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This application clainms the benefit of U S.

Provi si onal Application 60/451,863, filed on March 4,

2003, which is incorporated by reference hereininits

entirety. 10 Field of the Invention The gresent
PROCESSAR %HEPQE&P&W@N@FOMTW%%%@E NVATI(EROF TOPIRAMATE

preparati on of conmpounds of the formula (1) H X O

SNMRL ORR3 ~6 O-Rs R4 () wherein X, RlL, R3, R4,

R5 and R6 are as hereinafter 15 defined. The

conpounds ofrPEEnBEASEERCEr &USSLAt T APRINE AT IO nent

of epil . eqLi T

> conpoué@gf%fa§§$%%%§9€€)giﬁiﬁgc#%¥N?E§8@&FRBE3U4 g'o<%
Ry Rédv{=sdonD Mpel ecat Rini 604ebec8ad, f EaimetthengMeuph 4,
consi sting, of ,hydrogen and Cl-4al kyl and erei,n X,
R 0%, WAL GA ol R6L BF TP A e PRaF E6PTABFPNBATSAfle th 1ts
K ngyyy ounds that have been found to exhibit
anti convul sant activity and are 25 therefore useful in
the treatnment of conditions such as epilepsy. These
conpounds are disclqgsed jnU. .S Patent WO 2004/ 078769

10 PC?PUSZOO4/006263 %%éid ofUt%e f%ven 10N

The present invention relates to a one step process

for the preparation of compounds of the formula (I)

H

N

O\ s ~R!

X S
o’ %b

R6
R3
RS ~ (1
wherein X, RY, R®, R*, R® and R® are as hereinafter
15 defined. The compounds of formula (I) are useful for

the treatment of epilepsy.

Background of the Invention

The compounds of formula (I)

H

N

0
\\S/ ~R’

O/ %b

()

wherein R' is selected from the group consisting of

20

hydrogen and C;.salkyl and wherein X, R?®, R*, R’ and R® are
as hereinafter defined, are known compounds that have
been found to exhibit anticonvulsant activity and are

25 therefore useful in the treatment of conditions such as

epilepsy. Thesge compounds are disclosed in U.S. Patent
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No. 4,582,916 and U.S. Patent No. 4,513,006, which
al so disclose processes for the preparation of said

w@eowpoteTes; and which are hereby incorporated PYT/US2004/006263

reference. 5 One process disclosed in the above
referenced patents is a process for the preparation

cth 1 SO ot CORBI U1 TRCRbr WAt oA REIBEH G  Hikch also

‘HhéHIB%éfﬁ&@@é%é@stﬁgr1@hé°§ﬂ@%§r§%§€% Qhid

G SO2NHRL1 in the presence of a base such as potassium

tccmncum@%, ornd odh Led hyde | lderaby aincenperatedebyf
%Jt -20C to 25C and in a solvent such as toluene,

tee‘tra%yrbcrofuran or di nethyl formanm de, where R is a

nmoi ety of the formula (1) X R6 R3 (I I') 15 RS R4

This process has two maj or di sadvant ages. One

di sad\Riift RECFesS HatseHeset otestheapbeveoreferenced

gjsr%{:ggf‘lntroljlabéfgEg A)?%ét_%er m%% %ﬁ%tr:g Br@t the

rmmgmurais yo e xipbiosi Ve . (Eeecdrnpﬂugkhgyre&ctahg an alcohol

Qe & 0 eslian Nato, Iy, 5 (95 poee &

12 1AN Qs @, S8V antageur’s ithatyd &?régé}&eéso@'a?%ase

uses highly t'oxic and cofrosive chl orosul f onyl
iS$sEy a?rﬁamiz@ Hurg otmtetp@x:ed¢ her c@@r@reum ayflyide at a

unavai | abl e | f.a chloride SO2NH2) . The CSI is
TR (41 AR o ARk A9 CogBRnIE 3 Higent such

I+t d t e
LAY L DOIRNAGIESS: SR 0 PLOULALS unere
BCT/sUS2 04/ <006 2683 the formula (II)

X
R®

R R*

This process has two major disadvantages. One
disadvantage is that the process calls for a combination
of NaH and DMF which has an uncontrollable exotherm and
is therefore potentially explosive. See J. Buckley et
al., Chemical & Engineering News, July 12, 1982, page 5;
and G. DeWail, Chemical & Engineering News, Sept. 13,
1982. Another disadvantage is that the process also
uses highly toxic and corrosive chlorosulfonyl
isocyanate (CSI) to prepare the commercially unavailable
sulfamyl chloride (ClSO;NH;). The CSI is not only
difficult to work with, because of its toxicity and

corrosiveness, but also is available from only limited

suppliers.
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Anot her process for the preparation of conpound of
formula (I) disclosed in the above nentioned U S. Pat.

WOR004478588, 006 conpri ses reacting an al cohol OPCT/H82084/006263

formula RCH2ZOH with sul furyl chloride of the fornula
S02C12 in the presence of a base such as triethylam ne
or pyridine at a tenperature of about -40C to 25C in
a diethyl ether or nethylene chloride solvent to

produgeck hethlrsatd ag - ofnd %é?&ﬁ%%%?@%ﬁa&nd of

The 10 chlorosul fate of the for
theaude  (TPactisskWwsdd am diinealodve heefivi onéd R®. BIHZPat
-40Ctp 25Cin

t ghperat of about h
89 o i U oA T e SRS (0 P biabet ik Che
Corpilizd R,LOHOKAhA stil )Furlhi SHARERRS i IdHZ i M mula
di ethyl ether, 15 nethylene chloride and acetonitrile

sg&z%ml:,n p?]%%iuré“é@,selﬁ@ea@fv@pas@wsyic@ ds oriewdylamine or
d en duct of or Jhird process
e R UM UL S e
Geley e%t‘h%@&tdrngné IHOT Qs F Bl &
CgEQCHZ f or ned gggéreV|ously desd?%%%%ﬁaﬁyﬁaprOduce &
@é‘tlé’lroﬁﬂl(f—@t@(ﬂf ddhes gt lar iIRIEH05CaClpl verlte such as

az} suI att%'Io f?qur3$%%%%Q%%%E%éfﬁﬁgxleld Then be

aziadaed fdté: 2 isnirenf et efbiulder'sepaund of
formula | wherein R is hydrogen, by catalytic

frpdbsgesasicort Proudi sﬁdh@nt@géSﬁﬂthnthlmephgéeae i s

pr S|on cu en .handl i ng.the azi de
clp&orl% Rlce %é‘” lg‘r o &Y FontH %@P%‘?}Iorr § orffipound
Olfelfbﬁrallul310 (tmansmﬁrmtpx@“ces”yeiﬂ/llrﬁgzit féiﬂg} 1oy,
the azide to_ the NH2 noiety. 3 WO 2004/07 76

PEFrUSSne4rH36XETe MBS assiondtt ziile | 5P ySH, e qdoes
%&glt%%(l? BEAC gAY JENR Y RAUAIPER] SURAHNDS: ©f

formul a
formula (I).

A third process disclosed in the two patents
mentioned above comprises reacting the chlorosulfate of
formula RCH,0S0,Cl, formed as previously described with a
metal azide such as sodium azide in a solvent such as
methylene chloride or acetonitrile to yield an
azidosulfate of the formula RCH,0SO;N;. The azidosulfate
is then reduced to the compound of formula I whefein R*
is hydrogen, by catalytic hydrogenation.

The disadvantage with this process is that
explosions may occur when handling the azide compounds.
Also, the process contains an additional chemical
transformation involving the reduction of the azide to

the NH; moiety.
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conprises reacting an al cohol of the formula RCH2OH
wth sulfuryl chloride in the presence of a base, in

w@2®4pm79eNnt sel ected fromthe group consisti NRCD1S2004/006263

toluene, t-butyl nmethyl ether and tetrahydrofuran, to
forma chlorosulfate internediate of the fornmul a

RCH20 he, chl or os ate [ a RCH20S02C12
is reacté% W?%%-S%nggnineu%% %h%g§ %ﬁﬁ 1pgNASe pnpgocess
s erfte mm&mitidslﬁm&bﬂoccbrhﬁo@lﬁ@slpoﬁoﬁékfﬁhhgg (95 which

h drofuran  t-butyl_neth et her and | owe
tacfet gt ?% A%t B3R %}C%lthaﬁn@f)th@ f@umuﬂahac:ﬂzox—x with

f I vaptage_of this
process i ?k%lhcg%{@%alﬁc%%%%ﬁdgé?égo&w% B?‘FT j g0 @
Serit%cttmi cfu:cpm ocies sgrdiip wheel 8t 1hg bEr blyuene,
the saolvent is renpved, the

pfgth i s |h§g]1r gﬁltg?]e O;J%fédlts% e bater. i 5o form a
rcerldjx@mﬂ\&cte i SAfanth S0l yeninanes Lhen, ﬁ@ﬁ%ﬂ ch9.

formthe final product. This results in a
ﬂﬁ#ﬁﬁh&&ﬁﬂqQ%;QQQNQﬁIﬁﬂrmﬁlaiRﬁﬁﬂxﬁbﬁbbelsZEeacted with

SV TRANE Y R

his process requires
a&n@ gmmp pioemsSLﬁt\aeig I Qe YIRS ESRS, f@—rbﬁ@}f}’%é
S sa resul.ting _in a process which is both cost
&ﬁ&elﬁ ﬁt%gr CHEEN S NSNS (§- g s mgthsjactonfetthmnol) to

mbgﬁe@helggﬁ@kﬁﬁgatdf v Ae yone step process for

the preparation of the conpounds of formula (1), a
pr oceSsenwhilchdyees ageadiil havaidrahless i el Sshean

heneAnkLed OuL . hout, i 5ol g{fe%%g%gaﬁ% Ehrtp Drocess

pro uces

ahb@aﬂn ther £6e’we relaalt il h0dWC b eh-;Qf (t%nt
of forngl 4 \WD 2004/ 078769 PCT/USZOd4%%gP%%g

gﬁnﬁ§w9vgﬂ tﬁ£e|ﬁ¥@ﬂpp§nls isolated, the isolated

product is re-dissolved in a second solvent and then
reacted to form the final product. This results in a
process which requires isolation of a semi-stable,
thermally labile ROS0,Cl intermediate. Additionally,
this process requires handling of multiple solvents and
multiple solvent recovery processes for recycling or
disposal resulting in a process which is both cost and

labor intensive.

It is an object of the present invention to provide
a one step process for the preparation of the compounds
of formula (I), a process which uses readily available
materials, can be carried out without isolation of
intermediates and/or produces relative high yields,
thereby allowing for commercial production of the

compounds of formula (I).



The present invention is directed to a one-step
process for the preparation of the conpounds of

wo eomrsr69 5 (1) H X OS/NR R6 0/ \O R3 R5 RAFUS10)4/006263
wherein X is selected fromCH2 or 0O; R is selected
fromthe group consisting of hydrogen 10 and
Cl dalkyl ; R3, R4, R5 and R6 are each i ndependently
selected from hydrogen or |ower alkyl and, when X is

CH2, R5 and R6 mayhe9 kenener qg%nqui%%ed to forma

benzene ring and; ' ) and/ or R5

and REChegetdreniminiénbeon hetdytreneddoky group-step

t he formé#a: R7 O. Xr~ R8 Oﬁ wherei n R7 _and R% are

PIREDH® di T rntPERP B e RY dPhgbRS CPBRRIRGPKGE fprmula
5 ar® al kyl and are joined to forma 20 cyclopentyl or

cycl ohexyl ring; conprising 0 S02-NH2 X OH 11 X O

6 3 ZNS-NH2 RR Il R6 R3 R5 RAbRSHEM 5 WO

2004/ 078769 PCT/ US2004/ 006X263 \\S/N\R1

o’ Qb

R3

RS o )

R6

wherein
X is selected from CH; or 0O;
R' is selected from the group consisting of hydrogen
10 and Cy.zalkyl;
R®, R*, R’ and R® are each independently selected
from hydrogen or lower alkyl and, when X is CH,, R° and
R® may be alkene groups joined to form a benzene ring

and, when X is 0, R’ and R* and/or R® and R® together may

15 be a methylenedioxy group of the formula:
R;<O\ S
R® 0/2*»'
wherein

R’ and R® are same or different and are hydrogen,

lower alkyl or are alkyl and are joined to form a

20 cyclopentyl or cyclohexyl ring;
comprising
SO,—NH,

X OH 9 X d

6 3 H,N—S—NH
R R 2 g 2 R6 R3
() >
5 4 nH
R R R3 R4
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reacting a conmpound of fornmula (I1) with sul furyl
di am de (al so known as sul fam de), at an el evated

wao eqopersIsure, in the presence of fromO to aboRCT/LSHN4/006263

water, to yield the correspondi ng conmpound of fornmnula
5 (1). The present invention is further directed to a
process faqr. the preparation.of a conpound of fornula
(o e tiges = 5 i O Lefpdly ChF Bk As arvL
ipintiaEt @1 O MHdwh s Q802alNEe) 11a© O, Qbh RN Sy NH2
O 0O001~~"" O7 00 (lIla) (la) reacting a compound
HETRSERANEE S 178) {hg sorsewnwe aef 5o Gicke omeotit UEOBSe
Yo t2AF) M th f | di an so_known as

sul farfi A:\é\g) tﬁafl laanﬂJHe e%og%é%ﬁogjn%@%t%?%?o?rﬁgt(ﬁg formula
pilesence of fromO to about 10% water, to yield the
correspondi ng conpound of fornmula (la). 20 The present
invention is further directed to a conpound prepared
accor 410 gre Uik, AnddIf REPCES SESrcfiEscihed Der el n.
Illustrative of the invention is a pharnaceutica B
POOZEESH (787 6hePOHaPS2G04/@06263R compound of formula

(Ia),

oW

#\O\\\c

reacting a compound of formula (IIa) (also known as

(Ia)

diacetone fructose or DAF) with sulfuryl diamide (also
known as sulfamide), at an elevated temperature, in the
presence of from 0 to about 10% water, to yield the

corresponding compound of formula (Ia).

The present invention is further directed to a

compound prepared according to any of the processes

described herein.

Illustrative of the invention is a pharmaceutical
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conmposition conprising a pharmaceutically acceptable
carrier and a conpound prepared according to any of

w0 b@4/opg7eoresses descri bed above. 5 An il ustrap¢DOS204/006263

the invention is a pharnmaceutical conposition nmade by
m xing a pharmaceutically acceptable carrier and a

conpound prepared according to any of the processes
dléjrgr‘gﬁsﬁetdlo%kﬂﬁf@?“fb‘-rﬁf | KRR TRGEEhecRhvEnRFeRAPFaPAe

RIA665S T ki Sboth PNH IREAMY | &@éof&’fﬂgsi:éi ?gy of the

conprising mxing a pharnmaceutically acceptab
caradests et dles eohpeslirmbops epar ed according to the
processes described above. 15 Anot her exanple of the
invention is the use of a conpound prepared according

to anyarofi Thesgrocessess wescinbed-hereis in the
preparation of a nmedicanent for treating epilepsy. 20
MAREE el [Pt 9t madenty opixing ad

'dggq : t i Qv L0 h conpound . of

?{ﬁg\ (r%uqu a ( t)lq{aslltqua?{%]?léa Cg%érf}p%)gujﬂci'Eﬁ %‘? The® ?%’i‘l%l a

rapa@adH2 cdordindOto Girly @F~thd REoddades ASetiSeibed

herein, the terns "di acetone fructose" and 7 WO
XF078769 PCT/ US2004/ 006263 " DAF" shal | nean

di acetone- (3-D-fructose, a conpound of forrmula (Ila)

Illustrating the invention is a process for making
a pharmaceutical composition comprising mixing a
pharmaceutically acceptable carrier and a compound

prepared according to the processes described above.

Another example of the invention is the use of a
compound prepared according to any of the processes
described herein in the preparation of a medicament for

treating epilepsy.

Detailed Description of the Invention

In an embodiment of the present invention, the

compound of formula (I) is topiramate, a compound of the

formula (Ia)

As used herein, the terms “diacetone fructose” and
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OO0 COH O~ O(Ha) 5 As used herein, the term
"al kyl", whether used alone or as part of a

w@aiwsnid7eent group, shall include straight anplCT/US2004/006263

branched carbon chai ns. For exanple, alkyl groups
include nmet hyl , ethyl propyl, isopropyl, butyl,

butyl, sec-but tert butyl pentyl, and the
D& whadnl éwmtdé@qmt@@%&r@dfrvﬁéosen me" coweetndheh
|.kyl shall mean carbon chain conpositions
oéﬁﬁ%? (¥P carbon atons. As used herein, the
notation "*" shaII denote t ()15¢pL¢%§nce of a
st ereogeni c center. As us , term "el evat ed
tenperature” shall me@h"a\ tenpérqQure greater than

about 90C, preferably/a tg aturle greater than or
equal to the 20 refl ux er at f the solvent of
the reaction mxture/ nore preferallly a tenperature

in the range of about 90C (j@)about 170C, nore

preferably still at a tenperature in the range of

about 110C to about 160C, nore preferably still at a
tenperature in the range of 25 about 120C to about

140C. 5% YRSEH htiedimn Tot'Rdk¥ilde wheshert heedephone

50,2530 EETL AN BG40 SR o

taotchlbn’micafec‘amlrmbnofchwaher r ebat examble, t BekD| gfoups
amount . of DAF éhe range of fromO_to about 10%
5 Q%QM% me 'tQFﬁPY%préﬁpErSPQAml?u§8ﬂvent"
shaldby@an -%gw Crakventy &habeﬂegﬁ nggijyl:ﬁédlfke.
proton under the réaction conditi ons ui t
ddifsiseptherwise noted, the term “lower” when used with

alkyl shall mean carbon chain compositions of one to four

carbon atoms.

As used herein, the notation “*” ghall denote the

presence of a stereogenic center.

As used herein, the term “elevated temperature”

shall mean a temperature greater than about 90°C,
preferably a temperature greater than or equal to the
reflux temperature of the solvent of the reaction

mixture, more preferably a temperature in the range of
about 90°C to about 170°C, more preferably still at a

temperature in the range of about 110°C to about 160°C,
more preferably still at a temperature in the range of

about 120°C to about 140°C.

As used herein, unless otherwise noted, the term



10

15

20

25

30

i nclude, but are not limted to, xylene (for exanple o
10 xyl ene, p-xylene, mxylene or a m xture thereof),

we@rdwgl7876enzene, nesityl ene, tetrahydronapht haP@nes2004/006263

pyridine, 1- nethyl-2-pyrrolidinone, toluene,
4 nethyl 2- pent anone, benzonitrile,
| f or mam de, sulfolane di pheny et her, and the

%%'t % PR eReTn o5 ubr et 0 %% %E%chépelﬁatﬁ€feﬁ§a9%
%a@mm 1P ef SF 2Dl oo Ba FrELHBL %nafewgﬁéﬁe&a%me to
human, who 1is or has been the object of treatnent
dﬁ@nmamramuniexcpérmnﬁnis P9 The tenge of from 0 to
thera &ulcally effective anmobunt” as used herein
ﬁgﬁ at” anount of active compound or
pharnaceutlcal agent that elicits the biological or
medi ci nal response in a tissue system ani mal or human
25 t hadts i HbibRrabughthdytermelenrehte, ovgrairngpiluant”

I d
TRl 06ty G SLES SLIALE ehabhsls BELS0T10

mmdupnrunnexitHﬁ)ﬁéammmmh&mwmmitléﬂg testitable examples

'COo |t|on is intended, to enconpass a product
‘+ m %ea%epele?*fﬂebml*;%rfe% chYseh@ (Rerspsaipiedo-
20y1 S 8P
e T 06263 product mlfz%%%gung tk&?f‘?ﬁ‘@ffy Srhvl

|hﬁ112r%1,€tll ynea’rﬂrtcyﬁerm@nbtmiamwwaph@hsbenet i pridine, 1-

&i ts;nf@&m§emflcimmu f@ iyed

thMH? TECEYHT 2 e THAF ?he %% HundsPoR-ancne,
Mﬁﬁ@dﬂﬁl&ammﬁfoﬁﬁ&ﬁﬁﬂ@e%@l f6Bah8! Sd@fhenyl
denoted by the asterisks below S02-NH2 X 0

. ether, and the like.

The term “subject” as used herein, refers to an
animal, preferably a mammal, more preferably a human, who
is or has been the object of treatment, observation or

experiment.

The term “therapeutically effective amount” as used
herein, means that amount of active compound or
pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human
that is being sought by a researcher, veterinarian,
medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder

being treated.

As used herein, the term “composition” is intended
to encompass a product comprising the specified

ingredients in the specified amounts, as well as any
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R6 R3 R5 R4 (1) One skilled in the art will further
recogni ze that 10 the processes of the present

WO pwents7en nmay be used to prepare racem c m XPCF/ES2004/006263

a conpound of the formula (1) or any of the
stereoi soners of a conmpound of fornmula (1), by

‘'sel ection a(g%substitutign of propriate racem.c
P he

ARG BH St reDt-Sofrer S1HFC PRayRRtESCEbyTheTrom
RGISHad eNtd o hs GhLest £841t o Q@Eeﬁﬁgplan £€ss
for the preparation of  a conpound of fornula (I as

apddifeiced m®bene. 1. O S02-NH2 X OH 11 fXA( O 6 3
H2ZN-S-NH2 RR R6 R3 R5 4 R5 R4 20 Schene 1

Accordingly, a suitably substituted conpound of

for mulghd |dRi 1k nDMn- 6O NROLINGL DI £08PGHNge PERRRS €HebY

25 known nethods, is reacted with sul furyl diamde

r@zpundﬁ)m a%owhm( He)have sgyoval/ srgreggenic

: L Wher @0 LhecspLiuryl giam de is
pre er Iy presen an anDun greate han or equa

to about 0.9 equival ents; nore pr&®@-aNHy i n an anmount
in the range of about 1.5,to abgut 3 equival ents;
nore preferably 5F§tl|| [ unt equal to about 2

equi val ents; pre presence of a

non- agueous organic uch as an organic tertiary

am ne such as pyridine, )]
RS

One skilled in the art will further recognize that
the processes of the present invention may be used to
prepare racemic mixtures of a compound of the formula
(I) or any of the stereoisomers of a compound of formula
(I), by selection and substitution of appropriate

racemic mixtures or stereoisomers of the reagents.

The present invention is directed to a one step
process for the preparation of a compound of formula (I)

as outlined in Scheme 1.

SOQ—NHQ
X OH fl) X g
o -
(t »
R 4 R? R4 ()
Scheme 1

Accordingly, a suitably substituted compound of
formula (II), a known compound or compound prepared by
known methods, is reacted with sulfuryl diamide (also

known as sulfamide),

10
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4-pi col i ne, isoquinoline, dinethylbutylamne, 4
di met hyl am nopyri di ne, 4-t-butyl pyridine, im dazol e,

waoosoidsed yl am ne, di net hyl benyyl am ne, and t heCT/UR®)4/006263

or a non-agueous inorganic base such as K2CC3, KHCG3,
Na2CO3, NaHCO3, and the like; nore preferably, in the

presence of, a _.non- eou rgani.c tertiary am ne;
mor e mm§¥ﬁ%nn5hes%$f59r¥i gh%mb?%séﬁcersﬁgﬁﬁgﬁaiﬁé?sent
15, whergidudh &R0 @HUERNS O J88h51 OF ol §BHERNLC 9base

is preferably present in an anpdnt greater than about
lequeigud herttent ;mome eopeBéeabyyini anaamanpbnini hhehzange

f t 3.to about 6.egquivalents:
e Pl S o LML S g TBE B eray
e vial et amSuhth ddpeaDr eseaseuef 2f £qmi 0% tarabout

10% water, preferably fromO0%to about 5% water, nore
pr ef ercdtieralylom D, tlae apbasenos wat e ; NpRepargply Prganic

%%égnéﬁéﬁ;£{9ﬁ9h§%§£$¥gn£e§yfgr Samfﬂéegﬁcéfgg. Vridine,
exanple o-xyl ene, p-=xylene, mxyfene or a 25 mXtiie
theriendl) inet hydodetzehene pedimgtepebutylamine, 4-

tetra ronapht hal ene, pyridine,  1-nethyl-2- |
W%ﬁR%h_ PY ot G 4:h@%ﬂ9yl9Yﬁéﬁ%éﬁonéw}dazole'
W;}I drie di J@rﬁé‘%\}%éﬁﬁyﬂ&miﬁé% f Qhénghedi @Qgr;l_y br a

ether, "and the like; or a mXture of aprotic organic
IPmoigeEnss suedraan i pheny| sechess bkgleny KHCO;, Na,COs,

I :tal uene, technical grade m xed xylenes. and the
RE o8 dorBret a1y ™0 A1 erie. okl Bhe e DY esente of
na xydreneydecud lo MR 200 4L 848780y Pl AS20041806268erably

m xture thereof or a technical _(gr ade m xed xyl enes;

Atekhativdiie RIRSSRFTent REYIBENSel ected from a
NON- AqHEOLS:PrIAN! S0 086uEdS] %g%%%{?%&iﬁo&&éhﬁ@r ¥ase

am ne, r exanple,, pyridine, 4=pi
| spquie fate,y orksetthyibuayl anduet greater than about 1
ﬁq_.fg%%h lta;?]rrgo ;é:g%f%éaéi}t/: :Pl%lt gll'lpgrw)gll'lgein the range

of about 3 to about 6 equivalents; more preferably
still, in an amount equal to about 4 eguivalents;

in the presence of from 0% to about 10% water,
preferably from 0% to about 5% water, more preferably
from 0% to about 3% water;

preferably in an aprotic organic solvent such as
xylene (for example o-xylene, p-xylene, m-xXylene or a
mixture thereof), ethyl benzene, mesitylene,
tetrahydronaphthalene, pyridine, l-methyl-2-
pyrrolidinone, toluene, 4-methyl-2-pentanone,
benzonitrile, dimethylformamide, sulfolane, diphenyl
ether, and the like; or a mixture of aprotic organic
solvents such as diphenyl ether:biphenyl,
xylene:toluene, technical grade mixed xylenes, and the

like; more preferably in o-xylene, p-xylene, m-xylene, a

11



10

15

20

25

di met hyl benzyl am ne, and the |ike; preferably, a non-
aqueous organic tertiary amne; nore preferably,

wEoosaietey 10 alternatively still, when the cop@DUSIN0©606263

formula (I1) is reacted in the presence of a
non- aqueous organi c base, the non-aqueous organic
base may act as the solvent; at an_el evated

t“éﬁ%’éﬂrrét Fherasierst aaon'yec&%maf:aﬂs siﬂ"e%%rram@@ Frilenes;
range gb Jfrﬁmla}& N 1,

preferably, at tenperature In trp1e range 0
alooa GO s ewzouic I80@ sutle s ererabyynst i tdariaiarg

tenperature in the ran f fro abo(gt 120C to aboui.
FRBES 26 Fo G G he eor T espror Mt ShHEpuntS Rt Ro L ine,
a1ty 1 dRriefer abl 34 md e, Tampesne-2d1 hor mula- (11)

is reacted wth sulfuryl diamde, according to the
Wé@yrmﬁmenedmda& qlkab‘aweammethe absence of

b 5 (d gohal her han_the
%ﬂ¥ne°c oegz&ci r?e a}rﬁe)t}%e con’po%n %Y aon
(al(ﬁl)edmy ditgamepa:reﬁitlaagccm@hlm, trmazt-@epﬁép@ﬁébly,
outlined in Schene 2. 12 WD 2004/ 078769

ct?d from a

PEFISAF04/ 006263 0 S02-NH2 0 :,- OH H2N-S-NH2 0 O
01-~J, a@t@xfﬂat@v@.ly( 'é@l)ll(' élr)he??h@f!f@ &r&?&%&'@ﬂ'ﬁ’onﬁua
compound of formul'a (11a), known 5 conpound al so

ereihly J@s ndicatetcoria ftrhﬁ:thiSG(IW)Qf i ncpleamle@bw:tchrganlc
f%ﬁ?‘ fur di_ am de (eal so known, as, sul fam de wher.ei n

&S s’ul F VOTT SRS OTSHHT AHTSF giasett @ the

solvent;

at an elevated temperature, preferably at a
temperature in the range of from about 90°C to about
170°C; more preferably, at a temperature in the range of
from about 110°C to about 160°C; more preferably still at
a temperature in the range of from about 120°C to about
140°C;

to yield the corresponding compound of formula (I).

Preferably, the compound of formula (II) is reacted
with sulfuryl diamide, according to the process outlined
in Scheme 1 above, in the absence of any other alcochol
(i.e. an alcohol other than the compound of formula

(I1)) .

The compound of formula (Ia) may be prepared

according to the process outlined in Scheme 2.

12



in an anount greater than or equal to about 0.9

equi valents; nore preferably in an anount in the range
wdaoefh7&aut 1.5 to about 3 equival ents; nore PCT/US2004/006263

preferably still in an anmobunt equal to about 2

equi valents; preferably in the presence of a

non- agueous organi ¢ base sych as an organic tertiary

am ne suchqas pyridine, 4-picoline, isoquinoline, SOT“NHz

di met hy buP b% , 4 1EﬂdhmBPNygan1nopyr|d| Q ~:~—O

4-t g one, |n1daonb rlbutyleﬂl e, )

thyl yl am or a
i no N c b uch as K2CO3, KHCO, |
and the |ike; re preferably, in the pgresSence

non- aqudbBas organic tertiary amine; nore prqg rably 20
still, in the presence of pyridine; wherein

non- aqueous organi ¢ or inorganic base is preferably
present in an anpunt greaBehetbBan about 1 equivalent;
nor e prefer bl in an anount ip fhe range of about 3

to abdtft 1381 ot SOMARHRR P o EPEBYGA 251381 4 | 2 fown
ALRIBUHY @Pé@'kﬂ&nﬁbé%“dﬂa@&@éﬂé” ERbStoskn (bRP)
presence of fromO0%to about 10@bmater pre ferabl y
fnﬁﬂﬁtwdtWﬂ@mO@m1EW£y%u®ﬂamx¢¢e @1@@eka©Wy agr eml 0&mt.de) ,
about Qbmaterth Qf/g?S?Q? PCT/ US2 04/ 6263

Yih 4w organlt“Sot Vet © ﬁEﬁ ¥ present

prefera I'n an apr
X efre a(riﬁcmnte@f@tee@ @Mxerker Squyl epg, apbyyl eng or a
m xture thereof), ethyl benzene, nesitylene,
{QSFHAFRARBTRp IS GMECLRAPHY N} a0 n@@yRt 218 the range

r n
g%%f%%ltr??n§iﬁ%%% for%@ai?qe u?fo gﬁg SEFE gﬁs}y
etthiglr], Jarndam heemduike; ecguah o xdlovet 02 egubvratentgani c
sol vent s s di phenyl et her: henyl | _
eyl end Y G P e b en Sghengucouiqoraanic

lsQaslél kicHod € apﬁa;fg@bicy & 0L A BRI n®- XYLBNEs pyridine,
m Xyl ene, a
4- g&collne, isoquinoline, dimethylbutylamine, 4-

dimethylaminopyridine, 4-t-butylpyridine, imidazole,
tributylamine, dimethylbenzylamine, and the like; or a
non-agueous inorganic base such as K,COs, KHCO3, Na,COs;,
NaHCO;3;, and the like; more preferably, in the presence of
a non-agueous organic tertiary amine; more preferably
still, in the presence of pyridine;

wherein the non-agqueous organic or inorganic base
is preferably present in an amount greater than about 1
equivalent; more preferably, in an amount in the range
of about 3 to about 6 equivalents; more preferably
still, in an amount equal to about 4 equivalents;

in the presence of from 0% to about 10% water,
preferably from 0% to about 5% water, more preferably

from 0% to about 3% water;

13
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m xture thereof or a technical grade m xed xyl enes;
alternatively, the solvent may be selected froma

W@R04/ATRIEDUS Or gani ¢ base such as an organi c tRBCT/U82094/006263

am ne, for exanple, pyridine, 4-picoline,
I soqui nol i ne, 15 'di nethyl butyl am ne,
4-di met h aninggyridine, 4-t- but Iggridine,
i dadBi L CTPE bt YR aRfn B0 Ot Gt YR BoRz FPANERS, SaRl 28
the drke( £ pr edgLabl ¥, o2xPDBne A0PERYSALYARL & h BLE BRY 5
am ne; nore preferably, "pyridine,”20 alternatively
stiiyyureHdrereef conpolond e¢ntoneul mesitylens, react ed
it sence .0of . a non-aqueous organj base, the
rﬁ%ﬁ%ﬁ%ﬁgﬁép%é%ﬁﬁﬁ%e%%sep%aﬁgﬁ%?’a%’?ﬁtﬁY§6$Vent; at
v retcavial tbrienpesahiene, prederabl y-géntaiéne,
tenperature in the range of from about 90C to about
PRIGOTHOTE 17 ef @BDFYY TEereantiper st hfel ppet hdiphagwel
0 1 to.ab : : r L er abl .
ST e Hesmeratur et 1 T e of PP B Eapadinic
B darr sabputh d40Cipl3ényb ¢tiledd: bhhenyi espondi ng

conpoun f formula (1a). 14 2004/ 078769

R e o S S L s ade e Lo LaneF - { BRshuE e

1ihd); inforFeastete MY Sith f ey ham Bexyﬁéﬁgg di0gyvi8ne, a
e

the process outlined in Schenme 2 above, in th
adsenge dthegobtdiera wedohital jgeadanmakedhsylenber

than t f or |l ll1a)). Were th
conpoﬁﬁ'§§%gﬂ?uggﬁféé§%% ?é&%ﬁh#d%a%ag S%ieFéggthHQ a
chin-alqueiustereagbnilsyseeni@i , as hey OBYandeCoedt nglky

.exi st as_enantioners. Wiere the conpounds 10 possess

A5 mste CHTRES ( RYSIEdgehiRYCobiier sisognipokape

'@@Méﬂﬂ?ﬁﬁdﬁ&faﬁﬁﬂ??s45@fﬁgﬁﬁ ﬁﬁp%$ia§né9 4b€

understood t'hat all such 1somers an xt ur es ther eof
butylpyridine, imidazole, tributylamine,

dimethylbenzylamine, and the like; preferably, a non-
agqueous organic tertiary amine; more preferably,
pyridine;

alternatively still, when the compound of formula
(II) is reacted in the presence of a non-aqueous organic

base, the non-aqueous organic base may act as the

solvent;

at an elevated temperature, preferably at a
temperéture in the range of from about 90°C to about
170°C; more preferably, at a temperature in the range of
from about 110°C to about 160°C; more preferably still at
a temperature in the range of from about 120°C to about
140°C;

to yield the corresponding compound of formula (Ia).
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are enconpassed within the scope of the present
i nvention. Furthernore, sone of the crystalline forns

wa2oohors7ehe conpounds may exi st as pol ynor phs BEMUSE04/006263

such are intended to be included in the present
invention. |In addition, sone of the conmpounds may
formsolvates _with water (i.e., drates) or common
or ganitE A RAMS, t%@mp%ﬂ%%u%%l@%t ereyéaaK§éa ! ni&nded

tx%&eceeﬂ%rm@%i?ﬁfﬁﬁyw &R e é&@@fd%?tlebsthe propess

i nvention. \Were t processes for the preparatio
Khﬂﬂjcmﬂbound%dm@m©rmlmgov©,th@ tinweab sencgi v€ anhgeotber

mxtur of stere t hese ners may b
§%5§#5Fed S by d %@gﬁﬁ%?h?%cﬁ%?ﬂuEgesﬁ%ﬁpégng of
apanat i Mera)ohr omat ogr aphy. The conpounds may be
prepared in racemc form or individual enantioners
may be prepared ei t her by enantiospecific synt hesi s

or by . resal LHH comg%hgn&Q@P“ﬂgf é%%%en 1ren)/ggmt3|18h Rve

resol Ve inta T helT conponeén i ONEl'S

sitandaist taohniliiesl e hsBsreddien{ oy naénosr pf they may
di ast ereoneri'c pairs by salt formation with an

GG eSS b d R, SRR P eSS - dibere ofheyrompguigs
%g%@e%@?&% R/ 320044 PGP 63, - %E@féegéﬁl@g' deApALQr

p-toluoyl-L-tartaric acid fol
fUhﬁMImﬂxﬂadd®&mQﬂ¢1kﬁI$X¢SEHEBr@%ﬁﬁﬁﬂﬁ@@marsof Iheis to

f.ree se, al so be resolved b

5 T SO G o b L1 ST, S5 BECCuP SR Hhiggeot
2y &W&r@%&%ﬂ@hﬁ@pﬂ@tééﬁp@f@f rem®Vgle 8ént he
chiral —auxiliary. Alternatively, the conpounds may be
rléefcﬁrxﬁé@n usiFHF TP EE . HRRE cof ure ©HY § Byl dhye of orms

RERCeffd s %%Paéﬂé@”a% epéie\gne S%ﬁog;egugg s9n

t e present "I nvent i 't m n
Ges rialflemdenl protlectischsidd vin arthe eacd samet gt ouestion.
H§¥ the nol ecul es_c ncerned This may_be achj eved

I 1o GRSt S oS YRR ra%u%erms%e%veees

with water (i.e., hydrates) or common organic solvents,
and such solvates are also intended to be encompassed

within the scope of this invention.

Where the processes for the preparation of the
compounds according to the invention give rise to a
mixture of stereoisomers, these isomers may be separated
by conventional techniques such as preparative
chromatography. The compounds may be prepared in
racemic form, or individual enantiomers may be prepared
either by enantiospecific synthesis or by resolution.
The compounds may, for example, be resolved into their
component enantiomers by standard techniques, such as
the formation of diastereomeric pairs by salt formation

with an optically active acid, such as (-)-di-p-toluoyl-
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t hose described in Protective Groups in organic 15
Chem stry, ed. J.FF.W MOme, Plenum Press, 1973; and

wa2004/0@7eene & P.G M Wits, Protective G oups PEI/US2004/006263

Organic Synthesis, John Wley & Sons, 1991. The
protecting groups may be renoved at a convenient
subsequent stage u3| ng nmet hods known fromthe art. 20

B O RF Bk ARALRT deskribePt helvavenkr bAarEaric acid
t [ [ S

BB 08 o) 0L e LSRR, PeblReration

Exiperhereites liRLEFB #11‘11@ ldénpdunéachay whsochgr gedpﬂy’veﬁ by

1@&' sulfamge . and, sol vent, as descri beg
RO S TN LG et TohS SBneRE Iy o qhoved
heatad -t ghbitc theosest 164 238 f@ﬂ@@é@téfetﬁB?CEQEal

the sel ected anmount of tinme (as listed in Tabl

Forxigbdpary el eynaisiviohy . 102 qogpovhdsmingyube régolved
2004/ 07287 P (906263 was distilled at

Z\%}, E%in'séalecrﬁqSlvlggluuILEr;H;lE(#J Og 35 and 20 m nutes,

respectively. The reacti on m xtures were cooled to

room tenperature, then extracted twice with about 50
mL of DRTING g b U NAFP RS B2 F oFOY ARTBPATRE 48P UPE oRhe

ggg%ﬂ%%g#f<#%§hﬁdwﬁké§@ﬁ%ffﬁvéﬁ%@%ﬁnEfEaﬁa?uBé necessary

resulting basic product sofution was
reegt frcat i el esd ey tcﬁ MJaQ]E,EEZCEﬁLISSéﬁlBDVﬂt oD nrea\tteve groups

stallization roduct sol t|o was fil
G e YerHRPVE DS G T T bet MBoR T8Y 26EnBapLeved
(Rpardard? dmt&cﬁqxféﬁtlcﬁwprpm&lﬁgm@r&uﬁg6 andn194)
at about 50C under vacuumto yield topiranmate

privtfirc tdesmieiRad) it iRt wiakve Apadypedl hyOHPRT!

Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and

T.W. Greene & P.G.M. Wuts, Protective Groups in Organic

Synthesis, John Wiley & Sons, 1991. The protecting
groups may be removed at a convenient subsequent stage

using methods known from the art.
The following examples describe the invention in
greater detail and are intended to illustrate the

invention, but not to limit it.

Example Al

Experimental Runs #101-116:

A reactor was charged with DAF, sulfamide, base,
and solvent, as described in Table 1. While agitating,
the reaction mixture was heated and held at the desired
temperature and for the selected amount of time (as
listed in Table 2).

For experimental runs 101, 102, 103, the mixture
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15 Experinental Runs # 117-139: A reactor was charged
with DAF, sulfam de, base, and solvent, as descri bed

wo pooFatd7ed 1. Wiile agitating, the reaction nm RCT/US2008H806263

heated and held for a period of about 60 m nutes at
the desired tenperature (as listed 20 in Table 2).
After cooling to roomtenperature, the reaction

NES: Lﬁlﬂeswajsl%@(t%c%d?'t WIS T AL EBBUL ETE ., oz5 anl 20
%iﬁ?&lés; . The resulting basic product

sol ution was %l%}fa ed using 6M aqueous HC1 _

sol ut i The Jt\ﬂﬁacetrlmyrsi:attlhreatwane tbelpdoductosal uti on

25 filt dth cake was dried for 16-20
HE T FEUT OIS For T e3pen| REReS] Vi bAsARYE §94miie7 a

S 1
20 {0t e BIEATHIS ), Ul Epgi: ollon

NG affed eigrddiet . expaaptnenent ai:unan#l#l 1288) 125Thad

5 r cted to.30 vy rodu e ,
e A & o T 1 T PR Vo est b L-ERdopsing
@AW stilddzatiain. sdihe: tsry. progust cwastanal ¥2edohyY the
HPLC, 17 WD 2004/ 078769 PCT/ US2004/ 006263 The above

&E’éﬂf‘%%os%%éﬁhr‘@s viek - iermhl eaed Blee ovdt ngake whe
A O NS, A%, 11150 L abt 8odyang, gobelow..

Topi ramat e product was produced i'h a exper|
raxre rExeeptalascuntt @ laovend T@b) eatl Hoou# BB under
Sul fam e Bas ase ,Sol vent m xed 101 10.05 g 7.43

B’yar%%”h dg LRI LS Rl | 7913 XFsobradacigas
lﬂﬂ&lyh@s@lﬁy prged 102 10.0 g 7.39 g pyridine 12.16 g

xyl enes
Experimental Runs # 117-139:

A reactor was charged with DAF, sulfamide, base,
and solvent, as described in Table 1. While agitating,
the reaction mixture was heated and held for a period of
about 60 minutes at the desired temperature (as listed
in Table 2). After cooling to room temperature, the
reaction mixture was extracted twice with about 75 mL of
1M aqueous NaOH solution. The resulting basic product
solution was neutralized using 6M aqueous HCl solution.
After crystallization, the product solution was
filtered, and the wet cake was dried for 16-20 hours
(~24 hours for experimental runs 129, 134, 137 and ~48
hours for experimental runs # 126, 128, 130, 131, 136)
at about 50°C with vacuum to yield topiramate product.
Experimental runs # 123, 125 and 135 were expected to
yield product, but were abandoned due to difficulties
during extraction or crystallization. The dry product

was analyzed by HPLC.
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38. 43 mol

76.9 mmol

153. 73 mol

10.0'g 7.33 g pyridine 12.18 g xyl enes

wWQ 2002/#78TD|

156. 01 nol
m xed xyl enes

m xed 106 10.01

38. 47

351 AP/ CPEY J@E&rﬂiggd
10.01 ¢ 7 44 g pyridine 1

153. 98 nmol
g pyridine 12.34 g xyl enes
100 nL 105 10.01 g 7.39 g pyridine 12.17 g
153. 86 mmol
7.39 g pyridine 12.45 g xyl enes

gPEGE%d&Pé

38 47 ol

76.

9 mol

100 nL mi xed

s Wrer 8 X

| enes

38. 43 mol

77.32 nmmo

101

103

100 nL mxed 104 10.BCHUS2048006263
38.43 mMmo

mL

S5 et

Aoozrdimy b6 mod éﬁndiFIQQSIagllﬂ@BedOlﬂZTgbIeS8 and

i

el
11

|coI|qF 12. 54
?ﬁ%&ﬁP
Sneﬁﬂ%ﬁ%%dﬂﬁﬂe
9.99 g 7.39 g Pyri
2004/ 078769 PCT/ US2004/ 006263 38. 39 mol

ene

. 50 mmol

4% 08"

@ @@m&oééa.gﬁoﬁgpl
ine 12.14 g xyl ene

6 8
§?¢d+ﬁe

-

150 nL
18 WO

4. 65
.33 g

0

76.9 mol

153.48 nmol 99 nL O- 111 1®mﬂé g 7.31 g Pyridine 12.14
9 ’fz‘i‘iixe#“'; ‘)LbAEﬁ‘U A Su]ffé&ﬁldé"' ' }aﬁ’e 48 ”'""IBajé:(‘e’O at Solvent
. mixed
101 10.05 g 7.43 g pyridine 12.14 g
xylenes
38.62 mmol 77.32 mmol 153.48 mmol | 100 mL
. mixed
102 10.0 g 7.39 g pyridine 12.16 g
xylenes
38.43 mmol 76.9 mmol 153.73 mmol | 100 mL
‘ . mixed
103 10.0 g 7.33 g pyridine 12.18 g
xylenes
38.43 mmol 76.27 mmol 153.98 mmol | 100 mL
. mixed
104 10.0 g 7.43 g pyridine 12.34 g
xylenes
38.43 mmol 77 .32 mmol 156.01 mol 100 mL
. . mixed
105 10.01 g 7.39 g pyridine 12.17 g
xylenes
38.47 mmol 76.9 mmol 153.86 mmol | 101 mL
' mixed
106 10.01 g 7.39 g pyridine 12.45 g
xylenes
38.47 mmol 76.9 mmol 157.4 mmol 101 mi
mixed
107 10.01 g 7.44 g pyridine 12.15 g xylenes
38.47 mmol 77.42 mmol 153.6 mmol 51 mbL
mesityl
108 10.02 g 7.38 g 4-picoline 12.5¢ g ene
38.50 mmol 76.8 mmol 134.65 mmol 50 mL
mixed
109 14.98 g 11.08 g pyridine 18.33 g Xylenes
57.56 mmol 115.3 mmol 231.73 mmol | 150 mL
O_
110 9.99 g 7.39 g Pyridine 12.14 g Xxylene

18



0- 112 10.03 g 7.39 ¢
154. 49 mmol
w@2@ynisione 12. 22 g xyl ene

mol

76.

9 mol

38.

Pyridine 12.22 g xyl ene
100 mL O- 113 10.02 g 7.39
76. 9 mmBCT/LS20041806263

50 mmol

38. 54

mol 100 mL 0- 114 9.98 g 7.38 g Pyridine 12.25 g
xylene 38.35 nmmol 76.8 mol 154.87 nmol 100 nL O0- 115
10-02—g—+-36 g pyridine 12 4 g xylene—38.-5 mol
76. 59 nfot® P86™ 8 nmBf OITRL 0- 116 10.0Ty P3G [ °° ™
Pyriding 12.16 g xylene 38.48 nmol 76.|/59 mmol 153] 73-
LA DT 98 Gt 5 A% o 287 o e 305 gt B
118 30 D63 & 582mly | Bl 0di TO136. 68 g xy! eh'%’* 44 TEBI5100 mL
ol 2. 05 mmol 463. 72 nmmol [50 niL I71 0O- Xylene | 4o-
ploainl 180,070 2,380 Fmcnlind 483 | o
30. 03 g| 238.22 rgﬂOF?yrl @ErﬁemB@lSB g xyl eng 15¥1%9 4nmaifp| 100 mL
231722 ol 46245 ot 75 L 19 WO 2G04/ 078769 oo
PCT/ US2004/ 006263 .
113 10.02 g 7.39 g Pyridine 12.22 g Xylene
38.50 mmol 76.9 mmol 154.49 mmol | 100 mL
O-
114 9.98 g 7.38 g Pyridine 12.25 g xylene
38.35 mmol 76.8 mmol 154 .87 mmol | 100 mkL
O-
115 10.02 g 7.36 g pyridine 12.4 g xylene
© 38.5 mmol 76.59 mmol 156.76 mmol 99 mL
O-
116 10.0 g 7.36 g Pyridine 12.16 g xylene
38.43 mmol 76.59 mmol 153.73 mmol | 100 mL
O-
117 29.92 g 22.31 g Pyridine 36.52 g xylene
114.98 mmol | 232.15 mmol 461.49 mmol | 302 mL
O-
118 30.06 g 22.3 g Pyridine 36.68 g xylene
'115.51 mmol | 232.05 mmol 463.72 mmol | 150 mL
1:1 O-
xylene:
4-
picolin
119 30.07 g 22.34 g 4-picoline 42.48 g e
115.55 mmol | 232.47 mmol 456.14 mmol | 150 mL
O-
120 30.03 g 22.22 g Pyridine 36.58 g xylene
115.4 mmol | 231.22 mmol 462.45 mmol | 75 mL
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121 30.04 g 22.23 g Pyridine 36.55 g xyl ene
40.0 mL 122 29.98 ¢
230PGI/IHIm04/006263

mol

231. 32 mol

462. 07 ol
wWQ@200387876pyr i di ne 36. 37 g none 115. 09 nmol

115. 44

459.8 mmol 123 30.02 g 22.34 g 4-picoline 42.91 g none
115. 36 mmol 232.47 mmol 460. 75 mmol iso- 124 30.09 g
22-24-gquinoline 5811 g non 115. 63 mmol 231,43
| 449.91 mmol tetrahy dro} naphtha 125 30.01 g/ ©-
22. 181 g| 4- po ol gne | 42202399l enePyridtne33 mmel. 5230. 8| xylene
Dt—46p 86 mmot—4¢ nt—tetrahy dro-mgphtha—126
2407 ot 40 B bRl FI T | Calraby |dra Al deL Ryl 0 ™
napht ha 127 29.99|g 22.34 g butyl-amne 59.95 g |kene
115122 moP° 232947 | m? - 157, 9| mysiid4®: nl t3étBalyy (drupne
naphthal 128 30. 02 2222 g pyridine 3G.56 g fene
115.36 k., 231md2 | . s 40212 Mol 40 1l 4520 WL,
2004/ 078769 PCT/ US2004/ 0062631 dipheny 1129 29 95 g
22.32° g py? T dPn@ 36. 4% g*19et pbpiooline| 42.91g ) nome
115.36 mmol | 232.47 mmol 460.75 mmol
iso-
124 30.09 g 22.24 g quinoline 58.11 g none
115.63 mmol | 231.43 mmol 449.91 mmol
tetrahy
dro-
naphtha
125 30.01 g 22.18 g 4-picoline 42.92 g lene |
115.32 mmol [ 230.8 mmol 460.86 mmol | 40 mL
tetrahy
dro-
naphtha
126 30.01 g 22.17 g 4-picoline 42.8 g lene
115.32 mmol | 230.7 mmol 459.57 mmol | 41 mL
tetrahy
dro-
dimethy- naphtha
127 29.99 g 22.34 g butyl-amine 59.95 g lene
115.24 mmol | 232.47 mmol 757.9 mmol 40 mL
tetrahy
dro-
naphtha
128 30.02 g 22.22 g pyridine 36.56 g lene
115.36 mmol | 231.22 mmol 462.2 mmol 40 wmL
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115. 09 mmol
30.02 g 22.34 g 4-picoline 43.03 g 1 ether
wWOorwi/02889 47 ol
22.24 g 4-picoline 42.94 g xyl ene

232. 26

mmol 460. 8

462. 04 mmol

1 nmmol

115. 36

41 nL di pheny 130

40.5 nL 0 131 Z2BCPOSZP04/006263

115.

24 o

231.

43

mmol 461.08 mml 40 nL 0 132 30.03 g 22.5 g pyridine
36.12 g xylene 115 4 mml 234.31 mmol| 456 64 mml 40
ml. isof , 0 133 10.04 g 7.38| g quinolilne 20.05 g |4*Pheny
Xyl ene 3825895mjol 762:8 3ol (5r23imagl 56.8% g |1 ether
4rt=but 013439059222t gpyrtdinre—623——¢
cylene |12 TR 82 I 400,70 B 0RY | 4o o
ether [115.59 mol [233.61 nol | 461. 83 nmol 40.5 ni |d@pheny
136160. D8 go 44. 38 ¢ 45Dixq04 n%%’icgﬂn& xylgngs £30/18&ther
mol_460. 77 ol 007 47 ol 37 50,09 g
44.44 ¢ ridine 73.04 % xylene 230 53 nmol 462. 483
miol 928139 IfnBToY s 2At- 44Tt yl - 0 138950 0H4myplop 055 mb
g|pyridf{ne 46.66 ¢ xylene 21| WO 2004/ Q78769 o-
PCT&&%”“%Q%%Z@ Tag%%fZ RU“4-%iILI%e(m W I8P (Hrene
101 - 0" 1
115.24 mmol | 231.43 mmol 461.08 mmol { 40 mL
O-
132 30.03 g 22.5 g pyriéine 36.12 g xXylene
115.4 mmol | 234.31 mmol 456.64 mmol | 40 mbL
iso- | O-
133 10.04 g 7.38 g quinoline 20.05 g xylene
38.58 mmol 76.8 mmol 155.23 mmol | 50 mD
4-t-butyl- bO—
134 30.05 g 22.21 g pyridine 62.3 g Xylene
115.47 mmol | 231.11 mmol 460.76 mmol | 40 mL
iso- dipheny
135 30.08 g 22.45 g quinoline 59.65 g 1 ether
115.59 mmol | 233.61 mol 461.83 mmol |40.5 mL
O-
136 60.08 g 44.28 g 4-picoline 85.91 g xylene
A23O.87 mmol | 460.77 mmol 922.47 mmol | 75 mL
O-
137 59.99 g 44.44 g Pyridine 73.04 g xylene
230.53 mmol | 462.43 mmol 923.39 mmol | 75 mL
4-t-butyl- 0-
138 30.04 g 22.5 g pyridine 46.66 g xylene
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103 65 132-136 104 60 138-139 105 60 134-137 106 65

130-136 107 60 124-133 108 Not avail abl e 130- 140
waee48m7e9- 114 110 55 133-135 111 45 130- 133PCT/1R2080006263

130-134 113 60 135-137 114 60 134-136 115 62

133-137 116 60 134-135 117 62 135-139 118 60

134-136 119 62 141-146 120 62 130-135 121 60

131-133 122 69 132-134 123 60 150-156 124 62

142-144 125 62 153-157 %q,lgzlso-mo 127 60

109-112 128 61 137-141 04/ 078769

PCT/{US20@4n0@#6263 | 129 Thi8nel 3@uikd5 130 67/7dwh; 14¢) 131
62 134-144 132 60 130-138 133 60 140-135
101 ~65 128-140
102 60 135-136
103 65 132-136
104 60 138-139
105 60 134-137
106 65 130-136
107 60 124-133
108 Not available 130-140
108 80 99-114
110 55 133-135
111 45 130-133
112 50 130-134
113 60 135-137
114 60 ) 134-136
115 62 133-137
116 60 134-135
117 62 135-139
118 60 . 134-136
119 62 141-146
120 62 130-135
121 60 131-133
122 69 132-134
123 60 150-156
124 62 142-144
125 62 153-157
126 55 130-140
127 60 109-112
128 61 137-141
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134 64 133-132 135 57 130-134 136 64 130-138 137 60
130-132 138 34 130-149 139 41 25-120 Exanple A2

wezpenisTent al Runs #140- 147; Pyridi ne Base: Ei BEi/US2004/006263

experiments were perforned to evaluate 5 conbi ned
effects of solvent volune, reaction tinme, and
reaction tenperatyre on one-step synthesis of

t opijramat €29t artilng with di%cetone fructose (A4S .

DAF mﬁs—qu%ﬁed—wiﬁh st fog’a‘c, pyti-oine ‘1@%51'1% 16
choslen volU of Q-xylene solvent (injanpbunts as

| i stle in3kable 3) in a 1dater round-Dbot tigned 44 ask.
The | charged flask was then subnerged{in a pre-heated
oil | bath1a2 t he ghosen ext& nal tenpératulddl-asd t he
r eact+on—ixture—ggi-tated t—heated—to—th h —15
react i on tig' eratyre, where it was held fo?4toﬁé:3’c osen
ti mel befoneg4t he fllask was renoved froi the1a3l-13at h
and L cooled to rooamtenperature  The feaction mxture
was | thenl@®tractdd twice with 1M NaOH (75/H30-134
por t rens)Sthe—aqueous—extracts—wererconbtned-and
neutijral i zé&’gw th 6M 20 HC1 %% i nduce pr oduc::Ltf)’?)—lc‘l&é
crystalli zata on. The producdo precipitatediap-amnoil
in all cases  Theloil was 23 WD 2004/ 078769
PCT/|US2004/3806263 | agi t at ed®%verni ght [to béd®me42
filterabi ystats—The Iﬁuiti ng—sotids 5 tred
under vacuum for 16-18 hrs “at 50C. The dried product
was anal yzed by HPLC. Foll ow ng the above procedure
the eight experinments 5 were_perforned with
experimental conditions Z¥2MPdeeA2in Table 3 and 4

Bl i il t LXREIASTBH B - 1495 £l §Ede Base:

Eight experiments were performed to evaluate

combined effects of solvent volume, reaction time, and
reaction temperature on one-gtep synthesis of

topiramate, starting with diacetone fructose (DAF) .

DAF was combined with sulfamide, pyridine and the
chosen volume of o-xylene solvent (in amounts as listed
in Table 3) in a 1 liter round-bottomed flask. The
charged flask was then submerged in a pre-heated oil
bath at the chosen external temperature, and the
reaction mixture agitated and heated to the chosen
reaction temperature, where it was held for the chosen
time before the flask was removed from the oil bath and
cooled to room temperature. The reaction mixture was
then extracted twice with 1M NaOH (75mL portions). The
aqueous extracts were combined and neutralized with 6M
HC1l to induce product crystallization. The product

precipitated as an oil in all cases. The oil was

23



10

topi ramat e product.

Sul f am de Base i
wQ@ 200440787895, 32 mmol
22.37 g 36.78 g

mmol 142 30.01

234.96 mol 461.
ﬁ‘@ltf‘ﬁd?z?"mlg%%rgg
30,188

145 30.0 22 31

115. 4 231,
36.61 WS %%ﬁggﬁbo

o- Xyl ene
231. 43 mmol
75.5 nmL 115.4 mo
22.58 g 36.5 g 75.5 nL 115.32 mmol

%§§%ﬁ5;61% %%aggzz %ge

Z!BQJZL']‘JEEIS l\;b'i'ezgiﬂ‘@i e A 1 500 hm 466x 256 01®| hrs
40 mL 115.47 rmmol

@reD |5 0461, SWhﬂTtﬁrl% BROS Yy wes angylgeed by 4PHE .

462,
ve

143 30

St a6t

36.51 ¢

462. 2 mol

232.78 nmmo

Table 3 Pyridine Base Run # DAF

140 30.01 g 22.24 g 36.56 g
141PGOUSB04006263
464. 98

232. 15

DA e SN O Soflepines

Tatiee p%x&lﬁkniédﬂwm;r( réxfp e rdangn i £) cdﬂ@ltﬁﬂoﬂ&a@ 183tdd in
141 30 130.0-132.7 142 60 130.0-134.3 143

Teele B3emd @@qﬂ@v@oo@bbwwmmbow%@s@,ldqm

%%§%§%m%§%§8F%§%&%h6o 130.0-134.9 146 60 130.0-132.8

Table 3
Pyridine Base
Run # DAF Sulfamide Base o-Xylene
140 30.01 g 22.24 g 36.56 g 75 mL
115.32 mmol 231.43 mmol 462.2 mmol
141 30.03 g 22.37 g 36.78 g 75.5 mL
115.4 mmol 232.78 mmol 464 .98 mmol
142 30.01 g 22.58 g 36.5 g 75.5 mL
115.32 mmol 234.96 mmol 461.44 mmol
143 30.12 g 22.44 g 36.68 g 75 mbL
115.74 mmol 233.51 mmol 463.72 mmol
144 30 g 22.34 g 36.88 g 40 mbL
115.28 mmol 232.47 mmol 466.25 mmol
145 30.05 g 22.31 g 36.51 g 40 mL
115.47 mmol 232.15 mmol 461.57 mmol
146 30.03 g 22.24 g 36.6 g 40 mL
115.4 mmol 231.43 mmol 462.71 mmol
147 30.07 g 22.34 g 36.61 g 40 mL
115.55 mmol 232.47 mmol 462.83 mmol

Table 4
Run # Time (min) Temp (°C)
140 60 130.0-133.4
141 30 130.0-132.7
142 60 130.0-134.3
143 30 130.0-134.7
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wG2menti7eed ef fects of base equival ents,

Exanpl e A3 Experinental Runs #148-156: t-Butyl pyridine
Base: N ne experinents were perforned to eval uate the
r eact PONUS2004/006263
tenperature and reaction time on one-step synthesis of
topiramate using 4-tert-butyl pyridine and starting

with diacetone fructaose (hAl:\ DAEF_was_conhined with
sul f ani de| 4- %é?ﬁt 10 butyaopyrl dilne ¥3% GnbthtS ag
listed infTab ad—4 Mo Xyt 5601
round- botfo ?ﬂ ?I ask. ThLeéO react]i onﬁrrt?x ullrg V\%S

agitated and beated|to the chosen I¥aciipin.s
tenperatute—in an of!l bath over (about 19-23 m The
reaction m xt4té was mai it%i ned|at ¥He Chbken® 15
reacti on tenperature forthe chosenm time,—and—then
cooled rapidly to 25C. The reaction m xture was

extracted twice with 1M Ba&mpl&5aB portions). The

6E%?eous extracts e Co{%% ned and eutrgl i zed using
BREE R 53 R i Y st BT ohdiaReBFBuct

20 pregipl tahed 3% Ak Qdrd dht o FREESEo WL SNBSS the
agitated overnight to becone filterable crystals. The

croystigiesl afefertdy i harerequaccaubhefios, 1:6ea@th<ms at
dried d d b
RIS Ch bV T SBbda B (R T c® ExperTABRFE:S 28f

WRIEL e td IIBsd_Lﬂ@ tah t@mrbm@rrmﬂdéta@msa&rt isgedith
in Tabl e 5 and bel ow. Al experinmental runs vyielded

! Gefpte Ty %R% 2?577—% 2004/ 078769 |
PCT/ U j di B R
i DAp o e aRbLnlgen T AbYagy TR dage Base Run

ooyl gy didiinle GIH.s29nonmds 284 . Ui sieedl 34 8Tdbhaod) and 40
mL o-xylene in a 500 mL round-bottomed flask. The

M~

reaction mixture was agitated and heated to the chosen
reaction temperature in an oil bath over about 19-23
min. The reaction mixture was maintained at the chosen
reaction temperature for the chosen time, and then
cooled rapidly to 25°C. The reaction mixture was
extracted twice with 1M NaOH (75mL portions). The
aqueous extracts were combined and neutralized using 6M
HCl to induce product crystallization. The product
precipitated as an oil in all cases, which wasg agitated
overnight to become filterable crystals. The crystals
were dried under vacuum for 16-18 hrs at 50°C. The
dried product was analyzed by HPLC.

Following the above procedure the nine experiments
were performed with experimental conditions as listed in
Table 5 and 6 below. All experimental runs yielded

topiramate product.
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149 30.20 g 22.21 g 15.67 g 40 nL 116. 05 nmol

mmol 115. 9 mol

wa 2694/p78T0D|

31.19 g 40 nL 116.2 mo
30.10 g 22.75 g 46.76 g 40 nL 115.7 mmol

231.1

150 30.12 g 22.16 g 47.03 g 40 nL

230.6 mmol 347.8 mmol 151 30. 23 g PCT/LR2004/006263
230.2 mmol 231.7 nmmol 152

236. 8 mol

345.8 mmol 153 30.03 g 22. 42 g ég.76 g 40 nL 115.4
nnDI 233. 3 mol 116.6 nnDI 23 g 22.24 g 46.83 g
40T t36. 2T 3 an e A g1 :
22.49 46.85 g 40 n1 115 Qynnnl 234 1 ol 346 nnna
15838 (08 g 29254 g 15| 60SH AT 115, 6 °AfiDl 231 HEYiene
nanallS 4 nnnEsEable 6 Rure #2Tg ne n1n}7ﬁenp (O] 4uasLn
4/| 1’3(\ 1400110 N_19294 A_l1909-0
F L IU f OU— I U LZ 1U J.\)__s’.l U [ 23U
151 28 130‘1\1(5146‘“‘8 5p 79-150™0 15 "‘8133““1"5L
130t43- 1j41. 5 30184 B0 130.1-%%3}49 155 151319y, §- 117, 440 mk
15630 110745 b33wto1_26] W34004B78769 115.9 mmol
RCT/LUS2004/ 006263 —Exahple A4 Miltiple experinents
(S0 Un to ¥WAP fate the #FEcE of | sol §6rt° 8nd Hask® ™
n the jone msep mbbcess f2gp . 6 talv@ 1 pr e pa¥ 4. isownmadf
tﬁWLc j_.d\}jglé Tental bﬂ“l.qizté.UIIb 31.19 g 20 mh
116.2 mmol 230.2 mmol 231.7 mmol
152 30.10 g 22.75 g 46.76 g 40 mi
115.7 mmol 236.8 mmol 345.8 mmol
153 30.03 g 22.42 g 15.76 g 40 mL
115.4 mmol 233.3 mmol 116.6 mmol
154 30.23 g 22.24 g 46.83 g 40 mL
116.2 mmol 231.5‘mmol 346.4 mol
155 30.15 g 22.49 g 46.85 g 40 mL
115.9 mmol 234.1 mmol 346. mmol
156 30.08 g 22.24 g 15.60 g 40 mIL
115.6 mmol 231.5 mmol 115.4 mmol
Table 6
Run # Time (min) Temp (°C)
148 44 130.0-150.5
149 60 110.0-126.6
150 60 110.0-129.0
151 28 130.1-146.6
152 29 130.0-151.6
153 15 130.0-141.5
154 30 130.1-143.4
155 15 110.1-117.4
156 30 110.1-113.7
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5 were as listed in Tables 7 and 8, with experinental
procedures for the individual runs as described bel ow

wWRV4418569 158, 160, 164-166: DAF and sul f am deCT/U82004/006263

anounts as in Table 8) were 10 transferred to a test
tube. The chosen solvent and the chosen base (in

anounts as listed in Table 7) _were then added to the
DAF/ sul fani de ni xture. TEZ2PRIE{PAEn nixture was then

aglta t [

mai nt ai netgﬂ f‘%&e&&é ec%éel:a Jt;%rnép:%g% uﬁrjg g%ié&%ggmb

&)Y fle@rc tdfe szﬂlmitedamdi rims(ese:mmm €018g saép epromhsshfor
time the er rrwas s ed and an ze L
e DR E LA GHF L SO e et el opaditions
d-d he S.M%Gﬁédefhal%ms pfatdnes chpsen @ﬁ{ﬁ@ﬁ‘tal

Tables 7 and 8) were transferred into a
ropreebchotetsb et fii ks ki ndibel duak tioms it deecribedt hehow.
agitated and heated, with the m xture maintai ned at
the chosen tenperature for the chosen tinme 25 (see
Tall 187 wi1ds ameo) bediuedhe reaction nixture was
renoved fromthe hot oil, cooled to about room

t enpel%FUraé”ldarﬁjﬂtW%%t HeR tABO R B2 +h TRPARCR (78Te

deo I: ext t d d
TraRdlae)eo n%e%%g@ﬁ@% Infdﬂaéceélbéé‘%%ﬁcgé?[%ﬂ@ afidthe

crtysteal Ibm i om dheunes s i histsed i ds WelbeedV ) edenvadehen
vacuum for .16- r t C. The drie roduct

S e bt /55 S S e PP esoBshF b263
RUR ARl 03 (I s f ard deand-pé£0dd NewidBRdthBereaction

chosen solvent (in anmobunts as in Table 7 and 8) were
trrrnaqrtsfr@ m@jmfmﬁen%d &L 25uRi se b B ot Rt Frask (sFhe

Ei}ure agl at edga%&%%tgdh@ﬂgd Qéé {sg\]gfeagg t8cer

whlch time the upper layer was sampled and analyzed by

HPLC.

Run #159,188-198: t

DAF, sulfamide, o-xylene and the specified amount
of the chosen base (see Tables 7 and 8) were transferred
into a 500mL round-bottomed flask. The reaction mixture
was then agitated and heated, with the mixture
maintained at the chosen temperature for the chosen time
(see Table 8) with an oil bath. The reaction mixture
was removed from the hot oil, cooled to about room
temperature and then extracted twice with 1M NaOH (75 mL
portiong). The agueous extracts were combined and
neutralized using 6M HCl to induce product
crystallization. The resulting solids were dried under
vacuum for 16-18 hrs at 50°C. The dried product was

analyzed by HPLC.
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sel ected holding tenperature for the selected reaction
time (see Table 8). The reaction m xture was then

W@ omtem76D room t enperature and extracted tw CRCTUSI004046263

10 NaOH (75nL portions). The aqueous extracts were
neutralized with 6M HC1 and then maintained at room
tenperature overnight to allow product to crystalli ze.
The resulting crystalline solids were filtered and
Hirf%161Q16k6- 18 hrs in a vacuum oven at 50C. The
product was 15 then analyzed by HPLC. Note: Although

pr odudiAErasswekpmot @, i 4- pim#ﬂlﬁ% anfietbeoduotedi dohwent

LSBT S B 8y 208 V2, e snco

%J@hﬂ&?eurﬂt%é@&&ﬁé@dfﬁaéyentm@ f:h@sﬁe‘iqsst edwarByninto
(see Table 7) was transferred to a 125 nlL test tube

@whﬁ?tqﬁHQxﬁrhﬁ%hrﬁ?ﬁm@h@th%tmheTﬁﬁl%aV?daﬁﬁ the
| :
(SIS0 pSOULL o ieat e, 10 108 ehosel; LErRar BLULE o

aimwnt&% Tabldap) e 8fhavaseddetonddedtalengaw then
transfer washes of solvent (about 2 ni). The reactijon

fsahfie %sr%cgvﬂé%ﬂer%umea%%%%r%ﬁ%@r*awai:@ PoEh 1M
e hosRi, B {558) Tabtge SJudbudhith LLpE {Be upper

l ayer was sarrpl ed (sonme 30 m xtures forned a snmall,
derut reacioretl | valyiglh ) 604 diC nah g zieglden bya HPL €1n@8 $D room

04/ 07 769 PCT/ US2004/ 006 R
A o Y S RS A Sb Py P ERdaE PO Grpahnpslize -

e %sﬂtﬁabj eSry/s el Ble V‘@cBB:Lcﬂé afster f et £8edaan808ried
nmL round-bottoned flask in a pre-heated (140C) 5 oil

Hath . 16THES et t 31D niv e wie QR oYt t Al &d- at Thaeproduct was
t [ eraturefor 90 mns. The fl ask
S LR et -

was renov € oil bath and the residual heat
used Note: Although product was expected in run #162,

the product did not crystallize and was therefore not

analyzed; the product from run #163 was a sticky solid.

Run #167-172:

The selected solvent in the selected amount (see
Table 7) was transferred to a 125 mL test tube along
pyridine (in amounts as in Table 7) and the resulting
solution heated to the chosen temperature. A pre-
weighed mixture of DAF and sulfamide (in amounts as in
Table 8) was then added along with transfer washes of
solvent (about 2 mL). The reaction mixture was agitated
at the chosen temperature for the chosen time (see Table
8) at which time the upper layer was sampled (some
mixtures formed a small, dark second layer) and analyzed

by HPLC.
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to distill about 22g of liquid fromthe reaction
m xture. The reaction m xture was extracted with three

waopordzeons (90nL, 30ni, and 10nl) of 0. 35M NaCHUSZODE/006263

HC1 (501) was added to the aqueous extracts,

resulting in the formation of an oil. The m xture was
agitated to transformthe oil into filterable

&psttd’3. The crystals were collected by filtration,
washe i t r, iy gt A ' n r
R e e TR M Tl LS
amahuyiss .asRin M-8 aAs BuWridn deyepyritdanefanded to

the ch lvent (i 0 t listed i
B R SO hereing e tierad T S T ShRat 6. { hreae)
Jiaslparhe reactiOndisd Wikase +enagotiatedsanghe

f

heated in an oil bath to the target tenperature. The
cedeidted mMeaariemdsmpgratairediar 9@bvurst heThar bask
tenperature, (l.ist i n_.Fakl e .8)_ for e_25. sel ec

e FEEEE eflab}%reor%)et%er ety 20 ¢ q_fl} om C? h%ﬁ% ot %IL (ﬁsagn%ggt used

¢Qolae i 1JakMmsut oy tefperaiid efrdn the reaetion
m xture was_then added water (100nlL) water and/or
Frpguresol VIEIR SIAEEPN LSRRI 2 Hrethearkadt Yok three
ee t i et e S

e e g R R G
arsaingsi svasasddwh tperflor redieans botthrdayer sre291Whg in
2004/ 078769, PCT/%JSZOOM 006263 Run# 181-183 DAE dt

§ HATREILT &k -BUtSHpyr it Hd AN T hE3S s@PRERERY BO

SO MBIk N FRIRNE Sirdso | f Stesh-din d ablk-est41and TB: were
transferred to a 500 nL round-bottonmed flask. 5 The

Eatttade meaaireo Wt ek Pl Bekrapiont washednwith
%%{éea%,edar%'(#xg%Qf%ﬂ ng x?‘écfﬁexgﬁ t&%r‘?cfg{j irggﬁgéog*_c' 3pecC.

tenperature he" sel ec I me (see 8
reas thidut X twe e t@sn tdneal ydddvieg BPLCoahalpsisom

Run #174-180:

DAF, sulfamide, pyridine and the chosen solvent (in
amounts as listed in Tables 7 and 8) were transferred to
a 500 ml round-bottomed flask. The reaction mixture was
then agitated and heated in an oil bath to the target
temperature. The reaction mixture was maintained at
about the target temperature (listed in Table 8) for the
selected‘time (see Table 8), removed from the hot oil
and cooled to about room temperature. To the reaction
mixture was then added water (100mL) water and/or other
gsolvents (MeOH, 0.5M NaOH, or the reaction solvent) as
needed, to achieve a heterogeneous mixture consisting of
two clear liguid layers. GC analysis was then performed

on both layers.

29



10

15

20

25

30

tenperature. The reaction m xture was then extracted
10 with the appropriate solvents to yield two clear

WO papaioB769 ayers (For run 181 the extracti on SOPUENSR04/006263

were water (125nL) and m xed xylenes (25 nL); for run

182 the extraction solvents were water (150nL) and

nmet hanal 25m.); for run 183 the extraction sol vent
15 (100nL)). GC anal ysis was perforned

on | | ' :;g{rﬁ 18

sul fam de, di rreaﬁﬁlyﬁ)ut ylt%?nﬂr}eﬁ an%Iﬁ{yrﬂﬂ‘nét gn@he

teet lreadtyedlt csta]ptetrai ehm (amplanmjms béstegt &d Tabirabl esazd
d were tr red | 50nL round- bot

S R L T S R R O

(36 Qe 010 drhan st odi 6 B d1adie o Wbd@ hgadingpatnht Aeq

sel ected tenperature for the selected tinme (see Table

%@at%@h@@th@tmgt%ﬁ e ssebeteddt seagbu®r oom
t(e aPod tg}% Sxtdacl gd ra%é\ﬁet@aﬂ;%'\'@g—' The

I ONS € aqueous ex
&%ﬁd@dﬂ eﬂlmm weM N aaldl awged at @dcdol 2br sodm
all ow crystallization. The crystals mere col | ect ed bg

fieReHa o and ek %‘?“Fte’oo%dmf}é‘?u%%o‘(ﬁs 17heRseABTAFRE

[ h S :
B“p‘L PhiE a%‘%ﬁk%o o 12%%%%%‘? gﬁlcé%?%“s’%ogg/e%%a%ggmd

Rxﬁyem:]sssﬁmﬁ 1AF, 1 & flzari ebel réclobom nedlvienbadwehe water

Q sol v unt s |isted in_Tab 7, and
P ST o6 ML P bRt otRonga Frde
E&r@dMImxf@ﬁwr@eﬂ@sﬂé&@ﬁ plsogd) | An@anmethahal h
and agitated while heating at the selected reaction

t GRdrat ier o0 tHES sete @B af o seel vabt ewss. 0 THY NaoH

R SR Tur e AP aRr Ry Pon TR Fahkfes

from both layers.

Run #184

DAF, sulfamide, dimethylbutylamine and 1,2,3,4-
tetrahydronapthalene (in amounts as listed in Tables 7
and 8) were transferred into a 250mL round-bottomed
flask. The flask was placed in a heated oil bath
(136°C) and the mixture agitated while heating at the
selected temperature for the selected time (see Table
8). The reaction mixture was cooled to about room
temperature and then extracted twice with 1M NaOH (75mL
portions). The agqueous extracts were neutralized using
6M HCl and agitated for 2hrs to allow crystallization.
The crystals were collected by filtration and then dried
for about 17 hrs 45 min in a vacuum oven at 52°C. The

product wasg then tested by HPLC analysis.
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10 The aqueous extracts were neutralized wth 6M HCl
and allowed to stand at roomtenperature for several

wa2o0g/018069 f acil itate crystallization. The crysSPEI/BS204/€6263

collected by filtration and then dried about 16-18hrs
in a vacuum oven at 50C. The dried product was

anal yzed bé HPLC 15 analysis. Note: Al experinental
Runs#}Bar 484 topiramate product except as noted

h [ An |_Si. '
erel fpp\ng g%giggg?ﬁg%¥§ﬁﬁ§ﬁﬁﬁﬁﬂaEﬂufqgﬂ%ﬁ#ﬁi rfggivent

extraction o Run #187 an oug
t(opi aatahe spaedudistwas iex Tedtled, 72@mb §r odust was

col |l ected. The product collected from er.i ment.al
REABSEeE7ed1 60 218L M FOPIRk: O&Fﬁéflﬁde?ﬁtpaogk e

Fr.gg.b'fﬂgﬁt i xRN QY AN N2 @ a cEaD i8S oh aidl S dxeh awnd

I'st the run conditions for 25 the experinental
podtetede whddsc hidsed neb dre . tHex cedte cdsed rictaet aiove,

|1 experimental .runs yielded,.t.opiranat r oduct .
%gglpgrg%ggﬁ,gﬂr tls&n#?%fscet e g)(as§o \e/‘-léah ?%& 15F
ek daz ohe mk x@1 e dLnciadl t3hPMRMEW A8t rature
PCT/ US2004/ 006263 _ 4- (D met hyl am no) 158 %{ri dine 1.77

prXyltasa extrackaditteany "HRho) DTy ¢ 7 i P4t Fis) -
18R, M ST R Pt o
41Pcseld ne 4289 reptiwienemtrasset-RicoeneradB. @8ys to
?a%q%q)gat%t hcerrysé}c%lﬁ.izla6t4io%i .6_ tei dcirnyestlai 85 e_lz(é/ | cegf’_l.eléted
by filtration and then dried about 16-18hrs in a vacuum
oven at 50°C. The dried product was analyzed by HPLC
analysis.

Note: All experimental runs yielded topiramate
product except as noted herein. An emulsion was
obgerved to form during the extraction of Experimental
Run #187 and although topiramate product was expected,
no product wag collected. The product collected from
Experimental Runs #187, 191, 194 and 197 was expected to

be topiramate, but not analyzed.

Tables 7 and 8 below list the run conditions for
the experimental procedures described above. Except as

noted above, all experimental runs yielded topiramate

product.
Table 7
Solvent
Run# Base Base (g) Solvent (mL)
157 Imidazole 1.01 p-Xylene 15.1

31



165 Pyridine 1.15 p-Xylene 15 166 Pyridine 14.7
pyridine 15 1-Methyl-2 167 Pyridine 1.17
w@orors7ed none 15 168 Pyridine 1.14 Tol uene 1BCT/US2004/006263
4- Met hyl -2 169 Pyridine 1.15 pentanone 15 170
Pyridine 1.15 Benzonitrile 15 171 Pyridine 1.15

-Xylene 15 1 172 Pyridine 1.17 Dipnethyl-formam de 15
173" AriBisEh i amigont ked xyl eneg 300 174 Pyridijne
18583 Mesigywliemes 150 175113/;7/ri dijne 1&-22leneXyl ene 159.2
g ' ﬁzgﬁr@%lﬁdﬁﬁ i dllgggls.T;tLr;;;argclééupy?ilgi ne
18520 naptpvalidies 150 11792P0% i dijne 1®381#pheny] 40
Erer| 151 -mdcdiidnenyl I8BaPyT 1 [di ne plZyIdndt her: 15
Bi - rt+—181 anhlnurLﬂlna 21 12 mxed
xyl%&nies 1‘5'tf’i.cﬁlifréert- hot 428 182 thnyﬁ/’rncT‘ e -|--- %9
Butylpyridine 75 4-tert 183 Butlyl pyefdihyér@0. 78
Mesi,tyl eng 00, . 32 WO 2004/.078769 PGE/ 52004/ 006263 4
Tetrahydro 184 Dimet hyl buty|l am ne 59 95 napt hal ene 40
1853 Soquf TRICPRERSS. 11 | s9qft nol | nBirhenyl Etheygg — 40.5
| [Squl nobl ©reuZBalie 0- Xyl eness50 p-Xylene 15

165 Pyridine 1.15 p-Xylene 15

166 Pyridine 14.7 pyridine i5

1-Methyl-2-

167 Pyridine 1.17 pyrrolidinone 15

168 Pyridine 1.14 Toluene 15

4-Methyl-2-

169 Pyridine 1.15 pentanone 15

170 Pyridine 1.15 Benzonitrile 15

171 Pyridine 1.15 p-Xylene 15.1

172 Pyridine 1.17 Dimethyl-formamide 15

173 Pyridine 17.29 mixed xylenes 300

174 Pyridine 18.23 Mesitylene 150

175 Pyridine 18.22 o-Xylene 150

Tetramethylene
176 Pyridine 18.22 sulfone 150
177 Pyridine 18.22 Biphenyl 150g
Tetrahydro-
178 Pyridine 18.20 napthalene 150
179 Pyridine 18.23 Diphenyl Ether 151
3:1 Diphenyl
180 Pyridine 12.17 Ether: Biphenyl 100.049g
4-tert-
181 Butylpyridine 31.17 mixed xylenes 150
4-tert- 4-tert-
182 Butylpyridine -——- Butylpyridine 75
4-tert-
183 Butylpyridine 20.78 mesitylene 100
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187 i soqui noline 59.65 Di phenyl Ether 40.5 188
Tri butyl am ne 85.49 o-Xylene 40 Dinethyl 189

whenwayisn ne 62. 33 o- Xyl ene 40 Di net hyl dodecyPC1/882004/006263
am ne 98.42 o- Xyl ene 40 191 Hexadecyl am ne 83. 62

0- Xyl ene 40 inethyltetradecyl 192 am ne 111.22
-Xylene 40 DO net hyl hexadecyl 193 amne 124 30
)- Xyl ene 40 Di net hyl pct adecyl 194 ARFI&YEsT. 13
9-28y| |lenee iy 1ohOpl ardhenol isres30. 30 o- ﬁégpltem.‘eenéo 196 4o
o T RoRAToL o f T B i T SR e |mun &
DARS((g) Sedduanpties(g) | Ti #8-i n)| Teme- E‘E}en6157 Q. 76 30
OB B0 1Suitofil 740 888 léb DIV #he22 121 85
301160 0 76 0.84 301115 161 30. 07 22,34 62 140 162
30501 2FriBuedarsee 153 36:82 22 34 E7*IHY 164 |0. 75°°
.84 B0 1D%mety5-0. 76/ 0.84 30 115 166 0.74 0.84 30
1135 167 Qnfd1 Juitd 31| 113, 468 0.75 Q85,80 115 33 4
Dimethyldodecyl-
190 amine 98.42 o-Xylene 40
191 Hexadecylamine 83.62 o-Xylene 40
Dimethyltetradecyl-
192 amine 111.22 o-Xylene 40
Dimethylhexadecyl-
193 amine 124.30 o-Xylene 40
Dimethyloctadecyl-
194 amine 137.13 o-Xylene 40
195 morpholine 30.30 o-Xylene 40
196 pyrrolidine 25.74 o~-Xylene 40
197 urea 20.29 o-Xylene 40
198 (none) -—- o-Xylene 40
Table 8
Target
Run # DAF (g) Sulfamide (g) Time (min) [Temp (C)
157 0.76 0.84 30 115
158 0.74 0.84 30 115
159 30.21 22.21 30 130
160 0.76 0.84 30 115
161 30.07 22.34 62 140
162 30.01 22.18 62 150
163 30.02 22.34 67 140
164 0.75 0.84 30 115
165 0.76 0.84 30 115
166 0.74 0.84 30 115
167 0.73 0.83 31 115
168 0.75 0.85 30 115
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WD 2004/ 078769 PCT/ US2004/ 006263 169 0.75 0.84 30 115
170 0.76 0.85 30 115 171 0.77 0.85 30 115 172 0.76

WO2®83/03069415 173 15.02 19.46 90 130 174 15. OPCT/USINB4/006263
60 130 175 15.05 11.07 60 130 176 15.01 11.08 60 130

177 15.04 11.08 60 130 178 15.02 11.08 60 130 179
15.03_11.07 60 130 01003 7.38 60 140 181 15 03

11. 08 666230| 1827%. 49 5.53 %8%130 183 10 7.38 6d°150
184 79, 99022374 G770 18> 80509 22) 24 90 140) 188
2,31 337430 184730, 08 22. 32°30 140] 1907301} 2326
30 130 1191 30.08722. 04 30 1303 192 BO0.1 3#2. 21|30.1530
193 30433227 1287305130  194780el8 22133 3y 130 19h
30.06.22.26 30 130 196 30.01.22 26 B0 130 197 3013
22.32 367430 | 198-%. 0p 22. 16 %0 130|Exarfifl e A5 **°
Topi famatie was péegar ed accordimg to|the qgr ocess B0
176 15.01 11.08 60 130
177 15.04 11.08 60 130
178 15.02 11.08 60 130
179 15.03 11.07 60 130
180 10.03 7.38 60 140
181 15.03 11.08 ) 60 130
182 7.49 5.53 60 130
183 10 7.38 60 150
184 29.99 22.34 60 110
185 30.09 22 .24 62 140
186 10.04 7.38 60 140
187 30.08 22 .45 57 130
188 30.05 22.31 30 130
189 30.03 . 22.22 30 140
190 30.17 22.26 30 130
191 30.09 22.04 30 130
i92 30.1 22.21 30 130
193 30.11 22.28 30 130
194 30.18 22.33 30 130
195 30.06 22.26 30 130
196 30.01 22.26 30 130
197 30.13 22.32 30 130
198 30.02 22.16 30 130
Example A5

Topiramate was prepared according to the process of
the present invention. Listed below are experimental
procedures for the experiments. Tables 9 and 10 which

follow list detailed experimental conditions.
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the present invention. Listed below are experinmental 5
procedures for the experinents. Tables 9 and 10 which

w0 o00kov8769 st det ai |l ed experinental conditions. PGHUYY004/006263

2004/ 078769 PCT/ US2004/ 006263 Experinent 2: DAF,

sul fam de, pyridine, and o-xylene in anpbunts as

listed in Table 9 bel ow were charged to a 1-liter 5
reactor. The reactor was heated to a jacket

SIS A4 E o of about 155C and maintained at that
er]rperature%or 30 mnutes. The reactor was cooled to
60C armhF distifdrtdon mwesidine | esndndexyVagauin ainbhnts

distillati i nu ntil there was.no renmn
B P s T e 18 S R ce b Batiaad ot par i b
tRE SEACT | Ofhe MXIM & IO hayELS. tdNE hatkem rafpeeHsure

| ayer was drained and transferred to a separatory
famedioutl M NaTH am@sn@n@r@@lm@ds@batmé tPpeppagbpse for 30 .

furt her Iovver us_| aye dra| ned
dhd™t efnsfg]?}%ear? 215" ¢ e%(%gygac 3, 5¢ {;/I %ﬁ%
aidad 110 tedit nad & Z@t@ﬂ’gekﬂ i ondet wat—uﬁfm, Thethr dﬁiut&llation
crystalllzed was filtered, and then dried to yield
t%?ﬂ Glggd.u b]er‘Fl’h%]Fﬁ SWas 8nO 19e931ndpI pAFIUSH| £8ni de,
@angfl o @scy ! pne é@dé‘tﬁroi':‘é‘téep§§al:é3£ﬁg !r@a"é%%%
ow vvere charged to a l1ter "reactor. The
meiadtwore wast debdeerand '.hledadbattcmhe ageeeuseaayer was
ure.for 4the selected tine ee T 0)
RS B O e T tote ORePTROranY | SREuGH 25 ala0H
AR i Lfhed esdll $éPara e t fige di syéLbatiiophet . songaianoyhe
of organic liquids. The tenperature during
digier | acwrwasl et e ncdrpbradenngstrargieseed to a

A AT TAC . s A
s igH B0 ttiee reacduon arxsuaelinegd, tmssématabbd and

phases gam
dried o yield topiramate.

Experiments 3-8, 19-21:

DAF, sulfamide, pyridine, and o-xylene in amounts
as listed in Table 9 below were charged to a l-liter
reactor. The reactor was heated and held at the
selected temperature for 4the selected time (see Table
10), then cooled rapidly to 65°C. Once cooled, wvacuum
was applied, resulting in the distillation of some
amount of organic liquids. The temperature during
distillation was maintained between 55°C and 75°C.

After distillation, some amount (0 to 200 milliliters)
of NaOH (from strength of 1M to 3.5M) was added to split
the reaction mixture into two separable phases, organic
on top and aqueous on bottom. The bottom, aqueous layer

was drained and transferred to a clean reactor. Acid
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on top and aqueous on bottom The bottom aqueous
| ayer was drained and transferred to a cl ean reactor.

Wa20d/03560ND 2004/ 078769 PCT/ US2004/ 006263  ( 6 MPEIZLF20041606263

added to neutralize the reaction mxture to pH 7. The
product crystallized upon neutralization, was
filtered and then dried to yield tapiramate,

S .
EepeHiClentvar oRed &@ MEHdE L IRBR | dithet S rid 92t Enere to
Ly the { ' 14 @héﬁoﬁ’ DELOME VB £ ion,
?ﬁa%gecrfphtaeg%%@'lﬁac?tég rt%chtlore. The reactor was hchaoartledwas
tfd ltcke-cseleant athert elperdatiy e/idhd re@ctamatwas hel d at
the maxi num 10 tenperature for the sel ected anount of
time (see Tables 9 and 10) and then cooled rapidly to

erdsicanl ed, vacuumwas applied, resulting in
the distiilation of someof the organic |liquids. The
t enpedfur esudufamigle dipytd idige oran@so ey keng nty the

b : f i St i '
RIS Tt 0 SpaT he Pt Gt iRt | Qi dsd -

sapaable qimses, THy gafi & N wd O hedtk Aquieotise oselected
bottom The bottom aqueous |ayer_ _was drained, and
HEARSIETEE ¢ 0 B I ERFYPAT  aé 2t eFke JFAFEE R hen

%%g@%qravﬂdx% e dine dHdldg  Aebehd 60 20; hC1) s¥BSTables
a

to neutralize the reaction mxture to about pH

D. &tk 1r)oduct twWrerstadldiakdrapohly newt 2t ¢ zat Pore apdoled,
was then filtered and dried, to yield opir te. 25
et P IRsn OB R Pk e, AP B e Olng T
QondEna Hd it 1aguldst edrid dabbere et oduvens
charged to a 1-liter reactor. The reactor was heated

166 sttridl el et SUpS (oA RiNR @, DHECeR AR OF RS Fief d- at
WS GE G S AP Mg Aot p LI (e
aeelad, o3 .Mk into two separable phases, organic on
top and aqueous on bottom. The bottom, aqueous layer
was drained énd transferred to a clean reactor. The
reactor was then spiked with pyridine (40 mL). Acid (6M
HCl) was added to neutralize the reaction mixture to
about pH 7. The product crystallized upon
neutralization and was then filtered and dried to yield
topiramate.
Experiments 10, 15-17: ’
DAF, sulfamide, pyridine, and o-xylene in amounts
as listed in Table 9 below were charged to a l-liter
reactor. The reactor was heated to the selected
temperature. The reactor was held at the selected
temperature for the selected time (see Tables 9 and 10)
and then cooled rapidly to 65°C. Once cooled, 3.5M NaCH

was added to split the reaction mixture into two
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was added to split the reaction mxture into two 36 WO
2004/ 078769 PCT/ US2004/ 006263 separ abl e phases,

wo@e@anigseodn top and aqueous on bottom The bot POIS2004/006263

aqueous | ayer was drained and transferred to a clean
reactor. Vacuum and heat were applied to di still off
aqueous liquid. Acid (6M HCl) was added to

ﬁe@tarr@lhlfe PHRESFea EGR IR »AreOR cﬁ%&ﬁuW% on fbottom.

uet n
L

\m@t er dﬂmmd@emd:tdmr aleperimeamd s 3e0ceriangt ted wes
added;. .for_ Experinment. #17, added, n
BB S oA e A e I ot ) e paglfit eo
N 8d-a1ti% ey ireled ALRI R xtRxRe Nt Sesbodd : plDAF,  If

sul fam de, pyridine, and o-xylene in anbunts 15 as

lpirstdextti o iThisics @mwme s et tioral 123 1 @R,

ar. he react Qr at t
gﬁé ESRNG tah en%grr al?xuégﬁf%er%?ﬁ%fge Se%r{%d
tiaRe SeR Eameeis ch&ntb}&;%rﬁﬁ@ﬁ@eﬁﬂ@ozﬂ@dnm aph by was

65C. Once cool ed 3. 5M NaOH was added to s |(§ t%e 20
pekstad iorf o ERReE Tnamy: tHi/ sje?p%r@bl"éa‘b%s"é% i ¢ Bhen

&ggagﬁgfﬁgﬂ?gﬁ%itr d0omdde potfom r BOUSAMS s8N Clried

nstferred to a clean reactor. Vacuum
and yhedtd werpel regpeltieed, resulting in the distillation
of sonme of the aqueous |liquid. The reactor was heated
to 25 60C, and acid (6M HCl) was added to neutralize
tﬂ'jﬁ;eﬂﬁ@.ﬂﬁ am.m xture to pH 7. The reactor was cool ed
1.5C and then water was added until crystals
for nmedAF Tralldeasida, ¥5t&i1e zedn@nd- Wekehpehr amounts

f' | tle.l.rs%d frkq-iglléﬁ%de to ANy \L@Pér@ﬂg{'gsed 89 a 1-liter

perl nmen
reactor. The reactor was heated to the selected

temperature, held at this temperature for the selected
time (see Tables 9 and 10) and then cooled rapidly to
65°C. Once cooled, 3.5M NaOH was added to split the
reaction mixture into two separable phases, organic on
top and aqueous on bottom. The bottom, agueous layer
was drained and transferred to a clean reactor. Vacuum
and heat were applied, resulting in the distillation of
some of the aqueous liquid. The reactor was heated to
60°C, and acid (6M HCl) was added to neutralize the
reaction mixture to pH 7. The reactor was cooled to
1.5°C and then water was added until crystals formed.
The product crystallized and was then filtered and dried

to yield topiramate.

Experiments 12-14:

DAF and sulfamide, in amounts as listed in Table 9
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DAF and sulfam de, in anmounts as listed in Table 9 37
WO 2004/ 078769 PCT/ US2004/ 006263 bel ow were char ged

W@ 200a/018769 t er reactor. The reactor was heat edP@DUSIV04/006263

sel ected.tenperature. The reactor was held at the
sel ected tenperature for the selected tinme (see

Tabl es 9 and 10) and then_ coopl ed rapi dl bout
RREOHRY VRTET e dnc? Robredtes. s %j%l sdaéacttsr

SPld thddied e@&tm& S XL T PERoL Y separ a@h@ @aa%%%r was
organi ¢ on top and aqueous on bottom The bott

auw&bwmIthﬂusaﬁﬁntbéjMQMPendturanébertba BelQCCEdamlme
reactq cid, (6 ded to-neutrali.ze the_ 10
G T T e o B ot pER9E TR AR tnar oty E3%abour
GF yesth &l drh #HPed. negkh &Sl té@lé@n angmvwasotiheasfl biberedo
and dried to yield topiramate. Experlnent 18: 15 DAF,

S0 ¥ et tefes W@éﬂ% mpRguBe x{heAet VA afpakrrsleaphases,

554 R SRl BEEC kbl

e reac eafed e se
t&qﬂﬁﬁuﬁLﬂéyeﬂTwa$e@ﬁ&bﬁe@ﬁﬁn&etﬂaﬁsféhEedeteCaedlean

tenperature for éhe selected tine (see Tables.9 and
9P XePTand ATEh £96I Bl t apral §Atede5e, nefbEaLEredne

3-SMNAOH niesuAdded 490801 b ¥he fgachiepuBtxture

into two separabl e phases, organic on top and aqueous
(nrxﬁﬁakﬁnzadmummmtm&mta@Lea@51bayendmnssdthened1ém@red

tra r ean. reac Vacuum and heat were
#léﬁﬂ %q“i ??p%¥?m3%%ut hal f of the aqueous
I|qU|d The renalnlng aqueous sol ution was drai ned and

transferred to a beaker. 6M HCL (60 nL) was added to
reeRE 18 eact or. Reaction nixture and additi onal

oM g S 056 N IELAERChA] boLRL bl Bl
T hiodedticryshhd | $ Zedlandwaas thengédlteredlaﬂdter
c¥é§¥iég ylﬁgg reactor was heated to the selected
temperature. The reactor was held at the éelected
temperature for the selected time (see Tables 9 and 10)
and then cooled rapidly to 65°C. Once cooled, 3.5M NaOH
was added to split the reaction mixture into two
separable phases, organic on top and agueous on bottom.

The bottom, aqueous layer was drained and transferred
to a clean reactor. Vacuum and heat were applied to
distill off about half of the agqueous liquid. The
remaining aqueous solution was drained and transferred
to a beaker. 6M HCl (60 mL) was added to the cleaned
reactor. Reaction mixture and additional 6M HCl were
dosed into the reactor to maintain about pH 7. Water
wag added to induce crystallization. The product

crystallized and was then filtered and dried to yield

topiramate.
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Experinment 19: DAF, sul fam de and pyridine, in anounts

w@sgookiostred in Table 9 bel ow were charged to aPAF/UE1084/006263

reactor. The 5 reactor was heated to the selected
tenperature. The reactor was held at the sel ected
tenperature for the selected tine (see Tables 9 and
10) and then cooled rapidly. Once cooled to 22C, 3.5M
sddegl. to split the reaction mxture into
separ abl e phases. Three 10 fifths of the aqueous |ayer
was drzdhedcswahtbrnidmsdrd regridona, cieaampenttors Adstled

(.6M then added to neutrali t he_reaction
WA o R oS AP rgSS 10 Pl st S yEaSEbOhe The
readd ON MAXthdLted THE PHOULEI ecEEIStahbbzadurand was
then filtered and dried to yield 15 topiramate. Table

I - Su | e Rl Pyt dile Sakketed (grmperaiBye( k) the

TR 8 B EFTeR) o (4RR, 20 R Bl ol & 2

P01y 3. 8ndRlcdfldd4cd A45C, 3845BINI6R. HAs153487t4
99, 98 73.85 121.78 134.0 145 384,20 768, 47 1539. 57 5
FOUL 0% TS 24eachign migstera 4bntagicnararicgrhasss - ogThree

% 35 %@Q:H@la%% }%élé we 4428118 géd]-@%én%@leed
99.99 73.93 121.066 134.0 145 384, 24 769. 30 153

to a clean reactor. Acid (6M HCl) was then added to
neutralize the reaction mixture to about pH 7. Water
100 mL was added to the reaction mixture. The product

crystallized, and was then filtered and dried to yield

topiramate.
Table 9
DAF Sulfamide Pyridine Jacket
(gms) (gms) (gms) O-xylene Temp
Runi (mmols) (mmols) (mmols) (L) (°C)
2 29.97 22.26 36.50 40.0 155
115.17 231.63 461.44
3 100.01 73.86 121.40 134.0 145
384.31 768.57 1534.77
4 89.98 73.85 121.78 134.0 145
384.20 768.47 1539.57
5 100.04 78.21 121.82 133.0 145
384 .43 813.84 1540.08
6 99.98 73.80 121.49 132.5 145
384.20 767.95 1535.90
7 99.99 73.93 121.66 134.0 145
384.24 769.30 1538.05
8 99.94 72.52 121.43 132.0 145
384.04 754.63 1535.15
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8 99.94 72.52 121.43 132.0 145 384.04 754.63 1535.15

39 WD 2004/ 078769 PCT/ US2004/ 006263 9 100.01 73.50
wda2002207878%. 0 145 384. 31 764.83 153. 10 10 100. ORCTBSRB4/006263

121.84 132.0 145 384.31 768.57 1540.33 11 100. 07

73.89 121.23 132.0 145 384.54 768.89 1532.62 12

10001 73-87-0-00 0.0 145 384 31 768.68.0.00 13
140. 62 73. 79%°60 0]0 1455°384] 351967 12| 0. 6B 14 145
100. 10 [73. 7#640300 0,0 ¥45.53384[ 66158670 33] 0. 00 15 9p. 97
737911 81100“’ 1453041676705 15899516
100.t2 3.9 IET 249113470845 | 387754 76b. 4133835 poits
11 99. 99 7@8@03121 49 nks. sg/r 384¢24376b. 87 1535.00
ic 100,04 7 ®25+iglw 178’ 8 1HF 38453 7 ooéiflogé’ga'og >
24 100./00 7384874121/4378880 n| r 15384228| 768. 68
1935515 21 8% 95 73745 1525 12 1320445 384508 76% 3L
1831 23[ Tabhle 10 Run # Rxn Tine (mn) Rxh Tenp. ( 2
3( 130_134_384.31 768.68 0. OO
13 100.02 73.72 0.00 0.0 145
384.35 767.12 0.00 A
14 100.10 73.74 0.00 0.0 145
384.66 767.33 0.00
15 99.97 73.79 121.81 133.0 145
384.16 767.85 1539.95
16 ‘ 100.12 73.94 121.49 134.0 145
384.74 769.41 1535.90
17 99.99 73.60 121.49 n/r n/r
384.24 765.87 1535.90
18 99.99 73.88 122.00 135.0 145
384.24 768.78 1542.35
19 100.04 73.45 121.74 0.0 145
384.43 764.31 1539.06
20 100.00 73.87 121.43 134.0 n/r
384.28 768.68 1535.15
21 99.95 73.45 121.12 132.0 145
384.08 764.31 1531.23
Table 10
Run # Rxn Time (min) Rxn Temp. (°C)
2 30 130-134
3 30 130-135
4 45 130-136
5 45 130-134
6 43 130-134
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3 30 130-135 4 45 130-136 5 45 130-134 6 43 130-134
40 WD 2004/ 078769 PCT/ US2004/ 006263 7 45 130-134 8

W@ 2001807885 9 48 130-133 10 45 130-134 11 5AC1/B82008¢06263
12 60 130-142 13 45 130-143 14 44 130-142 15 45
130-133 16 45 130-134 17 45 130-n/r 18 45 130-134
19 45.130-133 20 n/r 130 p/r21 45130 -n/r nlr
i ndi cates ¥hat no full tefkperature rlange 680-£84cti on
time recorded—Exanpte-A6Dracetone—f t (DAR
(780 kg; 7§Okg, Batch 1 Syémd 2), pylridi n%%@ga.gG kg;
950. 0[kg) and x\yTenes (199 L; 1950 L) wese-mpxed in
a tank and the golution was transferred to a reactaor
with sul famde (575 kg; 5% kg) Thel mi xtuBe-das
heat e¢—t6—-328-133Cva—stepwse—heattng—Mre——
specificaljtly, tHe nixture®has heated fromiB-38%t o0 65C
in 80 [mMNutEes, then from tO 95C N 60 N S,
fol | owed Eheati ng from gg to 113C|in 60lglr)n' %%t%es and
113 to 1253 in 85 m nutes45The reactior 130-143

N—r

14 44 130-142
15 45 130-133
16 45 130-134
17 45 130-n/r
18 45 130-134
19 45 130-133
20 - n/r 130 n/r
21 45 130 n/r

n/r indicates that no full temperature range or
reaction time was recorded.

Example A6

Diacetone fructose (DAF) (780 kg; 780kg, Batch 1
and 2), pyridine (950.6 kg; 950.0 kg) and xylenes (1950
L; 1950 L) were mixed in a tank and the solution was

transferred to a reactor with sulfamide (575 kg; 575

kg) . The mixture was heated to 128-133°C via stepwise
heating. More specifically, the mixture was heated from
30 to 65°C in 80 minutes, then from 65 to 95°C in 60
minutes, followed by heating from 95 to 113°C in 60
minutes and 113 to 125°C in 85 minutes. The reactor
jacket temperature was raised in 5°C increments to heat
the batch to 128-133°C over 30 minutes and then held at
the temperature for 30 minutes. The reaction mixture

was then cooled at a rate of 30°C per hour to 40°C. To

41



10

15

20

25

j acket tenperature was raised in 5Cincrenents to heat
the batch to 128-133C over 30 m nutes and then held at

wdaoues7eenper ature for 30 minutes. The react i PCI/US2004/006263

m xture was then cooled at a rate of 30C per hour to
40C. To 41 WD 2004/ 078769 PCT/ US2004/ 006263 the

m. xture was then added rified water 2431 . 1240L).
e iRt e e D e Ratiee (e

. 7 k U aj vy
T KORE S 9, MAT R AT S
aAgqupen sy ayEr kwps dolutereed el dd@est er0edathbcaandher

reactor. The organi c_|layer was di scarded. Purified
mvéoqame,rm@md% %ﬁe%ﬁs% o'Ehe anRRbaseHi xdr Ehe
IR dualeorgani €8 {hydd dine eRshXyLepsd andametgEr
were distilled off under vacuum The distillation was

Ieasttopped Bia eyradirstd |laymyr avkmowhsvatdae. (7BUrifigds
LY. dacj acefic acid (214.5 kqg;..224.4 k wa
e « 4 Qs A0 07 e T o R g B "R v
e seadetlia W diydontd amke seedsatd . Dykgnell. Snkoyaesd
was cooled to 0-5Cto crystallize the crude

e shettel 1 vt offudenders eeuyspi ripait @is73blrion was
el d); s, i ecte
%\Qﬁp%ﬁeg%?%g%%l specgf ?‘”Teggrtgdlﬂxéﬁng‘?g%@ﬁgs??%g £ Cas 1) .
prdlrciipElesaaft theaquirdesEXt4 i Tivient | D2¢ . 4 kd) exaapbéded2bo
provi ded for the purpose of illustration, it wll be
RO (. RS PRt 100 t hel FVBHEFGRe was Seeded
SRAMMasseSmAld Medde(usyalgyal i @tik@NSan@0RREatbONE] to
and/or “nodifications as cone within the scope of the
fooldeawicng crelsaiand ized thieeicrueguitead iernsat 25 4haN@rude,
2004/ 078769 PCT/ US2004/ 006263 We d ai m
wet topiramate (730 kg; 803.8 kg wet yield) was

centrifuged and collected.

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 the scope of the following

claims and their equivalents.
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1. A process for the preparation of a conpound of
formula () H XOS-NRL R3 RS R4 ~I) 5 wherein Xis

wa@edoeotsse from CH2 or 0; Rl is selected from t PET/USIH04006263

consi sting of hydrogen and Cl _4alkyl ; R3, R4, R5 and
R6 are each independently selected 10 from hydrogen

| ower al kyl and, when X is CH2, R5 and R6 may be
%@éﬂe@é%ups joined to forma benzene ring and, when
Xis Oy R3aaek Roandior ;_Pépaﬁgtﬁ@nt@geah%mgaﬁndb@fa
nmet hyl enedi oxy group of the formula: R7 O
dormblahefei n R7 and R8 are sane or dlfferent and are
hydrogen, |ower al kyl or are alkyl d are joined to
forma cyclopentyl or cycl ohexylorl/dq conprl sing 0 /
S02-NH2 X OH fA( O6 3 S- NH2 MR R3 R5 4

20 R reacting a conpoyn 544 (rn) vvlth
sul furyl diam der® tefperature, in the
(1)

wherein

X is gelected from CH, or o1

R' is selected from the group consisting of hydrogen
and Cisalkyl; '

R®, R*, R’ and R® are each independently selected
from hydrogen or lower alkyl and, when X is CH;, R° and
R® may be alkene groups joined to form a benzene ring
and, when X is 0O, R® and R* and/or R® and R® together may

be a methylenedioxy group of the formula:
R;<O\ ;
R® O/%
wherein
R’ and R® are same or different and are hydrogen,

lower alkyl or are alkyl and are joined to form a

cyclopentyl or cyclohexyl ring;

comprising
SO,—NH,
X ,—OH i x —d
6 3 HoN—S—NH
R R 2 g 2 R6 R3
(11) >
5 4 Q)]
R R RS R?

reacting a compound of formula (II) with sulfuryl

diamide, at an elevated temperature, in the presence of
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fromO to about 10% water , to yield the correspondi ng
conpound of formula (1). 2. The process of Caiml,

wob@reisteds he compound of 5 formula (11) is di BCEUSIU4/006263

fructose. 3. The process of Claim2, wherein the
sul furyl diamde is present in an anount greater than

about 0.'9 equivalent 10 4. The process of Claim3, .
WHETRI &P RAPF Lt P Wﬂ?%ﬁidet?syg?géeﬁ?eiﬁo§ﬁeéﬁﬁﬁﬁﬁn9

%Eﬁﬁoﬁﬂagggn%ggﬂﬁhgo(Igbput 3 equivalents. 15 5. The
pr

ocess of Claim 2, wherein the conpound of fornula
(I'l) is reacted with sulfuryl diamde in the presence

of a n- agueous organj c.or. i noyganic se. 6. The
ﬁibpegﬂh%fP %?%?5?9m§£?%Wnlth%ﬁgﬁﬁ}ﬁqgg8ugo?§o Pgafitc
OforPrHant £) basediscacboet Fanyragene base. 7. The
process as in Caim6, wherein the tertiary am ne

base is pyridine. 25 8. The process of C aimb5,

er ei - 0 . Qr gan N a is
b R S T S L R
i ahisdpr e gssedni] Annaf, ambenei greéheenonhaguabuwst30 .9
organi c. or_inorganic base is present in an anpunt
éﬁﬁé¥va%%P%bout 3 to about 5 equivalents. 44 WO
2004/ 078769 PCT/ US2004/ 006263 10. The process of
Claim2, wherein the conpound of fornula (Il) is
rieact €thei process upy| Claam de wheaainaphet sulérgandi c

solvent. 5 11. The process_of aim 10, wherei h
BtRe 2 reatloiBnmt afonbatBhadont ShGuR 475 o
kassut 12. edbevprecess of Caim 11, wherein the

non- aqueous organi c base is pyridine.
5. The process of Claim 2, wherein the compound of
formula (II) is reacted with sulfuryl diamide in the

presence of a non-aqueous organic or inorganic base.

6. The process of Claim 5, wherein the non-agueous

organic or inorganic base is a tertiary amine base.

7. The process as in Claim 6, wherein the tertiary

amine base is pyridine.

8. The procesgss of Claim 5, wherein the non-agueous
organic or inorganic base is present in an amount

greater than about 1 equivalent.
9. The process of Claim 8, wherein the non-aqueous

organic or inorganic base is present in an amount equal

to about 3 to about 5 equivalents.

44



10

15

20

25

10 13. The process of Claim2, wherein the el evated
tenperature is in the range of from about 90C to about

wa7e@078169 14. The process of Caim 13, wherei nPCTES2004/006263

elevated tenperature is in the range of from about
120C to about 140C. 15. The process of Caim2,

V\,hereiSﬂTthe co ounﬂ 8{ 20_for 1)1 IS react d
with sUg d3RC FHthe ¥ E%Fe Ehs CPIBAIBS: 6F
Ok 1300 VBt er i o 1ﬁea&@@ma9@1@dsm Eﬁﬁ{/@dd%ﬁ@&é' ma ke
the process of Caiml. 25 17. A process for the

et iat ioroutia sohyouhd of fornmula (la) 45 WO
2004/ 078769 PCT/ US2004/ 006263 OA NH2 O O O~ 0 (la)
conprising O SO2-NH2 -NH2 0 0 O', OHH2N-S11 O Il O
)
n

A1Q (IHe)pfdeysd sLactang B0 FonpeHatnof hEospubaitl | a
with sul furyl diamde, at an el evated tenperature, i
tHIPHES VeIt ¥F oin BOR 0P ARRRIES 19vgaterbasgg-yiel d
the correspondi ng conpound of fornula (Ia)

12. The process of Claim 11, wherein the non-aqueous

organic base is pyridine.

13. The process of Claim 2, wherein the elevated
temperature is in the range of from about 90°C to about

170°C.

14. The process of Claim 13, wherein the elevated

temperature is in the range of from about 120°C to about

!

140°C.
15. The process of Claim 2, wherein the compound of
formula (II) is reacted with sulfuryl diamide, in the

presence of from 0 to about 3% water.

16. A compound prepared according to the process of

Claim 1.

17. A process for the preparation of a compound of

formula (Ia)
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10 18. The process of Caim 17, wherein the sul furyl
diamde is present in an anount greater than about 0.9

weowiwents. 19. The process of C aim 18, wheP&i/nS100€006263

sul furyl 15, diamde is present in an anmnount equal to
about 1.5 to about 3 equivalents. 20. The process of
Claim17, wherein the conmpound of formula (lla) is
reacted with sulfuryl diamde igth Ha0 presence of
an non-aqueous organi c or inorgan‘Fg\taase. 21. The
process of C aim 20, wher eitCF theéﬁ{lon\-caqueous organic
or inorganic base is a afy atn ne base. 46 WO
w@2. The process as in

Claim 21, wherein the t amine base is

pyridine. 23. Th 0CQSS 0 Qﬁzo, wherein the
non-aqueous 5 orgd@ni®©or inokgam c basgld)s present in

an amount greater’than about 1 equivalent. 24. The .

pr oceson@fri@iaign 23, wherein the non-aqueous organic

or inorganic base is present in an anount equal 10 to

about 3 to.about 5 equival ghts. 25. The process of SO,—NH,
daim §TeiQtthe pynd of for | $Fa)y0i s

r eaghie r~eg! furyl di dm de in an g&(\\ i i

sol yent ) 26| The proces® of d gim?2 ereyn tie
apr d?‘ or i\C solvent is a non-aq Srga 'oc/k
bade. 27. The pkocess of Caim 26, wherei R the

non- aquélta)s 20 organi ¢ base is pyridine. 285 The

process of Claim 17, wherein the elevated tenperature

is in the range of from about 90C to about 170C 25
reacting a compound of formula (IIa) with sulfuryl

diamide, at an elevated temperature, in the presence of
from 0 to about 10% water, to yield the corresponding

compound of formula (Ia).

18. The process of Claim 17, wherein the sulfuryl
diamide is present in an amount greater than about 0.9

equivalents.

19. The process of Claim 18, wherein the sulfuryl
diamide is present in an amount equal to about 1.5 to

about 3 equivalents.
20. The process of Claim 17, wherein the compound of
formula (IIa) is reacted with sulfuryl diamide in the

presence of an non-agueous organic or inorganic base.

21. The process of Claim 20, wherein the non-aqueous

organic or inorganic base is a tertiary amine base.
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29. The process of Caim 28, wherein the el evated
tenperature is in the range of from about 120C to

wW@bwun7878910C. 30 30. The process of Caim 17, REEUSI004/006263

the conpound of forrmula (Ila) is reacted with

sul furyl diamde in the presence of fromO to about
3% wat er. 47 WO 2004/ 078769, PCT/ US2004/ 006263 31, A
Compotitf TR 3R cHr ity ot he"BFbEeEs 6F Cerhiary

Liime Hasd Rhaspregutd cal conposition conprising a
pharmaceuti cal I'y acceptable carrier and the conpound
according to Caim1l6. 33. A pharnaceutica

conposi,tion made b LXI N 1 har maceut i cal
Eopti PEA TR A THE e e EraPRg pyueous
QRS 0B84 ndrPiLeSSad O i Sakiagent phar gacauwbuaal
conposition conprising mxing a pharmaceutically
Sesstab| aarahert 15egmvE et onpound according to
Caim16. 35. A pharmaceutical conposition conprising
a pharmaceutically acceptable carrier and the
conpourite  moeoE sk ngf t 0l L& mi 23 3lwhe@0eB6. tAe non-aqueous
phar maceuti cal conposition pade b I Xi,ng_a
EAHECRT CHITSERCEe g att ¢! RaPFPErhaniL AE EBABEnGIIaL
aeeoqihng 4 afl abausls dquBfaldnpsocess for making a
phar maceuti cal conposition conprising mxing a
pharmaceutically acceptable carrier and the conpound

%.Or df‘l':ﬂg ptroocdegé ngai'f)’lclad':?m 17, wherein thé
the compound of formula (IIa) is reacted with sulfuryl -

diamide in an aprotic organic solvent.

26. The process of Claim 25, wherein the aprotic

organic solvent 1s a non-aqueous organic base.

27. The process of Claim 26, wherein the non-aqueous

organic base is pyridine.

28. The process of Claim 17, wherein the elevated
temperature ig in the range of from about 90°C to about

170°C.

29. The process of Claim 28, wherein the elevated
temperature is in the range of from about 120°C to about

l40°C.

30. The process of Claim 17, wherein the compound of
formula (IIa) is reacted with sulfuryl diamide in the

presence of from 0 to about 3% water.
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31. A compound prepared according to the process of

Claim 17.

32. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and the compound

according to Claim 16.

33. A pharmaceutical composition made by mixing a
pharmaceutically acceptable carrier and the compound

according to Claim 16.

34. A process for making a pharmaceutical composition
comprising mixing a pharmaceutically acceptable carrier

and the compound according to Claim 16.

35. A pharmaceutical composition comprising a
pharmaceutically acceptable carrier and the compound

according to Claim 31.

36. A pharmaceutical composition made by mixing a
pharmaceutically acceptable carrier and the compound

according to Claim 31.
37. A process for making a pharmaceutical composition

comprising mixing a pharmaceutically acceptable carrier

and the compound according to Claim 31.
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