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5 10 15 20 25 30 Cross Reference to Related Anolication This applgoat bows
clainms priority fromUnited States provisional appllcatlon Serlal No.

60/ 303, QGQVQP*T/%“\TUW, 09, 2001, the contents of which ar &H8t8pp1016
incorporated by reference. Field of the Invention The present i nvention
rel ates to novel pharnaceutically acceptable salts of anticonvulsant

derivatives, processes r ceutic conposi tions
containing said salts. @ﬁﬁ ﬁﬁ%@ﬁﬁﬁ%ﬂﬁ ent No.
4,513,006, which is hereby incorporated by reference, dlscloses a class of
novel anti-epileptic conpounds Cne of these conpounds
2,3,4,5-bis-0(I|-nmethyLepbgl Re¢aes geafAppeicaghl¢

topi ramat e, has en de strated i-n . ini.cal. trla ilepsy to
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ang conpl exp@@mleabnael appe iead isec geaanll Nogepeyabszedz se12aresivE

Faught, B.J. Wlder, R E Ranmsey, RA Reife, L.D. Kranmer, G. Pl edger,

R M Karim 08y aP01,EphPeponkentseofsanigh, aregnsreby, kncsmparred oY,
Sachdeo, R o f 5% ? P. Limand G Pledger, Epilepsia, 36 ($4) 33,

(1995)). U Ba S No. 4,513,006, No. 5,242,942, and No. 5, 384, 327,

whi ch are hereby incorporated by reference, disclose processes for the

preparation of these novel antl- gllepghg %onpqgnds 1510
. Q nvencion

, known as

10 The present invention relates to novel
pharmaceutically acceptable salts of anticonvulsant
derivatives, processes for preparation of and

pharmaceutical compositions containing said salts.

15 Backaground of the Invention
U.S. Patent No. 4,513,006, which is hereby

incorporated by reference, discloses a class of novel
anti-epileptic compounds. One of these compounds,
2,3,4,5-bis-0-(l-methylethylidene) -B-D-fructopyranose

20 sulfamate, known as topiramate, has been demonstrated in
clinical trials of human .epilepsy to be effective as
adjunctive therapy or as monotherapy in treating simple
and complex partial seizure and secondarily generalized
seizures (E. Faught, B.J. Wilder, R.E. Ramsey, R.A. Reife,

25 L.D. Kramer, G.. Pledger, R.M. Karim, et al., Epilepsia,
36 (S4) 33, (19%5); S.K. Sachdeo, R.C. Sachdeo, R.A.
Reife, P. Lim and G. Pledger, Epilepsia, 36 (S4) 33,
(1995)). U.S. Patents No. 4,513,006, No. 5,242,942, and
No. 5,384,327, which are hereby incorporated by reference,

30 disclose processes for the preparation of these novel

anti-epileptic compounds.



WO 03/ 006467 9 JAN 2006 PCT/ 11 S02/21016 Topiramate is currently marketed
for the treatnent of sinple and conplex partial seizure epilepsw;wmﬁgogg
wi t hout ry generalized seizures in Geat Britain, il

Uni ted s?@f@@aﬁﬁﬁ Sweden ,and applications for regulatorylgggg%gg(ngre
presently pending in nunerous countries throughout the world. Ehrenberg et
al in U S Patent No. 5,998, 380 di scl ose pharnaceutically accept abl e

derivatives of f.ol | owi.n ol l.a, (A 30, wherein th
substituents ar qgﬁiﬁgﬁﬁﬂx§ tlé’%%%ﬁg §°§9gh§86re§ Ment Of

phar maceut isaaiglye aeceRicalex C{'ﬂﬁﬁ/ﬁél veei sur@aspigapsphatsrceut i cal |y
acceptable ester or salt of such ester_of the conpounds of the fornula (A)
or any ot h&t tEemso FRFCIARFTYh AT ah7ed sEehEUbBASt &Nt REeakeBrprant i s
capabl e of i n d ly [ t he_fernoula (A
or an antlfﬂ%ﬁ%%ﬁheQE%tP&g%% %é%2§%# é%%?euegﬁﬁpgégglgéﬁgrﬁgcguflcalIy
aeceptabler&@bﬂ%t@&yth@p&@ﬁﬂdu@dE(ﬁreééﬁtiprp@hdlﬁ@)1hnﬁhdeothSe deri ved
from pharnaceuticall ccept abl norgani ¢ and organi c acids and bases.
Exanpl es of C8itEasse & §€P lﬁh? Schloric, hydrobronic, sulfuric,
nitric, perchloric, funarlc, mal ei ¢, phosphoric, glycollic, lactic,
salicylic, succi ni c, toluene-p-sulphonic, tartaric, acetic, citric,

formc, benzoithwahbﬂkg,eﬁapﬁthaiéhefi Ske tpéroni o angl, S9@nzenesul phoni c
acids. O her, |ds S as oxaI| in_thensel

d i
phar maceut &EF ?SSCE ESF@ iﬁyﬁﬁﬁﬁ%gg?ikt %rbY%BhV§F|8ﬁegPesalts
yseful as Bohldwing formula (A)

[

s A\ _CH,0SO,NHR!
R2
R* R® (a)
wherein the substituents are a described in U.S.
Patent No. 5,998,380. By pharmaceutically acceptable
derivative is meant any pharmaceutically acceptable ester

15 or salt of such ester of the compounds of the formula (3)
or any other compounds which upon administration to the
recipient is capable of providing (directly or indirectly)
a compound of the formula (A) or an anti-migraine active
metabolite or residue thereof.

20 Pharmaceutically acceptable salts of the compounds of
the formula (A) include those derived from
pharmaceutically acceptable, inorganic and organic acids
and bases. Examples of suitable acids include
hydrochloric, hydrobromic, sulfuric, nitric, perchloric,

25 fumaric, maleic, phosphoric, glycollic, lactic, salicylic,
succinic, toluene-p-sulphonic, tartaric, acetic, citric,
formic, benzoic, malonic, naphthalene-2-sulphonic and .
benzenesulphonic acids. Other acids such as oxalic acid,
while not in themselves pharmaceutically acceptable, may

30 be useful in the preparation of salts useful as

2



to 9 JAN 2006 WO 03/006467 PCT/US02/ 21016 internedi ates in obtaining
conpounds useful in the nethod of the patent and their pharmaceud §&RIJo0ne
accept abl ' ddition salts. Salts derived from appropti

i ncl ude aﬁ%gﬁ*gmﬁgtal (e.g. sodium, alkaline earth netal ?§?§%°2§§ﬁ§siun)
amoni um and NR4 (where Ris Cl_4alkyl) salts. MElroy, S. L. in PCT
application WO 00/50020 disclose pharmaceutically acceptable salts of
conmpounds of._.the follow ng f | a. (B) 5 30 er ei he

substi t uent %ngFg%ggqgg%\gri %ec?orlg n d acpc|§o %%‘é?ﬁi%nuﬁlﬁ%/ ‘560@6‘% method
Phar maceut i ol Itheageepimbland saldisr ghhd Hiea compestsy ofcédpt Aol guba iEB)

i nclude, for _ exanple, _alkali netal salts, such as sodium and potassium
ammoni um saPE8itEeRo &3HSanmmoni um sal ts; di al kyl anmoni um  sal t s;

trial kyl ammoni umgsalts g atyaa! Kyl ' - % d; tLPhgLhaming ;sal ts.
Hydr ates and ot her solvateseg? fLeq%%Q%%%%ﬁgéé t%%é$ornu?a %B a?elalso

i nel uded w teital t(ke gscaoeliafm)corgidialdne ReErttaceztalale ygacoephabliangal ts

of the conmpounds .of fornula (B) can he prepared.by reacting the conpound of
Che for mul b 0BPAREn 5 M G eradiady

F&fe NpdSe Cartd veRIG - the salt. Dewey et
al, in PCT application WD 00/07583 di sclose pharnaceutically acceptable
salts of topiramate. As defined in the specification, pharnmaceutically
accept abl e sal t ¥CEAglwde St-hdse ignlRCH @npigacias Whd ©Ase820hi ch do  not

sgbstantlalhxsh 8;33% a&%%é@%@f%éﬁifﬁaéég%éégﬂgngg'tég5%]é%$5038ds of
10 the following formula (B)

X CH,OSO,NHR'

R* R® (B)

wherein the substituents are as described in PCT
application WO 00/50020. Pharmaceutically acceptable
salts of the compounds of the formula (B) include, for

15 example, alkali metal salts, such as sodium and potassium;
ammonium salts, monoalkylammmonium salts; dialkylammonium
salts; trialkylammohium salts; tetraalkylammonium salts;
and tromethamine salts. Hydrates and other solvates of
the compound of the formula (B) are also included within

X the scope of compounds.

Pharmaceutically acceptable salts of the compounds of
formula (B) can be prepared by reacting the compound of
the formula (B) with an appropriate base and recovering
the salt.

25

Dewey et al, in PCT application WO 00/07583 disclose
pharmaceutically acceptable salts of topiramate. As
defined in the specification, pharmaceutically acceptable
salts include those salt-forming acids and bases which do

30 not substantially increase the toxicity of the compound.

3



25 9 JAN 2006 WD 03/006467 PCTI USO02/ 21016 Sone exanples of suitable salts
include salts of mneral acids such as hydrochloric, hydroiodic,9JAN 2006
hydr obrom ¢, phosphoric, netaphosphoric, nitric and sulfuric acids, as
wel | as sdY@83/464¢t gani ¢ aci ds such as tartaric, acetic, dGIYYV224H0i c,
benzoic, glycollic, gluconic, gulonic, succinic, arylsulfonic, eg.

p-tol uenesul fonic acids, and the |ike. W now descri be novel salt forns of

anti convul sant derivatives, including novel salt forns of topiramte,
whi ch for s Same sraudiestof sdstrRlensapEepanstivés 601 tshafmidanryadal

fornmul ati ons,.; t ' T, i, | [ el ates to
novel salt %%?hs 0 CMEQ%%ﬁ%%ﬁ%§¥§?5¥g?huﬁgd?F§ggag'H%gﬁ?%?gaﬁgggin the salts
are formed gthdsphanild amteaphosphonict haicedpoand shilforrtiul acids, as

Preferably the _salts e formed by displacing, at | east one hydrogen on the
Sul famate giBIY GF° (1L CorpoUTEE R ForREfA. ERFONGFe CapF8FerabPy = tife sal (s
arg formed by tdi:sP| afd N ONSen Ry Lk 0081081 L he sghb%ﬁ&@ QPQ‘IBanc the

compound of fornmul'a (1). r 4 9 JAN 006 WD 04/ 006167 PETFUS02/ 21016 In an

enbodi ment , sticeiprssermryismehionici sedi rpeteduenesndiehisakbtriflen menot
topi ramat e, t%ecqrmc%und of formula (la) H3C 0//".K-0 0 % H3C O NH2 CH3 5

We now describe novel salt forms of anticonvulsant
10 derivatives, including novel salt forms of topiramate,
which forms are suitable for use in the preparation of

pharmaceutical formulations.

Summary of the Invention

15 The present invention relates to novel salt forms of

a compound of formula (I)

>< %0
HiC" o 0\
6] NH,
O
7Lc:H3
HsC (1
wherein the salts are formed at the sulfamate group
of the compound of formula (I). Preferably the salts are
20 formed by displacing at least one hydrogen on the
sulfamate group of the compound of formula (I). More

preferably, the salts are formed by displacing one
hydrogen on the sulfamate group of the compound of formula
(I).

25



10 15 20 25 H3C (la) wherein the salts are forned at the sul famate group of
the conmpound of formula (la). In an enbodi ment of the invention ArJANLRECA i
metal »an pum salts of the conpound of forrmula (I), t he
sulfanateaﬁggaﬁg%% t he conpound of fornula (1). Preferabl§§?@§§g%g ound of
formula (1) is the conpound of fornmula (la). In an enbodi nent of the
invention is a sodiumsalt of the conpound of forrmula (1). In another

enbodi nent of th Lav i ' ' | & c formul a
(1). in still angPhar %%Sﬁqﬂsﬁ%@o?ﬁfﬁe%ﬁen ilo%&%%ﬁg&lfgﬁ(?ﬁ%ggghi of the
conpound of tbonoukd EhlLt Eorsid A tampiidzetatenbaedi cempowtidtde fowvealaon is a
magnesi um salt of the conpound of formula (1). In an enbodi nent of the

i nvention i$%8)sodi um salt of topiramate (the conmpound of forrmula (la)). In
anot her enbodi nment of the %gventi/n i potassiumsalt of topiramate (the
conpound of fornula (la)). Pand r enbdyi rent of the invention is
alithiumsalt of topiramate (J/Re c npounﬂﬂai\fo (fta)). Instill 59
JAN 2006 . WD 03/006467 PCHOS02/320 herO&mbodi nent of the invention
is a magnesiumsalt of topiramate (thefconmp@und of NHarnula (l1a)). 5 10 is

20 25 30 In an aspect, the present invergl relates to a process for
preparing said salts of the conmpound of fqr Hz3M | n another aspect, the
present invention H,C (1a)

5 wherein the salts are formed at the sulfamate group

of the compound of formula (Ia).

In an embodiment of the invention are alkali metal
10 and magnesium salts of the compound of formula (I), formed
at the sulfamate group of the compound of formula (I).
Preferably, the compound of formula (I) is the compound of

formula (Ia).

15 In an embodiment of the invention is a sodium salt of
the compound of formula (I). In another embodiment of the
invention is a potassium salt of the compound of formula
(I). In still another embodiment of the invention is a
lithium salt of the compound of formula (I). In still

20 another embodiment of the invention is a magnesium salt of

the compound of formula (I).

In an embodiment of the invention is a sodium salt of

topiramate (the compound of formula (Ia)). In another
25 embodiment of the invention is a potassium salt of
topiramate (the compound of formula (Ia)). In still

another embodiment of the invention is a lithium salt of

topiramate (the compound of formula (Ia)). In still



relates to a process for preparing said salts of topiramte (the conpound
of fornmula (la)). In a further aspect of the present invention amgANIQYG .
crystalli fornms of the sodium and potassiumsalts of topiramt t he f
conmpound o N A (fa). Illustrative of the invention is PeT @r"ﬁ&%‘éuti cal
conposi tion conprising any of the salts described above and a

phar maceutically acceptable carrier. Exenplifying the inventionis a

pharmaceuti cal _.conposition made_by combi ni any of the sal.ts descrihed
above and a %%eﬂﬁ?%%?rp?n%c%%p 2B émé%?{l?%?_ YinangﬁBFEIBF‘ tsﬁ‘éf%i r?&gnti on
is a processdiirdidddd(tthe phafipdeeut b €afo£RNPASI(TAPN. conpri si ng conbi ni ng
any of the salts described above and a pharmaceutically acceptable

carrier. Another exanple of the invention is the use of any of the salts
described herein in the preparation of a nedicanent for treating epilepsy,
in a subject in need thereof. i 6 9 JAN 2006 WO 03/006467 PCT/US02/21(116

5 10 1s 20 25 30 IPetaai |espdascrihpt imre oéntt henvéwehdh oneAstasetohar ei n,
unl ess otherwi se noted, the term "anti-solvent" shall refer to a sol vent

whi ch does r’fH%ocetﬁSssfcﬂF/é”%?%ﬁa’"e’ﬁqi?%%b%%]a%eognﬁh?sc‘aﬁﬁ%ﬁn@oog sol ution of
sai d substancghQ Cause, prﬁ@lﬁé@&éﬁ%@%@g@} dthét?éééélﬁ@- if¥eHEgdpher ein,

the term"al kyl" whether used al one or part a substituent group,
i ncl udes st nailgitesard D ranstest chrb@reder sy $aidesabpsepfal kyl radical s

i ncl ude met rpé)lp’iJ:ez-z.trnrg\){:le’ (thoéayc!dmpios@rpé Oc?é”forbn% al.’ (ia?)opm yl -
10
In a further aspect of the present invention are
novel crystalline forms of the sodium and potassium salts

of topiramate, the compound of formula (Ia).

15 | Illustrative of the invention is a pharmaceutical
composition comprising any of the salts described above

and a pharmaceutically acceptable carrier.

Exemplifying the invention is a pharmaceutical
20 composition made by combining any of the salts described

above and a pharmaceutically acceptable carrier.

An example of the invention is a process for making a
pharmaceutical composition comprising combining any of the
25 salts described above and a pharmaceutically acceptable

carrier.

Another example of the invention is the use of any of
the salts described herein in the preparation of a
30 medicament for treating epilepsy, in a subject in need

thereof.



sec-butyl, t-butyl, pentyl and the like. Unless otherwise noted, "l|lower"
when used with al kyl neans a carbon chain conposition of 1-4 carbpxsNaposs.
As used herein, unless otherw se noted, "al koxy" shall denote a ygen

et her radY@4V%#6% he above described straight or branched“%ﬂﬁ%ﬁﬂﬁﬁ yl
groups. For exanple, methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-
‘hexyl oxy and the like. Unless otherwi se noted, "lower" when used with

al koxy means an oxygen ether radical of a carbon chain conposition of 1-4
carbon atons. The novel crystalline salts forms of the conpound of fornula

(la) of the present i@@fﬁil’éﬁ%@cﬁ'ﬂ?t@éhebfZEHe byvtheibn espective X-ray
powder diffraction (XRD) patterns utilizing a Phillips PW710 based X-ray
powder diffracthshaieed heteila wohgsti peheowisecnoked, adihgt iteédm sour ce and
the foll owngQ.sys di 1 : adi_at ion, .540 4 , 30mMA b)
ptics: 1/1 atulve%"glg}n&c%lslé%ggf 9%&&%5%65 %\8%%%0%’%‘%%@%@58‘%21016 5 10
15 20 25 3@iGsyiueg ecedpediDf S¢i subptXanenagdsibi hidedprepar tsocdndli odet ect or
d) Scan 2 to 3520 at .a scan speed of 0.016320/se¢ (step side 0.020 20) e)
Convent i on&f BRYG FORSEANIGE hoP deRUFRePEResRAEAFAPBNPToR3E directed to
novel salt stand&onpound of fornula (1), preferably, novel salt forns of a
conpound of ornﬁ1a (la); novel crystalline forms of the sodium and

pot assium salts of the conpound of fornula (la) ; and processes for the

ol te of '8 CompBUEE WA (19 SPEalRLKTLhotarbRF RaGhestamE
10 or as part of a substituent group, includes straight and
_ branched carbon chains. For example, alkyl radicals
include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, -
sec-butyl, t-butyl, pentyl and the like. Unless otherwise
noted, “lower” when used with alkyl means a carbon chain

15 composition of 1-4 carbon atoms.

As used herein, unless otherwise noted, "alkoxy” shall
denote an oxygen ether radical of the above described
straight or branched chain alkyl groups. For example,

20 methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-
hexyloxy and the like. Unless otherwise noted, “l§wer”
when used with alkoxy means an oxygen ether radical of a

carbon chain composition of 1-4 carbon atoms.

25 The novel crystalline salts forms of the compound of
formula (Ia) of the present invention were characterized
by their respective X-ray powder diffraction (XRD)
patterns utilizing a Phillips PW3710 based X-ray powder

diffractometer, using a long fine-focus Cu K, radiation

30 source and the following system conditions:
a) CuKa radiation, 1.5406A, 40KV, 30mA
b) Optics: 1/12° divergence slit



salts, wherein an alkali netal or nagnesiumcation displaces at |east one
hydrogen atom preferably one hydrogen atom on the sul famate pogJANR006

t he conpound of forrmula (I). Mre particularly, the salts a o%: ' 1
pot assi um "9 MHK16dM and magnesi um salts of a conmpound of fo‘?éfﬁpg"z lym

wherein a sodium potassium lithiumor magnesium cation displaces at |east
one hydrogen atom preferably one hydrogen atom on the sul famate portion
of the conpound of fornmula (1)..ln a preferred e di ment of the present

i nvention, the compound of for n%l%m‘(‘lge?gli’ﬁggcﬁ gund of fornula (la). In

an enbodi nent of dhe prasantgdsVventlea, prépdrtAlReas ddt@icHyepari ng the

al kali nmetal salts of a conpound of formula (1), conprising a.) reacting
t he conmpound of fdir mul$cdd )2 vid h3 2h20 akkaki soenakpkyedr bde 0 .81 63°PRAY senet al
hydr oxi de, an alkali 8 9 JAN 2006 WO 03/006467 PCT/US02121016 netal | ower
al koxi de, an alkali netstemmide &rO2P 12D alkali netal is lithium

alternatively with an al kyl . .lithi .and. b ecipjtating the product. s

10 ™15 20 25 30 l\/bepe pa('?cfr?‘%eu talrcf%l%l 'tt;k%l%lc})n%o%%ﬁ? Cl?(girér%lfa (I') is reacted

with an alkali netal hydride, under anhydrous conditions; or with an alkali

metal hydroxide; or with an alkali_ netal |ower al koxide, pref erabl(ﬂ;%sunder
a

anhydrous condi tiishPresient (el Ral {snetarcaridée arael Sdd
COPS) LLor oL SRy oToHEB-Linel kil TR doruld LI
product is cpmpowid atfeddmnulizel ldhe vovekspoydicad lankalfionmet alf sale .
10 sodium and potassium salts of the compound of formula
| (Ia) ; and processes for the preparation of salts of a
compound of formula (I). Particularly, the novel salts of
a compound of formula (I) are alkali metals or magnesium
salts, wherein an alkali metal or magnesium cation
15 displaces at least one hydrogen atom, preferably one
hydrogen atom, on the sulfamate portion of the compound of
formula (I). More particularly, the salts are sodium,
potassium, lithium and magnesium salts of a compound of
formula (I), wherein a sodium, potassium, lithium or
20 magnesium cation displaces at least one hydrogen atom,

preferably one hydrogen atom, on the sulfamate portion of

the compound of foxrmula (I).

In a preferred embodiment of the present invention,
25 the compound of formula (I) is the compound of formula

(Ia) .

In an embodiment of the present invention, is a
process for preparing the alkali metal salts of a compound
30 of formula (I), comprising
a.) reacting the compound of formula (I) with an

alkali metal hydride, an alkali metal hydroxide, an alkali



In an enbodi ment of the present invention, is a process for preparing the
magnesi um salts of a conpound of formula (1), conprising a.) reaxJANQoObHe
conpound of forrmula (I) with a nagnesium ]| ower al koxi de; under anhydrous
condi ti onYO 0348646H. ) precipitating the product. Mre partiBal/Hp9321004e
conpound of forrmula (I) is reacted with a nagnesium | ower al koxi de, under
anhydrous conditions; in an organic solvent; and the product is

precipitated to yjeld the. correspondi gnesiumsalt. In on nbodi ment of
the inventi B35 GC¥BH Bﬁ?qgﬁlfie'oiana aggﬁ‘?gguﬁ@ _ AR a )%felfrﬁ'é? erably,
the sodi umsatdli ohethe ¢0MMeuRd Uil SRPHR i1y Wik Sald athgnein a sodium
cation di spl aces one of the hydrogen atons of the sulfamate of the conpound

of fornmula fighiwgng AN 2006 WO 03/ 006467 PCT/ U S02/ 21016 5 Preferably, the
sodi um salt of tge)con?ognd. gt.fornﬁ!a [ i% a sodium salt of topiranate,

t he conpound of for nkbif & %Pé?. PRt & gbpy, 1ffe 'sodi um sal t of topiramate is
a sconpound of fornmula (11) H3QA Om...K-0 o SOH3C. O' NHNa CH3 10 is
20 25 H3C (11) wherein a sodium cation displaces one of the hydrogen atons
of the sul fanat do¥etRarEbdApdandYof ther mempoung) of formula (I) is

reacted with an alkali metal hydride, under anhydrous
conditions; or with an alkali metal hydroxide; or with an
alkali metal lower alkoxide, preferably under anhydrous
10 conditions; or with an alkali metal amide, under anhydrous
condiﬁions; in an organic solvent; or when the alkali
metal is lithium alternatively with an alkyl lithium,
under anhydrous conditions; and the product is
precipitated to yield the corresponding alkali metal salt.
15
In an embodiment of the present invention, is a
process for preparing the magnesium salts of a compound of
formula (I), comprising
a.) reacting the compound of formula (I) with a
20 magnesium lower alkoxide; under anhydrous conditions; and

b.) precipitating the product.

More particularly, the compound of formula (I) is
reacted with a magnesium lower alkoxide, under anhydrous
25 conditions; in an organic solvent; and the product is

precipitated to yield the corresponding'magnesium salt.

In one embodiment of the invention is a sodium salt
of a compound of formula (I). Preferably, the sodium salt
30 of the compound of formula (I) is a salt wherein a sodium
cation displaces one of the hydrogen atoms of the

sulfamate of the compound of formula (I).



In a further enbodi nent of the present invention is a process for preparing
the sodiumsalt of a conpound of formula (1), preferably topiranai&N 2806
conmpound of forrmula (la), conprising a.) reacting the conmpound of fornmulas
(1) with¥%3&Me#hydri de, sodi um hydroxi de, sodium | ower Q}D%S{Wé“%’r" sodi um
am de; in an organic solvent; or alternatively when the conpound of formula
(1) is reacted with sodium hydroxide or sodium | ower al koxide in an

| cohol ; d b.)_ ipitati th d ticularly, th d
ot Tormia (1) EerEERbLE \PoR SSaPhR b e CHBaBPTRRHDE: B cond: 1 ons.
in an inerttoan@ad c(spl veni soehum@ssdHE, oEt 28pikahdene, the kulyourrt hyl

ether (MIBE), and the |ike, preferably THF;, and the product is
preci pi t at & fanwikmt (T2l y, the conpound of formula (1) is reacted with

202530 V0 03/ GTEHET PO U8 AA0Tb 30 DS “BURg - SCet 8. 1 Sopropyl
aget at e, nehpraind «f eeswhulandrthe like;, or in a mxture of organic

solvents such as nethanol/ethyl acetate, nethanol/isopropyl acetate,
et hanol /et hyl acetate, etHgDol 1Pee, opyh acetaQe, and the like; and the

product is precipitated. Altexhatiyely stidl, the-Oonpound of fornula (1) is
reacted with a sodi um | owgral b
SO

\\\l

" a [um et hoxi de, sodium
et hoxi de, sodi um pr opoxi de’ ide, fngt thg™ 1i ke; preferably
sodi um et hoxi de, preferably under ahhydfous conditions, in an organic
sol vent such as THF, Et20, MIBE, ethyl” a eHs i sopropyl acetate,
nmet hanol , ethanol, and the |ike, or i 'H;ﬁ‘) m xt ure (I

wherein a sodium cation displaces one of the hydrogen

atoms of the sulfamate of the compound of formula (Ia).

10 In a further embodiment of the present invention is a
process for preparing the sodium salt of a compound of
formula (I), preferably topiramate, a compound of formula
(Ia), comprising
a.) reacting the compound of formula (I) with sodium

15 hydride, sodium hydroxide, sodium lower alkoxide or

sodium amide; in an organic solvent; or alternatively
when the compound of formula (I) is reacted with
sodium hydroxide or sodium lower alkoxide in an
alcohol; and

20 b.) precipitating the product.

More particularly, the compound of formula (I) is
reacted with sodium hydride, under anhydrous conditions,
in an inert organic solvent such as THF, Et,;0, toluene, t-
25 butyl methyl ether (MTBE), and the like, preferably THF;
and the product is precipitated.
Alternatively, the compound of formula (I) is reacted

with sodium hydroxide, in an organic solvent such as THF,

10



organi c sol vents such as nethanol/ethyl acetate, nethanol/isopropyl
acetate, ethanol/ethyl acetate, - ethanol/isopropyl acetate, and thpANRkes
preferably in a mxture of methanol/isopropyl acetate; and the product is
preci pit atwg.o3dbdier nati vely still, the conpound of fornula ¢¢huse2wEact ed
wi th sodi um am de, under anhydrous conditions, in an organic solvent such
as THF, Et20, and the like; and the product is precipitated. The sodi um
salt product may be precipitated with an anti-solvent such as hexane,

pent ane, hepftate, MIER dHdkahea CoFRIE € hel BPRECPPE eRELABILE hEWEMANr ef er abl y
at a reduced,t {Eﬁcﬁ ?t%fl& thet ReLange qf, abeut23.d g,@ ade)go&alvent

Al ternatively, e sodium'sal t "préduct “nmay bé” precipitat y evapora?i on
of the sol vediich e sethanviAbthpl oduetaney he ttraysilalildcperbmrl
recrystallized froman organic solvent such as_et h)ﬁl , acetate, nethyl
acetate, isOHYRFC acRtarBOLlARENY heaFPkater 1 S RaRS LYIGPPIND 0/ AAD66T

PCTL US02/ 210%.@ XHO 1hL0 gl‘:}ﬂoighgrﬁgbaugitxrigr Bl it @lernol and an organic

solvent such as nethanol / et acet ate, nethanol /i sopropy actetate,

et hanol /i sopr opylAkicetmaej vet ianbil ét hyhe aompbaing cehddrtmla kel) pr=ferably
fromethyl acetate. or. .sopropyl acetate; ti.gnal |y . heating.to fully

di ssol ve tHEATISH: W %lal?\gsﬁg%llé?’ EBW?FeP&%B?‘ll é:’.r‘l}é%’rr&%ts to or
greater thanaheitide edbIahRNEChoRDAE, PEBHELAD DY dpdxdiie  aBaHiuequal to
about 3-5 ecgjl val ents, nost preferably in an anmount equal to about 3

equi val ent s; PRkl iarfd Wre ek Bl vEFgLerablyosothuFamethcsdda, my be
ccifare,  mothi SRR (Mal HReARag, CHAREToRe N EH A SRR L mixture
of an al cohdolarhtarsuch as THF, Et,0, MIBE, ethyl acetate, isopropyl
acetate, methanol, ethanol, and the like, or in a mixture
organic solvents such as methanol/ethyl acetate,
methanol /isopropyl acetate, ethanol/ethyl acetate,

15 ethanol/isopropyi acetate, and the like, preferably in a
mixture of methanol/isopropyl acetate; and the product is
precipitated.

Alternatively still, the compound of formula (I) is
reacted with sodium amide, under anhydrous conditions, in

20 an organic solvent such as THF, Et,0, and the like; and the

product is precipitated.

The sodium salt product may be precipitated with an
anti-solvent such as hexane, pentane, heptane,
25 cyclohexane, and the like, preferably hexane, preferably
at a reduced temperature in the range of about 25 to about
-20°C. Alternatively, the sodium salt product may be

precipitated by evaporation of the solvent.
30 The sodium salt product may be crystallized or

recrystallized from an organic solvent such as ethyl

acetate, methyl acetate, isopropyl acetate, and the like,

11



organi ¢ sol vent such as nethanol/ethyl acetate, nethanol/isopropyl acetate,
et hanol /i sopropyl acetate, ethanol/ethyl acetate, and the |ike, praNenably

from et hyl : by heating to fully dissolve the soli - '
cool i ng. Iwnog‘%@%ﬂ%éf enbodi mrent of the invention is a pot as%%gsészgﬁqpl(of a

conmpound of forrmula (I). Preferably, the potassiumsalt of the conmpound of
formula (1) is a salt wherein a potassium cation di splaces one hydrogen

atom of thesutfanesemdktthe soMpAURUcehofionAul an( brgBralersdilyent he
pot assi um salt of the conpound of  fornula (1) is a_potassiumsalt of
t opi ramat e, T4 2npouhanel/eehydil acerare. Pretbraply isapeqritlassi um salt of

o T AN 2006 VIS T b0Rn o e tpEIHdek farekir e AT e ™A K b
5 10 is 20 2&xtdGte) |and whies el Tka, pptaserublgafirom eéitdpllacesteite yr ogen

atom of the sulfamate of the conpound of formula (la). ILn a further
enffodi nent SR bsRFREFHGePohOR_LAY BRBEERS £6r fpldyadifpalie

Compound of ot mLT (1 o TP oy R E B e o B s mul o
(1) with potasgnaatdydrhae, alpoitas3i eguhydlientde, mpoeapsiederiadier imldtoxi de
or potassiugﬁggﬁghe&&gfukéwéggug ?9%V§E£i9£1ents, most preferably in
an amount equal to about 3 equivalents; and cooling.
10 Alternatively, the sodium salt product may be
crystallized or recrystallized from an organic solvent
such as ethyl acetate, methyl acetate, isopropyl acetate,
and the like, orifrom a mixture of an alcohol and an
organic solvent such as methanol/ethyl acetate,
i5 methanol/isopropyl acetate, ethanol/isopropyl acetate,

ethanol /ethyl acetate, and the like, preferably from ethyl
acetate; by heating to fully dissolve the solid and then

cooling.
20 In another embodiment of the invention is a potassium
salt of a compound of formula (I). Preferably, the

potassium salt of the compound of formula (I) is a salt
wherein a potassium cation displaces one hydrogen atom of
the sulfamate of the compound of formula (I)

25 Preferably, the potassium salt of the compound of
formula (I) is a potassium salt of topiramate, the
compound of formula (Ia).

Preferably, the potassium salt of topiramate, the

compound of formula (Ia), is a compound of formula (III)

12



alternatively when the conpound of fornmula (1) is reacted wth potassium
hydr oxi de or potassium | ower alkoxide, in an alcohol; and b.) proeAdi20G i ng
the prioduct. Mre particularly, the conmpound of forrmula (1) is reacted with
pot assi unYAY#PY4e” under anhydrous conditions, in an i nerkCHEP§RA*1%0| vent
such as THF, Et20, MIBE, toluene, and the |like, preferably THF;, and the
‘product is precipitated. Alternatively, the conmpound of fornula (I) is
reacted w th potassium hydroxide, in_an organic solvent such as THF, Et20,
MIBE, ethyl acetate, isopr e,~onet har®l , ethanol, and the like, or
ina mxture of organic solvedts such a$ get hangl/Q@thyl acetate,

met hanol /i sopropyl acet at g4, €t hgnal- Jacepat’, 13 5 10 is 20 25 30 WO
03/ 006467 9 JAN 2006 PCT/ US02/ harlgl / 1 sopNepylK*acet ate, and the

| i ke, preferably in an al cohol such et/hanol ; and the product is
precipitated. Alternatively still, the-co ? of formula (I) is reacted
with a potassium|l ower al koxi de such a tassium ﬁBthoxide, pot assi um

et hoxi de, potassi um propoxi de, potassi&n1t-butoxiée, and the like,
preferably potasgidieigthoxbeigsspuf endbby UAdpl aaaBYydheusyeerdidd ons, in an
organi ¢ solvent such as THF, Et20, MIBE, nethanol, ethanol, and the |ike,
or in a m@wee f rgasntiamrvenes shehcasrouedhafofreiie ddaat e,

nmet hanol /i sopropyl acetate, ethanol/ethyl acetate, ethanol/isopropyl
acetate, and the Ilike, preferably in ethanol; and the product is

preci pitated. Alreraafuneher sémibddimbatcofipphadppéstarmibhaefityionsis a

process for preparing the potassium salt of a compound of

formula (I), preferably topiramate, a compound of formula

(Ia), comprising

a.) reacting the compound of formula (I) with potassium

10 hydride, potassium hydroxide, potassium lower

alkoxide or potassium amide, in an organic solvent or
alternatively when the compound of formula (I) is
reacted with potassium hydroxide or potassium lower
alkoxide, in an alcohol; and

15 - b.) precipitating the product.

More particularly, the compound of formula (I) is
reacted with potassium hydride, under anhydrous
conditions, in an inert organic solvent such as THF, Et,0,

20 . MTBE, toluene, and the like, preferably THF; and the
product is precipitated.

Alternatively, the compound of formula (I) is reacted
with potassium hydroxide, in an organic solvent such as
THF, Et,O, MTBE, ethyl acetate, isopropyl acetate,

25 methanol, ethanol, and the like, or in a mixture of
organic solvents such as methanol/ethyl acetate,

methanol /isopropyl acetate, ethanol/ethyl acetate,

13



reacted with potassium am de, under anhydrous conditions, in an inert
organi ¢ solvent such as THF, Et20, and the 1like; and the product9 JAN 2006
precipitawﬁgmmmﬁﬁnpotassiun1sa|t product may be precipitat ggWidoh1A0
anti-sol vent such as hexane, pentane, heptane, cyclohexane, and the |ike,
preferably hexane, preferably at a reduced tenperature in the range of
about 25 to about -20C. Alternatively, the potassiumsalt product nay be
preci pi t at edtR¥neY IRV I0faddientso] e - trider Pt 931]§irélﬂé§§i>‘i pradygt may
be crystallized or recrystallized froman organi c sol vent sucK as et hyl
acet at e, nethgbhadesacd, assGrhamal acstchttdre mredwol , 1is aphanbbPitisegr opyl

al cohol, and the,Li r. fr . xtyre 0 I c-splvents h.as
met hanol / et hyl g‘égt‘é%pg%lr};gtlgﬁglﬁ%@gopt%epy(fg%élgr?%toef, Jg%lﬁtglrllo‘_fl/ ?ggp%gpyl
acetate, etpaaetédt hylthact gloatae,siand lidwed i dkopidd esadh yad 4p¥Oa881QR6467 9

JAN 2006 PCT/ US02/21016 froma m xture_ of ethyl acetate/nethanol or
et Ranol , by"ehBAKLAG t BOFCRHSEY VT K176 Ge RAFIITELWAPEBPFHES 5 10 conpound

of formul a _ [ p ! nqgﬁj f ' tionis
a lithium égﬁ%sgﬁgé‘gkﬁﬁéﬁ¥\%%'f%#ﬁﬁﬁ%?{#%*é?We erag{g?yt%QE?F?%ﬁ@nl sal t
of . t he conpeuhdxbfief; opmelfarabllyl simalezalanhwhitrels conditionm cahi an di spl aces
one hydrogen atom of ghe sul f amat e g&,tgﬁﬁco ound of formula M

Pref er abl y, OF#8" 1 Ft APuifesl SUGF Afe Todmpdthd of T oEar mﬁtgla(qrg)i i £3%hi um
salt of tophranehe, 15&@,C@aﬁp@ﬂn@H3n%fxltf5ﬁrerna@ didni Prefprat y, stiBg 45t hium

salt of topiramate’ is a Li+ CH3
10 methanol/ethyl acetate, methanol/isopropyl acetate,

1

ethanol /ethyl acetate, ethanol/isopropyl acetate, and the
like, preferably in ethanol; and the product is
precipitated.
Alternatively still, the compound of formula (I) is
15 reacted with potassium amide, under anhydrous conditions,
in an inert organic solvent such as THF, Et,0, and the

like; and the product is precipitated.

The potassium salt product may be precipitated with
20 an anti-solvent such as hexane, pentane, heptane,
cyclohexane, and the like, preferably hexane, preferably
at a reduced temperature in the range of about 25 to about
-20°C. Alternatively, the potassium salt product may be
precipitated by evaporation of the solvent.
25
The potassium salt product may be crystallized or
recrystallized from an organic solvent such as ethyl
acetate, methyl acetate, isopropyl acetate, methanol,
ethanol, isopropyl alcohol, and the like, or from a
30 mixture of organic solvents such as methanol/ethyl
acetate, methanol/isopropyl actetate, ethanol/isopropyl

acetate, ethanol/ethyl actetate, and the like, preferably

14



20 25 wherein a lithiumcation displaces one hydrogen atom of the sul famte
of the conmpound of formula (la). In a further enbodi ment of the prReennO6

i mventiton 509mm f,0cess for preparing the lithiumsalt of 3 QHHH of
formula (I pre erably topi ramate, a conmpound of formula fl ag conpri si ng
a.) reacti ng t he conpound of fornula (1) with lithium hydride, lithium
hydrOX|de lithiumlower al koxide, alkyl lithiumor lithiumamde, in an

or gani ¢ sol D V. of ..f (

reacted w t\#ijlaltmt hi um%# %)af%fde&%)ry}mgﬁ?E%E?gﬂmg?ﬂgﬂgﬁoéfdg{:ﬁlghgén ?chohol :
and b.) predtiepittiatg rtg:tihelhr atiigtold®d Bhd ABDRDIS avdd 686006467

PCT/ U502/ 21016 5 10 15 20 25 30 More particularly, the conpound of formula

(I') is reacted with lithium hydride, under anhydrous conditions, in an
i nert organic soliendnstiedy asndddhim&h20p £ MIBE, i80éant 188 LEke, 1BE8f gRabl y
THF;, and the product is precipitated. Alternatively, the conpound of fornula

(15 is reactsedt wi & |danpaunpchyal okoxeula n(bh. v gaketabdyvehheshéhhagmTHF,
Et 20, MIBE, & hyl tate, isopropyl.acet hanpol et hanol. and t he
like, or in® rlrl'h ftfﬁﬁz DTS r#)O{ Cg%lﬁlen kS ash%ﬂE{as %lre &ho ngﬁyf’ Acet at e,

met hanol /i sQpEGAYIM @pﬁt@i eilse;urwdé& | &b yhy @esharh eat &hhapothesopr opyl
acetate, and the like; preferably under anhydrous conditions, and the
product is EPéélaﬁiattfﬁé?f- tA}et W et fermutde(Eonpound of fornula (1) is

reacted with a lig Iflél’P Haue ﬁé‘%%lﬁ%ﬂ@afé Aft{ﬁémgzorq&gglqélgg [ithium

et hoxi de, lithi um pr opoxi thiumt
10 formula (I) is a lithium salt of topiramate, the compound

of formula (Ia).
Preferably, the lithium salt of topiramate is a

compound of formula (IV)

O/,
:3(c::>< e O‘\\\\\O 5
= 0 0 NH L
© CHs
HsC (V)
15 wherein a lithium cation displaces one hydrogen atom

of the sulfamate of the compound of formula (Ia).

In a further embodiment of the present inveﬁtion is a
process for preparing the lithium salt of a compound of
20 formula (I), preferably topiramate, a compound of formula

(Ia), comprising '

a.) reacting the compound of formula (I) with lithium
hydride, lithium hydroxide, lithium lower alkoxide,
alkyl lithium or lithium amide, in an organic solvent

25 or alternatively when the compound of formula (I) is
reacted with lithium hydroxide or lithium lower
alkoxide, in an alcohol; and

b.) precipitating the product.

15



but oxi de, and the |ike; preferably under anhydrous conditions, in an
organi ¢ solvent such as THF, Et20, MIBE, nethanol, ethanol, and ajeNbobe,
or inam W66 94 organi ¢ solvents such as nethanol /et hyl, §6883h%16
met hanol /i sopropyl’ acetate, ethanol/ethyl acetate, ethanol/1isopropyl
acetate, and the like; and the product is precipitated. Al ternatively

still, the conpound of fornmula (I') is reacted with an alkyl |ithium such as
methyl lithium ethyl lithium n-butyl lithium and the |ike, preferably
n-butyl lithium under anhydrous condjtions, in_an inert _organic solvent

such as THF, Et20onareRriahetidelYi kehe agamPeredppéddermiud apriddi git at ed.

A e, under Saeet sk EATRAMA R QL o AR ) BBy L Fos s ot U
PCT/ US02/ 21Q16 aan ikt cxrqati € solvent such as THF, Et20, HWDHE{ hendi ke;

and the product _is preg%gitated. 5 10 1s_The lithi.um salt product may. be
pr &ci pi t at ey LiEEap LR TorRRYY t FéF so0f@nthe | AT kel Se REEFRESR LS t he

invention is a ng@%%ﬁaﬂié%d§,fﬁh@-Eﬂﬂ?ﬁ&?@)QE EB&HHF? (). 1Breterrldy. the

magnesi um salt of the conpound of for Is a sa wherein a nmagnesi um
cati on di spwactds londihydriggdroxaiden ofn aheospdhicatelukbntheucbnpeuldFof

(o & maanes PP S BB PaSiaRELe Sie LB STeTaraul degrapols o
Preferably, sthenmagnesidinisal1id, tepi ianatgikbutde egnpeyadiel sbokamira (V) :
H3C /0/11,."-~0 OO CH3 H3C O~ 0 O"CH3 ONH NH O
10 such as methanol/ethyl acetate, methanol/isopropyl
acetate, ethanol/ethyl acetate, ethanol/isopropyl acetate,
and the like; preferably under anhydrous conditions, and
the product is precipitated.
Alternatively still, the compound of formula (I) is
15 reacted with a lithium lower alkoxide such as lithium
methoxide, lithium ethoxide, lithium propoxide, lithium t-
butoxide, and the like; preferably under anhydrous
conditions, in an organic solvent such as THF, Et.O, MTBE,
methanol; ethanol, and the like, or in a mixture of
20 organic solvents such as methanol/ethyl acetate,
methanol/isopropyl acetate, ethanol/ethyl acetate,
ethanol/isopropyl acetate, and the like; and the product
is precipitated.
Alternatively still, the compound of formula (I) is
25 reacted with an alkyl lithium such as methyl lithium,
ethyl lithium, n-butyl lithium, and the like, preferably
n-butyl lithium; under anhydrous conditions, in an inert
organic solvent such as THF, Et,0, MTBE, and the like; and
the product is precipitated.

30 Alternatively still, the compound of formula (I) is

reacted with lithium amide, under anhydrous conditions, in

16



M+2 CH3 9 H3C 20 25 H3C CH3 N) wherein a magnesi um cation di spl aces one
hydrogen atom of the sulfanmate of two nol ecul es of the conpound SfJAN 360wl a

(‘la). 'In\golhyndhes enbodi ment of the present invention is gr/06Re86% for
preparing a magnesi um salt of a conpound of formula (1), preferably

topiramate, a conmpound of fornmula (la), conprising 17 9 JAN 2006 WO

03/ 006467 PCT/US02/21016 5 10 15 20 25 30 a.) reacting the conpound of
formula (I )amwiidermonesinie $oweenadl koxshdes THHer ganbydandstrendikeens; in
an organic solvent; and b.) precipitating the product. Mre particularly,

t he conpourfPbItHOPEPEIEE )1 sPr‘?‘éhP,’c’é@Itﬁﬁgt h a magnesi um | ower al koxi de,
such as magnesi um net hoxi de, magnesi um et hoxi de, nagnesi umt - but oxi de, and
the li ke, preferably nagnesi um nmet hoxi de, under anhydrous conditions, in an
or gani ¢ sol vent Thechl @shiatthysakbic gpad@,ct i s@prbpybracépatetedHby Et 20, MIBE,
nmet hanol , et hanol, and odI{hehl ike, or in a mxture of organic solvents such
a® met hand VIR Tt & RSt PEROrY i sopropyl acetate, et hanol / et hyl
acetate, ethanol/isopropyl acetate, and the |ike, preferably in nethanol;

and precipitating the product. The nmagnesi um salt product may be
preci pitated wi tlm another embodiment of the invention is a magnesium

salt of a compound of formula (I). Preferably, the
magnesium salt of the compound of formula (I) is a salt
10 wherein a magnesium cation displaces one hydrogen atom of
~the sulfamate of the compound of formula (I).

Preferably, the magnesium salt of the compound of
formula (I) is a magnesium salt of topiramate, the
compound of formula (Ia).

15 Preferably, the magnesium salt of topiramate is a

compound of formula (V):

H.c. O, 0 0 o WO CH,4
3N O N\ _O O y
H O No S P~0" m “CH
C W o) y
¥ 0 (o) - NH O © :
O Mg*+? O
74(:}_,'3 g Hac)r
HaC CH,
v)

wherein a magnesium cation displaces one hydrogen
atom of the sulfamate of two molecules of the compound of

20 formula (Ia).

In a further embodiment of the present invention is a
process for preparing a magnesium salt of a compound of
formula (I), preferably topiramate, a compound of formula

25 (Ia), comprising

17



an anti-sol vent such as hexane, pentane, heptane, cyclohexane, and the

| i ke, preferably hexane, preferably at a reduced tenperature inotjaN pEIQe
of about 25 to about -20C. Alternatively, the nagnesiun1salt1product may be:
preci pit at 3O BV i ng the solution to a tenperature in tHRETERHBEIB® about
0 to about -20C. Alternatively still, the nmagnesium salt product may be
preci pitated by evaporation of the solvent. The present invention further

relates to novel crystalline forns of .the conmpound of forrmula (I1), and the
conpound of o} muIEEEFEiD9 drlae areFpPeRd Pbr RRTBHIRNEI) cHABEUARIIES 3 Tul a

(11), the conpound Qfef OX {25 hL! 1 dnadB 2ndPh-2006.3nklclandl WQ Q3 006467
PCT/ US02/ 21016 t he conpound of forrmula (I'V)" and the conpound of forrmula M

I n an enbodi ment ofrgdmipreskbnent nvandi on are novel crystalline forns of

t he conpound of fornmula (I1), nore particularly Form Nal and Form Na2; and
anor phous Fof  NERES R I Felten READYFE t he conmpound of formula (11)  may
be gharacterized by its physical appearance (foany solid) and the absence
of narrow peaks in the XRD (no XRD pattern). Anorphous Form Na4 may be
prepared by react iMgre heartcorpbambly of thier aohpo@hdl) ofii £hrswdiaurbINydrsoxi de, in
an -organic s itating the product by treating the solution

| t i
R Yenaan e Sadrs SR over PLERSE a2y nuER! Bl re et o

Crystalline miuAdeladf hdith&OHTRAUNEhOkidO) Mhgnédihm- FR¥uBSxG RN aGhR! | zed
by its X-ray diffraction pattern, conprising the peaks: Table 1: X-Ray
Diffracti on Pégks.ikg Sareferaply Neagmewien (peyldoxsdgei vgder anhydrous

10 conditions, in an organic solvent such as ethyl acetate,
isopropyl acetate, THF, Et,0, MTBE, methanol, ethanol, and
the like, or in a mixture of organic solvents such as
methanol/ethyl acetate, methanol/isopropyl acetate,
ethanol/ethyl acetate, ethanol/isopropyl acetate, and the

15 like, preferably in methanol; and precipitating the

product.

The magnesium salt product may be precipitated with
an anti-solvent such as hexane, pentane, heptane,
20 cyclohexane, and the like, preferably hexane, preferably
at a reduced temperature in the range of about 25 to about
-20°C. Alternatively, the magnesium salt product may be
precipitated by cooling the solution to a temperature in
the range of about 0 to about -20°C. Alternatively still,
25 the magnesium salt product may be precipitated by

evaporation of the solvent.

The present invention further relates to novel
crystalline forms of the compound of formula (II) and the
30 compound of formula (III) and amorphous forms of the

compound of formula (II), the compound of formula (III),

18



Rel ative Intensity (Angstrom (% 4.50019.6206100.0 9.0209.79617.2
11.3907. 76251. 2 12.0657.329722. 4 12.6906. 97018.5 13. 5306. 539242. 39 JAN 2006
13. 6556. 479642. 3 14. 9755.911312. 6 16. 1205. 49394. 8 16. 9005. 24210.9 19 WO
03/ 006467WD BAN-BD06 PCT/ US02121016 17.5105. 060810. 9 18. OROT/USIE2Ka6 3
18. 4204. 81282.9 19. 0654. 651432. 4 20. 0504. 42508. 7 20. 7454. 278313. 2

21. 1604. 19532. 7 21. 7104. 090316. 0 22.5153.945817. 0 23. 6003. 76683. 7
23.9253. 716411. 3 24. 4453. 638532. 1 24.9853.56111. 7 25. 6653. 46825. 0

26. 4203. 3708Regcompaund. 26249 M@ 12y (7553 and s (comePend. @589 1mgla

29. 7353. 002 %;.9 30. 0652. 96993. 7 30. 8702. 894312. 2 31. 3552. 85062. 4
31.8002.81177. 3

In an embodiment of the present invention are novel
5 crystalline forms of the compound of formula (II), more
particularly Form Nal and Form Na2; and amorphous Form

Na4.

Amorphous Form Na4 of the compound of formula (II)
10 may be characterized by its physical appearance (foamy

solid) and the absence of narrow peaks in the XRD (no XRD

pattern) .

Amorphous Form Na4 may be prepared by reacting the
15 compound of formula (II) with sodium hydroxide, in an
organic solvent, and precipitating the product by treating
the solution with an anti-solvent or by evaporating the

solvent under reduced pressure.

20 Crystalline Form Nal of the compound of formula (II)
may be characterized by its X-ray diffraction pattern,

comprising the peaks:

Table 1: X-Ravy Diffraction Peaks, Na Salt, Form Nal

Angle (°20) q-spacing' Relative Intemnsity
(Angstrom) ' (%)
4.500 19.6206 100.0
9.020 9.7961 7.2
11.390 7.7625 1.2
12.065 7.3297 22 .4
12.690 6.9701 8.5
13.530 6.5392 . 42.3
13.655 . 6.4796 42 .3
14.975 5.9113 12.6
16.120 5.4939 4.8
16.900 5.2421 0.9
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32.8052. 72798. 9 33.0352.70947. 0 33.6402. 66204. 8 34.8052.575518.2 5
Crystalline Form Nal of the conpound of forrmula (I1) rmay be furtf®@AN 2006
char act eryvgaghdichts X-ray diffraction pattern, conprisingcrigofio9s peaks:
Table 2: X-Ray Diffraction Peaks, Na Salt, Form Nal Angle (20)d-spacing
Relative Intensity (Angstrom (% 4.50019. 6206100.0 12. 0657. 329722. 4

13. 5306. 539242. 3 13. 6556.479642. 3 14.9755.911312.6 17.5105. 060810.9

18. 0404. 913356. 3 [9. 06545691432} & 205 /d5ds 278313. 2 20 Y14AN 2006 VD
03/ 006467 PCT/ USOpT219E652F 7 10@ 09031679522 51537 945812 ;0323 92537716411. 3
24.4453. 638532. 1 a:.Si%34232486.8 er:ggzgﬁiﬁo_8.042872Q§3%“554i1.o
29. 7353. 002112. 9 BO-8492-894312-2-3438 5755462106+ 5-—2025

197065 4.6514 i "32%%

20.050 4.4250 8.7

20.745 4.2783 13.2

21.160 4.1953 2.7

21.710 4.0903 16.0

22.515 3.9458 17.0

23.600 3.7668 3.7

23.925 3.7164 11.3

24 .445 3.6385 . 32.1

24 .985 3.5611 1.7

25.665 3.4682 5.0

26.420 3.3708 7.8

27.315 3.2624 36.8

27.765 3.2105 18.0

28.260 3.1554 11.3

29.735 3.0021 12.9

30.065 2.9699 3.7

30.870 2.8943 12.2

31.355 2.8506 2.4

31.800 2.8117 7.3

32.805 2.7279 8.9

33.035 2.7094 7.0

33.640 2.6620 4.8

34.805 2.5755 18.2

Crystalline Form Nal of the compound of formula (II)
may be further characterized by its X-ray diffraction

pattern, comprising the major peaks:

Table 2: X-Ray Diffraction Peaks, Na Salt, Form Nal

Angle (°20) d;-spacing Relative Intensity
(Angstrom) (%)
4.500 15.6206 100.0
12.065 7.3297 22 .4
13.530 6.5392 42 .3
13.655 6.4796 42 .3
14.975 5.9113 12.6
17.510 5.0608 10.9
18.040 4.9133 56.3
19.065 4.6514 32.4
20.745 4.,2783 13.2
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Crystalline Form Nal may be prepared according to the process outlined
above, reacting the conpound of fornmula (la) with sodium hydridé, JA%$adAm
hydr oxi d sodi um | oner al koxide, in an organic sol vent ] re

t her eof ; ewgﬁf”f'%ﬁg'f l'y evaporating the solvent to precipi tatpﬁ%@ééﬁgduct;
and crystaII|2|ng or recrystallizing in an organic solvent such as ethyl
acet at e, isopropyl acetate, and the like or a m xture of organi c solvents
such as nethanol fethyl aggratg, etnargggdErnyljacet are,; ¢ Tt hanot 7 Tsopr opyl
acet ate, ethanol /Jﬁuyg%ghﬁdbet ate:; 3 gé:' abt met llallul.., |§Zt‘jzlr2;)y:l agret at e,

\4

optionally heatin y—etssot 'vée. he—sot-g—ana—t I“i“r
preferably in the_arnggﬁ(—-gézap{—e—e#%giep% nts, nore
preferably in an jamuff - &8 tlo_abdrn®38% 5 eqlui 2 rably in
an amount equal tlo abéuBl3 equi val ent2624and clooling. A& natively,
crystalline Form|[Nal 28y768 pregpared.2)05subjelcti ng andr@pous formiNa4 to
el evated humi dityl comdigsons. [Crystallgsae Forim Nat of itihes conpound of
formula (11) mayl be ghayasterijzed By gog X-ray diffraction pattern,
conpri sing the peaksT3glgy 037006457 g% AN 2 PCTT G50 27727170 16 Tabl e
Thtensi Ly (Anget rlom (I S0 5010 o4087 2 060Ar 305705 B 7 basrt 00843, 7
8. 80510. 03484.1 9. 9808 85592.5 11.5457.658742. 6 11.9807.38157.4

12.3757. 146811. IciZst62bbi A93Bd3#mINal may be prepared according to the

process outlined above, reacting the compound of formula

(Ia) with sodium hydride, sodium hydroxide or sodium lower
- alkoxide, in an organic solvent or mixture thereof;
optionally evaporating the solvent to precipitate the
product; and crystallizing or recrystallizing in an
organic solvent such as ethyl acetate, isopropyl acetate,
and the like or a mixture of organic solvents such as
10 methanol/ethyl acetate, ethanol/ethyl acetate,
methanol/iéopropyl acetate, ethanol/isopropyl acetate,
preferably methanol/isopropyl acetate, optionally heating
to fully dissolve the solid, and then adding water,
preferably in the amount equal to or greater than about 2
15 equivalents, more preferably in an amount egual to about
3-5 equivalents, most preferably in an amount equal to
about 3 equivalents, and cooling.
- Alternatively, crystalline Form Nal may be prepared
by subjecting amorphous form Na4 to elevated humidity

20 conditions.

Crystalline Form Na2 of the compound of formula (II)
may be characterized by its X-ray diffraction pattern,
comprising the peaks:

25

21



15. 2555. 803453. 3 17. 6055. 033713. 3 17.9904. 926815. 6 18. 4604. 802414. 3
19.0404.6574100 ‘0 19.8404.471411. 4 21.1154. 204229.5 21. 2404. 1797 XRIAN 2006
22.3253.979% 22.8353.891315. 8 23.8903. 72179. 8 25. 0403. 5%%4@; %206 '
25. 6653. 46% ?3"*/6 6%.3053.263511. 4 28. 0603. 17747. 4 28. 8603. 0917§>%/2!"!
29. 5553. 02007. 3 30. 4952. 929012. 2 31.7402. 816915. 0 32. 4502. 75697. 4
32.9802. 713810.1 33.9802.63628.8 5 Crystalline Form Na2 of the conmpound of
formula (I11) ey, Bﬁ f .
pattern, conpris * : , Na
Salt, Form Na2 Ang eAﬁégggd spari hg I@J@ad&mg ntenmeuﬁt(:ﬁ@gs;&myﬁs(lﬁy
5.08017.381789.5 2 006 | | WO(R343064RF PCT/ US02/ 21946
11.5457.658742. 6 1?T3?5ZTZ§§8IITT"ISG§§§§Hﬁy56/1.3 7.6

5.080 17.3817 89.5

8.025 11.0084 3.7

8.805 10.0348 4.1

9.980 8.8559 2.5

11.545 7.6587 42.6

11.980 7.3815 7.4

12.375 7.1468 11.1

13.625 6.4938 71.9

15.255 5.8034 53.3

17.605 5.0337 13.3

17.990 4.9268 15.6

18.460 4.8024 14.3

19.040 4.6574 100.0

19.840 4.4714 11.4

21.115 4.2042 29.5

21.240 4.1797 19.2

22.325 3.9790 12.2

22.835 3.8913 15.8

23.890 3.7217 9.8

25.040 3.5534 17.4

25.665 3.4682 35.7

27.305 3.2635 11.4

28.060 3.1774 7.4

28.860 3.0911 8.6

29.555 3.0200 7.3

30.495 2.9290 12.2

31.740 2.8169 15.0

32.450 2.7569 7.4

32.980 2.7138 10.1

33.980 2.6362 8.8

Crystalline Form Na2 of the compound of formula (II)
may be further characterized by its X-ray diffraction »

pattern, comprising the major peaks:

Table 4: X-Ray Diffraction Peaks, Na Salt, Form Na2

Angle (°20) d-spacing Relative Intensity
(Angstrom) (%)
5.080 17.3817 89.5
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15. 2555. 803453. 3 17.6055.033713.3 17.9904. 926815. 6 18. 4604. 802414. 3

19. 0404. 6574100. 0 19. 8404.471411. 4 21.1154. 204229.5 21.2404. 179719JAN 2006 .
22.3253.979012. 2 22.8353.891315. 8 25. 0403. 553417. 4 25.6653. 468235. 7

27. 3053. 2990630, 4952, 929012. 2 31. 7402. 816915. 0 32. 9802PGVHSIWINIG 10 | s
Crystalline Form Na2 may be prepared by recrystallizing the crystalline
Form Nal from an anhydrous organic solvent, such as ethyl acetate, nethyl

acet at e, i sopropyl__acetate,—and-the Ilkn preferably ethyl acetate
Wi t hout addition pf méi@545hv Heat i iy 387 coal ng Ihe %?vétalllnp flor m of
the conpound of fprnul@-8VF). [speci®il&f8y Form Nal islh-%ri-hydrate,
whereas the crystalllBe6R6rm of the .cd@iund pof fornul%l(?l), spegifically
Form Na2 is a nonfhydigtessas deterrms.eabady Karl-Fi sches. geasurenents of
wei ght % water, as Tisgedgogn abl'e 53.03ABLE 5] KARL- FIEHER VALUES| Na
Sal ts For nPo Wat er [ 7 7o Ygrer | Theor, ’pgare Fprm 15.
Nal 13. 0- 14. 294.3% '-higr& §Nazt 6‘%@%ﬂﬁi-uyuyat 23—9 ffﬁgZGGﬁ u=
03/ 006467 PCT/ USOR+21B16—th—angther i Hrenrt-of—the—present—nAventi on are
novel crystalline fnr;g'gfg%he r*nmp'4I 4f fgr.dlaf(LLﬁpb 0

19.840 4.4714 11.4

21.115 4.2042 29.5

21.240 4.1797 19.2

22.325 3.9790 12.2

22.835 3.8913 15.8

25.040 3.5534 17.4

25.665 3.4682 35.7

27.305 3.2635 11.4

30.495 2.9290 12.2

31.740 2.8169 15.0

32.980 2.7138 10.1

Crystalline Form Na2 may be prepared by
recrystallizing the crystalline Form Nal from an anhydrous
organic solvent, such as ethyl acetate, methyl acetate,

5 isopropyl acetate, and the like, preferably ethyl acetate,

without addition of water, by heating and cooling.

The crystalline form of the compound of formula (II),
specifically Form Nal is a tri-hydrate, whereas the
10 crystalline form of the compound of formula (II),
specifically Form Na2 is a non-hydrate, as determined by

-]

Karl-Fischer measurements of weight % water, as listed in

Table 5.
15 TABLE 5: KARL-FISCHER VALUES, Na Salts
Form % Water Meas. % Water Theor. Hydrate Form
Nal 13.0-14.2% 13% tri-hydrate
Naz2 1.64% 0% non-hydrate
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nore particularly Form KL and Form K2; and anorphous Form K3. 5 10 15 20
Anmor phous Form K3 of the conpound of formula (I11) may be charactjn zesh by
its physical appearance (foamy solid) and the absence of narrow peaks in
the XRD (n¥WO®RDO6HEt t ern). Anorphous Form K3 may be prepar e®CByUS0@a¢40ng the
conpound of forrmula (la) with potassium hydroxide, in an organic solvent,
and precipitating the product by evaporating the solvent. Crystalline Form

K1 of the corrpound of formJIa (Ir1) may be characterized by its X-ray
diffracti on pattef® & SrRPdHeee i thappee 3N &- Kaye B LPRaéicon

Peaks, K Sal {,,EQr sa%ngﬂl%é 2GS RAE 1 gk REL éd@d'é‘fef‘éf&ﬁlémgitﬂ)om(%
4.97517.7483100.0 3015. 147243. 3 7.89511. 18936. 5 9. 9408. 891417.

10. 4608. 45053103:e1$a6‘:@57:156‘ﬁ:814[ TF e X700 7arRD ARl KIZh 7306 %Bﬁhﬁus Form
13. 1156. 74522.7 13. 5606. 524812. 4 14.1206. 26731. 1 14.9305. 929031. 2
15. 2455. 8072872 15. 8355. 59212. 2 16. 1355. 48881. 5 17.2255.14393.9 r 24

5

Amorphous Form K3 of the compound of formula (III)
may be characterized by its physical appearance (foamy
solid) and the absence of narrow peaks in the XRD (no XRD
pattern) .

10

Amorphous Form K3 may be prepared by reacting the
compound of formula (Ia) with potassium hydroxide, in an
organic solvent, and precipitating‘the product by
evaporating the solvent.

15 -

vCrystalline Form K1 of the compound of formula (III)

may be characterized by its X-ray diffraction patterm,

- comprising the peaks:

20 Table 6: X-Ray Diffraction Peaks, K Salt, Form Kl
Angle (°20) ,d:spacing Relative Intemnsity
(Angstrom) %)
4.975 17.7483 100.0
5.830 15.1472 43 .3
7.895 11.1893 6.5
9.940 8.8914 17.6
10.460 8.4505 3.1
11.695 7.5608 4.1
12.270 7.2077 4.6
12.730 6.9483 2.2
13.115 6.7452 2.7,
13.560 6.5248 12.4
14.120 6.2673 1.1
14 .930 5.9290 31.2
15.245 5.8072 27.2
15.835 5.5921 2.2
16.135 5.4888 1.5
17.225 5.1439 3.9
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9 JAN 2006 k WO 03/ 006467 PCT/ US02/ 21016 17. 6455.02247.2 17.9154. 947317. 3
18. 4204. 81282. 8 18. 6604. 75143.9 19. 0604. 65262. 0 19. 3554.58234.5 9 JAN 2006
19. 9604. 44489. 5 20. 8904. 249050. 6 21.5104.12793.0 21.9954. 03794. 0

23. 4753. 790BBOGI25. 2103. 529835. 6 25. 7553. 45635. 0 26. 5253. BE¥/H50K21016
27.2653.26822. 3 27.9753. 18695. 2 28. 6053. 11814. 2 29. 5353. 02203. 9

30. 1052. 966118. 4 30. 2902. 948414. 4 30.7602. 90444.7 31.2652. 85863. 4

A1”4

31.7102.81954. 4 32.6302. 74212 _0Q 32 8952 72062 33 8102 649043
34.1652. 62237. 2 5| Crydf/altkPne Horm K- ®%2¢ he caonpound of” fornula (|
be further characteri 28doB% itd X-ray-¥T73ractijon pattévnl conprisi
maj or peaks: Table 7: 1X-Ray D f|fractd ognPeaks, |K Salt, Paran Al Angl ¢
(20) d-spaci ng Rel ativesl.gkensitly (Angstspa) (% 3.9

19.060 4 .6526 2.0

19.355 4.5823 4.5

19.960 4.4448 9.5

20.890 4.2490 50.6

21.510 4.1279 3.0

21.995 4.0379 4.0

23.475 3.7866 15.0

25.210 3.5298 35.6

25.755 3.4563 5.0

26.525 3.3577 6.5

27.265 3.2682 2.3

27.975 3.1869 5.2

28.605 3.1181 4.2

29.535 3.0220 3.9

30.105 2.9661 18.4

30.290 2.9484 14 .4

30.760 2.95044 4.7

31.265 2.8586 3.4

31.710 2.8195 4.4

32.630 2.7421 2.0

32.895 2.7206 2.9

33.810 2.6490 4.3

34 .165 2.6223 7.2

1) may
ng the

Crystalline Form K1 of the compound of formula (III)

may be further characterized by its X-ray diffraction

pattern, comprising the major peaks:

Table 7: X-Ray Diffraction Peaks, K Salt, Form K1

Angle (°260) q;spacing Relative Intensity
({Angstrom) (%)
4.975 17.7483 100.0
5.830 15.1472 43.3
9.940 8.8914 17.6
13.560 6.5248 12.4
14.930 5.9290 31.2
15.245 5.8072 27.2
17.915 4.9473 17.3
20.890 4.2490 50.6
23.475 3.7866 15.0
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4.97517.7483100. 0 5.83015.147243. 3 9.9408.891417.6 13.5606.524812. 4
14. 9305. 929031. 2 15. 2455. 807227.2 17.9154.947317. 3 20. 8904. 249050.JAN 2006.

23. 4753. 786615. 0 25 WD 03/ 006467 9 JAN 2006 PCT/US02121016 25.2103.529835. 6
30. 1052. 96WO1B/08648D. 2902. 948414.4 5 Crystal line Form K2 of PREUSEHPWENC of
formula (111) my be characterized by its X-ray diffraction pattern,
conprising the peaks: Table 8: X-Ray Diffraction Peaks, K Salt. Form K2

Angl e (20)d-spacin .W.wt:UD (A “strn"*'qrbuq.t 99—4—43019--936410600

4. 8401(7. 8)7398.p1 5. 17 31510. 6. 275122 97301119 7. 020132881918
7.83511.27494. 4 9. Q&3§7}?§ﬁ 410 0158-9FFRE 1 11 3457 788233 5

12. 2057. 24606. 7 12 71580988818. 1 13. /588558244 13. 80584469521 8

14. 0906. 280515.5 14. 8755. 950817. 9
Crystalline Form K2 of the compound of formula (IIT)

may be characterized by its X-ray diffraction pattern,

comprising the peaks:

Table 8: X-Ray Diffraction Peaks, K Salt, Form K2

Angle (°20) Q—spacing Relative
(Angstrom) Intensity (%)
4.430 19.9304 100.0 ‘
4.940 17.8739 8.1
5.785 15.2649 10.2
6.275 14.0739 11.9
7.020 12.5819 18.9
7.835 11.2749 4.4
9.430 9.3711 16.4
9.915 8.9138 5.1
11.345 7.7932 23.5
12.205 7.2460 6.7
12.715 6.9565 18.1
13.475 6.5658 24 .4
13.805 6.4095 21.8
14.090 6.2805 15.5
14.875 5.9508 17.9
15.220 5.8167 12.4
15.505 5.7104 18.5
15.770 5.6150 23.8
16.495 5.3698 22.2
16.920 5.2359 15.6
17.355 5.1056 29.9
17.920 4.9459 22.9
18.495 4 .7934 19.3
19.150 4.6309 18.7
19.795 4 .4815 34.9
20.200 4 .,3925 50.1
20.780 4.2712 19.3
21.485 4.1326 13.2
21.975 4.0416 9.9
22.320 3.9799 19.1
22.705 3.9132 18.7
23.455 3.7898 11.1
24 .040 3.6989 22.0
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15. 2205. 816712. 4 15.5055. 710418.5 15. 7705. 615023. 8 16. 4955. 369822. 2
16. 9205. 235915. 6 17. 3555.105629. 9 17. 9204. 945922. 9 18. 4954, 793413;@Uq20m;
19. 1504. 630918. 7 19. 7954. 481534. 9 20. 2004. 392550. 1 20. 7804. 271219.

21. 4854, 1WDABBIRI621. 9754. 04169. 9 22. 3203. 979919. 1 22. 7053. 9@?@@8”?”1(
23.4553. 789811. 1 24.0403.698922.0 e 26 9 JAN 2006 k WD 03/ 006467

PCT/ US02/ 21016 24.7203.598612. 5 25. 0703. 549213. 7 25. 5553. 482916. 2

25. 9953. 424918. 9 |
28.3303. 147714. 7

31. 9652. 797614. 4

conpound of fornu

ﬁ l-_\7n’2 Ql—_\’)‘l‘ln Q ’)7 ’)/I(L3 ‘l71’):‘L 1 27 QQE?’. 19921 1
8 8@G3 7391112l 0 20398886047014. 7 30 80> 893415, 1
2.995207P589 B 34 23549817196 Cryst’ i1 ne Farin K2 of the
a (RBl.B55 3.4829 16.2

25.995 3.4249 18.9

26.570 3.3521 10.8

27.240 3.2712 21.1

27.865 3.1992 19.1

28.330 3.1477 14.7

28.860 3.0911 12.0

29.285 3.0472 14.7

30.880 2.8934 15.1

31.965 2.7976 14 .4

32.955 2.7158 9.6

34.235 2.6171 9.6

Crystalline Form K2 of the compound of formula (III)

may be further characterized by its X-ray diffraction

pattern,

comprising the major peaks:

Table 9: X-Ray Diffraction Peaks, K Salt, Form K2
Angle (°20) q-spacing Relative
(Angstxrom) Intensity (%)
4.430 19.9304 100.0
5.785 15.2649 10.2
6.275 14.0739 11.9
7.020 12:5819 18.9
9.430 $.3711 16.4
11.345 7.7932 23.5
12.715 6.9565 18.1
13.475 6.5658 24 .4
13.805 6.4095 21.8
14.090 6.2805 15.5
14.875 5.9508 17.9
15.220 5.8167 12 .4
15.505 5.7104 18.5
15.770 5.6150 23.8
16.495 5.3698 22.2
16.920 5.2359 15.6
17.355 5.1056 29.9
17.920 4.9459 22.9
18.495 4.7934 19.3
19.150 4.6309 18.7
19.795 4.4815 34.9
20.200 4.3925 50.1

27



may be further characterized by its X-ray diffraction pattern, conprising
the major peaks: 5 Table 9: X-Ray Diffraction Peaks, K Salt. Forguggpﬁngle
(20) d- spaC|n Rel ative (Angstron)lnten5|ty (%) 4.43019.9304 -

5 78515 JWOIWISE. 27514 073911, O 7. 02012° 581918, 9 9. 4309, é%?%%%*ﬁ""(
11.3457.793223.5 12. 7156. 956518. 13.4756.565824.4 13. 8056. 409521. 8

1

i4.0906. 280515.5 14.8755.950817. 9 15.2205.816712. 4 15. 5055. 710418.5
15. 7705. 615023. 8 -6.4ﬂr5 2698227216 Ué§124053;5.6‘17 3555—105629. 9
17.9204. 945922. 9 18-4954 419 3-19-18d4%63004g 7 1 481534. 9
20. 2004. 392550. 1 97\m%¥rﬁ o JAN19886  pdT/us02/ 21035 20,7804, 271219. 3
21.4854. 132613. 2 ”1L9ﬁi4%ﬁﬁ69 & 22 4204167001d 1 22 7858 913218)7
23.4553. 789811. 1 .320 3.9799 19.1

22.705 3.9132 18.7

23.455 3.7898 11.1

24 .040 3.6989 22.0

24.720 3.5986 12.5

25.070 3.5492 13.7

25.555 3.4829 16.2

25.995 3.4249 18.9

26.570 3.3521 10.8

27.240 3.2712 21.1

27.865 3.1992 19.1

28.330 3.1477 14 .7

28.860 3.0911 12.0

29.285 3.0472 14.7

30.880 2.8934 15.1

31.965 2.7976 14.4

32.955 2.7158 9.6

34.235 2.6171 9.6

Crystalline Form K1 and Form K2 may be prepared by
recrystallizing the amorphous Form K3. More particularly,
crystalline Form K1 may be prepared by recrystallizing

5 amorphous Form K3 from an organic solvent or mixture
thereof, preferably an ethyl acetate/methanol mixture
wherein the percent methanol is greater than or equal to
about 5%, by heating and cooling.

Alternatively, crystalline Form Kl may be prepared by

10 recrystallizing amorphous Form K3, crystalline Form K2 or
a mixture thereof, from an organic solvent such as ethyl
acetate, isopropyl acetate, ethanol, methanol, and the
like, or from a mixture thereof, such as ethanol/isopropyl
acetate, ethanol/ethyl acetate, and the like, preferably

15 from ethanol, by heating and cooling.

Crystalline Form K2 may be prepared by
recrystallizing amorphous Form K3 from an organic solvent

or mixture thereof, preferably an ethyl acetate/methanol
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24.0403. 698922. 0 24.7203.598612.5 25.0703. 549213. 7 25.5553. 482916. 2

25.9953. 424918. 9 26.5703. 352110. 8 27.2403.271221.1 27.8653. 199219.7AN 2006
¢8.3303. 147714. 7 28.8603.091112. 0 29. 2853. 047214.7 30.8802.8§f§%§(ﬁ

31. 9652, Y#IW6#732 9552, 71589. 6 34. 2352. 61719. 6 5 10 15 EYERAIHE Form k1
and Form K2 may be prepared by recrystallizing the anorphous Form K3. More
“particularly, crystalline Form K1l nmay be prepared by recrystallizing

anor phous Fqorm K3 from an organi ¢ sol vent or t her eof referably an

) Xfure )
et hyl acet FE&CHECHFRGT S X p%ﬁﬁﬁ@ﬁrwqqﬂ9ﬁégcﬁﬁnl?&ﬁh%B%P ?@gBFeater t han

or equal tes abQuhea®idy ppldded safg cooling. Alternatively, crystalline
Form K1 may be prepared by recrystallizing anorphous Form K3, crystalline
Form K2 or a nAltersathioedef, chivemnadd iorgdinmn & vyt rigpreparedy by

tate, i | t.ate, ethanol t hapol d the like, f
M xt ur ot hePEoR L atdn ZACE PSRBT o f Gy et SRFaNDT) SRV Rcet at e,
agd the |i ke, mikeleeakherebrompeidiielbl piarheainyg ot £oofhdghakbyst al | ine

Form K2 may be prepared by recrystallizing anorphous Form K3 from an
organi ¢ solMj&Efureowhereigr hehpeasientpmstdiannly o saptenceranm ephetihanol 28

9 JAN 20065%, 93ﬁgg§i%% %gE/H§9%@&%p%%>%vaporate excess methanol,

as measured by an increase in boiling temperature to
greater than about 70°C and cooling.
10
Crystalline Form Kl and Form K2 of the compound of
formula (III) are non-hydrates, as determined by Karl- .

Fischer measurements of weight % water, as listed in Table

10.
15
TABLE 10: KARL-FISCHER VALUES, K SALTS
Form % Water Meas. % Water Theor. Hydrate Form
K1 0.16% 0% non-hydrate
K2 1.09% 0% non-hydrate

In another embodiment of the present invention is an .
amorphous form of the compound of formula (IV), more

20 particularly Form Lil.

Amorphous Form Lil of the compound of formula (IV)
may be characterized by its physical appearance (foamy
solid) and the absence of narrow peaks in the XRD (no XRD

25 pattern).
Amorphous Form Lil may be prepared by reacting the

compound of formula (Ia) with lithium hydroxide in an

organic solvent or with an alkyl lithium in an inert
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10 m xture wherein the percent nmethanol is |ess than about 5% by heating
and cooling. Alternatively, crystalline Form K2 may be prepared AN 2006
recrystallizing anmorphous Form K3 from an organic solvent or mxture .

t her eof , pW&‘ég’aﬁ%ﬂ? an ethyl acetate/methanol mixture wher BFFUSA%2192¢ cent
met hanol is greater than about 5% by heating the m xture to evaporate
excess nethanol, as neasured by an increase in boiling tenperature to

greater than _about 70C._and cooljng. talline Form Kl and.Form K2 of the
conmpound of OF%?%FaSﬁ]Wﬁntaﬂ"éldﬁd%- r‘%i%és, cﬁsncg]ettle?rfﬁ hetfPBy Karl - .

Fi scher rreaségfsa? 4§ a@fineeitgll oI byaeddpdadt idh Tl £ollPendd TABLE 10:
KARL- FI SCHER VALUES, K SALTS Forn?o Water Meas. % Water Theor. Hydrate Form
K10. 16%0%on- hydrat e K21. 09%0%on- hydrate 20 25 I n anot her enbodi ment of the

present invention_is_an phous .f or.m of, t omound of fornula (1V),
more particul arl YPFEFM I‘:’Lﬁ%%l r]foreﬁ}?c?uslnfélrtm(%sltﬁﬁ R ecotnplo%‘f'\%n%%ogo%’%ul a
(13 may beaghanaebabuzeddim difs thky dapodRper ansen(foany) , sabid) and the
absence of narrow peaks in the XRD (no XRD pattern). Amorphous FormLil may
be prepared B§riigetpagdyt FOrmcddound of fornmula (la) with lithium hydroxide
in an organic solvent or with an alkyl lithiumin an inert 29 WO 03/006467
9 JAN 2006 PCT/US02/21016 organi c sol vent under anhydrous conditions; and
preci pitating theapoeghousbyoemapiGlaviforthef conipeanid of fbrmula (V) may

be characterized by its physical properties (foamy solid)
10 and by the absence of narrow peaks in the XRD (no XRD

pattern) .

Amorphous Form Mgl may be prepared by reacting the
compound of formula (Ia) with a magnesium lower alkoxide,
15 in an organic solvent, and precipitating the product with
an anti-solvent or by evaporating the solvent under

reduced pressure.

As used herein, the term “subject” shall refer to an
20 animal,‘preferably a mammal, more preferably a human, who

is the object of treatment, observation of experiment.

As used herein, the term “therapeutically effective
amount”, means that amount of active compound or
25 pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human that
is being sought by a researcher, veterinarian, medical
doctor or other clinician, which includes alleviation of
the symptoms of the disease or disorder being treated.
30
The salts of the instant invention may be administered

to a subject in need thereof at any dosage level such that
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Is 20 25 30 In yet another enbodi nent of the present invention is an
anor phous form of the conpound of formula (V) , nore particul arlyjgeroodbl .

Amnrphousggﬁﬁ%$%%% of the compound of formula (V) may be ?ﬁr@&}ﬁ hged by

its physi rties (foany solid) and by the absence nart’ow peaks in
the XRD (no XRD pattern). Anorphous Form Mgl may be prepared by reacting
the compound of formula (la) with a magnesium|ower al koxide, in an

organi ¢ sol ¥gat amdift PL&Ct Rtabd g tAE1 Progecdt vd h - Gt Bdl -Edaged or by
evaporating the solvent under reduced pressure. As used herein, the term

" subj ect " shal ber@ﬂmnl%tgﬁedamﬁme m@d&‘&tﬁ@t%’—’wmmy n‘t‘d”rces%referabl y a
human, ‘who _is, the obi ect 1 ShspryaLl on, of exper et s used

her ei n, the term erapeu |caI ectlv anount™; reans arount of

active conpagéad, otheprh@dmm&drﬁmlsmgﬁﬁl&ﬂﬂattwélﬁﬁ@gﬂw &i altegi cal or
medi ci nal response in a tissue system aninmal_or hunman that is being sought
bys a r esearRFePargeieri mRq e mdvanfemeetdf e clHg258 iGandidniomhi ch

incl udes al | gyi akpp. gl £06 SUMLOIB 0L Lhe, dipease r-dhaprder being

treated. The sa e Instant 1nvention may be a nistered to a
subj ect i n peeitehtevenig atreated osagel udired pan:n*rerttheetgeao weight) i&e20 2530
9 JAN 2006 03/ 006467 PCT/ US02/ 21016 the ano is thhera dutical |y
effective. | nistration, will resu t in t to
adjust dosages.
10
The present invention further provides a method of
treating epilepsy in a subject in need thereof which
comprises administering any of the salts as defined herein
in a therapeutically effective amount. Preferably, for
15 treating epilepsy, the salts are administered in a dosage
range of about 10 to 650 mg/daily, more preferably in the

range of about 16 to 325 mg/once or twice daily.

The salts of the instant invention may be

20 administered by any suitable method, as would be apparent
to one skilled in the art. More particularly, the salts
of the compound of formula (I) may be administered by any
parenteral method including, but not limited to, via oral,
pulmonary, intraperitoneal (ip), intramuscular (im),

25 intravenous (iv), subcutaneous (sc), transdermal, buccal,
nasal, sublingual, ocular, rectal and vaginal routes of
administration. The salts of the compound of formula (I)
may also be administered directly to the nervous system
via intracerebral, intraventricular,

30 intracerebroventricular, intrathecal, intracisternal,
intraspinal and / or peri-spinal routes of administration,

with or without pump devices. It will be readily apparent
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to be adm nistered may be readily determined by those skilled in the art,
and will vary with the particular salt wused, the node of adm ni s$ yaNI®06

t he strengdbp/@fesgne preparation, and the advancenent of theyds@eise ¢

condition. In addition, factors associated with the particular patient
.being treated, including patient age, weight, diet and tine of
admnistration, will result in the need to adjust dosages. The present

invention turthesepicrildess ameihodhaf chdeadhPoiesk ! BRsS ¥ riedud jgct in
need thereof which conprises adm nistering any of the salts as defined
herei n i nagmipdsiFakihn/ihpteMetidrs dirirles Pref eEBBIFPPEHGAC treati ng
epi | epsy, |t i r i S n ut 10 to 650
ng/ dail y, %g?gggré%eggﬁf%&ﬁ%pgﬁ%?1%%%d§1§¥Q§H§%$ti%€tggggétﬁgﬁﬁnce or twce
daily. The salts of the instant invention may be adm nistered by any

sui tabl e nmethod, as woul d be apparent to one skilled in the art. Mre

particularly, t ke Qaﬁﬂ?r%ﬁ: & %ﬁa#(ﬁ?ﬂﬁ%ﬁ%?}oﬁﬁyoﬁetgﬁninistered
by any papeakeng! iBRIRd dCldil NG Rile NO didd o £0geul2i 8R! .
pul nonary, “intraperitoneal (ip), intramuscular (im, intravenous (iv),

subcut aneobsrédp) arer dnsdoatelly Reridsd widdala shdasthageakbicadul ar, rectal

ord vaginal ot o ML Ao The 0 LSl b compains of Tormila

i ntracer ebpalribpt hayerbkieCw alide WHFRASH N Ouiths | 8bahdihgt bat hgeal ,
intracisternal, _intraspinal and / or_peri-spinal routes of adm nistration,
Wth or wi £EaBUt ofuRpeparietdon Kesiiyed For ind Rk &R, 3¢ - 9O, 03/ 006467 9

o 2000 B BB e ckhons SR Lot povetene

i's suitabl eohposiséorns tineornadt a@usage eiunmn.arfy IF thhe usual
pharmaceutical media may be employed. Thus, for liquid
oral preparations, such as, for example, suspensions,

15 elixers and solutions, suitable carriers and additives
include water, glycols, oils, alcohols, flavoring agents,
preservative, coloring agents and the like; for solid oral
preparations such as, for example, powders, capsules and
tablets, suitable carriers and additives include starches,

20 sugars, diluents, granulating agents, lubricants, binders,
disintegrating agents and the like. Because of their ease
of administration, tablets and capsules represent the most
advantageous oral dosage unit form, in which case solid
pharmaceutical carriers are obviously employed. If

25 desired, tablets may be sugar coated or enteric coated by
standard techniques. Suppositories may be prepared, in
which cocoa butter could be used as a carrier. For
parenterals, the carrier will usually comprise sterile
water, though other ingredients, for example, for purposes

30 such as aiding solubility or for preservation, may be

included. Injectable suspensions may also be prepared in
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20 25 30 To prepare the pharmaceutical conpositions of the present

i nvention, one or nore of the salts described herein are intimtejaNadosxed
with a pharmaceutical carrier according to conventional techniques. which
carrier n¥{ %46 wide variety of fornms depending on the 'BPﬁ&%&“”6

preparation desired for admnistration, e.g., oral, by suppository or
parenteral. In preparing the conpositions in oral dosage form any of the
usual pharmaceuti cal nedia may be enplayed. Thus, for liqujd oral
prepar at i on&1Slchags, PBPTERANBICE, §POHe EF Sal (SUERE AWM ohs,

sui tabl e cagmd ef geandradgdhli ¥esempieywde water, glycols, oils, alcohols,
flavoring agents, preservative, coloring agents and the like; for solid

oral preparations such as, for exanple, powders, capsules and tablets,

suitable carriers,_and, additives include starches sugar s, qdi l uent s
granul ati ng agen %? PiBFi"RERY }CS?néﬁ??P%l§%§F%t@§F§3.n&”&&en%ﬁﬁﬁ&the

| ike. Becauyser odosdgerufdse e0f.adabbisk! atbpeuliegbleidieand ieaRsdd @,
represent the nost _advantageous oral dosage_unit form in which case solid
phar maceut i t@adspeerfets averebireuyl pnenjsheyédke.f frggsipbett tldbite? s may be

sugar coated Qr. eRbEriG SPatedi by 4 Pg@@gggtgechniques. Suppositories may be

prepared, in i ch coCToa butter cou be used as a carrier. For
parenterals, the carrier will usually conprise sterile water, though other

i ngredi ents, for_exa , for purposes .such.as aiding solybility or for
prgservation, né§h%eggiﬁ%Vhﬂ%dgx?ﬁPié?agﬁﬁcgﬁgﬁe%b@oﬁgvﬁ3§l&Pb& e prepared
0932 9 JANZODGH dO:d D1 20nd5a38 YE:B348A6467 i PETLY2E262ERLE

invention, but not to limit it.

EXAMPLE 1
Potassium Salt - Form K2
15 ‘ Topiramate (853.6 mg) was dissolved in THF (2.5 mbL).
The solution was chilled in an ice bath. To the solution
was then added 1M potassium butoxide in THF (2.5 mL)
dropwise. The solution was stirred for 30 min. A

precipitate was formed. The precipitate was filtered and
20 placed in a vacuum oven at 34°C, to yield the potassium

salt as Form K2, as a solid.

EXAMPLE 2
Potassium Salt — Form K2

25 Topiramate (1.0007 g, 2.95 mmol) was dissolved in
diethyl ether (20 mL). The solution was chilled in an
ice water bath under N;. 1M potassium tert-butoxide in THF
(2.95 mL, 2.95 mmol) was the added dropwise to the
solution. The solution was stirred for 30 min and a

30 precipitate was formed. The precipitate was filtered

under N2, washed with additional diethyl ether and dried

33



whi ch case, appropriate liquid carriers, suspending agents and the |ike may
be enpl oyed. The pharmaceutical conpositions herein will contain,9JRER006
dosage unit, e.qg., tablet, capsule, powder, injection, tea :
suppositoryk5WH%Pﬂ€ | i ke, fromabout 10 to about 500 ng of%§§§€%§b“"6
ingredient. The follow ng exanples describe the invention in greater detal
and are intended to illustrate the invention, but not tolimt it. EXAVPLE

1 Potassium,Salt _- Form K2 Topir te (853.6 was, di ssal.v in THE (2.5
1) The solfh Por ARt iy (L eat perge PHgutRe B0 VRIS tidhs ' hen

added 1M pot pashumibmt @dide grodidt (2s5SFeth Koy opwi sewhIke selldld.on was
stirred for 30 mn. A precipitate was forned. The precipitate was filtered
and placed in a vacuumoven at 34C, to yield the potassium salt as Form

K2, as a solid. EXAMPLE 2 Potassiunlggggga%ggin1lcz Topi ramate (1.0007 g,
2.95 mmol ) was dissolved in diethyl mL). The solution was chilled

in an ice water bath under NZPotdkpdumsSaim teFbruK3dxi de in THE (2.95 nmi,

2.95 nmmol) was the added dropwi se to the so utiog. ;he so%gtion Was stirred
for 30 min and a IPPEERAEE & Anel® ForFedashdl PFRLY Rt hle ERAS SRR tidPed

under N2, waghed wishh jaddid mr&&f&@ygo ethes gndwdsi 8dad3d GndANLHR006 WO
03/ 006467 PCT/ US02/ 21016 5 10715 20 25 30 in a vacuum oven at anbi ent

tenperature solytébd wee spérassl ah s3E@ ypoduck Beamobhakk, taspawalsi t e
sol i d. EXANP%Etgched and the hot plate temperature increased until the
10 toluene was a rapid reflux (at about 185°C). The solution
was maintained at reflux for 24 hours. The solution was
allowed to cool slowly, then filtered. The remaining
solvent was removed by roto-evaporation in a water bath
set at 30°C. Solids remaining in the flask were dissolved
15 in ethyl acetate (2 mL). To the solution was then added
hexanes (15 mL), resulting in the formation of a
precipitate. The precipitate was collected by vacuum
filtration and washed with diethyl ether (30 mL), to yield
the potassium salt as Form K3, as a solid. The solid was

20 stored over P,0s.

EXAMPLE 4
Sodium Salt - Form Nal
Sodium hydride (71.1 mg) (60% dispersion in mineral

25 0il) was rinsed 3 times with pentane and dried under N, for
30 min. A solution of topiramate (500 mg) dissolved in
THF (3 mL) was added dropwise. An additional solution of
topiramate (103 mg) in THF (2 mL) was then added. The
solution was stirred in an ice water bath under N,

30 overnight. To the solution was added hexane (4 mL) and
the solution was again stirred overnight, resulting in the

formation of a cloudy precipitate. The solution was
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Pot assium Salt - Form K3 Topiramate (0.7512 g) was dissolved in toluene (15
m.). Potassium hydroxide (0.1440 g) was added and the sol ution wagaANtIonsed
at 360 rpm A Dean Stark trap was attached and the hot plate tenperature

i ncreasedVO8#P44¢he tol uene was a rapid ref lux (at aboutPCTEEE 214
solution was maintained at reflux for 24 hours. The solution was all owed
to cool slowy, then filtered. The remaining solvent was renoved by

rot o-evaporation.in a maégr.batgt set ttgggL.Sglids ren%Eang in the flask
vere di ssolRARFST iRt Ayf Shee9ataced by t FB*QoPufF6F4%&s t hen added

hexanes (1%vdynidtesul tTng sdlbtbeohowaBt Fefovédar rpfeehpi tfateezekheand
precipitate was collected by vacuum filtration and washed w th diethyl
et her (30 rahen ts-igeed at rmbbeRkstamPsuprtuss Fernprkautas &osdis-d. The

solid was or V, Sodi .- r |  Sodi um
hydride (711 n’é%"?%ﬁ%‘%%%‘?@{oen%% ﬁ%ﬁe?%%fg%??? R j?ﬁ%ﬁ%‘ 3 times with
pent ane andidrdet isdesindNZa fordr38d nta. yesal thée ofodi unopaiamake 0 ny)
dissolved in_ THE (3 nl), was added dropw se. An additional solution of
topiranatebF¥033ﬁpai$P ¥E‘(2 m.) was then added. The solution was stirred
in an ice water bath under N2 overnight. To the solution was added hexane
(4 mL) and the solution was again stirred overnight, resulting in the
formati on of a cloudy precipitate. TEEAMPLEIIS on was 34 9 JAN 2006 WO

03/ 006467 PCT/ US02/ 21016 5 1Og£§i20 ég;%o_p%acedNig a refrigerator and then
into a freezer overnight. Th fromthe freezer and
then stirred at sywhiwenthydrids atar 20 TOrgpbesits 3dhepéssion in mineral
0il) was rinsed with hexanes (30 mL) under N,. The upper
layer of the solution was removed with a dry pipette. The
remaining hexanes were evaporated by fast evaporation
under N, for about 1 hour. THF (2 mL) was then added to
15 the sodium hydride slurry and the resulting slurry was
cooled in an ice water bath. A solution of topiramate
(853.8 mg) in THF (2.5 mL) was added dropwise to the cold
sodium hydride slurry. Hexanes (25 mL) were then added to
the mixture, resulting in the formation of a precipitate.
20 The precipitate was vacuum filtered, washed with
additional hexanes and then placed in a vacuum oven at 34°C
for about 1 hr. |
The resulting solid was mixed with diethyl ether (40

mL) and sonicated. The solution was vacuum filtered and

25 the precipitate dried in a vacuum oven at 34°C, to yield

the sodium salt as Form Na3, as a solid.

EXAMPLE 6
Sodium Salt - Form Na4
30 Sodium hydride (507 mg) was rinsed 4 times with
pentane (10 mL) and then allowed to dry under a N; stream.

A solution of topiramate (3.5 g) in THF (10 mL) was then
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The resulting precipitate was coll ected by vacuum filtration and air dried
to yield the sodiumsalt as Form Nal, as a solid. EXAMPLE 5 Sodi JAN 3206 - -

For m Na3 S&%ﬁ%‘%@l de (0.1076 g) (60% di spersion in m ner%IgTé[g%olz)mwes

rinsed wt (30 nmL) under N2. The upper |ayer of t at'ion was
removed with a dry pipette. The renaining hexanes were evaporated by fast
evaporation wunder N2 for about I hour. THE (2 nlL) was then added to the

sodi um hydri da%éé&'@c?()t?lﬁ'é’ ;gﬁlﬁﬁsgggkgge %‘H&rg#ﬁ?i&? ggn%g)oqmn an ice water

bat h. A sol ution of ) was added
dropwi se to tﬂ’E&n;EeZﬂ'a(tuB@dl umnhydeildelshuwag cbiexadesn( 25duy) were then added

to the mxture, resulting in the fornmation of a precipitate.
precipitate vﬁé’se/v“a%cﬁRFFﬁEY t2teahohabath \?\P@hthﬁﬂdﬁuef'féfi ﬁ@xfﬁ(ﬁegl éﬁd t hen

placed in a }%é'rééuﬁ}c TRE 8BoYL; c"mh&zasT? 1E8§lélit LRgogghl dnnas
et

m xed wth diet hyI mL) and sonicate e solution was vacuum
filtsered and 0 t2mwe rprleom pfihterdr i Bdei aoaduvacnuwasveheat a3d6wetiotyi eltend he
sodi um salt as For Na% as a solid.. EXAMPLE 6 . Sodi um Sal t Na4
Sodi um hydr | P9F0 SRR VGRS | re SATRY OB T 0 e ) S ek then

al l owed to dryrdindgs laeé\tzdﬁé reare addsql HEkOR8f (1 9pinf.amat ene3rasal thimglHE
(10 nL) was then 35 9 JAN 2006 WD 03/ 006467 PCT/US02/21016 added to the

sodi um hydr i @eu%trﬂi-’%tWEFEF et Cabodh andnplee avepecl Thidssl acrshchad &ol ed in

adry i ce/| d | o¥\§g t o]

t enperat ure. Itaég$%a§s1p$5$t§?e%£$ﬁr oﬁ h an st(g gﬂ{r"ﬁ;l%ﬁéf? er The
solist i on was atdaierthd | scovvextehr omsimneld uﬁd&rﬁbi\&nsttmﬁaenﬁeghhndt Qesl oW y
evaporate the sol vent To t resﬁif\due wer e added hexanes (15 niL The

resul ting m @ el ¥he Ve deHdeny RERCHRERE Vaduce
precipitationdf MQRAY, JdE1bd- Bi DL raWBSn 208EMsed 3 times with

hexanes (5 mL) and placed for 6 hours in a vacuum oven at
ambient temperature, to yield the sodium salt as Form Na4,
15 as a solid. The sold was lightly ground with agate mortal

and pestle prior to testing.

EXAMPLE 7
Preparation of Sodium Salt Form Na4

20 Topiramate (3.4 g, 10 mmol) was dissolved in THF (40
mL) at room temperature, then treated with 50% ag NaOH
(0.8g, 10 mmol). At the end of addition, a clear solution
was formed. The THF was evaporated under reduced pressure
and the oily residue placed under vacuum to remove any

25 remaining solvent or water. The product formed as a white
foam, an amorphous solid. XRD-analysis confirmed that the

product was amorphous.

EXAMPLE 8

30 Preparation of Sodium Salt Form Nal
Topiramate (3.39g, 10 mmol) in THF (50 mL) was

treated with sodium ethoxide (21wt%, 3.24g, 10 mmol) and
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10 and the slurry stirred at anmbient tenperature, and |let stand under N2 for
2 days. The resulting precipitate was collected by vacuumfiltraJAON2006
rinsed 3 tinmes with hexanes (5 nL) and placed for 6 hours in a vacuum oven
at anbi emo exmeperature, to yield the sodiumsalt as Form Rea/US022H86 a
solid. The sold was lightly ground with agate nortal and pestle prior to
testing. EXAMPLE 7 Preparation of Sodium Salt Form Na4 20 Topiramate (3.4 g,
10 mol ) was dissolved in THE (40 nlL) at roomtenperature, then treated
with 50% aq tNaOHik(:@rgg wags0 smiwired At tteeteded - adbivei eblanot| was sol ution
was fornmed. The T E\égs %vap%r:it d under lre ced res ug g dlth oily

resi due pl a@é’apﬁﬁa P atTmE X asnoy rems n| b ol'venty o? Fer The
product fornedoagia whit @reb@@m “a_rtrarrgophous@ 39f)i,d reRD-wnd Vst screonf i r med
that the product was anorphous. 30 EXAVPLE 8 Preparatl on of Sodi um Salt
Form Nal Téprrarare 3. 39§rvetadidine isplide (sthergohid waseapbicared

sodi um et hoxi d 9 g 0 4l n 06467

PC(IJ'/ US02/ 21&6%%#}%;%’& S‘%é/a?ls%u rreé% A& c%%%?getr]r‘“’p%I %ﬁg& Y\Oaﬂﬁlz‘g

evapor at ed, sbhedr wasdaas@esﬁeldv&ah |ertHy=]btatqeltanm h{3 0 etherand 1]@@amac)l, and
treated W|th H20 0 rresul.tin tion of a crystalline
solid. The EHFFde((RB’s@E EPeéﬂ@’ﬁ’o Vl?y eI tstogﬁdo Jaﬂ‘??"é'f nl%?%lag(%mgg in two
crops). Theyagelid wgs %Biﬁ%&@%dvda% %tlh)ﬁler@&?tﬂlec]{ﬁ? fhloddd deghgth | ust
enough to dissolve the solid w thout |oosing any The sol ution was

filtered qucektyntnilugghnd sddpwedc Gt @rtamdjgatarmxanlmmer@t@mnd Bher oom
t enper ature,

o] talllzedot v about The solid
wdd  col | ecPea f/Ef I ?}’Fﬁ??%ﬁ vvashécd With OU% e%ro anbunt ofc Se?lﬁlcﬁl YRBtate
and air-dri edl1¥ated byﬁ9&b¥rKE)onl4w%%heﬁ5mﬁkﬁwaiéébll amount of

ethyl acetate and air-dried.

Water (wt% by KF): 14.2%.

15 EXAMPLE 9

Preparation of Sodium Salt Form Nal

Sodium hydride (95%, 0.51g, 20 mmol) was suspended in

THF (100 mL) at room temperature. Topiramate (6.78g, 20
mmol) was added portion-wise to the suspension. At the

20 end of addition, a nearly clear solution was formed. The
solution was filtered quickly through a small cotton plug
and the THF was evaporated under reduced pressure. The
residue was dissolved in ethyl acetate (50 mlL) and water
(1g). The solution was allowed to stand at room

25 temperature where the product started to crystallize out,
then cooled in an ice-bath. The solid was collected by
filtration, washed with a small amount of ethyl acetate
and air-dried.

Water (wt% by KF): 13.5%.
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Preparation of Sodium Salt Form Nal Sodi um hydride (95% 0.51g, 20 mmol) was
suspended in THE (100 nL) at roomtenperature. Topiramate (6.78¢ JA920060| )
was added\p@wb(ﬁn M se to the suspension. At the 20 end of ii$d2BMe162 ‘
nearly clear so ution was formed. The solution was filtere qui ckl'y through
a small cotton plug and the THE was evaporated under reduced pressure. The
resi due was dissolved in ethyl acetate (50 nL) and water (ig). The solution
was allowed to stand at room 25 tenperature where the product started to
crystallize out, then cooled in an ice-bath. The solid was collected by
filtration, washed with a small anmount of ethyl acetate and air-dried.
Water (mt% by KF): 13.5% 37 5 10 15 MO 03/ 006467 9 JAN 2006

PCTI US02/ 211116 EXAMPLE 10 Preparati m Salt Form Nal and Na2
Topiranmate (13.56 gPﬂébdﬂ‘@iJ)ofd\BéfdgééﬂthﬂeSlaiﬁ inEm 7530 ad Nal2 room
tenperature then treated with 50% aq NaOH (3.2g, 40 mmol). At the end of
addition, a clearT¥ui AT (A?a% $@r§ed4011ﬁ‘é°3FHE”§%ﬁsdé§§}§@ﬁ’£ded%m reduced
pressure and [ n y t al
(about 2 Q) vvaztsbee?gg d’gl&J tg#%ﬁgré tﬁggt |erré|(‘§t§t’a%1 %t(hl uct sl\z/%?ted to
crystallize (@ut2g,scion raﬁd;b)r me th&t ené mﬁsadﬂhom t(a sﬂzeraﬂ: &fo Indaion

tenperature for , n led in an ice-bath to t 5C. The
product , as“l‘—atf‘rr?%%%{ﬂ‘e was ﬁ?ﬁg ¥ cH28ySVePPTREE oHndﬁ&sPF L%)ﬁetd'h et hyl

acetate and @erssdffeedana/\b&eé FuEYaby Y aidseB¥eReahy Yyl Zldtitd O

Prepare Form Na2
10 (150 mL) . Water (about 2 g) was added to the solution

with stirring. The product started to crys;allize out

soon after. The mixture was allowed to stand at room

temperature for 15 min, then cooled in an ice-bath to

about 5°C. The product, as Form Nal, was collected by
15 filtration, washed with ethyl acetate and air-dried.

Water (wt% by KF): 13.58%

Recrystallization to Prepare Form Na2:
A sample of the product (3 g, 7.2 mmol) was mixed
20 with ethyl acetate (50 mL) and heated on a steam bath
until the solid dissolved. The hazy solution was hot-
filtered and then allowed to stand at room temperature.
The product crystallized out as a white solid; the mixture
was further cooled in an ice bath. The solid was
25 collected by filtration and rinsed with cold ethyl acetate
(10 mL) then air-dried to yield the product as Form Na2.
Water 1.64 wt% by KF analysis

EXAMPLE 11

30 Preparation of Potassium Salt Form Kl

Potassium hydroxide (85%, 0.66g, 10 mmol) was stirred

in ethanol (50 mL) at room temperature together with
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A sample of the product (3 g, 7.2 mmol) was mxed wth ethyl acetate (50
m.) and heated on a steambath wuntil the solid dissolved. The haznmsqbosion
was hot- filtered and then allowed to stand at roomt enperaty

product cPYsPAP%7ed out as a white solid; the nixture machﬁ%PHévngooled
in an ice bath. The solid was <collected by filtration and rinsed with cold
ethyl acetate (10 nL) then air-dried to yield the product as Form NaZ2.

Water 1.64 @6 KF ana| ysi s VPL 1 Prepara f Potassium Salt Form
K1 Pot assi &W@Qﬁdea%éé%g'gﬁﬁé Tgig-nn%f§ i g? 3%88°5Vﬁaeﬁﬂaﬁo| (50
n) at rOOWEb&”Bﬂ&@&ﬁkﬁ t ogted hes 1 wehh W8s SevAPb2R0Ed WEHE3/ BBEuéBd

PCT/ US02/ 21016 5 10 is 20 25 30 _topiramate (3.39g9, 10 nmol). All solids
di ssol ved |ﬁr§SSPéW mlﬁhﬁﬁieﬂ?ﬁp%oW@%n@l%ﬁ@1%©6péﬁa€éHY&né@?tﬁééudé@

pressure. The,r esidys vas @) spp) verd | fh POub 6oL eLEA(S0rIt) ang uet e
to St an

(0. 49) and a e so |on was then co in an |ce bath, a
whist e solldwasyshewldnmiednmn éﬂnneﬁ#batM@Sacmhieetsdlb@ trystalﬂmnedmashed

with a small anDu of _et acet air- Water (W % by KF):

1.7% EXAVPPEE12 ?@p %H’ao? ?5& %&%I?li:%ﬁ?mn Pﬂ?él%% ﬁf}d@oxi de
(85% 0. 1. 32mg7 128mERRl) cymtms&éa@&é N2 Qu{2_dk)edl room tenperature.
Topiramate (6.78 g, 20 mol) in ethyl acetate (75 nlL) was added to the KOH
and the m xture UﬁteredwﬂfIhxnﬁﬁkﬁnszﬁure to vyield a clear solution. The
sol vent was evaporated under reduced pressure, the residue was re-dissolved

in ethyl acetate (150 nlL) and allowed to stand. The sol ution was
10 EXAMPLE 12

Preparation of Potassium Salt Form X1

Potassium hydroxide (85%, 0.1.32 g, 20 mmol) was

dissolved in H;O0 (2 mL) at room temperature. Topiramate
(6.78 g, 20 mmol) in ethyl acetate (75 mL) was added to

15 the KOH and the mixture stirred at room temperature to
yield a clear solution. The solvent was evaporated under
reduced pressure, the residue was re-dissolved in ethyl
acetate (150 mL) and allowed to stand. The solution was
then cooled in an ice-bath, a white solid crystallized

20 out. The solid was collected by filtration, washed with
ethyl acetate and air-dried.

Water (wt% by KF): 0.24%.

Recrystallization:

25 A sample of the product (2g, 5.3 mmol) was suspended
in ethyl acetate (50 mL) and methanol (5 mL) and the
mixture heated on a steam bath until the solid dissolved.

Heating was continued to evaporate some of the methanol
and the resulting solution was allowed to stand at room

30 temperature. The product crystallized out as a white
solid, which was collected by filtration and air-dried.

Water (wt%, by KF): 0.23%.
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then cooled in an ice-bath, a white solid crystallized out. The solid was
collected by filtration, washed with ethyl acetate and air-dri ed)JAMQ@%
(Wt % by KF): 0.24% Recrystalllzatlon A sanple of the pro

mol ) was %Bé’ffg‘?{’d% in ethyl acetate (50 nL) and net hanol geﬁj)s‘(

m xture heated on a steambath until the solid dissolved. Heating was
continued to evaporate sone of the nethanol and the resulting solution was
allowed to stand at room tenperature. The product crystallized out as a
white solid, which was collected by filtration and air-dried. Water (w%
by KF): 0.23% 39 9 JAN 2006 WO 03/ 00B¥&MpRETL#S02/ 21016 EXAVPLE 13
Preparati on of Potassium Sal t Form Kl Pot assiumtert-butoxide (iMin THF,
30 mml) was 5 added toEZSBBEE 5 : %% mml ) in THE
(75 m) and the mptusessh resd %troearaet emerlq{ i £ 030 WirRhth A, ear

sol ution. The solvent was evaporated under ~ reduced pressure and the residue
di ssol ved i nadddég| toaeeS@ﬂet@@BOqﬁ_)tmamﬂmn@lo(22(QnL30 mhel solmt TBR was

io heated to aporate s he met_hanol (t he boi | | n ol S observed
to rise from(% 'Fﬂg{ 7085 ggﬁemég‘l UEiSof F S hIF ot & esr&é t‘érepv\?? of the
product crysypdldzgdcledl sbhetseh.d wae gilesieddy ef\}alﬂdlaéit@:ﬂl unashed

with ethyl acetate and air-dried. 1s Water (w % by KF 0.24% The filtrate
was concent regdice@RdraePswse 8adstisd residusodi Lﬂrl’e ethyl el d a second

crop. EXAWP a i o] Iu t For ﬁ?,g t assi um
hydr oxi de (8%%1: @gGﬂ% &%S gﬂfi) fm\?/éegl%g% ed(rEOS?JlLr oom errpera uréégt%fg

sohwti on of Hmé@nﬂbee(raﬁogatéléommrmf) tlhna TidE a2l Mbhearisbiteidm@nol (50
m.). The reactjon mxture was stirred roomtenperature foer Sé)lmn, unti |

25" al | of t RO¥H YT APSSTIGEdtCo P8 THT it S it on. T ution

was allowed to stand, a part of the product crystallized -

out. The solid was collected by filtration, washed with
ethyl acetate and air-dried.
15 Water (wt% by KF): 0.24%
The filtrate was concentrated and allowed to stand at

room temperature to yield a second crop.

EXAMPLE 14

20 Preparation of Potassium Salt Form Kl and K2

Potassium hydroxide (85%, 7.26 g, 110 mmol) was added
at room temperature to a solution of topiramate (39 g, 115
mmol) in THF (250 mL) and methanol (50 mL). The reaction
mixture was stirred at room temperature for 30 min, until
25 all of the KOH had dissolved to yield a clear solution.
The solvent was evaporated under reduced pressure and the
oily residue (51.2g) was mixed with ethyl acetate (300 mL)
and methanol (15 mL) and then heated on a steam bath. The
residue became a white solid, then completely dissolved to
30 yield a clear solution. The solution was allowed to cool
to room temperature, seeded with a few crystals of K-salt

and left to stand at room temperature overnight. The
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The sol vent was evaporated under reduced pressure and the oily residue
(51.2g) was mxed with ethyl acetate (300 nL) and nethanol (15 ®UANDWG hen
heated on a steam bath. The residue became a white solid,_ then cor‘rPI etely
di ssol ve®QH/644Ji el d a cl ear solution. The sol ution was SFF/d&/gHz’t"é cool to
roomtenperature, seeded with a few crystals of K-salt and left to stand at
-roomtenperature overnight. The 40 9 JAN 2006 WO 03/ 006467 PCT/ US02/ 21016
solid was coll.ected by filtration,_washed with eth acetate and air-dried,
to yield Foa'anlal,waés 134 aé %rﬁfﬁﬁ%ﬁf@nm@%%%wt%&%% 10 15 20 25
30 The fil tratatreaseatiad &a e ymsityg ofotdiex: Meidanoso{ b@. rose from 64C
to 75C and the total volunme was reduced to 300 nmL). The sol ution was
al | oned to stanéfardt-Figsharefpartatwater or0 abat | h, a hard white solid
preci pitated and was broken down before filtration. The solid was rinsed
with ethyl acetate and air-dried, to yield K2 as a solid. The solid
igitially behavetheasidtriayter ascopica el a/d atenides amstStofkyhe before it was
air- dried; after _drying there were no hygroscopic properties. Karl-Fischer
%Wt wat or e EPEDREXRIPIESES THOBP G GiP of> FotaR | W St 12 For o Wge
Pot assi um Qydr oxisde8%3% 3b% Zng:. 204,dmRiD, Vsﬂasssﬂlvas'ec% N $8LELNE2S N
and added at roomtenperature to a solution of topiramte (68.6 g, 202
nmol ) in THE 566 thhperatemrestfionr edatt rndoma émpet athitee foelidd min. The

ool vens vesevaporated uider eduesd, pressure g il foany pli o (509
10 solid was rinsed with ethyl acetate and air-dried, to
yield K2 as a solid. The solid initially behaved as a
hygroscopic material (became sticky) before it was air-
dried; after drying there were no hygfoscopic properties.
Karl-Fischer % wt water: 1.09%
15 .
EXAMPLE 15

Preparation of Potassium Salt Form K3

Potassium hydroxide (85%, 13.2 g, 200 mmol) was
dissolved in water (25 mL) and added at room temperature
20 to a solution of topiramate (68.6 g, 202 mmol) in THF (500
mL), then stirred at room temperature for 10 min. The
solvent was evaporated under reduced pressure to yield a
foamy solid (80.9 g). XRD analysis confirmed the solid
was amorphous.
25
EXAMPLE 16
Preparation of Lithivum Salt Form Lil
n-Butyl lithium (10 mL of 2M solution in cyclohexane,
20 mmol) was added slowly to a solution of topiramate
30 (7.0 g, 20.6 mmol) in THF (50 mL) at about 25-35°C. The

gsolvent was evaporated under reduced pressure to yield a
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Preparation of LithiumSalt FormLil n-Butyl lithium (10 nL of 2M sol ution

i n cycl ohexane,

20 mmol ) was added slowy to a solution of topikamayeonq 7.0

g, 20.6 mmol) in THE (50 nL) at about 25-35C. The solvent was evaporated. .
under redud@bimoessure to yield a 41 9 JAN 2006 WO 03/ 00648FT/US02/21016

PCT/ US112/ 21016 5 10 15 20 25 30 foany,

analysis confirmed the solid was amorphous. EXAMPLE 17 Preparation of
Nhgne5|un18alt Form Mal  Magnesi um turnings (0.24g 10 matn) _i n net hanol
m.) were heatfe@mh g istldanydhtPvundiprpheusysailidol vERD angdivisdifat e (6. 789,

20 M) vas AAGaGY L Mis A NPXL Ao

for about 5

was avoided. The sol vent was evapor at ed under

resi due furt

i ght yellow, anorphous solid. XRD

(100

hg&gon and heated on a steam bath

m n, then cool e to roon1ten%erature Any contact wth water

her dried under vacuum at __room_tenperature to a constant

reduced pressure and the

weight, to yield the product as a whi nor phous solid. XRD anal ysis
confsirnmed the solid waspapgBLpheisn EXAMELE L8 B eRAAlF A Mg50di um Sal t
Form Nal Topiramate ( g, O. nol )” was di ssolved 1n 1sopropyl acetate

(600 nL) and treatednEisinmB0X%MNaORHB (6. 248t hanoht (2818 wefhambeé |1t

yel |l ow sol ution was heated .at reflux to, djsti ope o e sol.ve t (an
e o AR oy S etbratepebB. unbalghgo oy AERB1NEY
ir@)gtlli%rrfah:@k (§\erepPses igflol P w£8CHA88E. tdheher & hb@&oﬂﬂ:)ﬁé”e
to about 20-25C. The reaction mxture was filtered _through

azeot rope of
t emperat ure

was then cool e

Celite (to ré&mBweican@anhdraine st dee§amnbBakhniey aPent §oﬁ‘ri61pylth§t¥ét ate

10

15

20

25

30

cooled to room temperature. Any contact with water was
avoided. The solvent was evaporated under reduced
pressure and the residue further dried under vacuum at
room temperature to a constant weight, to yield the
product as a white foamy amorphous solid. XRD analysis

confirmed the solid was amorphous.

EXAMPLE 18
Preparation of Sodium Salt Form Nal

Topiramate (50 g, 0.147 mol) was dissolved in
isopropyl acetate (600 mL) and treated with 30% NaOCH; in
methanol (28.5 mL). The light yellow solution was heated
at reflux to distill some 6f the solvent (an azeotrope of
methanol/isopropyl acetate, 70.2/29.8, bp. 64°C) till the
temperature in the flask was observed to reach 85°C. The
reaction mixture was then cooled to about 20-25°C. The
reaction mixture was filtered through’Celite (to remove
any insoluble residue) and rinsed with isopropyl acetate
(60 mL). The solution was then heated to 50°C. To the
solution was added water (7.9 ml) over 1 min. The product
was allowed to crystallize at about 20-25°C overnight.
The solid was collected by filtration, washed with
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(60 nmL). The solution was then heated to 50C. To the solution was added
water (7.9 m) over 1 min. The product was allowed to crystalli sgAa 2@iout
20-.25C, overnight. The solid was collected by filtration, washed with 42 9
JAN 2006 ®OL@/0P84670 25 30 WD 03/ 006467 PCT/ US02/ 21016 i sopP&FUSIeWdate (50
m) and dried in a vacuum oven containing a bow of water at 300C for 24h.
Water (WMt % by KF): 13% EXAMPLE 19 Preparation of Sodium Salt Form Nal

Topi ramate (50g, 0.147 nol) was dissolved in isopropyl acetate (367 mi)
(2.5L/ nol ) . LSBBFaRYreBR6XPEE (3GvdMin maxchaicied 27 2 ifacywy. 9VeRs added at
room tenperghiLen; I? aMoXt Al © QS Sl rartegad),\terfc;pﬁ and then filtered at
about 22-25C. The %I trate was then heate to. 35C. Water (8 ml, 3 eq.) was
t hen added and tWeteer {gtéal byz&Fi)on W3égan after seeding. The m xture was
cool ed down to about 22-25C over 30 min, then further cooled down wth
ice-water to about 0-5C. The precipitate was filtered off, washed with

i sppropyl acetate (50 m) (0. 35L/ naxamite dfoed at 35C under vacuum during
18h. EXAMPLE 20 Recrystalllzatlon of Pota55|un18alt Form K1 Solid potassium
salt of topi rarrate (66 : e_'uc—._u-a ¥aok s K2 and K3) was

suspended in ng)lra‘(rl g rﬂ_féaﬂgt the m 3nweaswa (%ahg Ly to boiling until

all of the soli d SsO sol Ut ered Jf%rough Celite

and the m xisoprepgldatetadet €387 h&nal(zvcstumlof S%dmmméwtmwicneonal

ethanol. The clear solution was seeded, while hot, with a few crystals of
30% in methanol (27.2 ml, leg.) was added at room

10 temperature. The mixture was stirred over 10 min and then
filtered at about 22-25°C. The filtrate was then heated
to 35°C. Water (8 ml, 3 eqg.) was then added and‘the
crystallization began after seeding. The mixture was

‘ cooled down to about 22-25°C over 30 min, then further

15 cooled down with ice-water to about 0-5°C. The

precipitate was filtered off, washed with isopropyl

acetate (50 ml) (0.35L/mol) and dried at 35°C under vacuum

during 18h.

20 : EXAMPLE 20
Recrystallization of Potassium Salt Form K1
Solid potassium salt of topiramate (66 g; a mixture

of two polymorphic forms K2 and K3) was suspended in
ethanol (250 mL) and the mixture was heated to boiling

25 until all of the solid dissolved. The hot solution was
filtered through Celite and the mixture was diluted to a
final volume of 360 mL with additional ethanol. The clear
solution was seeded, while hot, with a few crystals of
Form K1 solid and allowed to stand at room temperature

30 without external cooling. As the solution started to
cool, the solid product crystallized out slowly. The

crystallization flask was kept in a refrigerator overnight
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Form K1l solid and allowed to stand at roomtenperature wthout external
cooling. As the solution started to cool, the solid product crystJNRees
out sl ow rystallization flask was kept in a refri rni ghts
43 9 JAN %’dﬁn’%%gow 006467 PCT/ US02/21016 5 10 1s 20 25 3883@5% AE

. mxture was filtered to isolate the solid product. The crystalline solid
was rinsed with cold ethanol, then with diethyl ether and then air-dried.
Thefiltrat o] t 0 d at room
t enper ature %98 BEE'& %ﬁ&%%rrtgsu |%lito%l e?mas co %h% ?E??r ation,
rinsed wt hprédhdtet ha'ml@l catyes tahan rad rscdfuchduas)(R&rpﬁd eu'ri\t]showmd For m K1.
EXAMPLE 21 Preparation of Potassium Salt Form K1 Topiramate, (163.8g, 483
mol ) was sBtBeRaeéd theNetH&foliesdy ineorher, ansk thelt B E vadsieHen added

pot assi um et hoxirfle e 18l:A880kialk? $¥nctR G off L M NORE b Vgl Lingl e

topi ramat e di ssolved by the end of addition (total volume -750 niL). The

i nstial cryslabivedatosteasiulatedacom t&ﬂ@@ﬂt&t—dﬂd(é@olz ddayhe n‘iL‘heure was
heated gently on _a ste m_.bat h un it becane fluid. Heatin s.then
Cont | nued oRbaSR6EnE: 508 1 PR%EePreRs SohEs, Ee i SHrFadnRiEh

di ssol ved. dbeghethsgblit aed wWaenf alirered edt.hr xwah o8l ddn asbkeasedrini t h hot
ethanol (50 nL). The solution was again heated to boiling to forma cl ear
sol ution. TRé-solution was seeded with Form K1 crystals while hot, then
allowed to stand at roomtenperature overnight. The flask was cooled in an
ice bath for 2h and the solid was collected by filtration. The solid was
rhgased with cold ethanol (100 nl), tEmaMpug lRedi et hyl

Preparation of Potassium Salt Form K1

Topiramate (163.8g, 483 mmol) was suspended in
ethanol (500 mL). To the mixture was then added potassium
ethoxide in ethanol (24%, 168 g, 479 mmol). Nearly all

15 the topiramate dissolved by the end of addition (total
volume ~750 mL). The initial crystallization resulted in
a paste-like solid. The mixture was heated gently on a
steam bathvuntil'it became fluid. Heating was then
continued on a hot plate with stirring until all of the

20 solid had dissolved. The hot solution was filtered
through Celite and rinsed with hot ethanol (50 mL). The
solution was again heated to boiling to form a clear
solution. The solution was seeded with Form K1 crystals
while hot, then allowed to stand at room temperature

25 overnight. The flask was cooled in an ice bath for 2h and
the solid was collected by filtration. The solid was
rinsed with cold ethanol (100 mL), then with diethyl
ether, and then air-dried. The solid was further dried in
a vacuum oven at about 40-50°C overnight. The XRD pattern

30 showed Form Kl.

Water (wt% by KF): 0.14%
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ether, and then air-dried. The solid was further dried in a vacuum oven at
about 40-50C overnight. The XRD pattern showed Form K1. Water (\@tJANYOMF) :
0,14% 44 9 JAN 2006 5 10 15 20 25 30 WD 03/006467 PCTIUS02/ 21016 The
filtrale WROYeMeentrated to about 200 nL. The sol ution WRETAISREYSt o
stand at roomtenperature to yield a second crop of FormKi. EXAMPLE 22
Maxi mal El ectroshock (MES) Seizure Test Anticonvul sant activity was
determ ned using the MES test as described by Swinyard EA, Wodhead JH,
Wiite HS, FranklThe mlgﬁ%?lmﬁt%Pn%P’éE?Féﬁ tguaherti @80i % afde
eval uation n.le eRiy
Drugs. 3rd gﬁﬁe&g a%/;éavr\geﬁ?’r‘ltzaésjs,¥¥ @ gSr%égl tlgﬁ@'? Fs%ﬁtﬁjsogedgmél%
60- Hz alterraatsatg:miura!mp ¢fi Eerm5R1ImA, rats 150 nmA) was delivered for 0.2
sec through corneal el ectrodes by an apparatus that is capabl e of
precisely regulating current intensity and duration. The concave side of
the el ectrode (2mm di aneter for m cegxadspdmod aneter for rats) was placed
on each cornea. The current rellably proauces inall rodents, a single
convul sive episode th ) : (MRS : gBtt oni c

eal ctrodes

extension. | mmediately bef I acerren _ of
saline (an el ect rpﬁﬁﬁ% Thy Sa o%‘f%\él 8F5§8E8F8ﬁn8 PﬁénguFbgn?{Eggd t hat
reduces | etkajti HLeHes@msimdaasy smne@shdems:twed@hegadamswm@t@ Hegst rai ned
by hand during this procedure and released immediately after stinulation to
permt obseF¥afidd MR hEXRIPRREDh $sRiothhent fFvanthfiratéenrsand

10 evaluation of anticonvulsants. In Levy RH, et al., eds.

Antiepileptic Drugs. 3™ ed. New York: Raven .Press,

1989:85-102.

In this procedure, a 60-Hz alternating current (mice
15 50 mA, rats 150 mA) was delivered for 0.2 sec through
corneal electrodes by an apparatus that is capable of
precisely regulating current intensity and duration. The
concave side of the electrode (2mm diameter for mice;
4.0mm diameter for rats) was placed on each cornea. The
20 current reliably produces, in all rodents, a single
convulsive episode that includes, as a component, hind
limb tonic extension. Immediately before placemént of
corneal electrodes, a drop of saline (an electrolyte that
promotes the dispersion of the current and that reduces
25 lethalities) was placed on each electrode. Rodents were
restrained by hand during this procedure and released
immediately after stimulation to permit observation of the

convulsion throughout its entire course.
30 The test compound or corresponding vehicle was

administered to overnight fasted rodents by the oral

(gavage) route of administration. (Test compound or
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The test conpound or corresponding vehicle was adm nistered to overnight
fasted rodents by the oral (gavage) route of adm nistration. (T8JANZYound
or 45 9 JAN 2006 . 5 10 is 20 25 30 WO 03/006467 PCT/ US02/21016 vehicl e. nay ,
al t er nat i v00398648d@ni ni stered via intraperitoneal, intraveR6R&/S02/21016
subcut aneous or intranuscul ar route of adm nistration.) Subsequently,
electrical stinulation was adm nistered to the rodents at a tine
corresponding to the suspected tinme of peak_  activity of the test conpound.
The test wasVEBApLet Bakhéd taetdnig e ko urdBintstaESEoN¥al si on had been

observed (tynieabhiy ckesl hael YA S Al bebogt sabbligaby stimulation), and

rodents were then i medi ately euthani zed " by carbon di oxi de inhal ati on.
Abol i tion of ihheamiisdullianb napriiec ceixtadrsioni sonponent ) obubkegeentdrye was

t ak th dpoi.nt _f this test. Ab .of thi t. i ndicated
that the tesPLEGMBOGAY Temiine 151 139 FUNHRETERt ShEOs hPEad OF o Al o

di sgharge threugh BewhdlsddreBiuR; theckdbiyptuecaf tine bespegrMpoOund was
the cal cul ated dose required to block the hi'nd Iinb tonic-extensor
conponent of ach@VNVES- PAdiided tesitz granpousdy, Bhet heskodeat sompdese. wherm Kl

of the potassjumsal.t of, tqQpir t t he ound_qf. for | a);) was
tested in ra?gga8§g%ﬁfngcwggwiﬁggéﬁg%éxﬂFQ%ggg?é,H%%s?ﬁﬁngggsﬁyye | cul at ed

ED50 val ue wegpdeheliy, nadssn tham seprimite nefser egbatsrasad. | ng/ kg and 8.1
ng/ kg at 2 hours Eost dosing.. Form K1 of the potassiumsalt of topiranmate
(the conpoufiBiBRLREARI a @Y FoReRt2NYE i FheR ciMaedsrbrhy EYtheRd Z85bve

pragedure, dgsi pg-BLal kY Altd RnMdihcal,eul at ed

Abolition of the hind-limb tonic extensor component
of the seizure was taken as the endpoint for this test.
Absence of this component indicated that the test compound
15 has the ability to prevent the spread of seizure discharge
through neural tissue. The EDs, value of the test compound
was the calculated dose required to block the hind limb
tonic-extensor component of the MES-induced seizure in 50%
of the rodents tested.
20
Form K1 of the potassium salt of topiramate (the
compound of formula (Ia)) was tested in rats according to
the above procedure, dosing orally. Calculated EDs, value
was determined in two separate measurements as 3.1lmg/kg
25 and 8.1 mg/kg at 2 hours post dosing.
Form K1 of the potassium salt of topiramate (the
compound of formula (Ia)) was tested in mice according to
the above procedure, dosing orally and IP with calculated

EDsy results as follows:

i

30 Dosing orally EDso @ 2 hrs 40.6 mg/kg

Dosing IP EDs, @ 2 hrs 26.8 mg/kg

i

Dosing IV EDso @ 5 mins = 41.51 mg/kg
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ED50 results as foll ows: Dosing oraIIyED50 @ hrs =40.6 ny/ kg Dosi ng | PED50
@ hrs =26.8 ng/ kg Dosing | VED50 @ mins = 41.51 ng/ kg 46 9 JAN 208N 29060 as

WO 03/ 006§\%P§?CEH L,;SOZ/ 21016 Form Nal of the sodiumsalt of P%&msro DR, E (the

conpound 'a (la)) was tested in rats according to ove
procedure, dosing orally. Calcul ated ED50 value was determned in as 4.8
ny/ kg at 2 hours post dosing. Form Nal of the sodiumsalt of topiramate (the
conmpound of forrmula (la)) was tested in mce according to the above
procedure, dosing IP with calculated ED50 results as follows: Dosing IP
ED50 @30 mins =PérmdAany/dy tHaossadi ud &6 @ Scophsamadé. 18hay/ kg Wil e
the foregoing specifi catl on teacGIes the prin | es of the present

i nvention, WOMRRERed aklorwashet ?J%sjeno?a‘?ﬂﬁg??’é@’r%ﬂ Pt will

be under st 0Qghel RAfove *beroQ:rétlﬁIfece Msihe dAVENY | oncencePesgespdl haakd he

usual variations, adaptations and/ or rmdlfl cations as cone within the
scepe of th@afsoldle@\mmgrreldalm aandt IEheng/lg]uaWaz empers 4709t JAdE 26 We C ai m

1. Acrystalline_sodi or aSSIU ound_of roula (1) 0 \\
116 “O0's N OB S S PRI Aa T RGN b or il & (1) i s
formed at t&@n@@luh@mfe f@fxwaa 210 salds asedtedd b Midce WEESHH hdet onpound
of fornmula (1) is topiramate
the above procedure, dosing IP with calculated EDsq, results
as follows: -
10 Dosing IP EDsy @ 30 mins = 45.44 mg/kg

Dosing IV EDso @ 5 mins = 46.18 mg/kg

While the foregoing specification teaches the
principles of the present invention, with examples provided
15 for the purpose of illustration, it will be understood that
the practice of the invention encompasses all of the usual
variations, adaptations and/or modifications as come within

the scope of the following claims and their equivalents.
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having the follow ng structure: H3C, On.~~0 0 % H3C 'O \ NH2 H3C 3. A
salt as in Caiml, wherein a sodiumor potassium cation displ acesjaneoos
hydrogen atom of the sulfamate. 4. A salt as in Claim1, wherein the salt of
t he conpound of fornula (1) is a sodiumsalt of topiramate. 5. A salt as in
Caim4, of the formula (I1) H3C\ 0111,.~0 0 OaN~-iSi H3C O\ + O NH Na
CH3 H3C 48 9 JAN 2006 6. A salt as in aimb5, characterized essentially by
the following X-ray diffraction pattern: Angle (20)d-spacing Relative
|ntensity!(l_9ﬁ22mh'gstrorr) 4.50019. 6206100. 0 9. 0209. 79617. 2 11.3907. 76251. 2
12.0657. 329722. 4 12.6906.97018.5 13.5306.539242. 3 13. 6556. 479642. 3
14.9755.911312. 6 16.1205.49394.8 16.9005. 24210.9 17.5105. 060810. 9

18. 0404. 913356 Adcrigtallitixds&i@dorPpotassium salt of a compound of formula (1)

H.Cc. O o)
3 O \ _0

X s
H,C” o 07\

O NH,
O
‘7LCH3
H,C )
wherein the salt of the compound of formula (1) is formed at the sulfamate
group.
2. A salt as in Claim 1, wherein the compound of formula (I} is topiramate

having the following structure:

H,C O, 0 @)

>< \._O
W S=
HC” o L oY
(@) NH,
0
+CH3

H3C (1a)

3. A salt as in Claim 1, wherein a sodium or potassium cation displaces one

hydrogen atom of the sulfamate.

4, A salt as in Claim 1, wherein the salt of the compound of formula (I) is a
sodium salt of topiramate.

5. A salt as in Claim 4, of the formula (i1}

H3C Ollln.._

\
SN

H,C e
3 O NH Na+

()
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19.
21.
24.
27.
30.
32.

as

0654. 651432. 4 20. 0504. 42508. 7 20. 7454. 278313. 2 21. 1604. 19532. 7

7104. 090316. 0 22.5153. 945817. 0 23. 6003. 76683. 7 23. 9253. 716411 .93 AN 2006
4453. 638532. 1 24.9853.56111. 7 25.6653. 46825.0 26.4203. 37087.8

3153. 262436. 8 27. 7653. 210518. 0 28. 2603. 155411. 3 29. 7353. 002112. 9

0652. 96993. 7 30.8702. 894312. 2 31. 3552. 85062. 4 31.8002.81177. 3

8052. 72798. 9 33.0352. 70947. 0 33. 6402. 66204. 8 34. 8052. 575518.2 7. A salt

in Claimb5, chracte zed_essenti al | diffraction
pattern: %9 9 tz@%‘ l?é Oi@fﬁﬁtgﬂé%‘ilﬁﬁgﬁ%ﬁaﬁi'%yék?\r%l% ?g%la% ( Angst romn)
4.500109. 6%%%%% Ake@B57. 329722. 4 13.5306.539242. 3 13. 6556. 479642. 3
14.

9755. 9113 7.5105.060810.9 18. 0404, 913356.3 19. 0654. 651432. 4
Angle (°20) d-spacing Relative Intensity (%)
(Angstrom)
4.500 19.6206 100.0
9.020 9.7961 7.2
11.390 7.7625 1.2
12.065 7.3297 22.4
12.690 6.9701 8.5
13.530 6.5392 42.3
13.655 6.4796 42.3
14.975 5.9113 12.6
16.120 5.4939 4.8
16.900 5.2421 0.9
17.510 5.0608 10.9
18.040 49133 56.3
18.420 4.8128 2.9
19.065 4.6514 32.4
20.050 4.4250 8.7
20.745 4.2783 13.2
21.160 4.1953 2.7
21.710 4.0903 16.0
22.515 3.9458 17.0
23.600 3.7668 3.7
23.925 3.7164 11.3
24.445 3.6385 32.1
24.985 3.5611 1.7
25.665 3.4682 5.0
26.420 3.3708 7.8
27.315 3.2624 36.8
27.765 3.2105 18.0
28.260 3.1554 11.3
29.735 3.0021 12.9
30.065 2.9699 3.7
30.870 2.8943 12.2
31.355 2.8506 2.4
31.800 2.8117 7.3
32.805 2.7279 8.9
33.035 2.7094 7.0
33.640 2.6620 4.8
34.805 2.5755 18.2
7. A salt as in Claim 5, characterized essentially by the following X-ray

diffraction pattern:
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20. 7454.
24. 4453.
29. 7353.

278313. 2 21.7104. 090316. 0 22.5153. 945817. 0 23. 9253. 716411. 3
638532. 1 27. 3153. 262436.8 27. 7653. 210518. 0 28. 2603. 15541D.JAN 2006
002112.9 30.8702. 894312. 2 34.8052.575518.2 8. A salt as in Caimb5,

characterized essentially by the following X-ray diffraction pattern: Angle
(29)d-spacing Relative Intensity (% (Angstrom 4.45019.84097.6

5.08017.
11. 5457.
15. 2555.
19. 0404.
22. 3253.
25. 6653.

381789.5 8.02511. 00843. 7 8.80510.03484.1 9.9808. 85592.5
658742. 6 11.9807.38157.4 12.3757.146811. 1 13. 6256. 493871. 9
803453. 3 17.6055.033713.3 17.9904. 926815. 6 18. 4604. 802414. 3

6574100{0 3} 4 14717 15477204 oq719. 2
079012, b 5BMGE §28% "do13 z':gjég"r%gos. TBetaetesily o 07,
46823>. 4.500 19.6206 100.0

12.065 7.3297 22.4

13.530 6.5392 42.3

13.655 6.4796 42.3

14.975 5.9113 12.6

17.510 5.0608 10.9

18.040 4.9133 56.3

19.065 4.6514 324

20.745 4.2783 13.2

21.710 4.0903 16.0

22.515 3.9458 17.0

23.925 3.7164 11.3

24.445 3.6385 32.1

27.315 3.2624 36.8

27.765 3.2105 18.0

28.260 3.1554 11.3

29.735 3.0021 12.9

30.870 2.8943 12.2

34.805 2.5755 18.2

8. A salt as in Claim 5, characterized essentially by the following X-ray

diffraction pattern:

Angle (°20) d-spacing Relative Intensity (%)
(Angstrom)
4.450 19.8409 7.6
5.080 17.3817 89.5
8.025 11.0084 3.7
8.805 10.0348 4.1
9.980 8.8559 2.5
11.545 7.6587 42.6
11.980 7.3815 7.4
12.375 7.1468 11.1
13.625 6.4938 71.9
15.255 5.8034 53.3
17.605 5.0337 13.3
17.990 4.9268 15.6
18.460 4.8024 14.3
19.040 4.6574 100.0
19.840 44714 11.4
21.115 4.2042 29.5
21.240 41797 19.2
22.325 3.9790 12.2
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27.3053.263511.4 28.0603.17747.4 28. 8603.09118.6 29.5553. 02007.3
30. 4952. 929012. 2 31.7402.816915.0 32.4502. 75697.4 32.9802. 7138109TAN 2006
33.9802.63628.8 9. A salt as in Caimb5,

foll owi ng X-ray

(%9 (Angstrom 5.
13.
18.
21.
25.
32.

of
as

6256. 493871. 9

4604. 802414. 3

2404. 179719. 2 22.282836979012. 2 3894853, 891315. 8 2519803, 553417.
6653. 468235. ¥ 27.2308%) 263511. 4 3024352. 929012. 2 319/402. 8169145.
9802. 713810. 1 10.25%04@It as in §553m 1, wherein tht7dalt of th
formula (1) [s a29ebmssi um sal 8 4gB2t opi rlpamate. 5139 7JAN 2006
in Caim10, [of tz‘a;%@@rrruia ("3)2635 14

28.060 3.1774 7.4

28.860 3.0911 8.6

29.555 3.0200 7.3

30.495 2.9290 12.2

31.740 2.8169 15.0

32.450 2.7569 7.4

32.980 2.7138 10.1

33.980 2.6362 8.8

9. A salt as in Claim 5, characterized essentially by the following X-ray
diffraction pattern:
Angle (°20) d-spacing Relative Intensity (%)
(Angstrom)

5.080 17.3817 89.5

11.545 7.6587 42.6

12.375 7.1468 11.1

13.625 6.4938 71.9

15.255 5.8034 53.3

17.605 5.0337 13.3

17.990 4.9268 15.6

18.460 4.8024 14.3

19.040 4.6574 100.0

19.840 4.4714 114

21.115 4.2042 29.5

21.240 4.1797 19.2

22.325 3.9790 12.2

22.835 3.8913 15.8

25.040 3.5534 17.4

25.665 3.4682 35.7

27.305 3.2635 11.4

30.495 2.9290 12.2

31.740 2.8169 15.0

32.980 2.7138 10.1

10.

diffraction

pattern:

08017. 381789.5 11. 5457.658742.6 12.3757.146811.1
15. 2555. 803453. 3 17. 6055. 033713. 3 17.9904. 926815. 6

190404 6574

100. 0 19 8404 471411 4 21

1154 20422

potassium salt of topiramate.
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characterized essentially by the
Angl e (20)d-spacing Relative Intensity

9.5
4
0
e conpound
11. A salt

A salt as in Claim 1, wherein the salt of the compound of formula (I) is a



H3C O\ + HBC ONH K CH3 (II1) 12. A salt as in Caim1l, characterized
essentially by the followng X-ray diffraction pattern: Angle (29AN 3@&ECci ng
Rel ative Intensity (% (Angstron) 4.97517.7483100.0 5.83015.147243.3
7.89511.18936.5 9.9408.891417.6 10.4608. 45053.1 11.6957.56084. 1
12.2707.20774.6 12.7306.94832.2 13.1156. 74522.7 13.5606.524812. 4

14.1206. 26731. 1 14.9305.929031. 2 15.2455.807227. 2 15.8355.59212.2

16. 1355.48881.5 17.2255. 14393. 9 17. 6455.02247.2 17.9154.947317. 3
18.4204.81282.8 18.6604. 75143. 9 19. 0604. 65262. 0 19. 3554. 58234.5

%g: gggg: gggg?s;‘ogé}t SONCRAAORD o R rGida UAY93. 0 21.9954.03794. 0

()

12. Asalt as in Claim 11, characterized essentially by the following X-ray

diffraction pattern:

Angle (°260) d-spacing Relative Intensity (%)
(Angstrom)
4.975 17.7483 100.0
5.830 15.1472 43.3
7.895 11.1893 6.9
9.940 8.8914 17.6
10.460 8.4505 3.1
11.695 7.5608 4.1
12.270 7.2077 4.6
12.730 6.9483 2.2
13.115 6.7452 2.7
13.960 6.5248 12.4
14.120 6.2673 1.1
14.930 5.9290 31.2
15.245 2.8072 27.2
15.835 2.5921 2.2
16.135 0.4888 1.5
17.225 5.1439 3.9
17.645 5.0224 7.2
17.915 4.9473 17.3
18.420 4.8128 2.8
18.660 4.7514 3.9
19.060 4.6526 2.0
19.355 4.5823 4.5
19.960 4.4448 9.5
20.890 4.2490 20.6
21.510 4.1279 3.0
21.995 4.0379 4.0
23.475 3.7866 15.0
25.210 3.5298 35.6
25.755 3.4563 5.0
26.525 3.3577 6.5
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25.
27.
30.
31.
34.
follow ng X-ray

diffraction
Q7517.748310

pattern:
0.0 5 83015 147

2103.529835. 6 25. 7553. 45635. 0 26.5253.35776.5 52 9 JAN 2006
2653.26822.3 27.9753. 18695. 2 28. 6053.11814. 2 29. 5353. 02203.9 9 JAN 2006
1052.966118. 4 30. 2902. 948414. 4 30. 7602. 90444.7 31.2652. 85863. 4
7102.81954. 4 32.6302.74212. 0 32.8952. 72062. 9 33.8102. 64904. 3

1652. 62237.2 13. A salt as in Caim1ll,

43 3 9 9408.891417

(%9 (Angstrom 4
13. 5606. 524812. 4

1
20. 8904. 249050. 6
30. 2902. 948414. 4

foll owi ng X-ray

14.2/3865929031. 2 3268255 8077227. 2 172354, 947317
23. 2771985 7866/15. 0 35.88903. 529835. 6 30.51852. 966118
14.28%68alt as in 8l1di8h 11, characteri42d essenti
di fdg gg4s1 on [patt egm226ngl e [20) d-spa@.@g Rel ati v

30.105 2.9661 18.4

30.290 2.9484 14.4

30.760 2.9044 4.7

31.265 2.8586 3.4

31.710 2.8195 4.4

32.630 2.7421 2.0

32.895 2.7206 2.9

33.810 2.6490 4.3

34.165 2.6223 7.2

13.

diffraction pattern:

.3
.4
al |
e |

A salt as in Claim 11, characterized essentially by the following X-ray

Angle (°26) d-spacing Relative Intensity (%)
(Angstrom)

4.975 17.7483 100.0
5.830 15.1472 43.3
9.940 8.8914 17.6
13.560 6.5248 12.4
14.930 5.9290 31.2
15.245 5.8072 27.2
17.915 4.9473 17.3
20.890 4.2490 50.6
23.475 3.7866 15.0
25.210 3.5298 35.6
30.105 2.9661 18.4
30.290 2.9484 14.4

14.

diffraction pattern:

Angle (°26) d-spacing Relative Intensity

(Angstrom) (%)

4.430 19.9304 100.0

4.940 17.8739 8.1

5.785 15.2649 10.2

6.275 14.0739 11.9

7.020 12.5819 18.9

7.835 11.2749 4.4
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A salt as in Claim 11, characterized essentially by the following X-ray

characterized essentially by the
Angl e (20)d-spacing Relative Intensity

y by the
ntensity



(Angstrom 4.43019.9304100.0 4.94017.87398.1 5.78515. 264910. 2
6.27514.073911. 9 7.02012.581918.9 7.83511. 27494. 4 53 9. 4309. 3711DgAN 2006
9.9158.91385. 1

13.
15.
16.
19.
21.
23.
25.

4756.
2205.
9205.
1504.
4854.
4553.
5553.

565824.
816712.
235915.
630918.
132613.
789811.
482916.

15.

11. 3457.793223. 5 12. 2057. 24606. 7 12. 7156. 956518. 1

4 13.8056.409521. 8 14.0906. 280515.5 14.8755.950817. 9
4 15.5055.710418.5 15. 7705. 615023. 8 16. 4955. 369822. 2
6 17.3555.105629.9 17.9204.945922. 9 18. 4954. 793419. 3
7-19. 79854 481534.9 20.2004_392550.1..20.7804.271219. 3
2 21. 876830 04169. 9 29.33403. 979Pp19.1 2A467453.913218.7
1 24. 045 6989p2. 0 8MA18803. 598612. 5 25.10703. 549213. 7
2 25.PA3354249[18. 9 7.7932 23.5

12.205 7.2460 6.7

12.715 6.9565 18.1

13.475 6.5658 24 .4

13.805 6.4095 21.8

14.090 6.2805 15.5

14.875 5.9508 17.9

15.220 5.8167 12.4

15.505 5.7104 18.5

15.770 5.6150 23.8

16.495 5.3698 22.2

16.920 5.2359 15.6

17.355 5.1056 29.9

17.920 4.9459 22.9

18.495 4.7934 19.3

19.150 4.6309 18.7

19.795 4.4815 34.9

20.200 4.3925 50.1

20.780 4.2712 19.3

21.485 4.1326 13.2

21.975 4.0416 9.9

22.320 3.9799 19.1

22.705 3.9132 18.7

23.455 3.7898 11.1

24.040 3.6989 22.0

24.720 3.5986 12.5

25.070 3.5492 13.7

25.555 3.4829 16.2

25.995 3.4249 18.9

26.570 3.3521 10.8

27.240 3.2712 21.1

27.865 3.1992 19.1

28.330 3.1477 14.7

28.860 3.0911 12.0

29.285 3.0472 14.7

30.880 2.8934 15.1

31.965 2.7976 14.4

32.955 2.7158 9.6

34.235 2.6171 9.6

A salt as in Claim 11, characterized essentially by the following X-ray

diffraction pattern:
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26.5703. 352110. 8 27.2403.271221.1 27.8653.199219. 1 28.3303.147714.7
28.8603.091112. 0 29. 2853. 047214. 7 30.8802.893415.1 31.9652. 797614. AN 2006
32.9552. 71589. 6 34.2352.61719.6 15. A salt as in Caim1ll, characterized
essentially by the following X-ray diffraction pattern: 54 9 JAN 2006 Angl e
(20)d-spacing Relative Intensity (Angstrom 4.43019.9304100.0

5.78515. 264910. 2 6.27514.073911.9 7.02012.581918.9 9.4309.371116.4

11. 3457.793223.5 12 7156.956518 1 13 4756.565824 4 _13_8056.409521. 8
14. 0906. 280515. 5 1Angks620508/17. H-spaging. 8157 RelativesIndensity1g418. 5
15. 7705. 615023. 8 _16. 4955. 369822, fAngstyonn. 235915. 6 1(%)3555. 105629. 9
17.9204. 945922. 9 18. 49880. 7934/19. 3 1093BH4. 63D918. 7 180.0954. 481534. 9
20.2004. 392550. 1 5.785 15.2649 10.2
6.275 14.0739 11.9
7.020 12.5819 18.9
9.430 9.3711 16.4
11.345 7.7932 23.5
12.715 6.9565 18.1
13.475 6.5658 24.4
13.805 6.4095 21.8
14.090 6.2805 15.5
14.875 5.9508 17.9
15.220 5.8167 12.4
15.505 5.7104 18.5
15.770 5.6150 23.8
16.495 5.3698 22.2
16.920 5.2359 15.6
17.355 5.1056 29.9
17.920 4.9459 22.9
18.495 4.7934 19.3
19.150 4.6309 18.7
19.795 4.4815 34.9
20.200 4.3925 50.1
20.780 4.2712 19.3
21.485 4.1326 13.2
21.975 4.0416 9.9
22.320 3.9799 19.1
22.705 3.9132 18.7
23.455 3.7898 11.1
24.040 3.6989 22.0
24.720 3.5986 12.5
25.070 3.5492 13.7
25.555 3.4829 16.2
25.995 3.4249 18.9
26.570 3.3521 10.8
27.240 3.2712 21.1
27.865 3.1992 19.1
28.330 3.1477 14.7
28.860 3.0911 12.0
29.285 3.0472 14.7
30.880 2.8934 15.1
31.965 2.7976 14.4
32.955 2.7158 9.6
34.235 2.6171 9.6
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20.
22.
25.
27.
29.

34.

7804.
7053.
0703.
2403.
2853.
2352.

21.9754.04169. 9 22. 3203.979919.1

24.0403. 698922. 0 24. 7203. 598612 PAN 2006
25.9953. 424918. 9 26.5703. 352110. 8
271221.1 27.8653.199219. 1 28. 3303. 147714. 7 28.8603.091112.0
047214.7 30.8802. 893415.1 31.9652. 797614. 4 32.9552. 71589. 6

61719.6 55 9 JAN 2006 16. A pharmaceuti cal corrp05| tion conprising a

271219. 3 21.4854. 132613.
913218. 7 23.4553. 789811.
549213. 7 25. 5553. 482916.

PRNRN

salt of daim1l and a pharnaceutically acceptable carrier. 17. A process
maki ng a pharnaceuti cal conposition conprising conbining a salt of

or epar i ng 18- sod} AR pEEbtLE ontBEER SBRIEFhRLA sl of Fhaindy BEREF T

conpri si nq)rfam@belﬂ\lﬂ:aﬂymﬁépwmb 4rriepr nul a (1). 56

for

17. A process for making a pharmaceutical composition comprising combining

a salt of Claim 1 with a pharmaceutically acceptable carrier.
18. A process for preparing a sodium or potassium salt of a compound of

formula (I) comprising

reacting a compound of formula (1).
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