07 OCT 2005 WO 03/078408 PCT/ US03/ 07484 CRYSTALLI NE PARECOXI B SCDI UM FI ELD
OF THE | NVENTI ON [0001] The present invention is directed to parecoxib
‘sodium crystal forms, to pharmaceutical conpositions conprisind ’s0Eh?i0h
crystal fornms, and to nmethods of using such conpositions for treatnent of
cycl ooxygenase-2 (COX-2) nedi ated di sorders. BACKGROUND OF THE | NVENTI ON

[ 0002] Nonst evopdassosnti-i nfl ammatory drags (NSAI Ds) are rardeshiomwsmed to
treat inflammtion and pain, for exanple in arthritis and headache. Such
drags are effective but their long-termuse can be limted by ‘

gastrointestinal side effectgyqiQiifungsdrepgpesdpiag abdom nal pain, and
in severe cases by gastric O6r duodenal perforation and/or bl eeding.
Devel opnent of sel ective COX-2 grphphdt Py ndvamgidias revol utioni zed treat ment

of inflammation and pain by conbining the therapeutic effectiveness of
traditional NEMIDs Thetkesent gverdioh is direqiedoto edreerrdt sodiumtcestal fomhs, éaf ety profil e.

0003] I nhi bi i . ) . ' ' . t | t
the primary PRt GR A R FRANIES, by DR Rubit i, 21 1 e8S
ant i - i nf | amatompysitiora fidrityeytmetti of crivdzpgeadse@ $COXe) redieed dsdmdersigh | nhi bi tion of

prostagl andi n synthesis. Conventional NSAIDs such as ketorol ac, dicl ofenac,
naproxen and salts thereof |iBACRGROUDEOF THE INYVEMNTIONti vel y expressed COX-1

ovel ooxygenaskUEn ¢ SRR B rhie Rsal B S 8 pr oduces

pr ost agl andi niafidriadtion il pagC 3 sakipleli0drtios ol headakie. fSuticdrigynre cfeparbat t 0
account for ertain adverse side.effects that have been associated with use
of conventi onBFY REHTFR use Wgﬁg‘ﬂ’fﬁd%tg?s@mﬁéﬁafﬁ@ 9%?‘?? B’f’]i‘liﬁ}%%ﬁ?ep@&)%} wi t hout
substanti al i syabminklipem, 8l ¥Nere daskseFPastii®or dABIdnal paffbralishbin®/oy bledddgl Pyreti c,

anal gesi ¢ and_ot her useful .therapeutic effects ile mnimzing or
el i m nating s]a%‘ﬁl"a@%@g’kﬁ“ﬁé:%‘gé@ﬂ ory&Eyes des r\‘?g{ ?{T‘]i"??ﬁ?%‘f? ry drugs

have t her ef or gamapiies e Rt 1 BRbiRkg 86 RRpeuticR it d@RemE of trifiESAI WSAS are
formulated in a variety of orally deliverable dosage forns. [0004]

Parent eral r oftagisplydppronsdsgpteintesinal safey By subcut aneous, intranuscul ar
and int raven{w@a]! N BEbAONof FEbEE ATREOMS i belie RS bft Hast@R 1 very in
particular situations, for a wde variety of drugs. For exanple, parenteral
admi ni strat i oPrimesfy medpmgn by whielaNFAdDs ¢xet their chappctsristigiaptirfamgstory,

t her apeuti cal | ¥ &b L0k biGeehl 08d:SEIM 'ﬁ%@ b b0 &h drug in a
shorter tine t 13(’r?tlﬁcs ac a?ggvagifégsby 00?%1 a ﬁ‘lﬁ]n{pg{)ratl on.sj;nT |ls is especially
true of Conventional NSAIDs such as ketorolac, diclofenac, naproxen and salis thereof inhibit

both the constitutively expressed COX-1 and the inflammation-associated or inducible
COX-2 isoforms of cyclooxygenase at therapeutic doses. Inhibition of COX-1, which
produces prostaglandins that are necessary for normal cell function, appears to account for
certain adverse side effects that have been associated with use of conventional NSAIDs,
By contrast, selective inhibition of COX-2 without substantial inhibition of COX-1 leads to
anti-inflammatory, antipyretic, analgesic and other useful therapeutic effects while
minitnizing or eliminating such adverse side effects. Selective COX-2 inhibitory drugs
have therefore represented a major advance in the art. These drugs are formulated in a
variety of orally deliverable dosage forms.

[0004) Parenteral routes of administration, including subcutaneous, intramuscular and
intravenous injection, offer numerous benefits over oral delivery in particular situations, for
a wide variety of drugs. For example, parenteral administration of a drug typically results
in attainment of a therapeutically effective blood serum concentration of the drug in a

shorter time than is achievable by oral administration. This is especially true of
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1 0 7 OCT 2005 WO 03/079408 PCT/ US03107484 intravenous injection, whereby
the drug is placed directly in the bloodstream Parenteral admnistration
also results in nore predictable blood serum concentrations of theUaﬂEdJW5
because |l osses in the gastrointestinal tract due to netabolism binding to
food and other causes are elimnated. For simlar reasons, parenteral

admi ni strati onWefe8Wer mi ts dose reduction. Parenteral adorwssibielion is
generally the preferred method of drug delivery in energency situations,
and is also useful in treating subjects who are uncoogeratlve unconsci ous,

or ot herwi se mmuweerm Whereby thegirugis lased shiragtly il blapdisigam [ Rrsentral
Rel'atively fey d&ﬁéhﬁ, b@f@ﬂ:&a&@d@&&ﬁ@lﬁd aanéemrﬁfahmtﬁe Qg m Non-

sel ecti ve NSAJDs su etorol ac ‘tronet hanai ne sal hat are avail able for
par ent er al uséaecaa$ed0%¢8f1e61@|g%€@0m1@b€méuﬁmnetﬁév]éﬂbb@ﬁﬂ&@sf@@d adetheni t h si de

effects typical, hm?agé;&PiFﬁg%n?&%ag&s%&d a«ﬂi&%ﬁt‘? &Ehg ?ekﬁi?std% dave

i ncl uded upper gas%rro act ul'ceration 1'nhg, particularly
in elderly subpdnctis; Plafedmbtﬂnﬁmﬂahoﬁmlgmcraﬁmhepmfmﬁlmtﬂoﬁ of émgidelyetydn 1l uid

retention and exacerb ti.on of,.hypert i bition of .platelet -
function, potBHtE &P aﬁ)‘?’@da@ %?n’ﬁeﬁ}%{rggigﬁg@ﬂecisw CRET G B?eedl ng, for
exanpl e duri ngmm@@fsyorot@tbﬁkbtﬁmﬁeoﬁfnfwaﬁﬂgstoh cﬁ-ﬂmneﬂi:tsﬁcm limted the use of
parenteral for Iatl on n ective NS Q006 eco i b,

di scl osed in (0% PatRé %Iséés 3’9804“63"?‘3@ aé'ﬁﬂaé “%ﬂnlelta‘?l °8~'HE§IBF‘ cl ass
of water - sol ulykgete Nghmuéﬁ askSlodc titnePaliing siitRataid AhYbR I Erent2ri £&OXI b
rapidly converts to the substantially water-insoluble selective COX-2

i nhi bitory dr (& sERptée aslgepics fubhavs Resagsseaiaen wih pide sBststpica! ofsiibawa:  Par ecoxi b

al so converts sEl@ctM@NﬂﬁﬂﬁkX'ﬁeééRﬂ@ effeciGaid ﬁclﬁd%d‘ﬁ?ﬁe??asﬁ%ﬂﬁesm flcdthion
di ssolution in water. hi gh wat er sol ubi | arecoxi b, particularly

of salts of panéblesdins. B‘ﬁfé%laéﬁmt%ﬂsé}ﬂ’iee‘ﬁaf§@4°?dmb§} ﬁ@@ﬁ@ap@tgréﬁﬂweﬂmg tpost
sel ective COX-fRd Bithiintafl YalllrbifhiSn 5#1%433@551&@ Mhtaomlfmét%ﬁle@aﬁ b, has led

to interest in developing parecoxi b for parenteral use. Parecoxi b, having
the structur alpoteﬁmﬂwmteélsmyng Ei@l suiect fa @@bﬁe%ﬂmgma%WIE@mmwm; bitory

activity agai N&n Q&g Ji‘fe&?&‘av% X— %%d%?esd@g bé%r%’?elre? Etﬁ'&%iagong L %onrk%l%ct r 0 n g

i nhibitory activity agal nst I tor COX- 1. 7
OCT 1045 NSAIDs.

[0006] Parecoxib, disclosed in U.S. Patent No. 5,932,598 to Talley et al., is one of a
class of water-soluble prodrugs of selective COX-2 inhibitory drugs. Parecoxib rapidly

converts to the substantially water-insoluble selective COX-2 inhibitory drug valdecoxib
following administration to a subject. Parecoxib also converts to valdecoxib upon
exposure to water, for example upon dissolution in water. The high water solubility of
parecoxib, particularly of salts of parecoxib such as the sodium salt, by comparison with
most selective COX-2 inhibitory drugs such as celecoxib and valdecoxib, has led to
interest in developing parecoxib for parenteral use. Parecoxib, having the structural
formuia (I) below, itself shows weak in vitro inhibitory activity against both COX-1 and
COX-2, while valdecoxib (II) has strong inhibitory activity against COX-2 but is a weak
mhibitor of COX-1.



WO 03/078408 H3C (1) [00071 Parecoxi b sodium has the structural fornula
(I'1r1) below. H3C Na PCT/US03/07484 (111) [00081 Above-cited U. S. Patent No.
5,932,598 discl oses parecoxib sodiumin Exanple 18 thereof. Parecoxib %ﬁ{
be synthesized by a procedure described in Exanples 13 and 14 t héy eBE] th
substitution of the appropriate sul fonam de and anhydride. [00091 There is a
need for a st¥BPEEHYstal | ine form of parecoxi b suitabl e aRCEWSIACHEN €
pharmaceutical ingredient (APl), otherwise referred to herein as "drug
substance", that, can be further processed to prepare a pharnaceuti cal
conposition for thergpeutic use. [0010] Crystalline structure of parecoxib
sodiumis not charact 'weg/}m above-cited IMNQu/'atent No. 5,932, 598,

except for disclosurg of adelting point of 27(§‘-27 . 7' C. However, the
process descri bed therein{?n pFves, a step of ysty&t' I gati on from ethanol, a
step that is shown hereinbelo : : ;
point is not indicative of tINs N d sfate forma tal fornms so far
identified exhibit a simlar nelting=point, in sone casgs 1wl | owi ng phase
transition. [00111 For provision of @& co rcial drug substapce, anhydrous,
nonsol vated crystal forns arg petral Ty preferred Sorvat es and
hydrates, for various reasons uding a tenden such anhydr ous,

nonsol vated forns to exhibit Ay, 3 0 7 _OCT 2005 WO
03/ 078408 PCT/ US03/ 07484 There Yhus exists® particul ar need i #t he art for

an anhydr ous [ogd9s Ob¥alskfh seMRhA thl QRBR forRah @EY¥iBwS0di um especi al |y for
such a crystal forn1havingblom/hygroscopicity. SUMMARY OF THE | NVENTI ON

+

100121 There is now provi parecoxab sodiumin a crystalline formthat is
substantial |l y anhydrous and sub Taldy nonsol vated. Various such
anhydrous and nonsol vated crygtal f %5 have now been identified,
&
CH,
/

‘-\N/
I (1)

10008] Above-cited U.S. Patent No. 5,932,598 discloses parecoxib sodiuvm in Example
18 thereof. Parecoxib can be synthesized by a procedure described in Examples 13 and 14
thereof, with substitution of the appropriate sulfonamide and anhydride.
[0009]  There is a need for a stable crystalline form of parecoxib suitable as an active
pharmaceutical ingredient (API), otherwise referred to herein as “drug substance”, that can
be further processed to prepare a pharmaceutical composttion for therapeutic use.
[0010] Crystalline structure of parecoxib sodium is not characterized in above-cited
U.S. Patent No. 5,932,598, except for disclosure of a melting point of 271.5-272.7°C.
However, the process described therein involves a step of crystallization from ethanol, a
step that is shown hereinbelow to generate an ethanol solvate. The melting point is not
indicative of the solid state form as all crystal forms so far identified exhibit a similar
meltmg point, in sore cases following phase transition.
[0011]  For provision of a commercial drug substance, anhydrous, nonsolvated crystal
forms are generally preferred over solvates and hydrates, for various reasons including a
tendency of such anhydrous, nonsolvated forms to exhibit enhanced physical stability.
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[00131 In a first enbodiment, Form A is provided. This crystal form of
parecoxi b sodiumis anhydrous and nonsol vated and is characterized at_| east
by a powder x-ray diffraction (PXRD) pattern having at | east t wo 0290 81al00k s
selected fromthe group consisting of 5.6, 9.6, 11.0 and 14.5 degrees.
[0014] Al references herein to a 29 value wll be understood to be

approxi mate aW8%/&B#¥Eect to nornal neasurenent error depercii/usysonsst he
apparatus and settings used, for exanple an error off 0.2 degrees 2 0.
100151 In a second enbodi nment, FormB is provided. This crystal form

of par ecoxi b EEtMEFFES ARNYHS tecddp the A8 AU SR gaitvdpus Aenspated sl fam ofed at
least by a P i S0P Srabchl fal ¥R hAMAL WEFrSRb[GHEd from the
group consi S??Ea&%%%% ESg.?),?lg. 4“: aicg).%%, 17.5, 20.%1-andﬁ2§€7 degr ees.

100161 In a third enbodi nent, sthaMAEy bF TREOWVERAIOGhi S crystal form
of parecoxi b is anhydrous and nonsol vated and is characterized at |east by a

PXRD pat t er n [6@¢] ng There isaetproviqed pareonkd sadiymdret eystelipeffpranibethe gr oup

consi sting Ozi;u&taﬁtiallé éngliifhkc))%lg a(.)ug’ su ?aaﬁ%ﬂg%é%sﬁlv@t@&l ¢8icfls squ gr{hg?t%ils 4§0171 There is

al so provided a par ium stance wherein east about 90%
pref erabl y atnohsbeted alysiaitfords Wvenomebepr idéntifieh| vy substantially all, of the

parecoxi b sodj i s,in.one.on. nore anhydru nsol ed crystal forns as
descri bed agg@lg] S&%T‘lﬁr % bﬁgmé“ﬁtbg?rgh’g}eépf%w%d's or%@%ﬁgé%ﬁflé"ﬁ Xg%r medi at e
t hat can be fsodifuaéranhydfous esSedsolfatsd sed Brhdrectdizedhit dadlbyipowddx-ray urryi ng in

an aqueous negdjumt ther with, one or re parenteral |l y acceptable

exci pi ent s, fdbtjp?‘iﬁ\% IWH%&I?‘F%‘??BB?’E ‘;’TE?YP(—{“&F& ?ﬁeﬁiﬁ?&%gﬂ’mi on or slurry
to provide a goREeRssisteIbabl Lo kil B3 @&bless. composi tion suitable for

t herapeutic use. 100181 Further provided is a nethod of treating a COX-2

medi at ed di sdPdt i rillaefeispgsp berein ta 126 Yalerakibos1peiosd iegPesapPHMaedrd ng to t he
subject at h%ﬁ@&@%ﬂoﬁﬂlﬁé@é‘nﬁﬁ@éﬁﬁd&eﬁﬁg@i{ tﬁ@éﬁﬂ@s@ﬁf&%ﬁéﬁﬁef@' US03/ 07484

anount of a pharnaceutical conposition conprising such a parecoxib sodi um
drug subst aresempineh eor pERSE degreesgflar maceut i cal |y accept abl e exci pi ent.

10010) 111 o) el esicadghten, FRAIRd ALy crgl MR FRLER D o0 ur,

di sorder. sodium is anhydrous and nonsolvated and is characterized at least by a PXRD pattern
having at least two 26 values selected from the group consisting of 4.2, 8.3, 12.4, 16.7,
17.5, 20.8 and 24.7 degrees. :
[0016] In a third embodiment, Form E is provided. This crystal form of parecoxib is
aphydrous and nonsolvated and is characterized at least by a PXRD pattern having at least
two 2@ values selected from the group consisting of 8.8, 11.3, 15.6, 22.4, 23.5 and 26.4
degrees.
[0017]  There is also provided a parecoxib sodium drug substance wherein at least
about 90%, preferably at least about 95%, more preferably substantially all, of the
parecoxib sodium is in one or more anhydrous, nonsolvated crystal forms as described
above. Such a drug substance is a storage-stable intermediate that can be further
processed, for example by dissolution or slurrying in an aqueous medium together with
one or more parenteralty acceptable excipients, followed by lyophilization of the resulting
solution or slurry to provide a reconstitutable injectable composition suitable for
therapeutic use.
[0018]  Further provided is a method of treating a COX-2 mediated disorder ina
subject, the method comprising administering to the subject a therapeutically effective



BRI EF DESCRI PTI ON OF THE DRAW NGS [ 00201 Fig. | shows a PXRD pattern

of parecoxi b sodi um Form A according to Exanple 4. [00211 Fig. 2 shm ?
Fourier-transforminfrared (FTIR) spectrum of parecoxib sodium For CT 2085
according to Exanple 5. 10022] Fig. 3 shows a differential scanning
calorinmetry (DSC) thernogram of parecoxib sodium Form A according to

Exanpl e 6. [O0¥98¥V7E408. 4 shows a noisture sorption profil ecatse2bGssd or Form A
according to Exanple 7. [00241 Fig. 5 shows a PXRD pattern of parecoxib
sodi um Form B according to  Exanple 4. [00251 Fig. 6 shows an FTIR spectrum
of parecoxi bameat oA Thatmecetisd compasiign euPrEks fisha ParecPBuREPeEeg 7 shows a

DSC t her mogr giefe RAd 84Q% e SRR MEABRALM)EG t0 Exanple 6. [0027]
or

Fig. 8 shows a noisture sorption profile at 25C Form B according to

Exanpl e 7. [ (0241 Fhigl fughss pronisiedis RxREbogd af vsgrof sush a panceqxddoBlumsitisum For m E
according to_, 0) Ei - 4 of parecoxib
sodi um Form Elbg%%g?d d@%\“éfat‘:%]pe @é}ﬁp c%n?}%f 8%%%@ ali—ljlbé%: Iﬁ%ﬁgﬁgﬁ\éﬂgﬂ DSC

t her nogram of parecoxi b sgdi r-di anple 6. [00311 Fig.
12 shows a noisture sorpt .gg%@gg‘?ﬁ@é’%‘?@gﬁ%gﬁm%é according to Exanple
7. DETAI LED ME3ERI PHip ONho¥s 4 PIERDIYetidd bidr4c0£iB 2diint FdrasA beerlingits cover ed t hat

par ecoxi b s%%i U@e;d sts in an unexpected plurality 5 0 7 OCT 2005 WD
03/ 078408 PCTF '07484 of anhydrous, nonsolvated crystal forns. The

di scovery angpogiiar agikea sheas b Bourief-trihifos® nfefASFHR) betim ofmedtotib whi ch
exhibits advgor}ltm?n egmffgccg%gﬂgg}mtgp s purification, storage and
[0022])  Fig. 3 shows a differential scarming calorimetry (DSC) thermogram of
parecoxib sodium Form A according to Example 6. '
[0023]  Fig. 4 shows a moisture sorption profile at 25°C for Form A according to
Example 7.
[0024]  Fig. 5 shows a PXRD pattern of parecoxib sodium Form B according to
Example 4.
[0025] Fig. 6 shows an FTIR spectrum of parecoxib sodium Form B according to
Example 5.
[0026]  Fig. 7 shows a DSC thermogram of parecoxib sodium Form B according to
Example 6.
[0027] Fig. 8 shows a moisture sorption profile at 25°C for Form B according to
Example 7.
[6028] Fig. 9 shows a PXRD pattern of parecoxib sodium Form E according to
Example 4.
[0029) Fig. 10 shows an FTIR spectrum of parecoxib sodium Form E according to
Example 5. |
[0030]  Fig. 11 shows a DSC thermogram of parecoxib sodium Form E according to
Example 6.
[0031]  Fig. 12 shows a moisture sorption profile at 25°C for Form E according to

Example 7.

DETAILED DESCRIPTION OF THE INVENTION
[0032] It has been discovered that parecoxib sodium exists in an unexpected plurality



formul ati on of parecoxi b sodium constitute a major advance in the art by
enhancing comrercial feasibility of an inportant new therapeutic agent.
[ 0033] Nunerous hydrates and sol vates have al so been observed. Thegg A0 a0t o
be wunstable, gradually releasing water or solvent and converting to other
solid state fornms. It is possible that certain 20 val ues indicated herein
as charact eri ¥0%80%8#8t he PXRD pattern of Fornms A B or Epcpuswdnakso occur
in a hydrate or solvate. However, the novel anhydrous, nonsolvated crystal
forns of the present invention are readi Ic%_/ di stingui shabl e from such
H

hydrat es or SEFRirass. pynselyeted erypal formy. The disseyery eRbrrperization af fhetondi t i ohs

wher ei n hydr a8 foARdesRbY AR edibis AVakaRE Br kR dNdRe RLAASiEn, AoradB b OF
solvent fromthe crystal lattice. Form A [0034] A first of-the novel

anhydrous, nderomlation efpateryaih spdivir eonstitatersingjor sdenirihe agdyteaiapcipgivi ng at
| east two 2 L f. 0 i.sting of 5.6, 9.6, 11.0
and 14.5 deggé%?%%h%%bgﬁggga&#g@cfﬁ eﬁ%@gﬁﬁ%ﬁnﬁ A. Alternatively or in
addi ti on, For{fi38] cahnemus hpdratestand s etksbhyvealsPXRD gbadrvedr Thisavenddgo & B val ues
substantially in.accordance with Table |l jn EX le.5 hereof .. Al ternatively
or i add: 1 Sreet IR e o 3P nd P P B S BB B8 At ot 1
i n accor dances pdstible fhaGcertdin 20013&]indNated hérairiay €layacRFisticrvf 6@ PRIOfEtteln@EM A can
be characterized by an FTIR spectru substantially in accordance with Fig.
2. [0036] Al FEFRRA R oastid 0 ogentiit # B spivatec BRVBET (hRoXel B8 by a DSC
t her nogr am syBgdofadel alyhil fbﬂus%@ﬂﬁ'b%ﬁﬁ&v&ﬁbfﬂm%k&di?dﬂﬁn@@@xﬁls EBmeae preferred
arug

enbodi nent of the invention, a parecoxib sodium _.Substance_ is provided
wherein at | dudiensisatvagby thasaalin peher BERY Patern Berondiinns hendydaes st | |
nore pref er abhy schHRs hANGLbabIL Yrdtich rétfasd 19 RALCLRXhi 3OME uxfykthﬁatﬁée.esent as Form

A. Such a drug substance is useful, in an amount of at [east about 1 g,
preferably atgglgast about 10 g, nore preferably at |east about 100 g, and

nost preferabl(éﬂat | east about 1 kg, for conmercial -scal e storage of
par ecoxi b sodP®H and: frsioffhemond payiteus sensplyatphorga (irae exhilits a & f or mul at ed

par ecoxi b SOgJaHéHl B P 129 WS 2 5 nfed Mk FomlRELBRS UnkicindOFs 8] $6 1§kl on. Form
B [0038] A second of the novel anhydrous, nonsolvated crystal fornms exhibits
a PXRD 6 0 7 a@i C¥S dep®s\a0d G3iegTiBdi(RreRGs Fowm8/ Gta@atively or in addition, Form A

can be characterized by a PXRD pattern having 2 8 values substantially in accordance with

Table 1 in Example 5 hereof. Alternatively or in addition, Form A can be characterized by

a PXRD pattern substantially in accordance with Fig. 1.

[0035]  Alternatively or in addition, Form A can be characterized by an FTIR spectrum

substantially in accordance with Fig. 2.

[0036]  Altematively or in addition, Form A can be characterized by a DSC

thermogram substantially in accordance with Fig, 3.

[0037] In one preferred embodiment of the invention, a parecoxib sodium drug

substance is provided wherein at least about 90%, more preferably at least about 95% and

still more preferably substantially all of the parecoxib sodium is present as Form A. Sucha

drug substance is useful, in an amount of at Jeast about 1 g, preferably at least about 10 g,

more preferably at least about 100 g, and most preferably at least about 1 kg, for

commercial-scale storage of parecoxib sodium and for further processing in manufacture

of a formulated parecoxib sodium drug product suitable for therapeutic administration.

Form B
[0038] A second of the novel anhydrous, nonsolvated crystal forms exhibits a PXRD
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pattern having at |east two 29 values selected fromthe group consisting of
4.2, 8.3, 12.4, 16.7, 17.5, 20.8 and 24.7 degrees, and is described herein
as FormB. Alternatively or in addition, FormB can be char act er i @ éd(y06
PXRD pattern having 20val ues substantially in accordance with Table 2 in
Exanple 5 hereof. Alternatively or in addition, FormB can be characterized
by a PXRD pat?@MﬁmﬁﬂBstantlally in accordance with Fig. 5PCTOS1301s4
Alternatively or in addition, Form B can be characterlzed by an FTIR
spectrum substantially in accordance with Fig . [0040] Alternatively-or

in addition, PRFRHEMER, RS tEhAT wdies pslostsd ﬁﬁ?‘tae B °°t[nﬁ§‘?ﬂ|$t9§f1§rﬁ 3dbdtantial ly
in accor danC%W i15,h0g: an324{799g4éel 4nf sHAQLPE heRiELoRE 8. QLA EBRE mOf the

i nvention, a pafecoxib sodi umd ug substance is provided wheréin at |east
about 90% noedditipy, Ebmy am:ybeapharb@md W@%mbﬁvmxtwlvmumn@taph%@r ably

subst ANt i 3l 1%t hDERY £ EONER, 0L SnBLER ST 88 EO RIS FOLT E

[0042] A thi 6 r OUS, Nonsor orns exhibits a
PXRD patter mhhwtmgdeaPmBmaﬁmsﬁamiangas a&ei-chnctee;clttn‘mg)m the group

consi sting of 1 4, 23.5 d.26.4 degree and is
descri bedgher[g‘%ﬁ?as A’i‘&?‘ﬁﬁ“@g’%’”{ﬂéﬁwﬁ |F\95F9° b "r?m&a?ﬁe?% B‘I’gﬂ?cg‘l?an be

characteri zequmhnﬁaﬁmc@aaﬂcemhh%yg .ng 28 val ues subst antl ally in
accordance with Tab in Exanpl e 5 hereof. Alternati ﬁl h or in addition,
Form E can bd%4%har éé?@ﬁﬂl‘?ywrﬂwdé“w&%%%whéﬁﬁg%ﬂ ¢ in accordance

with Fig. 9. tﬁ&ﬁééhn&hﬂsﬁﬁmpwa%waﬁeew&ﬁgdﬂl on, FormE can be
characterized %ban FTI R spectrum substanti al I%/ in accordance with Fig. 10.

100441 Al t er i8#41Ye| ;In@trothehpra&w@m‘??dmﬁa?qﬁt@@&ﬁ 198 pHEORRSRIR FZby a DSC
t her mogr am sufystApd i aéok-aaea BhiEk gtrleiéﬂfbsutvyownis}gmf&m Lﬁ%ﬁ&mﬁt@sy%aanot her

preferred enbodi nent of the i1nvention, par ecoxi b sodi um dru substance is
provi ded whersgl nloﬁtpﬁferaﬁfsmaﬂgd%ﬁhﬂﬂﬁécﬁﬂwoémﬁ pregemt 4sdase Pabout 95% and
still nmore preferably substantially all of the parecoxib sodiumis present

as Form E. PrispaEation of parecoxib sodi um [00461 Parecoxib sodiumuseful in
preparati on gbmpy oo {38 o PRD Ve LBy arARRRL AR Lrys ] ihAbnib® IBxis any of the
parecoxi b sodi um drug substances descri bed above can be prepared by any
sui tabl e progetgn hanmg a ittt Gwp £ Guabees eddecied dwm thegrogmeonpisting o€ 8.801G 1, pF-6cess,
synt hesi s of pgre i ' L)J.) 4l . 1] em . starting
W OAL SR c%"‘r %).éa% 2}0%95% 645‘{‘% absBh ¥&8in bl ¥EmE Bl GRS

addltlon, Form E can be characterized by a PXRD pattern having 26 values substantially in

accordance with Table 3 in Example 5 hereof. Alternatively or in addition, Form E can be
characterized by a PXRD pattern substantially in accordance with Fig. 9.

[0043]  Alternatively or in addition, Form E can be characterized by an FTIR spectrum
substantially in accordance with Fig, 10,

[0044]  Altemnatively or in addition, Form E can be characterized by a DSC
thermogram substantially in accordance with Fig. 11.

[0045]  In yet another preferred embodiment of the invention, a parecoxib sodiura drug
substance is provided wherein at least about 90%, more preferably at least about 95% and

still more preferably substantially all of the parecoxib sodium is present as Form E.

Preparation of parecoxib sodium
[0046]  Parecoxib sodium useful in preparation of any of the anhydrous, nonsolvated

crystal forms or any of the parecoxib sodinm drug substances described above can be
prepared by any suitable process, including processes known per se. In one such process,

synthesis of parecoxib sodium (I1I) involves five chemnical steps starting with commercialty
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WO 03/078408 avail able raw materials and is shown below in Schene 1. Schene
I Ag. NH2OH, AcCOH, EtOH, H2O, 70C (Step 1) 1. n hexyllxthlum xn hepT §0&3005
THF, X10C 2. EtOAC, < -15 to +20C (Step 2) (Step 3) Propionic anhydride ---
j OCH3 Cat. H2SO4, 0 sz% C 50 to 80C \,NH ON. (Step 4) H3CH2C

PCTI US03/ 07484 Mn (VII1) CH3 8 0 7 OCT 2005 WO 03/078408 H3CH2C CH3 NaOH,
EtOH, 45 to WO@/X40B| ) (Step 5) H3CH2C PCTI CS03107484 NapCT/US03/07484

g

O
O Ag. NH,OH, AcOH, Xy, ~OH
O EtOH, H,0, 70°C N
Iv) (Step ) V)

available raw materials and is shown below in Scheme 1.

Scheme 1

1. n-hexyllithium in heptanes,
X OH THEF, <10°C oH
N 2. BtOAc, < -15 to +20°C HaC
—
(V) (Step 2) (VD
O "N\
(@]
> ®
. 8]
on 2 CISO3H, <2510 60°C \ CHy
HaC 3. Toluene, NH,OH, 35°C |, \ >\
o 2 0
(VD) (Step 3)

N
AN
O
\ > 3
O Propionic
o) anhydride, Oxy
\\S CHy cat, H2804, O /S:::O
HNT N\ 50to 80°C NH
2 (o} —_—

(VID) (Step4)  HyCH.C (Vi)



(') CH3 100471 In the first step, a reaction vessel is charged with 210 kg
deoxybenzoin (1V), 711 liters of ethanol, and 77 liters of 80% aqpgd{§ 1M
acetic acid. Alternatively, glacial acetic acid (63 liters) and water (16.5
liters) can be used. The mixture is heated to 70C, and 71 liters of 50%
aqueous hydroxyl am ne and 55 liters of water are added. The mixture is

mai nt ai ned at%W g@ﬁ”’?ﬂ? at least 1 hour. An in-process checRCiresopersor med to
ensure that the anmount of unreacted deoxybenzoin (1V) is not nore than
0.5% 100481 The_m xture |s cool ed and mai ntai ned_at 45C Wm |l e water (266
liters) is addegd N crygtablize the product. The xturgzr cam be seeded if
crystallizatio inijtiate. The tenpera ¢ xture is

mai nt ai ned at 42 S 1 hour and then ws is slowy
added to conplete precipjtati &t of product. The mxture i/s coo%ﬂ to 20C
and held at 20C for ast 1 hour. [00491 The produg s | sol at ed, washed
wth a mxture of et and water (at least 420 |i having a 1:2 ratio
of ethanol to water) g fhen with water (at | east 168 /ers). The product
is dried at up to 55C ghider vacuum until residual watgr is not nore than
0.5% to give 1,2-@xpHenyl et hanone, oxime (V) in a @ypjcal yield of 223 kg
(106% by wei ghtg). [Q050) In the NeQHnEOstep, a oeactvﬁovessel i s charged
with 1, 2-di pheny%walﬁone oxi me4§¥)50{®3 kg) and}eﬁ‘f ahydrofuran (THF, 620
Ilters) The sol ufi on was cool ed,and—n-neRyl it hi um (igal ) is added

whi | e mai nt aithPh t he t erfY@at ur e(S4&P Br bel oW dHEC A i ni rﬂlgm amount of
heptanes is used to rinse the transfer lines, and the rinse is added to the
reaction mxt 1 t Iete t he
reaction m xtgt?‘gl [ s%%#ﬁt%%géégﬂ%dﬁlg%%ga%%g i% Hﬁ%‘?’/ 3/ 07484
-15C or bel oWl tters of ethgriol, ankT Hliters D&Y% aqup@myetwgcﬂddématw& Elﬁéab%qef@m m xt ure

: hed b . ) ; ) "
(374 11t ers) "M PBhoh buke (8 55t ol Bl PR IR Rl . iy 1 vt !
reaction vesdigis asfrﬁﬁ%tauqmé bydrdxylamine ande5y liters efiwatert dre a@bﬁyﬂemﬁp (118
liters). [Oo%alm 8 of AFEES: Ahefor TRBR" A proBRE cAelf is Yol 8 1 PNAREmas WAShed

with a solution
the amount of unreacted deoxybenzoin (IV) is not more than 0.5%.

10048] The mixture is cooled and maintained at 45°C while water (266 liters) is added

to crystallize the product. The mixture can be seeded if crystallization does not imtiate.
The temperature of the mixture is maintained at 45°C for at least 1 hour and then water
(816 liters) is slowly added to complete precipitation of product. The mixture is cooled to
20°C and held at 20°C for at least 1 hour.

[0049] The product is isolated, washed with a mixture of ethanol and water (at least
420 liters having a 1:2 ratio of ethanol to water) and then with water (at least 168 liters).
The product is dried at up to 55°C under vacuum, until residual watér is not more than
0.5%, to give 1,2-diphenylethanone, oxime (V) in a typical vield of 223 kg (106% by
weight).

[0050] In the second step, a reaction vessel is charged with 1,2-diphenylethanone,
oxime (V) (93 kg) and tetrahydrofuran (THF, 620 liters). The solution was cooled, and
n-hexyllithium (248 kg) is added while mantaining the temperature at or below 10°C. A
minimum amount of heptanes is used to rinse the transfer lines, and the rinse is added to
the reaction mixture.

{0051]  After addition of n-hexyllithium is complete, the reaction mixture is cooled to



sodi um bi carbonate (28.4 kg) in water (474 liters). The organic phase is
diluted with toluene (355 liters), and the nmixture is distilled atd7 0CT 2005
‘at nospheric pressure until approximately two-thirds of the nass is renoved.
The hot solution is diluted with heptanes (1,300 liters), cooled to 5C and
held at 5C for at least 1 hour. The precipitated product is isolated and
washed with aVAP&0% of heptanes and tol uene (at |east 1BQIWS08/8%& havi ng a
1:1 ratio of heptanes to toluene). [0053] The product is dried under vacuum
at up to 50C until the loss on dry 2 ﬁiS 4@(1 not nore, than 0.5% to give
4, 5-di hydr o- STie{IP eswmd.eﬁﬁbmateé 1 %E%?i%ﬂ pd- Thgrrachion mixpapys gugnckrde| d of 72
kg (77% by bihg nk@péﬂdnohafsdaﬁm;mohée gltlfkg) invak@ 2eILRRs) wRAS Bhinfadinghar ged
wi th 4, 5-di hydro- 5 met hyl -3, 4- dip i soxazol ol (VI) (152 gﬁé and
trifluoroac etﬁh@tea@Pfdﬁl{eTﬁtAf bei%lﬁ"ﬁit éf“r‘lg;eactrpnéessw tgnafer Eneg grs Fiatgd

chl or osul f oni g, is added while maintaining the tenperature of
the reaction %F@%%r34%9$ 5C. [0055] After the addition is conplete, the
m xture is sl|i@0f3] hélaiewexts@reae@rfaﬂtlamﬁhdmamc PO i prshed witkasdlutibnlebur . The
reaction nlxture |s Qol.e uenc ; e of wat er
(456 liters) - ﬂmeg%ng? é?%) tha le nalﬁ?é?degggﬂ%ﬁ%gﬁc during
this additi ontoluﬁibe(%_‘e]aak) and thembalre addtilladanstsphbiicy@sssae entil ppygedmetkelyh a

m xture of water 5 liters) an olLueng (61 .Liter The .S are

separ at ed, antdvofth’gdlsdg&ﬁﬁ‘?aés B geé?sﬁﬁé%ﬁfgg‘t‘gw utﬁ\‘g?@ heptrses (Ill ?%@,hgﬁs [ 0056]
The organi ¢ piagetd $Clah@bdieat IAC ot mmmoumampﬂwm%mdm@ﬂx%aﬂd ters),
and the m xture isvgfated to. 35C and h ﬁ at. |l east 30 nutes. An
i n-process cK HEFFEE ?@aptfndaséﬁjstﬂ et(ﬁ%ﬁ’asb Odlfer? 39166%0 ?fmase is not
less than 9. jdfaetlo ton@peopyl al cohol (729 liters) is added and the m xture
is held at 35C for at least 1 hour. The mxture is cooled to 20 C and held

at 20C for ati0Pelst Hhemmenct isfried undes vpoypm gt WRto 0% et the doss adniped and washed
wi th isopropy L@%@s‘ﬂ&@fnof&gﬁl d.3% 86 Sive 3RCHiHVBR0S -mbthiIB Nah Ryl Rkodgasit 101

liters). [005 he crude product is dissolved in hot - met hanol (709 liters).
The sol ution ) i typical Gel&ef72 B 7% by weielf #8408 PCTI US03/ 07484 filtered to

remove par i cighal e 1k il 4P tbidh adlid d Rl WL BARGk(BRBNILE ) and

water (274 liters). e mxture is heated to 70C to di ssolve thé solid and
then slowy C@megﬂ-‘.it-lspxazolol (VI) (152 kg) and trifluoroacetic acid (TFA, 116 liters). The

mixture is cooled and chlorosulfonic acid (705 kg) is added while maintaining the

temperature of the reaction mixture below 25°C.

[0055]  After the addition is complete, the mixture is slowly heated to 60°C and held at
60°C for at least 1 hour, The reaction mixture is cooled and quenched by adding it to a
mixture of water (456 liters) and toluene (570 liters) that is maintained below 25°C during
this addition. The reaction vessel and transfer lines are rinsed with a mixture of water (152
liters) and toluene (61 liters). The layers are separated, and the organic phase is washed
with water (220 liters).

[0056]  The organic phase is treated with aqueous ammonium hydroxide (190 liters),
and the mixture is heated to 35°C and held at 35°C for at least 30 minutes. An in-process
check is performaed to ensure that pH of the aqueous phase is not less than 9.

[0057]  Isopropyl alcohol (729 liters) is added, and the mixture is held at 35°C for at
least 1 hour. The mixture is cooled to 20 °C and held at 20°C for at least 1 hour. The
precipitated product is isolated and washed with isopropy! alcohol (304 liters) and then
with water (at least 101 liters).

[0058]  The crude product is dissolved in hot methanol {709 Liters). The solution is
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initiate crystallization of the product. The m xture can be seeded if
crystallization does not initiate by the tinme 45C is reached. Once
crystallization occurs, the mxture is stirred at 50C for at | eastD A ORD&H5
and then slowy cooled to 5-10C and held at that tenperature for at |least 1
hour. The product is isolated and washed wth a m xture of nethanol and
water (at | eXQ"8B48iters having a 3:1 ratio of nethanol PCOUSED®) .

Al ternatively, the product can be purified by recrystallization froma

m xture of ethanol (1,300 lifers nd.water. (68 liters ysi.ng.the same-
procedure de tF‘iegé"d"gﬁ‘BWc 5% @H@%’?‘gaéﬁ‘g" @%W%lé%ﬁnlﬁﬁ) “’8‘%8’6{?& at

t enper at ur es (P4 1it&s)l QAEmixdirt ks Hekted torarietdisddivd e batidahd et sewl Sodd hCD or gas
chromat ography .is not_nmpre than 0.5%. to give 4-6{65-_ met hyl . -3

phenyl - 4- i sox&isas gryaiEasariin arofrsii de mixpme Fag b sge 9&%%’@80969&103 kg

(62% by wei ghfidiate 1PRORRe hrClifRadnod M bilke ShyoiRlizRioh 626 B my@SS &lstitréd #har ged
wth 4-(5-nmet hyl - 3- phenyl - 4- i soxazol yl Y)benzenesul fonam de (VI1) (21 kg) and

propi oni ¢ antyte foret andythen slavdy ¢dofadriey 54 0¥ rad ipld gt that teanerasge fa 50C, and
sul furic aci [ o r ' LTl X1 ' 80C and

a0 Tor ar! kit e e BUARA s e ﬁﬁ@%@?ﬁ%%ﬁffﬁﬁ%g@?e R 5 50C 10
initiate crydttdédsi Yditdrorving at3hlerape offorthanol tFweteni Xitgmatively, thepwdudt c&0 C for at

| east 30 m nytes.af.ter crystalli.zati IS pithated.. 1. X1 n be
seeded if cry%g’tp‘éﬁ’%d;ogfel ﬁt)‘/@%%ghr%%’%nﬁﬁufeaotfe aollgoﬁghteﬁgndm%?ﬁggeﬁtle%?sl oW y
cool ed to OC wingtheeimk mbeed@eideoserited abes@st 1 hour to conpl ete the
crystallizati [0Q0621 The.product was isqlate washed wi t t hyl
tert-butyl et[ﬁ@?] (88%?1’50 ‘ﬁ°§)‘s,‘{"§ﬁa“&%5%9i‘%?ﬁq§)“w*ﬁ%‘as ks ‘013&%&‘1“{51*5? until an

i N-process chewkntiofthsidad agdventiady LODDod gas codmategrephly Batot mbigthdn®.594,te
n-[[4-(5-methyl 3-phenyl-4-isoxazol henyl.] sul f propanpanide (VII1) as
a wet cake t A 4|'(§“’E':%P’?I'%'88“‘&??‘58’5*91%%“?3%@% goﬁi %6 tﬁ%ﬁ% °'fe ]L9§t her
purification @remk ¥y Reight).[ 00631 In the fifth step, the wet cake obtained in
the fourth ste$) i s dissalved in absolute ethanol (12,6 kgl kg, of S_VIII) on a

dry wei ght bd8968) odn the fourth steps aygactipy yeseedsickaraad; yithe-@eoqthyls Shevls
parti cul at es.jsdx@R8MAlenLens@ithdn@de @f1) D0igy R PreHiaNd SBydrP pea%). Meeel y 5% by

weight) in absolute ethanol is prepared in a separate reaction vessel, and
the nol ari ty T&Witing gspespion jsgraped to J81Ce prd HHricisyid(? k pab) i added. Flereagionul at ed

amount of t heysaedisHRRMEIPIEenERIdl AkabSoasdided, through an in-line filter
to the solution of (VIIl) in ethanol, and the mxture is maintained 11 0 7
OCT 2005 WO depdly g4 (e mixture is slowly cooled to 50°C to initiate crystallization of the product.

The mixture is held at 50 °C for at least 30 minutes after crystallization is initiated. The
mixture can be seeded if crystallization does not initiate at 50 °C. The mixture is slowly
cooled to 0°C and held at 0°C for at least 1 hour to complete the crystallization.

[0062]  The product was isolated, washed with methyl tert-butyl ether (80 liters), and
partially dried on the filter until an in-process check indicates that L.OD is not more than
5%, to give n-[[4-(5-methyl-3-phenyl-4-isoxazolyl])phenyl]sulfonyljpropanamide (VIIT) as
a wet cake that is carried directly into the fifth step without further purification or drying.
[0063]  Inthe fifth step, the wet cake obtained in the fourth step is dissolved in
absolute ethanol (12.6 kg/kg of (VIII) on a dry weight basis) at 45°C, and the mixture is
filtered to remove particulates.

[0064] A solution of sodium hydroxide (approximately 5% by weight) in absolute
ethanol is prepared in a separate reaction vessel, and the molarity of the solution is
determined by titration. The calculated amount of the sodium hydroxide solution is added
through an m-line filter to the soiution of (VIII) in ethanol, and the mixture is maintained

11



PCT/ US03/ 07484 at 45C and seeded to initiate crystallization. [0065] After
seeding, the mxture is warned to 50C, held for at |east 30 m nutgsg,qcamngd
then cooled to OC to conplete the crystallization. The mixture is stlrred at
OC for at least 30 mnutes, and the product is isolated and washed with

col d absol ute_et hanol (at Ieast 88 kg). [00661 Finally, the product is
dried under vRPHHMB#E up to 135 C to give parecoxib sodi PERYIBI NI n a
typical yield of 17.2 kg (82% by weight). [0067] It will be understood that

t he above proc scri.ptionis .ovi ded for illustrative purposes.
Vari ati ons oftt %ﬁéa’?fg f’f{?dg‘?%‘é‘?ﬁ“{) #98i ng in process conditions and in

scale, wll heoespadisiyr BB, iﬁénﬁﬂ@re@iw&&b&{o J0PC,theid feiat lewdt bh @ktfuted @par t i ng
fromthe present’ invention. Preparation of parecoxib sodium Forms A, B and

E [0068] Sur prmspeigh 9 0°G to gerpletrdbporystallizgtian dde prgre dutiredsttfefriat t h step of
the above Q%&glolﬁﬁﬂlt&rﬁﬁ‘%ﬁépmﬁc{Eﬂ%b&ﬁ%ﬁlﬁ@%héd%ﬁf%ﬁ%s&&@%&ﬁo@fh% produce a

variety of an rous sol vated and hydrated crystal forms. Typrcally, at
| east a portﬂ@ﬁt&ﬁﬂig} he parecoxi b sodium produced is in the formof an

G frorent st SV orb PR, s BiotlSPRURHIC SR OO 17} T enlGpl Bt ool par
?r e di ][ect |y socﬁﬁraﬂﬁdh:tadypig@&in]@oéﬂﬁkg @iwybyfw{feﬁgm%] Regar dl ess of f the crystal
orm of parec obt ift wev if tenperature
is incr eased?{’%’gb gttw%% d%ﬁpooﬂéhagﬁhef‘%wgﬁﬁc??& tﬁﬁlspf%‘@‘%dﬁ%fr ecoxi b sodi um
converts to Hktatike px@pose@oﬂfmgonstohmepwxe@mesb ischddiingrin pr@tes behdRisns Andr m A.

[ 00701 Accordl n cess  .far.p a i of. Form_ A parecoxib
sodiumis ?@’e"ﬁfn g‘f:‘i? y| ’Fl et B'ftﬂéhfg%\ %’r? %pﬁ?sg%?tﬁed’%ﬁrﬁf

par ecoxi b sodﬁvumoat her than Form A to a tenperature from about. 210C to the
mel ting point of parecoxib sodium for a period sufficient to convert the

par ecoxi b so@irdparatien JFREmtddib PBERIMTRahd ACB bddeE r esul ti ng Form A parecoxib
sodiumto anbiqqﬁgt te eratur a%%q 0711 It Hﬁs furth been iscovered that a

m xture of FAPYBh an B?’P&% WQ’?@"B‘Fd 4“@8%@? &ap eHire 2 Vhe convert ed

t o substant i akdcibdalpredsOdli t/hhmgem oﬁd’it%n@'F?@HﬁU’eQ vatiety 8fdahyiduspr essure for
about 3 hours at about 150C. [0072] Accordin a second process for

prepar ati on &PVEEt 30 Avgated estrlioras d il vrisaly a112a3t i portion of the parccoxib sodium

produced is in the form of an ethanol solvate. Ethanol solvates of parecoxib sodium can
be produced having different stoichiometries, i.e., higher and lower ethanol solvates, that
are directly related to drying efficiency.

[0069]  Regardless of the crystal form of parecoxib sodium obtaned in the fifth step,
however, if temperature is increased to about 210°C during or following drying, the
parecoxib sodium converts to Form A. On cooling, the parecoxib sodium remains as
Form A

[0070]  Accordingly, a first process for preparation of Form A parecoxib sodium is
provided, comprising a step of heating a crystal form of parecoxib sodium other than Form
A to a temperature from about 210°C to the melting point of parecoxib sodium, for a
period sufficient to convert the parecoxib sodium to Form A, and cooling the resulting
Form A parecoxib sodium to ambient temperature.

[0071] It has further been discovered that a mixture of Form A and ethanol solvate of
parecoxib sodinm can be converted to substantially pure Form A by heating the mixture at
ambient pressure for about 3 hours at about 150°C.,

[0072]  Accordingly, a second process for preparation of Form A parecoxib sodium is
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07 OCT 2005 WO 03/078408 PCT/ US03/ 07484 provi ded, conprising a step of
heating an et hanol sol vate of parecoxib sodiumin presence of For ﬁ;
"parecoxib sodiumto a tenperature from about 150C to the nelting ﬁg’: T B
parecoxi b sodium for a period sufficient to convert the ethanol solvate to
Form A, and cooling the resulting Form A parecoxi b sodiumto amnbi ent

t enperature. YOO7E3408t has still further been di scovered RUTASOMT4RNOr phous
form of parecoxib sodium which can be prepared by dissolution of any solid
state form of parecoxib sodium _ in water followed by |yophilization, is
converted t o FEodedcommarmheenef hesing Boetbanpbsmbyaterd Pabesd sedipe i regb¥ence of
moisture. | OQebmd& G AN b Mk SRk OR G Sodu@1 SPE SPAE il pihe JrOT M A

parecoxi b sodiumis® provi conprising a step eat | ng anor phous or

| yophi | i zed prarcemdixsadiugy &ir apetiqd suffigionttte nerivert thetsthane golwdte tediosady, end 0 a
tenperature fraom about .12 ] ] i.n ecoxi b sodium for a
period suffi c‘ﬁoghrﬂg%%)eore%ughn g?@&?éﬁgonxﬁnrfég gﬁgo%r%{”]eé}é%iﬁﬁer#%éd parecoxi b sodi um
to Form A, andoaspol iltigss stibfurtks bbdni disgoversd thafapaneploos brsadpateookidb  anbi ent

t enper at ur e. 0751 A process for preparation arecoxi b _sodi um dr ug
subst ance hav#’ aY ?%%E‘ge PrﬁB%fffbygg%ﬁ%boﬁﬁfﬁnycSSﬁ%?t%gg‘gmtoggarg‘foéﬁ’sm@‘f’m( a)
crystal i zi ngn pakeeuXwl 5oeiphildicn B @nveted 8 Brinl X Whe leakd &bofta26PC, et hanol )

to produce a crystalline form ofparecoxib sodium and (b) heating the
resul ting cry@ekaut 1 HEC ipabernexeneeHeum at a tenperature of about 110C to

about 230C t qo@ispduce.ctiifigyestht@koRAE RE BrebRaRAdl HEIL YeteSdabsbainme [ 0076] At
relative humdity (RH) |evels higher than about 60% RH, Form A converts

over time to Pao‘ﬁi}éf@p@a%s yEenofibeHs pepmhovserpPBliEet pHoOr b E a hydrate
occurs, for  exaDliepschQldrmiishide S5RARIE R FofAbMtA25C 18 ARk YoM bd Or about
3 to about 7 days. It has been found that when such a hydrate is dried at
anmbi ent t enpareeeriesodiug:, fos e aafitdsufipientde ponvert Sipamorhowst & ixopliizeddesi ccant such
as P26, the LG jTe] Mg INeleT- RN cTa) V&l F0 L0 Sidbindist ead becones
Form B. [007 d():co?b%ill ngloi,8 a b%@cgssE%%S prt{erl arrﬁggn of Form B parecoxib
sodiumis prampicdetdmpaamsr i sing a step of drying a hydrated crystalline form

of parecoxib fum,Q I r j ving
rise to Form [i@ﬁ! o] ﬁtf %@%%Sé%ﬁglr%ﬁ%@%%%a? §%%‘%f‘%%§§§‘?%% Sﬁwgsgi%%gﬁlﬁg{par ecoxi b
sodi um can bebprt@p@rRetmldyconpaises iteateps afi (A)grrastalizing pastoxialodiatdronof  par ecoxi b
sodi um from hc%ps%ﬁ%%g ts&vé%{ e(.jgl.J,Ce(t:lmE(ﬁf t@prEod%trzél Y rt:r?sltzﬁliue form of parecoxib sodium, and

(b) heating the resulting crystalline parecoxib sodium at a temperature of about 110°C to

about 230°C to produce the desired parecoxib sodium drug substance.

[0076] At relative humidity (RH) levels higher than about 60% RH, Form A converts
over time to a hydrated crystalline form. Complete conversion to a hydrate occurs, for
example, following exposure of Form A to about 75% RH for about 3 to about 7 days. It
has been found that when such a hydrate is dried at ambient temperature, for example by
drying over an efficient desiccant such as P;Os, the solid state form does not revert to
Form A but instead becomes Form B.

[0077] Accordingly, a process for preparation of Form B parecoxib sodium is
provided, comprising a step of drying a hydrated crystalline form of parecoxib sodium over
a desiccant at a temperature below that giving rise to Form A, to produce Form B
parecoxib sodium.,

[0078] Form E parecoxib sodium can be prepared by recrystallizing an ethanol solvate
of parecoxib sodium from heptane to produce Form E crystals.

13



13 0 7 OCT 2005 WD 03/078408 PCT/ US03/ 07484 Properties of parecoxib sodi um
Forms A. B and E [0079] Mbisture sorption isotherns for Forns A, B and E at
anbi ent tenperature are shown in Figs. 4, 8 and 12 respectively. F@ni®¥ 7005
sorbs less than 1 % noi sture bel ow about 60% RH but above about 60% RH has
greater tendency to sorb water and even to deliquesce. Forns B and E are

| ess hygroscoﬁpcf' ABYR Form A, showi ng little tendency to pemudssmmser even at
up to about 80% RH. [0080] The | ower hygroscopicity of Forms B and E by
conparison wth For | by reference to relative

t her nodynani eXB3¥HE e forms. As shown in the

ener gy/t ermeEmtmr e ﬂ!oﬁﬁlﬁ-éﬂd&;ﬁfon lr‘goa;emﬂer Fofhd A /B bifd 1 htGiR®eni fAmSRLLQYMrd han
Fornms B and which are simlar to each other. It is beli eved, w t hout

bei ng bound BpvniHEss ¢, 8 weAL repciEeln %aﬁ@@oawéess@i@@%@%ééﬁwab%n Form A
because t hey off RIAGE \EE0% REMAY erebtefendeRRNE sdrB SaltPshinAM wal |y stabl e,
st at es. [0081?}% e rgcfogte%t\g/be ease V\Atﬁre f eneﬁ% VA cgn be prepared from

ot her solid gtligpasce. fRomB@mc%)%ﬁled@S(h)lsmmﬁh@reﬁona r’e@hmmg:ht@ﬁ temdendydo f or
exanple by a h d cess, is unexpected and confers a nmjor
commerci al ad vgn% & g?%o 9%&510 prepared, Form A exhibits a high
degree of st §ioBo]i tdewenhy@hsc&pmm;sqﬁ"&’otmqﬁdeiE;scoanpbmmafmmFovarcmhydrat es

and sol vates, for an vat e resy |t fromthe

process suggREPEERe {9%”2?{%8110& ?reeif '%ermlf‘lgjfn@‘ﬁ‘l sﬁgﬁ 5‘%&@ gsta tﬁx‘?nsnfence of

vari ous hydmﬁmnazmﬂe sﬁﬁrgyabmﬁeraﬁ:ediaéfa&rcﬁ“rm $1 Gbﬁﬂmmglter El&nérgﬁ‘dﬁnt o product
ich_is cone t he

vari ation, ese ve n

hygr oscopi CY\?W? T?ggr ha’?é o &7 ot l?g{)rﬂfslj—f ﬂe%‘g éﬁmﬁ {’ Yn this
regard over E@é@tﬁatﬁe&méBhﬁﬁmﬁrewg@wﬁw@ﬁ@ﬁimmemsmeﬁeﬁe% [00821 As
previously noted, the new crystalline forns of parecoxib sodi um provided by

t he present ?Wé%%ﬁear”@rﬁ%@&dwayﬁ‘ Pl paesor use as a drug substance or

APl that canigof St Phdiatileade Wil ch TRk AR B¢ HRpRdE SRS 8G& BB Qe Prepare a
phar maceut i cal conposition, These fornms can, 1f desired, be incorporated as
such, toget h&rmupiniresedd dimt @ commprraksetleiferermppla brahretng w0 e3diPpi ents, in a

solid state hRESN ;@A R Gl RBfeR atﬁi?clr%m%rmapa%ﬂ%ig% 16 PomPA 8bnRdm ni stration
or a gel or patch for topical adm nistration. necessary particle size of

t hese cryst abtepaed, Fommd. calabitsiydighalggrexef s@bﬂltyanééﬂéu T¥BRCEPIAMHESGMa Yy i | | i ng

over hydrates and solvates, for example the ethanol solvate believed to result from the

process suggested by above-cited U.S. Patent No. 5,932,598, Existence of various
hydrates and solvates at different stoichiometries leads to product variation; which is
overcome by the present invention. Where lower hygroscopicity is desired, Form B and

Form E have an advantage in this regard over Form A.

Utility of parecoxib sodium Forms A, B and E

[0082]  As previously noted, the new crystalline forms of parecoxib sodium provided
by the present invention are especially suitable for use as a drug substance or API that can
be stored until ready for downstream processing to prepare a pharmaceutical composition.
These forms can, if desired, be incorporated as such, together with one or more
pharmaceutically acceptable excipients, in a solid state formulation such as a tablet or
capsule for oral administration or a gel or patch for topical administration. If necessary
particle size of these crystalline forms can be reduced or rendered more uniform by milling
or grinding or other physical means, prior to formulation preparation.

[0083]  Alternatively, the new crystalline forms can be converted to a non-crystalline
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or grinding" or other physical nmeans, prior to formul ation preparation.
[00831 Alternatively, the new crystalline forns can be converted t@ %&
non-crystalline 14 07 OCT 2005 WO 03/ 078408 PCT/ US03/ 07484 form f ? Mm@ e
a solution or an anorphous form in preparation of a pharnmaceuti cal
conposition. For exanple, the new crystalline forns can be regarded as

st abl e procesYOBPB®8nedi ates. 100841 In one enbodi nent oPCTH@3pHESEnt
invention there is provided a process for preparing a pharmaceuti cal
conposition useful in treatment of a COX-2 nedi ated di sorder, the process
conpri si ng a BreponiRampls § selytiorPr iahamerPhays EUsD FeeprEteeigRbEEsseicas odi um
drug substanc y=yl £aS 9 L I is in one
or nore of Fgﬁ%&%ﬁ&i Eog%)glig@ ?188%{? Sftgg\ﬁfﬁ%k%ﬁg ag(zit)ér?)egjb %ﬁ%? O%:Eg%ti cally
accept abl e exwmiepnedintes. to form a solution. 100851 Such a solution can be a
ready-to-use jniLectable ¢ asitiaon. A ternativy h_a lution can be
subjected to lada?ﬁr t ﬁlglron% e%oﬁenf ?/opﬁﬁrfﬁeétﬁﬁe%honttgé%irsgﬁ edgprsog%ls ?ftr

particul at e ppapaiage phitadeutivahqpapbditicarusefaripiréatiey o faOONFDmSligal doadet,b

sodi um Such ‘3‘6 congosi tion can g‘%r&%gnsti tuted by additi OEJ ogi a '
parent eral |y HEOBSEAEEPTSHE SR CHFISHRTE © WGP HTEHYF APEETANBYYE) ut i on
of par ecoxi b SMFHﬁBstaﬂ_dE&rkkﬁfnfﬁtTe‘é@abﬂuit oMY ofthe pREdoBGBoLiAmMEs in 0B @Hload oft 0 be
| yophilized wiill be_understood to enbrace_ a sl urrqﬁﬁas wel |l as, a true

sol ution. 10D98% AaBaBd B hegeths vithat pasbanspharaptigte e Atceptilie $%6iPsitetoer r ed t hat
at | east abougks9Q%ntidore preferably at | east about 95% of the drug

substance to be dissolved in the aqueous nediumprior to formation of the
phar maceut i cal0088moSuch i gelution opbay madyrtomey Riesalle conmesitiere, Allgpstivebr ef er abl vy,

such a drug sybt aifnlcs SeGEAR A hihePRAPE 1R SZATBE ) Rovilitl g B or Form E
Ther apeutic rretﬁ_od oﬁmtj’se [ 0871 2\ rug s%}ﬁ)st%ﬁce %1? thpgl_“iqnv_enti on, upon
conver si on t opaticulatepiemucatticd nomppsiion phmepriving emeipbeys perseqzdsodivon Seeh & ndi cat ed
above, is use L: . pr ti i aiRe.of

di sorders ned{:apé)%fg%%/&@%%%{;ﬁsfﬁgaﬁgﬁ‘ﬁ&g{ 8#9%5&@1;@@%3%&%% sofgll ers

char act er i zedtddfyro af ihjactahid sobrtion pSparecamipl$odinnf €Rhe termSeditiond agxpplicditons ar e
especi al |y usef ul. anti.-inflanmat o ents, such _as {n . treatnent of
arehrici s w ererne S BRIt PP a3 NEP oSPl BaE MR, Darnt
si de effects, [(88¢leci Atdopdingtte theyyStre rinbadithant, aderprefesred thatht leadt Abont BOPOSI ti ons

of conventiong ety k8% dh3&'0sPCOAES btk bbsthle (SR Gi&oRNER 1 Rachus

medivra prior to formation of the pharmaceutical cornposition is Form A or Form B or

Form E. Most preferably, such a drug substance is substantially phase pure Form A, Form
B or FormE.

Therapeutic method of use

[0087] A drug substance of the invention, upon conversion to or incorporation in a
pharmaceutical composition as indicated above, is useful in treatment and prevention of a
very wide range of disorders mediated by COX-2, including but not restricted to disorders
characterized by inflammation, pain and/or fever. Such compositions are especially useful
as anti-inflammatory agents, such as in treatment of arthritis, with the additional benefit of
having significantly less harmful side effects, especially when systemically administered,
than compositions of conventional NSAIDs that lack selectivity for COX-2 over COX-1.
Thus compositions of the invention are particularty useful as an alternative to conventional
NSAIDs where such NSAIDs are contraindicated, for example in patients with peptic
ulcers, gastritis, regional enteritis, ulcerative colitis, diverticulitis or with a recurrent
history of gastrointestinal lesions; gastrointestinal bleeding, coagulation disorders including
15



Thus conpositions of the invention are particularly useful as an alternative
to conventional NSAIDs where such NSAIDs are contraindicated, for 2@%@
in patients with peptic wulcers, gastritis, regional enteritis, ulg rat'i
colitis, diverticulitis or with a recurrent history of gastrointestinal

| esi ons; gastrointestinal bleeding, coagul ation disorders including 15 0 7
OCT 2005 WO 080078808 PCT/ US03/ 07484 anem a such as hypoproisogmasinen- da,
henophilia or other bleeding problens; kidney disease; or in patients prior
to surgery or patients taking anticoagul ants. 1&30881. Cont enpl at ed

conposi ti ons aaemia gxb puhyppprothramehinegiay byoiophiia of othgr bleeding probiems kidaeys

i ncl udi ng but,. Lt id.arthrit yl oart hr opat hi es,
gouty arthri tdllsgjgg’ ‘%S al&%ﬁ%é#’fﬁs, (g'l gtﬁl&gs%ﬂpg{%ﬁgor%@%e{%at osus and juvenile
arthritis. [(Qo@SL Suhtemphipdsompoitisnsareusafibfuteat awvatietyaf ahritic dkordss,hma,

bronchitis, nenstrual ranps,. preterm l.abor endinitis, bursitis, allergic
neuritis, cyt“ﬂ)cﬁ'léiit“}‘ﬁIlg’B'i/rfC’l1 ﬁ?’t%éllc%"@lﬁo{ %p??ﬁf’@’iqaggfoﬁﬁtﬁ’ﬁﬁigﬁlﬂy % nduced
apopt osi s, | wikagrit¥ptentd BpRSS/hdRGlodth g uhamakithrits, skin-related
conditions such as psoriasis, eczemm, .acne, bups, der rraqsniﬁ_ti s and, ul travi ol et
radi ation darfB%8]i nomehsomyoElams arersetilintronasnt pinsfhma; Rranghyiis) BmNEEl on. 100901
Such conposi td2R3. REEmMRR: Ubndidis! Fie ks, SRSAS RUANKES StbdlalosRRdhbdORe such as.

i nfl ammat ory bowel di sease, Crolds disease, gastritis, irritable bowel
syndrone and 2peptessyinghding Hly-pdycsd agoptysis, funshsen vendissae fclyde denstitissef ul i n
treating inflRumBleplhoflioRtibh AISGRASEScARa, dThd bRhHADeRIALN G VBRI | arteritis
nodosa, thyroiditis, aplastic anem a, Hodgkin"s di sease, sclerodons,
rheumat i ¢ f evediationyipmage intivdipe seburmpedposheperatiwrinfagmativon di sease i ncl udi ng
Tyastheni a IME: Wild ErBRlAGE A\ IARSE RTMIEIGILE LR Sl &1 05T

sarcoi dosi s, nephrotic s ndrone, Beheet s syndrone, polymyositis,
gingivitis, nebhmatarsboney dierase Asiht’s disdays, gastivitls] iititgple moclsyndmge afd er i nj ury

i ncl udi ng brajn (tade .t.rryocardi al ischema, and the |ike. [00921 Such

composi tions AFENESHH i n treatment of ophthabnic diseases, such as
retinitis, caogaanct iSueH doSapositdns aepaditlieteatingy Rilichmation diduali digdags ephobi a, and
of acute injury to, the eye.tissue. 100931 .Such conpasitions are useful in
treat nent of P& aWBH%?FV%F%\éT%?gﬁt“Pg‘?‘??’ tg’ﬁ@a}‘tlﬁé‘plaﬁtﬁﬁngﬂ%;ggﬁlﬁ?% S h viral

i nf~ctions andleysoii, Ghelrinkticofves, tyf@Tdliabéted) A€o Sriirctith distads kidinpat

associ ated with osteoporosjs. : : X . . I :
myastgentia gr v?s, willte matter disease including multiple sclerosis, sarcoidosis, nephrotic

syndrome, Behcet's syndrome, polymyositis, gingivitis, nephritis, hypersensitivity, swelling
occurring after injury including brain edema, myocardial ischemnia, and the like.

[0092]  Such compositions are useful in treatment of ophthaimic diseases, such as
retinitis, conjunctivitis, retinopathies, uveitis, ocular photophobia, and of acute injury to
the eye tissue.

[0093]1 Such compositions are useful in treatment of pulmonary mflarnmation, such as
that associated with viral infections and cystic fibrosis, and in bone resorption such as that
associated with osteoporosis.

[0094]  Such compositions are useful for treatment of certain central nervous system
disorders, such as cortical dementias including Alzheimer's disease, neurodegeneration,
and central nervous system damage resulting from stroke, ischemia and trauma. The term
“treatment” in the present context includes partial or total inhibition of dementias,
mcluding Alzheimer's disease, vascular dementia, multi-infarct dementia, pre-senile

dementia, alcoholic dementia and senile demnentia.

16



[ 00941 Such conpositions are useful for treatnment of certain central nervous
system disorders, such as cortical denentias including Al zheiner's disease,
neur odegeneration, and central -nervous systern danage resulting hrom 0
stroke, ischema and trauma. The term "treatnment” in the present gn x?t
includes partial or total inhibition of denmentias, including Al zheiner's

di sease, vascWOBW&fentia, nulti-infarct dementia, pre-seotussodementia,

al coholic denentia and senile denentia. 16 0 7 OCT 2005 WD 03/ 078408

PCT/ US03/ 07484 100951 Such conpositions are useful .in treatpent of allergic
rhinitis, redp¥Sht olSych cprppsidans aeysefildpizcatarny 6f Ykisis ERBEKBFHEVone and | i ver
di sease. [ 00Ul GRTERRIdxInABS kA RIrdSEhdilerdiseat ment of pain, including

but not limted to" postoperative pain, dental pain, muscular pain, and pain
resul ting frd8996hnc&uch empositions asiueed in tredimens whpain, inchding Antanot/braitedito f or rel i ef
of pai n, fever_and inf BH‘L%E' o VaE | f et ] | udi ng
rheumatic fe\})é);g?gﬁriﬁﬁfheﬁza tg o) ﬁ%ﬁmﬁhﬁdypﬁ%gg@?%glgghl%%le}ug%kg conmon

col d, | ow backams smbckmpasitiops oty syebih for rdiiefof pheafttess el infapotdiectne, sprai ns

and strains, Sitis,..neuralqi synoviti.s, arthritis. Jd.ncluding rheunmatoid
arthritis, dt %?ﬁ%{?fl%%“sj“gwg%?eg'ﬁ%técggvef’ﬁquggﬁ?f‘%?tﬁl rivg?l,’&g%ﬁ?s and

ankyl osi ng spadiitgichinfion bald, 30w back ahdiiesk paifl ifsthenakiha, Headdchytddthashel gi cal and
dental procedures. [0097] Such conpositions are useful for treating and
prevent i ng | PN BT FEP it QU H . YISy RS PHR. HF LERERPERy A A iFn

vascul ar di seRg@erati¢edbia\@de)sed (Js@bthettis EamE and BRI HE¥pondylas (uksis, HueiseCt i on,
arteriosclerosis, atheraosclerosis jncluding cardiac transpl ant
at her oscl er o4 trapgrcfeBavansurgicy apddentglprocsdifey i sm  stroke, thronbosis

including venes) tRuHRADBLSiorR Bl fRCtddfhdha PRt ARE BNARGLRA.relf0f Onary
pl aque i nflanmmation, bacterial - induced inflanmmation 1ncluding
Chl amydi a- i ncaxdisyascpipn disorders. Baluding yageular digeasesd corprefy iembdiseass, angwysm,

i nfl ammat i on BS3AClALRL, iz}&%igsc%sgi, Ao RIRSE HeRBRe BMEH AfhsMaRCul ar  grafting

including coronary arter 'pass surgery, revascularization procedures
i ncludi ng arsgfiemstierosis; mygeasdiel faretécanesholiste sifoke; travhogimipcluding viohes i nvasi ve

Conposi 11 ons kg iR gl Lol bl el BlegE s i1 a
subj ect, for islesiphfantrmtivminelibding Chlamydizaingjicedypiesmation Sirehinduosposi ti ons are
usef ul it realient, olo NR0RLASh Rsoddtd Wil A%IPLARkER Six QAL MO 00l cal

grafting including coronary artery bypass surgery, revascularization procedures including

angioplasty, stent placement, endarterectomy, or other invasive procedures involving

arteries, veins and capillaries.

[0098] Such compositions are useful in treatment of angiogenesis-related disorders in a

subject, for example to inhibit tumor angiogenesis. Such compositions are useful in

treatment of neoplasia, inchiding metastasis; ophthalmological conditions such as corneal

graft rejection, ocular neovascularization, retinal neovascularization including

neovascularization following injury or infection, diabetic retinopathy, macular

degeneration, retrolental fibroplasia and neovascular glaucoma; ulcerative diseases such as

gastric ulcer; pathological, but non-malignant, conditions such as hemangiomas, including

infantile hemangiomas, angiofibroma of the nasopharynx and avascular necrosis of bone;

and disorders of the female reproductive system such as endometriosis.

{0099] Such compositions are useful in the treatment of pre-cancerous diseases, such

as actinic keratosis,
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graft rejection, ocular neovascul ari zation, retinal neovascul arization
i ncludi ng neovascul arization followng injury or infection, diabet'f
‘retinopathy, nmacular degeneration, retrolental fibroplasia and neJLaQEL?@ﬁ
gl aucoma; ul cerative di seases such as gastric ulcer; pathological, but
non- mal i gnant, conditions such as hemangi omas, including infantile

hemangi omas, A/ G840Hr oma of t he nasopharynx and avascul afCTHES¥@484s of bone;
and di sorders of the fenale reproductive system such as endonetri osis.

10099] Such conpositions are useful in_the treatnment of_ pre-cancerous

di seases, suct0108k adeshiforpesitions gg pecful fypreypuiseTtroaspent s ipgpiliorgofpguign

PCT/ US03/ 07484ndl Qh{d01 St £@%RQ s iRR:3in8 hopttdffitnethdlask! BY SkbRMA LT eat ment
and inhibition of benign and malignant tunors and neopl asi a I ncl uding
neopl asi a i n welpwstekesiosr, bfayr capsenrhohecaneer, epihabipleg-derivedinroplesia (spithietialcancer
bone cancer. RLhOSh!Ah & Shbr R LAY ibnd) SRRb AR oda CPlst iRtbliith: caeB GLOQYITR) SuCh
as basal cell "carcinonmm, adenocarcinofa, gastrolhtestinal cancer such as

i p cancer, miptincaramowh canegrophplgeal capaancsan]l bewellcknehn steinachaamer, colet onach
cancer, colon __canger Iivelrddcancer, bl adder cancer ancreas cancer, ovary
cancer, cervi CEIF BYEE EAPCeT RlRigS CARE BPITHY SRET LRRCEPOS SEVIICANE B uch as
squanous cel | cafter, hassatane®] dkicaf@esush agugosicak eell £:d baswl cell tawnat, peatate

carci noma, and ot her known.cancers that effect i t.helial. cells throughout
Che. body. " Neo §TSh el SHcE. G s Forahpeas o etreneaifpiafiii o

cont enpl at ed #RolBcRAKd Hodill Redplasidsf WhicRE@n@aisibisUf HeaSktitdalarecancer ,
Barrett's esophagus, |iver cancer, bladder cancer, pancreatic¢ canger,

ovarian cancerontgpRidediode pariedsly vefplareaastreintpgtinl cancen, HETEts feeRbagys, sk t

cancer and sKickhcEdMadier cankhs pabQEdie SirchrO BvariGPéhnddr SRoRRe 6964, defridal @Ader,
fibrosis that occurs with radiation therapy. Such conpositions can be used
to treat subj dPESaseRy PIEESt SEH GRGHEILRNESH| §w§,commt@a$%ga¥%b%@ewqtrpa¥ ani | i al

adenonat ous P@h¥RFhocchl Mth radfidtlh fhEAPA! dubh cSHERiILEAROS dsb@PSr&AN be used to
prevent polyps fromformng in patients at risk of FAP. [01011 More

particul arly, stiirstsdeyipadenerenians Pabirs mclydiagthose viteamiielsdenopeoyeprlynesis and
inhibition of pekalssh&ntd isggpb% . BB, AF Ml $o% foAgdgngcar ci noma,
adenoi d cystié _c)ércﬁlnorfdgg’ a entc)ugg%ﬁ?oggenggggconggvéggﬁ%ﬂsgqug]n%us é(}glrci nong,
astrocytic tumpstegts at tigkrof AP n gland carcinoma, basal cell carcinom, breast
cancer, bronciygh,; dl %g%gﬁ{i]c%aﬁ T com%gﬁl!ix#s ?z!&’beﬁﬁé@iﬂ%ﬁmﬁ, SAGAOLES

carci nosarcong, caverno emangl oma, cholangi ocar ci nong,” chondr osar conma,
chorioi d pl exuhibgmpiof dcpahdentginga nelanames actimicda@ratased, denocarcinoma, adenoid cystic

carcinoma, adenoma, adenosarcoma, adenosquamous carcinoma, astrocytic tumors,
bartholin gland carcinoma, basal cell carcinoma, breast cancer, bronchial gland carcinoma,
capillary hemangioma, carcinoids, carcinosarcoma, cavernous hemangioma,
cholangiocarcinoma, chondrosarcoma, chorioid plexus papilloma or carcinoma, clear cell
carcinoma, cutaneous T-ce]l lymphoma (mycosis fungoides), cystadenoma, displastic nevi,
endodermal sinus tumor, endometrial hyperplasia, endometrial stromal sarcoma,
endometrioid adenocarcinoma, ependymoma, epithelioid angiomatosis, Ewing’s sarcoma,
fibrolameHar sarcoma, focal nodular hyperplasia, gastrinoma, germ cell tumors,
glioblastoma, glucagonoma, hemangioblastoma, hemangioendothelioma, hemangioma,
hepatic adenoma, bepatic adenomatosis, hepatocellular carcinoma, insulinoma,
intraepithelial neoplasia, interepithelial squamous cell neoplasia, invasive squamous cell
carcinoma, Kaposi's sarcoma, large cell carcinoma, leiomyosarcoma, lentigo-maligna
melanoma, malignant melanoma, malignant mesothelial tumors, medulloblastoma, |

medulloepithelioma, melanoma, meningioma, mesothelioma, mucoepidermoid carcinoma,
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carci noma, cutaneous T-cell |ynphoma (nycosis fungoides), cystadenons,

di splastic nevi, endodermal sinus tunor, endonetrial hyperplasia, [§70CT 2005
‘endonetrial stromal sarcomm, endonetrioid adenocarci noma, ependynona,

epi thelioid angi omatosis, Ewing's sarcoma, fibrolanellar sarcoma, focal
nodul ar hyperpl asia, gastrinoma, germcell tunors, glioblastom,

gl ucagononma, WeHH#EI0®bI ast onma, henmangi oendot hel i oma, henaPEioWwd748hepati c
adenonm, hepatic adenonatosis hepatocellular carci nong, insulinona

i ntraepithelial IaS|a ere i theli al anoys ceII 0 aS|a i nvasi ve
squanous cel | ™% "EOFPBTFE““’ glﬁ LRI TOHE; x ‘(Lile‘g'Ee Fegll

| ei omyosar c0rrehgoldaia}dgg&nmhb@&&ommhﬁnmﬁmomdngmonﬂmbﬁmmmmI i gnant
nmesot hel i al tunors, rredul | obl ast oma, . nedul | oepi t hel i oma, nel anonsg,

meni ngi oma, MESEERERTeNRPIESHEYEES BER @raoreaap@mﬁ% lastemmep Tepalse 2005 WO

03/ 078408 PCT éHM@Ze%ﬁéblé@%ﬂfa%hﬁﬁ&?%coﬂ@ WhR6HRA fs&ew @lciREaNRAGAEQI NoNg,
nodul ar nel anoma, oat cell carcinoma, ol |godendrog i oma, osteosarcona
papi | | ary ser euencaghe priclisses qwmmamowefmtamme‘sng tumpY, SAURTRPYS CRIGORS,,

Pl asmacyt o, R BHAISAELOT:, BUERAREN B AGHE Wherd B0l b1 NOTR,
retinobl ast oma nmyosar ¢ona, sar cona, us carci no small cel
carci nona, sofndiffiresisted carminmpmeeal mt}mtn@&teauwms segn@a, mgorhy mstli squanous
car ci nong, gﬁ@ ﬂmwﬂcelk carcj ma, s%bnesothelial carci noma, superfici al
spreadi ng nel Siva, AATPTerEnt Fated Car ci noma, uveal mel anoma, verrucous
carci noma, Vi po10%, V\Bidh coﬁlpcfsitﬁﬁsaﬂmblapxedmﬁ-ﬁﬂmmmm\ﬂclemomzﬁ:ﬂmﬁy 101021

Such conposi tions. i nhi.bi.t prost 0| d-i ndu snoot.h scl ontraction by

i nhi biting syf‘l’gﬁ@%?nbbfas% FOPE IPEDSBF%%?ﬁg‘FQ’EC b&‘{ﬁné gﬁ%ﬂe 8{30f use in

treat ment of dgyucARMes, rpl%ﬁm@raemaisumﬁ ah@ Bfnoplalstiand ddodere0Theyapb i eel at ed

di sorders. The%/ al.sqg can b e foy .decreasin bone 15@ art| ularly in
N

post menopausaf %Bfﬂiﬁe?i’as’@ggm’teﬂ%"‘é?%ﬁ{m fin PQSEREY PHYPTSD F 0t eat ment

of glaucona. bQdHHtosiky, @,idefaf@&uﬂﬁlesfgl@rgmﬁmpom tions of the invention are for
treatment of rheumatoid arthritis and osteoarthritis, for 1]gal n management
it

general |y (paliP3ul aFrefropduses fog compastipppeat thednientionsrfor weatasmbet sur gery pai n,
post - or t hopediieySib@eriitRabdost@RANREUHEpil AR SemdBl gashBO@Etiddyipsst. fOr
preventi on and treatnment of headache’ and m graine, for treatnment of

Al zhei ner' s dPEEREIETY R PISECISH BRZERPA POLRERUISHIE FERTY BHD, andaqyts fares

Adm ni strati ogy &adRitB) for BevEribh Snd tké&ﬁxﬁeﬁﬂéf‘ﬁgadﬁé{e%ﬂ& Rig@line, RF AbatmiR o al .

pul monary, nasal, otic and topical. Topical application of a parecoxib
sodi um conpos |Aﬂzihmer s disease, and for colon cancer chemoprevention.

10104] Administration can be by any route, including parenteral, oral, rectal,
puimonary, nasal, otic and topical. Topical application of a parecoxib sodium composition
prepared from one or more of Forms A, B and E can be especially useful in treatment of
any kind of dermal disorder having an inflammatory component, whether malignant, non-
malignant or pre-malignant, including scar formation and ketosis, and also including burns
and solar damage, for example sunburn, wrinkles, etc. Such compositions can be used to
treat inflammmation resulting from a variety of skin injuries mcluding without limitation
those caused by viral diseases including herpes infections (e.g., cold sores, genital herpes),
shingles and chicken pox. Other lesions or injuries to the skin that can be treated with
such compositions nclude pressure sores (decubitus ulcers), hyperproliferative activity in
the epidermis, miliria, psoriasis, eczema, acne, dermatitis, itching, warts and rosacea. Such
compositions can also facilitate healing processes after surgical procedures, including
cogmetic procedures such as chemical peels, laser treatment, dermabrasion, facelifts, eyelid

surgery, efc.
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prepared fromone or nore of Forns A, B and E can be especially useful in
treatnment of any kind of dermal disorder having an inflamuatory conponent,
whet her mal i gnant, non- nalignant or pre-nmalignant, including scar fodEF%hon
and ketosis, and also including burns and solar damage, for exanpﬂg 0t
sunburn, winkles, etc. Such conmpositions can be used to treat inflanmation
resul ting froP&30W8#Bety of skin injuries including w thoBET/USovptsat i on

t hose caused by viral diseases including herpes infections (e.g_, cold
sores, genital herpes), shingles and chicken pox. Oher lesions or injuries

to the skin t W&Qs]canB%@e%be@gPﬁ“I\fﬁrtmm%HW%ﬁﬁB’gP%‘W&ﬁgf bhEreden fessur e

sores (decubi émseﬂ]ﬂs;»%lmmp@ﬁta&%%&ﬁpaﬁbﬂ%ﬂ&lc%ﬁcyaninms hhgatRhgler m s,
mliri a, pSOI’I asl s, eczenmm, acne, dernati ti S, itchi ng, warts and rosacea.

Such conposi mdéh@kemm@merévmmmumdv@nmdmtmd%@rﬁ@e@g@@b pFmnepitiangrodi cal
procedures, I ‘@ﬁeHEa?? | aser
treat nent, de@%ag%gggﬁ l'itts,” eyell &%?gg?g%%/ﬁ@%[ﬂé&?dﬁ%ﬁ%& 2005 WO
03/ 078408 PCTdngWc(a&484 [0105] Besi des bei ng useful for human treatnent,

conpositions he j.,nvention ar u erl na t r eat ment- of
conpani on ani @E?ﬁg e%t fé%ﬁ?%sgon%cﬁ?ﬁ?‘fﬁ&%ﬁogl HES RSP dgl‘tl cularly
manmal s i ncl udjdra@ef aaRsdis, mtdig ma;rotw ﬁmlgaﬁd:syMuem&ptosaﬂmgomSts (Kappat he invention
are useful for veterinary treat mant3 glg) ge {gat ed di sorders i n horses,
dogs and cat s*CIPHTBRAEORNE MEFRERHC 6 P L eIt cmeRoEH T HP e rhi nat i on

t herapi es wi tiﬂm*@iwrgh@osmglﬂatﬁgag@ﬂa&agmmeﬂ detivbEildd OIS ubGtaR PC@iak6nidd) al geSI cs,
Mu receptor antagonists, Kappa receptor ant ae?onl sts, non-nar otlc (|
non- addi ctive‘}e“&’l?fg‘l"b% <PLoT 2BARSH 394 S khennel BiRrkisTs Fpang offien SEfererd

regul ating ageibhatiGAnahlsteinprdekd c\ﬁk’oﬁ@&ﬁmﬁ@&k%ﬂ@ﬁwﬁ waRlbAgathst S,
neur oki ni n-1 receptor antagoni sts and sodi um channel bl ockers, anong others.
Preferred coffFpauds stectaddionicadofampyicrmgacs e-2eptamidecapigis$riti on of the

invention w t&e@ﬂﬁoﬁﬂen,%ét@mm@é&m%&%hd%QJc@c?l"sﬁféyl@aﬁ% @&@d of enac, acenetacin,
a- acet am docaproi ¢ acid, acetam nophe acet am nosal ol, acetanili de,

acetyl sal i cyl a‘ieiﬂ@%ﬂﬂileéhlmedﬂd@% wﬂn@b%nrman@mmapr@feef%qmm al fentanil,
al Iyl prodi ne, ?]lat eprﬂrﬁﬂﬁmlﬂé (R RhDtete %Jr::t?e%%%ﬁﬂb&ﬁ‘mh@ﬁdiﬁ‘%ﬂ"ﬂ%mno-m

bi s(acet yl sal | cy anf enac, am noc enoxazi n, 3-am no-4-
hydroxybut yri hydaw@tmaada Znemiro ﬂ1p¢c@hnm@nmmwmm TppoTOTINe, ATXEORSr i ne,
am xetri ne, Q&WI n§é’4 %}J@c}x%mambﬂﬂ%& G, kAl %ﬁﬂyﬁn@%ﬁ;‘yﬁle

ani l eridine, an
salicylate, anirafenine, apazone, aspirin, balsalazide, bendazac, benorylate, benoxaprofen,

benzpiperylon, benzydamine, benzylmorphine, berberine, bermoprofen, bezitramide, a-
bisabolol, bromfenac, p-bromoacetanilide, S-bromosalicylic acid acetate, bromosaligenin,
bucetin, bucloxic acid, bucolome, bufexamac, bumadizon, buprenorphine, butacetin,
butibufen, butorphanol, calcium acetylsalicylate, carbamazepine, carbiphene, carprofen,
carsalam, chlorobutanol, chiorthenoxazin, choline salicylate, cinchophen, cinmetacin,
ciramadol, clidanac, clometacin, clonitazene, clonixin, clopirac, clove, codeine, codeine
methyl bromide, codeine phosphate, codeine sulfate, cropropamide, crotethamide,
desomorphine, dexoxadrol, dextromoramide, dezocine, diampromide, diclofenac,
difenamizole, difenpiramide, diflunisal, dihydrocodeine, dihydrocodeinone enol acetate,
dihydromorphine, dihydroxyaluminum acetylsalicylate, dimmenoxadol, dimepheptanol,
dimethylthiambutene, dioxaphetyl butyrate, dipipanone, dipyfocetyl, dipyrone, ditazol,
droxicam, emorfazone, enfenamic acid, epirizole, eptazocine, etanercept, etersalate,
ethenzamide, ethoheptazine, ethoxazene, ethylmethylthiambutene, ethylmorphine,

etodolac, etofenamate, etonitazene, eugenol, felbinac, fenbufen, fenclozic acid, fendosal,
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sal i-cyl ate, antrafenine, apazone, aspirin, bal sal azide, bendazac,

benoryl ate, benoxaprofen, benzpiperylon, benzydam ne, benzylnnrphlne

ber beri ne, bernoprofen, bezitrani de, a- bisabolol, bronfenac, 07 0CT 2009
p- bronoacet ani |l i de, 5-bronosalicylic acid acetate, bronnsaligenin, bucetin,
bucl oxi ¢ aci d, bucol one, bufexamac, bumadi zon, buprenorphi ne, butacetin,
buti buf en, buVBOEWENS! , cal ci um acetyl salicyl ate, carbamapepusi@orsgar bi phene,
car pr of en, carsalan1 chl or obut anol chlorthenoxazin choline salicylate,

ci nchophen, nmet acin clranmad anac, Ion tazene,

cl oni xi n, cI PERLen, @P@W@ tle@%"él’%%‘ ‘hB TAZone, F Pm% ‘%Jdei ne

phosphat e, cogiRbgrokal fidk@one; AQRHAH TiprdQuazedeONEbi | B6fosal cgexa@mela,hl ne,
dexoxadrol, dextronoramn de, dezoci ne, di anproni de, di cl of enac,

di f enani zol e, gl%f?@@nﬁp‘faﬁﬁa@& glﬂ??ﬁ“ﬁﬁﬂ%@”&ﬂ?ﬁ?dﬁ%@?&@%&ﬁWW%odei none
enol acetate,y ﬁéﬂﬁdﬂi@ﬁ%ﬁd&eﬁuﬂb@ﬂ, @&%ﬂﬂdﬂiﬁi& 866, SRbIEYIAL €,

di nenoxadol , 8(| mephept anol , i anmbut ene, di oxaphetyl butyrate
di pi panone, dthFQf@emﬂimaﬂm lpsﬁrl@i#él IQsliS@f'amﬁc lsomobﬂowﬁﬁd@ﬁm@Mne enf enani ¢

acid, epirizoq P i t ‘

et hohept azi neL& aﬁog’(ogécg%e]&%bm? met ﬁgﬁ"f‘? n@@%ﬁg Iﬁéotpﬁ%terr%?%%l ne, > et odol ac,
et of enamat e, le*komphanazlmfanedrg“enmlﬁl,loﬁaeblm ft:ammhmnlbm;mfﬁn,ﬁ}eincl ozi ¢ aci d,
fendosal , 20 0 7]5815% 2005 WO os@g 08 P /eraSnglé/(l erfm%gloa r.of en, fentanyl,
fentiazac, fepra & P Az oTe: f’alf‘enl e, faF1 TRAGRIE % g,

f I unoxapr of enmeiéﬂmm; |snidine, fdaappzmbll, mesalaﬁ:im,pn@auammthaﬂémr bi pr of en,

f osf osal, gentl i ¢ acid, | af eni. canet acin I I | cyl at e,
guai azul ene, Y tB‘E‘?P&%ﬁ?@ %W’S Eﬁﬂ%%]g IHVH?%(VB%&H%PT‘I@O %/enac,
i buprofen, i blﬂ&ﬁi@ﬂ@,ﬂ%orplﬁﬂedﬁﬁ@hﬁe Sytrochiokiad, @Jorphnﬁ@mmeh mtpmphnelsmigalweof en,
|an|X|nab i nterl eukin-| |soLSzoIac i somet hadon i soni xi n,

i soxepac, i soRyeRhe: V@F’Bﬁ&’i‘ﬁ et ?céf%ﬁ?‘@lf]g%cﬁﬁ&tr@?%ﬁ%n“ﬁ“}e ‘l?f}‘ﬁenetl de,

| ef etanmi ne, Ji@vRkiReelenazbX hifladh Atid, digds@lie a8 inttro-1 9RAEBfaaLanillder NoXi cam
| oxoprof en, 1ysine acetyl salicyl ate, magnesi um acetyl salicyl at e,

mecl of enami ¢ &P IoERthadges, HOHHOFP@F“S»HOH’&%“O%%?IW%@‘W&CSE%OI

nmesal am ne, NBARREHE oxaFRIzBAEGOGIone, TR HonERR PG zo e bdpavardiinfs, aci d,
nmet of ol i ne, metopon, nofebutazone, nofezol ac,  norazqgne, norphine, m)rphl ne

hydr ochl ori dePaTWFﬂS*ﬁaFﬁéh%‘iﬁ PaEAEOCiPp P HOTE), RBENaGEHR. G FnadeRone, PhFEEATINRC
nabunet one, Nal.hUPKBR. hﬁa-rmrahawhenéédn'dﬁ%h@teﬁdm@sﬂéneﬁﬁ&onaaﬁ&@ ne, nefopam

ni conor phl ne,” ni f enazone | um ¢ aci nifmesul i d

5 -nitro-2'- Mﬁb@@ﬂ@&ﬂﬁmﬂmﬂé‘m& phoryl safieylzsh phehransdalpitereaeritfe, nor nor phi ne,
nor pi panone, 19}1159&1@@, bfﬂ@ouz%', Hﬁérylgﬁ@ﬁ%]gé, piritramide, piroxicam, pirprofen,

pranoprofen, proglumetacin, proheptazine, promedol, propacetamol, propiram,

propoxyphene, propyphenazone, proquazone, protizinic acid, ramifenazone, remifentanil,
rimazolium metilsulfate, salacetamide, salicin, salicylamide, salicylamide o-acetic acid,
salicylsulfuric acid, salsalate, salverine, simetride, sodium salicylate, sufentanil,
sulfasalazine, sulindac, superoxide disonutase, suprofen, suxibuzone, talniflumate, tenidap,
tenoxicam, terofenamate, tetrandrine, thiazolinobutazone, tiaprofenic acid, tiaramide,
tilidine, tinoridine, tolfenamic acid, tolmetin, tramadol, tropesin, viminol, xenbucin,
ximoprofen, zaltoprofen, ziconotide and zomepirac (see The Merck Index, 13th Edition
(2001), Therapeutic Category and Biological Activity Index, lists therein headed
“Analgesic”, “Anti-inflammatory” and “Antipyretic™).

[0107]  Particularly preferred combination therapies comprise use of a composition of
the invention with an opioid compound, more particularty where the opioid compound is

codeine, meperidine, morphine or a derivative thereof.
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oxanet aci ne, oxaprozin, oxycodone, oxynorphone, oxyphenbutazone,
papaveretum paranyline, parsalmde, pentazocine, perisoxal, phe f?%%%ﬂ
phenadoxone, phenazoci ne, phenazopyridi ne hydrochl ori de, phenocol 005
phenoperi di ne, phenopyrazone, phenyl acetylsalicylate, phenyl butazone,
phenyl salicylate, phenyram dol, pflcetoprofen, pim nodine, pipebuzone,

pi peryl one, ﬁwpéﬁﬁﬁﬂ@ p|r|tran1de pi roxi cam pbupr of en, PCUABOREOf €N
progl unet aci n, proheptazi ne, pronedol, propacetanol, propiram

pr opoxyphene, ?ropyphenazone proquazone, protizinic acid, ram fenazone, »
rem f ent ani |, 01981 naZBteicompense 19 A AP%"S P%@%a&‘ﬁila’éht@éPﬁﬂE‘i’sﬁwn%‘th cyl ani de,
sal i cyl ami de igleﬂﬁ@&daﬁ b@?o‘xﬂulateé?elpu%éiysthblré GndPkhist&8d %?Eﬁtablé?du‘(@” ne,

simetride, um salicylate, sufentani|l, sulfasal azire, "sulindac,

super oxi de d| inghedingsgallysteptelsh parenteralli o5 toninaly totthd skiFar lewhere. t/’éwmwly,
tenoxi cam t%?goglﬁb%gﬁ&t% beta;ﬁlin"aalé{r%er 'n{‘ iRk Htﬂé’@z‘é&aﬁ?%msxﬁéﬁ%ﬁé eni ¢ acid,

tiaram de, tino toI enam c acl tramadol ,
tropesin, vi morﬁcu'inplabeémccmﬂhasaxoaltﬁdph@f engpogitidit. opr of en, zi conoti de and

COTeD) 1RO S M Sohe oG BBt beRnb SRR wTEBR AR s R e0ory
"Anti-infl ammmtzynlsaeHdachAaf infpysiref the presenOdddnbbsifRat i bdrmihistetey np;foﬁibﬁﬁtﬁ(md )
conbi nation ther e use of a c i.tion of the invention wt

an opioid co 8@ﬁ§“ﬁﬁb g%ﬁ@@#ﬁd?ﬂ??Vyﬁﬁ %$ﬁ“¥ﬁﬁkmﬁgé%ﬁﬂﬁﬁﬂﬁnﬁ% codei ne,
meperi di ne, nEHpGR padferablyl el dlydlahivRe tdigoasd.. 21 0 7 OCT 2005 WO 03/078408
PCT/ US03/ 07484 {0108 The conpound to be adm njistered in conbination with
the conpositi¥h®f tGrembmafiohRerrs Tt Aabaiihiae eAnoaphi st yutrst ef r om

and admi ni st egg@g, ébynp%wonswp}@hie@ hér@thm%’emb{'a@éﬂ the&ﬁ@ﬂbummqmu Y,
parenterally or topically to the skin or elsewhere. Alternatively, the

conmpound to M@@ﬁﬂﬁ?ﬁ%@%P@Hﬁﬂﬁa@&mmmﬁﬁ$éﬁﬂmﬁ@¢mﬁﬁém6ﬁ@§@ﬁwr@§ﬁ$b5|t|on can
be  cof or mul afed &ReERWieResd St Be &%ﬁr@éorﬁbﬁo%yfa@g%p@%sﬁmm[30109l In an

enbodi nent of the invention, particularly where the COX-2 nediated

condition is Yeueigltorpeion &hatfﬁ@ “aliyieaniimed bﬁi@me@brp@gﬁww degivativiei ni st er ed
| N conbi nati ofink B &Qﬁ(orX"C 1??&&%@%&?}1 Usbstifefik %@Wﬁt I ne

derivative having vasonodul nore prefer y al’kyl xant hi ne
conpound. [ Ol@gqpt@bm@t&ﬁtsm@mmthm depivatyespvitimethyixanthings kyd trimpthlkanthinsanpound i s

¢o-admi ni Ste nent Jaﬁ Lﬂeé?tfégﬂ%lnkE?dh@o%h}ﬁn%v&ggs%e%%ke?mﬁﬁem@raced by the

pr esent enbo
preferably, the alkylxanthine compound is caffeine.

[0111] The vasomodulator or alkylxanthine component of the combination therapy can
be administered in any suitable dosage form by any suitable route, including orally, rectally,
parenterally or topically to the skin or elsewhere. The vasomodulator or alkylxanthine can
optionally be coformulated with the present composition in a single transdermal dosage
form. Thus a transdermal composition of the invention optionally comprises both
valdecoxib or a prodrug thereof or a salt thereof and a vasomodulator or alkylxanthine

such as caffeine, in total and relative amounts that are therapeutically effective.

EXAMPLES
[0112] The following examples contain detailed descriptions that illustrate the
invention without in any way restricting its scope. All percentages are by weight unless
otherwise indicated. The parecoxib sodium starting material used in each of the following

Examples was prepared in accordance with Scheme 1 above.
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i nventi on whether or not the al kyl xanthine is a vasonodul ator and whet her or
not the therapeutic effectiveness of the conbination is to any degree
‘attributable to a vasonodul atory effect. The term "al kyl xant hi ne" rme]r Eq:pms
enbraces xant hi ne derivatives having one or nore C7-4 al kyl, preferably

met hyl , substituents, and pharmaceutically acceptable salts of such

xant hi ne derivatives. D nethyl xanthi nes and tri nethyl xant hi nes, i ncl udi ng
caffeine, thdthPPdF* e and theophyl line, are especially prf&TASP¥EH8+Most
preferably, the alkyl xanthi ne conpound is caffeine. [0111] The vasonodul ator
or al kyl xant ii,ne cqonponent.  Qfrd & conbi nation therapy can be adm nistered
in any suita dosage rorm by any suitable route, including orally,

rectal ly, pdfHS] er Dateyoxiy sotlopi Foah |Aywas@raphred bk each of the Fdlowing methodhe
vasonodul at or or al kyl xant hi ne n tionally be cof ormul d with the
present conpositi onlﬁi‘ n %ﬁuﬁﬁlfség@?%noggaérf%%% Sa%%%g}*’e“?yf’ﬁ‘%dﬂ%uﬁd—r uesres\gﬁtfngansder nal
conposi tion of the i nveshdrplivuopdrécoritkddiune @agplecee i SO panviabigewextb or a
prodrug thereof or a salt, thereof apd a vasonodul ator or al kyl xant hine such
as caffeine, in total aReSFEL PIBRGEHOICPRFAIE MErepifet ébaé%%/i cally

effective. EXAVPLES [ Ofgt@lmide dridtdiepmiiaithrenedyaitk&sh aitpéddutilagid ed
descriptions that illustrate the invention without in any way restricting

its scope. All percent aij‘@gle’élﬂl%ew%@‘&hl?SU}ﬁoé%-sThWW§écqnﬁﬂP@é?é?j. The
par ecoxi b sodi um st art | RgmRE Rt mdReF PKROCEEIR, DISNSd fRlsh@NoRgion BxaNpl es
was prepared in accordance with Schenme 1 above. 22 07 OCT 2005 WO 03/ 078408
PCT/ US03/ 07484 Exanpl e descripedpd¢™at i on of Form A [0113] . Parecoxi b sodi um Form
A was prepared by each gf. f B kO r;ﬁ.{ﬂg@gﬁ tdof AR SAMEANS, §a] ution of
par ecoxi b sodi um was | yophi |zoed. The resulti ngVa a?mvr%%ﬁous par ecoxi b sodi um
was placed in a DSC pantoiahampysbeicd€ gowas plased e veral 10XE at ariljient pregbuteo
tenperature increase at _ Jis Vst ald L zatsl . t he

par ecoxi b sodi um occurrQSBQ@gnﬁeéi%?ﬁ%%g%ﬁghgg?%d%t %Sk)ctlgut&l]%r%gyt C. The
crystal s were confir nedDtigitbéssicat mdAvap gongimeeddp bebomn Hby PMREmOFT$R, DSC and
noi sture sorption as d i 2. A mxture of., Eqr and an et hanol
sol vate of parecoxib so |umﬁﬁg’§§é%n§?m§ﬁﬁﬂ ﬁonoq‘S%fﬁnB?d%\?viaasﬁpl aced in an
oven at 150C at anbident FmdSpamcexib sodium was found to convert to Form A as a solid-

-

state transition observed by DSC as a broad-band endothermic event at
about 210°C. Form A was confirmed by one or more of PXRD, FTIR,
DSC and moisture sorption as described below.

[0114] Form A was characterized by PXRD, FTIR, DSC and moisture sorption data

as shown in Figs. 1-4 respectively.

Exammple 2: Preparation of Form B
[0115]  Parecoxib sodium Form B was prepared by each of the following methods.

1. Parecoxib sodium Form A was exposed to about 75% RH for several
days to produce a hydrated crystalline form. This hydrated form was then
dried over a desiccant. The resulting solid was confirmed to be Form B
by one or more of PXRD, FTIR, DSC and moisture sorption as described
below.

2. An ethanol solvate of parecoxib sodivm was prepared by recrystallizing
11.5 g of parecoxib sodium in 100 ml ethanol by heating to boiling on a
hot plate with magnetic stirring, followed by ambient cooling to room
temperature. Separately, about 1 g of Form B seed crystals was added to
450 ml heptane. The freshly prepared ethanol solvate was collected by
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for ‘3 hours. The resulting solid was cooled in a desiccator jar containing
Drierite desiccant and was confirnmed to be Form A by one or nore of PXRD,
FTIR, DSC and noi sture sorption as described below. 3. FormE par eggx@@
sodiumwas found to convert to FormA as a solid- state transition~“ob rlp@d
by DSC as a broad-band endot herm c event at about 21 0C, Form A was
confirnmed by BR&HFBore of PXRD, FTIR  DSC and noi st ur ePEB¥HBNIBH as
descri bed bel ow. [0114] Form A was characterized by PXRD, FTIR, DSC and

noi sture sorption data _as shown. in .Figs.. 1-4 respectively. Exanple 2: °
Preparati on of FormB [Cfﬁ]gjn%a}lg %%(di%‘%g%laalfjjﬁﬁaﬁge rﬁglglt?/vélgh taenﬁaS‘rng’%'sgjfll each of
the follow ng nethods. cdntaiilag Perax® bees ogitulsn Ty issuhingasspensfonsedhdacedabout 75%
RH for several days to oduce a hydrated crystalli.ne for Thi s hydrated
formwas then dried ovégf{ué?ﬂeﬂfioﬁ@%‘g.“gf’wpéé?ﬁFtﬁﬂngsoéwﬁ%/ﬁ?econfi rmed to
be Form B by one or norgieefed BxGoundr Fltfatio 386 daledlat A0ISindErchoS @ vRkduaN as
described below 2. An ethanol solvate of parecoxib sodi um was_ prepared by

recrystallizing 11.5 goytmighly adgirpcoadamediy pabornd i onsonaRe ol B R Reat i ng to

boiling on a hot plate gk HIrRLRHdiskurs idrptionRg destMeli @B, Py anbi ent cool i ng
to room tenperature. Separately, about 1 g of Form B seed crystals was

added to 450[06]hepFumed wHhatpteridell Py BKRPaF HE. BERandinoisyresarpiiondaa ol | ect ed
by 23 07 wsl%%ﬁnﬂggﬁ%ﬁé%gpw US03/ 07484 vacuum filtration and
erre

i mredi ately trans i nt'o thé heptane suspension containing FormB seed

crystals. TheEﬁ&%&izEﬂe_@gﬁH&P@}nﬁ’ﬁ was heated to reflux for 4 hours with

Vi gorous magnetic stirring. ystals were collected by vacuumfiltrati on and

dried at 40C (Mdd@r hbarepoxibacdiemtonyyemas priparedzas dolinws e Av othfiol sndtetaystié For m B

by one or nor f . , ' rpt.J Glh hed bel ow.
ford of %@'Bxxb sbabRR é)aéggrgd Wﬁ%ﬁﬁﬁ@% %ﬁfﬂw@éngﬁ% 56 bE

[01161 Form B was aracteri z nol sture sorption
data as showhepitane,Frigeut sSedingr hpestliingduypension was heated to reflux for 4 hours with
vigorous magnetic stirring, Crystals were collected by vacuum filtration and dried at 40°C
under house vacuum overnight, and were confirmed to be Form E by one or more of
PXRD, FTIR, DSC and moisture sorption as described below.
[0118]  Form E was characterized by PXRD, FTIR, DSC and moisture sorption data as

shown in Figs. 9-12 respectively.

Example 4: PXRD
[0119] Powder x-ray diffraction (PXRD) data were collected with a Siemens D5000

or an Inel Multipurpose Diffractometer using Cu-Ko. radiation at a voltage of 30 kV and a
current of 30mA. The Inel was equipped with a position sensitive detector that alowed
for acquisition of all diffraction data simultaneously. The diffractometer was calibrated
against silicon and mica reference standards along with the direct beam. Capillary
measurements were performed in 1 mm sealed glass capillaries mounted on a goniometer
head within a capillary furnace. For the capillary measurements, the diffractometer was
calibrated against silicon and the direct beam.

[0120]  The diffraction patterns for parecoxib sodium Forms A, B and E are shown in
Figs. 1, 5 and 9 respectively, and diffraction peaks for each form are listed in Tables 1, 2
and 3 respectively.
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Exanpl e 3: Preparation of FormE [0117] Parecoxi b sodi um Form E was prepared
as follows. An ethanol solvate crystal formof parecoxib sodium prepared
by method 2 of Exanple 2, was transferred to 450 nil heptane, wi tthb0ET 2005
seeding. The resulting suspension was heated to reflux for 4 hours with

vi gorous magnetic stirring. Crystals were collected by vacuumfiltrati on and
dried at 40C “$d€P*ouse vacuum over ni ght, and were conf PERER3NOHSHe Form E
by one or nmore of PXRD, FTIR, DSC and noi sture sorption as described bel ow.

[0118] Form E was characteriz d% P FTI R r#p:‘))?C nd noi sture sorption
data as shown in Figs. 9-12 &&g écg%?ﬁ%gg ‘é'gz PXRD [ 0119] Powder

x-ray diffraction (PXRD)|dgisgadgse|collected wth a Sl emgns D5000 or an
Inel "Ml tipurpose Diffraftonmgkpr ugidmgleGf 2} hihtetsitBi”ay a vol tage of 30 kv
and a current of 30mA. fME 1718l equrpped T8 oPOSTI|ti on sensitive
detector that allowed fpr—agoorsi ﬂ'run @'6 at—grffygetion data _
Si ][ml taneoutsl ya Tge d: ff B_:;:LS .c‘Lc. j&zl'fi'rﬁf Lidﬂ' gar st silicon a?d m ca
ref erence standards al on| th—therdiect—beam—Gaptttary neasurenents were
performed in 1 nmm seal ed\-gJ—aés]—r,api | ariss mouhted%h-a gdoni oneter head
within a capillary furnal £6. neas®renentis, the
ditiractometer was calipratéd agailnst 220 can|and Ithe dilrect beam [0120]
The diffraction patterns{for 3farecéxib @b8i um Fornd.7A, Bland E are shown in
Figs. 1, 5 and 9 respect|vel ¥,5 and;di ff2a8ti on| peakss for jeach formare
listed in Tables 1, 2 and 3 respectively. 24 0 7 OCT 2005 WO 031078408
PCT/ US03/ 07484 Table 1: PXRD Rahles: fRXRIFBeaks fordFoBpdti ng Angl e 29
(0.2)Intensity (% WI15. "agigrghc P—39—64+6—3-8764+1+—61+2+"716. 114. 56. 0

1(’& € | Angle 26 (20.2) | Intensity (%) :

20.9 4.2 74.3

10.6 8.3 81.1

72 12.3 39.3

7.2 12.4 22.7

6.9 12.8 100.0

6.8 13.0 8.0

6.0 14.8 1.0

5.4 16.4 22.0

53 16.7 14.6

5.2 16.1 9.7

5.1 17.5 32.4

4.7 18.7 0.9

4.4 20.1 8.6

4.3 20.6 3.0

4.3 20.8 8.1

3.9 22.7 4.0

3.9 22,0 2.6

3.7 23.8 21.4

3.7 24.2 234

3.6 24,7 74.9

Table 3: PXRD Peaks for Form E

"'Szgmg Angle 26 (20.2) | Intensity (%)
10.0 8.8 26.2
7.9 11.3 12.7
6.9 12.8 100.0
5.8 15.3 5.4
5.7 15.6 22.4
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5.416.56.5 4.022.01.3 3.724.03.7 3.525.32.5 Table 2: PXRD Peaks for Form B
d-SpacingAngle 2 0 (0.2)Intensity (% 20.94.274.3 10.68.381.1 7. 212!11%@%13%5
7.212.422.7 6.912.8100.0 6.813.08.0 6.014.81.0 5.416.422.0 5.316. 714.
5.216.19.7 5.117.532.4 4.718.70.9 4.420.18.6 4.320.63.0 4.320.88.1
3.922.74.0 3.922.92.6 3.723.821.4 3.724.223.4 3.624,774.9 Table 3: PXRD
Peaks for ForW?B88%aci ngAngle 2 0 (0.2)Intensity (% 10PQRIBIFIR
7.911.312.7 6.912.8100.0 5.815.35.4 5.715.622.4

"'SI(’;‘“g Angle 26(0.2) | Intensity (%)
51 17.4 5.0
4.7 18.7 25.7
45 19.9 41
22 211 3.8
2.1 215 32
2.0 2.4 4038
3.0 2.7 255
38 235 115
37 2472 0.9
3.6 25.0 58
35 25.7 9.6
34 25.9 3.9
34 26.4 352
33 268 74
3.2 278 2.6

Example 5: FTIR spectroscopy
{0121]  Fourier-transform infrared (FTIR) spectra were recorded with a Nicolet Nexus

670 FT-IR spectrophotorneter. Samples were scanned using a Nicolet SMART
DuraSamplIR attenuated total reflectance (ATR) accessory. Samples were scanmed at a
resolution of 4 cm’? averaging a total of 64 scans from 4000 to 400 cro’.

{0122] FTIR spectra of parecoxib sodium Forms A, B and E from 4000 to 500 cm’?

are shown in Figs. 2, 6 and 10 respectively.

Example 6: DSC

[6123]  Differential scanning calorimetry (DSC) data were collected with a Mettler-
Toledo DSC 821. The temperature and enthalpy were calibrated with indium and zinc
reference standards. Samples were analyzed in either sealed or pinpricked 40 pl aluminum
pans from 25°C to 300°C. The heating rate was 10°C/minute and the nitrogen purge rate
was 50 ml/minute.

[0124]  DSC thermograms for parecoxib sodium Forms A, B and E are shown in Figs.
3, 7 and 11 respectively.

[0125] Form A displayed a single melting endotherm with an onset at about 273.1°C
(AH; = 23.8 kJ/mole). Form B displayed an endotherm with an onset at about 195.9°C
(AH, = 20.71 kJ/mole) representing transition to Form A, followed by a sharp melting
endotherm for Form A at 273.7°C. Form E displayed a broad endotherm with an onset at
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25 07 OCT 2005 WD 03/078408 PCT/ US03/ 07484 d- Spaci ngAngle 20 (0.2)Intensity
(9% 5.117.445.0 4.718.725.7 4.519.94.1 4.221.13.8 4.121.53.2 4.022. Wﬂﬁ 00
3.922.725,5 3.823.511.5 3.724.20.9 3.625.05.8 3.525.79.6 3.425.93.9
3.426.435.2 3.326.87.4 3.227.82.6 Exanple 5: FTIR spectroscopy [0121]
Fourier-transforminfrared (FTIR) spectra were recorded with a N col et Nexus
670 FT-1R spet? PPt oneter. Sanpl es were scanned using POHEESHEEBLSVART
DuraSanmpl | R attenuated total reflectance (ATR) accessory. Sanples were

scanned at a _resol ufi of er agi a tatal] of 64 _scans from 4000 to
400 cnf'. [01P9F Bore &B@aﬁﬁ?%ﬁaﬁﬁ&aﬁﬂ&p’%ﬁaﬂﬂﬁﬁ?mﬁgm&f OWRH™ER £ r om 4000
to 500 cni 1 shamendii@whddtierhrif@Fors A £ 2@MCLOhe eaREGLE MEFms Beadplte 6. DSC
[0123] Differential scanning calorinetry DS%) data were collected with a

P

Mettler- Tol ebr3mpspriogs mekipgw éﬁf}éﬁﬁé%‘?@é(ﬁéﬂw & RSBy DYt Eta8S) i brated with

i ndi um and zi pgoskRler ence standards. Sanples were analyzed in either sealed
or pinpricked 40 | "al um num pans from 25C to 300C. The heating rate was
10C/ mi nut e ant¥1i@le rBasedepcthe Heatgé Trapgitéon RudesbooF astns Hiapd Eare bebeved to be

enantiotropically related to Form A, meaning there is a change in the stability relationship
between the forms around a transition temperature T.. Determination of T, for Forms B
and E with respect to Form A was performed by the use of eutectic melting data.

(0127} Eutectics were formed between a reference compound (RC) and each of Forms
A, B and E of parecoxib sodium. Subsequently heat of fusion data were used to derive the

free energy difference between the crystal forms at the eutectic temperature (equation I):

x(Gr-Gytes = AHpei(TerTe)/ Te — ACp{ TerTorTeidn(Ted/ Teg)]
+ Tef XXy Xeo) + (1-X)Inf (I-X)/(1-Xo)]} (equation T)

wherein x,; and x,; are the mole fraction of crystal forms j and i respectively in the eutectic;
(G—G)) is the free energy difference between crystal forms i and j at T,y AH,gand AHq.
are the enthalpy of eutectic melting of crystal formns j and i respectively; 7.; and T,;are the
terperatures of eutectic melting of crystal forms i and j respectively; 4C,;is the heat
capacity change across the eutectic melt; and R is the ideal gas constant.

[0128]) The eutectic melting data for Forms A, B and E with selected reference
compounds are given in Table 4.

Table 4: Eutectic melting data for Forms A, B and E

Form A Form B Form E
melting point, °C 274-276 Phase Conversion Phase Conversion
RC is phenacetin
Xe 0.25 0.25 0.25
T., °C (mean) 118.2 124.7 124.7

| 4H e, kJ/mole 24.64 25.99 27.08
RC is benzanilide
X, 0.17 0.18 0.18
T, °C (mean) 155.6 156.6 156.2
AH,,, k]/mole 28.32 31.95 31.42
RC is salophen
Xe 0.42 0.42 0.42
T., °C (mean) 171.7 170.1 170.1
4H,,, kl/mole 25.82 36.83 34.62
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[0124] DSC t hernograns for parecoxib sodiumFornms A, B and E are shown in
Figs. 3, 7 and 1l respectively. [0125] Form A displayed a single nelting
endothermw th an onset at about 273.1 C (Al -{ = 23.8 kJ/nole). FoHET 2005

di spl ayed an endothermw th an onset at about 195.9C (QH1 = 20.71 kJ/nole)
representing transition to FormA, followed by a sharp nelting endotherm
for FormA atWoPBI™488 Form E di spl ayed a broad endot her m MTHS0ap4®inset at 26
0 7 OCT 2005 WO 031078408 PCT/ US03/ 07484 about 206.6C ((H = 18.35 kJ/ nol e)

representing transition to FormA, followed by a .sharp nelting endotherm
for Form A at[%¥] > dhephisciomsidng a@ﬁgnﬁr@raﬂm%%ﬁw%&n@% betSFIE R i or t o

nel ting were xepd {ineds BPE.b9MhEI%o§?Aahﬂ$F%%§deﬁﬂ&1% Bs of ABOE(AB) Cr 0SCopy.
[01261 Based on the Heat of Transition Rule both Forns B and E are believed
to be enanti wdrSHTIAT (A rees giveadn Tl r The AH feeBermi Fetmes and Borm BRemge in the
stability rel gt} I MBF&J}& I: 1 & tenperature T.
Determ nati onﬂg’?&ﬁ&}%}uﬁgﬁm angzlﬂ&é\n@l}tsﬁ&rﬁ% p%‘g%édtngﬁ éér%ﬁ) was perfornmed
by the use ofceephdsoni ¢ nelting data. [0127] Eutectics were forned between a
ref erence compound (RC) and each of Forns A, B and E of parecoxi b sodium
Subsequently heat of fusion TablaSnwdhermwlydzmis pdesmetexrst he free energy

di fference between s L A ke p (equation

1): xe. T(Q Qre F=gt—=e- — R 1) ]

+Tel { Xel n(Xe/ X.) 4L = 6.6a RIS B b0 PRA 1y LBIATE Yej and x|

are the nol e fracthildaE E 1371 i i 6 he eutectic;

(G-0O is the fredlenlepgympirfpefdfce bet ween crystal forms i and j at Ti;
,JH,,, ej and AH, nHT =higtepyperatiine foipy of eutectic melting of crystal forms j
and i respectivel y;Alf&omapat of solefioa dathe  t enperatures of eutectic nelting of

crystal fornms i and | respectively; ACP, lis the heat capacity change across
the eutectic Wapql; Mi%@ﬁ@rq wad to G quitesinss Byfperey.ovhoIsys Femd AetitSect i ¢

nel ting data fghd 6% Mhddin Biefyvifh b tSEHEESRH B Al & 16 Gank 6RIPSUNdS are
given in Table 4. Tabl'e 4: Eutectic nelting data for Forms, A, B and E Form
AFor m BFor m Estability correlates with true density data of the crystal forms as measured by helium

pycnometry (Form B, 1.46 + 0.01 g/em’; Form E, 1.42 = 0.01 g/cm’; Form A, 1.34 £0.01

g/en’ )

[0131] By definition, the free energy difference between crystal forms is zero at the

transition temperature. The transition temperature given in Table 5 above was calculated

according to equation II:
T= AH/AS (equation IT)

[0132]  The similar transition temperatures for Form E/Form A and Form B/Form A
pairs are related to the narrow energy difference between Forms E and B. The similar free
energies of Forms E and B make it difficult to ascertain which form is the more
thermodynamically stable at ambient temperature. For example, the heat of solution and
eutectic melting data suggest that Form E is more stable, whereas the DSC data would

suggest that Form B is the more stable form based on transition energies.

Example 7: Mojsture sorption
[0133] Moisture sorption data were collected at 25°C from 0% to 80% RH using a

Surface Measurement Systems Dynarnic Vapor Water Sorption analyzer. The equilibrium
window was for a dm/dT of 0.0003 or a maxmmum time of 120 minutes.

[0134]  The moisture sorption profile of parecoxib sodium Form A at 25°C is shown in
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mel ting point, C274-276Phase Conversi onPhase Conversion RC is phenacetin
xe0. 250. 250. 25 Te, C neanll8.2124.7124.7 dHre, kJ/ nol e24. 6425.9927) DYCRA;AMG s
benzani | i de xe0.170.180.18 T, C neanlb55.6156.6156.2 dH, e

kJ/ nol e28. 3231. 9531. 42 RC i s sal o hen xe0.420.420.42 TG C

meanl71. 7170.1170.1 4H, ee kJ/ nol e25. 8236.8334.62 27 0 7 O CT 2005 WO

03/ 078408 PCTVO&H%¥FH¥484 10129] The eutectic nelting dat aPEHREHHE4aN
enantiotropic relationship between Forns A and either B or E. O her

t her rodynam c_pa ters derived fromplots of AG AS)  and AGT-1/T (AH)
are given in ?ﬁb‘{'%ﬁ'ﬁébegll?s?@?‘“ L(’Sr"?‘ﬁ %YWR'@{HEE((W#F%&W“‘R%& rs from
sol ution cal opsEBEY RIEASUrenents is also provided in Table 5 for

conparison. Table 5: Thernodynam c paraneters_ Forns/ Transiti onAH / nol eAS

J/ ol e/ KTs C [9t2Hor mTs meistune spriptionmaoiges qf payeanxibsggium Fgnus prBge ghoem HT=For m
ALT 15 17. 94" iglbddoldzday! SATRERABR H Qoukl ibellbsdlyd-Samac at ure for m
* AH from heat of solution data [01301 Forns B and E were found to be quite
cl ose in ener tyn Foeh.cadbmgdessriban Wa snoistuse avkr thy k08P range tevied- gy with
respect to both Forns B and E. The rank order of stability correlates with
true density data of the crystal fornms as neasured by helium pycnonetry
(FormB, 1.46 * 0.01 g/cnB8; FormE, 1.42:J. 0.01 g/crn3; FormA, 1.34 0.01
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g/cnB.) 101311 By definition, the free energy difference between crystal
forms is zero at the transition tenperature, The transition terrpq_qq}gilr_%ﬁk
given in Table 5 above was cal cul ated according to equation 11: Te= S
(equation I1) [0132] The simlar transition tenperatures for FormE Form A
and Form B/Form A pairs are related to the narrow energy difference between
Forms E and Ig‘.’OOPWé“& mlar free energies of Forms E and PETARNIO™8¢ difficult
to ascertain which formis the nore thernodynam cally stable at anbi ent

t enper at ur e. le _the heat of solution and eutectic nelting data
suggest that %%%WP& stabl e, whereas the DSC data woul d suggest that
Form B i s thejnDPparesdxdlbaunhat Mbaded e thit ¥ebdtdrbialeRRy@hRSsd Exanpl e 7:

Moi sture sorption [01331 Moisture sorption data were collected at 25C from

0% to 80% RH usi Agstantiaby pemseleatseasur ement Systems Dynanic Vapor Water
Sor ption anal¥v)zer. The equilibrium w ndow was for a dm dT of 0.0003 or a

maxi num time of THOPHAYP é%d.lmﬁgflgjﬂ? hthat isrﬁﬂ”@tf\]‘?‘sech%ré?tﬁrﬂzieﬁﬁ“ﬁ%‘ﬁal e

of par ecoxi b sodi !;!mvfe@&%ﬁﬁfact%ﬁga&énﬁﬂ&\g@t Tedbt & B9 vVanfds Selece@ @B 03/ 078408
PCT/ US03/ 07484 Fig. 4. Form A sorbed |ess than 1% noi sture over a 0-60% RH
range, but del i qgwyp eehsistigonfé 6699 R anfl(34.350.2rfegraedi st ure sorption profiles
of parecoxib sodium Forns B and E are shown in Figs. 8 and 12 respectively.

Bot h Forns B %nd Tke paegcexip sedidn elClive 1| thayds Foymyrosscbpriederized atreasidnm A, sor bi ng
| ess than 1% noi QVer: fuld 9 rLaR esiieds 129 0 7 OCT 2005
WO 03/ 078408 Pdﬁ%ﬁ%%f%ﬁ%%ﬂ |§‘%Lb%¥’@1f‘§: e 15 sodi um i n a
crystal | ine for mlakedos Stifith 8kl | tn AMBAAIOUS B eri 30 BSLANGI A1 |y
nonsol vated. 2. T eﬁ%%recom sodl%lumo Aaiml that e?zg Form ‘as
characteri zed at Fpegstragpjorm infirosicpectramsabstagiislly insascordancp ith Eign2.havi ng at
| east two 29 val ues selected fromthe

5. The parecoxib sodium of Claim 1 that is Form A as characterized at least by a

differential scanning calorimetry thermogram substantially in accordance with Fig. 3.

6.  The parecoxib sodium of Claim 1 that is Form B as characterized at least by a
powder x-ray diffraction pattern having at least two 2 & values selected from the
group consisting of 4.2, 8.3, 12.4, 16.7, 17.5, 20.8 and 24.7 + 0.2 degrees.

7. The parecoxib sodium of Claim I that is Form B as characterized at least by a

powder x-ray diffraction pattern substantially in accordance with Fig. 5.

8.  The parecoxib sodium of Claim 1 that is Form B as characterized at least by a
Fourjer-transform infrared spectrum substantially in accordance with Fig. 6.

9.  The parecoxib sodium of Claim 1 that is Form B as characterized at least by a

differential scanning calorimetry thermogram substantially in accordance with Fig. 7.

10. The parecoxib sodium of Claim 1 that is Form E as characterized at Jeast by a
powder x-ray diffraction pattern having at least two 26 values selected from the
group consisting of 8.8, 11.3, 15.6, 22.4, 23.5 and 26.4 + 0.2 degrees.

11. The parecoxib sodium of Claim 1 that is Form E as characterized at least by a
powder x-ray diffraction pattern substantialty in accordance with Fig, 9.

12.  The parecoxib sodium of Claim 1 that is Form E as characterized at least by a
Fourier-transform infrared spectrum substantially in accordance with Fig. 10.
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group consisting of 5.6, 9.6, 11.0 and 14.5 0.2 degrees. 3. The parecoxib
sodiumof Claim1l that is Form A as characterized at |east by a powder
x-ray diffraction pattern substantially in accordance with Fig. 1. U‘?' ﬁhl%
parecoxib sodiumof Claim1l that is Form A as characterized at |east 0oy a
Fourier-transforminfrared spectrum substantially in accordance with Fig. 2.
5. The parecd¥®HEtum of aiml that is FormA as charR@Vsiives at | east
by a differential scanning calorinetry thernogram substantially in
accordance with Fig. The &ar,ecoxi b sodiumof Caiml that is FormB as

3. 6. g
char act eri zed3at T?%&EE’PO’B‘}S@“% 1that s Fogrn F 4s gharactmizeidt {85t Py Ravi ng at

least two 2 9 vahpgentipld aﬁfiﬁ@&}ﬂﬁ&mogﬂ’a&léﬁbs@@ﬂﬁiyﬂ hdGrdefce 448, 8.3, 12.4,
16.7, 17.5, 20.8 and 24.7 . 2 degrees. The parecoxi b sodi umof Caim!]

that is Form B aBigcHaracterized at | east by a powder x-ray diffraction
pattern substantially in accordance wwth Fig. 5. 8. The parecoxi b sodi um of

5
Claim1 that s AepereitsedemLdrugaubstinge epmprisipg aideastapont I0nefispid paregoxids f or m
infrared spectr uggdﬁﬁgﬁtnﬁp&jtggrg M&o%&wsg%g@g%ﬁ%rﬁg.g. 6. 9. The parecoxib
t hat '

sodium of Caim] Is Form B as characterized at |east by a

differential oapp g, GRkAI, BPEhth LARIROLAILSHIRGBAJrfld pirek SpRRREA AN

with Fig. 7. 10. The parecoxi b sodi um of %alml that is 'Form

characteri zed at islireenstor mpresanhysioangaronsotvated crifstal fowes | on pattern having at

| east two 2 9 val ues selected fromthe group consisting of 8.8, 11.3, 15.6,
22.4, 23.5 arl§. 2Bhedrupsupstansg pbelgim tpwheriesubg praialsallpt s prrgpeds sodugiin 1 t hat

is FormE as chapagt 8{%&%%@’%%%88&&5@“{%8%' x-ray diffraction pattern

substantially in accordance "'wt parecoxi b sodiumof Claim1l

that is Formg a’?h&#}fi‘é ablisick 6£Ea 14 @&?Jinh@ﬂ he o};%ergagﬁyg}Jua%ﬁ&HﬂeE”%ar ed

spectrum substantially in accordance with Fig. . 7 OCT 200

03/ 078408 PCT/ USor3std forgu camprist HermpAr ecoxi b sodium of Caim1 that is FormE
as characterized at least by a_ differential scanning calorinetry thernogram
subst ant i al | Y18 nThacdug ephtanse af €lim 1 wherein saidjone opmprgraplsgsqus, nep@ivatet dr ug

subst ance conpri Mgf&;mlcg;%&{segm_ 90% of said parecoxib sodiumin one or
nor e anhydrous, nonsol vated crystal forns. 15. The drug substance of Claim

14 wherein atjgl egsd arBPQMbtade ¥ Ohint NEWRAIEGINE oS RieWihydrous, nonsolvated

crystal forms comprise Form E.

20. A process for preparing a parecoxib sodium drug substance having at least about
90% Form A, the process comprising the steps of (a) crystallizing parecoxib sodium
from a crystallizing solvent to produce a crystalline form of parecoxib sodium, and
(b} heating the resulting crystalline parecoxib sodium at a temperature of about
110°C to about 230°C to produce said drug substance.

21. A process for preparing a pharmaceutical composition useful in treatment of a COX-
2 mediated disorder, the process comprising a step of dissolving in an aqueous
medium the parecoxib sodium drug substance of Claim 14, together with at least one

pharmaceutically acceptable excipient, to form a solution.

22. The process of Claim 21, further comprising a step of lyophilizing said solution to

provide a sohd particulate composition comprising amorphous parecoxib sodium.

23. A pharmaceutical composition comprising a therapeutically effective amount of the
parecoxib sodivm drug substance of Claim 14 and at least one pharmaceutically

acceptable excipient.
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is in one or nore anhydrous, nonsolvated crystal fornms. 16. The drug
substance of Claim 14 wherein substantially all of the parecoxib sodiumis
in one or nore anhydrous, nonsolvated crystal forns. 17. The drug gqqﬁﬁa@@F
of Claim 14 wherein said one or nore anhydrous, nonsolvated crystal tor
conprise Form A 18. The drug substance of C aim 14 wherein said one or nore
anhydrous, nonsolvated crystal forns conprise FormB. 19. The drug

subst ance 2af Cliaenafl thewbiidsiticnabfl cint 28 fepRpaativel lofus moagsaaRhy fred
crystal fornms conprise FormE. 20. A process for preparing a parecoxib
sodi um drug subsedrEaCRX 2 mediated diserdetapout  90% Form A, the process
conprising the steps of (a) crystallizing parecoxib sodium froma
crystallizing solvent to produce a crystalline form of parecoxib sodium and
(b) heatir2g. t h&Jseeduhd pargeoxily sédituni dreg pabseaniox oD Chagi 1inamarufhetogeasfat ur e of
about 110C to about 23QC to. produce said drug substance. 21. A process for
preparing a phaRsdcassnt |tfee%fﬁﬂ3‘bggx-8m%ﬂﬂlsqrﬁeltlpééﬂlh@ﬁ% of a COX- 2
medi at ed di sorder, the process conprising a step of dissolving in an aqueous
medi um t he parecoxi b sodi um drug substance of Claim 14, together with at

| east one pharmaceutically acceptable excipient, to forma solution. 22.
The process of Caim21, further conprising a step of lyophilizing said
solution to provide a solid particul ate conposition conprising anorphous
parecoxi b sodium 23. A pharmaceutical conposition conprising a

t herapeutically effective anmount of the parecoxib sodiumdrug substance of
Claim 14 and at | east one pharmaceutically acceptable excipient. 31 07 OCT
2005 24. Use of the conposition of claim23 for preparation of a nedi canent
for treating a COX-2 nedi ated disorder. 25. Use of the parecoxib sodium
drug substance of Caim114 in manufacture of a nedicanment for treating a
COX-2 nedi ated di sorder in a subject. 32
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