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filed Jul YOI which clainms priority fromUnited RGEES2089/6M7%i onal
application Seri aI No. 60/303,962 filed JU|]¥ 09, 2001, the contents of
whi ch are hereby i ncolVP¥ERt ANTEGONYPEEANE DEREVETEVE SALTHe | nvention The
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anti convul sant derivatives, processes for preparation of and is
pharmaceuti cal conposiQdoss RefdwErnte)d-cs Red ad@d fpplBarkgiaund of the
Invention U S. Patent No.. 4, 5;L3 006, which is hereb; i ncor oratedé)
reference di scl PRI LA N ey C%Jé'fﬂartléﬁ?l tl?%rtéo‘ﬁf) One of

se conp St 1y, idgne- i D ganose
su f amat e, novvn as ti’%‘};ﬁatoga{]h és&f)geéna%t enonstrat efb f((5:)Iui|:ém'(F:)ga%r trials of
hunan epi | efised Tuly e)‘3f £@002 wini cladjleanins perildrentapyf mom a@nitsdt her apy in

treating si rrpl e 25 and corrpl ex partial, seizure and secondar i Ié/ gfeneral i zed
sei zur es ( a\teﬂfgmrove%lor&ﬁ/h cPé?PllF@alf-l%r?@e’i}a ,5? RN 4303, G

Pl edger, a al AR l.félr%) S. K Sachdeo

R C. Sachdeo }% Xlgm I%%t()l bgleEEHm an qugl(d'ger Epi l epsita, 36 (S4) 33, 30

(1995)). U:&cd&qﬁo&rattad\nw 4 FEX i . No 5,242,942, and No. 5, 384, 327,

whi ch are hereby incorporated by reference, di scl ose processes for the
%paration of these novel anti-epileptic conpounds. 1 WD 2004/063210

PCT/ US2003/ 041732 Topi r amat e @i$1eUgre ey tiRketiesh for the treatnment of

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

15 pharmaceutical compositions containing said salts.

Background of the Invention

U.S. Patent No. 4,513,006, which is hereby

incorporated by reference, discloses a class of novel

20 anti-epileptic compounds. One of these compounds,
2,3,4,5-bis-0-(1-methylethylidene) -B-D-fructopyranose
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

25 and complex partial seizure and secondarily generalized
seizures (E. Faught, B.J. Wilder, R.E. Ramsey, R.A. Reife,

" L.D. Kramer, G.. Pledger, R.M. Karim, et al., Epilepsia,

‘36 (S4) 33, (1995); S.K. Sachdeo, R.C. Sachdeo, R.A.
Reife, P. Lim and G. Pledger, Epilepsia, 36 (S4) 33,

30 (1995)). U.S. Patents No. 4,513,006, No. 5,242,942, and
No. 5,384,327, which are hereby iﬁcorporated by reference,
disclose processes for the preparation of these novel

anti-epileptic compounds.



sinpl e and conplex partial seizure epilepsy with or wi thout secondary
generalized seizures in Geat Britain, s Finland, the United States and

Sweden andwa%(%‘ti/(ﬁglbons for regulatory approval are prei,%}tﬁlj%o&@lﬁggg in
| CS.

numerous countries throughout the world. Ehrenberg et al t ent
No. 5,998,380 10 disclose pharmaceutically acceptable derivatives of the
followng formula (A) R X CHZOSOZNHRI R5 X R2 R4 R3 (A) wherein the

substituents areTg%gfgﬁggPeqsigyfﬁgngﬁyeﬁgrﬂg%eéiégp,éﬁ £ B¥atment PF;

pharmaceutical ly ceptable 1s derivati've I1s nmeant any pharnaceutica
accept abl e esmpele andsabtpdéxspalrtdsilersedfziures epoiifpEpeylswbtht be fornul a (A)

or any ot her, conpounds I ch upon admi nistration to, th recipi,ent is
capabl e of %}W?HFn@e?ﬁl\ﬁg@’c’YI Qe&eriaﬂd‘izreéitqeﬁ')zu%?sto]rfbo 82bf B?EEaF‘BrmJI a (A

org an anti-p@igyahHe @ﬁéiﬁﬁiggdmﬁﬁﬁﬁgé1&%&”Sﬁéa§ﬂ“&h&rﬁ%ﬁ?icatioms fo§

Pharmaceutically acceptable salts of the conpounds of e tormula (A
i ncl ude t hosegukateoey &pprovphaarecerteiseatly gpeceditrebl 3 nuwegansc and

organi ¢ aci ds and bases. Eéa | es of syifable acids include 25

hydr ochl or | €OWRYHE 8B ¥ eug ngu i€ WA%4Y9-c, perchloric, fumaric, naleic,
phosphoric, glycollic, lactic, salicylic, succinic, toluene-p-sulphonic,
tartaric, acetic, citric, formc, benzoic, malonic, naphthal ene-

2- sul phoni ¢ and Ebheezlberguepheaii dnadi.ds. GatentadNals Sueh8 a38oxal ic acid, 30

while not in, thensel ves pharnmaceuti.cally acceptable,, . 2:- WD_2004/ 063210
PR Usp003/ IS 535S e EEBR AP UL CoH Yo AShARIRE (Sl Tol Yar dF Bke

I nter medi at £511 &w afsimgrsomaounds useful in the nmethod of the patent and
t heir pharnaceutically acceptable acid

" CH,0SO,NHR"
RZ
R? R3 ()
wherein the substituents are a described in U.S.
Patent No. 5,998,380. By pharmaceutically acceptable
15 derivative is meant any pharmaceutically acceptable ester
or salt of such ester of the compounds of the formula (A)
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
20 metabolite or residue thereof.
| Pharmaceutically acceptable salts Pf the compounds of
the formula (A) include those derived from
pharmaceutically acceptable, inorganic and organic acids
and bases. Examples of suitable acids include
25 hydrochloric, hydrobromic, sulfuric, nitric, perchloric,
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 oxa}ic acid,

30 while not in themselves pharmaceutically acceptable, may



addition salts. 5 Salts derived from appropri ate bases include al kali netal
(e.g. sodium, alkaline earth nmetal, (e.g. magnesium ammoni um and NR 4
(where Ris Cl _4alkyl) salts. MElroy, S. L. in PCT application WO 00/ 50020
to di scl oae0 pevawereeeut i cal |y acceptabl e salts of conpoun®#€TAR2008/0¢17821 | owi ng
formula (B) R5 X CH2CS2NHR R2 R4 3 (B) wherein the substituents are as

described in plic on_WDO_00Q/ 50020. acceptable 15
salts of tH% c %@ﬁdﬁn ?B?hBrFB?%% OPBff %% €FN§%%$&§ %p al kali et al
sal ts, suchn@@eﬁﬁ@layartégdlﬁow&amrmg %W&msiaiééfulmmaﬂd&' @evRBAI UM
sal ts; dial kyl ammoni um salts; trlalkylannDnlun1saIts t et raal kyl ammoni um
salts; and r%ﬁ%th@hﬁﬁé anft shefyyd phpegageitddil ¥ Aeertable 2acife
conmpound of t gﬁ %B) are also included within the scope of
conpounds. 5 'y acceptable salts of the conpounds of fornula

(B) can be pr ep%@ﬂtb}'dé@@i}é'dngrbhﬁap@m@@ufidmﬁ baté@fmmldlae(ﬁlkaiih an
appropri ate base and recovering 25 the salt. et al, in PCT application
WD 00/ 07583nefak| 68ed - pREAHHES Ut aéélall}nﬁc@@ﬁt%lnte%%\lt&eeﬂ { BRIREFANB) As

defined in %%ﬁbﬁf&ﬁ'&ﬁéaﬁk%n( ﬁ@@éﬂﬁCfgtb ghgyszfggﬂgg%e 30 salts include

those salt-Tormmng aci HASeE Whi ch 63210
PCT/ US2003/ 041732 not substantially increase the toxicity of the conpound.
Sonme exanples of suitable salts include salts of mneral acids such as

hydrochl oric, hyeBleeve, Shylr obRoRCE, aPpHdStdamt  Wordd (pHe8phoric, nitric
| t
o4l 201111680160 8 PUBLLE3890! Sl WA Gt 6% PUckindsuhab! BE1 ©
the following formula (B)

X CH,0SO,NHR'

R* RS (B)
wherein the substituents are as described in PCT
application WO 00/50020. Pharmaceutically acceptable
is salts of the compounds of the formula (B) include, for
example, alkali metal salts, such as sodium and potassium;
ammonium salts, monoalkylammmonium salts; dialkylammonium
salts; trialkylammonium salts; tetraalkylammonium salts;
and tromethamine salts. Hydrates and other solvates of
2r the compound of the formula (B) are also included within
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

25 the salt.

Dewey et al, in PCT application WO 00/07583 disclose
pharmaceutically acceptable salts of topiramate. As
defined in the specification, pharmaceutically acceptable

30 salts include those salt-forming acids and bases which do



succinic, arylsulfonic, eg. p-toluenesulfonic acids, and the like. 10 W
now descri be novel salt forns of anticonvul sant derivatives, including
novel salt fornms of topiramate, which forns are suitable for use in the

pr epar at i W0 2004/06p1ar naceuti cal formul ati ons. is Sunmmary REIT/G$2003/0¥BAt i on The
present invention relates to novel salt forns of a conmpound of formula (1)
H3C o O O _9 = N (). Wherein, th re formed
at the suIPé%a gbg%ghﬁlg§§5§EQﬁ%§%%§iﬁﬁéﬁ¥%#l%%¥QUF§ ng.%Bﬁg%%?ggly t he
salts are sbaemestabpléissplfachiid3i1ld efslt onendydaegenles bife miswrdadmat e

group of the conpound of forrmula (I). Nbre referably, the salts are forned
by displacPﬁédﬁnéucﬁyéﬁoéﬁ¢nﬂ?hhﬂi%ﬁﬂf@#ﬁﬁ%fé@bﬁp BYArrbrO8HSeund of

formil a 28, (ib g0 2004LA63240,PCT! USAOPRL 04343210, 40 Gated, T , ¢ he

present inventfon is’'directe novel orns of topiranate, ‘a conpound

of fornmul awellLapsH3€18E/ bf RRAMHE AQcids GUriN2 t&rCEZibd3Cacked)ics wherein
the salts are forned_at the sul famate group of_the conpound of fornula

(la). | InCahTéRboBRrkeRy SHENZRLGMEBHTIN e Sl REPRIFet gulonic,
succinic, arylsulfonic, eg. p-toluenesulfonic acids, and
the like. "

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

pharmaceutical formulations.

15 - Summary of the Invention

The present invention relates to novel salt forms of

a compound of formula (I)

HsC. O o)
>< 1 \=0
HsC” o 01\
0] NH,
O—f—cH,
Hs;C 0))

wherein the salts are formed at the sulfamate group
20 of the compound of formula (I). Pfeferably the salts are
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
25 (1).



and magnesi um salts of the conpound of formula (1), formed 10 at the

sul famate group of the conpound of fornmula (I). Preferably, the conpound of
formula (1) is the conpound of formula (la). In an enbodi ment of the

i nventi on we mogasdrem salt of 15 the conpound of fornul apdiys2003rn4armnt her
enbodi nent of the invention is a potassiumsalt of the conmpound of fornula

(). In still an t her $%gﬁ%§g%%% of th |nveq;gﬁﬁg%ﬁta?nt%ghhggégggh of the

conmpound of for PaaPI ano Stbo e Irnvention is a
nmagnesi um sabt ngle20shhe emRRuURE Qfoﬁ:@‘aﬁdt@(lé codipaindnbddifoeninlef the
invention is a sodiumsalt of topiramate (the conpound of formula (la)). In
anot her entddd) ment of the invention is a potassiumsalt of 25 topiramte

(the conpound of formula (la)). In.stil anot her enbodi nent of the
invention is a |ithiumsalt HgC_t gpir (the danound of fornula (la)).
In still another enbodi nent of he invent nesiun1sa|t of
topiramate (the conpound of H wt \ VEDQO /063210

PCT/ US2003/ 041732 | n an enbodlnen of e pOesent INMention is a choline
salt of the conpound of fornula (1). In no er enbodi nent of the present
invention is a choline salt of s topira (ghg conpound of fornmula (la)).
In an aspect, the present invention relapp to a pip ess for preparing said

salts of the compound of fornula (1). In3&nother 6 ct, the present

ention to relg %@§e&ﬁ g Er%%@%%fé¥éF¥ d gt sgpd %ﬁhgﬁmﬁEe fAnmat e

e conmpound of formula F In a fu er aspect o e pres |nvent|on
are novel ofyshalbbmpohndnwfoﬁdeukaxﬁﬂah pot assi um and. 1s chollne salts
of topiramate, the conmpound of formula (la). |Illustrative of the invention

is a pharnaceutlcal conposition conprising any of the salts descri bed above
In an embodiment of the invention are alkali metal

and magnesium salts of the compound of formula (I), formed
10 at the sulfamate group of the compound of formula (I).
Preferably, the compound of formula (I) is the compound of

formula (Ia).

In an embodiment of the invention is a sodium salt of
15 the compound of formula (I). In another embodiment of the
invention is a potassium salt of the compound of formula
(I). 1In still another embodiment of the invention is a
lithium salt of the compound of formula (I). In still
another embodiment of the invention is a magnesium salt of

20 the compound of formula (I).

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

25 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
another embodiment of the invention is a magnesium salt of

topiramate (the compound of formula (Ia)).



and a pharnmaceutically acceptable carrier.
a pharnmaceuti cal

above and a pharnaceutically acceptable carrier. 25 An exanple of the

i nvention %ﬁw&g ss for making a pharmaceutical conmpggif@ReHeIPRi Si Ng
conbi ning any o
carrier. 30 Another exanple of the invention is the use of.any

accept abl e
of the salts described herein in the preparation of a nedicanent for

treating epilepsgn B%iaﬁﬁydtféscrlp eggedép%%gg% 1ﬁv@9ta%%§629%?10

PCT/ US2003/ 04173

unl ess ot hechicigéneotsed.t (Jf Hles neowpSund i oS ofuemtil asHal)l.
di ssol ve a specific substance and is added to a _sol ution

whi ch does not
sal d subst agE®oddments © e @?%W%‘h bHW%I&Faonsassﬁaﬁé@llf@ falisaf

salts described above and a' pharmaceutically

i on nventi used herein,

tern1"a| I" t hefr,_.use substi tuent group,
Fﬁg% the éi@&car on C rﬂ&iéFg?aZ)

n | udes stra gﬁ

branc alr ns

i nclude nethyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl,

t-butyl,

her ei n,
radicm

pentyl and the |ike. Unless otherw se as not ed, "] ower” when used
with alkyl nmeansl® @& FEPeHai nthe PHRIPRE ohnpentign. zeddtest &2 As used

PR ERay et Er g P g8 of SRS ERAHY 3 T (g

unl
of

xanpl e, alkyl radicals

20 Exenplifying the invention is
conposi tion nmade by conbi ning any of the salts described

reﬁemﬂntHEﬁolvent

of

her ei n,

For exanpl e formaflloXy,) .et fmxyandﬂtMﬁm)sxyec*SECthetpry&sehtbd.trﬂ»e)ntm hexyl oxy

and the like. Unless otherw se noted, "lower" a used mnth al koxy means
atfoxygen eEFRIRLREIIEOaR BroressrHoh REPIT LBdpseitl

© 15

20

25

30

topiramate (the compound of formula (Ia)).

In a further aspect of the present invention are
novel crystalliné forms of the sodium, potassium and

choline salts of topiramate, the compound of formula (Ia).

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
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
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
medicament for treating epilepsy, in a subject in need

thereof.

§aise £iy carbon at ons.



25 The novel crystalline salts forns of the conmpound of fornula (la) of the
present invention were characterized by their respective X-ray powder
diffraction (XRD) patterns utilizing a Phillips PW710 based X-ray powder
30 diffracleymbLiss2dSi Ng a long fine-focus Cu Ka radiati gryr69déna1mad the
foll owi ng systemconditions: a) CuKa radiation, 1.5406A, 40KV, 30mA D)
Optics: 1/12 divergence slit 7 WD 2004/ 063210 PCT/ US2003/041732 0. 2nmm
receiving slit c) Xenon gas-filled proportional detector d) Scan 2 to 3520
at a scan speed of '0.016320/sec (step side 0.020 20) 5 e) Conventi onal
Philips sanple hol der The present invention is directed to novel salts of .a
compound of fornmula (|petpidter Delsyriminien sd ttHorIsveht donconpound of

formula (la); novel crystalline forns of the to sodium poggs%iunland
choline salts of ABhESEENBSHSd Tof WHLGSHIFRT Y S naChPeeceEbEs LREM t he

breparati onsghes abhe et ra FITOUMEA! OIS MRIERCULEE! tot! he nove!
salts of a conpoun OF ormula (I') are alkalt netals, nagnesiumor choline
sal ts, wherdissabvel kakbpewsitfdlc |smbeatarare andeignesddedcabi ansoluk iomol i ne
cation displaces, at | east one hydrogen atom,k preferably one hydrogen atom
on the sulfﬁﬁaﬁélﬁoFPP§ﬁ®ﬁ°%|§9(ﬁﬁﬁﬁﬁﬂﬂf?ﬁlﬁ%ﬁa&¥%n(9§.Sa%%Te particularly,
the salts agggggghegl potassium lithium magnesium and choline salts of a
conmpound of ormula (I), wherein a sodium potassium |ithium
magnesi um or choline cation displaces at |east one hydrogen atom

preferably. one hydroge tom, on the sulfamgte portion of the c ound of
féPmula (1). 25 Xﬁ HgﬁaeSEFFéH"eﬁhﬁdﬁﬁEWl &539ﬁbde%§%h?riH§sﬁtﬁggge t he
conpound of ofopguUbart! b & S AR PlodPr MbA1 udes 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
15 noted, “lower” when used with alkyl means a carbon chain

composition of 1-4 carbon atoms.

As used herein, unless otherwise noted, “alkoxy” shall
denote an oxygen ether radical of the above described
20 straight or branched chain alkyl groups. For example,
methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-
hexyloxy and the like. Unless otherwise noted, “lowerﬁ
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 wére characterized
by their respective X-ray powder diffraction (XRD)
patterns utilizing a Phillips PW3710 based X-ray powder
30 diffractometer, using a long fine-focus Cu K, radiation

source and the following system conditions:
a)  CuKo radiation, 1.5406A, 40KV, 30mA

b) Optics: 1/12° divergence slit



(la). in an enbodi nent of the present invention, is a 30. process for
preparing the alkali metal salts of a conpound of formula (1), conprising
a.) reacting the conpound of fornmula (1) with an alkali netal hydride, an

al kal i et @lo Rysdeaxpde, an alkali 8 WO 2004/ 063210 PCT/ UR0Hobddef?r et al
| onwer al koxide, an alkali netal amde, or if the alkali nmetal is |ithium

alternatively with an alkyl lithium and b.) precipitating the product. 5
More particularly, the conpound %fR¥bEAASEVARY i%liteacted with an al kal i

met al hydri de, upger r _ ' ié¥gﬁ s A\ I et al

hydr oxi de; or w th anﬁggﬁg‘a%%rret g’lric%&o r a?%&%%,f %r&é?g?’g’lﬁ: y under
anhydrous 10 conghtiogeanoh Wd Bsrp@eldtald @il sgé@deofubdeﬂﬁaﬁ.@@ﬂé@@s
conditions; in an organic solvent; or when the alkali nmetal is.lithium
alternatively with an (atky sliiddioun20 wr@¢r anhydrous conditions; and the
product is precipitated to yield_the corresponding alkali nmetal salt. 1is In
an5 enmbodi ment of € he §P§§§ﬁ¥lpﬁ@énﬁhéﬁ}PﬁsSémpﬂﬁo STor preparing the
magnesi um salts of a conpound of formula (1), conprising a.) reacting the
conmpound of forrmula (I) with a 20 nagnesi um | ower al koxi de; under anhydrous
condi tions; and The) ppeeenpi tiaivieig idie i alicéctdBr Eopasdietuisalltys dihea
conpound of fornmula (1) is. _reacted with a nagnesium | ower al koxide, under
anhydrous 99mpeHBAt PEnformulan Fgamrekeyakhy, Bavelhgagtodoams oFf a

b0 D12t ok Bel B RSSO MBS PRl e Tl o0t

tbe sodi um seifum, potassium and choline 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,
magnesium or choline salts, wherein an alkali metal

15 cation, a magnesium cation or a choline cation displaces
at least one hydrogen atom, preferably one hydrogen atom,
on the sulfamate portion of the compound of formuié (1) .
More particularly, the salts are sodium, pdtassium,
lithium, magnesium and choline salts of a compound of

20 formula (I), wherein a sodium, potassium, lithium,
magnesium or choline cation displaces at least one
hydrogen atom, preferably one hydrogen atom, on the

sulfamate portion of the compound of formula (I).

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

(Ia).

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

alkali metal hydride, an alkali metal hydroxide, an alkali



30 of the conpound of fornula (1) is a salt wherein a sodium cation

di spl aces one of the hydrogen atons of the sulfanmate of the conpound of
formula (1) 9 WD 20041063210 PCT/ US2003/ 041732 Preferably, the sodium salt
of the conwowoei/ms2ibornmula (1) is a sodiumsalt of topir REVES200B1B3npound
of formula (la). Preferably, the sodiumsalt of topiramate is a 5 conpound

of formula (Il ~ O H3 ._Dow. . 3 Na: A 9CHR:IRC )s Wﬁggein a
sodiun1cati&Fé&ﬁ:?%ﬂ%ﬁ;%ﬁk?%>é%%eaﬁy%#%%%ﬁhthgns 0 eQ%%I¥%na e of the
conmpound of =Tl aedad) -i8l011thduhual bernashodilyent tdf dhealiesent

invention is a_ process_for preparing the sodiumsalt of a conpound of
formul a U),1¥ﬂE$@Waﬂ%ﬁtopiranate, a conpound of fornmula (la), conprising
r

a.) reacting thekggnp a:ﬁ%§§%%f%éaté%éP¥6&HCEOdiun]is hydri de, sodi um

hydr oxi de, sodium’’o um am de; in an organic solvent; or
al tsernatively when the conpound of forrmula (I) is reacted with sodium

hydr oxi de or sodium | ower al koxide in an alcohqgl; and 20 b.) precipitating
the product. Mor dF& @i gwlarive EBﬁp%%ﬁHOBPde;mQQ¥Wq%ai@iBr%%cted wi th

o A T A U DBy B k] S0 VT
preferably Bdnditdethshepretitictahsapkali phéaaddhyliroedings ;i ket withean
conpound of ot i & (1)) 1St SRl P kLl Sedium bydroxide, Ly an, or gani c
10 conditions; or with an alkali metal amide, under anhydrous
conditions} 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).



Et 20, MIBE, ethyl acetate, isopropyl acetate, nethanol”, "10™WDO 2004/ 063210
PCT/ US2003/ 041732 ethanol, and the like; or in a mxture of organic
solvents such as nethanol/ethyl acetate, mnethanol/isopropyl acetate,

et hanol / et , ethanol /isopropyl acetate, and th i ke: and the
product i s%(? é@?@%stag(]teed. s Alternatively still, the corrpoﬁﬁjyug?do?@?ﬁfﬂ a (1)
is reacted with a sodium | ower al koxide such as sodi um nethoxi de, sodi um
et hoxi de, sodi umppedemdbds;, ddid Bodiubusakt def thd theplounst qfr ef er ably
sodi um net hgxi de preferably under aqﬂgdr us conditions, .in an Oéﬁﬁfic 10
sol vent suckoxEutar (It 3@ 1y 1531 G R_F abeP1FaBRFEpy e SR '

met hanol , etkarglmuard ¢ like, or in a mxture organic solvents such as
nmet hanol / et hyl acetate, rmethanol/isopropyl acetate, ethanol/ethyl acetate,
et hanol / i sopr opy Prefetrattd,y ,arithe heodike, splef efabbpiramaties 4 %t ure of

met hanol /i sopropyl .ac e; and product is precipitated. Alternatively
stPll, the EEWBgﬁﬁg 6$¥3%%¢ﬂﬁl?({ is reacted with sodi um anide, under
anhydrous conditions, in Iigsorggmic vent sugh as THF, Et20, and the

i ke; and the 20 product i récipitate@. The Ydigm sal t product may be
precipitated wwth an anti-so nt such _§mhgxqgg?’ ent ane, hept ane,

cycl ohexane, and the |ike,Hjef aputh e, QPreferably,25 at a reduced
tenperature in the range of about 25 tlp abBut - 208 /N@ernatively, t he
sodi um salt product may be precipitat evaporation of the solvent. The
sodi um salt product may be crystallized of ~GBlgrecrystallized froman
organi ¢ solvent such as ethyl acetateHjymethyl. acet agjg. i sopropyl acetate,
and the like, or froma mxture of an al cohol and an organi c solvent. such
as net hanol / et hyWwheretiat @ swetihanatdt soprdpgblddes 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 alternaﬁively
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, Bt,0, toluene, t-
25 bﬁtyl 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,

Et,0, MTBE, ethyl acetate, isopropyl acetate, methanol,

10



WO 2004/ 063210 PCTI US2003/ 041732 actetate, ethanol/isopropyl acetate,
et hanol /ethyl actetate, and the like, preferably fromethyl acetate or
i sopropyl acetate; optionally heating to fully dissolve the solid; adding

wat er, pregRy A dsshf an anount equal to S5 or greater thanp@hgidoozo41732
equi val ents, nore preferably in an anmount equal to about 3-5 equivalents,

most preferably in an _anpunt equal tq about,K 3 equivalents; and iooling.
Al t er nat i verihanald, saadubeal i ker o@dc £ hdy "Wt wrs 2 h| Prgaaip, Solvents

recrystal | geg, f LOMaPnQRORPLELSY! KeRk Q. SUEh ] PuLogrgpote. methyl

acetate, isopropyl acetate, the 11 roma mxture of an al coho
and an or garecase| vebharotlieghyietoatalt/est lethaoesl At eopropyhancketiasepr opyl
acetate, ethanol/isopropyl acetate, ethanol/ethy] acetate, and the like,

pref er abl y 3@n¥Benyikes” anet khe; PEPANGt it RS FRTY2HPYsol ve the solid and -
Lhen cooling. A1 86ehheiyeabodiannl ohd RexiRuen | op Forfuld! 33l um sal !

of a conpound of Tornu eferably, otasstumsalt of the
conpound ofréacratiaw{th assadiaht loweer eilkcxipid assthinasatodmudi spl aces one

hydr ogen at om he sul_famate of ,the conpound of fornpula ééﬁPPreferably,

of .
t he potassi@ﬁ¥§%¥%é%f ERELEBNBERRF IGE ! T RIIPGELGE nof Brtsal t of

{pi r amat .14 2o S OFRAUBHeON 5 LMl o PISLET 8l et hb2 8@l assi um sal ¢

of topiramate, the "conpound of forirula (la),” |{s a conpound of formula (111)

H3C O OSLO p*8&fxrablp. undérNaehhigdroGsCldendd® idqrid,) ird2amp2g§enie63210

RSI/USZOOS%gg'Jggt such as THF, Et,0, MTBE, 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,
ethanol/isopropyl acetate, and the like, preferably in a

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

20 product is precipitated.

The sodium salt product may be precipitated with an
anti-solvent such as hexane, pentane, heptane,
cyclohexane, and the like, preferably hexane, preferably

25 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.

The sodium salt product may be crystallized or
30 recrystallized from an organic solvent such as ethyl
acetate, methyl acetate, isopropyl acetate, and the like,
or from a mixture of an alcohol and an organic solvent

such as methanol/ethyl acetate, methanol/isopropyl

11



wherein a potassium cation displaces one hydrogen atom of the sul famate of
the conmpound of formula (la). In a further enbodi nent of the present
invention is a s process for preparing the potassiumsalt of a compound of

formul a (lywo 266d6851@b! y topiramate, a conpound of formul gcylighes/es@Rr i si ng
a.) reacting the conpound of fornula (1) with potassium hydride, potassium

hydr oxi de, ium | 0,.al koxi d t assi i de, i i
Sovent o BEEEERRErT 6BREnRNd i HRF R ARAE SRS £ oF THRBCEY UYL eactod wi t h
pot assi um hydrexibge, 0RnBOLRASS 1UMd ,0VFe £ it 9Ky Ufrohm Ne 8AyAl GRle@lateas b. )

precipitating the product. is Mre particularly, the conmpound of fornula
(1) is reateenrapyh poesssicumapidransslyinteat brdiyeeobyllyoddiasd¥® in an

inert organig_solvent such as THF,_ Et20 .. MIBFE 1oluen nd t |

ot ef er abty TEE: SRhad n 345 B e S ik g, O poelRE v S
cogpound of of-ogpthel! thah RERRIERD addivd@ss) Unibhydperirdaably dm eirgani ¢
solvent such as THF, Et20, MIBE, ethyl acetate, isopropyl acetate,

net hanol , eehanot, egualt ke laboait -3 requivademnes of MOstopgafieraddivdm s such
as nmet hanol [ethyl acetate, .nethangl/jsopro ceta et hgnol / et hyl

acet ate, e?ﬁaﬁ%ﬂ‘l}“ o5FSRYI tSc& 6‘1311%, janea‘ﬁfjfl\gé/jf?a‘-é?’ p%ggefgﬁﬁﬁ‘rﬁ i an al cohol
such as et hanol ; aagdrhhe iReQgyCltes f¥E0IRI d81 €dprditiet nabyveley still, the
conmpound of forrmula (I) is O reacted with a potassium | ower al koxi de such

as pot assi ufryabahdired, oporessivirhadiiaed Lromt as spuappiepsRldent pot assi um

t - put oxi de, e_lLike, ferabl SSi t hoxji de:; ef. |y, under

af ydr ous c%ﬁgﬁt%gng%h'g gﬁ%%é- f%ﬁ%ﬁ%gé%%%gga$7L£§6§%P8§?7§%£§%$éanic

sol vent suchndsti&Flike?0oxrMEBom refiatnlre edhaml alcohol and an .
organic solvent such as methanol/ethyl acetate,
methanol/isopropyl acetate, ethanol/isopropyl acetate,
ethanol /ethyl ‘acetate, and the like, preferably from ethyl

15 acetate; by heating to fully dissolve the solid and then

cooling.

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

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

HaC. Q. 0 0
“\\\\\ \\340
Hac O““\\'- ot} O/ \ . -
(0] NH K
O
CHj3
HaC ()
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and the like, or in a mxture of organic solvents such as nethanol/ethyl
acetate, nethanol/isopropyl acetate, ethanol/ethyl acetate,

et hanol /i sopropyl acetate, and the s like, preferably in ethanol; and the
product i swgmoegéesetoated. Alternatively still, the conpourciryo$2obmesarudza (1)
Is reacted with potassium am de, under anhydrous conditions, in an inert

organi ¢ solvent such as THE 2 n 1Q. Like:;..an h Qgﬁg; S
preci pitat ed. Thg&!l&&eagﬁiahrﬁ%%%%‘%@d%%{:Pn%ygﬁébgggggpﬁptgt gl(fayvm an
ant i - sol venktswc b ras Hee XAk anetd ade, theptampoundy ofolfexatd,a afmh)t he |i ke,
preferably hexane, preferably is at a reduced tenperature in the range of
about 25 to about -20C. Alternatively, the potassium salt product nay be
precipitated by eyaporablafeOlodilis AOEXENLE (HE ggégéi'tumrﬁ/@ﬁti% duct, may
be crystallized or recrystallize roman organi c solvent such as ethyl
acet at e, neplpbeasetfire pranpriny| tlae epat @ssiainhaatk, ofetahamnipoursbpsbpy|
al cohol, and the_like, or froma _mxture of organic solvents suchlggy

[ | 25

met hanol / et hprmud@et@le, BrRaFRERPLY SEPPbEIRaker eRaFEMPOMRSh QY LIV
acet at e, etQ§%2£/@g@ﬁrf§§ ate, and the like, preferably froma mxture of
t han or

et hyl acetaté hanol, by heating to fully dissolve the solid,
and coolinga,) n geeldiemeeniidi dombowhdtbe FO¥RALEONINS wath Putassidnsal t of
a conmpound of forrmula (I). Preferably, the lLithium salt of the conmpound of.

formula (1) is ahysinidghemotpssiymthydrerside onpratapritss loethydr ogen at om

of, the sulfamat f the c d o) (k). _ 14 4/
PP US2003/ 0417351%83%3?%} < 35,6*{%1%%‘%%‘ h‘lg“g}rgigm #hoﬁat ﬁé‘@gﬁ%ﬁ%ﬁ E;ognq% Sl a
(1) is a lithi umalaletrraft vl y astede, thdecemppanadofof ofrmulal A )1a)s
Preferably, the lithiumsalt of topiramate_is a ,
reacted with potassium hydroxide or potassium lower
alkoxide, in an alcohol; and

b.) precipitating the product.

15
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,
MTBE, toluene, and the like, preferably THF; and the
20 product is precipitated.
Altermatively, the compound of formula (I) is reacted
with potassium hydroxide, in an organic solvent such as
THF, Et,0, MTIBE, ethyl acetate, isopropyl acetate,
methanol, ethanol, and the like, or in a mixture of
25 organic solvents such as methanol/ethyl acetate,
methanol/isopropyl acetate, ethanol/ethyl acetate,
ethanol/isopropyl acetate, and the like, preferably in an
alcochol such as ethanol; and the product is precipitated.
Alternatively still, the compound of formula (I) is
30 reacted with a potassium lower alkoxide such as potassium

methoxide, potassium ethoxide, potassium propoxide,
potassium t-butoxide, and the like, preferably potassium

ethoxide; preferably under anhydrous conditions, in an

13



5 conmpound of formula (IV) H3C O0//,,. QO O H3C 0"~ .+ X O NH' Li D+CH3
H3C (1V) wherein a lithiumcation displaces one hydrogen atom of the

sul famat e of the conpound of fornula (la). 10 In a further enbodi nent of the
present i nvenbims3ile a process for preparing the |ithi umpcyais20esio4z732 onpound
of formula (1), preferably topiramate, a conmpound of fornmula (la),

conprising a.)_reacti the conpoun fQr nul wth Iithiu
hydri de, | i?ﬁ%ﬁﬂ%ﬁyﬁ?ﬁo]%eag, SPFgﬁﬁﬁmdﬁH%fmﬁéﬁﬁo%@@ "é‘ﬁﬁjv'r’]‘# t h%%&%?l'
lithium am 883 tRealiREJABIC iSOV ikt uHe B Srdn Vel yopentsheueanpeund of

formula (1) is reacted with |lithiumhydroxide or lithium]|ower alkoxide,
in an al cohosethandldethyl peetppict amatdiaml prernrapy Moreepateicul arly, the

d of f i ted . w | .t hi ' d
conti i1 one, etRREE) P kil | Beck 8RS Celldnbl {Ab N E B bR RAETOLS
like, prefershty prEfe2aBli/henpiedtidtioli ;s aHEaily tmteduct Aiker natively, the

conpound of formula (1) is reacted wth Iithiumhydroxide, in an organic
sol vent suchregimiFategt 20, MIBE, ethyl acetate, isopropyl acetate,

net hanol, ethan i ke,.-Qr i3 .a m of 0 |.€.S ents 15 WO
20041063210 PCTI &56%@%5%?%5 S?&%ﬁ'aﬁr?et‘%’%ﬂrg‘? ST ’g%g{ﬂ{ég"é‘ Ryl
met hanol / i sppaebytl watht pbeasetanelnlicidy luralet adrthydtsasobbhdaptiopyl,

acetate, and the like; preferably under anhydrous conditions, and the
product is bReBRpiRArEdOTrgapiceeRdrviart] pugh 38 Tl BRdurRRdftRermula (1)

i?o like; and the product is precipitated.

The potassium salt product may be precipitated with
an anti—splvent such as hexane, pentane, heptane,
cyclohexane, and the like, preferably hexane, preferably

15 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.

The potassium salt product may be crystallized or
20 - recrystallized from an organic solvent such as ethyl
acetate, methyl acetate, isopropyl‘acetate, methanol,
ethanol, isopropyl alcohol, and the like, or from a
mixture of organic solvents such as methanol/ethyl
acetate, methanol/isopropyl actetate, ethanol/isopropyl
25 acetate, ethanol/ethyl actetate, and the like, preferably
from a mixture of ethyl acetate/methanol or ethanol, by

heating to fully dissolve the solid, and cooling.

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

sulfamate of the compound of formula (I).

14



reacted with a lithiumlower al koxide such as lithium methoxide, lithium
et hoxide, lithium propoxide, lithiumt- butoxide, and the |like; preferably

under anhwﬁbqaﬁ(mgﬁ@dltlons in an organic solvent such ggrRie0swueB2 MIBE,
to net hanol, Aanol and the like, or in a mxture of organic solvents

such as nethanol/ethyl et at met_hanol /i sopr op acet ate, et hanol /et hyl
acetate, et hanoFFE<S Aﬁiﬂ aﬁiﬁ Ehig § tl?g gkﬁnﬂopﬁé GE% is
preci pi tatedy, jgy 't(%r)nalté \ée'lylt%hdrﬁ sd e ﬂﬂaﬂ&t&or%ﬂeacﬁn)pdu%d

reacted with an al kyl "I'i-t hium such as nethy hrun1 éth ['1thi um
n-butyl 1itbfufprendat Hgd)i.ke, preferably n- butyI Irthrun1 under anhydr ous

conditions, in an i ert org vent such as THF, Et NWBE and the
li ke; and 20 thePEF ﬁaﬁi éﬁ#e ﬁaP?Qérﬁmégﬁ 5 fhe conpound
of cformul a gh), bgndr%gc@%}mgﬂ ¢?¢h|unran1de under anhydrous condi ti ons,
|n an inert oPganrc solvent such as THF, Et20, and the like; and the

product is precipitated. 2f @he Oy, hi I't pregduct may be precipitated by
evapor ation of the solvent. not her odlne Séggthe invention is a
referably, the magnesium

magnesi um 30 salt of a cogg&la ONY'for h§‘$%3

salt of the compound of fo whérein, & magnesi um cati on

di spl aces one hydrogen atom of the suffa e of t C hpound of formul a
(1). 16 WO 2004/ 063210 PCT/ US2003/ 0417 gwfrably, t he magnesi um salt of
t he conpound of fornula (1) is a magnesi um sat3 of topiramate, the conpound
of formula (la). Preferably, t he magnestlafn salt of {MPiramate is a s

conmpound of forn%herg¥£ a lf%hlum(%aplonrgisgﬁgces gge hydrogen atom

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

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

15 hydride, lithium hydroxide, lithium lower alkoxide,

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

20 b.) precipitating the product.

More particularly, the compound of formula (1) is
reacted with lithium hydride, under anhydrous conditions,
in an inert organic solvent such as THF, Et,O0, MTBE, and

25 the like, preferably THF; and the product is precipitated.

Alternatively, the compound of formula (I) is reacted
with lithium hydroxide, in an organic solvent such as THF,
Et,0, MTBE, ethyl acetate, isopropyl acetate, methanol,

ethanol, and the like, or in a mixture of organic solvents

15



O-CH3 My +2 H3C O H3C CH3 (V) wherein a magnesiumcation di splaces one
hydrogen atom of the sulfanmate of two nol ecul es of the conpound of fornula
(la). 10 In a further enbodi nent of the present invention is a process for

preparin fum salt of a conpound of formula (I I

t opi rarratg‘g,azgﬁg(gg%‘gund of formula (la), conprising is ?C)T%ség@{o?‘wg"’)lt he
conpound of forrmula (1) with magnesium | ower al koxi de; under anhydrous
condi ti onsguich as met@aMciﬁaﬂhMﬁnacenutéh)mgnhmmgﬂlésbpgopué product. 20

More particularly, the co d_of formula (l) is, ,reacted th magnesi um
over " al KoRPBESERucFEReTHg R AR TR (et hFRGhELRaRT BPN PAg L ate:
TRgnesi U brBULAK! 481N brdfddiIee wiieF caidby dr GRS NEShUELABBOX iy, under
anhydrous conditions, ifi an organic solvent such as ethyl acetate, 25

i sopropy!l &bet gredutiF isEpa@eciviBEtaikt hanol, ethanol, and the like, or in

a_m xture of organic solvents such as_, nmet hanol /et hyl _acet at e, .
nﬁthanol/isoproggFeaﬁﬁﬁﬁﬁi y(gﬁéi;ﬂ/29?nﬁ°@ﬁ%ﬁ%§e?¥eFﬂﬁWB&Fié&&rdﬁyl
acetate, apd.bhedl®i¥R 20044863210 R USR098{841d38n hikescmiekerably in
met hanol ; and precipitating the product. The nmagnesium salt product may be
preci pi t at dthoxhdes dd téwinim sdthasitdeuchi biivre xpnepopideand ithdpmarte,
cycl ohexang, , and .t he %%i referabl ex referab at _a reduced
tenperaturguFﬁxfﬂg'r %@FP&B&ﬁf:E?%{?Eéﬁiﬁ éhé%ﬁ;aa$¥grﬁgfive!y, t he
nmagnesi um gghliPiedust iMurbOrdirad BdBkatt bynueohs ngarhersgdb Ut epEL 0 a
tenperature in 10 the range of about 0 to about -20C. Alternatively still,
10 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 like; and the product
is precipitated.
15 Alternatively still, the compound of formula (I) is
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, MTIBE, and the like; and
20 the product is precipitated.
Alternatively still, the compound of formula (I) is
reacted with lithium amide, under anhydrous conditions, in

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

and the product is precipitated.

25
The lithium salt product may be precipitated by
evaporation of the solvent.
In another embodiment of the invention is a magnesium
30 salt of a compound of formula (I). Preferably, the

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

the sulfamate of the compound of formula (I).
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t he magnesi um salt product may be precipitated by evaporation of the
solvent. As used herein the term"choline" shall nean the 1is choline

cation, nowR) /6&3%' arly (2- hyroxyethyl)trinmethyl ammmwmy%ﬁbg,m. The

tern1"chollne roxi de" shall nean (2-hyrdoxyethyl)trime nmoni um

hydr oxi de (CSHISMQ%E iy an 18HDEN NBAL £ 0brt Bl B isf a chol i ne
salt of a conpound of fornula %%eferabl , the choline salt of the
conpound of foarmullea (1)) MS;aimﬁﬂneS¥er%$htaoﬁhéppmﬁammﬁan1Qh%places one
hydr ogen atom of _the { he conpound of fornula (I). 25

Pr ef er abl y, SPHEMRS e%ﬂﬁﬁniﬁ f%% tonpound of formula (1) is a choline
salt of topi ramtp%efféﬁm@rmm médnéoinnl salt sprf Poplietaaite idea choline
salt of topiramate is a npound of fornmula (VI): 18 WD 2004/063210

PC¥/ US2003/ GornpgrndHod dqrmulao CY)CH H3C O, :N0)) NH H G N-OH 3 | + OCH3 CH3
H3C (VI) wherein a choline cation dlsplaces one hydrogen_atom .of the

sul famate of HRE_coo fornuiCa (1a). | nOa furtOer enpd Hof the
present inventiony s al| proge §\ior\ ar|Q cholj,ne sal t} of conpound
of formula () c’Prajerabl opI a conp of 5 a1 aCH,
conprising c. 3Feac 'ng tfle ¢ ound -fornuua () th g£holine 10
hydr oxi de; in an organic oIv nt ; and d eC|p|tati g Rhe product. More
particularly, the conpoun }qula (I HsC

H3C CH,

V)

wherein a magnesium cation displaces one hydrogen

atom of the sulfamate of two molecules of the compound of
formula (Ia).
10
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
(Ia), comprising
15 a.) reacting the compound of formula (I) with magnesium
lower alkoxide; under anhydrous conditions; in an
organié solvent; and

b.) precipitating the product.

20 More particularly, the compound of formula (I) is
reacted with a magnesium lower alkoxide, such as magnesium
methoxide, magnesium ethoxide, magnesium-t-butoxide, and
the like, preferably magnesium methoxide, under anhydrous
conditions, in an organic solvent such as ethyl acetate,

25 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

17



reacted with choline hydroxide, in an organic solvent such 1s as ethyl
acetate, isopropyl acetate, THF, Et20, MIBE, nethanol, ethanol, and the
like, or in a mxture of organic solvents such as nethanol/ethyl acetate,

met hanol / Bﬁ@%%wacetate, et hanol /et hyl acetate, et hap@ttisReNiQRS
acet at e, the li ke, preferably in a 20 m xture of ethyl acetate/nethanol;

an
and precipitating the roduct. The choline salt product. may .be precipitated
by evapor ati&n g‘r‘-’%‘f‘éf X et . ek %ﬂ%fch%P?nBrSSEPlgr%dﬁ%ﬁ SHS be
crystalliz ctrecrystallized froman organic solvent such as ethyl

acet at e, tﬁ%?lacetate, i sopropyl acetate, nethanol, 19 WD 2004/ 063210
PCT/ US2003/ 041732 et hanol, isopropyl alcohol, and the like, or froma

i xt f i | vent hanol / et hyl t at .
Tt hanol 11 sopr ot TRGHER G ceaLa o oauar oY Bk BrEE Sithash vikthy
agtetate, anpd the -ldNGredt ehiebRbLY Bekafl) apBhihHES Blerfiidid,

acet ate/ nethanol, by heating to fully dissolve the solid, and cooling. The
present i neyalichexame hemnd dtle ebike, npveferabyyt hekiame [ @raferahie

conmpound of_ _fornul 1]), the to coppound of formula,(lll),and the conpound
of formul a®dtvd ,reﬁﬁll’d: PRS2 FF frst Bf ﬁerﬁﬁﬁﬁogﬁda@%’uftor%ﬁ&f (&}rbﬂu?t t he
conpound of_~f@xmul : o] éﬁ{ mn% ( e G( und of
formula (V) zgn t hglé%%%éﬁﬁy%&fﬁ ;Bgl%unuq‘?a e3\%3():'“1{' 1 gjf% gﬁg%gdpﬁg’gp%of t he
present i nyeeidign tatedeielcosl insd athe neolat i8not ot he teapratitthyd ifror nul a
(I'1), nore particularly Form Nal and Form Nat; and anor phous Form Na4. 20
10 the range of about 0 to about -20°C. Alternatively still,

the magnesium salt product may be precipitated by ‘

evaporation of the solvent.

As used herein the term “choline” shall mean the
15 choline cation, more particularly (2-
hyroxyethyl) trimethylammonium (CsH;4NO). The term “choline
hydroxide” shall mean (2—hyrdoxyethy1)trimethylamhénium
hydroxide (Cﬁthoz); ‘

20 In another embodiment of the invention is a choline
salt of a compound of formula (I). Preferably, the
choline salt of the compound of formula (I) is a salt
wherein a choline cation displaces one hydrogen atom of
the sulfamate of the compound of formula (I).

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

Preferably, the choline salt of topiramate is a

compound of formula (VI):

18



Anor phous Form Na4 of the conpound of fornula (11) nay be characterized by
I ts physical appearance (foany solid) and the absence of narrow peaks in

the XRD (no XRD pattern). 25 Anmorphous Form Na4 may be prepared by reacting
the conmpaygdedafosigemula (11) with sodi um hydroxide, in @CT/U20Bre4c73g0l vent,
and precipitating the product by treating the solution with an anti-sol vent
or by evaporating the 30 solvent under reduced pressure. 20 WO 2004/063210
PCT/ US2003/ 041732 m Nal f the conpound of formula (1) may

be characterized by it X-rdy dif Kct%%oﬁspﬁtern, cc@(%isin Igihe peaks: 5
- gPe

Table 1: X-Ray D'fpg ti K5\ Form Nal  Ap 2 d- spaci ng
Rel ative Intensity Angstrom }( % "@. 500 1§H6206 HAD—-EN-8-020 9. 7961 7.2
11.390 7.7625 1.2 12.065 7.32 27 4 12.690 6.9701 8|5 13.530 6.5392 42.3
13.655 6.4796 42.3 14.975 5.9 16.120 5.4939 @QHg 16.900 5.2421 0.9

17.510 5.0608 10.9 18.040 4.91%3056.3 818.420 4.8128 2.9 19.065 4.6514

32.4 20.050 4.4250 8.7 20.745 372783 13.2 AVIL60 4.1953 2.7

wherein a choline cation displaces one hydrogen atom

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

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

10 hydroxide; in an organic solvent; and

d.) precipitating the product.

More particularly, the compound of formula (I) is
reacted with choline hydroxide, in an organic solvent such
15 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 like, preferably in a
20 mixture of ethyl acetgte/methanol; and precipitating the

product.

The choline salt product may be precipitated by
evaporation of the solvent.
25
The choline salt product may be crystallized or
recrystallized from an organic solvent such as ethyl

acetate, methyl acetate, isopropyl acetate, methanol,

19



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. OQiglnddednng30. 065 2. 9699 3.7  30.870 2. 8943 12. Zcribestbfnd 06 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 21 WD 20041063210, PCT/ US2003 041732 §%¥1talllne For m
Nal of the E5RSEMd dFORRMIa 3159 Nhy BRIt bREnEikEhaPEEFHAL & by its

X-ray diffr t HBLQr e 2: X-Ray
Dffracti onﬂggg%s% © %a?t %grdt&nlclzcg;grgiﬁzéﬂg%\ngﬁc (20 9) mggggg‘?.l?éa%g: ative

Intensity GAegsiteomnethand 500 epph aobetate2. 865anc3Z9marzopy 3. 530

?85823 jzgiggéggggé etﬂgﬁgfygékyf4agggt§tg}13né2tge 1Zk%%opre eraﬁf)g

5 from a mixture of ethyl acetate/methanol, by heating to

fully dissolve the solid, and cooling.

The present invention further relates to novel
crystalline forms of the compound of formula (II), the
10 compound of formula (III) and the compound of formula
(VI); and amorphous forms of the compound of formula (II),
the compound of formula (III), the compound of formula
(IV) , the compound of formula (V) and the compound of
formula (VI).

15

In an embodiment of the present invention are novel
crystalline forms of the compound of formula (II), more
particularly Form Nal and Form Na2; and amorphous Form
Na4.

20
Amorphous Form Na4 of the compound of formula (II)

may be characterized by its physical appearance (foamy
solid) and the absence of narrow peaks in the XRD (no XRD
pattern). '
25

Amorphous Form Na4 may be prepared by reacting the
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

30 solvent under reduced pressure.

20



19.065 4.6514 32.4 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. 3.1554 11.3 29.735 3.0021 12.9 30. i3 2
34. 805 2. 5%?5%%{&6?9100 ystal line Form Nal nmay be prepar edi@%@?@?ﬁg‘uto t he
process outlined above, reacting the conmpound of formula (la) wth sodiu
hydri de, sodi um {gmmeheldeine Beoxhulial oaér theocampoxinde off rEermukajatil) :

solvent or mixtuyre thereof: optionally eyaporat.i t he .saol vent, t

precipitate We%eprcmcft%]dg%‘?%lfa#? z#ﬁgagr d}@%ﬁ?&%éql} A #gt?r%l'an |
or gani ¢ sol \t@ﬁ{pﬁlﬁ_maﬁl&}% hydaleget ate, isopropyl acetate, and the like or a
m xture of organic solvents such as 15 nethanol/ethyl acetate, ethanol/ethyl

acetate, nethanol/isopropyl acetate, ethanol/isopropyl acetate, preferably

met_hanol /i sopr O&éb lacatzargi_,gaggté g{.ﬂ_ég! Eggti,gg}ggt, (A)I\Tta_likla}i;qi ,%%Q:Ixﬁf‘ixélhe solid,

and then addi ng HH-egtar—to—otr—gteater t han

about 2 22 WO 200 /Qg L @5@@;290@1@4&&29 equIRl LEive TREEnBLiEYEfably in
an anmount equal to¢ about 3-S5 equi \/@h@@%onnost preferablyg)in an anmopnt
equal to about 3 fequryatentsT—and—cpotra A-terattvety ystattine Form
Nai ] 5\6661« het Ln'ué)'qéng\e’é\hnne £ orm mql;]-)bpf:cdnl Aavat ad
Il may be prepared stbi-¢e —aHbFphousifHorm-Nad—tg—etlevated

humidity conditidns. 2r0ePallihe FoPm N , 2 b (1)
may be characteri 2 -7 8e] pattern, 1.2

12.065 7.3297 22.4

12.6590 6.9701 8.5

13.530 6.5392 42.3

13.655 6.4796 42 .3

14.975 5.9113 12.6

16.120 5.4839 4.8

16.900 5.2421 0.9

17.510 5.0608 10.9

18.040 4.9133 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
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10 conprising the peaks: Table 3: X-Ray Diffracticon—Peaks, Na Salt, Form Na2
Angl e (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 7.6§§6 &é §31é1 980 7.3815 7.4 12.375 7.1468 11.1_13.625 6.4938

71.9 15. 25520 808% 3 3 17,605 5.0337 13.3 17.990 4. 928§ TUSRI304§3350
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 19CZYS§§BQ£ne B290n malzofzzhsssompamnﬁ:pfefonmuh@o(glﬁzl7

9.8 25.040 3.5534 65_3,4682 3 7. 2635_11.4. _28. 060
3.1774 7.4 ‘%Yg%eo 15 ‘irscgar?ﬁt%gézé o%o % ’f@lﬁé’g“gf’é"’k%‘bl‘l’% 2 31.740
2.8169 15. 0 p A% M6 2004h 98310 PEREUS2003/ BAka2 32. 450 2. 7569 7. 4

5 Table 2: X-Ray Diffraction Peaks, Na Salt, Form Nal
Angle (°20) d-spacing Relative Intensity
{Angstrom) (%)
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 32.4
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

Crystalline Form Nal may be prepared according to the

process outlined above, reacting the compound of formula
(Ia) with sodium hydride, sodium hydroxide or sodium lower

10 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

15 methanol/ethyl acetate, ethanol/ethyl acetate,

- methanol/isopropyl acetate, ethanol/isopropyl acetate,
preferably methanol/isopropyl acetate, optionally heating
to fully dissolve the solid, and then adding water,

preferably in the amount egual to or greater than about 2

22



32.980 2.7138 10.1 33.980 2.6362 8.8 Crystalline "Form Nat of the conpound
of fornmula (11) may be further characterized by its X-ray diffraction
pattern, conprising the major peaks: s Table 4: X-Ray Diffraction Peaks, Na

Salt, Fornwhﬁgggﬁgﬁhp (20) d-spacing Relative Intensity géggéh@gghég ) 28
Y

5.080 17.3817 11.545 7.6587 42.6 12.375 7.1468 11.

71.9 15. 25 ®i®R3%irE 3 mdre Gﬁﬁeﬁeﬁﬁﬁf 18n3an1Zmo80t4 9268 ko Gbdd: 460
4,.8024 14.3 "19.040 4. 6574 100. 19.840 4.4714 11.4 21.115 4.2042 29.5

21.240 4.179F51@@mivzilegpss 3. m% ppeperablyg3tnzagoggountg epRlo P 3. 5534

17.4 25.665. 3, 5 6 30.495 2.9290 12.2 31.740
2.8169 15.0 b?éﬁ:g% eégjfl‘fiaslz%bé% § %tgﬁ??li#éél:orm Na2 may be prepared by
recrystal lizing taheerysiibdiyg d?ﬁy@t&lallﬁeoﬂbam Nehy degudbe Irepageed c

sol vent, such as _ethyl acetate, nethﬁl acet at e, |sopropyl acetate, and the
|i Be, pref ebablspbsEghing aneEohows t koth Nadi EPoflevakgfemumhAHaht i ng and

cool i ng. Th%o%d)ﬁ:rl%rlé ne form of the conpound of forrmula (I11),

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

10 comprising the peaks:

Table 3: X-Ray Diffraction Peaks, Na Salt, Form Na2

Angle (°20) do-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 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
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Is specifically FormNal is a tri-hydrate, whereas the crystalline form of

the conmpound of formula (11), 24 WO 2004/063210 PCT/ US2003/ 041732

speci fi cal lwohed4ie is a non-hydrate, as determ ned by Flscher

measur enent s o?dwe?%ﬁt %vvat er, as listed in Table 5. 5 f@ﬁézgﬁ_ﬁounz

KARL- FI SCHER VALUI;%, " s |—g| ||| % Jv't‘li%rc VeasT—9Yéter 7 hl:'Ul —Hydrate Form
t r|

Nal 13.0-14.2% 139 -G Na2 BY-rop—hydrat-e—Fa—anether
enbodi nrent of the nrp r)’ éﬁ\/nnf Lon Z o1 bvel - £r \/ét all |Jﬁg nr ms—of-14 he

conpound of fornula.(L§3\930nnre-rmnt%mﬁﬁ%&lv Fbrm K1_and #hrm K2: _ahd
armor phous Form 10 K3. AnDrphous Form K3 of the conmpound of formul a (ren)
may be characterized by, 4is Sic appe nce (foa d

abgence of narro é% l%%P?pgg Eﬁ?ﬁoggR%E% go H& Q%fyéﬁé%ﬁﬁﬁggs Lgfn1K3
nmay be prepaisd Hé/ Mead N Ochieaceerpesadbyf itey Mulay |@)f ftdde pehassi um
hydr oxi de, in an organic solvent, and precipitating the product by 2r
evapor at i ng R#HEST v FRMPIG 50| thaemedom RE2HE :t he conpound of fornul a
() may be characterized by its X-ray diffraction pattern, conprising
thé peaks: 25 Table 6: X-Ray Diffraction Peaks, K Salt, Form'Kl Angle (20)
d- spaci ng Rel at ingdllentean iRay (Wnﬂﬁféeﬁioﬂ%eékaﬁna?sm&% ) Nd2z 830

15.1472 43.3 77895111893 6 5 9. 940 8 8914 17. 6 725
Angle (°20) q-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
19.8490 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
30.485 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
10 organic solvent, such as ethyl acetate, methyl acetate,
isopropyl acetate, and the like, preferably éthyl acetate,

without addition of water, by heating and cooling.
The crystalline form of the compound of formula (II),

15 specifically Form Nal is a tri-hydrate, whereas the

crystalline form of the compound of formula (II),

24



WD 2004/ 063210 PCT/ US2003/ 041732 10.460 8.4505 3.1 11.695 7.5608 4.1
7.2077 4.6 12.730 6.9483 2.2 13.115 6.7452 2.7 13.560 6.5248 12.4

12.
14.
16.
18:
19.
23.
27.
30.

10

15

25

270
120
135
420
960
475
265
105

6

N@W%QW

4

‘ﬁgé‘g)df‘;%m 14.930 5.9290 31.2 15.245 5.8072 271,%1.9;52%@)%2173%15921 2.2

17.225 5.1439 3.9 17.645 5.0224 7.2 73 17.3

'gﬁ%%Fgca%ﬁyfsgg ﬁ\ 515%4 i¥ % nbh-¥MARS20,2. Qsté%m§§éd4b§823 4.5

490750.6 21.510 4.1279 21.995 470379 4.0

. TR&6L 151 §cheb. Beasreieftd3bof weSolBs B.Wd63r5. 8s 26558 3n3577 6.5

27.975 3.1869 5.2 28.605 3.1181 4.2 29.535 3.0220 3.9
4 30.290 2.9484 14.4 30.760 2. 9044 4.7 31.265 2.8586 3.4

TABLE 5: KARL-FISCHER VALUES, Na Salts

Form % Water Meas. . % Water Theor. Hydrate Form
Nal 13.0-14.2% 13% tri-hydrate
Na2 1.64% 0% non-hydrate

In another embodiment of the present invention are

novel crystalline forms of the compound of formula (III),

more particularly Form K1 and Form K2; and amorphous Form

K3.

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) .

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.

Crystalline Form K1 of the compound of formula (III)

may be characterized by its X-ray diffraction pattern,

comprising the peaks:

Table 6: X-Ray Diffraction Peaks, K Salt, Form Kl

Angle (°20) dkspacing Relative Intensity
(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

25



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 Crystalline FormKl of the conpound of fornula (IlI)
zed by its X-ray diffraction
2004/ 063210 PCT/ US2003/ 041732 Table

be furt her
nmaj or peaks:

(Angstrom (%

13.560 6.5248 12.

17.3 20.890 4.2

2.9661 18.4 30.2
formula (111) nay
conpri sing the p¢g
Angl e (20) d-spacgli ng Re|sagove
4.940 17.8739 8.1

BT

D ffraction Peaks

may

pat t erﬂb}r/ﬁ%@ﬂﬂg t he

K@il dgq FOr M KI /gngﬂg@g,( 20) f-spacing 3Rq ative Infensity
AAE N LS SE P 0 R -
90 SRR 2793 435 3 ?é?@ V5. 54
0 )
be TheltdZterilzed By 1452 X-ray diffractl -c?n pattern| 5
aks:1Jabb@ 8: | X- Ray .BiX4& acti pn Peaks,1¥.%alt, Forim K2
(Angst.2@m3 I ntehsity (9% 14.1430 19.9304 100.0
0.1P23%. 2649 10559290 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
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 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 2.9044 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

Crystalline Form K1 of the compound of formula (III)

may be further characterized by its X—ray.diffraction

pattern,

26

comprising the major peaks:



6.275 14.0739 11.9 7.020 12.5819 18.9 7.835 112749 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 15.2 2.4 15.505 5.7104 18.5 15.770 5.61 495
ggoﬁ%ﬁégﬁué 2359 15.6 17.355 5.1056 29.9 17.9 8Tg%g%g@¢§§zg 27

5. 3698 22.
WO 2004/ 063210 Pgﬁ/ 82qp3/ Gg09 18.7
19. 795 4. 4815 34. §RL5 4 1326

4 o3 ) ALY
13.2 21.975 4.04716 A%g% ‘?? ggo 3 Qigﬁpielﬂg 22 Rgﬁiéhﬁﬁ3fnﬁ8n§1t?3 455
3.7898 11.1 24. Oﬁ 6989 2 24 3045t30m86 [L12.5 25. (8 3.5492 18.7
25.555 3.4829 16. 4.975 17.7483 100.0

5.830 15.1472 43.3

9.940 8.8914 17.6

13.560 f 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

Crystalline Form K2 of the compound of formula (III)
may be characterized by its X-ray diffraction pattern,

5 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

27



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

Crystallin f the conpound of forrmula (111 may _be further
chgracteri§¥§Q@ghgﬁgex-ray di??raction patternf co%pris?ﬁ&Tﬂﬁﬁmﬁﬁ?Eﬁzpeaks:
s Table 9: X-Ray DWffrl_}égg Pe kb’ﬂﬁgzggﬁ,FbL 52 Aqgiﬁ%ﬁzﬁzcgjspaC|ng
Rel ative (Angstragm—th cfiaty*(Gﬁ A—4 19936 ;GG.GéjfngS*Lo.2649 10. 2
6.275 14.0739 11.3—7-D20-32.5819 189 -5 430 013711 164" 11_34517. 7932
23 5 12.715 6.9565 18'9-793 4749 6 oésd®6 4 18 805 6 34ods 21 .8 114. 090
6.2805 15.5 14.875 5.2%08087 9| 15 2322167 12.4 2803 2004/063210
PCT/ US2003/ 041732 | 15.5057807104 18. %.21H.2770 5/ 6150 23.98 3 16. 495|5. 3698
22.2 21.485 4.1326 13.2

21.975 4.0416 9.9

22.320 3.9799 19.1

22.705 3.8132 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 8.6

Crystalline Foxrm 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
(Angstrom) Intensity (%)
4.430 195.9304 100.0
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
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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 3.9$ﬁg§%§2§21 @3- 455 3.7898 11.1 24.040 3.6989 22.Q 24 720 3.5986

12.5 25.070

13.7 25.555 3.4829 16.2 25.995 3. 42R6T52093/04133%70

d Form K2

prief erabl y an

I's dreater than

n '1'1 d 20 _.220. .2 A-A-3
25,860 30011 12. b 2855805 oaba 147 10h 880 28034 b d 31845 2. 7976
14.4 32.955 2. 71h8 91B- 730 235] 2 51916858 vy
may be prepared by réér-#&5al liging $h&688nrphdus Form¥s2 Mre
particularly, crystalle.®@oForm KL nay2B82prepared by t®céystal lijzing 5
anor phous Form K3| from7ams® ganj ¢ sosveoseor mixture 2depeof,
et hyl acet at e/ met fanok 7Mggigur e wher gl 945he perjcent mejhiagol
or equal to abouf 5%y gy JEeati g ang $geLTng: 19.3
19.150 4.6309 18.7
19.795 4,4815 34.9
20.200 4.3925 50.1
20.780 4,2712 18.3
21.485 4.1326 13.2
21.975 4.0416 9.9
22.320 3.9799 18.1
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 K1 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
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Alternatively, crystalline FormKl may be prepared by 10 recrystallizing
anor phous Form K3, crystalline FormK2 or a mxture thereof, froman

or gani ¢ sol § as ethyl acetate, isopropyl acetate
o hangl S G HaR G B S 063950 PO/ Usoh0s ba1gs. | 1 RS Bloszsy

m xture thenggle %&C%lfémeé hanel (1-EOBhERYLS , A6RlH s thp] Addpraset at e,

and the liké preferably fromethanol, by heating and cooling. ystalline
Form K2 may svetmrteparethayol/eebyy saaek azeng aido tiieo dsi eor rpreferyajpd vn

or gani ¢ sol vent r. . mxture thereof referabl.y an ethyl acetate/nethano
m xture whe §Q$t§ﬁbiﬁ9ieﬁ?yn€?ﬂ§ﬁ8? B? |88§Hﬁﬁ§h about 5% by heating and
cooling. AlternaldMaital XinstBbihng2 Faah K peypbesd egared by 10

recrystallizing amorphous Form K3 from an organic solvent or mxture
t hér eof , pr efesmtsibalahi sing| ancrpheusnErnan8l Lrom @re agari® IMEVERE cent

met hanol is greater th abo 5% b atin he .m xtyre t aporat e
excess ne{hé%bWFﬁaﬂfﬁéiéﬁﬁ%ﬁkbypﬁ%fFﬁégggsén? E&%%i%&éﬁéﬁﬁé@%ﬁﬁ&&’ ois
greater thamighoitle FHeddn CORLI porcbhYShathbne1FagMikkanthdorapdw of the

conpound of formula (IIl) are non-hydrates, as determi ned by Karl- Fischer
measur ement $%f bieihgat ngeaed, caglingted in Table 20 10. TABLE 10:

KARL- FI SCHER VAL , TS Form % Vi et e % Mat er  Thear dr at.e Form
KL 0. 16% 0% non- #ﬁreé{g‘ea%%ﬁoggfgﬁ%%%ﬁ-lﬁﬁdrﬁéir@ KRy, R Yrenidd iy 0
the present redesMdalrl i 5isy araé_r}]an@ﬁ@hpaimf RBMEebnt ke earpou b1yanpul a
(I'V), nore particularly FormLil. Annrghous FormLit of the conpound of

fornul a (I VPT Wy HAeKeet i ZRECEGTRPLYpARs BEAY lagsedaiv/angtangl 30
mixture wherein the percent methanol is greater than about

5%, by heating the mixture to evaporate excess methanol,

as measured by an increase in boiling temperature to

15 greater than about 70°C and cooling.

Crystalline Form K1 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

20 10.
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
25 ' amorphous form of the compound of formula (IV), wmore

particularly Form Lil.

Amorphous Form Lil of the compound of formula (IV)

may be characterized by its physical appearance (foamy
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WO 2004/ 063210 PCT/ US2003/ 041732 solid) and the-absence of narrow peaks in
the XRD (no XRD pattern). Anorphous FormLit may be prepared by reacting
the s conmpound of forrmula (la) with |ithiumhydroxide in an organic

sol vent or n.alkyl lithiumin an inert organic solvent under
anhydr ous %E‘F’f@@ﬁgo and precipitating the product by eV&p&ISAPEH TSR

2ot phous | GFNED. TR ‘CtRURater Por FOrpeae g B oS B v

Anor phous Feyapddzh)of the conmpound of fornula (V) may 1s be characterized
by its physical properties (foany solid) and by the absence of narrow peaks
in the XRD (no XRD pattern). Anorphous Form Myi nmay be prepared by reacting

the 20 conpound ;ﬁ[ )+ Wt g i 10 %EEQ +hd N an
or gani ¢ sol vent, A?r? prcgﬁc% gﬁl’élLafﬁi %%\itﬂ%ﬁpggdgggb\%%’h nrgejn I - sr%evter}# or by
evapor at i ng ddposrl wehtfommiela (educedthr essHiam aydroxisie anotder

enbodi nent of the present invention is a crystalline formof the conpound
of formul a EAFPRLIFECLRRE |4l WiEh #Br mill. 1EERIUE I TFokRBXHL of t he

conmpound of I I A8Y.-b eLl it.s X yay diffraction
pattern, cc()jf %Cﬁgs(% \)ee%%g&s: ’é1§@§5§§§o§§§§gtg@#wsf§b§1041732 Angl e
(20) d- spaciprgdigliatating ntlesnspryddngbyr ethpo¥htidn0aE 2bIhadk 1. 41 3. 495
25.2817 0.87 4.600 19.2102 0.83 5.120 17.2604 2.36 6.518 13.5604 0. 46

10 In yet another embodiment of the present invention is

an amorphous form of the compound of formula (V), more

particularly Form Mgl.

Amorphous Form MGl of the compound of formula (V) may
15 be characterized by its physical properties (foamy solid)
and by the absence of narrow peaks in the XRD (no XRD

pattern) .

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

reduced pressure.

25 In yet another embodiment of the present invention is
a crystalline form of the compound of formula (VI), more

particularly Form CH1.

Crystalline Form CH1 of the compound of formula (VI)
30 may be characterized by its X-ray diffraction pattern,

comprising the peaks:
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9.260 9.5511 2.02

24. 733 3.
0.99 28.

diffraction

3T hondcihy

X-Ray Diffraction Peaks,
conmpound of formula (V)
pattern,

10. 241 8.6376 91.44 13.079 6.7694 5.45 14.019 6.3175
2.29 15.372 5.7643 18.62 16.098 5.058 5.18 17.061 5.1973 4.38 17.360
5.1084 5.79 18.540 4.7859 7.05 20.531 4.3260 100.00 22.904 3.8829 3.19

For m CHI

conpr|3|ng t he maj or peaks:

25.723 3.4634 6.70 26.318 3.3864 2.
1.07 31.054 2.8800 2.44 32.412 2.
Choline Salt,

BeyyShghing, 07 |
Crystalline Form CHL of the-

may be further characterized by its X-ray
Angl e (20) d-spacing

Rel ative I ntensi I T 3 694 5. 45
15.372 5.7643 18 G%né? 93]5%‘% ) [)58?:1&:3*A ﬁ?ﬁ@ ﬁg]]:gg%%;é Igﬁ% 5 0 4. 7859
7.05 20.531 4.3p60-100-60 o acingh) Tabl-e —Raey—Bi-Hf r act i on
Peaks, Choline ShlLt _¥o?33 CHL B2 \I\A')m z‘hmo 0 D{‘T]IIQ;O $l 041732

3.495 25.2817 0.87

4.600 19.2102 0.83

5.120 17.2604 2.36

6.518 13.5604 0.46

9.260 9.5511 2.02

10.241 8.6376 91.44

13.079 6.7694 5.45

14.019 6.3175 2.29

15.372 5.7643 18.62

16.098 5.058 5.18

17.061 5.1973 4.38

17.360 5.1084 5.79

18.540 4.,7859 7.05

20.531 4.3260 100.00.

22.904 3.8829 3.19

24 .733 3.5997 1.67

25.723 3.4634 6.70

26.318 3.3864 2.02

27.919 3.1957 0.99

28.959 3.0833 .1.07

31.054 2.8800 2.44

32.412 2.7623 0.95

Table 11l: X-Ray Diffraction Peaks, Chollne Salt, Form CH1

Crystalline Form CH1 of the compound of formula (VI)

may be further characterized by its X-ray diffraction

pattern, comprising the major peaks:

Angle (°20) q-spacing Relative Intensity

(Angstrom) (%)

10.241 8.6376 91.44

13.079 6.7694 5.45

15.372 5.7643 18.62

16.098 5.058 5.18

17.360 5.1084 5.79

18.540 4,7859 7.05

20.531 4,3260 100.00

25.723 3.4634 6.70

Table 12: X-Ray Diffraction Peaks,

Choline Salt,

Form CH1l
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Crystalline Form CHL of the conpound of forrmula (VI) may be further
characterized by its X-ray diffraction pattern, conprising the major peaks:
s Angl e (2Q)o RosRaeiong Rel ative Intensity (Angstrom (% 376
91.44 15.372 5.7643 18.62 20.531 4.3260 100.00 Table 1%9%%@0373@
Diffraction Peaks, Choline Salt, Form CH Crystalline Form CHL nmay be

prepared by crystallizing the praoduct frgoman organjc solvent_or mxture
thereof, 1.0 prefeyabpr}lancefRym St é’tfe/t%ﬁ [CHROUR 1k e RRERERN (%2

boi i ng poi t i xt.u i cdld e el £} er cent

met hanol i nrg%}ﬁgé?n' X E?léé%néﬁgggct% %glnitzaebégagﬁg%%% ’ﬁyr#;a‘éﬁg"”%%g%gm ing. 15

I n yet anotgettenhpdeompiriefinghéher emgnir ipasdeddi on is  an anor phous form of
t he conpound of fornula (VI), nore particularly Form CH2. Anorphous Form
CH2 of the conmpound of fornmula (VI) 20 nmay be characterized by its physical
properties (foamy solid). Anorphous Form CH2 may be prepared by reacting
the conmpound of formula (la) with choline hydroxide, in an 25 organic

sol vent, and precj fngie n{2e |pr oduepaging aporRelaiviee Inglensdtyunder
reduced pressure.| 33 WD 2004/ (632(MndgHt®i®P 003/ 041732 @) used hergin,. the
term"subject" shall geferito gn anigmé3i7erefetably a manned, nore
preferably a human,” Wpg_ 3p5 theg obj egi7@iztreatment, ObSErgatl on of
experinment. s As ed28§g§1n, tihe Iﬁipgzégfra ,UIiLgffxong%ctive anount

nmeans t hat al[!B [ o tLVve SOt nar ;e —rat icits
t he bi ol ogi ¢&3 L%’ befeRay DiELzaction Peaks =) Mn&n

t hat

Crystalline Form CH1 may be prepared by crystallizing
the product from an organic solvent or mixture thereof,
10 - preferably an ethyl acetate/methanoi mixture wherein the
boiling point of the mixture is about 74-76°C (i.e. wherein
the percent methanol in the mixture in less than about

5%), by heating and cooling.

15 In yet another embodiment of the present invention is
an amorphous form of the compound of formula (VI), more

particularly Form CH2.

’ Amorphous Form CH2 of the compound of formula (VI)
20 may be characterized by its physical properties (foamy

solid) .

Amorphous Form CH2 may be prepared by reacting the
compound of formula (Ia) with choline hydroxide, in an
25 organic solvent, and precipitating the product by

evaporating the solvent under reduced pressure.
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i s being sought by a researcher, veterinarian, medical 10 doctor or other
clinician, which includes alleviation of the synptons of the disease or

di sorder w0 m@4pesent ed. The salts of the instant inventipdrkB¥oD6i1732
adm nistered to a subject in need thereof at any dosage |level such that is

the amount is ther apedt hedldin,efthectiere bt "desadds defdre tadmmi st er ed
may be readily determ ned by those skilled in the art, and will vary with
the particehimadal prefszablyha modEads H9FenPIELerpdly théE@rendt® of t he

Pactors asdBolhleHoeEh Bhe ChePEr ey Db st At hor ko THER A I nel udi ng.

patient age, weight, diet and tinme of admnistration, will result in the
need to adjust dosages. 25 The present invention further provides a nethod

of treating epPPepsed Rexedh) dde terHecdher@psat inaldly SIdRsEss

adm ni st er bpguapy, Oheblg %‘ES FouilE! LEeARTVEl RorkBuhd I apeut! cally

effective anount. 'Preferab or treating epilep e salts are

admi ni st er pairmagedasage A0enhtnghatl edhedtsl@hieo oA cag/cdd lor, nore
preferably in the _range of abhout 16 to 325 ng/once .or twice daily., 34 WO
2004/ 06321 BAEFLEB208SFDREFS2 1NTRe t4HFLE SYSLRE. | AREARL 9% &VMASh ThAY be

adm ni st er any Lhabl u ; r.ent e skilled in
the art. Nggegééﬁgigéﬁg%ﬁy,gfﬁgggggﬁgéﬁg 'tkgtggﬁ%%gﬁﬁﬁgan%gﬁ%@a (1) may be
admi ni st er ddcbprany Sthereniéndkiaet hatiichclindlodesbafl leotiatiion ed to, via

(1V), sbbchbanSHIREDUE) BF FaRSHLRRRRE BicaAPOrdRgebr i RLbHeRgeR- ocul ar.
rectal and vaginal routes of admnistration. The salts of the conmpound of
formula (1) 10 may al so be admnistered directly to the nervous system via
intracerebral, Therawdusr ofutae, instianicénsendiem mayuls admimdistesed |
intraCiSteggag’subject in need thereof at any dosage level such that
15 the amount is therapeutically effective. Optimal dosages
to be administered may be readily determined by those
skilled in the art, and will vary with the particular salt
used, the mode of administration, the strength of the
preparation, and the advancement of the disease condition.
20 In addition, factors associated with the particular
patient being treated, including patient age, weight, diet
and time of administration, will result in the need to

adjust dosages.

25 The present invention furtﬁer 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
treating epilepsy, the salts are administered in a dosage

30 range of about 10 to 650 mg/daily, more preferably in the

range of about 16 to 325 mg/once or twice daily.
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I ntraspinal and / or peri-spinal routes of admimistration, wth or wthout
punp devices. It will be readily apparent 15 to those skilled in the art
that any dose or frequency of administration that provides the desired

t her apeuti is suitable for use in the instant i | prepare
w0 H{‘g‘?h@ W&;ﬂ{,}ézgﬁséo%?sz

t he pharnaceu onpositions of the 20 present inventi nor e of

the salts describrd chersi Brakdel NidgPaid) MAtivdEsh Wk Bephar maceut i cal
carrier according to conventional techniques, which carrier my take a w de

vari ety of #dmisidepradi by enyt smitiable detdradharas i vpulldsbeedbPpgrent
adm nistratjion, e. 5.oral .. by supposjtory or._ parenteral..lLn aring
the conposi?iPRE ?ﬁi%igﬁ &ngagyF%%W1 3# % %ﬁﬁi%&ﬁ%nyphgpﬁagggﬁgba
nedi a may ber ephé o¥6fpothlS off ForiQW d I)omdly e padni h®BseredC byaanyf or

exanpl e, suspensions, elixers and solutions, suitable carriers and
addi ti ves 3Waremtedelwaethodglinedgling | dutalnahol bmitedvbpi nyiagemed.,

reservative,,coloring.agents_and t li.ke: f.or._solid oral reparations
guch as, f o™ Q%H%F%:gb8%68P§F1556§%ﬁe§H§§d %%ﬁﬁ%ﬁ%?cgé?Faéﬁg?garriers and
addi tives ingtugeesbasches), 2apdALRMRAROE3REY) PGIFAS2803B4178accaugars,

di luents, granul ating agents, lubricants, binders, disintegrating agents
and the |ikeasBbcatglldngundi r oeadar ofresdfilniangd arasinal asbatssaed capsul es

represent t ) vant ageQus _Qral e ' N ' c solid
s phar rraceu{lc?%gﬁl%%ﬁggérgg‘arg gb\?%&%ssl %%erp eoylgegd}.‘ch‘?ﬁg]d%si ;\é%bgﬁgbﬁgﬁs may
bgosugar cosdpdaDsoebéerifiagatesedy diverntdar dd aghwi Geesousuppesehori es may

be prepared, 1n which cocoa butter could be used as a carrier. For
par ent er al sVia henksaeeeebipll, dagaMenésHsulad sterile 3.0 water, though

other | nor el SerLBLOXAIRIBULIEY, AWHIOSTRCAUCH Ao 2LALRE, BRI LD 1Ty oF

for preservation, may be i-ncluded.” I'njéctable suspensions nay also be

prepared i ninttashinaseandppr opr petrd -lspduiad awuties Sof sadnendsbgagagent s
with or without pump devices. It will be readily apparent

15 to those skilled in the art that any dose or frequency of
administration that provides the desired therapeutic

effect is suitable for use in the instant invention.

To prepare the pharmaceutical compositions of the

20 preéent invention, one or more of the salts described
herein are intimately admixed with a pharmaceutical
carrier according to conventional techniques, which
carrier may take a wide variety of forms depending on the
form of preparation desired for administration, e.g.,

25 oral, by suppository or parenteral. In preparing the
compositions in oral dosage form, any of the wusual
pharmaceutical media may be employed. Thus, for liquid
oral preparations, such as, for example, suspensions,
elixers and solutions, suitable carriers and additives

30 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,
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and the |like may be enployed. is The pharnmaceutical conpositions herein wll
contain, per dosage unit, e.g., tablet, capsule, powder, injection,
t easpoonful, suppository and the like, fromabout 10 to about 500 ng of

active ingrgdi . The foll ow ng exanpl es describe the_i ' '
greater deﬂggﬁﬁghﬁxéﬁe Intended to illustrate the invent?gﬂﬁﬁﬁﬁpﬁag#gto
limt it. 25 LE SSj| |t s- JTopi 8584 6dayk ,was
di ssol ved in° 2.§}%€3E§Th52?6’1§3ta&&r? Uit [N ATBARL 6O AdEE WD
sol ution wadisbrbtegddedngMopenassiamd mieoxXiide i n HeEayleSofil rthedrdeapai se.

The solution was _stirred for 30 mn. A recipitate was formed. The
precipitate Q\Esa’flﬁ“?‘{‘é?'éﬁa&ﬁﬁn'plté?gqun %’qelfc{)ﬁﬁﬂ EePTeEENt: 5OG BOFY he
pot assi um S@é&aﬁéageagtsK_argqsdes% d $ni36 A 004 Of32dN B%leugaqaa/ 041732

EXAMPLE 2 Pot assi unt Sa orm K2 “Topl r amat e (1.0007 g, 2. mol ) was
di ssol ved i nphardaeehylicelheartierns arelmbwigiugipremakoygadl.l edfin an ice

wat er bath under N2. .1 otassiumtert-butoxide.in TFE% é2.95 nb, 2.95
mol ) was t HiSSHAR rdFagbﬁgé P3Y; e UK i RSB PRESEACUE2EER P¥Y f or
30 mn and Qi ormgﬁp | Pi | ged 140 under
N2, washed 3f%ﬁﬁ§§5?tF%%§F ig%ﬁyl et E&ﬁgﬁgﬁﬁ#?éﬁﬁ}?ﬁ¥gégg hgglévé# at

anmbi ent t enpehathreocoaybetietrheouiat dssiusadas promecierns Fom K2, as a

white solid. EXAMPLE 3 15, Potassi,um Sal.t. - Forq!KS To iranatg QO 7512. g)
was di ssol veRPTant S adse Eg carrier will usually comprise sterile

10 water, though other ingredients, for example, for purposes
such as aiding solubility or for preservation, may be .
included. Injectable suspensions may also be prepared in
which case, appropriate liquid carriers, suspending agents
and the like may be employed.

15 |

The pharmaceutical compositions herein will contain,
per dosage unit, e.g., tablet, capsule, powder, injection,
teaspoonful, suppository and the like, from about 10 to
about 500 mg of active ingredient.

20 .

The following examples describe the invention in
greater detail and are intended to illustrate the

invention, but not to limit it.

25 EXAMPLE 1

Potassium Salt —- Form K2

Topiramate (853.6 mg) was dissolved in THF (2.5 mL).
The solution was chilled in an ice bath. To the solution
was then added 1M potassium butoxide in THF (2.5 mL)
30 dropwise. The solution was stirred for 30 min. A
precipitate was formed. The precipitate was filteréd and
placed in a vacuum oven at 34°C, to yield the potassium

salt ag Form K2, as a solid.
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m.). Potassi um hydroxi de (0.1440 g) was added &and the sotution was stirred
at 360 rpm A Dean Stark trap was attached and the hot plate tenperature
increased until the 20 toluene was a rapid ref lux (at about 185C). The
solution wee 26mjos20 Nned at ref lux for 24 hours. The soly | owed
to cool slowy, then filtered. The remaining solvent was rElgrirg’\zlmﬁ)%‘E)ly7§i
roto-evaporation in a water bath set at 30C. Solids remaining in the flask
were dissolved 25 in ethyl acetate (2 nLE. To the solution was then added
hexanes (15 nlL), resulting in the for Eof a precipitate. The
precipitate was coll ected by I 0 shed wi.th di et hyl
ether (30 nL), to yield the PRI , as a solid. The
solid was 30 st s mstd&205. 08079, 200965060210 RGE WRHOII 044 782 EXAWVPLE
4 Sodium Salt - Form Nal s Sodium hydride (71.1 ng) (60% di sper sion in

i feral o @l%&éflrﬁ{sférs {7%eBD) t hTHENERALLARE M S Fluhbked NBN {37 30
mn. A sol utj freTueN 0Q. o) JHE

dropwi se. An %ﬁl on?ﬁésol ur,‘[?cli%ﬁ lg t%‘& iﬁ%tggg‘(‘{foge |E|) h@%dﬁa‘g W;L

t hen added. (Bhesl@nIsolaudDmmel) swapr etei added deopaticye bod hthmder N2
overnight. To _the sol ut| on s added hexane %4 m.) and the solution was
again stirr &PIFEAR ghtTh W hgRi Wa?hétlfr Fﬁatfpc}”n 3% win| RRyA

preci pital e g, a sraldid op, é"’afr;orrﬁéaced'rh@ Bl pOSal Qi Hlired Nt O @

freezer is oOverni ution was re romthe reezer and t hen
Stior red at amniea:nu\rz,emml'aedlrmthr ad&d)unoﬁaﬂlodliethy'ﬂheaukeaulamdlgiszaﬂ:l pitate
was col l ected by vacuum filtratio and air dried to |eIdtc£1e sodi um sal t

as Form NaliR & VAGW £VeR dMPPEeSt emperature to yiel
potassium salt product as Form K2, as a white solid.

EXAMPLE 3

15 ‘ Potassium Salt -~ Form K3

Topiramate (0.7512 g) was dissolved in toluene (15
mL) . Potassium hydroxide (0.1440 g) was added and the
solution was stirred at 360 rpm. A Dean Stark trap was
attached and the hot plate temperature increased until the
20 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
golvent was removed by roto-evaporation in a water bath
get at 30°C. Solids remaining in the flask were dissolved
25 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

30 stored over P;0s.
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Sodi um Salt - Form Na3 Sodi um hydride (0.1076 ¢g) (60% di spersion in m neral
oil) was rinsed with hexanes (30 nL) under N2. The upper 25 l|ayer of the
solution was renoved with a dry pipette. The renmi ni ng hexanes were

evapor at ed Ry fogsdsspaprorati on under N2 for about 1 hour. was
then added to t?zﬁe sodi um hydride slurry and the resul ti ngPs ur%oiia/%in

cooled in an ice water bath. A solution of topiramate 30 (853.8 ng) in THE
(2.5 nL) was added dropwi se to the cold sodium hydride slurry. Hexanes (25
m.) were then added to the mxture, resulting in the formati on of a

precipitate. The precipitate was vacwned, washed with 38 WO
2004/ 063210 PCT1US2003/041732 additi es and then placed in a

vacuum oven at 34C for about lgbdiumhgaresul Foith 31 d was m xed with
direthyl ether (40 nlL) and soniTated. The solution was vacuumfiltered and
5 tBe precipitateSediss hydride ulth overglat (8T, digpgirsion tme M&GLHH sal t

F Na3, lid. E 6 _ Sodi,um Salt_- Nad ' i d
(507 mg) e O oSy THAREE i (riess D RESEIRS SR PRescn roita Mo ttpy O
under a N2 sBbeaih. Aas@dAtitdbrdfoft iy rEfd 3(500) mg) dhesol¥ed invas then

added to the sodi um hydride and stirred at roomtenperature. The solution
was cool ed | BHE dBy wee iassiebrorwicshol Aataddatiionad solewden @fvar m

to roomtenperature, T ol _ut\i an filtere r h a .2 | on
filter. TheHESPbFF‘S‘ﬁ‘tﬁag‘itoﬁ’eﬁ“légl I V'%ﬁ?toedst dq”%%dgﬁgﬁza@fiée L GOS i ght
to1gl oWy evapdnatient hasseitiatted ikD dhe deesidter iBaEhaddadrheganes (15 ni).
The resulting 20 m xture was soni cated and the vessel sides scratched to

i nduce preci BVeaERighAtof Foodd@ Soltion vaf )ad@ed dpesaneardd mhe snghry
stirred at aEHéegglthgﬁr%k&!%géyﬂjAéﬁrred overnight, resulting in the

formation of a cloudy precipitate. The solution was
placed in a refrigerator and then into a freezer

15 overnight. The solution was removed from the freezer and
then stirred at ambient temperature for about 3 hours.
The resulting precipitate was collected by vacuum
filtration and air dried to yield the sodium salt as Form
Nal, as a solid.

20
EXAMPLE 5

Sodium Salt - Form Na3

Sodium hydride (0.1076 g) (60% dispersion in mineral

o0il) was rinsed with hexanes (30 mL) under N;. The upper

25 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
the sodium hydride slurry and the resulting slurry was
cooled in an ice water bath. A solution of topiramate

30 (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.

The precipitate was vacuum filtered, washed with

38



stand under N2 for 2 days. The resulting precipitate was collected by
vacuum filtration, rinsed 3 tinmes wth 25 hexanes (5 nL) and placed for 6
hours in a vacuum oven at anbient tenperature, to yield the sodiumsalt as

Form Na4, e 2004ma32016. The solid was lightly ground with agah&20s@aiak and
pestle prior to testing. 39 WD 20041063210 PCT/ US2003/ 041732 EXAMPLE 7

Prepar ati on gfg$edbual Sakkahesmadal thetopIaoad eif 3a 4vgcubfh wveh) am$4°C
dissolved in THE (40 nlL) at roomtenperature, then treated with 50% aq NaCH
(0.8g, 10 nmiP¥. agputhd Bi&d of addition, a clear solution was formed. The

THE s evapor at eqyundet, f SUCEd SR Y nBlh BECR] hyoLRSAIUEHRIAGEg under

vacuumto renove any to remainmng solvent or water. T uct forned as a

white foammah apdr pbatisased.d. TXRD-sslaltyisirs wamfvaowedmt fadtered mraduct
was anmor phous. EXAMPLE 8 15 Preparation of Sodium Salt Form'Nal Topiramate
(3.89g, 10 nbbk)precipitase diiedasin ta emayuni veR oat uBtaC hoko deieddwt %

3.24g, 10 nmp and, the m xture was stjrred at rppomtenp. The ethanol was
evapor at ed, Fiﬂé P8 ilﬁﬁleséit&séls\/g:(?ri’?l Ifa-gb'ut%ﬁ Wﬂ%g}et her 20 (100 m.) and
treated with H20 (- 0.4g), resulting in the formation of a crystalline

solid. The solid was collected by filtration and air-dried (3.99 in two
crops). The solid was suspended in eE¥AMBIdetéate (30 nl) and heated, just

enough to dissolve the solid w <pgut I Of' ng an 2 ter. The solution was
filtered quickly through a sml%&g—%ﬁw wed to stand at room
tegperature. The gpHOUAMChyelri el (5022 GhPUtway &F i it 4 201 kB wik@é sol i d was
collected by filtration, washed with a snmall amount of ethyl acetate and

air-dried. 3pevhere (WPumby RRA therpmllowed to dry under a N; stream.
A solution of topiramate (3.5 g) in THF (10 mL) was then

added to the sodium hydride and stirred at room
temperature. The solution was cooled in a dry

15 ice/isopropyl alcohol bath and then allowed to warm to
room temperature. The solution was filtered through an
0.2m nylon filter. The solution was then allowed to stand
under N, stream overnight, to slowly evaporate the solvent.
To the residue were added hexanes (15 mL). The resulting

20 mixture was sonicated and the vessel sides scratched to
induce precipitation of product. THF (1.5 mL) was added
and the slurry stirred at ambient temperature, and let
stand under N, for 2 days. The resulting precipitate was
collected by vacuum filtration, rinsed 3 times with

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

mortal and pestle prior to testing.
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40 WD 2004/ 063210 PCT/ US2003/ 041732 EXAMPLE 9 Preparation of Sodi um Sal t
Form Nal s Sodi um hydride (95% 0.51g, 20 nmol) was suspended in THE (100
) at roogd sEP6EHUre. Topiramate (6.78g, 20 nmol) wasp@fgsshopedibdon- wi se
to the suspension. At the end of addition, a nearly clear solution was
formed; The solution was filtered quickly through a small cotton plug 10
and the THE was evapor at ed under reduced pressure. The residue was

di ssolved in ethyl acetate (50 nL) and water (lg). The solution was all owed
to stand at room tenperature where the Erodu&t started to crystallize out,
then cooled in an ice-bath. The soli ected by 15 filtration, washed

wth a small anount of, q;%a@&@iaﬁeofaggdm- ééhEdFo\éﬂI §fad Wt % by KF):
13.5% EXAMPLE 10 20 P ' ' d Na2
Topi ramat e (13. 5&apirinawe| 3 wasgdi 38ohmed) i waBHE 1 g&tA0red ) imt THBHO(4 0

tenperature then treated with 50% aq OH (3.2g,, 40 pﬁl# At the end of
addition, a®/edt FAW if(ﬁfnp%%t‘fl’é?neglﬁe’?hgg?ﬂﬁgﬂaylé:go %t r reduced
25 pressure @gngd he g exiSue, Wagr di aob¥adoFNa8RAYE RLetAtE e d A Xb TH) 1 oYt er
(about 2 Q) %s 9ta’dged%tﬁll(l) the so ut;ﬁon vvi? gtelarrilr?gl.c' 'I%ecelperoduct st%cr)ted to
crystallize wvagt foammd af tEie THE wast evepoaatatl oweert ceatured giresoare
terrperature%‘fg %’l%amq\%t hen, cooled in_an i.ce-bath to 30 about 5C. The
product, as %R th 2l Wast TRt FeEt B aggd HPALK aVRGHUMWEShSETRYH Fhy

aggl ate and Afdiiieflso ey 61 i bUrkF) mni3p38MEL WO2004/ 0632 i e

PCTI US2003/ 041732 ecrystallization to Prepare Form Na2: A sanple of the
product (3 doam,2 ameinonplzows xedlid. XRD-analysis confirmed that the

product was amoxrphous.

EXAMPLE 8

15 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
the mixture was stirred at room temp. The ethanol was

, evaporated, the residue dissolved in t-butyl methyl ether

20 (100 mL) and treated with H;O (~ 0.4g), resulting in the
formation of a crystalline solid. The solid was collected
by filtration and air-dried (3.9g in two crops). The
solid was suspended in ethyl acetate (30 mbL) and heated,
just enough to dissolve the solid without léosing any

25 water. The solution was filtered quickly through a small ‘'
cotton plug and allowed to stand at room temperature. The
product crystallized out over about 20 min. The solid was
collected by filtration, washed with a small amount of
ethyl acetate and air-dried.

30 Water (wt% by KF): 14.2%.
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with ethyl acetate (50 nL) and heated on a steambath~until the solid
di ssol ved. The hazy solution was hot 5 filtered and then allowed to stand at
roomtenperature. The product crystallized out as a white solid; the

m xt ure fur r . cooled in an ice bath. The solid was | y
fiItratioﬁQ§93&¥%:§éﬁ with cold ethyl acetate (10 ni) thgﬁ%ngﬁﬁbﬁgapto
yield the product as Form Na2. 10 Water 1.64 wt % by KF anal ysis EXAVPLE 11
Preparation of Potassium Salt Form K1 Potassi um hydroxi de (85% 0.66g, 10
mmol) was stirred 15 in ethanol (50 nL) at roomtenperature together with

topiramate (3.39g, 10 mmol). Al solids dissolved in a few mnutes. The
sol vent was evaporated under reduced ERRMEEEr 8 The residue was dissolved in

ethyl acetate (50 nlL) d water.(0Q. 4q) I d S . The solution
20 was then cooled in a3ei%%E%%£#éEaéghﬁgggggiéggg?ﬁgﬁalhﬁggd out. The

sold d was col | eCtEQQiiQMnfhﬁr&f@&éo'@%%sbegl?i,tboamnﬁﬂﬁﬂ |w DS p dhAEd hyh
acetate and air-dried. Water (M % by KF): 1.7% 25 EXAMPLE 12 Preparation of

Pot assi um SalHF FGrQA KIL) Pat asePuntRygesrityae(-85%or0 tamgt e, (€078@pl 30was

di ssolved in H2Q (2 nl).at .roomtenpetature. iramate . (6.7 , 120 nmol )
in ethyl acgpgﬁg @ﬁfrﬁﬂgﬁﬁspaghéagFgagg Fﬁetﬁ%ﬁﬁﬁﬁPﬁqﬁgéﬁXtﬁﬁg %%?rred at
roomtenper and &f additienp &l gaariol vlear. sbleitSdry ands WesSrtv@por atkd

under reduced pressure, the residue was re-dissolved in ethyl acetate (150
n) and al | cddtientvwasl. firheesefugisakwals througiy Goamweish 1@otton plug

oukS The soltht vaie O offd ERabBrAPely itk reBulidd Bhadef Yo 700
air-dried. WMiddyawadydiEsolPed240 ethyl acetate (50 mL) and water
(1g) . The solution was allowed to stand at room
temperature where the product started to crystallize out,
then cooled in an ice-bath. The solid was collected by
15 filtration, washed with a small amount of ' ethyl acetate
and air-dried.

Water (wt% by KF): 13.5%.

EXAMPLE 10

20 Preparation of Sodium Salt Form Nal and Na2

Topiramate (13.56 g, 40 mmol) was dissolved in THF
(120 mL) at room temperature then treated with 50% ag NaOH
(3.2g, 40 mmol). At the end of addition, a clear solution

was formed. The THF was evaporated under reduced
25 pressure and the residue was dissolved in ethyl acetate
(150 mL) . Water (about 2 g) was added to the solution

with stirring. The'product gstarted to crystallize out
gsoon after. The mixture was allowed to stand at room
temperature for 15 min, then cooled in an ice-bath to
30 about 5°C. The product, as Form Nal, was collected.by
| filtration, washed with ethyl acetate and air-dried.

Water (wt% by KF): 13.58%
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5 Recrystallization: A sanple of the product (2g, 5.3 mmvl) was suspended
in ethyl acetate (50 nL) and nethanol (5 nL) and the m xture heated on a

st eam bat h iy Jobs/sd3gioS0! 1 d di ssol ved. 10 Heating was conti fﬁ to evaporate
sone of the net anof:1 and the resulting solution was all ov&g(gle %wg?’%ﬁ’l 2at

room tenper e - t.cr U a white solid, which was
col | ect ed bﬁ‘?#’?’(sr% ?g‘h%ﬁgggl £84 ¥§£§5&%tﬁgrﬂh E&a? by KF): 0.23%. 15
EXAMPLE 13 PreparmtsfipDé &6t ehei prodatt R‘Br@,K]? 2 ReGIS)S| we teikedut oxi de
(IMin THF, 30 mmol) was added to a_solution of topiramate (10.2 g,

mol ) in THEY P (erhshx{)aaﬁaaﬁﬁe (RO x Tl e 286, ?‘Fé’&eﬁ QTyoin FleadBr AR bie to

yield a cle n S p redycgede pressure
and the res%&%%%%%l%%gtja E%ﬁSPEe}gget g'%% ?’f%éﬁ%gi%%o%et%gno?t(zo m.) .
Thes sol uti orf Vetserdd ahnd thenvambaéd sonetahd rnﬂdnmrméml(aéhethnéu ng 25

poi nt was observed to rise from64 to 70C). The solution _was allo

stand, a par¥ %fP?%u%FoHHXFtE{L}éFﬁfiI PREJaSo Gt WhF-H‘@ s‘%ﬂ]rbdmagh%o‘i“?-él::%‘é'@ by
fiItratlon etat n r- r % by KF):
0.24% 30 Thevy%rﬁ?%%égaggéﬁéeggr gtﬁe cgngag}hl éleed osés%c%d a%m room

t enper at ur e dal eeted abgefbbtdrat dpn d83dWDizeed G dXd/ei2PD3464tA82
EXAMPLE 14 Preparation of Potassium Salt gar K1 and. K2 s Potassi um
hydrOX| de (89 }éo mlbetRen 1apT pBE $AnES Xd8 Pd?ﬂﬁl%%ﬁ“rﬁ? A8 V324

gution of topirgele £3g4gwt@1§Y ﬁﬁ“éhal?sIEE (250 nmL) and net hanol (50

m_) The reaction mxture was stirred oom tenperature for 30 mn, until

EXAMPLE 11

Preparation of Potassium Salt Form K1

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

15 in ethanol (50 mL) at room temperature together with
topiramate (3.39g, 10 mmol). All solids dissolved in a
few minutes. The solvent was evaporated under reduced
pressure. The residue was dissolved in ethyl acetate (50
ml) and water (0.4g) and allowed to stand. The solution

20 was then cooled in an ice-bath, a white solid crystallized
out. The solid was collected by filtration, washed with a
small amount of ethyl acetate and air-dried.

Water (wt% by KF): 1.7%.

25 EXAMPLE 12

Preparation of Potassium Salt Form K1

Potassium hydroxide (85%, 0.1.32 g, 20 mmol) was
dissolved in H,O (2 mL) at room temperature. Topiramate
(6.78 g, 20 mmol) in ethyl acetate (75 mL) was added to
30 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
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all of the KOH had dissolved to yield a clear solution. 10 The sol vent was
evapor at ed under reduced pressure and the oily residue (51.29) was m xed
with ethyl acetate (300 nL) and nethanol (15 nL) and then heated on a steam
bat h. The I canme a white solid, then conpletely di I yield
a clear sofﬁ??@%ﬂg¥ﬁg solution was allowed to cool i5 to ﬂggﬁﬁpéﬁﬁgiéfure,
seeded with few al,s - sal nd, l.aft. 1o d : erature
over ni ght . Tﬁgensgﬁé%é%aé nc%h elécqse:(# abt-'yl‘ii’f |d;T t%%tf%n?&\i/\/géhgggf\%&? %Té%%%

acetate and aiit;drThd, sbd i elad kIl edor SDltdatikar | whishede widimt
water: 0.16% 20 The filtrate was heated to renove nost of the nethanol (bp
rose from 64€thpl7acehader REG &ig-dmwiqthe was reduced to 300 nl). The
solution was all o o] n ro erature for about |h, a hard
white solid 25 preg%?%%t éf’té% gﬁfd%\/\%s’ girpo%gﬂpdom before filtration. The
solgd was rinsed with ethyl acetate and air-dried, to yield K2 as a solid.
The solid initiallx behaved as a hygroscopic material (becanme sticky)
before it waBearyYstatiddatirfsr drying there were no hygroscopic properties.
30 Karl -Fi scher % r..el % 2p04/ / 003/

EXAMPLE 15 Pr eparga\t,\%%'\rqg%g 5 52% i sté’f\ég F%%fﬁ %%%%Sggsygrgn %t;}ﬁ%gﬁé%? (85%
13.2 g, 200 imoéthydsacetasel Vied inl)waret nj2thandl ans aljedndt theom

tenperature to a soJution of topiranate (68.6»£h 202 mmol,). i.n THE (500
m), then stP+XEBTatRPBERM Ofp& AHFN RATH MR the SQoiderisfasved.

evg{gorat ed U”ﬁé’ét%ﬁgu&gg PF&%&‘H&%& L 'ﬁﬁ&%&{%@ 1%9' Le(fRrRagb1 XRD

anal ysis confirne he so was anorp Preparati on of
Li t hi um Sal takdr bhéi resulting solution was allowed to stand at room

temperature. The product crystallized out as a white
solid, which was collected by filtration and air-dried.
Water (wt%, by KF): 0.23%.
15
EXAMPLE 13

Preparation of Potassium Salt Form Kl

Potassium tert-butoxide (1M in THF, 30 wmmol) was
added to a solution of topiramate (10.2 g, 30 mmol) in THF
20 (75 mL) and the mixture stirred at room temperature to
yield a clear solution. The solvent was evaporated under
reduced pressure and the residue dissolved in ethyl
acetate (150 mL) and methanol (20 mL). The solution was
heated to evaporate some of the methanol (the boiling
25 point was observed to rise from 64 to 70°C). The solution
was allowed to stand, a part of the product crystallized
out. The solid was collected by filtration, washed with
ethyl acetate and air-dried. '
Water (wt% by KF): 0.24%
30 The filtrate was concentrated and allowed to stand at

room temperature to yield a second crop.-
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is n-Butyl lithium (10 nL of 2M sol ution in cycl ohexane, 20 mmol) was added
slowy to a solution of topiramate (7.0 g, 20.6 nmmol) in THE (50 nL) at

about 25- 3%fg 20066320 vent was evaporated under reduced eld a
foany, light yellow, anorphous solid. XRD anal ysis 20 coﬁ?ﬁ@g@%y&@%ﬁgl id

was anor phous.. EXAMPLE 17 Preparation of Magnesium Salt Form Myl
Magnesi um turnings (0.24g 10 matm in nmethanol (100 25 nL) were heated on a
steam bath until the My dissolved. Topiramate (6.78g, 20 mmvl) was added to
t he My- et hoxi de solution and heated on _a steam bath for about 5 min, then
cool ed to roomtenperature. Any contZERMBEERlZater was avoi ded. The sol vent

was evapor at ed undeyrél%t@iéoogrgéﬁgggigﬁdsgzg ri%g:lnp:@ féiﬁt}@j dried under
vacuumat roomte , ' product as a
whit e foany anor pbeassdam thydikRiatel (5%, Tobé i gpedlohemsdl)i dasasdded

anor phous. 45 WO 2004/ 063210 PCTI US2003/ 041732 EXAVMPLE 18 Preparati_on of

Sodi um Sal t 2EoFAPRat eTPEFAtHRE &Q 30 3PL W1y Al Forasampssol (véd Simn 15

i sopropyl e:(6 tyr i % C&t@ in |4 8.5
m.). The | ?g\ﬁ%’gz/e#’o?v%gg}%ztsﬁgg@\kagﬁkgg?%%c}g}gprﬁ@l ux to EPS@S%IQ%%?&%?M t he
sol vent- (anmazeateopesobtireiddhrad] /neoprigyberaiehatefo?038/ 29ng, umh.i164C)
till the tenperature in the flask was observed. to reach 85C. The 10

reacti on ni 3tdrefnkie; KOH bes sl asplamsittoetd Fheleprasorildhiftct ure was
fihht dth i i | j d.ri ith
hhtere Tﬁgggoﬁ%gseﬁgs?e_rh 3 Al dE0| 1A ﬁs%ggg%nﬁ' ahlinsed Wi

i sopropyl acetate ution was then hea o 50C. To the
sol uti on wasidgdedsmndter (61..2a1 waeyerixledriwitThetipybdacetatewdd 08l miyed t o

crystallize at about 20-35% 945" Nl ened 1S4 G1R8 SRLLECLEMY e
| residue became a white solid, then completely dissolved to
| vield a clear solution. The solution was allowed to cool
15 to room temperature, seeded with a few crystals of K-salt
and left to stand at room temperature overnight. The
solid was collected by filtration, washed with ethyl
acetate and air-dried, to yield Form K1, as a solidf
Karl-Fischer % wt water: 0.16% .
20
The filtrate was heated to remove most of the
methanol (bp'rose from 64°C to 75°C and the total volume
was reduced to 300 mlL). The solution was allowed to stand
at room temperature for about 1h, a hard white solid
25 precipitated and was broken down before filtration. The
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 hygroscopic properties.

30 Karl-Fischer % wt water: 1.09%
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i sopropyl acetate (50 m) and dried in a vacuum oven containing a bow of
wat er at 30C for 24h. Water (W% by KF): 13% 20 EXAMPLE 19 Preparation of

Sodi um Sal t Topi ramate (50g, 0.147 nol) was dis i

i sopr opy! ok e"%?é%? m) (2.5L/nol). Sodi um net hoxi de ,?gfl'égs%‘)"}:‘@“"rré%hanol
(27.2 M, leqg.) was added at room tenperature. The m xture was stirred over
10 mn and then filtered at about 22-25C. The filtrate was then heated to
35C. Water (8 ml, 3 eq.) was then added and the <crystallization began after
seeding. The m xture was 30 cool ed down to about 22-25C over 30 min, then
further cooled down with ice-water tEXBYBLE 855C The precipitate was
filtered off, washed w I ropyl .46 Q. 2 0 / US2003/ 041732
acetate (50 ni) (0.35L/ bHeb32R190% o FOLESS ring 18h.
EXAVPLE 20 s Recrpstakkizal hgdrxiky aggamSald &or oo KloamSel)i ehagot assi um
salt of topiramate (66 g, a mxture of two polynorphic forns K2 and K3) was
suspended i ndigspiviefd ipswater dRF tHe mnd pddedisahenoen temPSTRLHEFES unti |

n the mxt GPemvEeTaRHiest fopt e A Uy Jae hSHT: AARoHY ||

et hanol . Themg) gathefioktir@edvat erfedendddLr s , fof-t hoamfiew crmyst al s of
Form K1 solid and allowed to stand at roomtenperature w thout externa
cool i ng. As BREVEBE uVREneYBRPTEF 9 Ynlerpdledugrd dpredspredtet Yaeyst & | i zed

gﬁ%dflomdy. E@§§¥ng§&glk?ﬁabi%gdfl%ﬂﬁ\%ﬁhiy%%?iéb I%gkéhgghgt%5+ﬁéérnight

he col d m Xt ure Wwas I't'e to 1so e SO product .
crystalline watiamoashoussed. with col d

EXAMPLE 16

Preparation of Lithium Salt Form Lil

15 n-Butyl lithium (10 mL of 2M solution in cyclohexane,
20 mmol) was added slowly to a solution of topiramate
(7.0 g, 20.6 mmol) in THF (50 mL) at about 25-35°C. The
solvent was evaporated under reduced pressure to yield a
foamy, light yellow, amorphous solid. XRD analysis

20 confirmed the solid was amorphous.

EXAMPLE 17

Preparation of Magnesium Salt Form Mgl

Magnesium turnings (0.24g 10 matm) in methanol (100

25 ml) were heated on a steam bath until the Mg dissolved;
Topiramate (6.78g, 20 mmol) was added to the Mg-methoxide
solution and heated on a steam bath for about 5 min, then
cooled to room temperature. Any contact withAwater was
avoided. The solvent was evaporated under reduced

30 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.
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ethanol, then with diethyl ether and then air-dried.” 20 The filtrate was
concentrated to about 150 nL and allowed to stand at roomtenperature for 2
days. The resulting solid was collected by filtration, rinsed with cold

et hanol an b@g&%%yéédried. XRD- pattern showed Form K1. 25 EXAVPLE 21

Pr epar ati on" Of 4 um sal't Form K Topi ramat e (163.89? 4Wﬁﬁﬂmﬁas
suspended in ethanol (500 nL). To the m xture was then added potassium 30
et hoxide in ethanol (24% 168 g, 479 mvl). Nearly all the topiramte

di ssol ved by the end of addition (totgkamppiune - 750 nlL). The initial
crystallization resulted in a paste-TTKe soltd. The m xture was heated

gently on a 47 WD 2004/ 0832parRttouszd) Jaguirme Bakk BoymalNaluntil it becane

fluid. Heating was then contjnued an ot ate wi,th stirring until all of
the solid had di 39BRFENAEMe Hob sl vtd oﬁ“‘%@ls Y31 & BEOLVRFodgh Cel i to and

ringed with hat,ebhgnol el )(s0theid) SAItiABa¥Bs RPRhN3hsakedcy bailing

to forma clear™ solution. The solution was seeded with Form KLl crystals
whi | e hot, tiehhahbdwd@8t.& siland dthe doighterpel bowr solubiennivglst hebited | ask

1 o S SRS B AUt e
ether, and (#gBnahbidthl -roEQq wldths fard ies. gl ieg. 1 gac@)vaguamegien at
about 40-50C overnight. The XRD pattern showed Form'Kl. Water (w % by KF):
0. 14% i s Thetémperaturgadnc eedtlestewas ctrervedotoireanh 856KCut i dhenas
al lowed 10 stand, al r gamtePeratyhe Lo i Rlgl & 285000561 98f FahD KL
. 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 wmin. The product
15 was allowed to crystallize at about 20-25°C overnight.
The solid was collected by filtration, washed with
isopropyl acetate (50 ml) and dried in a vacuum oven
containing a bowl of water at 30°C for 24h.
Water (wt% by KF): 13%.
20
EXAMPLE 19

Preparation of Sodium Salt Form Nal

Topiramate (50g, 0.147 mol) was dissolved in

isopropyl acetate (367 ml) (2.5L/mol). Sodium methoxide

.25 30% in methanol (27.2 ml, leq.) was added at room
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 eg.) was then added and the
crystallization began after seeding. The mixture was

30 cooled down to about 22-25°C over 30 min, then further
cooled down with ice-water to about 0-5°C. The

precipitate was filtered off, washed with isopropyl
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20 Preparation of Choline Salt Form CH  Topiramate (3.39g, 10 mml) was
dissolved in ethyl acetate (100 nL) and the clear solution was treated with

chol i ne hydgexhsiGesssg?e sol ution in nmethanol; 2.7g, 10 WC)T[US-EIBEJ/&?%Q' ting
cl ear solution was evaporated to 25 dryness and the resi due was kKept under

vacuum for 2_days ny, I.d |.S$0 I 0. eLpy t 80
nm.) which cofit’si ﬁ‘éﬁ ngr b@?m&%ﬂyé%/#@séri&o#i{%?h%%o%g gngﬁt@ﬁg‘t S’o u ?d(;n
al  owed to shaméingt 188Qm tenperature overnight. A white crystalline solid
formed, which was 30 collected by filtration, and air-dried. np: 121-123C
48 WO 2004/ 063210 PCT/ US2003/ 041732 A second crop (1.3g, 29% was obtai ned
fromthe nother |iquor. Elenental anﬁggggﬁﬁ 2ocalc' d for CL7H34N2M9S : C,
46.14; H, 7.74; N, 6.33; S, 7.25 Fo —; —09; H, 7.72; N, 6.28; S,
7.4%. 10 EXAVPLE 23RrEcepataflildzatfidtha@f RotSedibersalhl FormpKianmat e
(10.36g, 30.5 nmol) _was dissolved 1n ethyl acetate (150 nL) and the clear
sol ution was treafBdifi PRtAGHHUT SR IDxitRPIEBIRES| (PP B FEXRS
8.2g, 30.5 1 ) t o] t he

sol vent mhiIéfgg?%tg?%?ﬁﬁégﬁéiig?ﬁﬁ@§8§§§%§ﬁtﬁ%§ewﬁgr%?% ﬁ?g%%ag ition of
et hyl acet at ethahol t(Bsobail)i rmd tdnpenatiuse reas hindaZe&d. toh®oiddmd i ng
clear solution was_allowed to stand at roomtenperature overnight. The 20

preci pi t at edUBFy&t AL RE §68 FUS HIFRIRA by @?IP?Et?S%Pt%&§h¥@ﬁMtr1
ethyl acetate; apdral efrbedn B P PG GErt@te 298LY8iSuted to a

final volume of 360 mL with additional ethanol. The clear

solution was seeded, while hot, with a few crystals of
Form K1 sol#d and allowed to stand at room temperature
without external cocling. As the solution started to

.15 cool, the solid product crystallized out slowly. The
crystallization flask was kept in a refrigerator overnight
and the cold mixture was filtered to isolate the solid
product. The crystalline solid was rinsed with cold
ethanol, then with diethyl ether and then air-dried.

20 The filtrate was concentrated to about 150 mL and
allowed to stand at room temperature for 2 days. The
resulting solid was collected by filtration, rinsed with

cold ethanol and then air-dried. XRD-pattern showed Form

K1.
25
EXAMPLE 21
Preparation of Potassium Salt Form K1
Topiramate (163.8g, 483 mmol) was suspended in
ethanol (500 mL). To the mixture was then added potassium
30 ethoxide in ethanol (24%, 168 g, 479 mmol). Nearly all

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
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Calc'd for C1L7H34N2(98.0.17 H2O 25 C, 45.83; H, 7.77; N, 6.29; S, 7.20
water, 0.69% Found: C 45.87; H 8.09; N 6.25; S 7.14 water, . % by KF:

0. 68% 49 004/ 063210 PCT/ US2003/ 041732 EXAMPLE 24 Maxi hock
(MES) Sei \z/%% gé\z’zl%Anti convul sant activity was determ neﬂ’gﬁqgﬁé ‘833
test as described by Sw nyard EA, V‘bodheag JH Wite HS, Franklin MR
Experi nent al SS€astadit Wiaht i 3¢ caeFane AhbidevaFeatiidld orasantfRnvul sant s.

In Levy RH, I u aP1 n
Press, 10 19%)@'51%62&9%1}1 ?ﬁ%‘?g‘?%%g%u?é% .gér%;gge érg/vl ng lé?ﬁ %% (mce
50 mMA, rats EdlidWhaskdidedolreedd f'BheOhétssoluhnomghvamoﬁimtaéredectrodes by
Zﬂdaﬁﬁfra?f on. CHRRIGHS SRS A8 BLOPRE HLEE! PObeSCBARC abed ok or TiSe;

gmd' anet Qo1ff¥li difliils Ve P €888 E8CBoERIABAL oI ot U [EThat el 1 abl Y
pro ce ents, single Hat

in a convul sive episode t includes, as a
conponent, msuidﬁldnrﬂ31h&usobut£oslwas seaéddaw&tﬁ Weﬁﬂmerlanpﬂemlsof

corneal electro a dr p of salin an electrol yte that pronDtes t he
di sper si on of""hﬁlaé? atre %Thoan%%‘t’e‘g éﬂc%gan e?ﬁaF’Pﬂ"bé%e"%%%ri‘) Wred on each’

el ectrode. RodRits iRy e fﬁétffagfdwgg B388edUE hngnt Ris: BHAGedEEL ft'i‘dand

rel eased 25 inmedi ately after stinulation to permt observation of the
convul si on thﬁmugh@ﬂd|W&Benm11ecte@rbp fIhEraESDncommhﬂubmﬁldowaespond|ng'

(ga%age) T ourd e el St ierrardbot EBrBbundchrn it 1 Ay
al ternativel Bétl?Fer'%d@rﬂi HrRheh M4 2gH Ded aPerhé 0882k A WAl FUBAGUSY &f@é&tﬁ@eous
o a vacuum oven at about 40-50°C overnight. The XRD pattern
showed Form K1. |
Water (wt% by KF): 0.14%
15 The filtrate was concentrated to about 200 mL. The
solution was allowed to stand at room temperature to yield

a second crop of Form K1.

EXAMPLE 22

20 Preparation of Cholime Salt Form CH1

Topiramate (3.39g, 10 mmol) was dissolved in ethyl
acetate (100 mL) and the clear solution was treated with
choline hydroxide (45% solution in methanol; 2.7g, 10
mmol) . The resulting clear solution was evaporated to
25 dryness and the residue was kept under vacuum for 2 days.
The foamy solid was dissolved in ethyl acetate (about 80
mL) which contained approximately 3 to 5 mL of methanol
and the solution allowed to stand at room temperature
overnight. A white crystalline solid formed, which was
30 collected by filfration, and air-dried.

mp: 121-123°C
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i ntranuscul ar route of adm nistration.) Subsequently, 50 WD) 2004/063210
PCT113S2003/ 041732 electrical stinmulation was adm ni stered to the rodents

at a ti nefﬁgrzp@z(’?mgi ng to the suspected tine of peak aC?Cﬁﬁéﬁﬂ&]}oﬁ g test

conpound. Was conplete when the entire course o e convul'si on
had been observed 5 (typi.cally, Jless t 1 mnute afte lectrical

stimul ation), andArﬁéﬁﬁgg ﬁépé ﬁﬁe§3ﬂ4gg%kﬂﬂﬂ%/° FHAT egrgﬁyEégrbon

di oxi de i nhahathop. 1Agabktion of the hind-1inb tonic extensor conponent 10
of the seizure was taken as the endpoint for this test. Absence of this
conmponent indicated that the test conpound has the ability to prevent the
spread of Sﬁ%fure di char&e .through neural tissue. The ED50 val ue of the
test conpountd CHERERhe2PE¥S St ed dose required to block the hind linb is

t ong c- ext ensor cogpopeat e herlfpdaduced seizure in 50% of the rodents
tested. Form Kl of the potassiumsalt of topiramate (the conpound of
formula (la)) was test€d #6.24tis Bacdordiindit & - 3% the abd%e procedure
dosing orally. Ca#culgged ED50 val ue was determned in two separate
nmeasurenents as 3 IHGPkg and 8.1 ng/kg at 2 hours post dosing. Form Kl of
the potassium salt of topukagst.ent e 7conpounddf dorpuka,(la)) was tested
in mce according to 25 the above procedure, dosing orally and IP with
calculated ED50 results as follows: Dosing orally ED50O @2 hrs = 40.6 ng/kg
Do§£ng | P ED50 @2 hrs = 26.8 ng/ kg éifﬁ | Vo,EDS50 @5 mns = 41. 51 ng/ kg
30"Form Nat of the sodiumsalt of to he compound of formula (la))
was tested in rats accorpdidigaracidn & CONINE 3840t PEDMSEHA3/ 041732

Topiramate (10.36g, 30.5 mmol) was dissolved in ethyl

acetate (150 mL) and the clear solution was treated with
choline hydroxide (45% solution in methanol; 8.2g, 30.5
15 mmol). The solution was heated to evaporate some of the
solvent while maintaining the volume constant by
portionwise addition of ethyl acetate until the boiling
temperature reached 75°C. The resulting clear solution
was allowed to stand at room temperature overnight. The
20 precipitated crystalline solid was collected by
filtration, washed with ethyl acetate and air-dried.
mp 115-118°C
Elemental analysis:
Calc’d for C17H33N;0550.17 H0:
25 C, 45.83; H, 7.77; N, 6.29; S, 7.20
water, 0.69%.
Found: C, 45.87; H, 8.09; N, 6.25; S, 7.14
water, wt.% by KF: 0.68% A

49



t he above procedure, dosing orally. Cal cul ated ED50"Vval ue was determ ned in
as 4.8 ng/ kg at 2 hours post dosing. Form Nal of the sodiumsalt of
topiramate (the conpound of fornmula (1s)) was tested in mce according to

5 the abov re, dosing IP with calcul ated ED50 resuyl f ows
Dosi ng | P Eﬁﬁé&@%l?ﬁm ns = 45.44 ngy/kg Dosing |V ED50 @gcmé&i”“ﬁ’g;?%s
ng/ kg 10 Wiile the foregoing specification teaches the principles of the
present invention, with exanples provided for the purpose of illustration,
it will be understood that the practice of the invention enconpasses all of

the usual wvariations, adaptations and/or nodifications as cone within is
the scope of the follow ng clains anEXRMMELE c2thi val ents. 52 WD 2004/ 063210

PCT/ US2003/ 041732 W | i I f nd of fornula
(1) H3C ,0 CS ~0 x \ Ebghie 1 seladd éWf t he conmpound
of 4§ ornul a (1) lsmtom@ﬂvalstahe aultfl&ﬁ:atyew@rsolaétaﬂdnnﬁedﬁ ushnyi BResBEE. 2. A
salt as in Caim1, wherein the conpound of fornula s topiramate. 10

3. A salt ase¥t @aideacrinedeby SWimyead Het aioqsﬂfhe%gﬂésﬁﬁlﬁiEﬁt H8n

di spl aces o r at ul_f a
wherein a cﬁ%}%ﬁgj‘ grgtel?%n E%ggf}s‘@?’g@gss&%g%%y& dgéﬁel ﬁ'?%lrgf?a%ge éu%ggrrate
5. A salt asvdldtaidn lofwaateconvha saaltls .offint Nevyc @mpousnd &1 . foeaula (1) is

a sodiumsalt of topiramate. 20 6.4 A salt as in Jdaimb5, of the fornul a
(11) Antiepileptic Drugs. 3°° ed. New York: Raven Press,

10 1989:85-102.

In this procedure, a 60-Hz alternating current (mice

50 mA, rats 150 mA) was delivered for 0.2 sec through
corneal electrodes by an apparatus that is capable of

15 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
current reliably produces, in all rodents, a single
convulsive episode that includes, as a component, hind

20 limb tonic extension. Immediately before placement of
corneal electrodes, a drop of saline (an electrolyte that
promotes the dispersion of the current\and that reduces
lethalities) was placed on each electrode. Rodents were
restrained by hand during this procedure and released

25 immediately after stimulation to permit observation of the

convulsion throughout its entire course.

The test compound or corresponding vehicle was
administered to overnight fasted rodents by the oral
30 (gavage) route of administration. (Test compound or
vehicle may alternatively be administered via
intraperitoneal, intravenous, subcutaneous or

intramuscular route of administration.) Subsequently,
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H3C-Om,,.. OO0 H3C Ong, OO Si NH' Na+ O-CH3 H3C (11) 7. Asalt as in
Claim®6, characterized essentially by the followng X-ray diffraction
pattern: 53 WO 2004/ 063210 PCTI US2003/041732 Angle (20) d-spacing Relative
Intensity (WORY¥H1®(09 4.500 19.6206 100.0 9.020 9. 7967 ’5‘.’%"03?%.1?50

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. 47961gstricpl Spdmilation Was § ‘.“i%s‘%?ﬁgégt&’. ghe g Ztss 1 0.9

17,510 5. 0608 100 LR MR A1 85, Pne LonddBebeB129nd. O 194165 40514
32,4 20.050 4%4250 S 0.74é%£.2783 13.2§§2E.%60 iMTos3 £ 21. 710

4.0903 16.0 ar2istixy3.cd43del TapEt 230M@OOuUsd7668h8. Tes23wazsb chmpllet- o Wign

24. 445 3'638%h%2é%tf%%5¥§%é%é%% éhg convulsion had been observed

5 (typically, less than 1 minute after electrical
stimulation), and rodents were then immediately euthanized

by carbon dioxide inhalation.

Abolition of the hind-limb tonic extensor component
10 of the seizure was taken as the endpoint for this test.
Absence of this cdmponent indicated that the test compound
has the ability to prevent the spread of seizure discharge
through neural tissue. The EDsy value of the test compound
was the calculated dose required to block the hind limb
15 - tonic-extensor component of the MES-induced seizure in 50%

of the rodents tested.

Form K1 of the potassium salt of topiramate (the
compound of formula (Ia)) was tested in rats according to
20 the above procedure, dosing orally. Calculated EDg, value
was determined in two separate measurements as 3.1mg/kg
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
25 the above procedure, dosging orally and IP with calculated

EDgo results as follows:

Dosing orally EDsp @ 2 hrs = 40.6 mg/kg
Dosing IP EDso @ 2 hrs = 26.8 mg/kg
Dosing IV ' EDso @ 5 mins = 41.51 mg/kg

30
' Form Nal of the sodium salt of topiramate (the

compound of formula (Ia)) was tested in rats according to
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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 8506 2.4 31.800 2.8117 7.3 32.805 2.7279 2.7094
770 33 oMPIEBSRIG & 31 805 5 5755 18.2 5 A sait aspéﬁﬁ%¥&$@$@§z
characteri z S bychuutle R)diow re-2f1raY C&Jﬁé@?&tea BaLd erdlueAngl e
(20) d- spaC|ﬁ%§F§§atlvg Iﬁteﬁélty Angg ron)y?o 4.500 19.6206 100.0

12. 065 7. 329Wa92ddte5m1m5ﬂ2®@4b&632BOH@QREUSZOGBHUﬂI@%ZpO&B 8861895392 42. 3

13. 655 6. 4796 42.3 14.975 3 1 10 5..0608 10,9 040 4.9133
56.3 19.065 4. 6509v82N% ?% g§§ ééﬁ%? ﬁ% CE?‘%ﬁﬁﬁﬂ aBabs %ghﬁ 22.515
3.9458 17.0 ¢ 8@§d3051@6rﬁﬁ1§ (34)44%ad &3t ih micdlacdo282fg3608

27.765 3. 2105
5 the above procedure, dosing IP with calculated EDs, results

as follows:

Dosing IP EDso @ -30 mins = 45.44 mg/kg
Dosing IV EDsg @ 5 mins = 46.18 mg/kg
10 While the foregoing specification teaches the

principles of the present invention, with examples provided
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

15 the scope of the following claims and their equivalents.
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28.260 3.1554 11.3 29.735 3.0021 12.9 30.8702:894312.2 34.805 2.5755
18.2 9. Asalt as in CQaim6, characterized essentially by the follo
X-ray diffraction pattern: Angle (20) d-spacing Relative Intensity
(Angstroryob 6f1¢50 19.8409 7.6 5.080 17.3817 89.5 (ﬁ§§§ :

8. 805 10. 084%644?.% 9.980 8.8559 2.5 11.545 7.6587 42. 6% 1. 3%/@9@31
12.375 7. 3b6%lalid: 13.625 6.4938 71.9 15.255 5.8034 53.3 17.605 5. 0337
13.3 17.99074-9268 15.6 18.460 4.8024 14.3 19.040 4.6574 100.0 19.840

4.4714 1114 A2dysklneaBA2 o3 m@@f@ﬁﬁuﬂéjI)?Q? 19.2 22.325 3.9790 12

22.835 3.8913 15.8 23.890 3.7217 .9.8 2

040 3.5534 17.4 25.665 3.

35.7 27.305 3.2635 11.4 28 _060 3.1774 7.4 55 WO 2004/063210

PCT/ US2003/ 041732  28. 866C3. 0
\,0
H,C 07"\
0 0 NH,

10

15

20

wherein the salt of the compound of formula (I) is formed at the sulfamate group and is a
choline salt.

2. A salt as in Claim 1, wherein the compound of formula

(I) is topiramate.
3. A salt as in Claim 1, wherein an alkali metal or
magnesium cation displaces one hydrogen atom of the

sulfamate.

4. A salt as in Claim 1, wherein a choline cation

displaces one hydrogen atom of the sulfamate.

5. A salt as in Claim 1, wherein the salt of the

compound of formula (I) is a sodium salt of topiramate.

6. A salt as in Claim 5, of the formula (II)

HsC. Ou,,,. o 0
W \ 4’0
. o™ \o/ S\
H3C e
3 0) 0 NH" Na+
0
CH;y
HsC )
7. A salt as in Claim 6, characterized essentially by

the 'folloWing X-ray diffraction pattern:

53
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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 10. A salt as in Caim6,

charact eri 296 .6G5R84bal |y by
(20) d-spacing Relative |Intensi ty

11.545 7.6587 42.6
53.3 17.605 5.033
4.6574 100.0 19.8
22.325 3.9790 12.2
35.7 27.305 3. 263

2.7138 10.1
formula (1)

of the formula (11

the following X-ray diffracty
(Angstrorr) (%

50801

g&%ﬁi@z Angl e

12 375-7-14 13— 625—6-—4938 71 8034
egte (2%0q 4 SrERALAR ﬁ%%%a!il%z}nf&“?ﬁi’g 040
0.4 4714 11 z@l’tﬁﬂ;‘:ﬁc’@m? 29.5 21 4 1797 19.2
22983903 8913 1518 .6296040 3. 5534 174.M0.Q5. 665 3.14682
5 11.9.023D. 495 2.929079212 31.740 2.816%215.0 32./980
11. Ajsaltias3spo A giml,7whezein the salt ofytdhe conpoynd of
is a potasspuggsalt |01 T Opl 3 B4t € T2 A Sabg @s in Taijm 11,
1) Ty s8o' | U §0%70T T 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
16.500 5.2421 0.9
17.510 5.0608 10.9
18.040 4.9133 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
8. A salt as in Claim 6, characterized essentially by
the following X-ray diffraction pattern:
Angle (°20) d-spacing Relative Intensity
(Angstrom) (%)
4.500 19.6206 100.0
12.065 7.3297 22.4

54



OONH K+ +CH3 H3C (111) 56 WD 20041063210 PCT/ US2003/041732 13. A salt
as in Caim12, characterized essentially by the, follow ng X-ray

di ffracti ogoRddsddesilo Angl e (20) d-spacing Relative Intens om (%)
4.975 17.7483 100. 5.830 15.1472 43.3 7.895 11.1893 6§gﬁ%6pg§%ﬁ3#3914

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. .¥3.530560 |6. 5248-99924 14/120 6.2622-B 1 14.930 5.9290
31.2 15.245 5.80[2 2¥3265%5.835 5.50247962 16.135 5.488831.5 17.2325
5.1439 3.9 17.64p 5.02247%.2 |17.915.419473 17.3 18.4326G 4 8128 2.4 18.660
4.7514 3.9 19.060 4.9%2814.0 [19.355.dsp823 4]5 19. 96 A.A448 9.5 20. 890
4.2490 50.6 21.510‘&1&43205:U 2179955 R Y379 40 56.3
' ' 19.065 . 4.6514 32.4
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
9. A salt as in Claim 6, characterized essentially by

the following X-ray diffrg¢tion pattern:

Angle (°20) qfspacing 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 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
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23.475 3.7866 15.0 25.210 3.5298 35.6 25.755
27.265 3.2682 2.3 27.975 3.1869 5.2 28.605 3.

30.105 2.9 0.290 2.9484 14.4 30.760 2.9044 4.

31,710 2. a8 %ﬁﬁ”ﬁ 530 2 7421 2.0 32.895 2. 7206 2.9  ESHUSERHY
PCTI US2003/ 041732 8381052649048 53416526223+ 2 H4—Asa t—=s
Claim 12, characte §§Q“ti -y ba'agg' fol-Howrg—x rg}Ad#%ffacr%
pattern: Angle (20 i j 9

17.7483 100.0 5.8
14.930 5.9290 31.2
50.6 23.475 3.786
2.9484 14.4

10.

R0 1801495 43

R0 34928038914

17. 6 13196 6.5248

15324548. 807

P 27.2.81§9915 4.9473 17.1%.®0. 890 4.

6 1530.485. 210 3. 529878696 30.105 2.9681418.4 30.
32.980 2.7138 10.1
33.980 2.6362 8.8

A salt as in Claim 6, characterized essentially by

the following X-ray diffraction pattern:

11.

Angle (°20) qrspacing 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 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 2.92590 12.2
31.740 2.8169 15.0
32.980 2.7138 10.1

A salt as in Claim

(I)

compound of formula

12.

A salt as in Claim

Hj

H,C

X

1

11, of the

O”lln .

CwW"
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1, wherein the salt of the

formula (III)

3.4563 5.0 26.525 3.3577 6.5
1181 4.2 29.535 3.0220 3.9

86 3.4
3210

on
75
2.4
2490
290

is a potassium salt of topiramate.



s 15. A salt as in daim1l2, characterized esséentially by the foll ow ng
X-ray diffraction pattern: Angle (20) d-spacing Relative (Angstrom
Intensity (%9 4.430 19.9304 100.0 4.940 17.8739 8.1 5.785 15.2649 10.2
6.275 14.0 .020 12.5819 18.9 7.835 11.2749 4.4 1 16.4
o o1n & oa oAt e L s s 12 po5 7. 2460 6. 7 TSTNAMaRapEEt, 2O
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

PCT/ US2003101733 135285 Quf3 30 37 Tt e q o deag Ll 8k,

18.7 19. 795%tHe 48401 8#iflg XOxr2H0 A £392ctS@ril padreff: 4. 2712 19.3 21. 485

4,.1326 13.2 21.975-4-0416-9.9- -
Angle (°20) dn-spacing Relative Intensity
(Angstrom) (%)
4,975 17.7483 | 100.0
5.830 15.1472 43.3
7.895 11.1893 6.5
9.5940 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
17.645 5.0224 7.2
17.915 4.9473 17.3
18.420 4.8128 2.8
18.660 4.7514 3.9
12.060 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 2.9044 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
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22.320 3.9799 19.1 22.705 3.9132 18.7 23.455 37898 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 28.860 3.0911 12.0 29.285 3.0472 14. 8934
15.1 31.9 23&447)‘55'7)%‘014 4 32.955 2.7158 9.6 34.235 2. 617€C1¥8%0§§&1i’25alt as

in Caim1l2, chareget oESsenttatly the fGIIﬁmrﬁg—%gray—drfffactlon
pattern; Angle (2P} €= ‘ﬁjg g e!at+?‘w6¥gg\ngsun”* +Aat-enSry—(99—4+430
19. 9304 100.0 5. 85 34-3639 1 62992244 0739 11 9 77620 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

24413 805,6 499521 8 14, 080 6 2805 choacdde BI85 2881y By 220

5.8167 12.47 "15.
the following X-ray diffraction pattern:

Angle (°20) 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
25.210 3.5298 35.6
30.105 2.9661 18.4
30.290 2.9484 1l4.4
5 15. A salt as in Claim 12, characterized essentially by

the following X-ray diffraction pattern:

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 5.3711 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
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15.770 5.6150 23.8 16.495 5.3698 22.2 59 WO 2004/063210 PCT/ US2003/ 041732

16-920 5.2359 15.6 17.355 5.1056 29.9 17.920 4.
7 19.795 4.4815 34.9 20.
1326 13.2 21.975 4.0416 9.

10 o b

9459 22.9 18.495

4.7934

0 22, 3> G

22.705 3.9132 18.7

12.5 25.070 3. 5492
3.3521 10.8 27.24Q

28.860 3.0911 12.0
14.4 32.955 2.715

the salt of the ¢

18. A salt as in

'1& AL L 2 7000 1.4 1 DA oW, NaVila L£000 29 N flﬁ.—ﬁe
1317920 cesls 4584948%  od gon 579348 10 g
3 iﬁlﬁ%ﬁ 1 27 8657334902 19 1 281833 3 1477
2912859 59 047p 14.%-6302880 2.8934 15817 31, 965
B 0.69.38335 P.6174.9856517. A salt a34i.8 Caim
bnpornd 2afo forpula gL3oes a lijthium sabt 10f topi
almblogy The TorgupaiplV) 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

i6.

A salt as in Claim 12,

the following X-ray diffraction pattern:

Angle (°20) Q—spacing Relative
(Angstrom) Intensity (%)
4.430 19.9304 100.0
5.785 15.2649 10.2
6.275 14.0739 11.8
7.020 12.5819 18.9
5.430 9.3711 1l6.4
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
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3. 5986
26. 570
14. 7
2.7976
1, wherein
ranate. 5

characterized essentially by



H3C 0//"" OO H3IC DD OONH Li+ O~CH3 H3C(IV)719. Asalt as in
Claiml, wherein the salt of the conpound of fornula (I) is a nmagnesium
salt of topiramate. 60 WO 2004/063210 PCT/7JS20031041732 20- A salt as in

Claim 19, %(}5&%0@@18 a(Vy HCOOO\OCH3 @QA,. g , P?r}ﬂ%%()gmwsz ONo NH

NFi O CH3 '+ Mp H3 CH3ICCH3 (V) 21. A salt of a conpound of

formula (T) 5 H3C, .0 0 0 H3C OO OJNHL:Q-BWI-BC (1) wherein the salt of
t he conpound of fojul al6l92Ds fdrmed 2235 sulfamate group and i $ a
choline salt. 22. |A Salv.assin ¢laim=1i0%8 the{formula2adM) H3IC/O0 ~O CH
H3C O\t o\~~0 1 . OH 7 0oBlpF F3C Wz s CH3| ASCT 19

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 3.4828 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

17. A salt as in Claim 1, wherein the salt of the

compound of formula (I) is a lithium salt of topiramate.

5 18. A salt as in Claim 17, of the formula (IV)
H3C O//ll. 9) O
H C>< \ N o ,\\34O
U \

0 0 NH Li*

O

CH,
H,C (V)

19. A salt as in Claim 1, wherein the salt of the

compound of formula (I) is a magnesium salt of topiramate.

60



1o 23. A salt as in Caim22, characterized éessentially by the follow ng
X-ray diffraction pattern: 61 WD 2004/ 063210 PCT/ US2003/041732 Angle (20)
d-spacing Relative Intensity (Angstron) ($) 3.033 29.1304 1.41 3.495
25. 2817 0.8 2064/€00;019. 2102 0. 83 5.120 17.2604 2.36 6. 5FET13256001B246
9.260 9.5511 2.02, 10.241 8.6376 91.44 13.079 6.7694 5.45 14.019 6.3175
2.29 15.372 5.7643 18.62 16.098 5.058 5.18 17.061 5.1973 4.38 17.360
5.1084 5.79 '18.540 4.7859 7.05 20.531 4.3260 100.00 22.904 3.8829 3.19
24.733 3.59970 1. 60 5257233 3.r46G3¢ fin 709, 26£34Re3£386di 12 0Qv) 27. 919 3. 1957
0.99 28.959 3.0833 1.07 31.054 2.8800 2.44 32.412 2.7623 0.95 24. A salt
as in Clalng, haoagt essengi al |y by theyfol | ow &l di CiH.act i on
pattern: Angle3 ?C d- dpaci F\Qel at |\\ve (bntem:m\t)y (Ar)/lgs rom (% 0. 341 :
QAN 4 1
8.6376 91. 44 Ay \ \ / / ey \CH3

H3C O\\‘v

21. Asaltofacompound of formula 0

>/ V. _0
H;C \o N o/s\
’ 0 NH,
o/
[ TCH;,
HaC (1)

wherein the salt of the compound of formula (I) is fomud at the sulfamate group and is a
choline salt. '

22. A galt as in Claim 21, of the formula (VI)

HyC. O,
.\\\\\\ \\Séo CH3 OH |
\ 07N\ 7/
-0 NH HoC—i—
O%CH}, CHy

H,C )

H,C” ow

10
23. A salt as in Claim 22, characterized essentially by

the following X-ray diffraction pattern:
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13.079 6.7694 5.45 15.372 5.7643 18. 62

16. 098 5.058 5.187717. 360 5.1084

5.79 18.540 4.7859 7.05 20.531 4.3260 100.00 25.723 3.4634 6.70 5 25. A

salt as in Caim?22,

di ffracti oyPabl/EdsRio
d-spaci ng Rel ative Intensi ty (Angstron) (%

characterized essentially by the follow ng X-ray
62 WD 2004/ 063210 PCT/ US2003/ 041732
10241 8. 637%C Bhfabg il

372

5.7643 18.62 20. 32 800—=26—Aph Of
conprising a salt o#'n@l UXdiégnd adheét?a %1 gﬁ%%F% er. 5
27. A pharnmaceuti AROSi-t+-o4 nr( 2. DY 66 ng--a - of—Claim 1
and a pharnmaceuti ¢ Ily3a Bﬁptabjp Cé¥91¥304 28 A Droce§k fbr makingl a
phar maceut i cal conposi 8k 8A5 conpri sizm.-2®hhining a salt ®f8Taiml1l with a 10
pharmaceutically accepg#abbé carifier.12R21@2process for ppepari ng an al kal i
netal salt of a c¢onpogndzof fofnulafldssonprijsing reaciifg a conpobind of
formula (1) H3C O TGETETRBC OO U BN g4 OFCUHS 15 FBCET g W th an) al kal |
metal hydride und¢r—am 3.”2'% us——¢ormch b‘ _8E A at . 1 an
al kali nmetal 1o e—etah—a fret-ab—af-de—urager—anhydrous
conditions, in an il vent; af H%§7§ cipitiating-t ngl.44

13.079 6.7694 5.45

14.019 6.3175 2.29

15.372 5.7643 18.62

16.058 5.058 5.18

17.061 5.1973 4.38

17.360 5.1084 5.79

'18.540 4.7859 7.05

20.531 4,3260 100.00

22.904 3.8829 3.19

24,733 3.5997 1.67

25.723 3.4634 6.70

26.318 3.3864 2.02

27.919 3.1957 0.99

28.959 3.0833 1.07

31.054 2.8800 2.44

32.412 2.7623 0.95

24. A salt as in Claim 22, characterized essentially by

the following X-ray diffraction pattern:

Angle (°20) q—spacing Relative Intensity

(Angstrom) (%)

10.241 8.6376 91.44

13.079 6.7694 5.45

15.372 5.7643 18.62

16.098 5.058 5.18

17.360 5.1084 5.79

18.540 4.,7859 7.05

20.531 4,3260 100.00

25.723 3.4634 6.70

5 25.

A salt as in Claim 22,

characterized essentially by

the following X-ray diffraction pattern:
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20 product. 30. A process as in Claim29, wherein the alkali netal hydride
I s sodium hydride, the alkali netal hydroxide is sodium hydroxide, the

al kali metal |ower al koxide is 25 sodium | ower al koxide or the alkali netal
anm de i s swd 4md08H0de. 63 WO 2004/ 063210 PCT/ US2003/ 041 75 yhbo3 a1 Ph0Cess

as in Cdaim?29, wherein the alkali netal hydride is potassium ydrlée, t he

al kali nmetal hydrgX I o apsi |@o g de, RA Wer
al koxi de is s pot assi %el 3V\£§} apko>(5ﬂ§s(p_5__pgr9e al E{%?Ta%#e@i@gg%ﬁi%

oo HIE 3 =Y

pot assi um am de. B2—A-proce Fatt-hg—eaH-thium-sa-—ef—a—eonpound
of formula (1) CO#PFL%Eééﬁig—Leﬁgiin,'xgzgnpeg.d of forghedily BdOp O
H3C O O 0 NH 2 O+ 2.y Yhith Pr?ARdm hydride und®B:8&hydrous

conditions, |ithium hed-&ilde. |ithi#rBR6@er allkoxide, 10KyA0 | ithium under
anhydrous conditions or l|ithium am de under is anhydrous conditions, in an

organi c sol yent; _an recipitating the product. 33, A process for. preparing
a magnesi unf aItAoPgéﬂ%ﬁﬁﬁdﬁhﬁ?kﬁé%WRQEJEﬁ?W)c%%ﬂﬁ%?éP g2263tEadh ng a .
compound of cf iUk azhh) a BRarmdedutd cdBly Pade PN 2 ce7iedB H3C (~) with

a magnesi um | ower al koxi de, under anhydrous conditions, 1 n an organic
solvent; and precipitating the

5 27. A pharmaceutical composition prepared by combining a

salt of Claim 1 and a pharmaceutically acceptable carrier.

28. A process for making a pharmaceutical compositioﬁ
comprising combining a salt of Claim 1 with a

10 pharmaceutically acceptable carrier.

29. A process for preparing an alkali metal salt of a
compound of formula (I) comprising

reacting a compound of formula'(I)

H,c. PO o) .
’ >< 0 \ -0
| 0 NH,
O%CH;,

with an alkali metal hydride under anhydrous

15

condition, an alkali metal hydroxide, an alkali metal
lower alkoxide or an alkali metal amide under anhydrous
conditions, in an organic solvent; and precipitating the

20 product.

30. A process as in Claim 29, wherein the alkali metal
hydride is sodium hydride, the alkali metal hydroxide is
sodium hydroxide, the alkali metal lower alkoxide is

25 sodium lower alkoxide or the alkali metal amide is sodium

amide.
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product. 25 64 WD 2004/ 063210 PCTI US2003/ 041732 34. A process for preparing
a crystalline choline salt of a conpound of fornula (I) conprising:
reacting a conpound of formula (1) H3CO O H3IC O' | OJFlz CH3 H3 0) with
chol i ne hywoase4g3210n an organi c solvent; and predicati gitoeyagget . 35.
A process as in Caim?29, wherein the conpound of fornula (1) is a
topiramate. 10 36. A process as in Caim 30, wherein the conpound of
formula (1) is topiramate. 37. A process as in Claim31l, wherein the

conpound of 33 or ml@-dddskSakoRhr @nratlﬁl 238. wﬁeqréacrﬁsﬁq@samaﬂ e 32,
wherein the conpound of 1s formula (1) is topiranmate. . A process as in

C ai m 33, wisidiifle hies pebaaadunf hyfsigel a tiie) allé{atloiplm%irml ehYd@OXJﬁdgr ocess
as in Caim3d, yhere] b HSasouRaundeel ARTY hdddh todet OPLENRAE 120 65
5 potassium lower alkoxide or the alkali metal amide is

potassium amide.

32. A process for preparing a lithium salt of a compound

of formula (I) comprising

10 reacting a compound of formula (I)
HsC_ © 0
HsC 0\
& 0 0 NH,
O CH,
H3C 0

with lithium hydride under anhydrous conditions,
lithium hydroxide, lithium lower alkoxide, alkyl lithium
under anhydrous conditions or lithium amide under
15 anhydrous conditions, in an organic solvent; and

precipitating the product.

33. A process for preparing a magnesium salt of a
compound of formula (I) comprising

20 reacting a compound of formula (I)

H,C

HaC ()
with a magnesium lower alkoxide, under anhydrous
conditions, in an organic solvent; and precipitating the
product.

25
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15

20

WO 2004/063210

34. A process for preparing a crystalline choline salt of a compound of formula (I) comprising:

reacting a compound of formula (I)

HiC_ P
H30><o

%\ 0
-
0’%

0 NH,

fCH;,
Hy (1)

with choline hydroxide, in an organic solvent; and
predicating the product.

35. A process
formula (I) is
36. A process
formula (I) is
37. A process
formula (I) is
38. A process
formula (I) is
38. A process
formula (I) is
40. A process

formula (I) is

as in Claim 29,
a topiramate.
as in Claim 30,
topiramate.

as in Claim 31,
topiraméte.

as in Claim 32,
topiramate.

as in Claim 33,
topiramate.

as in Claim 34,

a topiramate.
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