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WO 2004/ 063210 PCT/ US2003/ 041732 NOVEL ANTI CONVULSANT
DERI VATI VE SALTS Cross Reference to Rel at ed

W@\REHI06R10 on This application is a continuati oPCT/NSIHA8/041732

of United 5 States non-provisional application Seri al

No. 10/ 188, SRAEIf iANgd COMVWILGANT2 DER IWAILENEC ISALTS
priority fromUnited States provisional application
Serial No. 60/303,962 filed July, 09, 2001, the

contents of -WoLchp BEE-OREEDY S RETHROT §Zﬁé&%10n

ref erence. | presen

i nventhba appiatestionnbsed cph@im@@bnmeQMIyart of United
acceptable salts of a£ticogvulsant derlv |ve

5?@5@§s%gnfsrow5%%b<a?a PO CAtPH S5 phs racRut T ¥4t 88 - 924
F9f8853u19n§300@6@2nWchﬁaéﬂa§@étﬁrloﬁﬁ&%gtﬁ@mdU@ité@e
nvention U S. Patent . 513, 006, which is hereb
SDabepopE@EdqunabfePBhE@atﬁ©Eo$%%%%ldm%la@%/%@3n%@%lflled

3020 4208 1 EnB T RRREORO L BT EERR T anose

§Hb& F@%@te&nﬁyﬂréﬁeféﬁtéanate has been denonstr at ed
nical trials of human epil epsy to be effective

as adj unctive therapy or as nonotherapy in treating
sinpl e 25 and conpl gx.Pgrit alnSei e a5l secondarily
generalized seizures(E Faught, B J. Wlder, RE
RanseyheRpAesEetfenvebtmonKm&ﬁatﬁsemo Plcstiger, R M
Karim et al. | epsi. a '36.(S4) 33, .(.199
BheRRGSUR, 621 41 RACED L RDAS el-(tfse ot A st
ELedget i vERi, | ﬁ@‘%‘c@ss%@ (24 g}%pa?z&t(llﬂﬁ@ﬁ .and S.

Pat ent s No. 006, No. 242,942, and . No.
EhQBWaGEMtlmlCﬁoﬁwsﬁéﬂ@w iqeesrEsiace Faid retkience,
di scl ose processes for the preparation of these novel
anti-epileptic conpounds. 1 WO 2004/ 063210

PCT/ US2003/ 04173 3ackejiouaudatd ichecinventipnnar ket ed

for the treatnent of , .
U.S. Patent No. 4,513,006, which is hereby

incorporated by reference, discloses a class of novel
anti-epileptic compounds. One of these compounds,
2,3,4,5-bis-0- (1-methylethylidene) -B-D-fructopyranose
gulfamate, known as topiramate; hag been demonstrated in
clinical trials of human epilepsy to be effective as
adjunctive therapy or as monotherapy in treating gimple
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 (84) 33, (1995); S.K. Sachdeo, R.C. Sachdeo, R.A.

Reife, P. Lim and G. Pledger, Epilepsia, 36 (S4) 33,
(1995)). U.S. Patents No. 4,513,006, No. 5,242,942, and
No. 5,384,327, which are hereby incorporated by reference,
disclose processes for the preparation of these novel

anti-epileptic compounds.
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simpl e and conpl ex partial seizure epilepsy with or
W t hout secondary generalized seizures in Geat

w®eootas3210 5 Finl and, the United States and SwePEnUs2Iod3/041732

applications for regulatory approval are presently
pendi ng i n numerous countries throughout the world.
Ehrenberg et al in U S Patent No. 5,998,380 10 :
d|scrh@gﬂnﬁmamﬁcE@tccatéytéEc@thbF@ddépﬁvébﬁvégﬁﬁtment of

t he foI W X _CH20 HRI R4
01 =R T ChePSEbAEL  HENPL By S04 505 e

W tholRatetioNry, §98:380i z88 pbakuBesUtncatdent Brltaln,
acceptabl e 15 derivative is nmeant any pharnaceutically

Fam:lama,bw&%stmte@rsgatﬁso@néuéweégfleﬁnéf appd ications for
R O epa By e aF s opFhepfly  Pnline, BV IR

dﬁuﬂﬁﬁméshﬂnkda@m@mtlyherwbnmanectIy) a conpound of
the formula (A) or an anti-mgraine active 20

met abolite or residue thereof. Pharmaceutically

accepd 1%@ Sl tse ofy the gongoupdsent nbhesf opmybkg( A)
"“inclu Iﬁ%ose derived from pharﬁaceutlcally ,

dicodpisebphanmorgani cabhd acgaptabiei deriyadivasesof the

les q SUItab acids i ncl ude 25 hydrochloric,
$%@¢%ﬁ¥5%1 nitric, perchloric, fumaric

mal ei c, phosphorlc gllic, Iactlc salicylic,
succinic tolue?g;p j fiB aceti c,
citric, formc,
napht hal ene- 2- sulphon

ni c,
nd R%enzenesulphonic aci ds.
O her acids such as ali & qacid, 30 mhlle not in
t hensel ves pharmaceudti cal I'y accept abl e, 2 WO

2004@8%%?@%1@ﬁ?éﬁ%ﬁ%Q@i@ﬁé@@g aPS Sgggériﬂehhgn U.S.

prepa S use erms lates I n
et iNGg B0 /gHBI S0 US eyl p]n&i]rmb]eeﬂ’ethaﬂilyoécbb@table

atent and thelr pharmmcedtical Ly, 8SCeplablecdtidie 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
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
hydrochloric, hydrobromic, sulfuric, nitric, perchloric,
fumaric, maleic, phosphoric, glycollic, lactic, salicylic,
gsuccinic, toluene-p-sulphonic, tartaric, acetic, citric,
formic, benzoic, malonic, naphthalene-2-sulphonic and

benzenesulphonic acids. Other acids such as oxalic acid,

while not in themselves pharmaceutically acceptable, may
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addition salts. 5 Salts derived from appropri ate bases
include alkali netal (e.g. sodiun), alkaline earth

woreaoalog2¢0 g. nagnesi um)  ammoni um and NR4 ( WhePET/RS1083/041732

Cl. 4al kyl) salts. MEroy, S. L. in PCT application WO
00/50 0, 10_dj close eyt ¢ 1 cept-ahl e salts
Tonblintia 516 PREPRORF SurngCr S LBy E X
£ﬂ£@¥%¥ﬁ%ﬁ%esFﬁﬁaobgﬁlﬁ@néBbompb&h@sndé@fumﬂﬁﬂiﬂhﬁﬂﬁéthod
are as described in PCT aﬁplication WD _00/ 50020. .
Tharraceuterll #)dakiepraBhermasegsics 9y @i @sid

é§?%{§b£0£ %Q (B) include, for exanple, a!kali net al

suc as’ sodi um and potassi um anmmoni um sal ts,
nonoas &yt @ndepined sabtsapdirabkybaembaisem isallhsie alkali
trialk Iannonlun1salts traalk¥ nmoni ym sal ts;
i neSQEHvB) / r@&kafégeaﬁa SEnBE e vk gt um)
la ( S | uded
érﬁ}ﬁ%l n #@scopeaﬁ}é%%oﬁd@ %ﬁ?ﬂcgﬁ'{l?%m 'y
acceptable salts of the conpounds of formula (B) can
be p ed by_reactling e_co d of rmyl a
(B) dﬁgﬁfﬁﬁyap o rlh?epggs%pﬁ &8€eﬂ ng%zg%q?b
é@&élo@@Wﬁﬁéﬁﬁa@éuti@af@? Q@@ébﬁébﬂ@nsﬂ@t@ﬂkﬁ?@&%@ounds of
di scl ose harmaceutically acceptable salts of
thspi FakkgwelnasfomgeiaedBin the specification,
pharmaceutically acce |l e 30 salts include those
salt-form ng aci WBOSOMHR3 VO
2004/ 063210 PCTR not substantially
i ncrease the toxicit t hR%conpound. Sore exanpl es
of suitable salts ing¢lud alts of mneral acids such
as hydrochl oric, hyBroi odRC, hydrobronic, (Bhosphoric,

met aphosphoric, nitric and sulfuric acids, %F 5 wel |
as salRr N Jrlganteakl Hee—LEhaRS REr fEFCE 1ogCe e FCT

application WO 00/50020. Pharmaceutically acceptable

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
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

the salt.

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

salts include those salt-forming acids and bases which do
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citric, malic, benzoic,.glycollic, gluconic, gulonic,
succinic, arylsulfonic, eg. p-toluenesul fonic acids,

wara4/0632¢0 | | ke. 10 W now descri be novel salt PCI/I82005/041732

ant i convul sant derivatives including novel salt
forns of, topir [ suj | e
186 TPt aD P reregre" Shar MGt ee The dfifpound.

domanbaiienss 35 &mbyeoganhe hmeanideosalites pesenteral
invention relates to novel salt forns of =~ a conpound

afidor st w)h)&ém@l@rmcdb}’ééoeodmrq byehpbyesE Q| )
IS IELEC RRERROSPnD RS T o0 gl LA S e, as

ﬁéﬂlSaarealE@rmfdobgaﬂnephamdsgsathleasmammaﬂnahcnpatlc
on the sulfamate group i conpo%nd of, forWﬁ
%%‘érl%r‘&albﬁ’ef]%?’a%‘l’ircftﬂ Y§8 td Car §LHGARESF hyPH
Qﬁé&ﬁfénga uff%?@ene?n bbeosubhamme grioup Sfad, h%md
npound’ of formula 25 4 WD 2004/ 063210
ﬁNEVlEE@OS/O41732 In an enbodlnent the present
invention is directed to novel salt forns of
topi ramate, a conmpound of forrmula (la) H3C din,. 0O
H3C @§d "nddr ML 2i b® £bBeHBEafta¥ormphereiamtlikersalllsant
are formed at the sulfamate_grou of the conmpound of
C*Qi?ﬂrf{ﬂfal‘(ﬁr%) lfll%l‘a‘ﬁallé%ﬁg}’ﬁ%nﬁaég fRrEEN Pén Ciopd ramete

1"&5 f&ﬁfr{lsja an;é‘”&'u{@gﬂfé' BBY-SALLS 10 chie premaeund f of

ornul
pharmaceutical formulations.

onic,

Summary of the Invention

The present invention relates to novel salt forms of

a compound of formula (I)

H.C. O 0
HC" o 07\
o) NH,
© CH,3
H;C 0

wherein the salts are formed at the sulfamate group
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

(I).
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10 at the sulfamate group of the conpound of fornula
(I'). Preferably, the conmpound of formula (1) is the

wa@ormpoezdo of fornula (la). In an enbodi nent oPCT/82003/041732

invention is a sodiumsalt of 15 the conpound of
for a (1) er ' : b 4
I e e I S S e
don ratid]l slat hisrmesrboidi tvept rahatbe anvempoomd ©fa formula
|ithiumsalt of the conpound of formula (1). In still

t her enmbodi nent of the invention is a magnesium
salt of 20 the c @ounélof rmula (I). In an
enbodi ment of the@squegnti"gn i sOa sodi salt of
topiramate (the co nd of fonma (I -~ I'n anot her
enbodi ment of t hid;Cnveoiy on \gt(h?skum salt of 25
topi ramate (the compound of Eor a (1a)yH21n still
anot her enbodi ment of the in onis alithiumsalt
of topiramate (the conpound of [fo€Ha a (1a)). In
still another enbodinent of Hi@ inventipy) is a
magnesi um salt of topiramate (the conpound of formula
(1 @) whexrdA 200/ D6324 e RETE WISREA34 D41 B2 sullfagate group
enbodi nent of fhe_ prese invention is a choline salt
St tt?'i‘?e Céﬁ?ﬁ%‘m‘éi f ’%%1? 3 G[?P In another efrbodi nent
of the present invention is a choline salt of 5

topiramate (the conpound of formula (la)). In an,
aspedin arhenhatemnt menthenirerntésnt arg apkeddsgetal

] B PP 3 Bl oSOt ot Oy rornea

ateltatee SUIF sndf O cpssup os £ prlepacdmgosaddofalfbsmofla (I) .
topi ramate (the conmpound of fornu

| .|
B AD 4 S GTOTHLTN cebntoT Ty b (b5 ki Ehraggmpound of

13l 1 forms of the sodium potassiumand 15
f‘é{%ﬁ ne dsfzjﬂ(dats of topiramate, the conpound of fornmula

(la). Illustrative of the invention is a

phar maceuti cal ..conposition conprisin y_of
sal tgndﬁbﬁ“%’éﬁj%%%e O%ntgh% Jp%\é??réjc‘:%%t ?%a?l ﬁogﬂ%m salt of
ML IR B i®rmula (I). In another embodiment of the

invention is a potassium salt of the compound of formula

(I). TIn still another embodiment of the invention is a
lithium salt of the compound of formula (I). 1In still
another embodiment of the invention is a magnesium salt of

the compound of formula (I).

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

topiramate (the compound of formula (Ia)).
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20 Exenplifying the invention is a pharnmaceutica
conposi tion nmade by conbi ning any of the salts

walemaioo2edd above and a pharnaceutical |y accepp@biug2003/041732

carrier. 25 An exanple of the invention is a process

for making a pharmaceutical conposition conprising

conbi ning any of the salts described above and :

a" pharmrege uthisadll Meaecept ahkepreseniterinvdhtAnret hier a
exanpl e of _the invention is the use of.aqy of the
et Y ettt el RBPeFAMPARURAOHr ép&F R Pon(1df- a ITn another

TRAEEIEN, o ohbaPbeasnt betritishs su s R 15y o
teasioragd ton(ofie t b empouadt odnfdsmuded (Herei.n, unl ess

ot herwi se noted, the term 5 "anti-solvent" shal
refer to a solvent which does not dissolve a specific

SUbSHﬂQ%&NﬁEbéét?dgﬁg ﬁ?e@eﬁelth@ﬂti%&.%@ﬂ%tes to a
substance to cause preclipitation of said substance.
s st hereparinteseddneadty Pt Whet ltompesel alfone

r..a a of substjtuent group,.includes.st.rai ght.
R albhed T3r DORCRRA; REPURDr | BRSBTS S SRy ryett ion
relti G Scd NelpescaBEhybr phbphripgopyid issapio@A ,
butyl, isobutyl, sec-butyl, t-butyl, pentyl and the
qondeamdiies -t hepwpeend 18E nbpE@ula) dher” -when used
wi th al kyl nmeans a carbon chain conposition of 1-4
carbon atons. As used herein, unless otherw se noted,
"al kaxy"a shatthedeaspecanobxyhenpetbentr adivealt ioh the

above descrihed 20_strai gpt _or branched chain .al kyl

B A ol BTt hok S BPHORY: RebRoBdR =nd
SO e ed -DEtOXYirdnabEXYEBRXY caRgotiie bitkeorbhliesy1a) .
ot herwi se noted, "lower" when used With al koxy neans

an oxygen ether radical of a carbon chain conposition

of 1-A4GARUL AJOBr &Re invention is a pharmaceutical
composition comprising any of the salts described above

and a pharmaceutically acceptable carrier.

Exemplifying the invention is a pharmaceutical
compogition 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.
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The novel crystalline salts forns of the conpound of

formula (la) of the present invention were
w@ebanac2er i zed by their respective X-ray powdrCT/US2003/041732

diffraction (XRD) patterns utilizing a Phillips

PWB710 based X-ray powder 30 diffractoneter, using a

long fine-focus Cu K,,), radiation source and the

foll owi ng systemconditions: 0 a) CuKa radiation,

1. 5406A, 40KV, 30mA _b) Optics: 1/12 di ver gence sI|t 7
VO 2004/ 06 BeltRier (ResmRptaigr 20T gt hemIPXEBEIDRY sl i t

c) X C )
320 e e b1 8506  Saee erensids 603
Gﬂi@l{bdﬁvémmWemmabhatefhrItosasanbVenhOMﬁ&cth@es not

resent |nvent| irected to.novel salts of a :

R ISR TS TLISCERErcRABl Y5 ROGER &R @ Foimion
& @isumpndhal {oramhse (ﬂ;@éuﬁ%skl%y%tsal Liee
forms of the to sodium potassiumand choline salts of
sulpstegpound of fornula (la); and processes for the
preparation of salts of a conpound of. fornula (I).
Particularly, the novel salts of a conmpound of
f or malsa {ded afeereaiilikal ihdrei s, “alegheswhathercigkdnalone
salts, wherein an alkali netal 15 cation, a nmagnesium
QzafiSo At £ % ol THS BRIt WEPFRCesNCAtIPEasSETgAght and
HRAHARRN ALy RIELALAD! yronekudseaenagiom e)acga%
amat e portion of the ‘conpoun fornu a ?

1MmﬂmqﬁuméUhykulqthylmapmwpﬁlarEsepdopyi pbtiagdi, udsobutyl,

=55 P {15 e AL B TR pbt Bs! Ul PEEnPaRETice

riGRGRES B rChldaiged 1w li Spkpteseahs! gaghrdBa chain
hydrogen atom preferably.one hydrogen atom on the

compgtdtieonp ot ilort otaxhrn cvrgdEnd of fornula (1). 25
In a preferred enbodi nrent of the present invention,
the conpound of formula (1) is the conpound of fornula
As used herein, unless otherwise noted, “alkoxy” shall

denote an oxygen ether radical of the above described
straight or branched chain alkyl groups. For example,
methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-
hexyloxy and the like. Unless otherwise noted, “1ower”
when used with alkoxy means an oxygen ether radical of a

carbon chain composition of 1-4 carbon atoms.

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

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

b) Optics: 1/12° divergence slit



(la). I'n an enbodi nent of the present invention, is a

30. process for preparing the alkali netal salts of a
w@ormpoezdo of formula (1), conprising a.) reacPCTyS100&041732

conmpound of forrmula (I) with an alkali netal hydride,

an al kali netal hydroxide, I 8. WO 2004/ 063210
PCT/ US2003/ 041732 n@t%‘f“%%ﬁg‘?ﬂéﬁ%x?]&e‘f an al kal i

met alc)am deandit ddsthelletikpkopsetabned dietkictor
alternatively with an alkyl lithium and b.)

precidii t atSaan thecprodtiz® . at 5a Meeenpapeedubdr Py 0168820/ sec
conpound of formula (1) is reacted with an alkali -

netal hydri#fep wike and9er R conditions; or with an

al kal i, metal__hydr.oxi_de; ,0r i tal | ower

al koxel)de, %%\?éél%alb%adlunpgglrll n%%d%%% %lc%ér%i tions; or
with an al kali netal am de, under anhydrous

conditions; in an organic solvent; or when the _alkali
met alThes REGIAm Y SR RaPR vEFy W ERTER Pk P VEL r‘ﬁaﬁﬁas of a

A \ 4
ﬁ§%§§%§?g%ggﬂ#§m§?£|gf{gnﬁre§@9a5m§,p589@§ skt forms of a

€ correspondi ng al kal1 netal
csaitound o1 rfaameld ot avent novel herpeeséntinenfeonmisoef the

Is,.a process for prepari t he nesi salts of
BRI Do S O (170 BORpP PSP RGOk, } P Pe RO Ry the E
FerRaEnd 1¢f) f el grddds¥és hfr 20nangrephuarhoweiof salts

al koxi de; under anhydrous conditions; and b

ot eciqeimparinsg athef rmalat (Thbr ePREFEFBLRARYY, %:me_novel
%gyggmé éﬁq%? éﬂﬂ&iéf)fﬁf%uiga?iggaﬂ%tgﬁﬁaﬂﬁgﬂgﬁﬁqgk

ower al Kox under anhydrous condi t1ons;
MR iGins @w egliand ddiet oy odnetein pneeailphidt eebtbd
yi el d the correspondi ng, nagnesi u

salt. In,one _,
S8 men AT (A TBIPT <2 ac Ba Ui CaFf.oTofiigplaces
a@oMRWd Rfe iRfREGEA 1At o’ 8b8E ABLYb1{hen8od gt atom,
on the sulfamate portion of the compbund of formuié (1) .
More particularly, the salts are sodium, potassium,
lithium, magnesium and choline salts of a compound of
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).

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
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
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30 of the conpound of fornula (1) is a salt wherein a
sodi um cation displaces one of the hydrogen atons of

w0 b@4/0612116 amat e of the conmpound of fornula (1)PCEUSI003/041732

2004/ 063210 PCT/ US2003/ 041732 Preferably, the sodium
f@kb1ofobbe SOMBRUAL Ok ANRNA (lde e 2 P9d) UOESRE che

ranmat e, npoun or N
PLebeiahbyalt he Sodhumisalltteohatapidlamaiech Sald aBkyl
congound of formula (I1) HBC On...... Q00 H3C Oo
prthpumprangd O -~-CH3 H3C (I1) wherein a sodi um

cati s . . atons of the

sul ngrria e g%@?ﬁ%@%%%&ngﬁ’%%wi a(la). 10 In a

further enbodi ment of the present invention is a

process for regaii ng the_sodiumsalt of conmpound. of
retefd

f or mfQE 1525 Py t85i CRRRAERG Yo pf (1) 1s
Fosala wi{tR) anCQTRENS! RBLA1) niERGHLY dﬁ&f%@o@é

formula (1) with sodium 15 hydfi de, sodi um hydr oxi de,
codipd Power ol wokhdenorlkeddi metad dwdroxiate organvtth an

lvent: or-alternativel when the ound of
PR o251 ALOFERL A RS e "R Sl RISt anyarous
S 1 bower ol ¥oxhdani 1881 1iameehal kit 2Qi¥dr anhydrous

precipitating the product. Mre particularly, the '
of $0rall argpRirssolEggBted of ebdiltgmalkali

LS s SRt AnDyoksSusLl g, o BB "ty
ureldny | arthdro@M8ehdiandntheahdk eheppetoeiai yi sTHF
SRR Eh A FoPE B Ao IS, L% e
hydr oxi de, in an organic solvent such as THF,

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
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
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
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).
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Et 20, MIBE, ethyl acetate, isopropyl acetate,
met hanol , 10 WD 2004/ 063210 PCT/ US2003/ 041732

werdvanad21o and the like; or in a mxture of orgeel/TS2003/041732

solvents such as nethanol/ethyl acetate,

met hanol /i sqpr opyl, acetate nol./ y €of
et haﬁéfle/fi/ pfylt iceta Jel,lm %éﬁg@t%’é ?lhgel;:og%ghtﬁﬁeo
FRRARUG (19 PrE pidaied. Sl A derpapivenytst i kthe thapound
conmpound of formula (1) is reacted with a sodium
dfoviermailiecoxiIe such as sodi um et hoxi de, sodi um

et hoxj de, _sqdi um POX} Lugkt & cBUL-gxLde. 1and
t he ﬁrﬁgerpaﬁoglf er atg{é; é;&cjdl um %%?Eogtfde?g prefer akjil y
RGN R rissmeend{1ions, in an organic 10 sol vent
such as THF, Et20, MIBE, ethyl acetate, isopropyl
acet ate, nethangl, mapdl ,~gnd theQli ke, or in a

m xture organic sglvenfs su¢h as ne be@ol / et hyl
acetate, nethg llégp pyl-&cebe€R et hano| / et hyl
acetate, ethandl/is prop acg ate, MW the |i ke,

preferably in a 15 m xt ur ekof t hanol /i sopr opyl

acetate; and the product i CHQi t at ed.
Alternatively still, the c und of forngba (1) is
reacted with sodi um am de, der anhydrouS’conditi ons,

in 3N MERt agidpfracEE26neand the hydrogen
Iike?ﬁgﬁgg?ﬂégE%%nggdﬁggﬁgg pre%?pitated. The sodigﬁl 7
ataints prioduet  sElEdreatpe eef pilhat eamppiRdaft AREMULE) ey -
such as hexane, pentane, heptane, cyclohexane, and

the like, preferably hexane, preferably 25 at a

reduged 4 enperarenboditent angethé pbesenpSinveabdon is a
-20C. Alternatively, the sodiun1sali pr aduct may bg
DFCSESS (ERT PIRPIVHEDEET 0FOBE URKE2LE| 9&ne. CPRECSES h

t j 3 t &l i
ﬁﬁ%ﬁ%ﬂgo c A¥%¥%o %@%{S%ﬁ%iféﬁgtgr a38ohgetmst alfl ifzethula

an or'da h as ethyl acetate, nethyl
@eot,ateymprsiopimpy| acetate, and the like, or froma
m xture of an al cohol and_an

AL e Lo Bloohel 200, oLt o 3byent S uehueh
hydride, sodium hydroxide, sodium lower alkoxide or
sodium amide; in an organic solvent; or alternatively
when the compound of formula (I) is reacted with
sodium hydroxide or sodium lower alkoxide in an

alcohol; and

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, Etz0, toluene, t-
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,
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WD 2004/ 063210 PCT/ US2003/ 041732 actetate,
et hanol /i sopropyl acetate, ethanol/ethyl actetate,

war@4bk210 | ke, preferably from ethyl acetate 0OPCT/US2003/041732

i sopropyl acetate; optionally heating to fully

cdissahve dretr%)' l%e,ad& %V@trﬁixtgw Sgag!%ah@cagolvents

anount equ greater than out rval en

she apr eleetahiol Aert}grl 2 11:219:1143 sqmathhﬁoabd)sbparo@yl

equi val ent s, sf prefer nt equa

2565RS3 @&L]ﬂa\?’gﬁefrﬁtéwjar?c!:ec‘i%??ngeglA??%FZéFPPEP?Ylt feetate,
280D Sahde ; praqﬂycehérﬁ%mc@ryét}]s\féezﬁgtgﬁed

recrystalliZed from organi ¢ sol vent- 10 such as
et hymlaeetmvaim mﬂllélc,etm@ cwrspcpun@ybfaﬁermuéa (@andis
from.a m xt ur e coho

bRk ST e HFidecolion 2876881 un

mBehbanel, i leletqﬁﬁhaiee Ssdang| p598k0a%| aeatiatmer -
et hanol / 6t hyl acetate, and the |ike, preferably from

bathyides aset &he lbyceweamefgewohaw wr@s@e'\;bomée,
p§8lf Ld %ﬂﬁ; ‘il'?l%t%r %[%%g)cﬂ%ué rl:c%?ﬁ) $e£n§”bfxq' gg”&;&énﬁge

I nven SIum Sa cbnpou
sbmﬁrwltas(lbh al%ref&nsratEtyéo t NeB2( patassiddetsald, of sépreopyl

onpound of fornula (1) is a salt. wherein a potassium
aESF?Eﬁ drehhEeed o &ﬁVHﬂOgéﬁu%ﬂaﬂ?o%lk?heoguFFaﬁaWéXture

ofhahhe eeIReURY %ﬁlcfhoramﬂn?et(ﬂa)n&rﬁé@wplacew@e,

pot assium salt of the conmpound of fornula (1) is a
mpohassildisspropofl Eositedeat ethdro Rbetthmpoandtate,

< BpPaticePReRy 1 EoRia R fd il b ) B 5o5ably in a
nEREREUNd Lok oL iedpopy BGdatate,  akdl AHEGpeblkct is

~O 7> 1 O NH K+ o~ H3C (I11) 12
precipitated.

Alternatively still, the compound of formula (I) is
reacted with sodium amide, under anhydrous conditions, in
an organic solvent such as THF, Et,0, and the like; and the

product is precipitated.

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

precipitated by evaporation of the solvent.

The sodium salt product may be crystallized or
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
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WD 2004/ 063210 PCT/ US2003/ 041732 wherein a potassi um
cation di spl aces one hydrogen atom of the sul famate of

wo b@4oeizpound of fornula (l1a). In a further enmPOOUAEN3/041732

of the present invention is a 5 process for preparing
e RAUASSLUM S }1 9bpPofPTPURE 20k, LRHAHA (dohy1
preferably topiramate, a conpound of fornula’ (la),
aaoriratst nprad )theatikag phefevapdyndroim fedimil saddbate or
W th potassium_hydride assi um.hydr oxi de, .
AR SRR 00 WP KERTROLS: PEBLALY: (8, Ay, Hipsmive
HOHY i $0| ¥EMnPrwadt er pakexebyivhen bhe LRRAURGRI1 to
formula (1) is Teacted wth potassi um hydroxi de or .
potasEiiar Yt alkokbx? dequinadangscomolre axgfignably in an

recipitatinng th roduct. 15 re.particul arl t .

BUE AT 1o rip 17 soaPudrBheli iofh Beatsnably in
Y rident wnglell apbysbous 3 ceqditrhoBstsi;Nadid iddRyItling.
organi_c solvent such as THF, Et20 MIBE, toluene, and
the Blermntershn ythpFsoahant figlsopPpPeygst mey be

i_Biqts : i h u £ or il
TR o LR e Ll SRR B o g S en
sardarsc etdiwlerdcestete asmehifF] &t20atbBEsoptdoplyl acetate,
met hanol ,

acetate, Jisopro acetate, t hanaql , d
P e 1K G TS i BUEFUBE, DEgaf 2 LE0RPInAEh
Ay dBihanal/athyduac el at et hiBbDABEhL 1 SaBERRYk,
acetate, ethanol/ethyl acetate, ethanol/isopropyl

meddeacd,/ imnbudny ] idest pref eebapol Alaaprapysheicesadie

et l,;. -and, t ro t, I P
E e e R R
a3 tagaGt efy Wddt inpaiastully | dvesodlrkogkhdesslidhd asid then
pot.assi um net hoxi de, potassi um et hoxi de, potassi um

‘de, potassiumt-butoxide, and the |iKke,

preferably potassium ethoxide; preferably under
anhydrous conditions, in an 13 WD 2004/ 063210
PCT/ U820608/t0kL7 3mbodiment of the invention is a potassium

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

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

Preferably, the potassium salt of topiramate, the

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

H 3 C ><Ollu,,,,

H 3 C O\\“""
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organi ¢ solvent such as THF, Et20, MIBE, nethanol,
ethanol, and the like, or in a mxture of organic

waodnme2s0 such as net hanol / et hyl acet at e, PCT/US2003/041732

met hanol /i sopropyl acetate, ethanol/ethyl acetate,

et ha ' r e ad_t L ef
n oA P AP REEE BhTeafilin M cR1doET, SRl i/dEden
Aldrerat tvel yusfahbtet b€ chapoompoohd efmilcanila ila) .
reacted with potassium am de, under anhydrous
conditions, in an inert organic solvent such as THF,

Et 20,1,2nd fwgft&rﬁrlér\‘f@édﬁﬂgnEthpﬁﬂguﬁtreis%nt invention is a

preci pltated. e potassiumsalt product may be
pres g thbedomparing ahei pebbeentims sef tasfthex amepound of

ent ane, , hept ane | ohexane nd the |ike
LIl hestntor b o abtyhathy & Pefiopyd of formula
((l%fw,erc%rhﬁﬁiéih he range of about 25 to about -20C. .

Al ternatively, tThe potassiumsalt product may be
ap) eciypacit By byhevapupatndnobdf folmmudel U ént wiThe potassium

pot assi uym sal t_product be crystallized or. 20

recr j@f%%@%’eo‘)‘%%ﬁ ik gﬁ%ﬁﬁ?}élg%l' vBRESE G O&Ey |

acet aligoxrddYdr aﬁs@é@égiumsgﬂaweyl iacghabegamBichadlent or
et hanol , i soprop al cohol, and the like, or froma

m xt @l esmargemt s weenerls sawrousdnefhirsmudehyl) is

acet hgu_ngl /] - ;

et ha%g%?ﬂs%%r opy %%%%%%‘Jpe@%?ég%gﬁ ot h?IOtggtseltu At é,ower
and tdikdxids, pirefat adl yohdl pnaadm xt ure of et hyl

acet at e/ met hanol or ethanol, by heating to fully

bk ssFHBARS I AIRY, LhPEIBEFRY. I n anot her enbodi nent

of the invention is a lithium 30 salt of a conpound

of formula (1). Preferably, the lithium salt of the
conpdoe ofarftoranilary,) tlse acsmpoumbiepéi fioamulliat HIlimis

cation displ e hyd t f th | f amat
TEPCERS S BFRF TR RN A0S TAOVD SB64F6RY910
REH1 WSS/ 041 232 iRXef esabhyictbe1{-bhbi yirBabk olirt het,o,

conpound of formula (1) is a lithiumsalt of
MIEH r dvdtvene hargbridsundikef poeherablyaYHF; and the

product is precipitated.

Alternatively, the compound of formula (I) is reacted
with potassium 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 such as methanol/ethyl acetate,
methanol/isopropyl acetate, ethanol/ethyl acetate,
ethanol/isopropyl acetate, and the like, preferably in an
alcohol such as ethanol; and the product is precipitated.

Alternatively still, the compound of formula (I) is
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
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Preferably, the lithiumsalt of topiramate is a 5
conpound of formula (IV) HBC OO0 % 1; H3Cu\O + 0

WORB4106321®© - ~- CH3 H3C (I1V) wherein a |ithium PEr/Usmw03/041732

di spl aces one hydrogen atom of the sulfamte of the

%%ﬂ?ﬁ%pqagfvéﬁ%nyugh(ég)TH%O hg @ foéEermggggﬂbﬁenEthanol

resen I nvention roces f or
aﬂﬁaﬂhéfmiMEﬁaéf Dh & mbﬂbanﬁdoﬁforgahﬁul&oﬂﬁbnts such as

preferaby iramate, a conpound of formula la),
) f 3R FRAg WﬁEhéB%Z&ﬁHPb‘PPV&r m%a(gﬁf

éﬁﬂ%él}{!}%ﬁ‘d &?{ﬁé"? %h&h/&gbp X dee tldd)l WA the

| ower al I um or um am de, in an
m]@,nlpresﬁﬁmfty Im atheenuhti anﬂyth/beprbﬂaccorrﬁound of
fornmul, (%%%ls reacted with |ithium hydroxi de or
Iﬁeﬁﬁ g al koxi de, in an al cohol; and 20 b.)

pr ecizpidAtd g +d18, PEOdUL! . tﬂer@oﬂgbhhautﬁr Exsmﬁﬂ% (1) is
conpound of formila (1) I's reacted with lithium

rlwﬁaﬁe wijHy enoi%ﬁﬂrg/mr@ WBMEdAdi vheag, anh]yrdmuSn e‘aomdltlons '

ni. vent_.s T 0 e
J'I | I%gl glreé%er arkﬁy J'Icfc—ﬂ'—so dth%E%%o SNE i pr cf pI %‘gtg
1Alkesr raid wWHey prdiucompouptdeoipibatuta (1) is reacted
with |ithium hydroxide, in an organic solvent such as

THF, Et20, MIBE, ethyl acetate, isopropyl acetate,

nmet h Sthan ang t L K€, ' ] ; :
or gaﬁ?{:@ sol vent gim 15 WO O%?%%Brggg b%‘l‘?ﬁ%é %;E%E%t?isylth

aguentds stdtveariol Swtihyd s deetane, pethanel / hsppaopyl

et hano t hyl..acetate noj /i so
Sl et the T e By o er BB 30 DhaRr < ARy dPEGEeTabLy
aeonditdarsd aRGpd WO ths PaARGE p@faégdut 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
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
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
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).
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5 Alternatively still, the conpound of formula (1) is
reacted with a lithium| ower al koxide such as |lithium

woregonosi2de, |ithi um ethoxide, |ithium propoxi deCT/US2003/041732

l[ithiumt- butoxide, and the |ike; preferably under

anh itLonS;akna rgani v
T RPerinbE  EBU L kRaeh QRN e Sm A, 250
forinla (Xt dseaofitbigansalsolbfemopisatatas, the compound
t hanol éetwl acetate, nmethanol/isopropyl acetate,
hEoTEehyE@acet ate, et hanol /i sopropyl acetate, and
the IpkerepRE1{NeLAEOGYEH ubS SBAGCIHH I fd-arkete is a
Alternatively sfill, the compound of formula (1) is
cemptend wi hfanmalkyl(IV)t hi um such as nethyl [ithium
ethyl lithium n-butyl lithium and the Iike,
preferably n-tigGy Rrhi-Gim>gnder @ hydr ous
conditions, in an pxert | orgahig.sol WeptOsuch as THF,
EL20, MIBE angijdfé My J0 e Br oduct i s
precipitated. Alternativel { strQl, theNgpmpeund of
formula (I) is reacted wth |i/thium am de, under

anhydrous conditions, in anh I ¢HQr gani ¢ sol vent

such as THF, Et20, and the |j ge; and t )oroduct 'S
precipitated. 25 The lithi um’sal t product ‘may be
preciyhdoétd dHylienaparabtoonobiitbtaselsvemnie hydlrogen atom
anot her enbodi nent _of the invention is a gnesium 30

Al the s gl egRpetingt of e of AEPAUPH) OLpferaras v I he

magnesi um salt of the conpound of formula (1) is a

salt wherein a magnesium cation displaces one

hydr dgere afwntloér ¢heodiuménbmnoé bhet presempouimyegfcion is a

for mul ab‘f%}' 16 WO 2004606;’.2%8. PCT/ uggoo 041732 und of
B AR R HRgEstim SaFPBF PR “cShpSungTirund ©
Hfaila (1), | Sréf SPghesi tdbsabhadé, t apcbapeied W¥e formula
conmpound of forrmula (la). Preferably, the nmagnesi um

e, sfopisHEmlte is a s compound of formula (V):

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

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

b.) precipitating the product.

More particularly, the compound of formula (I) is
reacted with lithium hydride, under anhydrous conditions,
in an inert organic solvent such as THF, Et:0, MTBE, and
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
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H3C 0///" OO OOCH3 H3C O\~ EENONH NH O OWC
<CH+ O OCH3 My 3G--~ H3C CH3 (V) wherein a

wora@amei2wm cat i on di spl aces one hydrogen at om PET/UR®03/041732

sul famate of two nol ecul es of the conpound of fornula

| 10 | f t
T one ot SBLL CaRERaTRL  nR ket ER R op 1
L e Ba €O POLINEN 61 /ef:nynruhaetla):e pl‘eeﬂ'leﬁ'laﬂl/)isfd@pjdp@ﬂﬂta&:etate,
a conpound of fornul a rising 15 a,)

anchciingl thes c@ﬁ%%%ﬁabéy Fafiﬁ"ﬁl é‘ rwWSh eaghdsians. and
ﬂﬁaﬁﬁfgﬁggﬁvg%tpy gﬁkg§gggrous conditions; in an

IC SO precipitating the product. 20
Nbre.m&ﬁérn@tﬁvéyy sheltonphandompom@dwmfaf@mﬁmla (I) is

reacted W th a magnesi um | ower _al koxi h as . .
TRAfHERT Ut tiet h%a(%aéumnfawsgi ARaE gélc "%E Pichium

mi&éﬂtlpyﬁ%mdsthaﬁgdet heikihkem prefekalle, 1ithium t-
magnesi um met hoxi de, under anhydrous condltlons in

art ox i camad| vlemt 1 skeh ageéﬁﬁ?bla'c@mdieer a@@}ﬁdsf@pirsopyl
Cfac%:rg%l%::lg(? ; ;'Fjan %&?ﬁgggfc oet banol %hhanolmya”%tzbheMTBE

organlc SO vent's sUCH a

i iaigl | edtydnacet ahe, thet harel,/ bgopnopy m&ezeltzﬁ &L
et hanol / et hyl acetate, ethanol/lsoprop | acetate, and
qusRnic \E> DTy 63230 PETREEhsnldethy? acekate,

d t
B oIS IoRbea sy SCASHELVEL g WeRcace.
guteniql [t eoropyh adetmtant andokbhenflikechaasd lideampeoduct

pent ane, h%£ %g. cycl ohexane, and the I|i ke,
I SR ne, preferably at a reduced

temmﬁfﬁéﬁﬁhﬁfhéﬁf £8P, 0f habebtpdnloo@b@dtrmula (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,O, MTBE, and the like; and
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.

The lithium salt product may be precipitated by

evaporation of the solvent.

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

the sulfamate of the compound of formula (I).
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-20C. Alternatively, the magnesium salt product may be
precipitated by cooling the solution to a tenperature

WO 002062 r ange of about 0 to about -20C PCT/US2003/041732

Alternatively still the magnesi um salt product ma

be priscefrxairld, biyhe emagneawmnsaﬂtt RE Shlev emMP AR

sed erein the term"chaoli sh Il _nmean _the
]Ir?Fe E}a)tllo% antﬁ?‘%n%%lltll cu arI 3?§( Eoplramate, the

iwf)fdsmﬁiﬂéjykgmm um (C5H14NO). The term
"chollne hydr oxi de" shal |l mean

(2 hyReR5GE MY ) t FReenAgRaf#BRii Gl thpdr sepdeamate is a
‘]llfp arg her enbodi nent of the invention
a’ conpound of formula (I)
chol i salt of thg, conpo
is Osalt erln@cljrpllnectlon

e(B QFIS qu/f/ te of],
a \25 Pref bI
*’wﬁ s

|sacoI|ne

Pr ra
/%’,)
d| spI

digbbun \b‘f
salt of the c chline sal t

np d of 6t nul a
of topiramate,Q corrpound *2f or
Preferably, the gholGhe salt topln\];‘aﬁa |s a
conpound of foHg@la (V1): 18 V\D 2004/ 0632%H3

PCT/ US2003/ 041732 H3IC OOH,2J/ _OH HICO\~-~0s O
NHH3C- NO , CH3 CH3 H3C (VI) \Mre. n a choline cation

di splagss. ane, My Iwﬁlmﬁt egtleﬁ bhepsubtamahe @fyotxlafgen
conpound of formi In a further enbodi ment of

atoen mrfeéﬁm erilv@matm <D§ QWOpmgbesgléer ofr &par ioegppund of
fr[%hol i-ne @_%Il)t of a conpound of formula (1), preferably
a conpound of fornula (la), conprising
reacting the compound of fornula (1) with choline

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

lower alkoxide; under anhydrous conditions; in an

organic solvent; and

b.) precipitating the product.

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,
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
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10 hydroxide; in an organic solvent; and d.)
precipitating the product. Mre particularly, the

wa@ormpoedzdo of forrmula (1) is reacted with chol PEEUS2003/041732
hydr oxi de, in an organic solvent such 15 as ethyl

éat eféPQEP?yLnaﬁgEﬁgﬁolTHgndE ’cﬂymﬁétfﬁgr@@9l’

et haho and the like, or in a mxture of organic
pxddmnﬂs such as net hanol /ethyl acetate,

nmet hanol /i sopropyl acetate, ethanol/ethyl acetate,

et hanol /i sopropyl acetate, and the like, preferably in

a 20 M tiendbiehhyblacgtabigcienBgngl; 3G ipitated with
precipitating the product. The choline salt product

amyarb@ﬁ@bvgmt a$1edhb§8 bedporat Pentener hdlepdlanent . 25

oI|ne sal oduct ma [ allized or
%r‘iﬁ" 17268 é gff'ln :'I: %?gaéirg%gg )ﬁ%t h'lsel}fc% e]ierFﬁrably
a’ntflei aﬁ@iucf@dt hydmasehahee ifOphepybnaeebdt %,bdiﬁi o about

19 WO 2004/ 063210 PCT/ US2003/ 041732 et hanol
1 Hier. op Pl tairmreitdiveland thee thadessoamfsaht aprmixlt:tw wagf be

TR PR SR e B! DRPRLA B Kot Sy S ature 1
tq{'&tlegrgﬁ %%a%po LEt 6‘3’{03%8&@ eQOa@d tﬁftéi‘h%thﬁaXoFtlll

prefer ma mxture of ethyl acefate
dneimﬁgndgpam)sélﬂlyrddseblmaythe pokcdpiandecodlyl ng.
resent v ntion further relates to novel
Eﬁq%9ﬂa? e 0¥t ¥etonpound of formula (I11), the
10 conmpound of formula (I11) and the conpound of
formula (VI); and anorphous forns of the conpound of
f or miisa L(EHC) Jheartelzonpeuberof “¢oehuna” (Bhill meen the

o) f fornul a I t und of formula (V)
C% g{plt Te ccaor‘?'pod'lu’nd“% © é%r?grr%?%f%@ﬁ?WQS In an enbodi nent
}@'frdﬂ'j/% HiyaS e v i Iyl 4 rfrfiodd @m N O&ﬁiMNOI yst #hki gertor@boline
of _ the compound of formula (L1), nor
hydroxide” 'shall mean (2- hyrdoxyethyl)trlmethylammonlum

hydroxide (CsH;5NO,) .

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).

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



particularly Form Nal and Form Na2; and anorphous Form

Na4. 20 Anorphous Form Na4 of the conpound of fornula
W@ Raop/o63rey be characterized by its physical appeRUSI0E041732

(foamy solid) and the absence of narrow peaks in the

XRD (no, XRD ttern). 25 Anorphous Form Na4 may be

pr epar eds gt ng e co ound of formula (I1)

with sodiu ydr oxi de,| g)anl c sol very and

preci pi H3CI ngohe~ypr t txeating thejso ol

wi th an anti-sol ven or Qy evapdidat i nil;Crre-N3¢ sol vent

under reduced press 20 WD 2004/ 063210 |

PCT/ US2003/ 041732 y taCHsne Form Nat of

conpound of fornul aHld) may be characterized by |ts

X-ray diffraction pattern, conpri$VHg the peaks

Aol SR - 4 o AP RePREAGE. FEBISeEY Eh%%qggen atom

d#ftie 5901 A9mB2860200nE 8mBa0na. B%Jfo}n%lal I%%O
7.7625 1.2 12.065 7.3297 22.4 12.690 6.9701 8.

13.530 6.5392 42.3 13.655 6.4796 42. 3 14.975 5.9113

5. 0608 10, 5" 15 bao Ao S T 5608 ThE BE6 5 F BTy ton s a
h @65 A G5 ldrd2ading 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
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
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
mixture of ethyl acetate/methanol; and precipitating the

product.

The choline salt product may be precipitated by

evaporation of the solvent.
The choline salt product may be crystallized or

recrystallized from an organic solvent such as ethyl

acetate, methyl acetate, isopropyl acetate, methanol,

19
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25

30

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

W@2008083280 7 23. 925 3.7164 11.3 24. 445 3. 6385PGRUS2003/041732

24.985 3.5611 1.7 25.665 3.4682 5.0 26.420 3.3708

SRl PSS elhst 1578 UF A S

3k 870 208 W21 @ SQIVGEESZS&E@GEIE HhetIbr8Q) 184117

7.3 32.805 79.8.9 33.035 94
BCHEEF 4, Wt%%“‘%bgl%%?%%ylsaﬁte’z’f%@@ %%@P@éfﬂwmpﬂ
J%QEéggOQ§ﬁQﬁ%ﬁ¥%tﬁ%YSéékétaeeFObEHN%%eoﬁ1&&9 preferably

compound of formul may be further characterized
fyomtas ixtayre ¢ F r%’chybnapatﬁéﬁvf me@bﬁmqlsu Ry theatigjorto

5 T%]Ib Diffra n_Peaks, Na Salt,
ﬁ%l\% SSMngT etzk(’%O? nggpaglnﬁg ﬁe at'™ve Intensity
(Angstrom (9% 4.500 19.6206 100.0 12.065 7.3297 22.4
13.530 6.5392 42.3 13.655 6.4796 42.3

The present invention further relates to novel

crystalline forms of the compound of formula (II), the
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).

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.

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) .

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

solvent under reduced pressure.

20



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

wWa209083216. 0 22. 515 3.9458 17.0 23.925 3. 716HC/USBI03/041732

24.445 3.6385 32.1 27.315 3.2624 36.8 27.765 3 2105

18.0 .28.2
2. 8943743t

91%285§§ élg%%5g%8%§g %P % éF%gne orm

a
t

(I11)

TRy he @M@ﬁ@é@érﬁﬁédrdyngtboxkheypﬁﬂéﬁihdhﬂdnrpﬁttern,

above,-

al koxi de,

reacting the conpound of fornula
@Qﬁ@tﬁﬁ%@@r?@% P&8YFEm hydr oxi de or sodi um | ower
in an organi c sol vent or

(la) with
10

m xture thereof;

optionally evaporating the solvent to precipitate the
;ncxﬂ&ﬂleahd x*ygyabifirqgtéonrEeaksbaMd Said,i (Feam Nal

or gan| ¢ _solvent such -as et h\ll aceta Lsonr f\p\ll

acet atle Anglel (128)| i|ke G SBEREREUr e (ﬁejcﬁ"g:g\ﬁ? Intensity

sol vents such as 15 |met Y%a™y| hcetate, &)

et hanal / et Byl50dfcet atle, et haR6I /i sppropyl d6ét-& e,

et hanadl /i sepoepyl adet at &,. 79%lef er apl y 7.2

nmet hanol /T spptoepyl dcet ate,7epionally heating2to

fully dI'SSp} VggEhe golid,; apdhfhen pdding wai£ry

r ef erjabt g anount to O reater gt ixan

hbout |2 223 1 ccszléi%?gzuszooy 641752 482'%3

equi v 'ﬁn*u Yore—preferabby Hh—an—pReuht eq”

about = | ents gggﬁ9 referably in afy 5§Dunt

equal to Hho?if53 equivalbertd3 and ool | ng 12-6

Al'ternativie§yl2@rystal | i ffe 4535 Nat may be pfefared s

by suljj ectiégo@mor phous fSord2¥a4d t o el evat edOh@ni dity
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

15

conditions. Crystalline Form Nat of the conpound of
formula (I1) nay be characterized by its X-ray

wal2doer2té on pattern, 10 conprising the peaks:POEDE®03041732

X-Ray Diffraction Peaks, Na Salt, Form Na2 Angle (26)

d- spaci l.ativ t [ g 2
To BIG 1 e yfon B gIR| oY, hengskbOmhal B Fofhlla (11)
“%‘38%@ ﬁlMQSO AcHarfcO80i 8e @569 Pt5 Xiragqgiffgsgrion

. . 7.3815 7.4 12.375 7.1468 11.1 13.625
R AeIE 7 CYPYEE Bag Bhegaal 83 Be2%% 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 21.240Q
4. 1TB1ED. 2> X R§P DB Yt iion Peghs paNazSadts Form Nal

CC2A 1.7

23. 89037217 0. 8 25 040 3 5534 174 —25 6653 AR
35.7 |22ngds 3°2835 11.%‘5%?’0%3 3. 1??1%3’.131%2?% ty
3.0911 8.6 29 555 3 04ABISTEOMIy Ao 2 g2gg (33 o
31. 740 2. 81686005, 0 19.6206 1000
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
27.3156 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
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
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 equal to or greater than about 2

22
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23 WO 2004/ 063210 PCT/ US2003/ 041732 32.450 2.7569 7.4
32.980 2.7138 10.1 33.980 2.6362 8.8 Crystalline Form

wola®40632the conpound of formula (I1) nay be fRET/82003/041732

characterized by its X-ray diffraction atterq,

ecpripra ISTHEE £ HROTHR BFe heRRBLY 51 FaBfledHOURLREpUaL’ to about
Diffracti k Na2 2
i e i i AT Ry
abbS 1y Subvalldntds Fnd58Fohng. 12.375 7.1468 11.1

13. 625 6.4938 71 9 15.255.5,8034 53.3..17.605 5.

13. 3 AlitR Rt i ebss QEY%taig?ﬂ%oé2?§o§211E?§ %ng%%%gred
- J00; Ao B8003 473 Am1ltad téleld®atecd0Hh2mdBi%

5y, Gt sy qftifods fofnliad e el bt e Y

Hm@B ti2mHA0 3.5534 17.4 25.665 3.4682 35.7 27.305

3.2635 11.4 30.495 2.9290 12.2 31.740 2.8169 15.0

32.980 2.7138 10.1 Crystalline Form Na2 nmay be

prepaigekthyi 1 1esrystml khzi 6g the eowpbahld bE Eormilat (II)

froman anhydrous 10 organic solvent, such as eth
ok thet eqhamchg@rja:@@{lalpg’gts X-ray dif’fractqon patttyelrn,

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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10

15

i sopropyl acetate, and the like, preferably ethyl
acetate, wthout addition of water, by heating and
w@o@kios210 The crystalline form of the conpoundP@f/US2003/041732
formula (11), 15 specifically FormNat is a
tri-hydrate,. adtereas the2.@6¢gstallijne formof.4he
conpound &fp foygrul aj (11) 2.243@0 2004/ 06321010.1
PCT/ USZOG%J'3U4§JBIO:’>Z speci bi.gakby FormNaZ is a.s
non- hyerate—asdetermmned by — Kar - Ff scher
nmeasurenents of weight % water, as listed in Table 5.
S TA%?&almae R SEiHER VAL E BShe NaoSabtisdFofnforrveler (I1)
Meas. 9% Water Theor. Hydrat% Forn}’ Nat 13. a%g 2% 13%
rrtam hwéﬁmtélerl\léélairm’%’@%% PRy HF St & FAY aHothiE
it Lipy.are novel
P%g@; orgr}%lggf tﬁgﬁ%ﬁoﬂ%%nd of formula (111),
m)re partl cularly Form Ki and Form K2; and anor phous

fF o eSS LS OLakbe £0TBRYPY e ez

appeara r solig) ade abresica icfe Miteneity
TAAGRE HEV b X ot

FC 1011

peaks |i no Xﬁt!ng]_,,@rgglt)tern) Anor phgys Form
;(gr?rﬁl nu{e Eiggau ed ;yﬂLﬁljé%lrle COMpoUNd; i
Solverr " Add

véllpJLaDD bR Rytroxide; IH ary > %gganlc
a—lr;lrl- Bcipitati nﬁﬁ& nvrﬁct uy L% 1
evaporat i A 13%P sol yent 701\‘}518n| L] Eorm Kttt the
conmpound &f3 fe&ul al (111P- 4&&@ he characteriZed b y its
X-ray [di f frracti®on patter B-808énprising the [Fhldk:

Tabl e [6: X-Ragodi ffracti enoBeaks, K Salt, FdrinXl

Angl e [126)1 d-g@ci ng Rel at.iopgsl ntensity (Algsid om
(% 4.[975 157 27483 100 U 45830 15. 1472 43.3 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 2.9290 12.2
31.740 2.8169 15.0
32.980 2.7138 10.1

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

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

specifically Form Nal is a tri-hydrate, whereas the

crystalline form of the compound of formula (II),
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15

20

25

7.895 11.1893 6.5 9.940 8.8914 17.6 25 WO
2004/ 063210 PCT/ US2003/ 041732 10.460 8.4505 3.1
wa 2008063270 5608 4.1 12.270 7.2077 4.6 12. 730 BCRUSR03/041732
2.2 13.115 6.7452 2.7 13.560 6.5248 12.4 14.120
o7 dallly 180880N529280a3002 - hy8r24%, sayyaﬁuﬁrméned by
15.835 5.5921 2.2 16,135 5.4888 1.5, 17.225 5.1
KTyl - BiE @yer snpasyromsn T7°51¥e&95£7§ PrEET 8% ybted in
128 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. . 210
26.525 3.3

DFgrmZS-go% ﬁa%%&lm%é% 29. 53Rt 8220haog . SDHiﬂiate Form

[Nal 13.0-14.2% 13% tri-hydrate

oe

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) q—spacing Relative Intemnsity
(Angstrom) (%)
4.975 17.7483 100.0
5.830 15.1472 43.3
7.895 11.1893 6.5
9.940 8.8914 17.6

25



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

wWQ2002063220 9 33.810 2.6490 4.3 34.165 2. 6223 FCRUS2003/041732
Crystalline FormKl _of the coppou

may b
patte
2004/
Diffr
d- spa
17.74
13.56
27.2

3.786
30. 29
conpo
X-ray
Tabl e
Angl e
(%

14

|

1)

3 fuﬂphé60character$z%@0%v itd X-ray ditf¥action
fn, gamgoissi ng the Te5608peakd: 5 26 WE.1
163230 .G US2003/ 0417627 Tablle 7: X-Ray.6
crigy Faaks, K Salg,okgsm Kl JAngl e (263.2
x,;llgljzc‘lrrilSI ve Tt en§| 174/52(Ang<tron) (v/()z 4.975
;1JGJ—§;A§6PJ i QA1 o ar = awz_
17 a#n 1400479 17 %+ §730r\ 4. 5430 55' gl ]z§ 475
6 151@.929 210 3 52@89%&06 30.105 2 9661218 4
0 2.94844B4.4 | CrystaBPVAe Forlm K2 of #He?
und afs .fsesmul al (1115.5891be cHaracteri zed2by its
di THigaahison plat t erm, 4agdgconpr|i si ng t hel pgaks:
8- §7H@&SU'rTract|901£§gks, K Salt, FogmkK2
(20)17u SREacimg Rel@thyg, (ANgSTrom Tnyepsity
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 3.52098 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 2.92044 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, comprising the major peaks:
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4.430
10. 2

19.9304 100.0 4.940 17.8739 8.1 5.785 15.2649
6.275 14.0739 11.9 7.020 12.5819 18.9 7.835

wa 002h62100. 4 9.430 9.3711 16.4 9.915 8. 9138 BCTI/US2003/041732
11.345 7.7932 23.5 12.205 7.2460 6.7 12.715 6.9565
18. 1 TabliaA TR &-33858 MﬂraQBl%?ﬁihSQSKZQaSt 1 Fommn K1

6. 2805

15. 50ﬁ
22.2

15. 5 14 875 5. nr:no 17 'Lor\ C. Q14

Bnpies (1805 |15, T?P%C%%o o3 %’}‘\é'r?“%’sty
16.920 5. 2359] 15 (ARIFF 5. 1056 29 9%%17 gog

4. 9459

22.9.973 WD P004/5630483 PCT/[US2003/ 049638

18. 495

4.7934309.3 | 19. 15D. 46309 18.7 19. A3 #,. 4815

34.9

20. 2609403925| 50. 18.201480 4.2712 19. 37.4l. 485

4.1326 138 5 975[4.04%565948 22.[320 3.9799 0. 1

22. 7053 . 7 2374859394898 I[I. T  Z4.GAD 8. 6989

22.0 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 2.5484 14.4

Crystalline Form K2 of the compound of formula (III)

may be

characterized by its X-ray diffraction pattern,

compriging 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
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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
W@204083220. 1 27.865 3.1992 19.1 28.330 3. 147FCT/US2003/041732
28.860 3.0911 12.0 29 285 3 0472 14 7 30880 2. 8934
15.1 {31.965-495976|14. 44.323¢55 2,17158 9. 62-34, 235 |
2.6171 9. 6yt al | ine F4r®m3K® of the conpdfnd of
formulja (T1d )793ray be fumthenscharalcterized4by its

X-ray |rrzr@og¢(pn pat t €wn 3 og@Tpr i S| g t hesgajLor

peaks: X |-<dy f-haction Peaks, al t
For m K2 kﬂynf g26) o= apw.bélé et-ative— lgséroﬂ)

| nt endity 454285 130119 0204280 0. 785 I:h 28

6. 275 [14. FRP713 9 |7 026 @é £319 1 o éésyo Q71
16.4 [11. 2@.329932(23.53-PF915 ¢ '56'% 181%-113 475
6.5658 24.22.7135805|6.408592828 14/ 090 6. 2808 15.5
14. 8783 5. 9508 495. 9 [15. 2207898167 12.4 281WOL

2004/ 063273), R3¢ US2Q03/ 041632 9 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 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 19.9304 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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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
wa2@4863222. O 18.495 4.7934 19.3 19. 150 4. 630BCT/8S2003/041732

19.795 4.4815 34.9 20.200 4.3925 50.1 20.780 4. 2712

19. 3 [21. 485 %.51326| 13. 25.210975 4./0416 9.18.22.320 |
3.9799 195 744 705 3. 918261807 23.455 3.2/898 11.1
24.047—3—§§§§; -0 [ 247203898986 12.5 2%PD/H 3.5492
%3'3;2 mi?’ 9:?;94::: io 25 235995 3.]4249 wfyﬂqzb 570
. 1= o ZzTXIZ T—27865 13 o

28. 3303 1¥rP5En. 7 | 28] 8\,01@5"'911 126 0472
14. 7 |30. 890 92®B934| 15 14-345gn5 217976 1422;09)33 ;55;
2.7158 9.68.30335 P. 6174- @9é4nvqr alline Farin K1 and
Form K2 may ae qr ephr ed By63P8crystlal | i zi nk8 the
anor phous 1kor7pK3. More pas8iLlul arlly, cry3tadline
Formln U@ﬁ_@gnprepared by3pesrystdl lizi ngs®. anor phoys
For m K3—FTxym7gp OTgaNi C 30bygpt or [m xtureys. 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 2.6

Crystalline Form Kl and Form K2 may be prepared by
recrystallizing the amorphous Form K3. More particularly,
crystalline Form K1 may be prepared by recrystallizing
amorphous Form K3 from an organic solvent or mixture
thereof, preferably an ethyl acetate/methanol mixture
wherein the percent methanol is greater than or equal to
about 5%, by heating and cooling.

Alternatively, crystalline Form Kl may be prepared by
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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thereof, preferably an ethyl acetate/nethanol m xture
wherein the percent nethanol is greater than or equal

wo eoo4ab2ume 5% by heating and cooling. AlternaPCTmeb3003/041732
crystalline Form K1 may be prepared by 10

1|:ukcer ymamrczm ey raminpr@ usheBe Kssuehygﬁaerhneoﬂ:d fFORXOPY L

{ th
Gt s L T TR ER  CRHAH Ren KB PR By
f%@h e 20 MO 130 0 D632 Oa METEGSROAG/. 041732 I|ke or

froma mxture thereof, such as ethanol /i sopropyl
acet g:ﬂrefst@tlﬁamﬁ /Ramy | Kaderatee BRaPeRed| Pie,

refer V2 ekl nd,c
s ESEAA LA, RN B0pa o atRe sotvent
oire@liyshald i wZidigeafp rphofsrdor yn &3 éthmaacetgaavcnethanol
solvent _or mxture thereof, refer n et hyl
A S e MR RAD| i BRR S nHES BRABP R % TEsht tharhangHt
5leS Ibs,sshetg@] A &% iky. heating and cool i ng.
natively,

Alte crystalline Form K2 may be prepared by
10 redrtmﬁtluvzalr}g amypioukiFeorieks K2 omednber gaapared by
sol vent m xture there r ably_an_e

10 TR S TR R ekh RO AR cel hiengRaent
oS nikeMre e o Wre B abYy heat £8Byl hacatstey/aetnanol
evaporate excess nethanol, as neasured by an increase
ﬂrlrrtb@‘d |“’A’§jﬂt@e1|¥pé3r1'm RRE IR g anet {fiarYaBbaT Foen about
Sand @ﬁgzﬁl%ﬁﬁﬁ ‘%éﬁ&%a aEQrgkgésgmeEﬁanol
cén‘p rmul a are no ydr ates, as

a@eheemum hyy Kar Ilndﬁrmrlm"e}aeulengntempéraeught toh
water, as listed in Table 20 10. TABLE 10:

15 gKARLEE SHHEER APWES 0°R SAATSIOr MM Wat er Meas. %
Water Theor. Hydrate Form K1 0.16% 0% non-hydrate K2
1.09% 0% non- hydrate I n anot her enbodi nent of the
pr es ety StaQntHed IFd1sn am &5 amorphi2sof otheototnpeund of

conmpound of formula nor e articularly FormLi
forg%la (III) are noé hydrates, 5% éetermlnéd gywkar -

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), more

particularly Form Lil.

Amorphous Form Lil of the compound of formula (IV)

may be characterized by its physical appearance (foamy
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Anor phous Form Lit of the conpound of formula (IV)
may be characterized by its physical appearance (foany

W00 R004/ 063210 PCT/ US2003/ 041732 sol i d) apdr/ukmo3/041732

absence of narrow peaks in the XRD (no XRD pattenP.
sariordpheusd Roen aliseney 9E Prepavedeplsr éacthrg ¥R (np XRD

C ound of fornmula (la) with lithium hydroxide in an
Fﬁ&&%ﬁ?@ solvent or with an alkyl lithiumin an inert

organi ¢ sol vent under anhydrous conditions; and
preci pitating the product by evaporatiqgn of sol vent.

10 | dmpePhaiin HESTTRbbYi FRYit Pef PERBAPPES BNt TRAGE S0 e

1S _an r , c . .

SR A L B e R e
N vt not aw{ b amyalkglbgithanacter eredogrt

its physical properties (foqa solid), .and by the

Qﬁﬁﬁﬂkﬁa%ﬁlY%RWdﬂﬁ%%ﬁk@néﬁgFgﬁsXﬁfpgﬁglﬁﬁﬁ; éﬁ??ern).

p/éfg%ghﬁtﬁf e 1o PBS LB E%egaéﬁgraiibﬁa@fi R® IkReit 20
u

conp ormula (la) with a rmagnesi um | ower
al koxide, in an organic solvent, and precipitating

the product wt an_anti.-sol ven b ratj . .
the SOt V&t FREPST ‘glﬁ%%ﬁmslrnésg%rggezﬁr%%%&gt z?Lﬁarlinot o™ *S
Eeaygerels] udfrdRe HF esest chmpethdoofi Soraudey StAl,l mee
formof the conpound of formula (VI), nore

prarticaularly Fofmst: Crystalline Form CHL of the
compound of formula (VI) 30 nmay be characterized by

its X-ray diffraction pattern, conprising the peaks:

31 W22 Q68 2RO RATE LUS3008he 4¢38Rouadgbd E2amula (V) may

Jospacing Relative I ntensi Ly (Anostrom, (8 3B solia)
and by the absence of narrow peaks in the XRD (no XRD

pattern) .

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

reduced pressure.

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

particularly Form CHI.

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

comprising the peaks:
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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
WG2008043250 45 14. 019 6. 3175 2.29 15.372 5. 764BCT/8SHA3/041732

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

99 28.959 3

0833

1. 07 [34ng@34 2°8800| 2. 44 sBERifP 2.|7823atiys TRiFnSity
11: X{Ray Diffracti pn Peagstromdline Salt, Fé6%m CHL
CrystalTing hggm CHL of Jche zmapour|d of formulsa (V1)
s may be rgrgggr charactgyized; by 1[ts X-rayo.g7
Angl reafLLﬁ”l' G L S LR R I
(% 10.243-82B376 b1 44 22%0 6 17604 5. 454, 3y7}
5. 764 To G250 oah 5 O 550% 14 360 5. 10846 7
18. 540 4. 785869, 05 | 20. 5315813260 100 00 22-P5A
3.4634 6. A .241 8.6376 91.44
13.079 6.7694 5.45
14.01° 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 3.195
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 11: X-Ray Diffraction Peaks, Choline 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 CH1
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Table 12: X-Ray Diffraction Peaks, Choline Salt, Form
CH 32 WD 2004/ 063210 PCT/ US2003/041732 Crystalline

wa-eroaiocddio of t he conmpound of fornmula (VI) mayPGBEUS2003/041732

further characterized by its X-ray diffraction
pattern, conprising the major peaks: 5 Angle (28)

d-spaci n l.atd tansi ( mddd (VI)
8. 63?’6‘3@%‘3&3&%@551 5&{7]%4%§/1%}(162 z%g%r@é% 0@5 fég

mhQ0 R0 Flateerl ThatReyerti 1¢d doy | bns Péaksy @hﬁlfrnétlon
Salt, FormCH Crystalline Form CH1 may be prepared
p@\l}t@rrylst SR i H:él%r FYHT An organi ¢ sol vent
or m xture thereof, 10 preferably an et hyl

acet at e/ net hanol m' xture wherein the boiling point of
t he m'xture is about 74 76C (i.e. wherein the percent
met hapet—n—the_nx hgn Vi sit
heat i ngAHH&ec g?@ng Anr*;¥%5n? not hgggg%&%kﬁnn%éhof Y
t he pr esent | nventi-bn IS 95 R—afbtprRouS for “éj:‘ "‘T—,"_‘“"‘
conpound dfo 2ol 3 () 8- patiti-cutar] o
Anor phous ¥Eor3i2CH2 of the- Féfh%mmd of _form

may bé chataci®rizell by #t$288ysi cdl prooerltoiopsOanmry
sabid) 13AN{Reyu D ifdinaGHomeRe des pr @pat tue hfal sacFpyi CHL
the conmpound of formula (la) wth choline hydroxide,

in an 25 organic solvent, and precipitating the

pr Od%&yaleﬂﬂ{@&%ﬁﬁ‘gcﬁbeméyl Menprypdeedr gueegstallizing
press 33 WD 2004/ 063210 PCT/ US2003/ 041732 As
tlhﬁe@:dmiimtn £xdme a:emgmbq: c8P1VERE| PT BEEFUEE &hereot,

f
N e Liat
?3%%;];?5 ffﬁ usednherei-a, 1Ehebb8ENM4-76°C (i.e. wherein
tically

effective
the percent methanol in the mixture in less than about

5%), by heating and cooling.

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)
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
organic solvent, and precipitating the product by

evaporating the solvent under reduced pressure.
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anount”, nmeans that anount of active conpound or

phar maceuti cal agent that elicits the biological or
wore@iHosna0 response in a tissue system ani mal POF/UR200E 041732

that 1is being sought by a researcher, veterinarian,

medi ¢al uERAdetmsrinor tdchdrexdl isubijast ‘wehed 1 rafeFedo an

alleviation of .the s tqns _of the dise r

, , h
i §Gr de P G Ve &t gé%‘?ﬁé S8 s Fof %It rg%IS_L s_t%‘ 1 e
1NVERT IPR SRY JFe tadBithiesis ebselrirat isubjofC lexiprriendt .
thereof at any dosage |evel such that 15 the anount
is therapeutically effective. Optiml dosages to be

adm nj st er ed .may .be readi & ' .
oki | 1h50 YaEG Mete it I véﬁyﬁryvgt%é?vﬁi%%%ﬁlgyf‘aifcfl?lcgrlve
Shint "Us ebarid e pdenfuntdrifissttiate emmpicduadstorengt h

of the preparation, and the gdvancenent _of .th
pisgmpseuddinil ipgient2 ey &ddidliten t ng%l&]sogalscsagcioé‘t ed
wi ;R4 I al; tt'@%tueb%;y' 3G ol eatBchall R WehirRGh that
mﬁg{ﬁceﬁaﬁa%%stpv?é@gehtl,n %?etl and time of adm nistration,
1 [Heires Wdught thye aneesseaoched], ustetdosages.ams mpgd cal
resent invention further pravides t hq e
§ 8 BTG bR 1 de e e R ©F
JrpRSrRdB M i HL i@y f dikrsRid eangefiaeed.
erei'n” in a therapeutically effective anount.
Preferably, for treating epilepsy, the salts are

adm nj. st er i n Qs a Qe -&p%,]h%téangm tered

rTg/dg‘lr'Ll}ey,saﬁgtrse Opfe eerg%fesyt%%rgtalhe r%}nge of” about 16 tSoe

325 MfeReE On tndece taident 34 W2 040632 yel such that

PCT/ US2003/ 041732 The sal L-@ _of régl nst ant i.nvel
ui

iy
they ame v SGTEP BV 157 ¥&tho ’ptalgnamglﬁo%%ges

e i idd ed dd} kN @1 drmiM¥® by those
%ar%?%ﬁ@ﬁlyﬁgﬁe??ﬁ%}t‘s of they:;orrrJOlj:rr1n<3:IL of fg}rmla

Hi)l Ty ibe Hdnianitst emstl vl lanjpry peridhttéieaParitifod ar salt

i nc] udi,ng, but t Ji.m.ted ta, vi ral,, HIJRA LYy,
Ys#tagers t“lﬂﬁtealoné()i rqlquﬁ%rré—’lr}:ulso@ ul grh %( iaglﬁlier%gnt r avg%loeus
ﬂfe@ara&li@%ﬂt anRP U d Sviartdaarsdeigmlthebuticaase masalition.

subl i ngual , ocul ar, rectal and vaginal routes .of
ddvriaddsittim orfacharss ASsP R e e &iivd P@frsfflﬁ%?‘ira

p(a!t)ient being treated, including patient age, weight, diet
and time of administration, will result in the need to

adjust dosages.

The present invention further provides a method of
treating epilepsy in a subject in need thereof which
comprises administering any of the salts as defined herein
in a therapeutically effective amount. Preferably, for
treating epilepsy, the salts are administered in a dosage
range of about 10 to 650 mg/daily, more preferably in the

range of about 16 to 325 mg/once or twice daily.
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10 may al so be adm nistered directly to the nervous
system via intracerebral, intraventricul ar

w0 ndmacRi@br oventricul ar, intrathecal, intraci BCEUSZNN3/041732
intraspinal and / or perl-splnal routes of
admnThﬁr%ﬂlQﬁtOfvﬁh¢l%ﬂSWthoﬁtvﬁﬂﬁﬁoﬁeW?Ee§e It will

gguf gadid kil ;éltgotmﬁsttgtsa' lgd 8,4 0€ 1" bpparent
ose or r

any equency of m ni stration that
tpr evicdesk iflhedlesi rige: tdet apevie paftéctilbslsyi ttabl salts
for use in the_ instant |nvent|on To pr

are the
Oﬁhéh@a(?élﬁtﬂ%%ﬂ P hs (bF TRE ?oagﬁéaéﬁttered by any
paBLeRtd.an, il f@c‘fﬁ;c@{ng%hebé’@' h8cdesmhkhad r erliaN oral,

are intinately adm xed with a pharmaceutical carrier
padeoirdinyg tiotoyent tomed 1 t étphi quesramhschlacar(rltrér,

may take de variety of for pe on t

PG e LR RBr (S nFSPPaERoRals, fuoeal.

n%éaqfwsuﬂmﬁﬁgua%ﬁﬂééﬁya@r Paceal esal. vhglaaapabmm@s of
conpositions in oral dosage form any

adhanmmatmx nﬂﬂ@tsalats el ahmyoteaoan@ @ﬁeéorw}s (1)
for "ggu e ajlxr daoP c%f%Can%efB%fc%ﬁfép' tem

ers an sultable carr

vﬂ@drmﬁyadéﬁﬁbﬁﬂl)ruﬂum&wawﬁfﬂcugaycols oi | s,
al cohol s, flavoring agents greser ative, col rin

1@@6@@@@@%@@#@ For WRFFYRearl  plBpERELPSRE S deh

1%%ra iR e/ i - §3Ps4H esoahds babbehSnistration,
itabl’é carriers and additives include starches, 35

w%@hZ@ﬂANﬁﬁﬂﬁﬁﬁ:E@ﬁ@&ﬁﬁﬁﬁ#@ﬂl?SQt wiyarbe HﬁﬁdéﬁﬁS?PParent

ranul ati l.ubri cant.s, binders

i Sy e hgeh SRR € ne T B BRRERs 8 of SEREEPSY Of
a@%§%léﬂiéﬁﬂﬂﬂ“@Héﬁupﬁﬁwld@@|Eﬁé asdicapsuhesapeutic
represent the nost advantageous oral dosage unit

efdemt i whlidnltks £ @) 19R Sip HaraatBEERBEI 1BYPREAPE -
are obviously enployed. If desired, tablets may be
sugar coated or enteric coated by standard

techmdmyxbpéiﬁxnhétphafma¢mmtimabrepmpeditﬁnnswhfchhe
cocoa butter could be used as a carrier..For .
OpREROT AT R C % G TS (REaF 15 CakbrI S8 SPAPTe
hiQ MRt efne LHAUGH QU REraditakedi RIS, af phaexasplLeichar
cgg;g%i?chordlng to conventional techniques, which
carrier may take a wide variety of forms depending on the
form of preparation desired for administration, e.g.,
oral, by suppository or parenteral. In preparing the
compositions in oral dosage form, any of the usual
pharmaceutical media may be employed. Thus, for liquid
oral preparations, such as, for example, suspensions,
elixers and solutions, suitable carriers and additives
include water, glycols, oils, alcohols, flavoring agents,
preservative, coloring agents and the like; for solid oral
preparations such as, for example, powders, capsules and

tablets, suitable carriers and additives include starches,
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such as aiding solubility or for preservation, may be
i ncl uded. Injectable suspensions nay al so be prepared

WO noo4bd2eth case, appropriate liquid carriers, PCT/US2003/041732
suspendi ng agents and the |ike may be enployed 15
smmarchcal:mt%al granpbdstinen3IREEEI n Ll aestt % riplnders,

b I
FEL P800 DL ag 8 pHACL B RESH B R choir case

cfﬂ’ ARt 24 16n, abaul eB80and ebpacilieke xieﬁ:gfe%ttrﬁﬂtthe most
20 The foll ow ng exanples describe the invention in
aprenErgeRea; Prahdlasegrniehledors i HPugtyige qare Solid

e i Lo Pt el B
d sisedd ek alpl SHE 02y Sbal pugaTheosskdt ioon emds it |daaked by

|n an ice bath, To the_solution .was_then added 1Md :
A BAEBITERS | n FHEPPEIEORLF 36 BWSERHEl 1D

éﬂ%&ﬁ'é&b%%Sb&EﬁéfegouQH B2 (IkBd As Br eGhpiilate was: -

precipitate was filtered and placed in a
p&unnnnxn&ﬁbemh64@arruey|whélthéupéﬂ33§qmmr¥ﬂﬂtSQﬁ¥1le

Forn1 as .a s |d 36 004/ 0 1

a1y E%ﬂﬁﬁ%g g agégu%l L Formiky POSeS
-Eﬁhréﬁﬁﬁﬁﬂiﬂgc@@mhﬁllzt95oﬂﬂﬁbk p&&sék&&&ht&dimmyfbe
di ethyl ether (20 nL). The solution was _chilled in an

ineludadr bEiFchelS NOUSREPFIPRSs MG PFC. BR BEREHTE 17
EFJEC (g?Q% S%Top%%éé lil $4t hgradded dr IRy agents

t|o was stirred for 30 mn an
ahdrﬂhﬂnlﬂkéumayﬁbefamp%dyedhe preci pitate was
filtered 10 under N2, washed wi th additional diethyl
ether and dried 1in a vacuum oven at anbient

t enpefiad Yhiea ta gt ﬂcét‘ecoﬂ@EJ@&@hbﬁbS altrephO@HAl]l afontain,
Form K2, "as a white solid.

per dosage unit, e.g., tablet, capsule, powder, injection,
teaspoonful, suppository and the like, from about 10 to

about 500 mg of active ingredient.

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

invention, but not to limit it.

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)
dropwise. The solution was stirred for 30 min. A
precipitate was formed. The precipitate was filtered and
placed in a vacuum oven at 34°C, to yield the potassium

galt as Form K2, as a solid.
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EXAMPLE 3 15 Potassium Salt - Form K3 Topiranmat e
(0.7512 g) was dissolved in toluene (15 nlL).

weoioasei2um hydr oxi de (0. 1440 g) was added and PEEUS2003/041732

solution was stirred at 360 rpm A Dean Stark trap was
attached and the hot plate tenperature increased until
the 20 tol uene was a rapi brEuU¥ (at about 185C).

The solution was naintai f lux for 24 hours.
The sol ution was pralth@wdthn Gadaol- Hoxm K2 t hen
filtered. The remalnin sol vent was _renoved b .
rotoﬁﬂﬂﬁﬁﬁ@ﬁﬁ%n(1nO%Oaaﬂerzbgﬁhmm§é9 3?83@633§ﬂWQQ51n

emaining.n th I werg . di [ t -
LER, Wik P PR CoT R BRI O R, e e i
ihexanasef Bttt )undesulf i nglM npothes$ oumat eoh-bhtexide in THF
recipitate. The precipitate ol | ected by vacuum
?a_ 195 ath or? ot WEShed" Rt E}lﬁi é’ﬁaﬁ% QFHQWF%X%&)@C, So
sgdozﬁltgioﬁ he ot agsi Wi 8A! {28 sEQLMK3£oaS 38 $@ld Gndlke
[

was 30 stored over P2C6. 37 WO 2004/063210
REH PSACA3Y 0T 3ormAMPLERE Sogicamisalke waEorfhliNgres]

Sodi um_ hydride (71. (60% di sper si [ ' :
BSE W AR 1T ot EROBak: SRETHN G e r e
M2 4 QFacidn MBven AvtSOhibi ent ot einppirbanate tE5GA aiy) the

dissolved in THE (3 nL) was added dropw se.

An |
raidigdionalsab (RTeMUGE 2BoBPFEnELe EE0S WH)-tich SRHEY 2
nm.) was then added. The 10 solution was stirred in an
ice water bath under N2 overnight. To the solution
was added hexane (4 nl) oEBXAMPRE 8ol uti on was again

stirred overnight _ resulting, i,;n th forympti on of a

cl oudy precipitat8SEiﬁéigngEﬂghihggﬂa%ﬁgged in a
refriggratara@nd s hes1bngp aabr aezeplivedover Ricdifenelh@s
sol ution was renoved fromthe freezer and then

sl + r Rbtsin drydrenbéeat Or 24£8r Jabyae 3desE £nd Fhe
resultin recipitate 0 cte a
sfqe.lﬂ 1Qn 5 sansdt :grre 2@ ?g %kﬁ ﬂ B)éa\ﬁ Gy lttraéps was

irT-dried el'd the sodium sa
dt9fdBhed and the hot plate temperature increased until the

toluene was a rapid reflux (at about 185°C). The solution
was maintained at reflux for 24 hours. The solution was
allowed to cool slowly, then filtered. The remaining
solvent was removed by roto-evaporation in a water bath
set at 30°C. Solids remaining in the flask were dissolved
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

stored over Py0s.
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Nat, as a solid. 20 EXAMPLE 5 Sodium Salt - Form Na3
Sodi um hydride (0.1076 g) (60% di spersion in m neral

w@rdop/ 068230 r i nsed wi th hexanes (30 mL) under N2PCT82003/041732

upper 25 layer of the solution was renoved with a dry
pi pette. The renai ni ng hexanes were evaporated by fast
evaporation wunder N2 for about 1 hour. THE (2 nlL) was
then added to the sodium hydride slurry and the
resulting slurry was cookxsMPDEad ice water bath. A
sol ution of topiramate 30 (853.8 ng) in THE (2.5 nl)
was added dropMAseSP§EEWb5@¥t1 EoFEMaL dride slurry.
Hexanes, e edsb8_dilpciciid & 1
resuﬁflndﬁgdgk%e ?lgnﬂg? SGBFGCID tate. g'mlnera
dreciygid at tnyes ya’cﬂmmsfwhthrpdntmshaahdv\ndxhedssln@r N, for
2004/ 063210 PCT/ US2003/ 041732 addlgignal neﬁﬁg .
3t°né‘ﬁ“’b1 2 e PRI GAcRint BRERAERL 3465 OPoR S0 ed in
Eﬁﬁ 3Hﬂ}'%§b59aanW@§oﬁ%¥§g wi hh diatifvlorgiheiclAQon of
soni cated. The solution was vacuumfiltered
tajpiraﬁnam presipit ate THFed2i mLd vasubkesyaddad . -34Ehe

ield the sodiumsalt_as For 3
%qé”agso%l?hﬁ%g] 2Rt FT NEZ %8 gggl umnhy&i de
&RO% Mt Wasté | fisedsdltt1es whthadpent arsankl (Al)niancnd
then allowed to dry under a N2 stream . A sol utiaon of,
tthespi skl O &S @I TRHELY 189 Py ehad Ihken * eﬁd‘é@d% in the
NS ROUA BRIV L6, AP I FLLID PR, | OPAL! BEGHAGH Gras
i On WasS Cco0O0 In dry 15 ice/isopropyl
Al | ibad rnreaﬂdlgd;teantarl am@dthenwaniot @ fimeemer
tenperature. The solution was filtered thr
DA on' 1THE P HREOS oV Ee | BHMRHER: AL P andd qe5er and
tﬁ'%] AN Hnded N Stk &Rt OVERPE BAL urk0 FEOWbbLRY 3P TRl .
e solvent. To the residue were added hexanes (15
Tie) .rekhel tiem| pregipitate was collected by vacuum

filtration and air dried to yield the sodium salt as Form

Nal, as a solid.

EXAMPLE 5
Sodium Salt - Form Na3

Sodium hydride (0.1076 g) (60% dispersion in mineral
0il) was rinsed with hexanes (30 mL) under N. The upper
layer of the solution was removed with a dry pipette. The
remaining hexanes were evaporated by fast evaporation
under N, for about 1 hour. THF (2 mL) was then added to
the sodium hydride slurry and the resulting slurry was
cooled in an ice water bath. A solution of topiramate
(853.8 mg) in THF (2.5 mL) was added dropwise to the cold
sodium hydride slurry. Hexanes (25 mL) were then added to
the ﬁixture, resulting in the formation of a precipitate.

The precipitate was vacuum filtered, washed with
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20 m xture was sonicated and the vessel sides
scratched to induce precipitation of product. THE

W@ 2008/06d2)0 was added and the slurry stirred atPeEnmosmng/041732

tenperature, and let stand under N2 for 2 days. The

a@dutiongl phesppeeatadngdenc plleecced My Wastim oven at 34°C
iItration1 ﬁinsed 3 tinmes with 25 hexanes (5 nL) and
PLcRA°Fbr 16™hours in a vacuum oven at  anbi ent

t enperpk U£§suleimgelsal&a_ex@@dmeaewlvtita;s dHuiaMNdetha@s (40
a solid. The solid was lightly ground with agate

mh} t and asenpested- prthe £01UEdOMFas3yaguump 04y oszad and
PCT/U82003104173§ .EXAMPLE 7 Preparation of %odi%m el

P tPFBFAPARACS FEpPrattt 8 (SAY ATl Y hds O Yield

G SSOLYBlmi BaTHELL4Porl hiadl, HROM tygrature, then
freated wth 50% aq NaOH (0.8g, 10 mmol). At the end

of addition, a clear solution was forned. The THE was
evapor at ed under reduced e,. and the

oi ly.residue placed undergg§§§§§+§o renove any 10

remai ni ng sol vent @odsainersaiihe- rexdhqQtad orned as a

white foam_an andrphous sol1d. XRD-analysis

conf i $e@tumhaydrhée HPBduBY) wwasamdnsiveud. tEOSVPIVE td

T 0 S, B bR B By, O AR s,
O dseimiei dwoxoflet ¢@invbriatd. 2395 §0 mmDITHFand 0 tiie was then

xture S stiéred at ro n1t%gp. The et hanol was
é&@&%ﬂ%ﬁe 1€ 29188 BYETdfss BPde § tin ES FI3ER hy|
5L 20,44 00 fhd 880uLEeat fHsWMbB1HAO 6 20.48) .

resulting in the formation of a crystalline solid.
i/ sodpronps abtdketl edatbyanf| then 6 lawedaitic tidmy to

. ' h Li '
écgoﬁ gﬁl%r%(ei;\éa%rg p S)T]H%a 8%?1815% Waz $YSRE! %%idtll'lq:cﬁcr:,g'y Ian

and Just "enough T0 disso

¢ hen s9)16h Wi i heett . | oDkéngodnyidh wakethefheldaewsd e stand
was filtered quickly through a snmall cotton plug and
e 55 reeFh PVALTHEEH: 1 et et BB, STRROTREBdEBE solvent.

Gy Syl | 280504 OV ET 2 ARQHT n2QaRER. (1BE39li d ¥RS resulting

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

mortal and pestle prior to testing.
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collected by filtration,

washed with a small anpunt of

ethyl acetate and air-dried. X
wQ 20029321000 WO 2004/ 063210 PCT/ US2003/ 041732 BEXANPL0B3/@41732
Preparation of Sodium Salt Form Nat 5 Sodi um hydri de

(95% 0. 51g,
at roomterrperat ure.

30 Water (wt % by KF)

20 mmol ) was suspended in THE (100 ni)
Topi ramate (6.78g, 20 nmmol) was

added portion-wi se to the suspension. At the end of
addition, a nearly clear gghuMpipnywas fornmed.' The

solution was filtered qui
plug 10 and R gggﬂ#ﬁihﬂs ef aBoddumdSa e Fored dedd

pressure, The

(50 MIPHAIEE e

F5 419 98,

ugh a small cotton

G338 SN ESE e (o

glmg

gl )ang aﬁoé@%mﬁ@ﬁ@@ﬁﬁéw ghvhetechReapaducts o3t ald ekhon
i ze out, then cooled in an ice-bath. The

colgal wek rtml )ect ehit byhesen{l| pFagddat imashed adigar golution

S 265K -0 ol S Mo recoure

aeatlidna Sially Eeésﬂc&@é Bhdcdat undepi rafaiugm (tbS:c&(ﬁlcgre 4lhy

to crystal

T SRR

nmol ) was dissolved in THE

(120 nL) at raoo

HHATSHARU O YR t P avabeHt t hTB@waadmg@foe@efg asy@ white

ordeé?ﬁ%ﬁi

ofopddi tiopp. énghfé&ss %'o&&tf'l%ed"%at the

was evapor at ed unde

r educed

ek sl evaan chndephass due was di ssol ved in ethyI

acetate (150 ni).

Wat er (about 2 g) was added to the

solution wth stirring. The product started to

crystallize out

to stand at

soon af terampiye g xture was al | owed

room tenperature jor 15 min, then cool ed
in an i ce- bAueRarariommif Swdlmhps%l*ﬁdﬂem Nalrorm

Nat , fé I%gt

ac et

air- gg j‘/éltrélﬁéj()onll%m%épigw M%é %’gé) 41

treated w1th sodium ethox1de (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

(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 mL) and heated,

just enough to dissolve the solid without loosing any

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.

14.2%.

Water

(wt% by KF) :
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WD 2004/ 063210 PCT/ US2003/ 041732 Recrystallization to
Prepare Form Na2: A sanple of the product (3 g, 7.2
wonek)e3zas nixed with ethyl acetate (50 nL) aPdI/Osz®0H1732

on a steambath wuntil the solid dissolved. The hazy
solution was hot 5 filtered and then allowed to stand

at roomtenperature. The product crystallized out as

a white solid; the mxture was further cooled in an

ice bath. The solid was gehhecked by filtration and
rinsed with cold ethyl acetate (10 nlL) then air-dried

to yield th@yppaiaticn Fbriedbrn 3alpaFermiNed wt % by

KF | LE, 11, t Sal t
For mEREARt JUT ATy B SR dor g baos 28, BBGL) 16%amapPagged in
8iE rred oD ide ef&@rﬁ%exﬁ}_éératﬁrat fQ@ﬁhEﬁﬂﬁﬁ%feat(l@f g8g, 20

together with topiramate (3.39g, 10 nmol). Al solids
rrm@s)olvwd ddfled pewEhoMUYESS Thetho| puAPeRgdon. At the

CO LA AT Y PTG e
s@ﬂﬁuﬂdnﬂmabtﬁhfﬁéw&ﬂ Jbeclsdy uthoougdhl wasmhbién ceatbad plug

in an ice-bath, a white solid_crystallized out. The
tél@vﬁ%ﬁ%&\é%pwwﬁtlﬂ%@%nre%gﬁédpﬁﬁﬁﬁuge The

r} Sy ARRUNty Qs SIWE AGELEL aQQe’é‘!a{:edr(B@dmL\/\ma%H water
y KF) 1.7% 25 EXAMPLE 12 Preparation of

(Rgﬂassmhafﬁﬂluﬁ%nnnwas é&ﬁ@ws@uhwhydaudldé te5%

0.1.32 g, 20 nnDI) was ssol ved t.

PR EABTTS AR oo FEIST TEeTECY, ES0CRWOrFIRf7e outs

t@kbhy lccnelntia: (4b 1de-weish addeile t o804t hasK@tﬂa@@tteheby

m xture stirred at roomtenperature to ield a clear

fddrweitdon T had amtthed Fabbramedntngér ethgduaegtate

Iy resi due was re-dissolved in ethyl
a%Cegg e%?fé%FnL) and allowed to stand. The sol ution
was wW2twh 204/ @63 XE) PAR U003/ 041732 then cool ed

in an ice-bath, a white solid crystallized

EXAMPLE 10

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
pressure and the residue was dissolved in ethyl acetate
(150 mL) . Water (about 2 g) was added to the solution
with stirring. The'product started to crystallize out
gsoon after. The mixture was allowed to stand at room
temperature for 15 min, then cooled in an ice-bath to
about 5°C. The product, as Form Nal, was collectedkby
filtration, washed with ethyl acetate and air-dried.

Water (wt% by KF): 13.58%
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out. The solid was collected by filtration, washed
wth ethyl acetate and air-dried. Water (wt % by KF):

W@ 24963216 Recrystallization: A sanple of theP@r/uos200$/041732

(29, 5.3 nmmmol) was suspended in ethyl acetate (50 ni)
rRafgyerbhdica ioorite @wkpdre Base Wa2 heated on a steam

bath until the solid dissolved, 10 Heat | -
ot PhEGIDLE SasSeaBr TN o o e nimhar Gag pized

wtﬁ%iu'e*t' SN MRS ral) ewedl Heasé@nshas EeeAm bath
e

nperature. The product crystallized out as a whife
usehild it hehisetl waslicsdlasded BEhg jhazat pehubhgn was hot-

air-dried. Water % by KF). 39

EplEpLiest ifor q@ot(a:@sci"{ﬁglﬁcf t° or‘fgn‘i(& r%’%‘i“as&%%ngaéare'
Thel Ll Rt da-fkMi1iin ZBdE, 30 a8md )whese adiied;t oha mixture
sol ation of topiramate (10.2 g, 30 mmol ) in, THE 20 (75
waks) Fanndt hehe arodash e rstan rigp RatBom TRAperattr Wako

yiel d a clear..sql uti.o t 0 g acetate
Cﬁhgt?r‘:t &Ycef&s%rreastsluc?r%é ayr% t eélgcgs‘f%\glg g?%éo%%&% in
(@bohylr,) agRiate -khi ad )t andi efed hsine| pt@Guat) asTHerm Na2.
solution was heated to evaparate sone of the nethanol
(theW@&qnﬁg%wm\ﬁ%%@& torise from64 to
70C). The solution was allowed to stand, a part of

the product crystallized out. The solid was collected

by filtration, washed w ERAMBLEyllscet ate and

air-dried. \Water gvvt%bz , % Tpgrﬁikgfate
was concentFEE 5 C}‘taﬁgjs‘%éu%é% OO

t eNPeLARLE S UnP Mididk ials ecaBrl, co 0p6g 431 NOnRODA/ 968280irred
PCT/ US2003/ 041732 EXAMPLE 14 Preparati on og Pot asg%lum

isaletthRarah KB Qrith KRG FRRmssPRehyHbRi HRIPSEsF ¥2
31 %Pl )3 Was, addRdino1) . ALl solids dissolved in a

few minutes. The solvent was evaporated under reduced

pressure. The residue was digsolved in ethyl acetate (50
mL) and water (0.4g) and allowed to stand. The solution
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%.

EXAMPLE 12

Preparation of Potassium Salt Form K1l

Potassium hydroxide (85%, 0.1.32 g, 20 mmol) was
digsolved in H,O0 (2 mL) at room temperature. Topiramate
(6.78 g, 20 mmol) in ethyl acetate (75 mL) was added to
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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at roomtenperature to a solution of topiramate (39 g,
115 nmol) in THE (250 nL) and nethanol (50 nL). The

WO e@aom0 i xture was stirred at room tenper apCir/@S1003/041732

30 min, until all of the KOH had dissolved to yield a
thearcsal ed | Dm. a1 0iFaebsbhvent Whds cevaidrcataty airrderized

reduce ressure and t iy, resi.due (51.209) S .
Pied T&q@%)rﬁ%lh |W%%eF8?$e€§86‘ R %lg%d?a%@‘t nolx with
%@ﬁy@n&é% heagedigngaisieam bath. The residue

ecane a white solid, then conpletely dissolved to

yi el dlatet ebwt S Pyt KBh: The43el ution was allowed to

cool 15 to roomtenperature, seeded with a few

crystals of K-salt and left to stand at room

RESPes e L Bz Qv eont ght . The solid was col |l ected by
filtration, washed with ethél ( acetate and air-dried,

to yikelshwoken ®d, the Breghrl. (2Rar B-Pi Ry Hag suspended
wat er: 0. 169 Thesfiltr e e t

B S A0eE40e TRy PhLC AR REreRe Y R e e
hithrey thembed wos aedteed betBOOnmii)l. thee ssolid ibisswisved.
al l owed to stand , at roomteggera ure for %g% Ihét a1
HER 2l 1B (¥R 3 oF PRt 28UBRe EPpRYEPEI 2L Td AW KYoKElT db

Defange fiddupti0g. <dharisal v sWasg 1owesed oniddnrel i room

acetate and air-dried, to yield K2 as a solid. The
sotiperatnite al | hoehaoduchs cayshpdldgeshid tmterd gfhite

cane .sti.ck bef ' LR+ dri.ed: cdragls
é?ﬁ:}‘i' V%I?Jedﬁo%%ﬁg?8g‘ré%5%d\grgg’pgrl EL it—'cg_\:gjl .tlggT f’gﬁ ea[Fllg,c elr%'
% W waler @ (Wt D%y ARFWD 20044063210 PCT/ US2003/ 041732

EXAMPLE 15 Preparation of Potassium Salt Form K3 5
Pot assi um hydroxi de (85% 13.2 g, 200 mml) was

di ssolved in water (25 nmigysaat@dded at room
tenperature to a solutiomof topiramate (68.6 g, 202

mol ) in THE4SO0athtd, of hBataspinmdSalty Fegm K1

tenperature, for 10 mn, Th ent ‘eva t\e
unggrpc?téﬁﬁje‘bm pF%EE%’ét?ﬁlgﬁeﬁg \élTOT?%ZrT%\bsgﬁog)( gﬁ‘sg
HaeXRR anabyshei 6ANGET pBgithaasel i(do.2 g, 30 mmol) in THF

(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
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%

The filtrate was concentrated and allowed to stand at

room temperature to yield a second crop.
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was anor phous. EXAMPLE 16 Preparation of Lithium Salt
FormLit 15 n-Butyl lithium (10 nL of 2M solution in

w@eywkhobxane, 20 mmol) was added slowy to a BOI/US20051041732

of topiramate (7.0 g, 20.6 mmol) in THE (50 nlL) at
about 25-35C. The solvent was evaporated under
reduced pressure to yield a foany, |ight yellow,
anor phous solid. XRD analysis 20 confirmed the solid
was anmor phous. EXAMPLE gxaRpepanati on of Magnesi um
Salt Form Mgt Magnesiuntturmngs (0.24g 10 matm in
met han@réﬁ@ﬁatiSnnbj Reteskdamedadit aFos:tnem Fatdh K2

until_ the My dis d T t
was AQFEEP I Hé‘fc}%b‘y’i?ﬂéi%o b6 "of6t Fon ARd REL) el gn20ded
a® $eam dfu AP D %Pmti@ﬁnofceebQQahatéoqlim g, 115

t enper at ur Any contact with water was avoi ded. The
m@ll\)emn VR ef2fifb malt)e chnvh des thaiok e d580mp) essThe araction

resi due furthe ried under a r
é‘ﬁHgFat“ﬁse § olg%%n% At et gk é@%ggg}ee%art ggmmln’ until
aRNOQC - 1RS KoIMHA® dnssylvedrphoysesal adc1¥Rb apbabysis .
confirmed the solid was anorphous. 45 WD 2004/ 063210

Tﬂn@wsgézr@@w o«zaﬁmzfa@mmct iEer chafuepanPEESgsgPuARd the

1 |
A b S S T g e Rl
aWﬁIhéﬁM&ﬁ&ﬂ}]iBimL)r&ﬂdmnhén(ﬁﬁaﬁedt¢n ihetbaghbath The

yel | ow sol uti on s, heat at f t
beiche DRI AR s orE St rbef Pk agEpTved o
yﬁ%@.ﬁatae'cl&@/s%)nﬁ:l&p 6l dblhtibe whenpelaiveBetbncool

| ask was observed to reach 85C. The 10 reaction
tm mgpne beapeatai ol sweded apbik 20fewccryREalpegét Kogalt

XUl YRS JILLLIRd JAoUdl GRLLL G L! OvEEHPURL . AN¥ne

esl due rns sopropy acetate
s68QdTkhs Bra Isued Vi vﬁslttfwtmdmeat wdshed50C:hTethiré

acetate and air-dried, to yield Form K1, as a solid.

Karl-Fischer % wt water: 0.16%

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 mL). The solution was allowed to stand
at room temperature for about 1h, a hard white solid
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.

[}

Karl-Fischer % wt water: 1.09%
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solution was added water (7.9 m) over 1 mn. The
product 15 was allowed to crystallize at about 20-25C

wo@rnsynt . The solid was coll ected by filtraPCDns2003/041732

washed with isopropyl acetate (50 mM) and dried in a
vacuum oven containing a bow of water at 30C for
24h. Water (wt % by KF) : 13% 20 EXAWVPLE 19
Preparation of Sodium Salt Form Nat Topiramate (50g,
0.147 nol) was dissol ved gyhmprSPpP{©Pyl acetate (367
m) (2.5L/nol). Sodi um nethoxrde 25 30% i n net hanol
(27.2 M, |Ecepavasiaddefi Botreeriumt Sadér doume X3The

m xture vvas,stirrgd over 2(0 mn Ia:;?nd then filtered at
about PP IFEUMTRYAFPKL PGt d ORas tHerr Featrdd T I5¢3S

YR58 n Wafly) ($B8Smihendddedicdn@t Rom temperature
crystallization began after seeding. The m xture was
130  omd dt tomnof otapouamaee253680ve 3@ 0% mmalhenin THF (500

further cooled dowp with ice-water to about. 0-5C
i T R hESeT FEef B of FTORBSHEE Wittt (L 0osFaby 1 e
M 04 P63 240 PEFL USA0036641 73ducrdeipdtees e 9 yield a

0.35L/npl) and dried at 35C under vacuum during 18h.,
ém\p@lz 5(ReePyal al | ¥RBt pAlyPipocesdiinmeshl tiggighid

' assiumsalt of topiramate (66 g; a :

“r%sxtaj?%fg%&%m pol ynorphic fornms K2 and K3) was
suspended in ethanol (250 nL) and the m xture was

heated to boiling wuntil M solid dissol ved.

The hot solution was 10 rough Celite and

the m xt ur epyapadialtdlord d0 1a tHiid! samt werRfn860

wi th additional et hanol. The clear solutron was

seedeat:Buity} el holhiumi { hOamberfcrissalatdon Hey mycilohexane,
lid.and allo t tapd_at _r erat ur, .

A o e R S ShED 58" e SRTHE RO Srd e

@h. cap! .26 he mabiy pnoduet (soysLdl bizetooit 25-®HAAC. The

The .
solvent was evaporated under reduced pressure to yield a

foamy, light yellow, amorphous solid. XRD analysis

confirmed the solid was amorphous.

EXAMPLE 17

Preparation of Magnesium Salt Form Mgl

Magnesium turnings (0.24g 10 matm) in methanol (100
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 with water was
avoided. The solvent was evaporated under reduced
pressure and the residue further dried under vacuum at
room temperature to a constant weight, to yield the
product as a white foamy amorphous solid. XRD analysis

confirmed the solid was amorphous.
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crystallization flask was kept in a refrigerator
overnight and the cold mxture was filtered to

w0 swkmsr1d he solid product. The crystalline sPCT/USW83/041732

rinsed with cold ethanol, then with diethyl ether and
then air-dried. 20 The filtrate was concentrated to
about 150 nL and allowed to st aga at room tenperature
for 2 days. The res_ultiE s col |l ected by
filtration $insed.udd of Obdagkhianal capdrhigs

ai r-dri ed. . E 21
Pr epar@picematfe PO @ssi um Sart mpd) nwike dissiolaest en

163. 8g, 483 | i t hanol (50 .
{e i aereaoms (S08 AHE AL S e Rret M b o ey in
fhanaly (24865 168) 9. #{Q migh}. yheabhy salihitilhe was heated

topli ramat e di ssolved by the end of addition (total
a| el u 500 ndyst The somei af ehpsealvenst i(ep ereqqtrape of

' te-1jke solid, The pj tl
RS ooy bies sy hekad el ene
Hitpdrd tuBecane hé Uf Thskeas sngbwesvelerno eealchngest @n The

a hot plate with stirring until all of the solid had
rhasol G dNi FHEr @ ovas oF e R oRORASYS £Pt 8POHT PRrdglr- The

ég%é f%ﬁ”%hﬁ&@?gdwg%tPif@ér@&hEH?bugﬁoC@EEtEth% remove

ol utton was again heated to boiling to forma clear
;Ao utnarludhe sotidien aad sérded with Esoprkpyl acetate

t al il t, th t t and
(Rnat urhe GRr R L. VARGt PPHe KoRes o b0l 85" aqq &be
LAt fH s atdded hgaseki d7vesmegl beeked Bin. The product

filtration. The solid was 10 rinsed with cold ethanol
W0 Igwed Hen ery#stall bingl atepheort aRd26K&novernight.

Cr-dried Th . . ed i
e A o e
iSneshForaeddatdaisr (W AnblydkEpRd @nlé%vasulie oven

filtrate was concentrated to_about 200 nl. The
containing a bowl of water at 30°C for 24h.

Water (wt% by KF): 13%.

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
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
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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solution was allowed to stand at roomtenperature to
yield a second crop of Form Kl. EXAMPLE 22 20

woe@pasRio on of Choline Salt Form CHL Topi r anBCBUS2003/041732

(3.39g9, 10 mml) was dissolved in ethyl acetate (100

aadtans the wml pakosvblyinoh) wasdt dediedd awi 1315 ° Chaldere vacuum

hydr oxi de (45% sol ution in nethanol; 2.7g, 10 mmol).
et ng clear solution was evaporated to 25

dryness and the residue was kept under vacuum for 2

days. The foany solid was dissolved in ethyl acetate

(about 80 nl) which conmﬁhﬁom mately 3 to 5 nL

of met hanol apd at .room

t enper at2R 2 % alx d K1

for ”%1%'15(&é(@§1§19 §le{: e@feﬂoﬁirﬁkﬂaﬁ:@at |6@n,g Aand mixture
air-dri ed. : 121-123C 48 WO 2004/ 063210

mummmwm@izc Poxweokd endpkpl. ygs mompeanged in

G (4 S T pE QR FR Bl P g

i3, D1 oR5ch&osvlid GlidboD8edH, Thé2hadd, sl28;1d® was
7.41. 10 EXAMPLE 23 Prepar atl on of Choline Sal.t Form
Tt errspi Faieitdh (901 369, 288, ERANBLFTHAS #PSsOvdFsh to

i LA &@?9 ) waPH £hEickean1Seki@N WasSthe clear

treate chol 1 ne hydroxide (45% solution in
st tainoh wa&s 2epe@8d5 WBihmohdt , The thokutfieon onystedat axf

to evapo £.S0 0 the ol vent whi | e _mai nt ai n|n
Lﬁﬁaaf ngn {:b %OE?I %ﬁ?ﬁf‘geagdaf)ﬂ oy SSP &A™

ma_LQﬁId'ﬁte é&ﬁéfnéﬁ%@@lih@g henpreakulatieackedrtzd to

The resulting clear solution was allowed to stand at

qudm temperat id PEVRat gRtystTadl2ecpr ebtpelatdy - The
ccrrflsstta%.llli.{]aec f‘c?ljl filg\@ﬁ xﬁz%l ﬁ&{)@dlﬁya 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.

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

Kl.

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
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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filtration, washed with ethyl acetate and air-dried.
np 115-118C El enental analysis: Calc' d for

WEL00BdIPO9S0 . 17 H2O 25 C, 45.83; H 7.77; PNT/6SRD3/041732

S, 7.20 water, 0.69% Found: C, 45.87; H 8.09; N
6:88m Sath- dAtinatier pedantd UK. 0.:168% Wihs then

'~ 2004/ 063210 PCT/ US2003/ 041732 EXAMPLE 24 Xi mal

E@@bi_nugﬁo@n eMESE Bdiakgr é{itélstststwﬁmq:dmm%a@%l of the
BELLY, gL LB S6 Lol 8y ViRe 80 P erea

EhﬁﬁkdghnCUthEXaﬁﬁl e isald smtenmm,emismﬂsi f (s@tmbn, The
and evaluation of anticonvul sants. In Levy RH et
apluties. wagnppapn BEereoDERyPOEridedo Nevwor ke lear
%Yﬁglg]lﬁessThéosg)gﬁ%'l%% 132 Ie'édteta %1@19%{1 €1 8crystals
ternating current (mce rats 150 X
wasldehower edehonlQoegetot wtamgh atc orcrmml t@hmratmhes
i's capable of, 15

Hetrishhg cabreniorit B8 Croded dit &1 e feth for 2h and

@chéaflé'Q&sOEOEm@c%éﬁpb&OQQ1&%@Fﬂ$ﬁ“ﬁﬂ?ﬁefé&lﬂEGﬁas
Omm di aneter for rats) was placed on each cornea.

frhrese@ uwi eht coéﬂu ebhpnplodd®@s mLiln &hery oderh sdigthyl

SBoncrtd ViR 95T RRSE N AR eRRdRRs gy gried 1o

@e\ff@cﬁ@uﬂﬁeéﬁﬁat aboucorneslocel eclerodemt .a driop XHD pattern
saline (an electrolyte that pronotes the dispersion
Prowere ¥oFreht-and that reduces lethalities) was

pIacqﬂaggregﬁﬂoebgckppdeo _Radents were restrained by

hand during t rocedure and rel eased 25 imedi ately
af t erTis¢ i fill ataba wgspepnnen@bgéedatﬁo@hﬂuﬁtﬂ@o mL. The
its entire cours The t

| hr ough
i et o L OeRH B eoaR BEe St tenhbiine, ¢q yricla
Hvesahedtcfasted redanks by the oral

EXAMPLE 22

Preparation of Choline 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
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
collected by filfration, and air-dried.

mp: 121-123°C
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30 (gavage) route of adm nistration. (Test conpound or
vehicle may alternatively be adm ni stered via

WO ndogapRne t oneal , i ntravenous, subcut aneous orPCT/US2003/041732

i ntramuscul ar route of adm nistration.) Subsequently,
50 WA 2004406 3248p PCT/ 1520084044782 obehdaid dalom the
stimul ati on was adm nistered to the rodents at a tine
TeEs poFaiP®E- t o t he suspected time of peak activity
of the test conpound. The test was conplete when the
entire course of the convul sion had been observed 5
Hiemprcad 1 yandegsighan 1 mnute after electrica
stimulation), and rodents were then i medi ately

eut ha L@@ H9* cerBafi28eSxi de i nhal ati on. Abolition of
the hind-lénbygopic gxtensaer gomponent g 1 ofs the

sei zure was taken as the endpoint for this test.
Abseritmarod: t hi s conmponent indicated that the test
compound as,the ability to preyegt the spread of

sei zure di@th%%g@Q’t to g%gheﬁra '?%ésgé.%Tﬁg'EDSO

val ue of the test conpound was the cal cul ated dose
required to block the hind |inb 15 tonic-extensor
conponent of the MES-i ndEEAHPIE 2% e in 50% of the
rodents t esigggrgaﬁart%ﬁ' off chdd sRQY 3RILB 3 terf

topi ramat e conpounaor_fornota (ra)) was tested
i N ratcpiacaookitck NgL0 03620 3beSabové) pvesediseolyesi ig ethyl
orally. Calcul ated ED50 val ue was.determ ned, in_t .
255 o T ST bRt st RS SLFRE/ RLUBAG 8 "Eond kG AT Fith

JHHHPASFI A0S - (49 ikl uei ochhenpRkasshvm;sal.of 30.5
topiramat'e (the conpound of fornmula (la)) was tested

nimelli.ce Hrrorall wigieon w25 haetadove pvepedate, s@gsi ;f the

|| d 1P wiih cal
Pt VAT e R ot RS wbrhlel EHek et by
g% iRth i ERRH 1@ 2o r Sf e @6yB agtkgteDoatnd EUeEDGA 1@ng

5 mns = 41.51 ng/ kg 30 Form Nat of the sgdiunlsﬁlt,
tempesH et e ¢Rd 75°C. The resulting clear solution

was allowed to stand at room temperature overnight. The

precipitated crystalline solid was collected by
filtration, quhed with ethyl acetate and air-dried.
mp 115-118°C
Elemental analysis:
Cale’d for Ci;9H34N;0.S5¢0.17 HO:
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,A7.l4
water, wt.% by KF: 0.68%
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conmpound of formula (la)) was tested in rats according
to 51 WD 2004/063210 PCT/ US2003/ 041732 the above

w@e@amaizne, dosing orally. Cal cul ated ED50 val PET/USES3/041732

determned in as 4.8 ng/kg at 2 hours post dosing.
Form Nat of the sodiumsalt of topiramate (the
conpound of formula (la)) was tested in mce according
to 5 the above procedure, dosing IP with calcul ated
ED50 results as foll ows gxPesirig J4P ED50 @30 mns =
45. 44 ng/ kg Dosing |V ED50 @5 mhs = 46.18 ng/ kg 10
lele theH@z&ﬂﬁiiﬂﬁ_gkaeihsssLﬁﬁESéaSResurﬁeTest

prin | es of nvent.i

prOV| TGV gr § O#YIWPUS F i mﬁneg¢%ggf§?the MES
wetersd Q%Jsé:hﬂmedtlby owasyhea gh,t eodnwerd Uon) White HS,
enconpasses all of the usual varlatlons adaptatlons

BrRilorinmR | | B bieensat ofs LaFERPR . 15VeRs 1 é@@é%ﬂn and

SIS AT, e PR s

b Dongsl a3 ed . HIBWOYOrR: RaveS:+@HSG0 O

CY NH ~ CH3 H3C (1) wherein the salt of the

‘Ardt G- formula (1) is 5 formed at the sul famate
group. 2. Asalt as in Caim1, wherein the conpound
of formula (I) is topiramate. 10 3. A salt as in
d ai firl thiterereoceduat kad i 6 fellal adbterpaghasgi grresntofmice

| aces o y en_ato e ul,f
Eg%l rag d qutgé X eréegkgeﬁég fﬁ% éa ngg% férdﬁgh
dH15AC 8l ner ek age naat appatathe Shlai:atmt eapable of

precisely regulating current intensity and duration. The

concave side of the electrode (2mm diameter for mice;
4.0mm diameter for rats) was placed on each cornea. The
current reliably produces, in all rodents, a single
convulsive episode that includes, as a component, hind
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
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
(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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5. Asalt as in CQaiml, wherein the salt of the
conpound of formula (1) is a sodiumsalt of

wo opinedti e. 20 6. A salt as in Claimb, of tP€I/US2003/041732

formula (I1) HBC OO H3IC O'~~,. O O NH Na° OCH3
¢Ber¢tigal 7st Anghhtias WAsChaiming stehmdadicertitredrodents at

essenti al | b he foll -ra jffracti

o E e nPostedionattn0ags TP PRt oY GATRE T RS
ééﬁivﬂtgp@@ fHe Rebati ¥empBLeEAs t WHeARGSH Qs (MBmplete when
4.500 19.6206 100.0 9.020 9.7961 7.2 11.390 7.7625

ghe enpiosscquage7ofothe ¢ongyd sd.ogy drpdg been Diggerved

5392 655_6. 47 .3 .975 5.9113 .12.6
%ﬁﬂiﬁﬁa fﬁgsbéﬁs égi% §0%§§$%22fféé§ éi?9§ 608
9 1481040, 4a9438086n8s #8ré2@hern8lidthedi%telldy Ah-hanized
4.6514 32.4 20.050 4.4250 8.7 20.745 4.2783 13.2
by azpban 1953xdey ipha¥3figneoo3 16.0 22.515 3. 9458
17.0- 23.600 3.7668 3.7

Abolition of the hind-limb tonic extensor component
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 EDg, value of the test compound
was the calculated dose required to block the hind limb
tonic-extensor component of the MES-induced seizure in 50%

of the rodents tested.

Form K1 of the potassium salt of topiramate (the
compound of formula (Ia)) was tested in rats according to
the above procedure, dosing orally. Calculated EDsy 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
the above procedure, dosging orally and IP with calculated

EDso results as follows:

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

Form Nal of the sodium salt of topiramate (the

compound of formula (Ia)) was tested in rats according to
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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
WG208R63286. 8 27. 765 3.2105 18.0 28.260 3. 155BCT/LSB03/041732

29.735 3.0021 12.9 30.065 2.9699 3.7 5;9' 70 2.8943

e pabgye3p5ogedyng . 2 APS18g 9§12 Ye11 FarBlafzegoiPso value

'%ﬁ.g é%%t%: ﬁg%é’l-&fﬁ aé: 4084 nb/KY at3 -ﬁ%&sﬁg?&sé‘- Fosing.

2 8. Asalt™as in Calm
char agvemi ell essehei abbyuby sefi¢ fodl Itopingpétay(the

diffractio tt . Angl 28) d- ' Rel at i .

FomRngnty OF  RapEitom( oy * viSsbs1REI6h ok redor i to
5 thé29oéeL- roéédMEbzoaééQ§§2l@ R@Eﬁiﬁi&ﬂgﬂﬂ%§%§§%ﬁko results

13.530 6.5392 42.3 13.655 6.4796 42.3 14.975 5.9113

42 $011gwS10 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.Q903 16.0
22,571 %?6%5%317.0 23%%%@ é.?éﬁﬂlTT.§ 2% % kg

Doging IV EDsp @ 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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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
WQ28948321®. 2 34.805 2.5755 18.2 9. A salt as POT/CEa03M41732

6, characterized essentially by the follow ng X-ray
Wﬁ'tﬂkﬁmﬁlon pattern: Angle (20) d-spacing Relative

Tntensit) stro 50 1 09 7.6 5.080
1.7, 38‘173%@ 536—‘11% r%‘i‘s%‘g aé éC‘?méf?%og go 0348 4.1
9.980 8.8559 2. 3&1 5@5 7.6887 42.6 _11.980 7.3815
7.4 12.375 7. 14'é 3.6260 6.493] 71..9 15.255
5.8034 53.3 17.605 % 0337 13. 00249268 15. 6
18. 460 4.8024 1443 1 . "0\ 19.840 4.4714
11.4 21.115 4.2042 29.5 21 240Q1 1797 Nl 2 22. 325
3.9790 12.2 22.835 3.8913 1 23.890 3.7217 .9.8
25.040 3.5534 17.4 25.665 3.4682°Cklz7 27.305 3.2635

11.4 28.060 3.1774 7.4 H5C ()
wherein the salt of the compound of formula (I) is
5 formed at the sulfamate group.
2. A salt as in Claim 1, wherein the compound of formula

(I) is topiramate.

10 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

15 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.

20 6. A salt as in Claim 5, of the formula (II)
H,C Oum,..
>< ...\\\‘\\\ \\S¢O
H3C O\\\\‘"' O \ - +
(0] NH  Na
O
~f~on,
HsC (1)
7. A salt as in Claim 6, characterized essentially by

the folloWing X-ray diffraction pattern:
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55 WD 2004/ 063210 PCT/ US2003/041732 28.860 3.0911 8.6
29.555 3.0200 7.3 30.495 2.9290 12.2 31.740 2.8169
wa3009/06220 450 2.7569 7.4 32.980 2.7138 10.1 BG1/981303/041732

2.6362 8.8 10. A salt as in daim®6,

characteri zed

essentfigily.b fol ra ij i
patt er|n: ,g?]igﬁ g( ?gg) d- qﬁsﬁlgl a%ll Saeé‘lli?giéqg_};tenﬂty
P S PV TR I b O Mo S () H
53 3 |17 6850800337]13 3°-7¥5dag 4 o268 15 6728 460 |
4.8024 14.18L.3%0 0404 65747685 0__110 840 4 4%14 11.4 |
21.115 4. 20006%).5 |21. 2403251797 19.2 22.33548. 9790
12. 2 |22. 835.62B913|15. 86.25.0040 3.{5534 17.48.85. 665
3.4682 35.1A .30 305[ 3. 2635 58b24 30, 495 2. 9290, 32. 2
31. 744G 2. 25_113b&{55l§ 0 [32. 9%0439%138 10.1 s 114 A $salt as
in Clcinl 4v§§%tﬂﬂl ttre %a@ﬁlgr tpe conpoung o
f or nulta—€ \'16|12€ PO aSSigu %%I of lUpIIdHutg: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

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
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12. Asalt as in Aaim1l, of the formula (I111) H3C O
O ,a H3C7>-.1l OSON+ K+ OCH3 H3C (Ill) 56
wO020632410©63210 PCT/ US2003/ 041732 13. A salt BST/UR2003/041732
)C(l aim 12, characterized essentially by the.follow ng
-ra i (20)—d j '
Rel a%ll d t,l’-\.: ?rﬂg@ l(f“/{j\ T 2437%”#2;%}3,
1000 | 5_gb 675 147h 43 8- 47 %05 11 1803 6. &2 5 540
8.8914 17.%8-91F 460/8 45852318 11 1695 7 5602 £ 1
12.270 7. 20751406 12. 736 -069483 2.2 13.115.%.9452
2.7 13.563B 64248 12.4 4141B30 6.2673 1.1 56.330
5.929Q0 31.1%5 dés 245|5. 804268042 15 835 5.5%21.4£.2
16. 13§75 ~A8PSds S 17.229 276439 3.9 17.645$.49224

7.2 178 uzg—)l L"7nf’(ﬁ73 '17' 3 ,41.3'9‘6)%” 478128728 18,60

/

an Vol mia) 0o
4.751 2 Bieoe 6526 585 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 diffraction pattern:
Angle (°20) d-spacing Relative Intensity
(Angstrom) (%)
4.450 19.8409 7.6
5.080 17.3817 89.5
8.025 11.0084 3.7
8.805 10.0348 4.1
9.980 8.8559 2.5
11.545 7.6587 42.6
11.980 7.3815 7.4
12.375 7.1468 11.1
13.625 6.4938 71.9
15.255 5.8034 53.3
17.605 5.0337 13.3
17.990 4.9268 15.6
18.460 4.8024 14.3
19.040 4.6574 100.0
19.840 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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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
W@208663216. 0 25. 210 3.5298 35.6 25.755 3. 4568CTHUS2003/041732
26.525 3.3577 6.5 27.265 3.2682 2.3 27.975 3. 1869
5.2 2@8.6058384081 4.2 20.&8AHL3.02P0 3.9 3@&.H5
2. 9661 18.49. 865290 (2. 944 gl 30| 760 2. 9044 4. 7
31. 265 2- 85865954 31. 711G, Z5P5 4. & 32,6307 2. 3421
2.0 32783§—zjz§e6—%-9-27—q§5;06¢#
PC‘I’/ US")I'\('\') %'/I’Z ko) 2 (aYa)

A 241 [0
VAV F é z \.oiu.\.zm JU S TP SH L u7z.4u o)
[ . aj r\nl terized -
iff

7.2 14, cha
essentli ||%4h%80the ||éhi%%§8x.rav

patterln: Abl 88020) |d- spaciGifRel at | ve | nt endi-By

( Angst r om) (@a 4.975 17.7483 100.0 5.830 15.1472

43.3 _9.940 8914 7 6 13.560 6.5248

¥ gody 2alh 2551548 %1@0% Egafacwr@f@% e@f&nﬁ%ﬁﬁy by

the following X-ray diffraction pattern:

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
15.840 4.4714 11.4
21.115 4.2042 29.5
21.240 4.1797 19.2
22.325 3.9790 12.2
22.835 3.8913 15.8
25.040 3.5534 17.4
25.665 3.4682 35.7
27.305 3.2635 11.4
30.495 2.9290 12.2
31.740 2.8169 15.0
32.980 2.7138 10.1

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

!

12. A salt asgs in Claim 11, of the formula (III)

H.C. Oum, 0O
’ \_0

H3C e
0 NH K

(1)
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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 5 15. A
w@adow/06216 N Cl ai m 12, characterized essenti al | pPCDHYS100&041732

following X-ray diffraction pattern: Angle (20)

d-spacing Relative (Angstrom Intensity (% 4.430

19. 9304 100.0 4.940 17.8739 8.1 5.785 15.2649 10.2

B 273 1420738s14n9C1Zi020212cb818ct@rd zed &3l iy by

.4 .9.430,9.3711 16.4_.9.915 8.91 5.1 11. 345
éh%@%ﬁ?%@ﬁ%ﬁ91§iﬁég ?FEE%GC%F?H ??% £376. 9565 18. 1
2

13. 475 6.5 é§§§ T3, 8U5pEc#RY5 2 He1 dds v fr S8bty
15.5 113675 > 9508 |17 Rngloeraah) © 107 12. % (535 505
Y6, 920 5235 %5 6|27 aE8- £29856 b0 55 BRO-O-
5004/ 063218 -BF Us2003/ 01217547217 obo 4_045¢33 g
18. 499 4, 79389P9. 3 |19, 15h- 488309 18 7 6.5
9.940 8.8914 17.6
10.460 8.4505 3.1
11.695 7.5608 4.1
12.270 7.2077 4.6
12.730 6.9483 2.2
13.115 6.7452 2.7
13.560 6.5248 12.4
14.120 6.2673 1.1
14.930 5.9290 31.2
15.245 5.8072 27 .2
15.835 5.5921 2.2
16.135 5.4888 1.5
17.225 5.1439 3.9
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
192.960 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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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
WG20408321®. 1 22. 705 3.9132 18.7 23.455 3. 789BC/USA003/041732
24.040 3.6989 22.0 24.720 3.5986 12.5 25.070 3.5492
13. 7 |25. 555 $3.018291 16. 22 .385995 3.4249 18.94.26. 570
3. 352 0.3% 145 2401 3. 27322623231 277865 3.1992219.1
28. 330371477 147 28.860 3.091I1 120 29.285 3. 0472
14. 7 30.880 2.8934 15.1 31.965 2.7976 14.4 32.955
127158 16 B34.285C0abi7129. GhaﬁacAesalzedassisﬂn@iailrlﬁf by

e T O Zf%sﬁso?ﬁﬁé%a'% 8 Babbicing Rel ative

(Angstm ggilpgll nt(ea%t. 19. 998 QD TrixefiBity

15. 2649 7 672 }4 i?e;sl 7.020 12.5849 18. gr

TN e 27 PP e P T il Al 1 i
5.830 15.1472 43.3
9.940 8.8914 17.6
13.560 6.5248 12.4
14.9830 5.9290 31.2
15.245 5.8072 27.2
17.9156 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

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 9.3711 16.4
2.915 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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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

WG 201563228. 8 16.495 5.3698 22.2 59 WO 2004/ 0BGR1LS2003/041732
PCT/ US2003/ 041732 16.920 5.2359 15.6 17.355 5.1056

29.9 [17.90D. 920459 ]22. 94.985495 4.[7934 1923.919. 150
4. 6309 18.18.495 795 |4. 484573449 20| 200 4. 3925 50. 1
20. 780 4. 2732139 3 |21 445 cA0E326 132 21387% 4. 0416
2 gggﬁ 1‘;‘ 2158 2 AT inégaﬁi%g dzzzlfff?i 492 290
25070350298 7 |25 5853928300 4 2 25580l 3 404
18.9 |26 =/ B8@521 110 84-8371%40 3 D712 9119 327 8a5
3.1992 19.21 -985330(3. 14%718267 238 860 3. 8312 12 0
29.285 3. 0472073, 7 |30.8800218934 15.1 31.965 2. 7976
14. 4 22.320 3.979¢% 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 3.1982 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

16. 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
5.785 15.2649 10.2
6.275 : 14.0739 11.9
7.020 12.5819 18.9
9.430 ©.3711 16.4
11.345 7.7932 23.5
12,715 6.9565 18.1
13.475 6.5658 24 .4
13.805 6.4095 21.8
14.090 6.2805 15.5
14.875 5.5508 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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32.955 2.7158 9.6 34.235 2.6171 9.6 17. A salt as in
Caiml1l, wherein the salt of the conpound of fornula

W@ go4ioe32a0 | i thium salt of topiramate. 5 18. APGHIUS208%041732
in Claim1l7, of thefornula(l\/) H3C O0 H3CO" "'

O \ C I\II_I' I —Ct
damp é':"g‘i.h.t.“.'s{t ofF the cm
(1) is CM%%—V—M e 6029@°
2004/ 0632157 P?AP US2003/ 0M-PEP2 20 A salt B2-9n Claim
19, of| thelo#PBla (V) c¥-7933 O O |, X\\ O CHA33 cND
S, XIO0O"/12TH3 O|NH MH6300D -~ CH3 My H3C70 H3C
CH3 (|V) 2ls.7¢salt |as im .@saign 1, Wwherein3ghe salt of
the donpoppd @) TonmilaylPsdss a cpoline §gl.§ Of
t opi r gmat Asatt—3gs army 21, —of #h formutja
(vllo) ' ngg\jﬁo o""”'%rrgmu O %?sl—é—kee—m
O-CH3 |orB-2 HeES vy |10 #313R% ot e ' be (g cﬂg. fh22.
char a tﬂri%]ndgzuicpm‘ iall \% |,Q\§’cl6 -2

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

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

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

18. A salt as in Claim 17, of the formula (IV)

H,C. O, o o\ o
>< . N ,\34
H3C oM O™\ ) .

O NH Li
O

CH;
HaC (IV)

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

compound of formula (I) is a magnesium salt of topiramate.
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10

the followng X-ray diffraction pattern: 61 WO
2004/ 063210 PCT/ US2003/041732 Angle (28) d-spacing

wRedoas32eo | ntensity (Angstrom (% 3. 033 29. 1BOBUS2043/041732

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
29..372 Baié43s1g.reXlaign 098 3205606, A8rma¥a04¥) 5. 1973
4.38 17.360 5.1084 5.79 '18.540 4.7859 7.05_ 20.531

413250 . 06 6.904 308829 3.19 1. 733 B 599X K7 CHs

25.723(3. 46 1 26. 3&843 38€n§§702 7./1919 3 195

0198 29,862 ee% 31.054 2 ﬂ/é“ i CH,
al't aNH-n d aNHrZZ ©Ohar gfteri zed

essentlally b t foIIovvlng X-1oay diffracti
pattern: Angl e spaC| nd"'%el at i y.|§ ensity
(Angstrom (% 0. 1 8.6376 91.44 3.0 Hg' 7694

5.45 15.372 5 43 18. 62
(V)

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

compound of formula (I) is a choline galt of topiramate.

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

H,C_ Q. 0 0O ‘
>< N CH; —OH
HsC L \ o™ \ |
v 0 () NH" rhc——Nra/F—
HsC VD

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

the following X-ray diffraction pattern:
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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.
wao\2@alos32as i n Claim 22, characterized essenti aPCHUR3003/041732
the following X-ray diffraction pattern: 62 WO
2004/ 063210 P qwzy$2603/@4§§331néngl P ReDAt v SPPet&gsity
Rel atijve I'ntensity (Anqiﬂ/gty@r&r(j) 10. 241 8. 6(336 91. 44
1&.372“5?7@#%‘%8*b4 20: fgllgogzbu 10060 sz %i\
o I bant Aoty aoReiT abt o] carr ror-Oeaby p"
phar pnt|P§I Pnnnrc|t|%% %lEaaLegJ%Lixuﬁugggg_a______
salt df_O &-m2P and|a phh? ra€RAtically accepiabfe
carrigr. %8518 progess I®9r5aB%ki ng A pharmaceuté cal
conposi ti o®.26@Mpri $i ng earEEll ng ajsalt of de@@m 1
with d 10 phagamaceut|i cal Igy eaceept abl e carrien. 449. A

process TO[3 Pg@pari Ng analkgl4 netpl salt & g
ConpOLnu Li% QHgUId \l) %U%Hé&?lﬂg gactinyg .fynpuund

S WA VE U7 R D775 AN AR Y Ml
anhydr IQ 15T93ﬁf|nn an 241828 nethl hvdrnéiﬂu3 an
al kal il_metsl-08bwer |al kogi-d®73r an bl kali neta18 ani de
under [anhydf 030 conditi 6nd084n an lorgani ¢ soli&®ent;

and prieci pig a84g the 2@.pBeduct. B30. A prortess as in

~t

Cl ai m|29, awhes®in the al kakipewet al 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

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

the following X-ray diffraction pattern:
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15

20

25

hydride is sodium hydride, the alkali metal hydroxide
is sodium hydroxide, the alkali netal |ower al koxide

w0 200286x0@li um | ower al koxi de or the al kali netedT/HAT008041732

is sodium amide. 63 WO 2004/063210 PCT/ US2003/ 041732
31. A pmeepss @20)n |C adras@8cinger e| rRéler & atntemsaty
hydride is potassium hydmgda,rdde al kal i net gks)

hydr oXide 7§ S, ppt asgium hy @0pd de, fhe al Kalbh " Rt al
| ower _1nna%§ug@jomer dlm»uug Ol ot e

?|olr<a| [ Qﬁff@ﬁirﬁ L" mp\ill %ﬁbé nra 32- (ﬂ? P§QCESS
is

UII\JMIL L S v T UT 1

(1) conprising 10reaC|ngacorrpound of formula (1)

48C Q %l’%rmeng:eutl aP EBfpSs P FonNBoprPeang 3 H3GH los

with [i'thrum hydri de under anhydr ous condl tions,

Aliadm um dnydiroxphiermbcent uoal dveacakkorbde, calmyuer.

['ithium under anhydrous conditions or |ithium am de

under 15 anhydrous conditions, in an organic solvent;

2and Aﬂﬁﬁéf&ééﬁmﬁﬂbébec@ﬁ@@ﬁ@t1oﬁ3prép§k@66%®'Ethlnlng a
prepari ng]1 a magnesiumsalt of a rrsound of formula

)t cnprliasimgl 20ngd e%\cPhﬂﬁm%C@Bﬁﬁagaﬂa YoRCrepgidd § [cprrier.

HBCOOO HBCOOQO NH2 O-~-CH3 H3C (1) with a

magnesi um | ower al koxi de, under anhydrous conditi ons,

e aml ggaress sbhw endkianda ppearpatatichgailheomposition

pr n A~ nrv\nllnrl vnlrul P

comprising combining a salt of Claim 1 with a

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
3>< \\/
HyC

H3C (1
with an alkali metal hydride under anhydrous
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

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

sodium lower alkoxide or the alkali metal amide is sodium

amide.
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product. 25 64 WD 2004/063210 PCT/US2003/041732 34. A
process for preparing a choline salt of a conpound of

wo oroabR1q 1) conprising reacting a conmpound of PEDUR2M0F041732
(1) HBCOOO HICOO(r)/SNH2 ~CH3 H3C (I) 5
wi th choline hydroxide, in, an organic solvent; and
precipitating the product. 35. A process as in Caim
29,. whergidrddie compowrhoh 29 prwbeaefh) the alkali metal
topiramate. 10 36. A p rocescia as in Caim

PR i den B RAe S BIPEAGE | <TROpF | At oL Rydioxide
?ror%%%%ﬁd iy atdn e, V\ﬂ%eéfkéi@ foPRPUNd,eL alkoxide is

opi ranat e. . A process as In Clam
P astednai rldweer caipmuinie ouSr ulsefalhalla feralsamide is
topiramate. 39, A process as in Caim33, wherein the
PONFSEHI LRI nul a (1) is topiramate. 40. A process
as in Claim34, wherein the conpound of formula (I)

is a topiramate. 20 65
32. A process for preparing a lithium salt of a compound

of formula (I) comprising

reacting a compound of formula (I)

H,C. O o
>< \\S/
H:C' 0o 07\
O NH,
0
‘7/\CH3
H,C )

with lithium hydride under anhydrous conditions,
lithium hydroxide, lithium lower alkoxide, alkyl lithium
under anhydrous conditions or lithium amide under
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

reacting a compound of formula (I)

HC_ o
X %0
HsC 0
3 O 0
07L

3
HsC ()
with a magnesium lower alkoxide, under anhydrous
conditions, in an organic solvent; and precipitating the

product.

64



10

15

20

WO 2004/063210

34. A process for preparing a choline salt of a compound

of formula (I)

comprising

reacting a compound of formula (I)

with choline hydroxide,

H,c. O 0
>< i =0
H,C” o 07\
0] NH,,
o)
7LCH3
HsC 1)

precipitating 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
39. 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,
topiramate.

as in Claim 32,
topiramate.

as in Claim 33,
topiramate.

as in Claim 34,

a topiramate.
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solvent;

compound
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compound
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