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application, docket #99397M, assigned to the Mitsubishi Chemical Corporation.

10 FIELD OF THE INVENTION
This invention relates to a discovery of novel solid state forms, defined as
amorphous, polymorphs and pseudomorphs, of MCC-555 and the process for the

preparation of these novel forms of MCC-555.

15 BACKGROUND OF THE INVENTION
MCC-555 is 5-[[6-[(2-fluorophenyl)methoxy]-2-naphthalenyljmethyl]- 2,4-
Thiazolidinedione, having the formuia | shown below. The polymorphic forms
prepared by the processes of the present invention are useful as an active

ingredient in therapeutic medicaments.
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Polymorphism in drugs may alter the stability, solubility and dissolution rate

25  of the drug and results in different therapeutic efficacy of the different polymorphic



forns of a given drug. By the term pol ynor phi smwe nean to include
different physical forns, crystal forns, and crystalline/liquid

crystall igg/pggpwerystal line (anmorphous) fornms. This has ep@gps@ldiysbecome
very interesting after observing that 2any antibiotics, antibacterials,
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15  directed to an industrial process of manufacture of MCC-555.

The present invention provides a novel crystal form and an amorphous form
of MCC-555 not previously described. The methods described in United States
patent 5,594,016 and Japanese patent unexamined publication (KOKALI) 10-

20 139768, filed on November 14, 1996 conclude with a recrystallizations step, but
these applications do not describe any specific polymorph forms. In the method of
synthesis and recrystallization disclosed in United States patent 5,594,016, MCC-
555 is recrystallized in the presence of a mixed solvent of ethyl acetate and
hexane. The product of the aforementioned method yields an impure crystalline

25  form, herein designated as the D form, or mixtures of the D form with a second
form, herein designated the A form. According to the method of synthesis and
recrystallization disclosed in Japanese Patent Unexamined Publication 10-139768,
MCC-555 is recrystallized in toluene as a solvent. The product of this method
yields a mixture of crystal forms comprising A form and the D form. The content

30 ratio of these two forms varies based on factors including the heating temperature,



30 ratio of these two forns varies based on factors including the heating
tenperature, WO 01/36401 PCT/US00/ 31705 3 cooling rate, and anount of
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phar maceuti cal conposition conprising the anorphous form of
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characterized as having absorption peaks (20) substantially as shown in figure 1, a
X-ray powder diffraction pattern. The present invention also provides a method for
preparation thereof and a pharmaceutical composition comprising the E form of 5-

15 [[6-[(2-fluorophenyl)methoxy]-2-naphthalenyllmethyl]- 2,4-Thiazolidinedione.

The present invention is also directed to an amorphous form of 5-[[6-[(2-
fluorophenyl)methoxy]-2-naphthalenyljmethyl]- 2,4-Thiazolidinedione
characterized by the absence of any characteristic absorption peaks (20) in a

20 powder X-ray diffraction pattern. The present invention further provides a method
for preparation thereof and a pharmaceutical composition comprising the
amorphous form of 5-[[6-[(2-fluorophenyl)methoxy]-2-naphthalenyl]jmethyl}- 2,4-

Thiazolidinedione.

25 Brief Description of the Drawings

Figure 1. X-ray Powder Diffraction of E form crystal.

Figure 2. Differential scanning calorimetry of E form crystal.



4 Figure 3. Moisture Bal ance analysis of E formcrystal. Figure 4. X-ray
Powder Diffraction of Anorphous form 5 Figure 5. Differential scanning

calorinmetry of anorphous form Figure 6. X-ray Powder Diffracti of
Anor phoué"‘%’rﬁ”ﬁ“&‘fter reheating to about , 100 C. 10 Detail %’@é@&lgﬁ on of
the Invention The E type crystal of MCC-555 is obtained by heating and
stirring the crystalline product of the nethods described in United States
patent 5,594,016, which is incorporated herein by reference, or Japanese
Pat ent Unkiggre e Moiptuse iBedanemanaysisof &sforaycrystal.l ar met hods, in a sol vent.
Al'l known pol ynorphic 15 fornms of MCC-555, or m xtures thereof are suitable
to generate the E type crystal of MCC-555. Type E formcrystal is produced

by recrysFuté 2atX-edy Poadea Diffriactidn ef Aedarphbus farah as N, N-di met hyl f or mani de
(DMF). MCC-555 has an approxinmate solubility of 108 ng/m in DW. 20 The E
formcrystal can be easily obtained with good reproducibility by
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pressure a enperature. ime required for substantially
conplete formation of the E type crystal formof MCC 555 according to the

af orenent _ oned hod_may vary from severa 25 mnytes to.about 5 hours or
nore. An Bﬁpf%ﬁﬁ'f%lapﬂéﬁfﬁé%af:{ﬁ?n QE&WPb?%%m})?g%re@geﬁﬁg}gg%?y%ﬁpendi ng
on severalghagtors such as tenperature, anount of solvent, amount of

MCC- 555, and ot her. The degree of formation of the E type crystal form of

MCC- 555 can be observed by collecting a sanple, cooling the sanple to room
tenperature, isolating precipitates by filtration, and neasuring the 30

nggirfdé?bgfai% nggﬁrbti)éhrgfyth%i vaEe% |to(r)|rmt ry, or differential scanning

The E type crystal of MCC-555 is obtained by heating and stirring the
crystalline product of the methods described in United States patent 5,594,016,
which is incorporated herein by reference, or Japanese Patent Unexamined
Publication 10-139768, or similar methods, in a solvent. All known polymorphic

15 forms of MCC-555, or mixtures thereof are suitable to generate the E type crystal
of MCC-555.

Type E form crystal is produced by recrystallization from a suitable solvent
such as N,N-dimethylformamide (DMF). MCC-555 has an approximate solubility
of 108 mg/ml in DMF.

20 The E form crystal can be easily obtained with good reproducibility by
dissolving MCC-555 in DMF with stirring at atmospheric pressure or greater
pressure and at ambient temperature.

The time required for substantially complete formation of the E type crystal
form of MCC-555 according to the aforementioned method may vary from several

25  minutes to about 5 hours or more. An optimum time required for an individual
process may vary depending on several factors such as temperature, amount of
solvent, amount of MCC-555, and other. The degree of formation of the E type
crystal form of MCC-555 can be observed by collecting a sample, cooling the
sample to room temperature, isolating precipitates by filtration, and measuring the

30 precipitates by powder X-ray diffractometry, or differential scanning calorimetry.



WO 01/ 36401 PCTI USOQ 31705 5 As descri bed bel ow, the pol ynorphic form of
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of DMF. More artl cul d tenperature range is about 15 - 30
C. The ne?HEH E‘%WBrC(B)éf%@'e%frﬁé %Ré@&% crystal is advantageous because it
can be perforned at |arger scale to produce pure, or substantially pure E

formcrystal. The powder X-ray diffraction data and the differential
scanni ng cal orMeee particdsarty, theekrfosm deystalsafraf[e-[(ArBuonopbeRymethaxy)gt al i s
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E temperature to about the refluxing temperature of DMF. More particularly, a
preferred temperature range is about 15 — 30 °C. The method to produce the E
15 form crystal is advantageous because it can be performed at larger scale to

produce pure, or substantially pure E form crystal.

The powder X-ray diffraction data and the differential scanning calorimetry
data clearly demonstrate that the E form crystal is distinguishable from the known
20  crystal forms of 5-[[6-[(2-fluorophenyl)methoxy]-2-naphthalenyljmethyl]-2,4-
Thiazolidinedione. Particularly the X-ray powder diffraction pattern contains 26
peaks substantially as shown in figure 1, and the corresponding numerical data
shown in Table 1. The differential scanning calorimetry is characterized by an
endotherm at about 150 °C.



Peak position 28 d-spacing Relative intensitya 11.42 7.743 10 14.89 5.945
77 16.18 5.475 18 17.30 5.123 33 17.64 5.025 42 18.66 4.752 20 19.09
4.644 19 w@dr/ddord- 008 100 23.35 3.807 15 24.07 3.695 19 pcAsd®sdod19 72
26.48 3.363 36 27.93 3.192 57 29.20 3$ 056 13 29.88 2.988 18 31.06 2.877
22 31.88 2.805 10 32.60 2.744 12 33.82 2.649 16 34.40 2.605 13 35.54
2.524 7 36.22 2.478 10 37.84 2.376 9 38.24 2.352 12 38.94 2.311 9
39.76 2.265 12

Table 1. Peak positions and relative intensities for Form E

Peak position (°20) d-spacing Relative intensity®
11.42 7.743 10
14.89 5.945 77
16.18 5.475 18
17.30 5.123 33
17.64 5.025 42
18.66 4.752 20
19.09 4.644 19
22.16 4.008 100
23.35 3.807 15
24.07 3.695 19
25.29 3.519 72
26.48 3.363 36
27.93 3.192 57
29.20 3.056 13
29.88 2.988 18
31.06 2.877 22
31.88 2.805 10
32.60 2.744 12
33.82 2.649 16
34.40 2.605 13
35.54 2.524 7
36.22 2.478 10
37.84 2.376 9
38.24 2.352 12
38.94 2.311 9
39.76 2.265 12

The present invention also provides an amorphous form of MCC-555. The
5 amorphous form can be obtained by heating a solid form of MCC-555 until it melts,
and then rapidly cooling the molten substance to yield the amorphous form. Solid
forms of MCC-555 suitable for use to generate the amorphous form comprise the
A form, B form, C form, D form, E form, or mixtures thereof. The particular
temperature required to obtain molten substance can be evaluated by visually
10  observing the solid substance phase change. Particularly, the crystalline form, or

mixtures thereof, may be heated to a temperature in the range from about 152 ° to



The present invention also provides an anorphous form of MCC-555. The 5
anor phous form can be obtained by heating a solid formof MCC555 until it

nelts, and then rapidly cooling the nolten substance to Yi
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anmor phous formconprise the Aform B form Cform Dform E form or
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substance can be evaluated by visually 10 observing the solid substance
phase chahget 2%?@; teuyigld § maltes sbpsangs, jand ther suicdly ceplgd fe ¥ield g eof , may
be heated to @ ngﬁbature in the range from about 152 to WD 01/ 36401

PCTI USOOPSY/B8° ut 200 C, to yield a nolten substance, and then

qui ckly cooled to yield the anorphous form X-ray powder diffraction

pattern and differential scanning calorinmetry data 5 clearly distinguish
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about 131 C and about 139 C. 10 Pharmaceutically useful conpositions
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conposi t 1gR -gubh@hRbsuf P39 e€f ective adm ni stration, such 15 conpositions
w Il contain a therapeutically effective anpbunt of the E type crystals or
t he #0ror phous form of MCC-555. Therapeutic or diagnostic conpositions of
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amorphous form of MCC-555 may be formulated according to known methods
such as by the admixture of a pharmaceutically acceptable carrier. To form a
pharmaceutically acceptable composition suitable for effective administration, such
15  compositions will contain a therapeutically effective amount of the E type crystals
or the amorphous form of MCC-555.

Therapeutic or diagnostic compositions of the invention are administered to
an individual in amounts sufficient to treat or diagnose disorders in which
modulation of E type crystals or the amorphous form of MCC-555-related activity is

20 indicated, including diabetes, hyperlipidemia, hyperuricemia, leukemia, and
pancreatitis. The effective amount may vary according to a variety of factors such
as the individual's condition, weight, sex and age. Other factors include the mode
of administration. The pharmaceutical compositions may be provided to the
individual by a variety of routes such as subcutaneous, topical, oral and

25 intramuscular.

The present invention also has the objective of providing suitable topical,
oral, systemic and parenteral pharmaceutical formulations for use in the novel
methods of treatment of the present invention. The compositions containing
compounds according to this invention as the active ingredient can be

30 administered in a wide variety of therapeutic dosage forms in conventional



nodul ation of E type crystals or the anorphous form of MCC 555-rel ated
activity is 20 indicated, including diabetes, hyperlipidem a,
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patient jhgrdfent for the symptomatic adjustment of the dosage to the patient to be
treated. An effective amount of the drug is ordinarily supplied at a dosage level of
15  from about 0.0001 mg/kg to about 100 mg/kg of body weight per day. The range
is more particularly from about 0.001 mg/kg to 10 mg/kg of body weight per day.
Advantageously, pharmaceutical compositions comprising E type crystals
or the amorphous form of MCC-555 of the present invention may be administered
in a single daily dose, or the total daily dosage may be administered in divided
20 doses of two, three or four times daily. Furthermore, compounds or modulators for
the present invention can be administered in intranasal form via topical use of
suitable intranasal vehicles, or via transdermal routes, using those forms of
transdermal skin patches well known to those of ordinary skill in that art. To be
administered in the form of a transdermal delivery system, the dosage
25 administration will, of course, be continuous rather than intermittent throughout the
dosage regimen.
For combination treatment with more than one active agent, where the
active agents are in separate dosage formulations, the active agents can be
administered concurrently, or they each can be administered at separately

30 staggered times.



treated. An effective amobunt of the drug is ordinarily supplied at a dosage
| evel of 15 from about 0.0001 ngy/kg to about 100 ng/ kg of body wei ght per
day. The ra is more particularly fromabout 0.001 ng/kg to 10 n&/kg of
body wei gK O?fé?“ Advant ageousl y, Qﬂar maceut i cal corrpogqlpﬁ‘?%"’"
conprising E type crystals or the anorphous form of MCC-555 of the present

I nvention may be admnistered in a single daily dose, or the total daily
dosage may be admi nistered in divided 20 doses of two, three or four tines
dai | y. Furt herlferdosageriseimen ublizing ehpemaesutiost coppesfivas@ithe presenton can

be adm n'irﬁ}e%'il‘aﬂ |§ el'eE{J TR Ior<]§ J@M’tﬁat\%?f L)ffé% orgflnclﬁ lntgel |ntranasa!
ransder nal~rou

vehi cl es, of Vi usi ng N nsdermal skin

pat ches wpbd:lekn@gm weight)aes avid medldaawn@ﬁ@m bf th"e pélt&tntam séK@rIID,eof the
adm nistered in the formof a transdermal delivery S)(stem t he dosage 25
admi ni st FARFIGANR PR, tr%ﬁteeoﬁhlpsr@uteo@f IRNISAIRS, tha MRl eREM ARt frn ¢t

t hr oughoyg tﬁéqﬁatlémmﬁﬂ@ oflfeﬁé nﬁnphfé?&aﬁ%beé?ﬂaﬂ@ntdf%%lﬁg sWIEQnWBéGII} han

one active agent I've agenis are I n separdate dosage
f or mul at det&rmlmélandqireyﬁlbsgm&te‘fmluelaenomdmfrtinesdargpanmneduorparemryt or t hey

each can be adm ni stered at se a ed tines. 6401
e oo Faunies or gL R mgessngh tRe it | BTSN Taf TedRGont (1 ons
of the p t r

Pact or s CoRpetiratloRsindraf it HERIERE thet ey Moy Wik SRS o of

the pati ermeginérebeeedontthe ddnatice of tmdrug'avaitaliidy te targetisitehd hisut e of
adm pistration; the.r t.ic.functi

5 of ¢t )
o el i 2 bafsERionaf tnd ERG b diorh BbliBRy My Bindl dfaRBlibi B p 108
det erm ne and|pfRsfictisdd bﬁh@fdr@%mwﬁv@rﬁwmithe)éomfp@uﬁlaygemﬁtuersedbé@m
prevent, counter or arrest t he progress of the condition. Opti mal

preci si odetail carhioswi thg active drgredient.cand are ypisgliviedministaiedinagaixive vyi el ds
effl CaCyV\y\f'hwu?tléblet B%ér?'rl\é(ye@%g%lfuee%ts, excipients or carriers (collectively referred to

herein as "carrier" materials) suitably selected with respect to the intended form of
15  administration, that is, oral tablets, capsules, elixirs, syrups and the like, and
consistent with conventional pharmaceutical practices.

For instance, for oral administration in the form of a tablet or capsule, the
active drug component can be combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,

20 when desired or necessary, suitable binders, lubricants, disintegrating agents and
coloring agents can also be incorporated into the mixture. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or beta-
lactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth
or sodium alginate, carboxymethyicellulose, polyethylene glycol, waxes and the

25 like. Lubricants used in these dosage forms include, without limitation, sodium
oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium acetate,
sodium chloride and the like. Disintegrators include, without limitation, starch,
methyl cellulose, agar, bentonite, xanthan gum and the like.

For liquid forms the active drug component can be combined in suitably

30 flavored suspending or dispersing agents such as the synthetic and natural gums,

for example, tragacanth, acacia, methyl-cellulose and the like. Other dispersing



a regi nmen based on the kinetics of the drug's availability to target sites.

This 10 involves a consideration of the distribution, equilibrium and

el i m natiWwp ¢9hesr drug. I n the nethods of the present invepttoReo/31he

conmpounds herein described in detail d@n formthe active ingredient, and

are typically adm nistered in adm xture wth suitable pharnmaceutical

diluents excipients or carriers (collectively referred to herein as
“carrier I i e ' ded form of
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| i ke. For parenteral admnistration, sterile susRensi ons and sol utions are
desired. VE§Kiesnildposomes can be formed from a variety of phospholipids, such as

15 cholesterol, stearylamine or phosphatidylcholines.

For oral administration, the compounds or modulators may be administered
in capsule, tablet, or bolus form. The capsules, tablets, and boluses are
comprised of the active ingredient in combination with an appropriate carrier

20 vehicle such as starch, talc, magnesium stearate, or di-calcium phosphate. These
unit dosage forms are prepared by intimately mixing the active ingredient with
suitable finely-powdered inert ingredients including diluents, fillers, disintegrating
agents, and/or binders such that a uniform mixture is obtained. An inert ingredient
is one that will not react with the compounds or modulators and which is non-toxic

25 tothe subject being treated. Suitable inert ingredients include starch, lactose, talc,
magnesium stearate, vegetable gums and oils, and the like.

The compounds may alternatively be administered parenterally via injection
of a formulation consisting of the active ingredient dissolved in an inert liquid
carrier. Injection may be either intramuscular, intraruminal, intratracheal, or

30 subcutaneous. The injectable formulation consists of the active ingredient mixed

with an appropriate inert liquid carrier. Acceptable liquid carriers include the



preparations, which generally contain suitable preservatives, are enpl oyed
when intravenous adm nistration is desired. 5 Topical preparations

cont ai ni Rgh hfa@ct i ve drug conponent can be adm xed W th peyEdongins of
carrier materials well known in the arti] such as, e.g., alcohols, aloe
vera gel, allantoin, glycerine, vitamin A and E oils, mneral oil, PP&
nyristyl propionate, and the like, to form e.g., alcoholic solutions,
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form The capsules, |, et nd bol us ar conpr,i sed of the active
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starch, talc, magnesium stearate, or di-cal cium phosphate. These wunit
dosage forns are prepared by intimately m xing the active ingredient with
suitable fi neITWedgﬂmmcﬁxambS ilgtrats the: preisadt iventior wWithent, ioweaverer s,
di si ntegr.atin agen d/ or binders such that a uniformmxture is
obt ai ned.ﬁ'mAtwng&r T%Z*P%%P%m is one that will not react with the
conppginds or nodul ators and which is non-toxic 25 to the subject being
treated. Suitable inert ingredients include starch, |actose, talc,
magnesi um st earate, vegetable guns and oils, and the |ike. The conpounds
may alternatively be adm nistered A ly via injection of a
formul ati on consisting of the activé ingredi ent dissolved in an inert

liquid Gundretion bhEdpbé orystaly- fast evapmuationt r anuscul ar, intrarum nal,
intratracheal, or 30 subcutaneous. The injectable fornulation consists of
the active ingredient m xed

15 The starting material of 5-[[6-[(2-fluorophenyl)methoxy]-2-
naphthalenyl]methyl]-2,4-Thiazolidinedione was determined to be the type A
crystal form by X-ray powder diffraction (XRDP). The material was dissolved at
ambient temperature in N,N-dimethylfomamide (DMF) in a sealed container. Then
the container was unsealed, and the solvent was allowed to evaporate against an

20 open atmosphere at ambient temperature. A single crystal form, the E form, was

obtained using this method.

Generation of E type crystal — slow evaporation
25
The starting material of 5-[[6-[(2-fluorophenyl)methoxy]-2-
naphthalenyllmethyl]-2,4-Thiazolidinedione was determined to be the type A
crystal form by X-ray powder diffraction (XRDP). The material was dissolved at
ambient temperature in N,N-dimethylfomamide (DMF) in a sealed container. A
30 single pin-sized hole was generated in the seal, and then the solvent was allowed

to slowly evaporate against an open atmosphere at ambient temperature. The



Wi th an appropriate inert liquid carrier. Acceptable liquid carriers

i nclude the WO 01/ 36401 PCT/US00/ 31705 11 vegetable oils such as peanut
oil, cot W%g{noi |, sesane oil and the like as well as ergaRLE3FH vents
such as sol ketal, glycerol formal and 1he like. As an alternative, aqueous
parenteral fornulations may al so be used. The vegetable oils are the
preferred liquid carriers. The fornul ati ons are prepared by dissolving or 5
suspendi ng the_active ingredient in t liquid carrier such at _the final
f or mul at FBHPOTEHAR é?tﬁs'sfsigg}weﬁ"gléfgegch(gg/a'%fgmaéﬂﬁ%?ntor?gna%oﬂtt%ﬁggf'ng‘r edi ent .
The foll ngr&c.%@mrﬂ% thé Uit diftapieas g tHiy Aidthéd Wi t hout, however,
limting the same thereto. 10 EXAMPLE 1 Generation of E type crystal -
fast evaporation 15 The starting material of

5-[[6-[(2-fl uorophenyl) nmet hoxy] - 2-

napht hal enyl ] net hyl ] - 2, 4- Thi azol i dlEr)l(éﬁYlg%E 2Was determned to be the type A
crystal anmawn&fr]@zpe@mﬁj@ta/@fﬂwcacﬁs)n (XRDP). The material was dissolved
at anbient tenperature in N, N-di methyl fomam de (DWMF) in a seal ed
container. Then the container was unseal ed, and the solvent was allowed to
evapor at i : 1 tHagl e
ryotal PORRRCERaBh SRRl GHENEIORE S Bl thRrcenat BoHbRned Sl F ¢
type crysiray powsleodifraeatiar GXRPD), diffierémtiabseartnimy caterierétad (BC), and
5-1[6-[(2-fl uor 0phenl>§ll )l_m%t hoxy] - 2-

napht hal BIRfMOSERINEYAT4)Thi azol i di nedi one was deternined to be the type A
crys{oal formby X-ray powder diffraction (XRDP). The material was dissol ved
at anbient tenperature in N, N-dinmethylfomam de (DW) in a seal ed

cont ai neX-R#&y Powder Diffraction

XRPD data were collected on either a Shimadzu XRD-6000 or a Siemens D-500
X-ray powder diffractometer.

15
The XRPD analyses that were carried out on the Shimadzu XRD-6000 X-ray

powder diffractometer used Cu Ko radiation (1.5406 A), and were set up as
follows. The instrument was equipped with a fine-focus X-ray tube. The tube
voltage and amperage was set at 4.0 kV and 40 mA, respectively. The divergence

20 and scattering slits were set at 1° and the receiving slit was set at 0.15 mm.
Diffracted radiation was detected by a Nal scintillation detector. A theta-two theta
continuous scan it 3°/min (0.4 sec/0.02° step) from 2.5 to 40° was used. A silicon
standard was analyzed each day to check the instrument alignment. Each sample
was prepared for analysis by pressing it with a spatula onto a glass or quartz

25 sample holder.

The XRPD analyses that were carried out on the Siemens D-500 X-ray Powder
Diffractometer-Kristalloflex with an IBM-compatible interface and DIFFRAC AT
software (SOCABIM, 1994) used Cu Ka radiation (1.5406 A), and were set up as

30 follows. Slits | and Ii were set at 1° and the radiation was electronically filtered by



30 single pin-sized hole was generated in the seal, and then the sol vent
was allowed to slowy evaporate agai nst an open atnosphere at anbi ent
tenperature. The WD 01/36401 PCT/ USQ0/ 31705 12 evaporatio i

si gni fi cat®1®%?¢*qbuced due conpared to am open contai ner. Aﬁcéﬁﬁgpéﬁ§rystal
form the E form was obtained using this nmethod. EXAMPLE 2 5 Eval uation
of Type E crystal of MCC-555 Characterization of crystal fornms Produced

during the screen was perforned using x-ray powder diffraction (XRPD),
di f f er enta Kevex RishPaljiet Sosledhdtlicon d@%@)l,d%taator witbrstéy Hbet heanrd I\ 8. 10
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di vergen g?(?qg(ﬁé‘ %{9&8&#9%’ | QU ZzEru ?“’Etsainplﬁﬁl??‘f?{e recei ving slit
was set at 0.15 mm Diffracted radiation was detected by a Nal
scintillation detector. A theta-two theta continuous scan it 3/mn (0.4
sec/ 0. 02 As epywh i figarest ttbe ADtypaspalgmarphnfam ofdde C-6bariei aharasterizeddyy zed
each day to cr]%;:k the instrunent alignnment. Each sanple was prepared for
anal ysi s $/PEAE2S APYE- with a spatula onto a glass or quartz 25 sanple
hol der. The XRPD anal yses that were carried out on the Sienens D 500 X-ray
Powder

10

Thermogravimetry and Differential scanning calorimetry

TG analyses were carried out on a TA Instruments TGA 2050. The calibration
standards were nickel and alumel. Approximately 10 mg of crystalline E type
15 MCC-555 was placed on the pan, accurately weighed, and inserted into the TG

furnace. The samples were heated in nitrogen at a rate of 10°C/min, up to a final

temperature of 200 °C.

The E type crystal form of MCC-555 indicated a weightloss of <0.1%, measured at
20 150°C.

DSC data were obtained on a TA 2920 instrument. The calibration standard was
indium. - Approximately 3 - 5 mg samples were placed into a DSC pan, and the
weight accurately recorded. The pans were crimped to allow for pressure release.

25 The samples were heated under nitrogen at a rate of 10°C/min, up to a final

temperature of 200°C.

Differential scanning calorimetry indicated that E type polymorph form has a

distinct melting endotherm at approximately 150 °C, as shown in Figure 2. (Note



Diffractoneter-Kristalloflex with an IBM conpatible interface and D FFRAC
AT software (SOCABIM 1994) used Cu Ka radiation (1.5406 A), and were set

up as 30 follows. Slits | and | | were set at 1 0 and the iat| was
el ect ronC@PY3P4Y | tered by WO 01/ 36401 GCT/ USO0/ 31705 13 ARGl

Peltier Cooled Silicon [Si(Li)] detector with slits Il at 1 and IV at
0.15. Atheta-two theta continuous scan at 6/mn (0.4 sec./Q 04 step) from
2.5 to 40.0 was used. A silicon standard was run each day to check the

X-ray tubbe teans§ipndemperaiines arpp dunglionnidpaheating raten sp9I8 PBgKIPBessi ng it
with a gl gﬁ'ﬁ i - background quart z-in-al um num sanpl e

hol der. sﬂg\/\#él’%?wﬁghﬁ%'%l,@éﬂe E type pol ynorph form of MCC-555 is
characterized by 20 peaks as shown. 10 Thernogravinetry and Differenti al
scanning calorinetry TG anal yses were carri out OE a TA Instrunents TGA
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ni t rogen cdlibeatedtusirgf USGPGtandardsp to a final tenperature of 200 C. The E
type crystal formof MCC-555 indicated a weightloss of <0.1 % neasured at
20 150C. DSC data were obtained on a TA 2920 instrunment. The calibration

standar d 115 meitity SRet MRS EFhE bbasderved tgbesdMRgeC er e placed into a DSC
pan, and the welght accurately recorded. The pans were crinped to all ow

for pressure release. 25 The sanples were heated under nitrogen at a rate
of 10gm' , L% to a final tenperature of 200C. Differential scanning
cal or mtmw that E type pol ynorph form has a

The mid-IR spectra were acquired on a Nicolet model 860 Fourier transform IR
spectrophotometer equipped with a globar source, Ge/KBr beamsplitter, and
deuterated triglycine sulfate (DTGS) detector. A Spectra-Tech, Inc. diffuse

15 reflectancy accessory was utilized for sampling. Each spectrum represents 64 co-
added scans at a spectral resolution of 1 or 4 cm™. Sample preparation for the
drug substance consisted of placing the sample into the 25mm diameter cup and
leveling the material with a frosted glass slide. A background data set was
acquired with an alignment mirror in place. A single beam sample data set was

20 then acquired. Subsequently, a Log 1/R (R=Reflectance) spectrum was acquired
by ratioing the two data sets against each other. The spectrophotometer was

calibrated (wavelength) with polystyrene at the time of use.



distinct nmelting endotherm at approximtely 150 C, as shown in Figure 2.
(Note WD 01/36401 PCTIUSOO 31705 14 the transition tenperatures are a
function of the heating rate, sanple packing, particle si t her e,
etc..) HOVOYAYR! nicroscopy was carriedjgut using a V\agnerl;%m@?gﬂgpar at us
5 consisting of a Kofier stage nounted on a Leica M croscope. The
instrument was calibrated using USP standards. The nelting onset of formE
was obaserved to be at 139 C.. 10 Spectroscopy _The md-IR spectra were
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with polystyrene at the tine of use. WD 01/ 36401 PCT/USOQ 31705 15 Ranan
spectra were acquired on a Nicolet nodel 750 Fourier transform Raman

spect r omefebleu shows istinet praks, ahasacterzed sagtrengf(sl eeadinm @l or weak

appr oxi mat e 0.5 f - YAG | aser The spectra represent 512
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sanpl es were prepared for analysis

Table 2.

Raman Features IR Features

3061 (s), 2919 (m), 1736 (s), 1618 (s), | 3840 (w), 3413 (m), 3375 (m), 2053
1466 (w), 973 (w), 135 (s) (m), 1965 (m), 1932 (s), 1901 (s), 1464

(s), 1428 (m), 999 (m), 983 (m), 952
(s), 886 (s), 873 (s), 713 (m)

15 Moisture Balance

Moisture sorption/desorption data was collected on a VT| SGA-100 moisture
balance system. For sorption isotherms, a sorption range of 5 to 95% relative
humidity (RH) and a desorption range of 95 to 5% RH in 10% RH increments was
20 used for analysis. The sample was not dried prior to analysis. Equilibrium criteria
used for analysis were less than 0.0100 weight % change in 5 minutes with a
maximum equilibration time of 3 hours if the weight criterion was not met. Data

were not corrected for the initial moisture content of the samples.

25 As seen in Figure 3, the E type polymorph form of MCC-555 indicated a 0.6%
uptake at 95% relative humidity (RH).



5 by placing the material in a 5-mmdianeter glass tube and positioning
this tube in the spectroneter. The spectroneter was cali brated

(wavel en thé with sul fur and cyclohexane at the tinme of use. Table 2 shows
di sti nct%b‘é K3840char act eri zed as strong.(s), medium (n), dCWMERAIT (w)
obtained for the E type crystal of MCC-555. Table 2. Raman Features IR
Features 3061 (s), 2919 (m, 1736 (s), 1618 (s), 3840 (w), 3413 (m, 3375
(m, 2053 1466 (w), 973 (w), 135 (s) (m, 1965 (m, 1932 (s), 1901 (s),
1464 (s), 1428 (m, 999 (nm), 983 (nm), 952 (s), 886 (s), 873 (s), 713 (M
15 Moi sture Bal ance Mi sture sorpt EXXI\@@&@“O” data was collected on a
VTl SGA- 100 noi sture bal ance syst or —sorption isotherns, a sorption

range of GereeatthPane Eativagion viaintmyrphidds fend o MESB8 i on range of 95 to
5% RH in 10% RH i ncrenents was 20 used for analysis. The sanpl e was not

dried prior to analysis. Equilibriumcriteria used for analysis were |ess
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the E type pol ynorph form of MCC-555 indicated 0. 6% uptake at 95%
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and Eval ' WA R 4 et Waphdieat ed
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10  molten material to room temperature.

X-ray powder diffraction was conducted on the material using methods as
described in Example 2. As shown in Figure 4, the amorphous form is
characterized by the absence of distinct 20 peaks. Similar results were observed

15  with multiple samples of the amorphous material, generated at separate times.

The DSC and TG curves of the amorphous material are shown in Figure 5.
Minimal weight loss was observed in the TG curve, as seen at the top of the figure.
In the DSC curve, a minor transition was observed around 40 °C, but this

20 represents the glass transition temperature. An exothermic transition observed at
approximately 85°C was attributed to recrystallization, discussed below. Minor
transitions observed in the DSC curve at approximately 131 and 139 °C were not
further characterized. The major endotherm observed at 151.1 °C is similar to the
melting point observed for E form.

25
A sample of amorphous material was heated to approximately 100 °C on the hot
bench to confirm the recrystallization observed during the DSC evaluation. The
material was heated to approximately 100°C and then cooled to ambient
temperature. Then the sample was analyzed by XRPD, using methods described

30 in Example 2. The pattern is shown in Figure 6 and is most similar to form E with



and the powder was placed on a mcroscope slide. Then the slide was pl aced
on a hot bench and heated until the powder was nelted by visual
observatlvﬁFm,;[;I;@l| slide was renoved and quenched on the | ghgih@gsyopench,

t hus quickly cooling the 10 nolten mati@rial to roomtenperature. X-ray
powder diffraction was conducted on the material using nethods as
described in Exanple 2. As shown in Figure 4, the anorphous formis
characteri ze ﬁ t he, abse nee of 39§#L2§t 20 peaks. Simlar results were
obser ved H5XHq eﬂhPPF%”@ SIREPe e anor phous material, generated at
separate times. The DSC and TG curves of the anorphous material are shown
in Figure 5. Mninmal weight |oss was observed in the TG curve, as seen at
the top of the figure. 1In the DSC curve, a minor transition was observed
around 40 C, but this 20 represents the glass transition tenperature. An
exotherm c transition observed at approximately 85C was attributed to
recrystallization, discussed below. Mnor transitions observed in the DSC
curve at approxinmately 131 and 139 C were not further characterized. The
maj or endot herm observed at 151.1 Cis simlar to the nelting point
observed for E form 25 A sanple of anorphous material was heated to
approximately 100 C on the hot bench to confirmthe recrystallization
observed during the DSC eval uation. The material was heated to
approximately 100C and then cooled to anbient tenperature. Then the sanple
was anal yzed by XRPD, using nethods described 30 in Exanple 2. The pattern
is shown in Figure 6 and is nost simlar to formE wth W 01/36401

PCT/ US00/ 31705 17 an extra peak observed around 17.8 20.



