WD 2004/ 085435 PCT/ GB2004/ 001306 PROCESS FOR PREPARI NG A POLYMORPH OF
ROSI GLI TAZONE MALEATE The present invention is concerned with the nal eate
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am no) et hoxy] benzyl jt hi azol i di ne-2, 4-di one, which 5 has the approved nane
rosiglitazone and nore particularly with its production and isolation.
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may be “preparé ving rosig azon Ic acid 1 n hot
et hanol , fiiselatidnng the hot solution, allowing it to cool, and then
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di ssol vi ngq@gg _l_o ﬁ]tl.e t%ree’%‘c‘?ydrsrg?g gt“:g%ﬁ?\%? de atbp'é“ bée_tshar_\ol and t hen
seedi nd0 wihyettipidgemisd hipertemgionyEardioyargagdiseasenany eaniain edfingslisnaders.may be
prepared by di s§olvd - ' | %‘I‘Q’: erein
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the cooling process continued. For use in therag reg_w re
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solution, allowing it to cool, and then filtering off the required sait which had then
crystallised from the solution.
Subsequently three further polymomphs of rosiglitazone maleate were

20  discovered and these are described in WO 00/64892, WO 00/64896 and WO
00/64893, These applications teach that Compound 1 may be prepared by
dissolving each of the three polymorphs in hot denatured ethanol and then seeding
with Compound 1. Thus WO 00/64893 teaches that Compound 1 may be prepared
by dissolving the new polymorph described therein (and herein after referred to as

25 the Form 4 polymorph) in hot denatured ethanol, filtering the hot solution info a
preheated vessel (56°), heating the filirate to 60°C, cocling with stirring, at 55°C
seeding with the Compound 1 and then the cooling process continued.
WO00/64896 further teaches that Compound 1 may be prepared by dissolving the
new Polymorph described therein in hot acetone, cooling to 50°C, seeding with

30 Compound 1 and then the cooling process continued.For use in therapy the
required pharmacuetical formulations of rosiglitazone are conveniently prepared
using Compound 1 and therefore it is necessary that the process used forits
manufacture is robust and consistently provides the desired product at a quaiity
suitable for that use.



usi ng Conpound 1 and therefore it is necessary that the process used for its
manuf acture i s robust and consistently provides the desired product at a
qual ity sw0tmbbessBor that use. 1 WD 2004/ 085435 PCT/ GB2p0r:&80603/860Gos Pri or
to the preparation and isolation of the three additional polynorphs of
rosiglitazone mal eate the process described in EP0656161 131 consistently
nmet the requirenents for producing, on a manufacturing scale, the required
Compound 1 of a quality suitable for pharnaceutical use. 5 Subsequent to
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sol vent s wMdre apeiifitally the oethod desaribed wak soimatimes faunde desergtertheund 1

subst I a ny ot her polynorphic forns. 20 The term substantially

free i&ustgﬁépggﬁﬁ%@érs to Conpound 1 which preferably contains |ess

t han 10% of ot h\ée hayeyhowt fplind thatithewequingd IGompeouad I yof aguiplitysuitehlefor 5% or | ess

of other p f.JQsiali Ny
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anal yt i cal mpleatse aithewt the peedifor Xeeding, Joadelverd with eeatitebletdiglectricl | nfrared 25

spect roscopy. k¢l uding infrared spectroscopy with second derivative

processi ng. One enbodi ment of the present invention provides a process for
15 The present invention thus provides a process for preparing the

rosiglitazone maieate polymorph (Compound 1) substantially free of any other
polymorphic forms ,which comprises crystallising rosigliiazone maleate in a solvent
or mixture of solventis with a dielectric constant such that it provides Compound 1
substantially free of any other polymorphic forms.

20 The term substantiaily free as used herein refers to Compound 1 which
preferably contains less than 10% of other polymorphs and more particularly
approximately 5% or less of other polymorphs of rosiglitazone maleate. The amount
of other polymorphs in Compound 1 can be determined using standard solid state
analytical procedures such as X-ray powder diffractometry and infrared

25  spectroscopy including infrared spectroscopy with second derivative
processing.One embediment of the present invention provides a process for
preparing Compound 1 substantially free of other polymorphs, which comprises
crystallising rosiglitazone maleate in a solvent with a dielectric constant of less than
21 or a mixture of solvents wherein at least one solvent has a dielectric constant of

30 less than 21.

Suitable solvents with a dielectric constant of less than 21 for use in the
crystallisation process include anisole, isopropyl acetate, ethyl acetate,
dichloroethane, methyl isobutyl ketone, n-butanol, propan-2-ol, toluene, dimethyt
carbonate, methyl ethy! ketone, acetone, or tetrahydrofuran or mixtures thereof.

35  Further suitable solvents include mixtures of the abovementioned solvents (with
2



prepari ng Conpound | substantially free of other pol ynorphs, which conprises
crystallising rosiglitazone naleate in a solvent wwth a dielectric constant
of | ess thwo0@4083835a m xture of solvents wherein at | easeCcmga2@@bMmerst has a
dielectric constant of 30 less than 21. Suitable solvents with a dielectric
constant of less than 21 for use in the crystallisation process Include

ani sol e, isopropyl acetate, ethyl acetate, dichloroethane, nethyl isobutyl
ket one, n-butanol, propan-2-ol, toluene, dinmethyl carbonate, nethyl ethyl
ket one, acedigrelric constaitr<@iywitlo biheasoientsrespanially solventsosith g draalubilist suit abl e

solvents in }: e ' | WO

2004/ 085435&%#?@6%2%%(?%? aﬁ?@(ﬁtﬁ gﬁh%gﬁﬁf hﬁ@%ﬁ%%ﬁﬂ?tﬁér sol vent s,
especi al | y Swifin[iMi]y ot dxagypdelsgablebnikiutes are kthyhacetatesnddMS, pofoluspanpl e

et hanol , or ' I ial Methylated Spirit [IMS]). For
exanpl e sui?@@F@t’%glﬁfﬁégégﬁgnétk%ﬁpﬁgéét ate and IM5, or toluene and IMs, or
di met hyl5 car bonah parindatinBsefal salvpalfor usd inthiy puwessiis telodtwdmfufaor use in this

process is ' ' L.glji.azone nal eate
for use in T%Jeggg%%&@& flg%s a@%ztgggwggf%geyﬁﬁgg% '.“ﬁ‘ge %%“.reg'r??‘@ z%ene mal eate in
t he chosen chjéinethby heatingensigiifazopeanaleate irethp shasan solvsint,| copveniertly ataC.
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sol uti o Ofscﬂ k'%h‘;é}ﬁ&mﬁgg?g&ﬁ%&?{?%oﬂéé thQn t7po\slteprocess I's obtai ned by

heating rosiglitazone m e chosen so nt preferably the hot
sol ution i s passédten theoeghired sniwion ehtasiglitazbne mateatefor use doibeipnerestis filtrate

ahd then isglati r e . . I ared
accordi ng t%ﬂ%lﬁéed %?B%%@g rgﬁﬂftﬂ%%dﬁemﬂ%ﬁ%'gﬂt h%é’f“;n’ge" %‘%ﬁ% lla‘ﬂa%ﬂ‘y;h?@g of any
ot her pol ynsoiygies inpagsedithypugha greeherttdlites plier toleepliigothe filteale aabthenf or

phar maceut i; iR iRdiad ddspect the invention provides a process for
prepari ng t'ﬁ@gh er%%'%g(%ge F%E’Feaie pol ymor ph (Conpound 1) essentially free

of any Bt her 20%‘3 gmjpptmcbl Arepared acderding todhe prresess of thetimvention hging
rosi gl it azogg,sRlifRtRed &t Ay De¥ BBymorphs of rosiglitazone maleate is therefore
suitable for pharmaceutical use.
In a further aspect the invention provides a process for preparing the
rosiglitazone maleate polymorph (Compound 1) essentially free of any other
20  polymorphic forms, which comprises crystallising rosiglitazone maleate in a solvent
or mixture of solvents with a dielectric constant such that it provides Compound 1
essentially free of any other polymorphic forms.
The term essentially free as used herein means that the Compound 1 does
not contain any detectable levels of the other known polymorph forms of
25  rosigiltazone maleate (i.e. less than 2%) when analysed by conventional techniques
known for solid state analysis, conveniently X-ray diffraction techniques and or
infrared spectroscopy including infrared spectroscopy with second derivative
processing. More preferably the term 'essentially free' means that when the
product of the process is used as seed material in a rosiglitazone maleate
30 crystallisation (which without seeding would not furnish polymorphically pure
Compound 1) the resultant Compound 1 also does not contain any detectable
lsvels of any other polymorph when analysed by conventional solid state analytical
procedures. Suitable solid state analysis procedures and techniques include
infrared spectroscopy, X-ray diffraction techniques, Raman spectroscopy and Solid

35 State Nuclear Magnetic Resonance. In particular, X-ray powder diffractometry and
3



or mxture of solvents with a dielectric constant such that it provides
Compound 1 essentially free of any other polynorphic fornms. The term
essent i al iwo tooeessass used herein neans that the Conpound ACTIGB2004m@I30€0Nt ai N
any detectable |levels of the other known pol ynorph forns of 25 rosigiltazone
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of this furt’her a e I nvention provides a process for preparing
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greater than and | eSs uitabl e solvents fo use in the

cryst al | i sa&llalesiicropstaatareater than Hnsushias IMS; dsypapipie efcachasuitallay| acet at e,

di chi or oet hangre iFRiHVAcdAeBHEYsket one, dimethyl carbonate or
tetrahydrofuran or mxtures thereof or mxtures with a solvent with a

di el ect!Pi ¢ constarartigiasiuseiul pelventiorgisenn tis praeess/ip talseligolIral. such a
suitable m xt U irgy el $biuBSE bRBIgRBYodRaleate for use in the process may be

obtained by heating rosiglitazone maleate in the chosen solvent, conveniently at a

temperature of less than 70°. Alternatively the required solution of rosiglitazone

maleate may be obtained by combining rosiglitazone and maleic acid in the chosen
20  solvent, conveniently at a temperature of less than 70°C.

When the required solution of rosiglitazone maleate for use in the process is
obtained by heating rosiglitazone maleate in the chosen solvent preferably the hot
solution is passed through a pre-heated filter prior to cooling the filtrate and then
isolating the required Compound 1. When the required solution of rosiglitazone

25  maleate for use in the process is obtained by heating rosiglitazone free base and
maleic acid in the chosen solvent the resultant hot solution is conveniently passed
through a pre-heated filter prior to cooling the filtrate and then isolating the required
compound 1. Conveniently the vessel collecting the filtrate is free of any
contamination by any other polymorph and this may be achieved by washing

30  procedures.

We have found that when Compound 1 essentially free of other polymorphs
is used as seed material in the process for crystallisation of rosiglitazone maleate
from a solution in a solvent with dielectric constant >21such as ethanol e.g
denatured ethanol, the product of this process is Compound 1 of a quality suitable

35 for pharmaceutical use.



15 A particularly useful solvent for use in this process Is tetrahydrofuran.
The required solution of rosiglitazone maleate for use in the process may be
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conveniently at a tenperature of |ess than 70. Alternatively the required

solution of rosiglitazone naleate may be obtained by conbi ning
rosiglitazone and naleic acid in the chosen 20 solvent, conveniently at a
tenperature of |ess than 70C. Wen the required solution of rosiglitazone
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the product of this npound | of uitable 35 for

ess is qual it
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Conmpound 1 which is substantially free of other and nore
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maleate in denatured ethanol to a temperature of less than 70°C eg 68-69°,
adjusting the temperature of the filtrate to approximately 60°C cooling with stirring,
then adding the seed material when the solution temperature is approximately 50°
and then continuing the cooling to a temperature of less than 25°C and isolating the

20 Compound 1 by filtration. A preferred aspect of this process is when the seed
material is that prepared by crystallisation from tetrahydrofuran.

The invention further provides a process for the preparation of Compound 1,
essentially free from any other polymorph of rosiglitazone maleate which comprises
crystallising rosiglitazone maleate from a solvent selected from anisole, isopropyl

25 acetate, ethyl acetate, dichloroethane, dimethyl carbonate, methy! isobutyl ketone
or tetrahydrofuran or mixtures thereof or a mixture of ethyl acetate and denatured
ethanol (IMS).

The required solution of rosiglitazone maleate for use in the process may be
obtained by heating rosiglitazone maleate in the chosen solvent, conveniently ata

30 temperature of less than 70° C.

The process according to the invention is preferably carried out by filtering
the hot solution through a pre-heated filter, cooling the filtrate and then collecting
the required Compound 1 by filtration. Conveniently the vessel collecting the filtrate
is free of any contamination with any other polymorph of rosiglitazone maleate and

35 this may be achieved by conventional cleaning procedures.
5



mal eate in a suitable solvent with a dielectric constant > 21 wth Conpound
1 10 essentially free of other pol ynorphic fornms prepared according to the

i nventi on.woSbugoaddse solvents for use in this process ingépe@260108%96 Of
denatured ethanol. In a preferred enbodi nent of this invention the process

for preparing Conpound 1 conprises seeding a solution of rosiglitazone
mal eate in denatured ethanol (IMS) with Conpound 1 seed nmaterial prepared
according to the invention. 15 Conveniently this process is carried out by
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PCT/ @2@04/3@613@(537& 367 660,362 Ign-the sol ution of rosiglitazone nal eate may
be prepared by m xing r 0S| glitazone free base with maleic acid in the chosen
solvent with heating if

XRPD for Rosiglitazone maleate (Compound 1)

20 The XRPD pattern of the product (Figure 2) was recorded using the following
acquisition conditions: Tube anode: Cu, Generator tension: 40 kV, Generator
current: 30 mA, Start angle: 3.5 °26, End angle: 35.0 °20, Step size: 0.02 °20 , Time
per step: 4.55 seconds. Characteristic XRPD angles and relative intensities are
recorded in Table 1.

Table 1

Angle Rel. Intensity

2-Theta ° %

4.6 14.0

7.4 8.5

8.4 10.7

9.2 10.8

9.8 9.1

13.9 9.0

15.0 43.7




appropriate and then subsequent cooling of the heated solution. A
particularly useful solvent for use In this process is tetrahydrofuran. 5
The char acias eio34skat a for the pol ynorph of rosiglitazongrrageamieesed erred
to herein as Conpound 1 is given below : The infrared absorption spectrum of
a mneral oil dispersion of the product was obtained using a Nicolet 710
FT-I R spectroneter at 2 cm1 resolution (Figure 10 1). Data were digitised
at 1 cm1 intervals. Bands were observed at: 4327, 3420, 3131, 3099, 2950,

2924, 2853, 77%@ 1889, @-ﬂa 1705, 1640, 1617, 1586, 1538, 1513, 1482,
1463, 14491414, —138%; ﬁ:...é/,ﬁ‘.o'_B, 1335, 1303, 1274, 1262, 1245, 1227,
1179, 1164,._;1.133;0 1088 139@ 1080, 997, 952, 933, 924, 902, 882, 861, 823,
801, 778, 142, 17&, 718, 657, 647, 617, 605, 590, 560, 541, 525, 508, 467,
445, 15 396, 384, 373| 368p 8360, 357 cm 1. XRPD for Rosiglitazone nul eate
(Conpound 12 € XRPD Tern of the product (Figure 2) was recorded
using the fﬂ—kﬁ%@g ACqquig# oft condi tions: Tube anode: Cu, Cenerator
tensi on: 40 _kV20&nerator 13&urrent: 30 mA, Start angle: 3.5 020, End angle:
35.0 020, $tep2wiwe: 0.0219Z0 , [Tine per step: 4.55 seconds. Characteristic
XRPD angl eg angqreel ative kgtzensifies are recorded in Table 1. 25 Table 1
Angl e Rel . 1||te1é'§ty Z-ﬁn:/'ta 4.6 14.0 7.4 8.5 8.4 10.7 9.2 10.8 9.9
9.1 13.9 9.0 ¢4 0 48 7 4 \.ﬁﬁlﬂkm 085435 PCT/ GB2004/ 001306

234 36.9

24.9 75.5

26.0 20.7
{ 26.3 25.8

26.7 18.6

27.2 17.9

27.7 14.5

28.3 23.5

28.7 17.3

29.8 14.3

30.3 19.2

31.1 16.9

31.4 16.3

32.0 22.0

32.7 14.1

33.2 14.4

33.9 24.3

The characterising data for the other known polymorphs of rosiglitazone
maleate are described in WO 00/64892, WO 00/64856 and WO 00/64893.

The following examples illustrate the invention but does not fimit it in any
way.

The dielectric constant values (determined at 20°C) of the solvents used in
the example are as follows :- '

10  Toluene (2.4), anisole (4.3), diethyl ether (4.3), ethyl acetate (6.0), tetrahydrofuran
(7.6), dichloroethane (10.4), methyl isobutyl ketone (13.1), n-butanol (17.5), propan-



15.9 100.0 17.0 13.5 17.8 9.2 18.6 32.8 19.9 11.2 20.6 13.2 20.9 17.3
21.8 36.3 22.7 17.5 23.4 36.9 24.9 75.5 26.0 20.7 26.3 25.9 26.7 18.6
27.2 17.9waQZoodo8x3%s 28.3 23.5 28.7 17.3 29.8 14.3 3BCBGB0@/00BE6 1 16. 9
31.4 16.3 32.0 22.0 32.7 14.1 33.2 14.4 33.9 24.3 The characterising
data for the other known pol ynorphs of rosiglitazone nmaleate are described
i n WO 00/ 64892, WO 00/ 64896 and WO 00/64893. 5 The foll om ng exanpl es
II'lustrate the invention but does not limt it in any way.

2-ol (18.3) methyl ethy! ketone (18.5), acetone (20.6) and ethanol (22.4), [lan M
Smaliwood (1996) Handbook of Organic Solvent Properties, Arnold, London]
Dimethylcarbonate {3.2) [H.D. Goodfellow and W.F. Graydon, Chemical
Engineering Science, 1968, Vol 23, pp. 1267-12810 Pergamon Press, GB],

5 lsopropyl acetate (4.7) (C Mialkowski, A Chagnes, B Carré, D Lemordant and P
Willmann, J Chem. Thermodynamics, 2002, 34, 1847-1856].

Unless otherwise stated, the polymorphic purity of the 'Compound 1’ obtained in the
10  examples was determined using infrared, the absorption spectrum being obtained
from a mineral oil dispersion of the compound using a Nicolet 710 FT-IR
spectrometer at 2 cm1 resolution or of the solid product using a Perkin-Eimer
( Spectrum One FT-IR spectrometer fitted with a universal ATR accessory.

15 Unless otherwise specified in the examples the rosiglitazone maleate used as input
material was the polymorph herein before identified as Compound 1.

SECTION A:

Preparations of Compound 1{rosiglitazone maleate) essentially free of other
20  polymorphs.

Example 1:

Rosiglitazone maleate (1.0 g) was added to anisole (200 mi) and the mixture was

heated to 70°C, then filtered to remove undissolved material. The filirate was
( 25 reheated to 65°C and allowed to cool. The mixture was stirred for 2 hours at 20-

250C then filtered, the filter cake washed with diethyl ether (10 ml), and the solid

dried in a vacuum oven to give Compound 1 (0.25g).



The dielectric constant values (determ ned at 20C) of the solvents used in
the exanple are as follows : 10 Toluene (2.4), anisole (4.3), diethyl ether

(4.3), et hWofbﬁﬁﬁzﬁﬁﬁ (6.0), tetrahydrofuran (7.6), dichl ﬂ@hlj@wm@abo 4)
met hyl isobutyl ketone (13.1), n-butanol (17.5), propan- lQéV\D 2004/ 085435

PCT/ GB2004/ 001306 2-0l (18.3) nethyl ethyl ketone (18.5), acetone (20.6)
and ethanol (22.4), [lan M Smal |l wod (1996) Handbook of Organic Sol vent
Properties, Arnold, London] D mnethylcarbonate (3.2) [H D. Goodfell ow and
WF. G aydopxarkhprerd:cal Engineering Science, 1968, Vol 23, pp. 1267- 12810

Pergamon Prgss, . GB], 5 opyl acet 4, 7 nes,

Carre, D LeﬁB @gﬁo]ngnraaﬂpate\/\gq(f))lg;rwg 3‘?@ éﬂ ISqifa ﬁo%??ﬁ%ﬁ@g "%699@%

i847b1856] deiUréﬁ:ﬁasOhéﬁéWté g59Cateh, filtehed ppkemvepdmdtssmw;eut matetial hTh&onpound

' obtail ne n the nmp ete LN nfrare

absor pti on @b Et""?ﬁﬁ%‘@?ﬁaq bé@in@%ds &Wﬁ‘f{@] ﬂ blﬁ? "3?‘ ur?ﬂ”@ﬁe‘?@fegg 'f the

fﬁﬁpourfﬁdushcﬂgs at BD-ogPetther Qitdréd Ehesfmer:bamaﬁfedgﬂ:ttilsomobyrmttat(n@? or of
e solid prqduct, usi n ner um spect r omet er

fittod withmd %n#%ﬁeﬁquwﬂﬁnécwggmye"i%&m QEE’%'E%M#@ specified in the

exanpl es the rosiglitazone nal eate used as input material was the pol ynorph

herei n bef o&gﬂiggﬁgﬁtified as Conpound 1. SECTION A: Preparations of Conpound

1(rosiglita ‘eate) essentially free of other 20 polynorphs. Exanple
1: Rosigli tRéﬂglﬂazmbeﬁéleal{el(Z@J g wamaddedde dtiyd acstateqRo0 @ﬂpﬁndﬂ’tﬁe raixtlré he

t t 70C filt d.t t |
Y 0RO o8 S SR et T TR
3t i { [1 efj f '?[1 refhehlt?d e r%x%&%l@w@ﬁ&? cgoll Ei'ﬁfea@sulhrhgastﬁsdehetbn Meestimhedm\n th

i e et her e so ri i n.a.vaguum oven
Compound | s 70 2koG A Blisedo.gs8 el F i tiee YEh &M et 1 Gimif

and dried in a vacuum oven to give Compound 1 (1.58g).

15  Example 4A
Rosiglitazone maleate (5.0 g) was added to tetrahydrofuran (35 mi) and the mixture
was heated to reflux, then filtered. The filtraie was reheated to reflux and allowed
to cool. The mixture was stirred for 1.5 hours at 20-259C then filtered. The filter
cake washed with tetrahydrofuran (8 ml), and the solid dried in a vacuum oven to
20 give Compound 1 {3.56q)

Example 48:
Rosiglitazone maleate (5.0 g) was added fo tetrahydrofuran (100 ml) and the
mixture was heated to reflux to give a solution, and then filtered. The filtrate was
25 ftransferred to a pre-heated vessel via an inline filter under nitrogen pressure.
Tetrahydrofuran was distilied off until a residual volume of 35-40 ml remained. The
solution was cooled to 20°C resulting in crystallisation. The mixture was stirred for
2 hours at 20°C and the product was filtered, washed with tetrahydrofuran (5§ mi)
and dried at 50°C to give Compound 1 (3.55g)

Example 5:

Rosiglitazone maleate (2.0 g) was added to dichloroethane (85 mi) and the mixture
was heated to reflux, then filtered. The filirate was reheated to 70°C and allowed
o cool. An oil was originally produced which crystallised upon further cooling. The

9



Rosiglitazone maleate (2.0 g) was added to isopropyl acetate (400 nm) and
the mxture was heated to 750C, then filtered to renove undi ssol ved

mat eri al . Wbeoo#itiss43sat e was reheated to 65C and al | oned POoTE&IB2bO4/08IBR6 M Xt Ur €
was stirred for 2 5 hours at 20-250C then filtered. The filter cake washed
wi th isopropyl acetate (10 m), and the solid dried in a vacuumoven to

gi ve Conpound 1 (1.32g). Exanple 3: Rosiglitazone naleate (2.0 g) was added
to ethyl acetate (200 m) and the m xture 10 was heated to reflux, and the
resul ting gSokue paswstised fdri2chaus atrBR-267C thext Btened  The Fillen caketdsieddt Bux and

allowed to [J—— | B non was stirred for 2 hours at 20-25C
then fil ter\%g.gu'?r?g&?ﬁﬁz#héﬂggguWasmth ethyl acetate (10 m), and dried
in a vacuum oven to give Conpound 1 (1.58g). 15 Exanple 4A: Rosiglitazone
mal eat e (5.%#%’31%? added to tetrahydrofuran (35 m) and the m xture was

et | ux,

heated to r hen filtered. The filtrate was reheated to refl ux and
al | oned5 t Resiglitazome matgate (7@ ghwes sdded ednéthylisebetyhiatene 240 2a) asdthehen

filtered. T ' h ' th lid
ri ed i a TS, o8 healB {8 7508, fHin b Bt Ut BRpafla th bscgthd e sl

Rosi gl i t azcalewedl| teagasl.( SCiysigyisatien eertmencas! ader Aify bewss 1#ta?0-2390 nfhe and t he
m xture m%&ﬁ%%s%ﬁrr?@wr u{'t@elg’f.%?loﬂrssﬁlfd?@@ th@{-“i'méﬂé&” Thie! figf The

filtrate was transfterr e re-heated vessel via an inline Tilter
under ni t r oggEWwashedwithemetindispbityldiedangr (45 nila @ndidged in 2vaaim oven P giver esi dual

vol ume 4@f = i.ned. The solution was cooled to 20C resulting in
crystal@i sa ?rﬁiﬁgmﬁ fﬁ% ‘ure was stirred for 2 hours at 20C and the product

was filtered, washed with tetrahydrofuran (5 m) and dried at 50C to give
Conpound | é’?ﬁfﬁl?g .30 Exanple 5: Rosiglitazone maleate (2.0 g) was added to
di chl or oet hane ‘mi) and the mixture was heated to reflux, then filtered.

The filtrath midurerafiesigldarone free base 0 4) padtairahydrofsen (30An!) was heated
originall'y graadecety Whlekadd ¥E1RG) Waedadda0 rrHeebiifig SHRdnWas H&iRed £
15  609C, held at this temperature for 20 min, then filtered. The filtrate was reheated to
B00C and allowed to cool. The mixture was stirred for 2 hours at 20-259C then
filtered. The filter cake washed with tetrahydrofuran (10 ml) and dried in a vacuum

oven to give compound 1 (5.2209).

20 Example 8:
Maleic acid (3.3 g) was added to a stirred suspension of rosiglitazone (10.0 g) in
tetrahydrofuran (100 mi}), The reaction mixiure was stirred for 45 minutes at 21°C.
The clear solution was filtered, reducead to 50 ml, then stirred for 17 hours at 21°C.
‘ The white solid was collected by filtration, washed with tetrahydrofuran (20 ml) then
25  dried on the filter for 15 minutes to give the product as a white solid (11.65g)

Example 9:
Maleic acid (0.33 g) was added to a stirred suspension of rosiglitazone (1.0 g} in
diethyi ether (200 ml) at 21°C. The reaction mixture was stirred at reflux for 30

30 minutes, then cooled to 21°C. (A clear solution was not observed) The reaction
mixture was stirred for 24 hours at 21°C, the white solid was collected by filtration,
washed with diethyl ether (20 ml) then dried on the filter for 15 minutes to give the
product as a white solid (1.1g)

10



WO 2004/ 085435 PCT/ GB2004/ 001306 m xture was stirred for 2 hours at 20-25C
then filtered. The filter cake dried in a vacuumoven to give Conpound 1

(1.679). Eﬁw s5 Rosiglitazone nmaleate (2.0 g) was a%dlf;

met hyl i sobuty ﬁe8$$3ne (240 M) and the mxture was heate QB%gomg%s
filtered. The filtrate was reheated to 65C and allowed to cool.
Crystallisation commenced after 0.5 hours at 20-250C - the m xture was
stirred for a further 1.5 hours at 20-25C then filtered. The filter cake
was washed gy j@glohy! i sobutyl ketone (15 m), and dried in a vacuumoven to

give 10 Conpound 1 (1.33g). Exanple 7: A m xture_ of, rosi glltazone free base
(6.0 g) andVigleicrasis @3 Prveas adsted 19 p siired plespeasion pbrosightazanri(lRebinia aci d

(2.10 9) W%ﬁe-ﬁ‘ﬁﬁé‘djsoh-}_é}ﬁ Qe 6#"1% §fP||lyPEdePﬁe YER; hﬁ#}tﬁ(iﬂ@ undér 485 hel d at

this tenperature for 20 mn, then tered. The filtrate was reheated to
600C and al Thaseaction 'aesture we Bieptedal A ollkathdemperatire 6f 5% CiorAQ miRUte®- 25C t hen

filtered. Thentbdit@to @ﬁbeaﬁbes‘ime fY ‘F?*hdtﬁé a@mdr %e Wﬁte(e,éﬁ)d Whe comgtedr ied in a

vacuum oven to give co | eic acid (3.3 @)

e ety Ty ety WashasOREAS G0 19D Chasedrismionabg Rt fardl ymigyis fo ohve

t et r ahydr of Hg Brbdudfsk Hwhite THR goega;@ jion mxture was stirred for 45 mnutes at
21 C. The clear solution was filtered, reduced to 50 mM, then stirred for

17 hours at 21 C. The white solid was coll ected by f||trat|on washed with
t et rahydr of pi¢pledq@: M ) then 25 dried on the fllter for 15 mnutes to give
t he product as awhlte SOllquéll 659). Exanp 9: Maleic acid (0.33 g) was
added t® a Melejcaskd ded te gStiged F'é?@ﬁ%‘o(‘ of tgsigfitazpne (. @SMV‘I et her

(200 nl) atd!&i‘lor@eth-ﬁhé (S@Eﬂatdtgfﬁ"ctﬂ xﬁélfe%cﬂawsm&wré wad hahtetiah bHsiltat 30 30
m nutes, then cool ed t (A clear solution was not observed) The

reaction nilRMpEENEST 5{5 |CF f%@off@iﬂu@a fhbe plgangolytipnwasiagglegip 2d° G and d was

col | ected bytirdellibr ‘PSD' rﬁﬁ‘mteswaﬁx@%ll‘éﬂsbm Wh@b&lhébteﬁtﬂyﬂtra(h%ﬂ WhsheldVgth dried on
the filter for 15 tes to giv f? as a white solldgl 1g) 10
dlchloroethane (10 mil) then dned on the ter for 20 minutes to give the product as

15 awhite solid (1.149)

Example 12:
Rosiglitazone maleate (Form 4 polymorph 1.0 g ) in tetrahydrofuran (15 ml) was
heated for 24 minutes at refiux (oil bath temperature of 79°C). The hot clear

20  solution was cooled to 21°C with stirring. Stirring was continued for a further 17.5
hours at 21°C. The white solid was collecied by filtration, washed with
tetrahydrofuran (5 ml) then dried under vacuum over phosphorus pentoxide for 2
hours at 21°C to give the product as a white solid (0.44g).

25 Example 13:
Rosiglitazone maleate (Form 4 polymorph 1.0 g) and 1,2-dichloroethane (50 mi)
was heated at an oil bath temperature of 79°C with stiring. Additional volumes of
1,2-dichloroethane were added after 20 minutes (25 ml) and 30 minutes (25 ml)
respectively. The resulting suspension was heated at an oil bath temperature of

30  78°C with stirring for 30 minutes, then filtered. The clear filtrate was stirred for 16
hours at 21°C. The white solid was collected by filtration, washed with 1,2-
dichloroethane (5 ml) then dried on the filter for 20 minutes to give the product as a
white solid {(0.55g)

11



WO 2004/ 085435 PCT/ GB2004/ 001306 Exanple 10: Ml eic acid (0.33 g) was added
to a stirred suspension of rosiglitazone (1.0 g) in a pre-m xed sol vent

m xture ofwohbbssoetibyl acetate (3 m: 7nl) at 21C under ap@pggrr00kfdg136€aCt i ON
m xture was heated at an oil bath tenperature of 55C for 30 m nutes, 5 then
cooled to 21 C and stirred for 17 hours at 21 C The white solid was
collected by filtration, washed with IM5S (20 m) then dried on the filter
for 15 mnutes to give the product as a white solid (0.97g) Exanple 11: 10
Mal ei ¢ aci BxaapR314y) was added to a stirred suspension of rosiglitazone (1.0

i di chl th 5 1 C T i ] heat ed at
o1 batn  PenplRaRnalsat, Falm % edimioh DO L B Aetes R B MBS Coored™
1E'OI t21 tC andeatst Ef ?itedi_l E)ﬁih téﬁ@em’turatofﬁg"crwm'll gﬂhﬁng f«ﬁﬂﬁtid‘la{asluumsl :ﬂ;atm;u Ib%/ f

iltration ed w i chloro e n dri on.the filter for
20 nut es SEHAGATe AEe At e) MRS B miyane JolrglnlS @0 Tl etRetiBe 1o
Rosi glhi5 ?zghf ramzl%_eus{ﬂéusim?umﬁyatm;_él; g“gf?)}: itempm;mméﬁ\;\’gr g;ih ( _}_ﬁ mh)t
was heat ed, f.or nutes ,a X+{ Oi enper. . e ho

lear 20 SSITIEY & A, 40 flesst CTOF elear e ig® Slifed for 15 Déwsal i nued
1(‘: _orea; f_urtS BEIC. 1Théwhitesolid was ﬁdneeted'ﬁydﬁltvdiiohewaﬁeidgmitbaethylcadr;M$éﬁnbyn e
[ CRt) onndESBE At 2RI B Aol AR e fbagr v apuum ove
solid (0.44g). 25 Exanple 13: Rosiglitazone naleate (Form 4 polynorph 1.0 9)

d 1, 2-dighl. t.h 50 t ed.at i t t f 79C
M th 500 1 SREE SRR apocr el S0rPD Bt o B pRp B RS REPERR DR af ¢ er 20
m nutes (2394 ghd 2205288 dHob fih& ny détecidble 16618 Rk bw&m?ﬁmféﬁgﬁth&dﬂag

suspensi on was heated at an oil” bath tenperature of 30 79C with stirring for
30 minutesmalestn filtered. The clear filtrate was stirred for 16 hours at
21 C. The white solid was collected by filtration, washed with 1, 2-

di chl oroethane (5 m) then dried on the filter for 20 mnutes to give the
product asSECTHDNtE: solid (0.55Q)

15  Preparations of Compound 1 (rosiglitazone maleate) substantially free of
other polymorphs

Example 13:
Rosiglitazone (3.33 g) in n-butanol (100 ml) was heated to 70°C for 15 minutes,
20  then filtered. The solution was reheated to 70°C, then cooled to 20-25°C and
stirred for 2 hours at 20-25°C. The white solid was collected by filtration, washed
with IMS (8 ml) then dried at 50°C under vacuum for 24 hours to give the product
as a white solid (2.749).
Polymorphic purity approximately 95%.
25
Example 16:
Rosiglitazone (4.0 g) in methyl ethyl ketone (120 mi) was heated to 65-70°C for 20
mins then fillered. The filtrate was reheated to 65°C, cooled to 20-25°C and stirred
for 2.5 hours at 20-25°C. The solid was collected by filiration, washed with methyl
30 ethy] ketone (15 ml) then dried under vacuum at 50°C for 18 hours to give the
product as a white solid (2.42 g)
Polymorphic purity approximately 95%

Example 17:

12



11 WO 2004/ 085435 PCT/ GB2004/ 001306 Exanple 14: Rosiglitazone nmal eate (Form
4 polynorph (1.0 g) and ethyl acetate (100 m) was heat ed at an oil bath

t enper at ur y@ipo sy th stirring. Additional volunes of g,%ﬁ{:?e wer e
added after 20 mnutes (50 m) and 30 mnutes (50 m) respectlvely

resul ting suspension was heated at an oil bath tenperature of 79C with
stirring for 25 mnutes, then filtered. The clear filtrate was stirred for
16 hours at 21C. The white solid was collected by filtration, washed with

ethyl acet ayigle{cmdd 0.33 §f was d?ﬁsdttélﬁ sns fon P FostdlitaPoRE (£8 o) th Sopan-phe
product as a \?/mte ?saol |%' ; d%" ol i statsgéﬁl nfratr(edgl) e%ltolr!’al and or

XRPD anal ys$ls(@8f mnat [3-’1'10(Elucfr§e ‘XEBE%ﬁ’fﬁse§t"fLed( dor 23 miytesoat @“22‘ d& not find

any det ect aghpelfiiel & s&b%mmboww @h31°0f anddsiiredd fr20R6ursnatl 2laCe. TRECTI ON B
15 Preparations of Conp (rosi gl i tazone nal eate) I3ubstant al Il{%f ree of

ot her pol yn‘HP'%%O"Ex‘ﬁ%F@}éP?d tF-‘(o@‘“"g’*F‘ Jasned withdBA 0;mh) b 0m)

was heatged ﬁl@r?&@ofrﬂihutbétdrynnu&r@smod@d@as Bewmitkisbli€(et4g).The sol utlon was
reheated to_70C, then cooled to 20-25C and stirred for 2 hours at 20-25C.

The white sBPYRORRICRWIY 2OP%d by filtration, washed with INS (8 m) then
dried at 50C under vacuum for 24 hours to give the product as a white solid
(2.749). llf-:ré 'ghl C purity approxinmately 95% 25 Exanple 16: Rosiglitazone
(4.0 g) in @thyl ketone (120 m ) was heated to 65-70C for 20 mns

then filter ﬂdlencTérmj {0.58 gpwgs uaéecr eheaired duep&idon §mhi§ﬁtah@1e?@l @Pﬁnaa”ld
The 0|d tration,

aashed 18 « PRGNS 60D ardt Ghene 125 A1} & A% dnpeiaRte: Thebtselioh: 50C
for 18 hour gixhge Wdé&léaf&i atldrosIUSdth smperifiid 6F S83CIfer 8@ nfirutes, thed ¥emedhi ¢
purity appr OXI rrgt dy stlrred for 17 hours 21°C. The white solid was collected by filtration,
washed with toluene (10 mi) then dried on the filter for 10 minutes to give the
product as a white solid (0.91g)

15  Polymorphic purity > 95%

Example 19:
Malesic acld (0.33 g) was added to a stirring suspension of rosiglitazone (1.0 g) in a
pre-mixed solvent of IMS:dimethylcarbonate (5 ml: 5ml) at 21°C under argon. The

20  reaction mixture was heated at an oil bath temperature of 55°C for 20 minutes, then
cooled to 21°C and stirred for 3 hours at 21°C. The white solid was collected by
flitration, washed with IMS (20 ml) then dried on the fiiter for 20 minutes to give the
product as a white solid (0.69g)

Polymorphic purity approximatsly 95%

25
Example 20:

Maleic acid (0.32 g) was added to a stirred suspension of rosiglitazone (1.0 g) in
acetone (20 mi) at 21°C. The reaction mixture was stirred at reflux for 30 minutes,
then cooled to 21°C with stirring. Crystallisation was observed after 30 minutes.

30 The reaction was stirred for a further 16 hours at 21°C. The white solid was
coliected by filtration, washed with acetone (10 ml) then dried on the filter for 30
minutes to give the product as a white solid (0.8 g).

Polymorphic purity > 5%

35 Example 21:
13



Exanmple 17: 12 WD 2004/ 085435 PCT/ GB2004/ 001306 Maleic acid (0.33 g) was
added to a suspension of rosiglitazone (1.0 g) in propan-2 ol (20 m) at 21
C. The m wwonesmeszstirred for 25 mnutes at an oil bat hpcremerabisse of
60C, then cooled to 21C and stirred for 2 hours at 21C. The white solid was
collected by filtration, washed with IPA (10 mM) then dried on the 5 filter
for 10 mnutes to give the product as a white solid (1.24g). Pol ynorphic
purity > 95% Exanple 18: Maleic acid (0.35 g) was added to a stirred
suspensi on Rokiglteztng inalgateno(m 4aofyymarph 4.0 g Dincetaned 30 i) was tedledfor and

tol uene (2 . n td ) wed at an
oil bath tgﬂprngb%tt@%r%}%}&Sg@ef Iggrt%%r %Eﬁﬁ?'ﬁag%gtfwg%dc%ﬁgg&gg\(g@gf%wgﬁd stirred
for 17 houstimiag. CCritallisetionewan|dhgeived altgrl dchewr 6§ minutesatstivhhg wesshed with

11 r, (eBlgb 7 T V18, o VBBt
aci d (0933 dgyd waderavatudm, over phdsphpiyg pantgxidesionr? bours & i2JF¢ ttagiveethe1. 0 g) in
a pre-m'X%B%B],O\e%etaé)gwhh/@;sgidr@:tgqu)car bonate (5 m: 5m) at 21C under

argon. The reaction m xture Was heated at an oil bath tenperature of 55C
for 20 mi nifolysorphiepudyd¥doto 21 C and stirred for 3 hours at 21 C. The
white solid was collected by filtration, washed with IM5S (20 m ) then dried
on the filter for 20 mnutes to give the product as a white solid (0.69Q)
Pol ynor phic purity approxinmately 95% 25 Exanple 20: Ml efic acid (0.32 Q)
was adqu to a stirred suspension of rosiglitazone (1.0 g) in acetone (20
m) at 21 C. The reaction mxture was stirred at reflux for 30 m nutes,

t hen cool e®BECTION G with stirring. Crystallisation was observed after 30

i nut es.  3pdhes GApldpaRe EBmtn P Usb ety #éd BROHG gUindlls dding The

white soli
suitable seed material

15 Example 22:
Maleic acid (0.33 g) was added to a stirred suspension of rosiglitazone (1.0 g) in
IMS (30 ml). The reaction mixture was stirred at an oil bath temperature of 60°C for
22 minutes. The hot solution was filtered, then seeded with the product of Example
8 (40 mg) and stirred for 2 hours at 21°C. The white solid was collected by

20 filtration, washed with IMS (10 ml) and dried on the filter for 15 minutes to give the
required product as a white solid (0.79g).

Example 23
( A mixture of rosiglitazone (7.5 g) and maleic acid (2.55 g) was heated fo 70°C in
25  industrial methylated spirit (75 mL) under nitrogen. After 30 minutes the clear
solution was transferred to a pre-heated vessel via an in-line filter under nitrogen
pressure. The solution was reheated to 70°C with stirring and then cooled to 55°C
before being seeded with Compound 1 (0.3 g, prepared as in Example 4B). The
mixture was cooled to 20° and stirred for 1 hour. The product was filtered, washed
30  with industrial methytated spirit and dried to give Compound 1 (8.66 g, 85%)

Example 24:
Maleic acid (0.33 g) was added to a stirred suspension of rosiglitazone (1.0 g) in
IMS (30 ml), The reaction mixture was stirred at an oil bath temperature of 60°C for
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collected by filtration, washed with acetone (10 m) then dried on the
filter for 30 mnutes to give the product as a white solid (0.9 g).

Pol ynor phi &y igoiossess 95% 35 Exanple 21: 13 WO 2004/ 08543&?%%98{}&001306
Rosi gil tazone mal eate (Form 4 polynorph 1.0 g ) in acetone m’) was
heated for 20 mnutes at reflux. The hot clear solution was filtered then
cooled to 21 Cwith sti rring. Crystallisation was observed after 1 hour 55
m nutes, stirring was continued for a further 19 hours. The white solid was

col | ect ed bsﬁﬁﬂrﬂutersatm@mot%aﬁﬂoﬁwgé ﬁl@ﬂe&mﬁ@fsé@%%twsfodamm% R
pent oxi de for hour s at gi ve whi t e product as a white solid

(0.51 g). PH Sﬂﬁé‘i‘@rﬁ”@' Sé‘[ﬁeﬂtf?" 2>h%s/@t %CSE&H ‘('Nta;‘,sc’“ﬁr"‘tﬂ?é'é)ﬁeﬁt BY epar e
Conpound | mesRA! waéﬂéa mm@hmi}%d aﬁécva@w;ﬁtepfw RS mifitbs ei){;uee greed

material 15 Exanp 22: Malei ¢ acid (0.33 g) was added to a irred

suspensi on UPdH“'é§§QI"I"i"§z§5’H€(Q 849.q) in INB (30 mM). The reaction mixture
was stirged at an oil bath tenperature of 60C for 22 m nutes. The hot
solution was filtered, then seeded with the product of Exanple 8 (40 np)
and stirred for 2 hours at 21 C. The white solid was collected by 20
filtration, washed with IM5 (10 m) and dried on the filter for 15 m nutes
to give the required product as a white solid (0.79g). Exanple 23 A m xture
of rosiglitazone (7.5 g) and naleic acid (2.55 g) was heated to 70C in 25
industrial methylated spirit (75 nL) under nitrogen. After 30 m nutes the
clear solution was transferred to a pre-heated vessel via an in-line filter
under nitrogen pressure. The solution was reheated to 70C with stirring and
then cooled to 55C before being seeded with Conmpound 1 (0.3 g, prepared as
ih Exanpl e 413). The m xture was cooled to 20 and stirred for 1 hour. The
product was filtered, washed
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30 with industrial nethylated spirit and dried to give Conpound 1 (8.66 g,
85% Exanple 24: Maleic acid (0.33 g) was added to a stirred suspension of
rosiglitazone (1.0 g) in IM (30 m). The reaction m xture was stirred at
an oil bath tenperature of 60C for 14 WO 2004/085435 PCT/ GB2004/ 001306 30
m nutes. The hot solution was filtered, then seeded with the product of
Exanple 10 (40 ng) and stirred for 2 hours at 21 C. The white solid was
col | ected i&laimg | tration, washed with IM5 (10 m) and dried on the filter
for 15 mnutes to give the product as a white solid (0.84g). 5 15 C ains
1. A process for preparing the rosiglitazone mal eate pol ynorph (Conpound 1)
subst anti ally f Aeproesssderprepariog thorosigtitegenecmaleatespolymnarnh (Gomppoundst)

crystalli si |, etk P@rﬂ%é%{o@?ﬁ&p" ' ' tric constant
of | ess tha%giﬁﬁm?gléh t'he s ent r?'?@?%@ﬁ%%"r#ﬁ%&ﬂéﬁﬁi sopr opyl
acet at e, etrogiplitazose maleate ina selvent hwithes dielectringbnstaniisfilegs thas 2inwherainbut anol ,
pr opan- 2- ol m e : ] Xt ures

t her eof . 2.th%\5dg4(%+§5els§sse|%l)r pre%gigﬁﬁggﬁ{gwrlgé?% f%@g’%{aﬁalﬂ%ﬁ%’d y%‘mrph,

Conmpound 1 methydsabnty| ketene, hrhatansl, pionasr2-¢lotoluene Jigethyicationatenpt i ses
crystalli Sit@?ar{gﬂféf ﬁﬁ%g&\ﬁ?sﬂﬂ&i‘.te in a mxture of solvents wherein at
ol vént e

| east one s as a ectric constant of less than 21. 3. A process
as claimed in claim2 wherein the crystallisation solvent is a mxture

elected from a : ; r ' | car bonat e
ond 1N o B o ASprBbessibrinabaingite Iianabhe MaRaR Koribrof CofipdHdy ©otPoT
ot her pol yswstgniially frae afotber palynerphs. avhinhecomprrises erysimllising cesiglitazone
crystal 1S fifleath 8 aGhidufe B BIvERIs icoih BPELét o lstivaht Mfs diglettie Of sol vents

wherein the solvent or one o e solvents has a dielectric
const ant ofcongtent offiessthan2%. A process as claimed to claim4 for preparing

the Conpoungl | &55@BEdss daimed in claim 2 wherein the crystallisation solvent is a
mixture selected from a ethy! acetate and IMS, toluene and IMS or
dimethylcarbonate and IMS.

4, A process for preparing the Compound 1 essentially free of any other
polymorphic forms of rosiglitazone maleate which comprises crystallising
rosiglitazone maleate from a solvent or mixture of scivents wherain the solvent or at
least one of the solvents has a dielectric constant of less than 14.

5. A process as claimed in claim 4 for preparing the Compound I essentially
free of any other polymorphic forms of rosiglitazone maleate which comprises
crystallising rosiglitazone maleate from a solvent or mixture of solvents with a
dielectric constant of less than 14.

6. A process as claimed in claim 4 or claim 5 wherein the solvent has a dielectric
constant of greater than 2.8 and less than 14,

7. A process as claimed in any of claims 4 to 6 wherein the solvent is
tetrahydrofuran.

8. A process for preparing Compound 1 which comprises seeding a solution of
rosiglitazone maleate in a suitable solvent with a dielectric.constant > 21, with
Compound 1 essentially free of other polymorphic forms prepared according to the
process as claimed in any of ¢claims 4to 7.

9, A procass as claimed in claim 8 whersin the solvent is denatured ethanaol.
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free of any other polynorphic fornms of rosiglitazone nmal eate which conprises

crystallising rosiglitazone maleate froma solvent or m xture of solvents

with a dielectric constant of less than 14. 6. A process as clained in

claim4 or claim5 wherein the solvent has a dielectric constant of greater

than 2.8 and less than 14. 7. A process as claimed i.n any of claims 4 to 6

wherein the solvent is_tetrahydrofuran. 8. A process for prepari g Conpound
e

| which contfti sethesusedfitompoy &@ﬁ%ﬁnﬂaﬂvﬂ@%@f%ﬂwmmmpm@ﬁwt sui t abl e
sol vent Wi tgyogeddi 61 fylof cRMSPN S 284 a%e@émamrfhhntaﬁﬁgéelmﬂo& pfocagiMaral |y free

of ot her polynnngg&c forns Blgtare('j accord rocess as clained in
any of cl aiRfgPan W“P%‘"dﬂ%ﬁ ree Of:‘PtBP" orrbs af "ﬁF‘S“tMeé'ﬂﬂe@tﬁe sol vent
i's denat ur eff et hRpRicess fbﬁpébganﬂq:me pounéPadsentisly freassrany oet Y free of

ot her pol ynorphs, prepared ocess of ang of clains 4 to 7 as a seed
mat eri al | rPQiY’E?'? 'Pzi‘l”!’lss"iﬂ-‘!!ﬂ*'taﬁPB% ?W&d 1 essentially
free of ot hggig mhaﬁmhﬂastaquﬁ agbloémtoamerermlssﬁéﬁs selaéted/ﬁoamﬁﬂﬂé for
preparing the Cb ound essenti al gégrree of ot h pol ynmor phi ¢ forns of

rosigli tazdﬁ@rﬁe)rl@a%'etemmhmcemrw °§W§9-aﬂ"l“ﬁ‘ rb‘?wr anathd 8oRUY | eat e
froma sol V%nérteﬁéﬁgdlﬁf@‘aﬁbrE%Mﬁféte?hﬂ%b@lﬁfeeﬂldfdéhﬁl@éﬁ étﬁhﬁomMs opr opyl

acetate, ethyl acetat'e, dichloroethane, dinethyl carbonate, yl i sobutyl
ket one tetrahydrofuran or a m xture ethyl acetate and denatured

et hanol (I M5). 17

17





