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The present invention relates to the FormV pol ynorph of Conpound A having
the chem cal structure shown below. 10 Conpound A as well as_a process for
synt hesi zi ng -t he Form-V polynorph. Conpound A exi sts-in five polymorphic
forms (Forns | -V), an 15 anorphous formand two hydrated forns. The
conpound is a hﬁw cycl ooxygenase-2 (COX-2) inhibitor,
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as "ot her COX- 2 %SHMMM%MMWESMPMW -MBETBFL-Publ i cati on

o 5, 801, 410, A R A S B A RBhabeRecEe ey

i ncorporated b W[EB@ einits entirety. A process for making Conpound A
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Compound A

as well as a process for synthesizing the Form V polymorph.
Compound A exists in five polymorphic forms (Forms I-V), an
15  amorphous form and two hydrated forms. The compound is a potent and selective
cyclooxygenase-2 (COX-2) inhibitor, useful primarily in the treatment of
inflammation, pain and fever as well as other COX-2 mediated diseases, such as
described in PCT Publication Nos. WQ96/ 10012 and W096/16934. Compound A is
described in U.S. Patent No. 5,861,419 granted on January 19, 1999 (Bxample 23),
20  which is hereby incorporated by reference in its entirety. A process for making
Compound A is described in U.S. Patent No. 6,040,319 granted on March 21, 2000,
which is hereby incorporated by reference in its entirety. The present invention
unexpectedly provides for a novel, robust process for making a Form V polymorph of

compound A from any one of Forms I, II, I or IV or any mixture of polymorphs of
' 25 © compound A.



SUMVARY OF THE I NVENTION A first aspect of the invention,preydnfiesodda

pol ynor phic form of the conpound of formula A A which is desi gnated Form V.
An enbodi ment may relate to the conpound of formula A which is nay be
useful in the treatnent of cycl ooxygenase-2 nedi ated di seases.- A second
aspect of the invention provides a pharmaceutical conposition conprising a
non=t oxi-c-t-herapeutical |l y effective anount -of ~apolynorphic formas defined
above arsdIMMAJRY Ol €HE INVMENEIOMNt abl e carrier. A enbodinent nay relate to
certain. pharnaceutlcal conpositions for the' -treatnent or

Chepoun R Saike (o e St g RES: £ BORp RS LS dlf BB PPRIANCA, |,

“therapeutically effective -anount ‘of a polynorphic formas defined above in
t he manufacture of a nedicanent for the treatnent of an inflanmatory

di sease susceptible to treatment with an non- st ertidaBOs6hls -i nfl ammat ory
agent. .A fourth aspect of the invention provi d use of a non-toxic
therapeutically effective anount of form as defined above in
t he manufacture of a nedicanent for the ment of a cycl ooxygenase
medi at ed di sease advant ageously treated active agent that

sel ectively inhibits cycl ooxygenase-2 in phefer to cycl ooxygenase-1. A
fifth aspect of the invention provides a use ofla n-toxi c therapeutically
effective anount of a polynorphic formas defin in the manufacture
of a nedicanent for the treatnment of an illness selected fromthe group
consisting of: -2 26 Novenber 2004 (a) rheunatig fever, ‘ _

; - "

g whlch is designated Form V.

An embodiment may relate to the compound of formuia A whlch is may be useful in the

treatment of cyclooxygenase-2 mediated diseases.

A second aspect of the invention provides a phammaceutical composition comprising a
non-toxic therapeutically effective amount of a polymorp!nc form as defined above
and a phammaceuntical acceptable carrier. .1 An embodiment,
mav telate to certain. pharmaceutical compositions for the “{reatmient of
cyclooxygeuase-z mediated diseases comprising the Form V polymorph of
Compound A.

A third aspect of the invention provides a use of a non-toxic therapeutically effective
amount of a polymorphic form as defined above in the manufacture of a medicament for
the treatment of an inflammatory disease susceptible to treatment with an non-stercidal .

anti-inflammatory agent.

‘A fourth aspect of the invention provides a use of a non-toxic therapeutically effective
amount of a polymorphic form as defined above in the manufacture of a medicament for the
treatment of a cyclooxygenase mediated disease advantageously treated by an acfive
agent that selectively inhibits cyclooxygenase-2 in preference to cyclooxygenase-1.

A fifth aspect of the invention provides a use of a non-toxic therapeutically effective
amount of a polymaorphic form as defined above in the manufacture of a medicament for

the treatment of an illness selected from the group consisting of:
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(b) synptons associated with influenza or other viral inbgglicdisr2dp@mmon
cold, (c) low back and neck pain, (d) dysnmenorrhea, (e) headache, (1)
t oot hache, (g) sprains and strains, (h) nyositis, {i} neuralgia, (I)
synovitis, (k) arthritis, including rheumatoid arthritis; degenerative
joint diseases (osteoarthritis), gout and anl cyl osing spondylitis, (I)
~bursitis; - (m-buns, -(n) injuri-es, -and (o) fol lrom ng-surgi-cal and-dental
procedures A sixth aspect of the invention provides a process for naking a
Form V pol ynor A of thegmptigdesgral fornula A A conpri si ng - conbi ni ng

pol ymorph 1, 1 gy 11 byiior s @bialcR WRRSHI oA B bifled bnsaGglAhcad1eat i ng
to an el evat ed tenperature | ess than about 75C, an coo ing to a low

t enper at ure t 0@ pr oMyekack #d npkipsiny pol ynor ph. - 2a 26 Novenber 2004 BRI EF

DESCRI PTI ON OF(d)HE BRMMENGS:, i n whi ch:
(6  headache,
® toothache,
(2) sprains and strains,
(_h)’ myositis,

(1) ncuralgia,
) = synovitis, :
: (k) arthritis, mcludmg rtieumatoid axthnus degeuemtwe joint diseases (ostcoarthntis),
gout and anlcylosing spondyht[s ' ?
) bussitis,

‘(m)  bums, _
{(n)  injuries, and . ‘ -
(0) fallowing surgical and dental procedures

A sixth aspect of the invention provides a process for making a Form V polymorph of

structural formula A:

comprising:

combining polymorph I, IL, IIl or IV of Compound A with isopropyl acetate; heating
to an elevated temperature less than about 75°C and cooling to a low temperature to
produce the Form V polymorph

-2a-



The invention is described in connection with the append r AW Fig. 1
is the X-ray powder diffraction (XRPD) pattern of Forn1V§9N&ﬁgﬁ%Pﬂ?§ t he
XRPD pattern of Form1l;, Fig. 3 is the XRPD pattern of Form1l Fig. 4 is
the XRPD pattern of Formlll; Fig. 5is the XRPD pattern of FormN, Fig. 6
is the XRPD pattern of the hem hydrate; and Fig. 7 is the XRPD pattern of
‘t'he-sesqui hydrate: 26 Novenber 2004 WD 01/92230 PCTI USOL/ 16566 DETAI LED-
DESCRI PTI ON This i nvention enconpasses the Form V pol ynorph of structural
formula A 5 A having the follow ng physical characteristics: DSC

extrapol ated onset nelting tenperature of 133.9C, DSC peak nelting
tenperature of 134.5C, and x-ray powder diffraction peak positions, Cu K

.al pha, of: 13.7 , 7, 5.0, 4.9, 4.8, 4.7, 4.5, 4.2,
4.0, 3.9, 3.8, §R£E§?E%C%§P§10§@TEEPRJ§WG§ 9 and 2.8 angstrons. 10 An
..enbodi nent of the |nventl'(ﬁheixﬁzeﬁtﬁkﬁ&@éé&ﬂeﬁ'dbﬁﬁéd@ﬂ&n%&n&@ﬂﬁ%éﬁﬂgd i
‘characterized aﬁlb‘tmlt ng an x-ray powder diffraction pattern peak p03|gtsi on
a

Cu K al pha, at 13.7 angstrons. Wthin this enbodi nent of the
invention is the FormV pEig/&mﬁhhiﬁfay@mmﬂewhﬁrd&ubumBD)E&@éxﬁ@f?@ﬂnﬁﬂvd as

havi ng at | east one x- rapr,O ttern peak position, Cu K
~.al pha, at about: 7.2, 15 958 he HEI Bikd:R Br PELL £

'6.9,6.7,5.8,5.7,5.0, 4. 9, 4Fig 3 iythe SRBD patero ofFemsls, 3.7,3.6,3.4,3.3,3.1,3.0
;2.9 0r 2.8 angstroms. Fig. 4 isthe XRPD pattern of Form III;

Fig, 5 is the XRPD pattern of Form IV;
Fig. 6 is the XRPD pattem of the hemihydrate; and
Fig. 7 is the XRPD pattern of the sesquihydrate.
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An enbodi ment of the invention is the FormV pol ynorph obg \CRMRAUMRALA
characterized as having a DSC extrapol ated onset nelting tenperature of
about 133. 9¥0 022Mh enbodi nent of the invention is the FormCt/ysoinesss ph of
Compound A characterized as having a DSC peak melting tenperature of about
134.5C. An enbodi ment of the invention is the FormYV pol ynorph of Conpound
A -having theaforesai d characteristics in substantially pure form- 25 The
invention' 'f enconpasses a pharnaceutical conposition conprising a

non-t oxi c ther}@@?gﬂiﬁg (ﬁ{]_{)@ﬁt} ve anount of a Form V pol ynor ph of
Compound A and a phar rraﬂcggqt! ca 1§ acceptabl e carrier. An enbodi ment of the
i nventi on enconpasses a Hi$ Hyantiin OCCRIPRYIES tha Fogn Mbpdlpmenpher s@@Oural\O

01/ 92230 PCTI Yg4d214@566 i nfl ammat ory di sease susceptible to treatment with
an non-steroidal anti-inflammtory agent conprising admnistering to a

patient in need of such treatnent a non-toxigC %r@@eutically effective
anmount of a Form V pol ynor ph of Conpound ther ehbodi ment of the

" A
ch

i nventi on enconpasses a net hod 5 treati cycl ooxygenase nedi at ed
di sease advant ageously treated rvesdgent  that selectively
I nhi bits cycl ooxygenase-2 in prefenbngg to cycl ooxygenase-1 conpri sing

adm nistering to a patient in need
t herapeutically effective anmount of é\l For
Anot her enbodi ment of the invention enco

atnent a non-toxic
V pol ynor ph of Conpound A
CaHrret hod for

3

5 A

' having the following physical characteristics: DSC extrapolated onset melting
temperature of 133.9°C, DSC peak melting temperature of 134.5°C, and x-ray powder
diffraction peak positions, Cu K alpha, of: 13.7,7.2,6.9,6.7,5.8, 5.7, 5.0,4.9, 4.8,
4.7,4.5,4.2,4.0,39,3.8,3.7,3.6,3.4,3.3,3.1, 3.0, 2.9 and 2.8 angstroms.

10 An embodiment of the invention is the Form V polymorph of
Compound A characterized as having an x-ray powder diffraction pattern peak
position, Cu X alpha, at about 13.7 angstroms. Within this embodiment of the
invention is the Form V polymorph of Compound A further characterized as having at
least one x-ray powder diffraction pattern peak position, Cu K alpha, at about: 7.2,

15 6.9,6.7,5.8,5.7,5.0,4.9,48,4.7,4.5,42,4.0,39,3.8,3.7,3.6,3.4,33,3.1,3.0,29
or 2.8 angstroms.

An embodiment of the invention is the Form V polymorph of
Compound A characterized as having a DSC extrapolated onset melting temperature
of about 133.9°C.

20 An embodiment of the invention is the Form V polymorph of
Compound A characterized as having a DSC peak melting temperature of about
134.5°C, ‘

An embodiment of the invention is the Form V polymorph of
Compound A having the aforesaid characteristics in substantially pure form.

25 The invention’also encompasses a pharmaceutical composition
comprising a non-toxic therapeutically effective amount of a Form V polymorph of
Compound A and a pharmaceutically acceptable carrier.

An embodiment of the invention encompasses a method of treating an



10 treating an illness selected fromthe group consisting ,Q%Vem(b?gzoweurmt ic
fever, (b) s%rrptoms associated with influenza or other vira ctions
common col dYOPM8/2%0 (¢) | ow back and neck pain, (d) dysnmenoPEHESILI6E66
headache, (f) toothache, (g) sprains and strains, (h) nyositis, (i)
neuralgia, (7) synovitis, (k) arthritis, including rheumatoid arthritis,
degenerative-joint diseases (osteoarthritis), gout and ankylosing -
spondylitis, 25 (I) bursitis, (m bums, (n) injuries and (0) foIIovving
surgi cal and dgp.3lmbb r | | ent
‘need of such treat mnt%%éﬁg%g%gpgmthyfﬁa&%leeg %tglaﬁ fg%g%lfi‘%\%mﬁw 'iS’Irya
Form V pol ym)r Bspnéw@ﬁﬁ@m@mmwt@mgm|a@an¢mmn¢@mfau@nummmm novel
rocess for r conpri si ng:
p uﬁcﬁr-;lewmoﬁwm%pm:&h o 9o gﬁﬁ&gﬂﬁbﬁ fngghﬁdpﬁ mp

conbi ni ng polynnrph I 0 acetate
" heating to an el evated t &S gﬁﬁ?@?@dwgtso t%wvenuon eﬂcompassesa od
5

ireating a cyclooxygenase mediated disease advantageously treated by an active agent
that selectively inhibits cyclooxygenase-2 in preference to cyclooxygenase-1
comprising administering to a patient in need of such treatment a non-toxic
therapentically effective amount of a Form V polymorph of Compound A.
_ Another embodiment of the invention encompasses a method for
10  treating an illness selected from the group consisting of:
(a) rheumatic fever,
(b)  symptoms associated with influenza or other viral infections,

commeon cold,
- (&)  low back and neck pain,
15 ' (d) dysmenorrhea,
(e) headache,
§§] toothache,

(g)  sprains and strains,
th) myositis,
20 @) neuraigia,
§)] synovitis,
(k)  arthritis, including rheumatoid arthritis, degenerative joint
diseases (osteoarthritis), gout and ankylosing spondylitis, '
() bursitis,
25 (m) bumns,
(n) injuries, and
(0)  following surgical and dental procedures,
comprising administering to a patient in need of such treatment a non-toxic
therapeutically effective amount of a Form V polymorph of Compound A.

30 This invention also encompasses a novel process for making a Form V
polymozph of structural formula A comprising: combining polymorph I, I, Il or IV of
Compound A with isopropyl acetate; heating to an elevated temperature less than
about 75°C; and cooling to a low temperature to produce the Form V polymorph.

For purposes of this Specification, the term ‘elevated temperature’

85 means any temperature above room temperature but less than about 75°C, as high as

4-



about 75C; and cooling to a | ow tenperature to produce tE@NJ;:v%En@Br 004
pol ynor ph. For purposes of this Specification, the term elevate ) .
t enper at ur eW0 03822%ans any tenperature above room tenper at UrGE/bSo/L Essb an
about 75C, as high as -4 26 Novenber 2004 WO 01/92230 PCTI US01116566 about
35-70C, preferably about 50-65C. Room tenperature i's about ZQC. Th.e. ”_t_elr m
-~ lrow tenperature'--neans -any tenperature below the " elevated-tenperat ure',
as |ow as about 0-30C, preferably ?St | ow as ab;)_u'énloéngC. SP?Ligg?erPIeg s
f es o oS, Lpventi , ¢
| 1;:8; msl O( ogggF O%h%q‘rt’rg'g {)ﬁ% p%%%x%&%%ou}t 500&2%; gktempgraturg is gpoup2PE) Theror m |
(onset of nel tieny ‘lowplePOrabE:’ memk mpwmbﬁm&&eloﬁahﬂzﬁl%%tdg]qgﬁggg@%’, 4l ting
: . 2C, pRRK 5 R : :
0 840,133eak mp. %13%8?(}36‘)1%@35%‘5&&6%%“&/&%%’E’E‘%@ 8@’% ting, mp. 133.9C,
peak mp. 134.5C). For nBolymprphinfgrms/ofCempoindds,dospurpasesof ﬂnstmd?ntbnt axﬁf i
‘the inventi®n RREOAFRRIVIINEnL! FGBSEn ﬁf.;l).ri%ﬁ'in@gé,%%g}g &rp%f‘l\ﬁ.@% %5&;}?
Compound A Whlf?h fﬂrt her fco )rises, | sgq ati1 ng th? or v I[I[ym)rp@. .
subset of this" &fh (ﬁ?’i‘?@h‘i’ 8 3 556G prai lupg 13he" GoFem Il frokstiofr ph by
V15 pol yimor b gt Gopaund A e B b e e B T g, T
lo 72 e PO P45 LR e o il ot St o
For m V pol ynor ptp. 13#4.580)ypdumd I Arotghr €iare dohgdrehsvat edst ferrPe;rgL:J:]e ;s glro(r)nu{/
ol yror ph F Commound. A (RGTLPEHFRALbPBelTvehi%h BieArBaRe: B srtect Bptaitor her
r .
polymo 'p thgpFormVpolymorph of Compound A which further comprises isolating the Form V
polymorph. A subset of this embodiment encompasses isolating the Form V
polymorph by filtration.
‘ An embodiment of the invention is the process for making a Form V
15  polymorph of Compound A wherein the elevated temperature is about 40-75°C,
' Another embodiment of the invention is the process for making a Form V polymorph
of Compound A wherein the elevated temperature is about 50-65°C.
An embodiment of the invention is the process for making a Form V
polymorph of Compound A wherein the low temperature is about 0~30°C. Another
20  embodiment of the invention is the process for making a Form V polymorph of
P
Compound A wherein the low temperature is about 10-20°C.,
Another embodiment of the invention is the process for making a Form

V polymorph of Compound A wherein the elevated temperature is about 50-65°C and
the low temperature is about 10-20°C.

25 The invention will now be illustrated by the following non-limiting
examples:




20 enbodi nent of the invention is the process for mnaking | ymor ph
of Conpound_ A wherein the |ow tenperature is about 10- Zo@g\%@{g}%ﬁéﬁeg

embodi ment YoP %39 nvention is the process for making a ForRRT/USBESADr ph

of Conpound A wherein the elevated tenperature is about 50-65C and the |ow
tenperature is about 10--20C. 25 The invention will now be illustrated by
PCT/ USO01/ 16566 PREPARATNE EXAMPLE A The starting material Conpound A was
made in accordance with U S.  Phuphpa PREPARATI VE EXAMPLE B
FORM I X Form ||l was obtajned by crystallizing rrpIc“)?‘Eﬁd A obtained in
accordance with Prepar atThFe*tE%B&magﬂﬂﬂl Comppendy waseadsiin acordanee with(aIS.
Scanni ng Cal dpdt/gé.re040mBed an extrapol ated onset of nelting at about

130C, and a peak 10 nelting point of about 131 C. PREPARATIVE EXAMPLE C
FORM IV Form 1V was prepared by m xing Preparative Exanple A (550.0g, 1.54
15 nol) and toluene (4.0 L) and PREPARATIVE EXAMPG Bo 32.6C to cause :
di ssolution. The solution was cool ed t%m and Form IV crystallized.

The m xture was then  cooled to OC over .~ n-Heptane (7.0L) was added
over 2 hr and the m xt urlommwel was obtained by crystallizing Compound A obtained in

accordance with Preparative Example A from ethyl acetate. Differential Scanning
Calorimetry showed an extrapolated onset of melting at about 130°C, and a peak
10  melting point of about 131°C.

PREPARATIVE EXAMPLE C
FORM IV
Form IV was prepared by mixing Preparative Example A (550.0g, 1.54
15  mol) and toluene (4.0 L) and heating the mixture to 32.6°C to cause dissolution. The
solution was cooled to 16.5°C and Form IV crystallized. The mixture was then
- cooled to 0°C over 1 hr. n-Heptane (7.0L) was added over 2 hr and the mixture was
filtered. The cake was washed with 3:1 n-heptane/toluene (3.0L) and dried to give the
product (521.0 g) as a granular solid.
20 '
PREPARATIVE EXAMPIED
HEMIHYDRATE
A solution of Preparative Example A (65 g) in 1 L of water wet toluene
was heated to 60°C and then cooled to ambient temperature. The hemihydrate form
25  crystallized and was isolated by filtration. The solids were dried at ambient
temperature under vacuum to give ~ 30 g of a colorless crystals.



filtered. The cake was washed with 3:1 n-heptane/tol uene ried to
give the product (521.0 g) as a granular solid. 20 PREP%\@%%%@X%PLE D
HEM HYDRATEWR 0382230 i on of Preparative Exanple A (65 g) in Ipdr/odoisassser wet
toluene was heated to 60C and then cooled to ambient tenperature. The

hem hydrate form 25 crystallized and was isolated by filtration. The
colorless crystals. 26 Novenber 2004 WO 01/92230 PCT/ US01/ 16566 PREPARATI VE
EXAMPLE E FORM 111 The hem hydr f ti anple D was heated to
90C in a vacuumoven for 12 hou%‘g@g@m&ﬁ t he’ vacuum oven to
give the Form M 5 pol ynor ph. PREPARATI WORMANPLE G AMORPHOUS The

anor phous form of conpou i il the.1l r V from
Preparative Exanple C to@g %@?ﬁl@%@ﬁ?}%@%@%@pﬂgﬁ?gvaegggtecg%adg}‘g{;gna135c)
under ni t r ogenY2qugm exEe dombl2 kpyehand eastadi dogvntio theomentmmyen &t givetha iidem I8 dry

at nospher e.5 15p6iRERAIRATI VE EXAMPLE H M XTURE OF POLYMORPHS Conpound 1 was
synt hesi zed i n accordance with Preparative Exanple

PREPARATIVE EXAMPLE G
_ AMORPHOUS
The amorphous form of compound A was obtained by heating the
10 Form IV from Preparative Example C to above its melting temperature (above about

135°C) under nitrogen, followed by quench cooling to room temperature under a dry
- atmosphere.

PREPARATIVE EXAMPLE H
15 MIXTURE OF POLYMORPHS
Compound 1 was synthesized in accordance with Preparative Exarnple
1 of U. S. Pat. No. 6,040,319. Compound 2 was synthesized in accordance with
Examople 1 of U. S. Pat. No. 6,040,319,

MeO,8
NM92+
| 1. HOAe, TFA, THF
ci
+ KOBu + PFe
l S | 2. NH4OH, reflux
P NM92
Me™ N
1 2

20

To a slurry of Compound 1 (1.10 kg) in tetrahydrofuran (THF) (2.5 L)
at 0 °C was added potassium tert-butoxide (2.47 L). The resulting mixture was

-



1 of U S Pat. No. 6,040,319. Conpound 2 was synthesi zed, | nce
with Exanple | of U S. Pat. No. 6,040,319. + KOtBu + cﬁ‘”l‘ eE‘ ?Oj?gil?, Mee
1. HOAc, TFROOMAE2301 PFs 2 2. NHAOH, reflux To a slurry of Bonusemsséy 1. 10
kg) in tetrahydrofuran (THF) (2.5 L) at 0 C was- added potassium
tert-butoxide (2.47 L). The resulting mxture was -7 26 Novenber 2004 WO
01/92230 PCTHUS01116566 transferred-to a slurry of Conpound 2 (1:19kg) in
THF at anbi ent terrperature The slurry was transferred to a sol ution of
acetic acid (1 |qu oacet i 0.23 L) in THF.
' Concentr at ed a?ﬁ%’%‘g@% 8{)‘5 dc%&@ﬁigﬁm Eﬁ%égﬁnb’%‘écW%aW@ The
reflux. The realmtwomsrtransfurred Mmsqllnmﬂnmf aadasuﬂ;d datc 1;‘313)3@@[ mﬁ@mgwuc adide 5 ;I;HE
~layer was conc 2@@;}9%@; ed.. The.to she
wi t h aqueous sggp hy r'oxi #'%Iﬂ? m@rﬁg ‘#ﬁﬂ%@&%&%@&@m
6 L. Acetone eilxa The reactiommixturs-waslcoeled and therphases oiete éme
(0.73 kg) ip THFlayer was concentrated and toluene was added. The toluene layer was washed
with aqueous sodjum hydroxide followed by water and then concentrated to ~ 6 L.
Acetone was added and a solution of p-toluenesulfonic acid (pTSA) (0. 73 kg)in
acetone was added and batch was filtered. The filter cake was washed with
toluene/acetone and the solid dried in vacuo to give 1.80 kg of Compound 3 in ~ 90 %
10 isolated yield as-an off white solid. )
To a mixture of toluene, water and Compound 3 (1.80 kg) was added
aqueous ammonia (1 equiv.). The phases were cut and the toluene layer was washed
with water. The mixfure was filtered through SOLKAFLOC and the filtrate was
concentrated to a saturated solution and then cooled to ambient temperature and n-
15  heptane was added. The solid was isolated by filtration, washed with toluene/n-

heptane and then dried in vacuo to give Preparative Example H as an off-white solid.

EXAMPLE 1
FORM V OF 5-CHLORO-3-(4-METHANESULFONYLPHENYL)-6’-METHYL-
20 [2,3’IBIPYRIDINYL
A mixture of Preparative Example H and isopropyl acetate (IPAC) was
heated at 55 °C. The suspension was cooled to ambient temperature and the solids
were isolated by filtration. The solids were washed with IPAC and dried in vacuo to

give the Form V polymorph (1.1 kg) as a colorless solid in ~ 87 % yield.
25 '

1H NMR (400 MHz CDC13) § 8.69 (d, 1H, J=2.3 Hz), 8.36 (3, 1H, J=2.2 Hz), 7.88
(d, 2H, J=8.4 Hz), 7.72 (4, 1H, J=2.3 Hz), 7.54 (dd, 1H, J7=:8.0 Hz, J2=2.3 Hz), 7.38

(d, 2H, J=8.5 Hz), 7.07 (d, 1H, J=8.0 Hz), 3.06 (s, 3H), 2.51 (s, 3H); 13C NMR (100
MHz CDCI3) 8 1584, 152.2, 149.7, 148.3, 143.7, 140.1, 137.9, 137.2, 135.18. 131.1,

30  130.0, 130.3, 127.8, 122.7, 44.4, 24.1.

CHARACTERIZATION OF POLYMORPHS

The polymorphic forms of compound A were characterized using the
following procedures.
35



acetone was added and batch was filtered. The filter cakg6 S _was W th

t ol uene/ acetone and the solid dried in vacuo to give 1.8 i ound 3
in- 90 % Y®M3RPHAted yield as an off white solid. To a mRCT!USMﬂfGSﬁ

tol uene, water and Conpound 3 (1.80 kg) was added aqueous ammonia (1
equiv.). The phases were cut and the toluene | ayer was washed W|th wat er.
“The-m-xture-was filtered-through SOLKAFLOC-and-the filtrate was-
concentrated to a saturated soI ution and then cool ed to ambi ent terrperature
and n 15 hept age ?o@ﬁ n .é” waaﬁllsol ated by filtration, washed

wi th tol uene/n- eFE S acuo to gi ve Preparative Exanple
H:as an off-white soI id. W@aﬁerﬁmhte\coﬂﬁcﬁdﬁ}ﬂ@%mpéMDpowdcr

ULFONYLPHENYL) ﬁﬁ!&abfg;ﬂéfélfuuggn I I r.e ive
Exanmple H and is 1:}(/ ta gop’%’e%:’%é{( 1% gtA’[glb o%ﬁlsgﬁléeng%gﬁeny on
was cool ed %o Qﬁ%ﬁ?ﬁg ‘{"égﬂi ﬁ@défoasm@l aS\K@hemlhydlateaddby
filtration. 5T Theesoitiydeateworas Wik gk Wosilots? tgo}}if)‘h give .
the Form V pol ym)rpﬁ' (1.1 kg) as a \ggl orl eﬁgegﬁggﬁsg&ﬁ&gg %bF%1 25 IH
NVR (400 MHz CDC13) 6 8.69 (d, 1H, J=2.3 Hz), 8.36 (3, 1H, J22Hz), 7.88
(d, 21L J=8.4 Hz), 7.72 (d, 1H, J=2.3 Hz), 7.54 (dd,1H, Ji=8.0 Hz, J2=2.3
Hz), 7.38 (d, 2H, .1=8.5 Hz), 7.07 (d, 11-L J=8.0 Hz), 3.06 (s, 3H), 2.51
(s, 3H); 13C NWR (100 M1z CDC13) S 15 8.4, 152.2, 149.7, 148.3, 143.7,
140.1, 137.9, 137.2, 135.18. 131.1, 30 130.0, 130.3, 127.8, 122.7, 44.4,
24.1. CHARACTERI ZATI ON OF POLYMORPHS The pol ynorphic fornms of conpound A
were characterized using the follow ng procedures. 35




-8 26 Novenber 2004 WO 01/92230 PCT/US01116566 X -R' Po%iﬁéye%béﬂc{oﬁ tion
Pattern Analysis The X-ray patterns were collected using a PhilTps APD
powder di WOt er utilizing copper K -al pha radi ati onspcifashassksbel ow
lists the XRPD peak |ocations for Forms I, I, IIl, IV and V as well as
the hem hydrate and 5 sesqui hydrate forns. The peak positions are expressed

t~, Vem - " Sesqu -; pzaq"b ornmdrateh dral ~; si
12. 616. 110. 810. 413. 710.912. 7 9. 19. 48. 2. _ﬁiﬁlo. 610. 2
7.58.36.95.46.96.2.8.0 7.26.86.45. 26. 75=&F . 85.36.25.05.85.67.5
5. 75. 2. 5. 74. 75X78y Bowdr DNiffFactibn DispabingTo tallif8PhdSes G4 RifleSiond BanBstroms)
4.64.54. 64. 04 Forffi 4 Fekth B4 | FRorBVY; B6rd T - PEOHA -2 B Besqui-
12.6 16.1 10.8 10.4 13.7 10.9 12.7
9.1 9.4 82 59 7.2 10.6 10.2
7.5 8.3 6.9 5.4 6.9 6.2 8.0
7.2 6.8 64 52 6.7 5.8 7.7
6.8 5.3 6.2 5.0 5.8 5.6 7.5
57 52 5.7 4.7 5.7 5.5 6.3
5.4 5.1 54 4.6 5.0 5.3 6.0
4.9 4.8 5.0 4.1 4.9 5.0 5.8
4.6 4.5 4.6 4.0 4.8 4.6 5.4
4.4 4.3 4.5 39 4.7 44 5.1
4.2 4.1 4.1 3.8 4.5 4.2 4.8
4.1 3.9 3.9 3.6 4.2 4.1 4.5
3.9 3.8 3.8 3.3 4.0 4.0 4.2
3.8 - 3.6 3.7 3.1 3.9 3.8 4.1
3.7 3.5 3.5 3.0 3.8 3.6 4.0
3.4 3.4 3.3 3.7 3.4 3.9
3.1 3.2 3.2 3.6 3.2 3.7
3.0 3.1 ' 3.4 3.1 3.5
2.8 3.3 3.4
3.1 3.3
3.0 3.1
2.9
2.8

The XPRD pattern for Form V is shown in Figure 1. XRPD patterns
5  for Forms I-IV are shown in Figures 2-5. XRPD patterns for the two hydrate forms

are shown in Figures 6 and 7. The peak positions are expressed in degrees (2 theta) in
the plots.

Differential Scanning Calorimetry (DSC)

10 DSC was carried out using a TA Instruments DSC 2910 instrument at a
heating rate of 1°C/min under;a nitrogen atmosphere in an open pan. The
extrapolated onset temperatures, T, and enthalpy of fusion, AH, observed for the
melting endotherms are shown in Table 2 for Forms I, It, IIT, IV and V.

-10-



4.13.93.93.64.24.14.5 3.93.83.83.34.04.04.2 3.83.63.73. 135 Qefberloons
3.73.53.53.03.83.64.0 3.43.43.33.73.43.9 3.13.23.23.63.23.7 3.03.13.43.13.
2.83.33. 4 3W0#2B003.1 2.9 2.8 The XPRD pattern for FormVPC'BstMMGI n
Figure 1. XRPD patterns 5 for Forns I-1V are shown in Figures 2-5. XRPD
patterns for the two hydrate forms are shown |n F| gures 6 and 7. The peak

positi-ons are-expressed in-degrees (2 theta) ‘the-plots. 10

PCT/ US01116566 TABLE 1 X-ray Powder Diffracti on DspaC| ng for Crystal l'ine
Phases in Reflections (an stronms) Diff ial Scanning Cal orinetry(DSC)
DSC was carried out u5| ng a TA Instrurre 2910 instrument at a

‘heating rate ofE py bf F@siorogtesingdby DIbe

ext r apol at ed onsettenperaturg og i“} @ﬁo f usi on, dH observed
for the nmelting endotherms a§1 T&nﬁ% B bl NIGOREn S || L1, 1V

and V. "Polymorphic:form ~4F, (°CY -, " | Enthalpy of fusion, Mg, 7' .. .
Form I 135.74+0.2 729%20
Form I 129.6
Form IIT 133.2
Form IV 133.72+0.04 769+14
. Form V ' 133.9 84.8

-11-



26 November 2004 WO 01/92230 PCT/ USOL/ 16566 TABLE 2 Extr s Qdaked Jmehti ng
tem erature onset, T and Ent haI py of Fusion obtained by DSC at 1C/ mn in
" an open pan under nltrogen 5 ponipfiic form  "<: o. fb~} ,Enthal py

of uf us on, r' Form1135.7 0.272.9 2.0 FormI1129.6 FormI_Q133.2

For m V133. % 0%76. 9 1.4 Form V133.984.8 26 Novermber 2004PODUSAUBBE30 WHAT
IS~ CLAHNVED -t S:-PCT1 US01/ 16566 A -pot ynorphi ¢ form-of --the—conpound-of ~formul a
A. A which is designated Form V. 10 15 2. The pol ynorphic formaccording to
Claim| characterized as having a d-spacing determ ned by x-ray powder
diffraction, Cu K al pha, of about 13.7 angstrons. | The pol ynorphic form
according to GyvaAT® CusfieD gharacterized as having at |east one

addi ti onal d spaci ng determ ned by x- ray povvder diffraction

1. ‘A.polymorphic form of the compound of formula A:

. whichis designated Form V.
2. The polymorphic form according to Claim 1 characterized as having
a d-spacing determined by x-ray powder diffraction, Cu X alpha, of about 13.7 angstroms.

3. The polymorphic form according to Claim 2 further characterized as

15 having at least one additional d-spacing determined by x-ray powder diffraction

pattern peak position, Cu K alpha, of about: 7.2, 6.9,6.7,5.8,5.7,5.0, 4.9, 4.8, 4.7,
4.5,4.2,40,3.9,3.8,3.7,3.6,3.4,3.3,3.1,3.0,29 or 2.8 angstroms.

. 4. The polymorphic form according to Claim 1 chaxactéri_ied as
20  having 2 DSC extrapolated onset melting temperature of about 133.9°C. '

S, The polymorphic form according to Claim 1 characterized as
having a DSC peak melting tcmpcramre of about 134.5°C.

25 _ 6.  The polymorphic form according to Claim 1 in substantially
pure form. .

1. A phammaceutical composition compusmg a non-toxic
therapeutlca]ly effective amount of a polymorphic form accordmg toClaim 1 and a

-12-



pattern peak position, Cu K al pha, of about: 7.2, 6.9, GQJNOQWQU%OZ 5.0,
4.9, 4.8, 4.7, 454240393837363433., .0, 2.9
or 2. 8 angstroms. 4. The pol ymorphic formaccording to Caiml
characterized as. 20 having a DSC extrapol ated onset melting tenperature
of aboutph&ﬁﬁee%a&uyﬁeceﬂ'tbﬁea@hwmr phic formaccording to Claim!l
characterized-as —having a DSC peak nelting tenperature of -about134. 50C.
25 6. The polynorphic formaccording to Claiml in substantially pure
form 7. A pfsaf maceuti cal cqmpOgktOR. n&qaﬁé'ﬁb@&un&l_@o@ffécﬁﬁ &mount of .

- therapeutj cal ffective armgnt of a pol ynorphic form according to A aim

| and aPo¥Bo rhé%é'%ﬁ@é‘&@%@@éptﬂaﬁpﬁn@érf@ier 8. tlighe
use Bf featiest- o&"@%hﬂaﬁﬂ%@pﬂdéﬁde%@cbﬁﬁb&ftf) B6dhnMf wARRH Rbn-Sbr Mﬂ?&ﬂﬁl & form
I camen or- the.

according. to- CCaimCaim1l in the manufacture of a ne

treatme enbf an inflammatory di sease susceptible to treat ment with an
non-steroidal anti-inflammatory agent. 9. The use of a non-toxic
therapeutically effective amount of a 10 pol ynorphic form according to
Caiml in the manufacture of a nedicanent for the treatnment of a

cycl ooxygena&e nedi at ed dirﬁ@@%%f@ﬂd@tﬂk@%ﬁhg&h%aﬁﬁﬁﬁ%@@ambuﬁ%fﬁc“ ve agent
tha ctiv J i nhi bi.ts y.cl ooxygenase-2 in preference to

cyc oox?‘a orﬁa"% ‘“ﬁ"f‘i’ég Riwd igbeangiiciuesgl a medicampnt doy tha frpgmertofat i ve

, mount cmooaymsy BRI Gisé-06 MvaREeotl it By Gh Aitivk b dnPtbhWeleLRRN iAGhHr € of a
rredl canent .for tha treatnment of an ill ness sel ectedgfromthe group
consi st F¢ 06¥gee§5:- in preference to cyclooxygenase-1-

15
10. The use of a non-toxic_themggu;igally effective amount of a polvmorphic form
according to Claim 1 in the manufacture of a medicament for the treatment of- .
an illness selected from the group consisting of:
(a) rheumatic fever, | '
20 )} symptoms associated with influenza or other viral infections, common cold,
(©) low back and neck pain,
(d) dysmenorrhea,
{e) headache,
§3] toothache,
25 (2 sprains and strains,

(b))  myositis,

(i) neuralgia,

()  synovitis,

&) arthritis, mcludmg rhieumatoid arthritis, degcneranve joint diseases (osteoarthritis),
30  gout and anleylosing spondylitis,

{)] bursitis,

(m)  bums,

{n) injuries, and

(0) following surgical and dental procedures
35
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20 (b) (c) (k) rheumatic fever, synptoms associated wth éNéJeHﬂ‘)Q ﬁ)ogr ot her
viral infections, conmon cold, |ow back and neck pain, ysrrenorr

headache, WO8UM23%e, sprains and strains, mositis, neurBCHUS1/16566
synovitis, arthritis, including rheumatoid arthritis, degenerative joint
di seases (osteoarthritis), 30 gout and anl cyl osing spondylitis, (1)
procedures 35 13 26 Novenber 2004 WO 01/92230 fornula A: 5 PCTIUSO1/ 16566

11. A process for making a Form V polymorph of structural

OSO2CH3
RN

—

N

formula A:

|
B

o
N~ “CH,

comprising:

10 | combining polymorph I, II, IIT or IV of Compound A with isopropyl acetate;
heating to an elevated temperature less than about 75°C'; and
cooling to a low temperature to produce the Form V polymorph.

15

12.  The process according to Claim 11 further comprising isolating
the Form V polymorph.

13.  The process according to Claim 12 wherein isolating the Form
20  V polymorph is by filtration.

14.  The process according to Claim 11 wherein the elevated
teraperature is about 35-70°C.

25 15.  The process according to Claim 14 wherein the elevated
temperature is about 50-65°C.



11. A process for making a FormV pol ynorph of structura bSi;Ng: 10
conbi ning polynorph I, U 11l or IV of Conpound A with i g%ﬁ?‘%ﬁiﬂy%"?é‘t at e;
heating to WO oebzeat ed tenperature | ess than about 75C, andp€po$d1)/igssk0 a

| ow tenperature to produce the Form YV polynorph. 15 12. The process
according to Caim11 further conprising isolating the FormV pol ynorph.
pol ynmorph is by filtration. 14. The process according to Claim 11l wherein
the elevated tenperature.is .P}POUt 35-70C,, 25 15. The process according to
O aim 14 wherein the el et ed DGRIRGHS? ae0rdng o Glagnd 1 sderbrthedew Novenber
2004 WO 01/ 92 2etipeaict/B0bdtB86°C.6. The process according to Caim1ll
wherein the low tenperature is about 0--30C. _ 17. The process according
to Claim 16 wherein the low 5 tenperature is about 10-20C. 18. The
process accordi ng to O alm 11Thaproesssatcosding tvElaam 16 tdieyetn dhiclsw | S about

50-65C and g heehpitahRERERbUE 205, 2bout  10- 20C

18.  The process according to Claim 11 wherein the elevated
temperature is about 50-65°C and the low temperature is about 10-20°C.
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