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-1- ' ALTERNATE CRYSTAL FORM OF TAZOFELONE

This isnvention relates to a novel physical formof ([err])- 5

5+ {[3,5-bis(1, Ixdi | et hyl ) - 4- hydr oxyphenyl ] met hyl ) - 4- US96/14132

t hi azol i di none usérul 1n the treatnent of inflammtion, I nfT"ammat ory
bowel disease (hereinafter 1BD), allergies, arthritis, hypoglycem a and
muscul ar dystrophy and in preventing i schem a induced cell damage. 10
Benzyl - substituted rhodani ne derivatives are-inown to be active in
treating inflammation, inflamuatory bowel disease - (hereinafter |BD)
allergies, arthritis, hypoglycem a and muscul ar dystrophy and in
preventing i schem a induced cell 15 damage. For exanple, U S. Patent -No.
5,216, 002 di scl oses t hat 24@ERHRTE JERATALs EOBY| Ot RALQFESANEI ne
derivatives are useful for treating |IBD. EPO Publication No. 391644, on

t he ot her hand, di o) e [ veness _of such_ conpounds or
treating i nflammti on?ﬁg%jtlfl&?ﬁés}%na%%fﬁ#s%u T 5’3%’??‘0 ﬂ&sﬁi ﬁ’a’“‘r 8F (L"’
preventing i seheRial3 netis( bdi-dimghaybethlpe4 -hydpotyphenyild mekby1342643

describes the useh@hz6UidimeHP AULREE] in ¥ thic@thbAd & | B{famatiEn,
i nfl ammati on, whi; hese

Eﬁﬁ% Rubl i.cation No. 58737 disclases

conpounds as beiﬁéﬁl : g??%%ﬂ#éﬁ?li lf?%ﬁﬁi?ﬁfﬁ?&ﬁSéF?EéH&i/ f%&ergles,
Tazofel one is a GERBFLELServinesdyceniadend imupcuier dyswtiumtivcalndcénpound
([err])-5-{[3, 5- breténdisl ¥dnEm@bhYhduded cell damage.

hydr oxyphenyj g met hyl } - 4-t hi azol i di none represented by the structural
fornul a:

Benzyl-substituted rhodanine derivatives are known to be
active in treating inflammation, inflammatory bowel disease
(hereinafter IBD), allergies, arthritis, hypoglycemia and
muscular dystrophy and in preventing ischemia induced cell

15 damage. For example, U.S. Patent No. 5,216,002 discloses
that certain benzyl-substituted rhodanine derivatives are
useful for treating IBD. EPO Publication No. 391644, on the
other hand, discloses the effectiveness of such compounds
for treating inflammation, arthritis, and muscular dystrophy

20 and for preventing ischemia induced cell damage. EPO
Publication No. 343643 describes the use of such compounds
for treating allergies and inflammation, while EPO
Publication No. 587377 discloses these compounds as being
effective in treating hypoglycemia. .

25 Tazofelone is a generic term used to identify the
chemical compound (#)-5-{[3,5-bis(1,1-dimethylethyl)-4-
hydroxyphenyllmethyl}-4-thiazolidinone represented by the
structural formula:
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-2- [err]
Tazofelone is particularly useful in treating 5 inflammtory bowel

i seases (| BD) sgtive colitis and Chrohn's di sease. pCT/US96/14132
Tazof el one has a chiral center and, as such, can exi st ei ther as

I ndi vi dual stereoisoners or in racemc form Both the racemate and
stereoi somers nay be obtained according to 10 procedures well known in the
art. as described in.U S. Patent No. 5,3587917 and U.S. Patent No.
5,216,002, herein i ncor porated by reference. It is desirable
to prepare therapeutic agents of uni form and defined conposition. 15
This invention provides a new, ?g. tially puree g cr@stalline formll

of ()-5-([3,5-bis(1,1- dlnethylethy -

hydr oxyphenyl ] met hyl }- 4-t hi azol i di none
diffraction pattern with characteristic
The nethod of this invention also pro <
substantially pure formll of ()-5#d 3, 5-

al ray powder

M(AA.
$ producing this

bi s(1, 1-di et hyl et hyl ) - 4- hydroxyphenyl]netﬁy é t hi azol i di none. 25
I n anot her enbodi nent of this invention oF 3?% provi ded a
pharmaceutical fornulation containing. the substantially pure formll

Tﬁ\Z/thG: gzepfzvﬁgegcgl \r/rgt hogakggég&keﬁsr,}it nﬁ’afﬁécﬁ%evrf ST ef)ﬁg'l ggl t):/ t?%i& ormto
prevent and/ oP tr%ﬁﬁlammatPﬁYIQQWﬁk|d@ﬁeaﬁﬁ$Iéﬁﬁ@&«nﬁ}c§§ﬁélvﬁl@Q%&Ris and -
al | er gi es, Chrohn's disease.

Tazofelone has a chiral center and, as such, can exist
either as individual stereoisomers or in racemic form. Both
the racemate and étereoisomers may be obtained according to

10 procedures wéll known in the art. as described in U.S. Patent
No. 5,356,917 and U.S. Patent No. 5,216,002, herein
incorporated by reference.

It is desirable to prepare therapeutic agents of uniform

. and defined composition.

15 .

This invention provides a new, substantially pure
crystalline form II of (£)-5-{[3,5-bis(l,l-dimethylethyl)-4-
hydroxyphenylmethyl}-4-thiazolidinone having a typical x-ray
powder diffraction pattern with characteristic d spacing at

20 5.64A. _

The method of this invention also provides a process for
producing this substantially pure form II of (*)-5-{[3,5-
bis(1l,1-dimethylethyl)-4-hydroxyphenyl]methyl}-4-
thiazolidinone.

25 In another embodiment of this invention, there is
provided a pharmaceuticai formulation containing the
substantially pure form IT Tazofelone as an active '
ingredient.

Finally, the present invention provides a method of

30 using the new substantially pure form to prevent and/or treat
inflammation, inflammatory bowel disease, allergies,
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- 3- arthritis, hypoglycem a and muscul ar dystrophy and in

preventing i schem a-induced cell damage. Appl i cants have

di scovered thagyobfgwasy {[ 3, 5-bis(1,1- 5 PCT/US96/i4132

di et hyl et hyl ) - 4- hydr oxyphenyl ] met hyl } - 4-t hi azol i di none racemat e exists
in two different physical fornms which are di stingui shabl e by x-ray
powder diffractonetry, solid-state Nucl ear Magnetic Resonance (NVR) or
differential scanning calorinetry. The t48o pol ynorphic forms of the
racemate are 10 hereinafter designated Forml and FormlI. Bot h

forms of Tazof eli@ratesNoRySYMAiRE 2ARAdShabESlar aydtdRiphyi halyiat room
t enper ature.

. Form. is th redonminant. crystal form at
tenperatures 15 prfervgﬁ\téﬁgufs%lbe%ﬁ‘ol% fgé?e ?’]‘ig.é/' Substantially pure
Form | can be obtained in a laboratory setting by refluxing 3,5-di-
tert-butyl -4-hydroxyQlgpiabdfby dgavé tdi ddiRdaalNenhl €he -4 (3,5-ba6%L] £-acid

i f d di | t : s 34
o1 1S, 5o o 31 diMelhky LA £ R e A e Ty 14 1edvazo L iggnone
t hi oxo- 4-t hi azolratiemene. exises ris uiwadifZerkhoxphvsical fidrimgzwhidhname can

then be reduced giddinBudsRasie ity & ay poRBSCALLELLciNdEaY, UBLRNaCAFRAN-
The product is isolated_b

. _Chromato rq h and,t solvent 1Is renoved
to afford Form |N‘ucl_ea{ag8ég?5h%_liq§p%p t&%&t 8%%%@%“&& scanning
5-{[3, 5-bi s(1, 1-cprigeteyhy| Titdyiye bdlyptorphphefigihs -oieithe ereelatai aven- 4-
thiazol i dingpe oardigarebludeds ghdted ivddiylr hnd- Bbbydee: 2, 6-

di met hyl - 3, 5- pyri di nedi arboxgla e and_acti vat ed SI|ICf.g€| to L rm
()-5-([3,5-bis(1,1-di FPER y#-'ﬁé?ﬂ%‘? RERyPpR-solvated and stable

met hyl } - 2- t hi oxoinfiefiindzelydatoreom Themperitplre2- t hi oxo-4- 30

t hi azol i di none can then be reduced using hydrogen in the presence of
pal | adi um on car bon. et anpthergg&oce

X th
Dot iyl 5t b oxor 4o FOThTas) FhP ReISiRant: sERSCRLIERER Wy SSBPRERFNESR th

zinc 15 from about 60° C to about 155°C. Substantially pure Form I
can be obtained in a laboratory setting by refluxing 3,5-di-
tert-butyl-4-hydroxybenzaldehyde with rhodanine in glacial
acetic acid using fused sodium acetate as a catalyst to form
5-{[3,5-bis(1l,1-dimethylethyl) -4-hydroxyphenyl] }-methylene~2-

20 thioxo-4-thiazolidinone. The resultant 2-thioxo-4-
thiazolidinone can then be reduced with hydrogen'in the
presence of palladium on carbon. The product is isolated by
chromatography, and the solvent is removed to afford Form I
Tazofelone. In an alternate preparation, 5-{[3,5-bis(l,1-

25 dimethylethyl)-4-hydroxyphenyl] }-methylene-2-thioxo-4- '
thiazolidinone can be refluxed with diethyl 1,4-dihydro-2,6-
dimethyl—3[S-pyridinedicarboxylate and activated silica gel
to form (£)-5-({3,5-bis(1l,1-dimethylethyl)-~-4-hydroxyphenyl]-
methyl}-2-thioxo-4-thiazolidinone. The methyl-2-thioxo-4-

30 thiazolidinone can then be reduced using hydrogen in the
presence of palladium on carbon.

In yet another process, the methyl-2-thioxo-4-
thiazolidinone can also be reduced by refluxing with zinc
dust in acetic acid.

35 In still another process for preparing Form I, the
methyl-2-thioxo-4-thiazolidinone can be treated with
formaldehyde and ammonia in methanol.



dust in acetic acid. 35 In still another process for preparing Form
|, the met hyl - 2-t hi oxo- 4-t hi azol i di none can be treated wth :
f or mel dehyde and ammoni a i n net hanol . WO 97/ 09320

RPCT/ US96/ 1413 2y0 97109320 - 4- © PCT/US96HQII |
has an x-ray powder diffraction pattern W th characteristic d spacing
at 7.20 A and a nelting point of 155. 5[err] C Unfortunately,
whil e substantially pure Form1 can be 5 readily obtained in a | aboratory
setting, it is difficult to -~ isolate at arflsient tenperatures in |arge
scal e production. Furthernore, when Form| is slurried; it has been

found to  convert #erffofMdd o xaehy opsudmairatsceson HMRED with
Surprisin , an I N CCOJ ganc V on now e
di scovered that SHBERSTEY LA S%Fgaﬁwm% W hOGagg ARG AR PET

readi | y adapted &b5chh@er ci al producti on. FormlIl is nore

if 3lr3|r ;I Lgagorlzorlm ! atzuﬁf@f@&}hé’erly,t ﬁﬂl?@éaéﬁﬁsec%r%ggrln ?gpn%:er ?ft:?de&eéaﬁ)’be
organi ¢ solv eht read"g()r???‘ﬁl"r?gs 1Ben ¥ FEYEIRI detl H'lsn&l;f?'ﬁ?ft to
diffraction pablatea an tammlemn:ace:npe:samu'eﬁ dpatange atcdl.ebcpiodnbtson.
physical formi SFHE‘QH%H@&‘@S wWHin @Sgﬁci £ él*iﬁrz?%aseﬂé sk BeféYle%hﬁ& to.

The term "substanti al E/ u as_us erein refers Form Il
preferably contaFRBVEY g%s@@b ThoRE BEPIRH Lemperatyres de§§°ﬁ"§(‘,feﬁor mil

bei ng present cospapeilsingly heand in potyrdarpdes withsehé . imderttijpnef étabhdy, a
subst anti al | y5 pu 2 0, t of ,Form
1t o2 Bogh ibqiveigd) Fhfe Sinadiiially Pufe BUAELL Chey

di ffraction, by pheaippble st PURCPEar TRt a@aRE%n'é?lc"é’mercml

production.

Form II is more stable than Form I at ambient
15 temperatures and can be obtained by slurrying Form I at 20-
60°C, preferably at room temperature, in an organic solvent.
Form II has been found to have a defining x-ray diffraction
pattern with characteristic d spacing at 5.64A. - This
_ physical form is provided as one aspect of the present
20 invention. |
"~ The term *substantially pure® as used herein refers to a
Form II which preferably contains at least 90 mole percent of
the desired Form II being present compared to other
rolymorphs present. Most preferably., a substantially pure
25 Form II contains at least 95 mole percent of Form II.

Each of Forms I and II have been characterized by x-ray
diffraction, by 13C solid-state Nuclear Magnetic Resonance
{NMR) spectroscopy and by differential scanning calorimetry.
The technigques used, and the physical characteristics '

30 determined for samples of each Tazofelone form are given
below:



(NVR) spectroscopy and by differential scanning calorinetry. The
t echni ques used, and the physical characteristics 30 determ ned for
sanpl es of each Tazofel one formare given bel ow. WO 97/ 09320

PCT/ US96/ 14132 w0 97109320 - 5- PCT/US96/14132
Characteri.zation of Fornms | and |l Tazofel one by NWR 13C Cross

pol ari zati.on/ magi ¢ angl e spi nning (CP/MAS) NWVR spectra (SSNVR) were
obtained using a Varian Unity 400 MHz spectroneter operating at a
carbon frequency of 100.577 MHz 5 and equi ppe¥-with a conplete solids
accessory and Varian 5 mm or 7 mm VT CP/ MAS probe. Typical measurenent

condi tions were W@@WM@%
contact tine 1 .ns, 1 azcse repetition requency

spect 1 al wi dt h 50 REZCTess RRIQURsRELOW MAGHE SOOI SEHNIAR HCEAMASH MMR
shifts were ref erggneesat QsSimR Chier@y obRadhedaxsitey by Vaeharrnity 400dmHza =
}ngngﬁ?esbét S"i?) p‘}ét‘%gééggﬁ‘a%ﬁeraungo aZFgr E'&a.lqc{;?sfﬁ&ﬁéﬁ%e# SJIdoC s 2
characteristi & Nwed esyinRedwith E@@Péﬁﬁe 18%ligls accggRPTY and VF&Eiaé‘ p. mm
Solid-State [err]dzr MVidm( %l\bﬁ)mﬂl%&@ Stirpicdntmeaddrement conditifodismvkre

Form I| as follofh8:;3 90° proton r.f. pulse #49s8 contact time 1 ms,
181.0 i80’ 9, 181.4 47.7

47.2 pulseggepetltlon time 5 s, MAS fipymuenpy 7 kHZ, spectrpmig g
127.0 widthl 20. #H278a¥d acquisition tinde 5P mb28. the chemical

10 shifts were referenced to the CH3 group of hexamethylbenzene
(delta = 17.3 ppm) by sample replacement.

Form I has characteristic NMR resonances at 132.7, 136.8 and

30.4 ppm.
15
Form II has characteristic NMR resonances at 133.5 and 135.8
bpm.
Table I. Solid-State 13c NMR (SSNMR) Chemical Shift Data
20 Form I ' Form II
43.3 : 43.8
181.0 : 180.9,181.4
47.7 47.2
39.4 39.4
25 126.8 127.0
126.3,128.0 127.0,128.1
132.7.,136.8 133.5,135.8
153.3 _ 153.2
33.8,35.5 , 34.2,35.3

30 30.4,31.6,32.4 31.7.32.2



132.7,136. 8 _ 133.5,135.8 153.3

153.2 33.8,35.5 34.2,35.3 30
30.4,:31.6,32. 4 31.7.32.2 WD 97/ 09320

PCT/ US96/ 141330 97/09320 - 6- PCT/USY6/14132
characterization of Forms | and Il Tazof el one By
Differential ‘Scanning Calorinetry Differential scanning
calorinmetry (DSC) neasurenents were perforned on a Perkin-El ner DSC7
differential scanning 5 calorineter. Sanpkés (1-3 ng) were sealed in.

al um num pans | and heat ed from 25 to 175[err]C at a rate of
2.5[err]C mn. DSC bRbPhbt et , :

Il: Endotherm at 154.2[err
Forms | & Il Tazofel one = S ]
X-ray diffracti on pati€fesenti £l Cdliaamliﬁd calarﬂ\émheunsm measufayerpm/\der

diffractoneter, | Agg;ag.@ nd a
Kevex sol i d-st at e ? 23 Oi%éé] og-' (%pj?% g ﬁ%gﬁgﬁéﬁ?@e dk‘%fgﬁﬁnﬁ%”‘ ac
sanpl e was séanrr@doyéfnﬁéeﬁ 4 %Fﬁ@?:?[ dirp mg) weresaadpd hpt Alyniiwp RanSe of
0.05[err] and a faigPpheh8b® Pfomd 25 toS@@bsteat a rate of 2EBroymidazofel one

has the foll ow 0 di £fr n.pattern, wherein d
represents the F%(CXF §n§ V\g%éo%}beﬂ n ];—'azgg '79 Teﬁ(ﬁpzt he rel ative intensi ty:
Spacing d(A) DsC F°rm 24; aﬁl?c%‘éth%n%t }511!? &0

7.20 4.84

33 10 Eﬁi Eg ! i zati % ﬁ 4 new
purified Formll Tazofel | f@*‘%ﬁ%@#@% - fraction
pattern, wherein d represents the M EnRay DLkfrackdgning and I/1[err] the

relative intensity: x-ray diffraction patterns were obtained on a Nicolet I2
x-Ray powder diffractometer, equipped with a CuKo source (A=

1.54056A) and a Kevex solid-state detector, and operating at
15 50 kv and 40 mA. Each sample was scanned between 4 and 35°
in 20, with a step size of 0.05° and a scan rate of 3
sec/step. )
Form I Tazofelone has the following x-ray powder
diffraction pattern, wherein 4 represents the interplanar
20 spacing and I/Ip the relative intensity:

Spacing d(d) Relative Intensity I/Io
7.20 _ 5
4.84 33
4.76 24
25 The new purified Form II Tazofelone has the following

x-ray powder diffraction pattern, wherein d represents the
interplanar spacing and I/Io the relative intensity:

Spacing a(A) Relative Intensity I/Io
30 5.64 10
5.16 38
4.90 37
4.66 ' 57
4.49 41

35



Spaci ng d(A) Rel ative Intensity I/1[err] 30
5. 64

10 5.16
38 - 4.90 37
4. 66 WO 97/09320 57 4. 49 PCT/US96/14132
41 35 WD 97/ 09320
PCT/ US96/ 14132 -7-
Process for Preparing Form |l Tazofel one Accordi ng to anot her
aspect, the present invention provi des a’process for the preparation of
Form 11, which conprises preparing Form | starting material by
ref | uxi ng an 5 appropri at epyoSads tdUipedpa ., ViokSrny ,&, D n2BD6REr i at el y

substituted rhodanine in gl.acial acetic acid . sodi uym acet ate

as a_,catalyst then r i n9h5°r%%?ﬁ}fe&‘ntasl’e‘:tt thﬁo?F?ﬁ%é‘%ePﬁl
sui t abl e reduci ngrawgelds suplroasss foﬂwﬂreogeapandtpahlmﬁilnmnﬁmawhmh The

Form | starting é%ms & So;ﬁ"ep??lﬁ&%ﬁ{ Lj]* @tsgtm %%ﬁ%’l By kgmexabﬁgp an

whi ch Form 11y of east b wel g at STP
addi ng arp an%Wﬁ°Rﬁ1%1M F%Fh@?@@:@é%h?’ﬂﬁ ‘Qb‘FlEJtﬂf} |a(PPrPPﬁLPt6¥Yt he
sol vent to produgsbstidutedy rhodanine inf@lapeald asoevit ddid akihgr fused 0 Form

I, the slurry ”Bé(dﬂlﬁn bcfce%%‘c'eaggda"\‘:éﬁlgr%t ‘?Qh{aﬂt f@&u?ﬂ’d % S!‘%Q%l%éaﬁt

mechani cal or aqgi asound
conver si on [ 'éhlsmlt’eqﬁﬂ%llel yiehmpl Bridabie spdueing 529%1'5'— £3ho@fs.
Preferably, the Bydfdger andgiphaladidmror? dagtos. Lvngar::ﬁ:han startiﬁghOUI’ S

may be requiygd f (Rurl t Cﬂ§§§
heat i ng fron# abou%{'%% I[}] Ct?%nngi&%f%o 191 b xragnl a“lél [ rr%gr ease ft

.conversion rate. Iﬁﬂﬁcmrﬁ?léﬁb&llyf'-l'c‘ai at 1eta§(§hﬁf‘qhiéswe§qu 35 S¥Pp Py adding
diffracti on, canaheam@att tof Fe@t 0rwhich dxecREECERE soLWbiddyt Qifet e gk

when conversion g mi! 2 In some cases conversion to Form
1vent & r%d%ca ;

Il can be enhance§ % at'ng ?Jhe 'a‘rystals then reslurr ng in fresh
sol vent . To speed conver51on of Form I to Form II, the slurry may

15 be agitated with an agitating device such as a mechanical or
magnetic agitator or ultrasound, etc., until the conversion -
is substantially complete, after about 2 to 48 hours..
Preferably, the slurry is agitated for 2 hours. Longer than
48 hours may be required for low purity material (purity

20 <99%). 1In these cases, heating from about 20°'C to about 60°C
will also increase the conversion rate. Standard analytical
techniques, such as X-ray diffraction, can be used to monitor
the process in order to determine when conversion is
complete. ) '

25 In some cases conversion to Form II can be enhanced by
isolating the crystals then reslurrying in fresh solvent.
Conversion, in general, will be slower in solvents in which
Tazofelone is less soluble, such as toluene. In addition,
conversion can be enhanced by seeding Ehe slurry with a small
30 amount of Form II. Preferably, the slurry is seeded with a
R small amount Form ITI to facilitate convertion.
The process is conveniently performed at temperatures
. from about 20°C to about 60°C. Ambient temperature and
atmospheric.pressure is preferred. .
35 Suitable Tazofelone organic solvents include polar
solvents such as methanol, ethanol, isopropanol, acetone,
methyl ethyl ketone, acetonitrile, ethyl acetate, methyl



Conversion, in general, wll be slower in solvents in which Tazof el one

Is less soluble, such as toluene. In addition, conversion can be
enhanced by seeding the slurry with a small 30 anount of Formll.
Pref erably, t%;;,w&w/ Is seeded with a smal | anmount Forparindsob/urs2
facilitate convertion. The process is conveniently perfornmed at
t enper at ures fromabout 20[err]C to about -60[err] C. Anbi ent
t enperature and at nospheric pressure is preferred. 35 Sui t abl e
Tazof el one organic solvents include polar =8- solvents such as methanol ,
et hanol , isopropanol, acetone, met hyl ethyl ketone, acetonitrile,
EEQyLSSE?EEESZ nddbdte, isopropl BR33200r tetrahydrofuran Otheﬁ

e
sopropyl - acet at BAHS, PEAVEREH iteds pep-rolax riileres arEE AL rnae

non- pol ar sol vermixwrsis af enhmbrmcetate andt atkanefsadviepcsagechias and
al kane sol vents ﬁ%?dlm%ﬁ hex: GPtﬁé&aﬂaﬁ&n%ycﬂsﬂéﬁé}fé OletBieh DNEXARGits
S Suc

o omat hne oS it B VMR s cen ey e Se ikt o s b

di chl oroneth
hept ane/ et hyl acéiczhle:xmueluhahe noRtefEratedr solivents satey &énflubre ngetdntly|

acetate. acﬂh@:é Q! BWHALN 1e2ckbhbathfiw éﬂ@mbﬁ!e%éf’éfre@
Exanmple 1 hi s Exanple I]lustrates preparation of {[ 3, 5-

bi s(1, 1- di net hyl"’e?%‘fﬁ’)t PeRPgr 8XPBhARAR e hyl ) - 4- t hi azol i di none Form
|1 from starting nmat ethelfollbring Exempldsr élanatrave dthe-dmwvehtStarting

Mat eri al 10 To 23.0g (0.35 mol, 5 equiv.) of zinc dust at reflux in
gl acial acetic acid was added three 5 g (0.01 |, 0.2 equi Vv.)
portions of ()-5-{[3,5-bis(1,1-dinethyl etﬂﬁﬁ@iﬁzo

hydr oxyphenyl ] net hyl }Tiid IBxanpié- Lhlwsatdtdisn prepatrationnofut(es-5-{ [3B-erval s
foll owed by two ﬁlgqq_%%?gﬂ& gtﬁl)e—odi'h‘{rd%roqphgﬂyﬂ t} 20 mnute

intervals for a tot e UIV resultlng gray
m Xt ure was reflE& ;ﬂgne Form II from startlng materla
15 -
A.

To 23.0g (0.35 mol, 5 equiv.) of zinc dust at reflux in
glacial acetic acid was added three 5 g (0.014 mol, 0.2
equiv.) portions of (%)-5-{[3,5-bis(l,l-dimethylethyl)-4-

20 hydroxyphenyl]methyl}-2-thioko-4—thiazolidinone at 30 minutes
intervals followed by two 5 g (0.014 mol, 0.2 equiv.) '
portions at 60 minute intervals for a total of 25g, 0.071
mol, 1 equiv. The resulting gray mixture was refluxed for 16
hours then cooled to 23°C. Hydrochloric acid (6 M, 178 mL)

25 was then added dropwise over a 30 minute period under a flow
of nitrogen. The resulting mixture was stirred under the
flow of nitrogen for 4 hours before being vacuum filtered
through a glass frit. The gray solid collected was dissolved
in 300 mL of warm ethyl acetate and washed sequentially with

30 150 mL of 1M hydrochloric acid, 100 mL of saturated agqueous
sodium bicarbonate, and 100 mL of a 1:1 mixture of brine and
saturated agueous sodium bicarbonate. The organic layer was
dried over sodium sulfate and evaporated to form 21.5 g (95%)
of a white solid. To 18.46 g of this material was added

35 46 mL of ethyl acetate and the mixture was heated to reflux.

The resulting solution was then allowed to cool and was
seeded with 20 mg of Form II at 76°'C, 73°C, and 70°C. After



hours then cooled to 23[err]C. Hydrochloric acid (6 M 178 nL) 25 was then
added dropwi se over a 30 m nute period under a flow of nitrogen. The
resulting mxture was stirred under the flow of nitrogen for 4 hours
before being vy cg filtered through a glass frit. The gr ,ﬁg;k/hﬂ

col | ected was ed in 300 nL of warm ethyl acetate and was eglz
sequentially wwth 30 150 nL of 1M hydrochloric acid, 100 nL of saturated
aqueous sodi um bi carbonate, and 100 nmL of a 1:1 m xture of brine and
sat urat ed aqueous sodi um bi carbonate. The otgani c | ayer was dried over
sodi um sul fate and evaporated to form21.5 g (95% of a white solid. To
18.46 g of this_material added,3 4 of , ethyl ac t h

m xture was heafgacﬁbn?eﬁl\ﬁi‘. K9%67 é Sar‘ﬁ’@ef%é'?a %e?‘évggl u ‘fotﬁm%/a%g tt%hg’ﬁ

al | oved to cool meAYlviaBorm I stiddegomet Forl0- Iy poesesendy | sehidraftaie] BMR.
73[err]C, and 70[err]C After WO 97/ 09320

PCT/ US96/ 14132 - 9- reachi ng 23' C,

a0.57gsamle3ﬁas%ﬁmbe nostly Form | with sone

‘Form Il presBént by sBhedresulingvRixture was theomrdrrednat dFst fidd 5

The resul ting maphbtbRiMaSeiPeit HourseBefbrd Addohdf 2021 ¢ SRRt el y 24
hours before a second_ 1. 2& ﬂ%usr%pl e nas .rerme\éedvggd foun to£ﬁ %
approxi matel y 766E8Eh #7d 4 &P Pe ERPTRFINAFEd) i’ 43 sFete %/P?’.1 2

m xture was al | #wett Lobgtselid-statedBiR r |The orixtmoehwas 21 Juwads toefstie

Co afford . | 155 g0cC foriihatieul Boltflh ReRud BAiBY Codlidiea a1 o
(XRD) and SéRINRTP‘ﬁng&gédw?ﬂa{s%&?gogyt ﬁﬁ%ﬁ%% %‘B |9ﬁ%‘?‘gh"—° gl
formed. The .tot d3.ylebdof nal withtey sodngl esanmly sfids Sygx-ray (SiBfracksion

Exanpl e  (xrD)- and[ Ssfm®i ki chrdhNBhdY | RIJY I0F ¢he Form II polymorph

hydroxyphenyl]ngkgykkiﬁé&ﬁla%ﬁgléggg ngield inéluding samples was 14.9 ¢

(81%).
15
Example 2
{£)-5-(13,5-bis{l,1-dimethylethyl)-4-
hydroxyphenyllmethyl}-4-thiazolidinone
20 Tazofelone Form I (40.24 ¢g) was slurried in 160 mi of

toluene and heated to reflux to dissolve all solids. The
solution was allowed to cool slowly with stirring and at a
temperature below 50°C, white solids precipitated. After one
hour, the temperature had cooled to room temperature and a

25 sample was drawn. The solids were found by SSNMR to be
mainly Form I with a small amount of Form II. After stirring
for 1 hour at room temperature, another aliquot was filtered
and dried. This sample was also found to be a mixture of
Forms I and II. Additional samples were taken after 6 hours,

30 22 hours, and of the final bulk of the material after 94

, hours. 2ll were found to be exclusively Form II by SSNMR and
XRD. The total combined weight of all of the samples drawn
. was 38.5 g (95.8% recovery).
35 Example 3

(£)-5-{[3,5-bis(1,1-dimethylethyl)-4-
hydroxyphenyllmethyl}-4-thiazolidincne



20 Tazofelone Form 1 (40.24 g) was slurried in 160 nL of t ol uene

and heated to reflux to dissolve all solids. The sol ution was all owed
to coel slowy with stirring and at a t enperature beIow150[err]C white
splids precipitated. After one hour, the tenperature had cQ g to room
tenperat ure anV@9IPM320anpl e was drawn. The solids were found %V"

be mainly Form|l with a small anmount of FormIl. After stirring for
1 hour at roomtenperature, another aliquot was filtered and dried.

This sanple was also found to be a m xture of4g. Fornms | and II.
Addi ti onal sanples were taken after 6 hours, 30 22 hours, and of the final

bul k of the material after 94 hours. Al were found to be exclusively
Form Il by SSNMR and XRD. The total conbined weight of all of the
sanpl es drawn was a3tiktgré 96f 876% eaverryhnd 285 Form II (14.00 g) was

i Oxypheny | | e TR 1381 hard st BEGaEd [ fr gy ering for 5

PCT/ US96/ 14132 hours, a 2 mL aliguot was filtered anddried. Anothem sample

m xture of 75% FQedB lcaked deteFofdntduriclsd. A8cer ¥Bshours,SkHer E8Oriy wik ML
of ethyl acetate. Af%ﬁb%stlrrtn uot was

filtered and dri e‘i‘P RePlsH Ivéaqfwgnpakeﬁﬂ%ﬁ%sr‘%f&nﬁoﬁh‘grrﬁf‘fﬁ 48
hours, the slurryfiktered tboough ¢orrse igdeseatnd the mollds werel vasked withy

‘fZSnL ff i }gr idli@{n@}'% %@{iasf ﬂléﬁﬁlla%ekfa?esqlléﬁ&ﬁ@r eA‘ﬁ@ébeéxﬂﬁé" in a
(0] coO e acetl a p er n uum
mven 55 $0L 0ot Ty, oERa LS 1S R i CRY T Ye drash Sodper Rt R e,
(94. 0% r ecovéy) . corBdined: sampiesVRbrld XROovery) ndi Saktisht stthtie NMR hand XRD
hour sanpl e and t1ge24RAUERSE™BbEn the WEHRuR! BEASYe SRl eV 2y nBOE VamR

Form 1.
were already exclusively polymorph Form II.

Pharmaceuntjcally Acceptable Saltsg

15 Pharmaceutically acceptable salts are considered to be
encompassed within the compounds and method of the present
invention. ‘The term ”pharmaceutically acceptable salts”
refers to salts of substantially pure Form II which are
substantially non-toxic to living organisms (e.g., Na, K, Ca,

20 Mg). ' _

Typical pharmaceutically acceptable salts include those
salts prepared by reactions of Form II with a
pharmaceutically acceptable alkali metal or organic base
depending on the typee of substituents present.

25 It should be recognized that any particular cation
forming a part of any salt of this invention is not critical,
so long as the salt, as a whole, is pharmacologically
acceptable and as long as the cation moiety does not
contribute undesired qualities.

30 The present invention provides a new substantially pure
crystal form of Tazofelone. Accordingly, the present
invention is also directed to pharmaceutical compositions
which include Tazofelone Form II in association with one or
more pharmaceutically acceptable diluents, excipients or

35 carriers. ,

In making the pharmaceutical compositions of the present
invention, Form II will usually be mixed with a carrier, or



Pharmaceutically Accentable Salts 15 Phar maceuti cal |y acceptable
salts are considered to be encorrpassed within the conpounds and net hod
of the present i nvention. The term "pharmaceutically acceptable salts”

refers to salts of substantially pure FormIl which are Iy
non-toxic to IWOPHY# ganisms (e.g., Na, K Ca, 20 My). Wﬁﬁ%ﬁ?&cal

pharmaceutically acceptable salts include those salts prepared by
reactions of Formll with a pharmaceutically acceptable al kali netal or
or gani ¢ base dependi ng on the types of -g4hstituents present. 25.

It should be recognized that any particular cation formng a part of
any salt of this,invention is nqgt critical as the s as.a

on
whol e, is phar mddREERCEY 1§ CarTiere oBF BRI ORRE a’gtmﬁggaga%rc&’ Fﬁh ¥ ety
does not comder ibutke ufclosiofed gapbileessadi®t, papeffher ptdwent i nvention

provi‘des a new ugbanbial luhdtithe carfi¥st éy@sos Eﬁi@érﬁé ON may be a

Accordingly, the present Ihvention 1S also directed to % arnace |caI
conmpasitions  Sife hs?‘ﬂ%T%Ri]eidT&foﬁ-éFth@ MRk eh At Wﬁlﬁgs%%"? B3R WP F\c%ﬁﬂe
or nor e Bharexedetient abt ymedinmptfalrl ehdi acteints ingredpertt! s Tus3Sthe :

carriers. g&h ngﬁl,} aLfRc +JH, t%@ﬁ’g it

present i men |°0%t O%m % RF‘ E’gga m Xxe &l 1151 a caltprolh'{eir(a or
WO 97/ 09320 lozenges, sachets, cachets, e 1x1rs p@;pggggqqq,lyzmlsn.ons,
- 11 - di | Woashthipng, cayrirgy, aerosdlsosssl avisdliid arcimra erigutiach may

b the f t h
e 111 10T S b o) o B8 o s 5 AT, EBRE "
material whildh R #cxive GemPeyRd, §°f§xé¥“§|]@ﬁ SelasdnusrPEileshe active

i ngredi ent . Thta;pp‘ols&toneepnmﬂévﬂyeoﬂméaﬂalbbe igblutdoher ahdfstertillet s,
pills, powders, kta R4CPgGSe rsachets, cachets, elixirs, suspensions,
|

emul si ons, ons, syrug aerosols (as a solid or in a I|qU|d
Some examples of suitable carriers, excipients, and

diluents include lactose, dextrose, sucrose, sorbitol,

15 mannitol,'starches, gum acacia, calcium phosphate, alginates,
tragacanth, gelatin, calcium éilicate, microcrystalline
cellulose, polyvinylpyrrolidone, cellulose, water, Syrup,
methyl cellulose, methyl and propylhydroxybenzoates, talc,
magnesium stearate and mineral oil. The formulations can

20 additionally include lubricating agents, wetting agents,
emulsifying and suspending agents,  preserving agents, _
sweetening agents or flavoring agehts; The compositions of
the invention may be formulated so as to provide rapid,
sustained or delayed release of the active ingredient after

25 administration to the patient by employing procedures well
known in the art.

The compositions are formulated, preferably in a unit
dosage form, such that each dosage contains from about 5 to
about 500 mg, more usually about 25 to about 300 mg, of the

30 active ingredient. The term *“unit dosage form” refers to

s physically disc_:rete units suitable as unitary dosages for
human subjects and other mammalg, each unit containing a
. predetermined quantity of active material calculated to

produce the desired therapeutic effect, in association with
35 one or more suitable pharmaceutical diluents, excipients or
carriers. '



rfedi um, ointnments containing for exanple up to 10% by weight 10 of active

conpound, soft and hard gel ati n capsul es, suppositories, sterile

i njectabl e solutions and sterile packaged powders. Sone
exanpl es of sui {,abhLaosRl i ers, excipients, and: di | uent s i‘nc'lld'i‘ft‘f'sm«usz
| act ose, dextrose, sucrose, sorbitol, 15 mannitol, starches, gum acacl a,
cal ci um phosphat e, al gi nates, “tragacanth, gelatin, calciumsilicate,
m crocrystalline cel l ul ose, polyvinyl pyrrolidone, cellul ose, water,
syrup, met hyl cel lul ose, nethyl and propyl2ydroxybenzoates, talc,
magnesi um stearate and mineral oil. The formulations can 20 additionally

include lubricating aggpt et hRg SR M a4 i f 'ﬁg di ng
agents, preserving agents,SfO:L ss\lgeffenl ng&gggﬂfgﬁ%ﬁi%a%&“ P(S%g%#t%g%me

conpositions of IiNg¥eRienty FemofIlrmyThe eeMmplrat axe shllustrativeypadyrand d,
sustai ned or del aged net eiafendedt Be Bhhiw enengeege st td Gmvédtion in any

admnistration to gge patient by enploying procedures well known in the
art. The cbhpositions are fornulated, preferably in a unit
dosage form such that each dosage contains fromabout 5 to about 500

ng, nore usually about 25 to about 300 ny,E@dmgilke 430 active ingredient.
The term "unit dosage ' refers to physi cal | i screte_unit \
suitable as unitary do{s[%(?sgﬁlgrt in capsRtes sﬁ})t/ﬁ E’EFgagﬁ% bojinatcid %’Fﬁﬁ%?wé‘é%h

unit containi ng aingre@ientd:ermi ned quantity of active material cal cul ated

to produce the desired therapeutic effect, in association with 35 one
or nore suit e pharmaceutical diluents, excipients or carri.ers.
WD 97/ 09320 i - ' PCT/US%/J‘;?H@%:-;S"x
-12- ' The followi ng fornul ation exanpl es enpl oy as (@a/itablet)
ingredient Formll. TheagxsemdmRs rak 1! ustrative only and e not
intended to limt the gco the invention in any way. 5
Exanpl e 4 . §talpgl'1.0c{r1eg _ 200

' Magnesium stearate - 10

15 .
' The above ingredients are mixed and filled into hard
gelatin capsules in 460 mg quantities.

Example 5
- 20 A tablet formula is'prepared using the ingredients
below:
Quantitv
(ma/tablet)
25 Tazofelone Form II 250
Cellulose, microcrystalline 400
Silicon dioxide, fumed 10
Stearic Acid i 5
30 The components are blended and compressed to form

tablets each weighing. 665 mg.



Hard gel atin capsul es are prepared using the follow ng I ngredients: 10

Quantity (ma/t abl et)
Tazof el one Form I | 250 Starch dried

200 &@99 M st earate 10 prusosnaiz

The above ingredi®en §Mare m xed and filled into hard gelatin capsu? es
in 460 ng quantities. " Exanple 5 20 . A
tablet fornmula is prepared using the ingredients bel ow:.

Quantity -13- (ng/tablet) 25
Tazof el one Form I | 250 Cel | ul ose,

m crocrystalline 400 Si ki con dioxide funmed

10 Stearic Acid Examnléii 30 The
conpgnents are bIendeénaﬁér@%ﬁﬁnﬁﬁikﬁiopolﬁopﬁ¢Paredeﬂﬂnéﬁénéaﬁhtbkl%ﬂﬂ#ﬁﬂNQGS
ng. / / 32V\Dc%ivb6ﬁ8ﬂﬁs- 13

PCT/ US96/ 141 -13- ,

Exanmpl e 6 An aer osol . solutlon i s prepared contalnlﬁﬁég%%?$ollomnng
conponents: 3 Tazofelone Form II Ov@bght % 5
Tazof el one Form 1| Ethanol 0. 25 Et hanok

29.75 Propellant 22 70.00

(Chlqrodifluoromethane)-

10 . The active compound is mixed with ethanol and the
nixture added to a portion of the propellant 22, cooled to
-30°C and transferred to a filling device. The required
amount is then fed to a stainless steel container and diluted
with the remainder of the propellant. The valve units are

15 then fitted to the container.

Example 7
Tablets each containing 60 mg of active ingredient are
made up as follows:

20
‘Tazofelone Form II 60.0 mg
Staxrch . 45.0 mg
Microcrystalline Cellulose 35.0 mg

Pclyvinjlpyrrolidone '

25 (as 10% solution in water) 4.0 mg
Sodium carboxymethyl starch 4.5 mg
Magnesium stearate 0.5 mg
Talc ) 1.0 mg
Total . 150 mg

30
' The active ingredient, starch and cellulose are passed
through a No. 45 mesh U.S. sieve and mixed thoroughly. The
. solution of polyvinylpyrrolidone is mixed with the resultant

powders which are then passed through a No. 14 mesh U.S.

35 sieve. The granules so produced are dried at 50-60°C and
passed through a No. 18 mesh U.S. sieve. The sodium
carboxymethyl starch, magnesium stearate and talc, previously



Propel | ant 22 70. 00

(Chl orodi fl uor onet hane) 10 The active conpound is mxed with

et hanol and the m xture added to a portion of the propellant 22, cool ed
t.0 -30[err and transferred to a filling device. The req

amount is then]W‘éﬁ”‘P?P 02 stainless steel container and dil ut ed%%%ﬂﬂ”t he

remai nder of the propellant. The valve units aré 15 then fitted to the

cont ai ner. Exanple 7 ©  Tabl ets each

containing 60 ng of active ingredient are _q4made up as follows: 20

Tazof el one Form I | 60.0 ng Starch

45.0 ny M cr stal I ne, Cel | ul ose 5.0

Pol yvi nyl pyrrol i a’é‘ﬁ’éeg rough a Nogq 690988l §;i§ oﬁﬁeﬁewa?”é?)é‘en adled to
0ng tBedgrenubed osbyiadt hplfterantking, are compressed oyng tablet

??gnﬁzlunlsteara ChlPe to yield tablets eacR weilfhing 150 mglgglﬁg 30

The active ingredient, starch and cellul ose are passed t hrough a No.

45 nmesh U.S. 8ieve and mi xed thoroughly. Ezxemple 8sol ution of

pol yvi nyl pyrrol i done 'c%gghﬁg ;%ﬂé%iaggiﬂé.té‘é‘tmg q&m%ﬁ EhSnLED

then passed throu | eve ranul'es so pro uced
are dried at 50- G%FéPWFC and passed through a No. 18 mesh U S. sieve.
The sodi um car boxynet hyl starch, magnesi um stearate and talc,
previ ously WO 97/ 09320 : :
PCT/ US96/ 14132 _14. ~ Quantily
10 (mg/capsule)
Tazofelone Form II 80 mg
Starch : 59 mg
Microcrystalline Cellulose _ 59 mg
Magnesium stearate —2. Ig
15 Total _ I 200 mg

The active ingredient, cellulose, starch and magnesium
stearate are blended, péssed through a No. 45 mesh U.S.
sieve, and filled into hard gelatin capsules in 200 mg
20 quantities. '

Example 9
Suppositories each containing 225 mg of active
ingredient are made as follows:

25
Quantity
{mg/suppository)
Tazofelone Form II 225 mg
~Saturated fatty acid glycerides to 2,000 mg
30

The active ingredient is passed through a No. 60 mesh
U.S. sieve and suspended in the saturated fatty acid '
glycerides previously melted using the minimum heat
necessary. The mixture is then poured into a suppository
35 mold of nominal 2 g capacity and allowed to cool.



passed through a No. 60 nmesh U. S. sieve, are then added to t he granul es

whi ch, after m xing, are conpressed by a tabl et machine to yield

t abl ets each wei ghing 150 ng. 5 Exanpl e 8
Capsul es each Gpdbasessgnd 80 ng of nedi cament are nade as TP TRoE4132
Quantity 10 (mg/ capsul e)
Tazof el one Form || - 80 ngy Starch

59 ny M crocrystalline Cellul ose 59 ny

Magnesi um st ear at e : -A5rg 15 Tot al

200 ng The active ingredient, cellulose, starch-and nmagnesi um

stearate are bl ended, passed through a uU. S si eve, and
filled into hard gelatin capsules in 200 antities.

Exanple 9 SSpEBSNEPRL LaAchC ﬁoaming;eg mgsofpredicamente per 5 ml
i ngredi ent are nal@edartohaddss Fllows:

Quantity ( ository)
Tazof el one Form I | 225 ny ed fatty
acid glyceridés to  TazoferoppFaomp 30 The active $hgredient is
passed through a No. @QdiBfahcarbodymdthylesel@ukesuspended insghgy sat urated
fatty acid glycergggﬁ previously nelted using the nininugg&gat :
necessary. The m xturé 'SPt hen poured into a suppository 35 %% nhonmi nal
2 g capacity and al | oRe8zpéccaetd solution WD 97/09320 = 0.10 ml
PCT/ US96/ 14132 Flavor . qg.v.

10 Colox . g.V.

Purified water to : ‘5.0 ml

The medicament ig passed through a No. 45 mesh U.S.,
sieve_and mixed with the sodium carboxymethyl cellulose and
15 syrup to form a smooth paste. The benzoic acid solution,
flavor and color are diluted with some of the water and
added, with stirring. Sufficient water is then added to
produce the required volume. '

20 ' o Example 11
Capsules each containing 150 mg of medicament are made
as follows: '

Quantity

25 ' . (mg/capsule)
‘Tazofelone Form II ' 150 mg
Starch - ' 164 mg
Microcrystalline cellulose 164 mg
Magnesium stearate —22 IJ
30 Total 500 mg

The active ingredient, cellulose, staréh and magnesium
) stearate are blended, passed through a No. 45 mesh U.S.
sieve, and filled into hard gelatin capsules in SDOMmg
35 quantities. '



- 15- Exanpl e 10 Suspensi ons each

containing 50 ng of nedicanent per 5 ni dose are nmade as foll ows:
Quantitty 5 Tazof el one Form I | 5 50 ny

Sedi um car box | ul ose 50 ny Syr up 6/14132
1.25 nl erszAr)\%g#c acid solution 0. 10Pmcrlus9

Fl avor g.v. 10 Col or

g.Vv. Purified water to 5.0 m

The nedi canent is passed through a No. 45 neshéb. S., si eve and mxed

with the sodi um carboxynmethyl cellulose and 15 syrup to form.a snooth

paste. The benzoic acid sol uti g Cofdi  uted with

of .the water and added, W STTT Sutticlent water is then
Zgggd to  produce tTRzafedenee élsvbl‘ﬂ‘ﬁ% toé'\‘? useful in treating and/or
Exanpl e 11 prevétimgeintaaimaoidm Nistg 530epgies, raciiaandet, arte [md(235
as follows: antity
(mg/ capsul e) hypoglyézo elgﬁg ﬁ%scu*qr dystrophy and in prevenfg%
St arch 5 ischemia induced cell damagsy nghe term IBmmagwygﬁﬁsﬁgr|tMQ
cel lul ose purpose316$ #He present iﬂ#ﬂﬁﬁibﬁ”héhﬁ@féﬁffdlsorder of the
22 ng 30

The active |ngred&%gﬁSt Y8 FYC5ER, vBih AF sherashseired by 13&#%%@5Fé°§re
bl ended, passed tmsaqﬂosuﬂh disorderss may igcdude ahcerdtived coftibisaamtl

gel atin capsul es ¢Ht5ﬂﬂ)§ﬂﬁl%5aseuanﬁéé¢ﬁﬁing to yet another aspect,

10 therefore, the present invention provides a method of
preventing or treating inflammation, IBD, allergies,
arthritis, hypoglycemia and muscular dystrophy in a mammal
suffering from or susceptible to such disease comprising
administering a therapeutically effective amount of

15 substantially pure Form II.

~ Tazofelone is effective over a wide dosage range in
treating IBD. Thus, as used herein, the term
"therapeutically effective amount* refers to an amount
capable of diminishing the adverse symptoms of a particular

20 disease. Preferred dosage is in the range of from about
0.001 to about 200 mg/kg of body weight/day. In the
treatment of adult humans, the range of about 50 mg/kg in
single or divided doses is particularly preferred. However,
the particular dose of compound administered according to

25 this invention will of course be determined by the particular
circumstances surrounding the case, including the age, weight
and response of the individual patient, the severity of the
patient's symptoms, the route of administration, and similar
considerations. Therefore, the above dosage ranges are not

30 intended to limit the scope in any way.

While substantially pure Form II is preferably
administered orally or intrarectally, it may also be
admlnlstered by a variety of other routes such as the

transdermal, subcutaneous, intranasal, intramuscular and
35 intravenous routes.



WD 97/ 09320 PCT/ US96/ 14132

:I';S;)f el one is known to beMS;ggﬂlm“m,mmmﬂmmlﬂ?grmI Onpreventi ng

i nflammation, |yRge7@dsber gi s, afthritis™ 3 thypoglycen a and pes6sveadns:
dystrophy and in preventing 5 ischem a induced cell damage. The term | BD

as used for the pur poses of the present invention neans any disorder of
t he di gestive systemwhich is characterized by inflamation.
Exanpl es of such disorders may include ul ceral?ve colitis and Chrohn' s
di sease. According to yet another aspect, 10 therefore, the present
i nvention provides a nethod of preventi treating inflanmtion,

- 1BD, allergies, arthrltls cem a and nuscul ar__dystrophy_.in a
manmal, suffertng f# %@gggl %‘I‘%et%’%’%é[ﬁ dtiedse oamirding-

admi ni stering a ther aprk!.matd'agrlle}:m&b e ¢t hydr aggihenydiméthy Kjdstthdbnzel i fipoiie
Form 1. Taz dose r.a k
treatrng | BD. Thus Oﬁﬂ ﬂh% %Ul%ﬁiﬂf f% al%;g%c eu?fa(t::a P Eg'H}ee%ti ve
anount " ref ers to an a"ﬁ’DL%h %56:96?5 oF # r%i nits égghe adverse synpt ons

of a particular 20 disease. Preferred dosage is in the range of from

about 0.001 to abogigag:g%rggj g of bod eﬁk%&lﬂ&yensﬁl%gexn t reat ment
ge o

of adult humans, the rang about 50 ngy I"e or ~drVi ded doses
is particularly preferred. o¥bver, - the partl cul%tr dose of corrpound
adm ni stered according to 25.14his invention will ogcourse be determ ned
by the particjygar Circugs (?nces surroundi ng thesgase, including the
age, wei ght and response 0f the individual patient, the severity of the
patient's synptons, the routeb®f administration, an87sinilar

considerations. Therefore, &h& above dosage ranges agfe not 30 ‘intended to
limt the scope in any way. " Wile substantially pure Formll is
preferably adm nistered orally or intrarectally, it may al so be

adni ni stered by a2vari®threFesst Hor psepasirg@nddsopating syhateasigdly pure
subcut aneous, 15 nt r anasBbrmi It I @AN+SEYI[31; 531k 85, 1-dimedngDétisy 1 )out-es.

hydroxyphenyl]lmethyl}-4-~ thiazolidinone as claimed in
Claim 1 which comprises slurrying Form I in an organlc
solvent.:

20 3. A process according to Claim 2 in which Form II (#)-5-
{[3,5-bis(1l,1-dimethylethyl) -4-hydroxyphenyl]lmethyl}-4-
thiazolidinone ig slurried in an organic solvent.

4. A process according to Claim 2 or 3 wherein the organic
25 solvent is ethyl acetate, toluene or 1:1 heptane/ethyl
acetate.

5. A process according to Claim 4 wherein the slurry is
agitated.
30

- 6. A process according to Claim 5 further comprising
slurrying Form II at ambient temperature.

7. A pharmaceutical formulation adapted for treating
35 inflammatory bowel disease comprising as the active
ingredient substantially pure Form II (+)-5-{[3,5-
bis(l,1-dimethylethyl)-4~hydroxyphenyllmethyl}-4-



WD 97/ 09320 PCT/ US96/ 14132 -17-
d ai ns 1. A substanti aU ﬂ“lﬁmtlu ()-5-{[3,5-bis(1,1- _
di met hyl et hyl) - 4- hydr oxyphen zol i di none havi ng t he

fol I owing x-rayudighfdagstion data obtai ned 5 w th a CuKa p@fiisishnz of
[err]= 1. 53056A" Spacing d: A Rel ative intensities

I/ 1]err] : 5. 64 10 5.16

38 10 4.90 _ 37 4. 66

57 4. 49 41 -18- 2. A process for
preparing and isolating substantlally pure 15 Form Il

ﬁ)dS {[3h5 b:f(ltﬁ Fi”ﬁhhﬁh@lh?i%?ﬁb having an x-ray diffraction pattern\m#thh
ydr oxyphenyl ] met hy iazolidin s i a
rydroxypheryl ot iyl - & LULAESL 000G 45 6T DL ahn, g ceh oh hTlsh Y &
process accordi ng to Cpharmacewtidally Boceptéblé esalt) thereof, in association
{[3,5-bis(1, 1-di methyl gyl hnd- by Ay RERLEEERE 1¥d I a.feptable diluents,

thiazolidinone_is slurried i.n an organic so%ven _ process
according to CPaim 2 o@x§1RH8PE?H°¥rﬁ?Wﬁﬁ§5ﬁlEh25e°r sol vent is ethyl

acetate, toluene or 1:1 heptane/ethyl acet at e. 5. A process
according Lo Gial . Wifieelel B8 8| Uikdkdrtially pure WPl 1705 alf
process according to Cd al conpri s rrylng ormII

at anbi ent tenper at ur e 21s{l, l-dlmethylethyl) -4- ydroxyphenyl]methyl
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(54) Title: ALTERNATE CRYSTAL FORM OF TAZOFELONE
(57) Abstract

The instant invention provides novel crystailine Form II of- (+/-)-5- ,5-bis(1, l-dimethyleﬂwl) 4—hydroxyphenyl]me&xyl}-4—
thiazolidinone having an x-ray powder diffraction pattern with d spacings at 5.644, 5.164, 4904, 4664 and 4.494 is useful for treating |
inflammation, mﬂammatory bowel disease, allergies, arthritis and hypoglycemia unhzmg the novel physical form as well as pharmaceutical l
compositions containing the same. A process for preparing Form II Tazofelone is described. !




