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METHYL- SULFAM DE FI ELD OF THE | NVENTI ON The present
invention is directed to a process for the preparation
of benzo-fused heteroaryl sulfamates, useful for the
t r eat PROCEYS FOR PREP ARKTION OF BENEGFUSEF HETEROARYL
BACKGROUND OF THE | NVENTI ON Epi | epsy descri bes a
condition in which a perPcErR'MéE"‘fg%urrent sei zures due
to a chronic, underlying process. Epilepsy refers to a
clinical phenonenon rat her than a single disease
entity, since there are many forms and causes of

epi | epsy. Using a definhtdef el NGRINGBRY as two or
nor e unprovoked sei zures, the rnciraence of epilepsy is
est i matlde mesezmm\@mtlmtseinsec@daouooo@ssesp@r trenpreparation of
di t

oty Zp e RN BERAAER: ULe o 10 Rl o biiBpe B
10@{hted\dlsesm(mt Tlm prs;Serpi invertibe iﬁﬂaaharadii're:o:techmmocesses for the
managenent of . a entvvlth seizure is to

¢ HRBSRE00 P it Rl h % Sl et b Do gl F RGP
chagraatierd. sti c that distinguishes the different
categories of seizures is whether the seizure activity
is partial (synonynous with focal) or generalized.
Parti al sei zur es BAGKGROS®ID OFWHE INVENRTIEN zur e

activit |s restrjcted to discrete areas of the
cer ebr &iP1IEB$Y €38CriPes 8 GRRGITIRN, EMAch pDeFsan RASTreYEsn} sgizures

dudidg 4 &eosiel Me@ly.ntghﬁo@éslsmebﬁépmfér@ﬁi Athifes pRESomenon
considered relatively sinple and the seizure is terned

a 'shepitanyapinpl diseaseandly. pince gipse PBURABY HOrM$ and causes of
| nBRieh8F. ULIRG a definition of epilepsy as two or more unprovoked seizures,

the incidence of epilepsy is estimated at approximately 0.3 to 0.5 percent in
different populations throughout the world, with the prevalence of epilepsy
estimated at 5 to 10 people per 1000.

An essential step in the evaluation and management of a patient with a
seizure is to determine the type of seizure that has occurred. The main
characteristic that distinguishes the different categories of seizures is whether
the seizure activity is partial (synonymous with focal) or generalized.

Partial seizures are those in which the seizure activity is restricted to
discrete areas of the cerebral cortex. If consciousness is fully preserved during
the seizure, the clinical manifestations are considered relatively simple and the
seizure is termed a simple-partial seizure. If consciousness is impaired, the
seizure is termed a complex-partial seizure. An important additional subgroup
comprises those seizures that begin as partial seizures and then spread
diffusely throughout the cortex, which are known as partial seizures with
secondary generalization.

Generalized seizures involve diffuse regions of the brain simultaneously

in a bilaterally symmetric fashion. Absence or petit mal seizures are
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seizure is ternmed a conplex-partial seizure. An
i nportant additional subgroup conprises those seizures
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di ffusely throughout the cortex, which are known as
partial seizures with secondary generalization.
Ceneral i zed sei zures involve diffuse regions of the

bréuamacﬁem&dtwlﬁméhybﬁéﬂ |absbs bREGHSRIJU¥NSEWBIJUL oss of postural

fashi on. Absence or petit nmal seizures

cheandret eMypical @ﬁseg%l aeiurep tyrigally dppdude BlongBrAPBRHdbe
W bpQLIbs é&r%éuoeéndégslb% abru‘bpaﬁé& land %bé’s%itl%ﬁ' arﬂpl%%FH:@owous

sSel zures typlca Yy i ncl ud onger uratlon in
| apeter 6fane draenaLivplde foqaé@,rslamlumg fontsieas. aﬁﬁ@nerahzed Tonic-

.Cetﬁﬁt‘% P ranﬂqﬁal%[z%r&bmeoﬁﬁm& r esalrz%gtsefiﬁ

I nC ocal or ater |2|ng nera
Tostiacadterired ttyratgu@trmwsmalwmeuiz\wremg tThe lnmalrpheszp@f tkfe seizure

o ST 0BT A BRror BB RN B eitelén APl
S eérzlwneeﬂnsntm‘mrﬂpytheztin tanecloading¢d increaséd masant rats, blood
d t h S t
TRSERE, FE R S, AgETI0 5 DUBGE TR Bl s
bl gpidalpy @sdwssantodne cloniel ghiage ypradueed Af the rsupérirdPositiort dfe
o1 Bi1oc 3 3isSl 5P BaEEL £ STl BB IGTG o it oS of
perrelaxdsorobrdgt@esh@lynad:r@a@é uetl tenehdef thendtgl gnase) which usually

contraction. eriods of relaxation reSS|ver
i né‘?téé@énaﬁttf‘?” ?H‘g'”eﬁ epostigial phasg)s g}?ag g

usybsporisi@hgsd)onuselBr Haaity, arh@exaé@gw@%waﬁ.balthémgﬁ Qause
is characterized by unresponsi veness, nuscul ar

f | dEdorays preafiiog ane aadiplaind PRAUCHN. t NRpiCairUreR e
St EHPE QLK RALUYABH IARDS RBBS Ut ImudclefBie RRERG 441 4.0N.

Atonic seizures are characterized by sudden | oss of
posengciuspasTisdrietysnnaredi bigf there is usely $©i rasseiasepnfgsion.

colTotn SBRlSS Pue PhbrableRh b7 28, Ind Bl Sonracton
s uhdemagmyobyei ane panisefitee bodit eraibeieptire body. (harr;son&oni;ne.com,
March 29, 2001)

McComsey, D., et al. in US Patent Publication US 2006/0041008 A1,
published February 23, 2006 and McComsey, D., et al. in US Patent
Publication US 2005/0282887 A1, published December 22, 2005 disclose
compounds of formula (l) and their use in the treatment of epilepsy and related
disorders. McComsey, D., et al. in US Patent Publication US 2006/0041008 A1
and McComsey, D., et al. in US Patent Publication US 2005/0282887 A1

further disclose a process for the preparation of the compounds of formula (1)

comprising reacting a suitable substituted amine with sulfamide.

In the process(es) as disclosed in McComsey D., et al. compounds of
formula (1) wherein R" and R? are each hydrogen describes the use of
sulfamoyl chloride ( CI-SO,-NH>) as a reagent, which reagent is unsuitable for

large scale / commercial preparation. There remains, however, a need for a



that may involve one part of the body or the entire
body. (Harrison's Online, March 29, 2001 ) MConsey,

w®2009420182 . in US Patent Publicati on US 2006/ 0P@1/0SR08%058247
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1, published February 23, 2006 and McConsey, D., et
al. in US Patent Publication US 2005/0282887 A 1,
publ i shed Decenber 22, 2005 di scl ose conpounds of

f opriabéss duithbrRITer %B@répéﬂéﬁbd F 15ie sbél%&hé‘t@ﬂél #d /epidrepsy
and rel ated di sorders ., et al. in US
PaS¥pMersig Preparation af %@?@@BP%E@M@WUT‘?‘ (é)nd McConsey,

D., et al. in US Patent Publication US 2005/0282887 A

1 further disclose a process for the preparati on of
t he conmpounds of f2YMUARYOF EHRNVENAONeacting a

sui t abl [+ & t I

or ocess@gygiésdt%ﬁﬁ%@em d;ﬂ%c{’@d t@oﬁgbéé’%‘fgrethe p'F?;Sel?stlon of
c oenropmusls of faroutaullla (1) wherein R1 and R2 are each
hydr ogen descri bes the use of wl famoyl chloride (
Cl-SO -NH2) as ar - r@eagerf is unsuitable
for large scale / p ep I & /|on There

remai ns, however, 1€ a pr CE s sui table for
the preparation of ['arge scale nagerla (@nd /| or for
commerci al preparation of the conpounds of formula
(1). SUWERYNOF THE | NVENTI ON The present invention is
di rected processes for the preparation of conpounds
of formitraNN) wherein RL is selected fromthe group
consist'QB of hydrogen and [ ower alkyl; R4 is selected
from t hesgroup sssesirbmghebrdupdiopgistingod | ower al kyl ;
ais an integer from1l to 2; is seLected fromthe
group consisting of (R)c

L _ e

b is an integer from 0 to 4; and wherein c is an integer from 0 to 2;

each R® is independently selected from the group consisting of halogen,
lower alkyl and nitro;
R* is selected from the group consisting of hydrogen and lower alkyl;
R" and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;
or pharmaceutically acceptable salts thereof; comprising
OH O

(X) 0O (XI)



wherein b is an integer fromQo 4; and wherein c is
an integer from0O to 2; each R5 is independently

w@edoeazmEe from t he group consisting of hal ogenPCT/U82908/058247
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al kyl and nitro; provided that when ; or a
pharmaceutically acceptable salt thereof. The present
invention is directed to a process for the preparation
of conpounds of forrmula (IA) wherein Rl is hydrogen;
R4 is selected fromthe group consisting ydr ogen
and |lower alkyl; a is an integer from 12; is

sel ect ed romthe rou onsi st of wherel 3b.i s an
ht egert bt PEmb R o BREUE T I |t egis Sadsd

0 to 2; each R5 is independently selected fromth@&s)
group consi sting of hal ogen, Iower alkyl and nitrg;

provi ded that when ; or a p ’q?e'utl cally ?‘g;
salt thereof; conprisi ctl g°a com s

formul a (X) vvithacon@%kﬁ’n nula(é’%f)\x@ f
- Qs @R Group cansistiigpgren pr ot 9 grﬁcpup, in e N
presence of an organic or inorg anlc base, where t he

or‘@é@ﬁ'@”&cqr%% pe CB@ggun%ofﬁgfmyI@é&h w*éerwnt?e t'ﬁé” alcohol

protecting group;
l (X1

X O

reacting the compound of formula (XI) with an oxidizing agent; in an

\o

organic solvent; to yield the corresponding compound of formula (XII);

@E — Q"

XII
(XIT) \o (X1

reacting the compound of formula (XIl) with an organic or inorganic
base; in an organic solvent, in a mixture of organic solvents or in a mixture of

one or more organic solvents and water; to yield the corresponding compound

of formula (XIII);
O
A — @
— ( A

OH 9) >
(XI) (XIV) O
reacting the compound of formula (XIII) with a source of epoxy-
methylene; in the presence of an inorganic base; at a temperature greater than
about room temperature; in an organic solvent; to yield the corresponding

compound of formula (XIV);



chl oro group on the conmpound of formula (XI); in an

aprotic organic solvent; to yield the correspondi ng
w@ovpozme2 of fornula (XI1); de-protecting the cRCpUsRVAS/058247

of formula (XIl); to yield the correspondi ng conpound

of formula (1 A). The present invention is further

directed to a process for the preparation of a

compound of for rruba (1B) wherein Rl is _oel ected from

the group c m@’gﬂf | ower al k R4 i s sel ected
fromthe gr uﬁ\ onsi sting of—hye § g‘é and | ower al kyl ;
ais an inte b 2; is selfethsg e

group consi sting of whereyn b is an |nteger fr 0Oto

4; and wher éXW)c is an Shteger from?®to 2; efth R5 is

i ndepengde C

hal ogenrb% e’étlﬁ’ggh%z%?‘%)ogfnﬁﬁﬁ%%u% | ed??@bbmﬁg%gondmg
orcc&nmmmdrrﬁcf@fmula:@(\!)y acceptabl e salt thereof;

conpri si ng reactlntgHa compound of for la (X) with a

6 (XI') wherein OfY
[ i ng ar ou-p,—l-M h {esen¢e of “an
organi c or i MNEgs wher eNa_te gani c or

i norgani ¢ base is (ﬂot 13 a tive with tHe chloro gr oup
on the conmpoun&Wwf formuDa (Xl); in aprotic organic
solvent; to yield the correspondi ng conpound of
5 f or mul aegoting)the eampounyl offerrawaivihdittofin ocgamid er igotgahic
Wi C
le%évél né’H}gﬁHf&dsloﬁi W& \oathé)é\é)r Vﬁgﬂrh%rr?glébr% (hab formula (V);

anl SO

corr espondl ng o

O (V) ()

reacting the compound of formula (V); to yield the corresponding
compound of formula (I).
10
The present invention is further directed to a process for the preparation

of a compound of formula (V)

wherein

o¥ Y
R |
15 s NS

is selected from the group consisting of

(Rs)c
X%
(R)y | K
and \ /Jf’\ :



conmpound of formula (XVI) de-protecting the conmpound
of formula (XVI); to yield the correspondi ng conpound
w@tocboraret a (1B). In an enbodi ment, the presenkCI/US2008/058247
invention is directed to a process for the preparation
of a conpound of formula (1-S) or a pharnmaceutically
acceptable salt thereof (also known as L/-[[(2S)-6-
chl or o0-Rig 3ndiidy&r ord 0 to 4; and wherein ¢ |s an mteger from O to 2;
, 4-benzodi oxi n-2-yl ] met hyl | - sul f am de) nprisin
reacti 1R§ch R:dﬁtﬁ’é'@ﬁ@‘qg‘“f’ selegled fox @)e @(’Pt‘ﬂ’l can%%twgcﬂmalogen
of |ofveF A @ flitte; Wherein -C(OOR 0 is a nitrogen
protecting group; in the presence of an organic or
| nor garfoRig®e, wherein the organic or inorganic base
is not reactive with t hl oro group t he conpound
of formula (X); T8 8 @ﬁ Vent; to
yield the corresp for a(XII-S),
) formula (XII-S);
to yield the corresponq ng conpound 01 formula (1-9).
5 The present invenfXon i further(de)l rected to a
crystalline formof the conmpound of forrmula (I1-S), The

pr esentPrPigGE @ 6ﬂmpgurf%?ftfﬁwu'a|(¥béq vgldthe ée%mg‘gof

f of b RN Y karmine pa) '0vh'e§€§|9):@a’2 Gar §Ic§hcﬂ'p¥6t@&ﬁf@ group,
protecting group and wherein a, R4

herein defined. Prefeoabl y, -C(O om m t rogen
protecting group erei P is se ed fI'D dm the group
consi sting of G Al Kyl _(preferal -butyl), benzyl,
p- met hoxybenzyl and Ssfl uorenyl net hyl . Ohe conpounds
of formula (XII) are liseful as mgﬁpned ates in the
synt hesi s of thdéXBonpOunds of forhul'a (

reacting the compound of formula (XI) with an oxidizing agent; in an

10  organic solvent; to yield the corresponding compound of formula (XII);

@E — "

XII
(XIT) \o (X1

reacting the compound of formula (XIl) with an organic or inorganic
base; in an organic solvent, in a mixture of organic solvents or in a mixture of
one or more organic solvents and water; to yield the corresponding compound
15 of formula (XIII);

O
@ — @
— (A

OH 9) >
(XI) (XIV) 0
reacting the compound of formula (XIII) with a source of epoxy-
methylene; in the presence of an inorganic base; at a temperature greater than
about room temperature; in an organic solvent; to yield the corresponding
20  compound of formula (XIV);



The present invention is further directed to a product
prepared according to the process described herein.
WO R009g2aat i ve of the invention is a pharmaceut PCEUS2008/058247
conmposition conprising a pharnmaceutically acceptable
carrier and the product prepared according to the
process described herein. An illustration of the
invention is a ph@r\maceuti cal conpositiop nade by
m xi ng the odyrct ;ﬂgépared accorginy’to the
processdescri Befl herein and—a—pha eutically
acceptable c N 8f: rating the Ty ' s a
process for making a p maceut i cal conpositi
conpri sing Mng the p&bduct prepal®d accordihg to

the praoge o) i . ' .
accept b oy e A R FRRVRIGRER bk CBlrbtbonding
me¢dnapisunafof foremda (X)/)epi | epsy or a rel ated di sorder
conpri sing adm ni s(slglri ng to a subj ect (igln need t hereof,

0

a therapeuti gaNy " effective anou Q < ohe
conpounds orrrmceuti-caJ—cﬂnpi ons (descri bed
above. BRI EFNDESCRI ON OF THE N.GIYRES Figure 1

illustrates a represent ve XRD SpectQa for
Crystal | i ne FdXvi)of the npound of Fay mula (1-9)
DETAI LED DESCRI PTI ON OF THE | NVENTI ON ‘?he pr esent
5 i nvent ireacting thié cempernd of fprmoude $£X¥éswitt an organir @paerganion
of 0 I '
< B DRl el visld B Bordhng Ripedt M (iflia (v)
useful in the treatnent of epilepsy and rel ated
di sorders. ln ap enbqdi nent .. .the. present .invention i
di r ect 48 'IPEPBEA TG dESentdnHEBR L Ftegtpd (S A Rschas Tor the
of prepamtib@ of & Apmpound of formula (I-S)

\ _NH,

A
o) S
N7\
H O
10 Cl 0 (I-S)

or a pharmaceutically acceptable salt thereof (wherein the compound of
formula (I-S) is also known as N-[[(2S)-6-chloro-2,3-dihydro-1,4-benzodioxin-2-

yllmethyl]-sulfamide); comprising

OH O
\Pg1
—_—
Cl | Cl |
(X-S) XI-8) g4
15 protecting a compound of formula (X-S); to yield the corresponding

compound of formula (XI-S), wherein Pg’ is an alcohol protecting group;

\Pg1 O\Pg1
—_—
Cl Cl o)



wherein Rl is hydrogen, and wherein R4, a and are as
herei n defined; and pharnmaceutically acceptable salts

W@ b@paf19d n anot her enbodi nent, the present i NRENUB9N8/058247
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is directed to a process for the preparation of
conmpounds of fornula (1B) wherein RlL is selected from
the group consisting of |ower alkyl, and wherein R4, a

and ar @eé@m@%@b@mﬁ@uhd‘@ﬁom&ﬂg (Rh@)’\ﬁiﬂ?@h’bki@l@lﬂg\/agent inan
acceptable salts thereof. In another embodi ment, the

pr@¢ani spiyeehiq valditge gprrerandindsomnaupe o§ forfmgla (P%Ies)
synt hesis of conpQundgpof fornmula (1C and

phar maceut i cal | yEpt aByk salts thepegf, @herein b
and R5 are as defined. Preferf bid
i nteger fro wpre preferably 5 an I nt eger

fromO to 17 Pre blyy f opy ef erabl y
chloro. In an er‘%ﬁdﬁrrelﬁg of the presepgigyvention RL

is selected fromthe grofp consisting of Hydrogen and
met hylt reé&mg;iﬁé B@ﬁp@tﬁmpéiﬂ fﬂﬁﬁl'ﬂjla ‘?f(ll-tsggvﬂgra@ﬁ&?émc or Worganlc
i nvention dr ogen n an embodi men e
prkasenin amvr@ﬁmcmlveot;mai Mixtuee efdrganie golvertmor ifea grpugse of

Cco,

T an Gpani ok @A R E Ko e SRR cgpeound
. Offormulapbite®)ent of the present R4 is selected from
the group consi sti ng of hydrogen and net hyl,

preferably, RAAs Dy en. In an pfrbod ﬁ‘tp f the
present |nven a Is E +rr—amenp ent of t he
present invep . i's an integet Rl n

anot her efodi mént oPHt he presgﬁt i nventi w

i nteger from OXIB-S3. I n anot her enb%gl'MTgnt of t

present invention b is an integer f Jto 1. In

reacting the compound of formula (XII-S) with a source of (R)-epoxy-

methylene; in the presence of an inorganic base; at a temperature greater than
about room temperature; in an organic solvent; to yield the corresponding
compound of formula (XIV-S);

PSSO O

(XIV-S) (XV-8)
de-protecting the compound of formula (XIV-S); to yield the

corresponding compound of formula (XV-S);

BOGv oG A

(XV-S) (V-S)
reacting the compound of formula (XV-S) with an organic or inorganic

base; in a organic solvent; to yield the corresponding compound of formula (V-
S);



anot her enbodi nent of the present invention c is an
integer fromO to 1. In yet another enbodi nent of the
w@e@eaeiiol nventi on the sumof b and ¢ is an i nPEQEST008/088247
0O to 2, preferably an integer fromO to 1. In yet
anot her enbodi nent of the present invention b is an
integer fromO to 2 and ¢ is 0. In an enbodi nent of
the present invention, is a ring structure present
i i s N % cture selected fronttheﬁgpﬂﬁb
enb S N7\
rlomt Ip.e gboup

chromanyl ),
2-(6-chl oro- 2, 3- di hydr obenzolC'1 , 47di oxPnyl ),
2- (benzol 1 ,.@vf& oxol yl), 2-(5-chioro-2, 3-di hydirdbenzof

1 ,4]di , y
L ) SR cphdifl e Brha g RS Oksponain
4<}ainmnun|d3df)‘orrfﬂﬂa(a - di hydr o- napht ho[ 2, 3-b] [ 1
,4]dioxiny|) and 2-(7-chl oro-benzo[1 ,3]dioxo|y|). In
anot her enbodi nent of the present invention, is a ring
5 struct un enemleeembddrfrrecmmthétpregsleoulpvmmiistiirexged)to 2process for
(5;¢chl oro-2, 3-di e oxi nyl ),
b 1% Diepaton of 4G éﬁ%{h'é B8 oxi vl ).
2 (6, 7-di chl oro-2, 3-di by , 4] di oxi nyl) and
2- (2, 3- di hydro-napht oxinyl). In an
enbodi ment of the prep inve tion, is selected from
the . I n anot her eij* e t he preggg# i nventi on,
is selected fromthe group consisting n an
errbodi redstt krafwt dse(Gachdarer, 3idinydri-bemgo[ 144 ]diaxin-8¢l)gS)-ethanol;
J%é;&h roup consi sting of 2-(2,3-di hydro-benzo[1
2-(benzo[1 , 3] dioxolyl), 2-
1

(3 4 d| hydro be @Hii oxepi nyl ), O 1
2- (6-chl oro- 2, 3- Yt 0- benzo[ 1 , 4] i yl) P9
2-(6-fluoro-2, 3- dr obenzof*t ,4] yI),

2-(chromanyla3 oro 2, 3- gt 6- b zo[l
, 4] di oxi nyl ), hl dr o- 2, 3- dlhydr zb[ 1
10 , 4] di oxi nyl ), <Z<§> Wlb@”

protecting a compound of formula (X-S); to yield the corresponding

compound of formula (XI-S) wherein Pg' is an alcohol protecting group;

(XII- S)
o

reacting the compound of formula (XI-S) with an oxidizing agent; in an

15  organic solvent; to yield the corresponding compound of formula (XII-S);

AL

(li-5) (XII-S)



chl oro- benzo[ 1 , 3] di oxol yl),

2-(7-nitro-2, 3-di hydro-benzo[1 ,4]dioxinyl), 2-(7-
WOoreaonst20122 3- di hydr o- benzo[ 1 , 4] di oxi nyl), PCT/US2008/058247

2-(5-chl oro-2, 3-di hydrobenzo[ 1 ,4]dioxinyl),

2- (6-brono- 2, 3-di hydro-benzo[ 1 , 4] di oxi nyl ),

2-(6, 7-di chl or 02, 3-di hydr o- benzo[ 1 , 4] di oxi nyl ),

2- (8- Chb@étﬁg&h@c@MEMM@oﬁ@ﬂﬁ@él-XI,I@)Wltﬁ@nrb/rbémc%r inorganic

(2, 3-di hydro-naphtho[2,3-b][1 , 4] di oxi nyl) d

2- Qaﬁﬁn@t%@r«g@@'ﬁfﬁ[@n 3] a.na&térey@f)orgwc aplyeptsor in a mixture of

engabTRBe &baﬁ.e%m%r%%b WARCHS il %oﬁsép%%%@ dohBund

group consisting 2 enzofl ] di oxol yI')

2 QfoO'?smd@ WidrDbenzo[ 1 4] di oxi nyI )

2-(6-chloro- 2, 3-di hydro-benzo[ 1 , 4] dioxi ngl ),

2-(7-chl oro- 2 d I:%-1benzo[1 , AT Ay ny1991

2-(7-net hyl - hydr o-"benzot®>, 4 nyl ), 2 (6-

br ono- 2, 3- dl- oshenzo[ 1 , 4]d;g i @

2-(6, 7- di & or 022, 3- @thdroben [ 1 4]d| ;T;;Nf7

anot her enbodlﬁﬁhtnof t he present |g¥ﬁpé on isO
S selected fromthe group consisting

2-(2, 3'réfa(|ﬁbh [tRe BEMBOIAd oFbEh @ é)QN’ILS)). with & Gource of (R)-epoxy-
nmet h hydr o- benzo[ 1 , 4] di oxi ny and

2- T‘G%‘dl%‘ﬁo'”éh%%ﬁsﬁ%ﬁ %@hi‘@[gai"c besg: 85(@ mgeramﬁe gigater than
enfQslic FEUM t<hpdrBirdi 88 dfgdrity o drRNoFRId %é(%ri%%b@ﬁ’dmg
fromthe group conS|st|ng of hal ogen,” 1ower al ky
hyeprepgunéifth dermula edVidwer al kyl, -0- (I ower al kyI )
nitro, cyano, am non |ower al kyI am no and @iy( | ower
al kyl ) am no. 3 ?FTEFI‘ Tembodi ment ¢ e present
i nvention R3
hal ogen apd-n 'Ré Bt her enho p \é
present ifivention IS ected” fromthe group
consi sting of Q@S(I ro and @tro. In a _réﬁ]odi ment Qof

10 the present on R5 is selectedfrdmthe group
consi Stdenggrof@‘ctlﬁ%{ﬁe SRR o@?@rﬂupé"(%vﬁj)kﬁb' yield theanot her
enbodi nent of resent invention s sel ected
f renfiasppoding C@ﬂ"@@lﬂr@' offptinwa 4Xd-Iet hyI In an
embodi nent of fhe ppgsent invention, in the cogpound

of formul a
i (S) OH
(R)
cl o% cl 0
(XV-S) O (V-S)

reacting the compound of formula (XV-S) with an organic or inorganic
15 base; in a organic solvent; to yield the corresponding compound of formula (V-
S).

The present invention is further directed to a process for the preparation

of a compound of formula (I)

20 o Ry



(1), is other than wherein b is 1 and R3 is sel ected

fromthe group consisting of hal ogen, nitro, cyano,
waeiona201bower al kyl, | ower al koxy and - C(0) 0- (PCIES2008/058247

al kyl). In another enbodi nent of the presentinvention,

in the conpound of fornmula (1), is other than wherein

bis 1. In an enbodi nent of the present invention, the

st er eo@pgigr on the compound of fornmula (1) is in the

S-configuration. In another enbodi nent of the present

i nventi @ he stereo-center on the conpound of
formla s in the Rconfiguration. In an
enbodi of istéb?ec@éc?ﬁ%tthé g}’o‘%{;}téoﬂﬂls ﬁtfof?o”pound of

formula (1) isS present as a ntionmerically enriched
m xture, wherein the % enantionerre).enrichment (%e)

IS greater tha@) ahout 75% prefera i e han
aboyt 8%~ pf e py&f er abl abo 90%
motRe pre bl y gf eater Bk nmost
pref er abi oT er than about 9 b r
enbodi nent, presé@\’f‘@| invention is direCted to one

or nor g .@fa_nt.nt@géﬁfpdrﬁ@qauabhaWh@m@wgﬁ.r@éqé‘r%wb & £l)
asllstedlr},TabI below. In Tab

S col umm 86 deds |n§p@qergi§ntluéplieﬁ@g frga the group consisting of halogen,

stighePalkPrdH#r&@t i on at the carbon atom of the
heterocycle attached at the starred bond. Were no

designation is |isted, the conpound was prepared as a

mi xt ur gaqf séﬂe@fe%‘?mgie%g% COMSsunR S Ben Ba Rwer Skt

desi gnatl onis | e stereo atl on was
based dd areeR ewamchDeadwlyaﬁeo&ﬂeﬁjorsttm giowg consisting of

Representati ve Conpounds of Fornul a
10 m%&%@@%@&é@mm ON OF BENZO- FUSED HETEROARYL
DER! VATIr pESmRdEURcAly SEHEptaNeESTs Greof; comprising

QL — G

(XVI) (xvn)

@f%’

reacting a compound of formula (XVI) wherein ,.s“: is selected
(Rs)c
Rel— | R |
- f x N
from the group consisting of ~ and ;

15 and wherein Q is selected from the group consisting of -C(O)-(C+.salkyl); with a
source of epoxy-methylene; in the presence of an inorganic base; at a
temperature greater than about room temperature; in an organic solvent; to

yield the corresponding compound of formula (XVII);

11



The present invention is directed to processes for the
preparati on of benzo-fused heteroaryl derivatives,

W e@paro1ddr the treatnent of epil epsy and rel ap@HUS2008/058247
di sorders. The present invention is further directed
to processes for the preparation of internediates in
the synthesis of the benzo-fused heteroaryl
derivatives. BACKEROUND OF THE INVENTICthpllepsy
descri bes a ition in which a pe haQ recurrent
sei zures dueA ¢ a chronrc—underty process.
Epi |l epsy re | i ni cal phenohehdwyra than a
singl e di sease entity, nce there are nany f and
causes of epi l(¥WBy. Usi®g a def i nigkivpp of epi | Epsy as
two or nore unprovoked seizures, the incidence of
epi | epggactingdhe pqamp@@nda@f faﬁwlakxw)t\@lﬂyarmosldtzmgmgent in an
peétﬁrﬁSH.% sbiveft: f@ g%ﬁﬂhe 5 ScoHHo%HQ'B‘P%Hrth; (tW?l Pl d,

reva nce O epl epsy est1nmated at

peopl e per 1000,-04n essential step in thﬁ eval uation
and managene of élpat|ent W th 1s t@H

' pe Qf setzdureha occurred. The
mai n characteri sO’c di sti ngui Ste ¢ di fferent

cat egori es of sei zuresMVs whet her the selzure acdivity
is partial (XM¥nonynous with focal) or generallzed
Partial seizures are t e sei
5 et v, (9550 € EoRbEund O3 el B w0 GAii B moroanc
c et il a ograhisolveht; topistd thesoeesparalidgitdripqunelss foretlila (V)
during the seizure, the clinical manifestatjons are
consi dered_re si mpl e and+4ke sei zuRe @s t gnmed
a sinple . ushiss |isll 7
i mpai red\_t'He seiJzur e 75 Tered grpiCex—Parpral
sei zure. i addi ti onalNsdbgroup congri sp3
t hose seizures that ‘begin as partial ¢&i zures and then
spread

reacting the compound of formula (V); to yield the corresponding
compound of formula (I).
10
The present invention is further directed to a process for the preparation
of a compound of formula (V)

wherein

12



di ffusely throughout the cortex, which are known as

partial seizures wth secondary generalization.
waemenziipzed sei zures involve diffuse regi ons BPET/UR08/058247

brain simultaneously in a bilaterally synmetric

fashi on. Absence or petit nmal seizures

arecharacterized by sudden, brief |apses of

consci ousnegs W t hout | oss of postural control. ,7?/

At ypi ca pSence sei zures typically include a |#g
durat i o the | apse of consciousness, Ie(Bs) upt
onset and | e?e eqafn Irlm ] voouI Si

may i ncl ude foc?aﬁ 5req 4 %ﬁg?uﬂgﬂ: P%ﬁ%ﬁ%

General i zed Toni(®g).onic or grand nmal seizures, the
mai n type of gengralized seizures, are characterized

by abrupt og8e M ffut warning. The initial phase of
the sRagWseis tonic contraction of nuscles,

I mpai redb r\agpi a marked enhancenent of

Sy#mat heti c |\ng to increased heart rate,

bl ood pressure, and pupillary size. After 10-20 s, the
toni c phase “Ebtﬁg%féorﬁ@i t?d‘v ang WHeERiD £y @Y Biteass fot B1q Be
cloni ¢ RRATE.is %@Qémtlﬁ?léelteﬁféds’f#&@fHe'@}%b Ebt‘i’sﬁstﬁlfg of halogen,
peri ods of nuscle relaxation on the tonic nuscle

5 coaweaelkyland Nith& peri ods of rel axation progressively
i ncreas@niipking the end of the ictal phase, which
usually lasts™no nore than 1 min. The postictal phase
i s characterized byQunresponsive sQmuscul ar
flaccidity, and,eikcessive sa||v%£§§E;that can cause
st hdorous bre ﬁl g and partial y struction.
At oni ¢ sei zures areogharacteri zed by “eudd ss of
post ur al nusclegg ge | asting 1-2 s §EPSC|0 ness is
briefly inpaire ut there is usugl no postict al

conf usiregctinylPEdrapuLh dSE ifGrHTURS AV Bwh BRIAQLIS Bélgedd iondthe
sudden and Dbri ef gﬁid e ont raction that may invol ve

on¥OpR FPNYBINGHY -Gl (Cora Yllé' Vit 3 peUrge @y epoxy-methylene; in the
10 ( heveséR@Tenl ihdQakieMastbdteedPerat®@lgrdater than about room

temperature; in an organic solvent; to yield the corresponding compound of
formula (XVII);

@ —

(Xvi) O (XVIII)

reacting the compound of formula (XVII) with an oxidizing agent; in an

15 organic solvent; to yield the corresponding compound of formula (XVIII);

0@ éGET

(XVII1)
reacting the compound of formula (XVIII) with an organic or inorganic

base; in a organic solvent; to yield the corresponding compound of formula (V).

13



McConsey, D., et al. in US Patent Publication US
2006/ 0041008 A 1, published February 23, 2006 and

wor@onslEy, D., et al. in US Patent Publi cati onP@BUS2008/058247

2005/ 0282887 A 1, published Decenber 22, 2005 discl ose
conmpounds of fornula (1) and their use in the
treatnment of epilepsy and rel ated di sorders. MConsey,
D., et al. in us Patent Publ ication US 2006/ 0041008 A
1 and McCons et in US Patent Publication US
2005/ OQBQBWWdlm‘PVUr ihﬁeprr e%ﬁ”é Hvestoryisgiirgeied do percepsps for the
Pr§RBaILOGT 8LohPBuRPOPBHAGS (08) formula (1) comprising
reacting a suitable substltuted am ne with sul fam de.
In the process(es) as disclosed |rp\I\/bC;@|qsey D., et al.
conmpounds of fornul a sa’nd R2 are each
hydr ogen descri bes SN SuTNA; I chl oride (
Cl-SO -NH2) as a rg agen, whi ch ridage i's unsuitable
for large scal egf prepar at i on :I'%}ere

remai ns, however, a need for aprocess swfa le for the

5 pr epar airiaqjhaohab@rt@ellysamjeetah)m sdlf thbreah fvierein th@tompound of

10

15

20

(PR a RRES T R RN ok SRR csaniirorivERET o2

dlﬂpmﬁﬁﬂ]§@mﬁhmép§@ﬁ§n§@g the preparation of conpounds
of formula (1) whergin is selected fromthea group

consi sting o n |nteger fromQ #~and wherein
c is an int ndependently

Rower

gr oup conS| sting A
al kyl an€lfitrg; RAOHs sel ected GIfomThe g up

consi sting ofxipygyogen and | ower al kyy-& and are
each i ndepend(ent l'y selected fromthe group consisting

of reacting a compound of formula (XVI-S) wherein Q is selected from the

group consisting of -C(O)-(C1-salkyl); with a source of (R)-epoxy-methylene; in
the presence of an inorganic base; at a temperature greater than about room
temperature; in an organic solvent; to yield the corresponding compound of
formula (XVII-S);

(XVII-S) O
(XVIII- S)
reacting the compound of formula (XVII-S) with an oxidizing agent; in an

organic solvent; to yield the corresponding compound of formula (XVIII-S);

N 0
/C[ - /(:[ (i/\ "
—_ =
)
cl o% Cl 0

(XVIII-S) © (V-S)
reacting the compound of formula (XVIII-S) with an organic or inorganic
base; in a organic solvent; to yield the corresponding compound of formula (V-

S);
14



hydrogen and | ower al kyl; or pharmaceutically

acceptabl e salts thereof; conprisingprotecting a
w@opozme2 of fornula (X) wherein is sel ected fPONUSIVE8/058247

group consisting of to yield the correspondi ng

compound of formula (XI'), wherein Pgl is an al cohol

protecting group; reacting the conpound of fornula

(XI') with an oxidizing agent; in an organic sol veqt;

to yield the rrespondl ng conpound of fo(lr)nul a (Xli\ ,(NHz

N )

reacti f formla ( , b

or ino @, in_an orgagic s a rq_|xt qu
of or gaw 5Ql vents or in a m xtuy’s e r nore

or gahi c sbl ve's any.- spater; todT el d the Q@or r espor(#sng

conpound of fornmula (X1 reacting the conmpound of
f or mul ge@otingithe ﬁpmﬁow%@f PE@U@KV&)O&?}M@@ | exeespppdipge

pf&?ﬁ&ﬁﬁ,dqﬁf@rmd@g@gam c base; at a tenperature

greater than about roomtenperature; in an organic
solvent; to yield the correspondi ng conpound of

5 formul n %?%t\% gﬁPﬁa'%%w‘@Er gﬁt |ﬁ\9ém%Hn§ldgec(’§%@¥og¢Jrj&éﬁséses

(XIV); e correspondi ng co
(Mthermapanah@ Dhteeaonmoundiobformobarfm&) (XV) with an
organic or inorganic bage; if a grganic solvent; to
yi el d the correspondi pg &spapPo orgrprmul a (V);
reacting the conpound ornmulja (V); to yield the

correspondi ng co A Q Q la (1). The present
invention is fur?ﬁ‘ir directeé to a proféSs for the

prepar afid Phdiin & EREMGEIE3 AfhyhRS-BER R [, Mdidx¥-2-y1)-(S)-methanol;

comprising

A0 —

10 (XVI-S) (XVII-S)
reacting a compound of formula (XVI-S) wherein Q is selected from the
group consisting of -C(O)-(C1-salkyl); with a source of (R)-epoxy-methylene; in
the presence of an inorganic base; at a temperature greater than about room
temperature; in an organic solvent; to yield the corresponding compound of
15 formula (XVII-S);

Q
/©: (R) e —

(XVII-S) o
(XVIII- S)

reacting the compound of formula (XVII-S) with an oxidizing agent; in an

organic solvent; to yield the corresponding compound of formula (XVIII-S);

15



WO e@oilni1pD 2;

10

15
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wherein is selected fromthe group consisting of andb

is an integer fromO to 4; and wherein c is an integer
each R5 is independently sel ect eRCT/D82008/058247
the group consisting of hal ogen, |ower alkyl and

nitro; conprising protecting a conpound of fornula

(X); to yield the correspondi ng conpound of formnula

(XI'), whergin Rgl is an al cohol protecting

| 1 oup;
reacti ngrt h&yconpaund of fornula (X)) vy fn (5 OH
oxi di zi nt; in an organtc—saotvent ieljilﬁ:
COr r espONLLAD n'o. formula (XA g the

compound of forI a I) with an organic or inorganic
base; in agk\qlr” nic s@lvent, in a nmixture @f-sprgani c
solvents o n m xture of one or nore organic

sol ventrsacting th@tempodired fi feimluls IV Gied Y wigpamdigagic or inorganic

conpound of formula (XlI11), reacting.the conpou of

f oPREE £ 7 K9BNiC %rirv‘ﬁ]'j‘ieﬁt;go §'8H%‘8 gtre HETHYP ;0???{”1%(\"
prgsence of an inorganic base; at a tenperature

greater than about roomtenperature; in an organic
solvent; to yield the correspondi ng conpound of

for mul arHdréerf@nenhabreitiiteridve cean® eHiRetite haheut Be
(XIV); to yield the correspondi ng conpound of fornula

( x&pmMpqudafiferpulae-Donmpound of formula (XV) with an
organi c or inorganic base; in a organic solvent; to
yield the correspondin pound of\faula (V). In an
enbodi nent, the pr R D Nkékdirected to a
process for the pre of a gonmund of fornula
(I-9)

Cl @) (I-S).
In an embodiment, the present invention is directed to crystalline form (I-
SA), as hereinafter defined. In another embodiment, the present invention is

directed to crystalline form (I-SB), as hereinafter defined.

The present invention is further directed to a product prepared according
to any of the processes described herein.

lllustrative of the invention is a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and any of the crystalline forms as
described herein or a product prepared according to any of the processes
described herein. An illustration of the invention is a pharmaceutical
composition made by mixing any of the crystalline forms as described herein or
a product prepared according to any of the processes described herein and a
pharmaceutically acceptable carrier. lllustrating the invention is a process for
making a pharmaceutical composition comprising mixing any of the crystalline
forms as described herein or a product prepared according to any of the
processes described herein and a pharmaceutically acceptable carrier.

Exemplifying the invention are methods of treating epilepsy or a related

disorder comprising administering to a subject in need thereof, a therapeutically

16



or a pharmaceutically acceptable salt thereof (wherein
the conpound of forrmula (1-S) is also known as

wQ.200p12@AY - 6- chl or 0- 2, 3-di hydro-1 , 4- benzodi oxPEF/BS2008/058247

10

15

20

yl Jmet hyl ] -sul fam de); conprising protecting a
conpound of forrmula (X-S); to yield the correspondi ng
conpound of formula (XI-S), wherein Pgl is an al cohol
Pr SRV BBOUROHRING A Einddihds GRPALMAthalitiéd CoMbasitions
(XI-S) with an oxidizing agent; in an organic sol vent;

t od8ACEPRM 8PRVec or r espondi ng compound of fornul a
(XI1-S); reacting the conpound of formula (XII-S) wth

an organlc or inorganic base; in an or?anlc sol vent,
in a mxture ofBR aIHESCE?&PT/IQN QFdHE AIGURESt ure of

one or [
one. o ST 1NSAAE SIUSRERERRDSL Rl Aol e
t h@mmia@otﬁwsaﬂhnbd?mml (&SEX(labelgy bwindie) and Guystelling form (1-SB)
nethylene in the presence of an inorganic
ab(:é'f’ecq<
at ‘a tenperature greater than about room
terrperature in an organi c solvent; to yi eI d the
correspondi ng,
de- protecti ng—the
yield tThe preserreirp/@ntiomg oﬁr@nfmunqbr@deséesimuthe mrXVarﬁilon of
reactl und of formula (XV-S) with an
Qf%gr I??foﬂ“g%ﬁ lc base; in a organic solvent; to
y| eI d the correspondl ng conpouPeI of for nmul a (VS)
reacting the conpoupd f @ mu a%V— ; to yield the
correspondi ng corrp Las(_l S) I n anot her
enbodi ment, the prege |nvent|on|||5\dhrected to a
process for the preparation of a@oanur(lk)i of formula
(V-S) al so known as (6-chloro-2, 3-di hydro-benzo[ 1
, 4] dioxin-2-yl)-("S)-nmeyhand\ ; conpri sing

wherein R', R%, R* and are as herein defined. The compounds
of the present invention are useful in the treatment of epilepsy and related
disorders.

The present invention is further directed to processes for the preparation
of compounds of formula (V), which can be represented herein by either of the

following formulas

O
% OH H,
QRS
O (V) or (V)

The compounds of formula (V) are useful as intermediates in the

synthesis of the compounds of formula (1).

In an embodiment, the present invention is directed to processes for the

preparation of the compound of formula (I-S)

17



protecting a conmpound of fornula (X-S); to yield the
correspondi ng conpound of fornmula (X -S), wherein Pgl
W0 g00am2@brzohol protecting group; reacting the BPONPS2INEI058247
of formula (XI-S) with an oxidizing agent; in an
organic solvent; to yield the correspondi ng conpound
of formula (XII-S);reacting the conpound of fornula
(XI'1-S) with an organic or inorganpc base; in an
organic solvent, in a mxture of oryarié2sol vents or
in a mxture of one P W€ gol vents and
water; to yield the espofdi ngqcoround of fornul a
(XI'11-S); reacting Qnpound of fornula (XII11-S)
with a source ofl"(R) “Epox{het hyl ene; in tHeS)presence
of an i ' X
obout o'?%59?‘@%%@?2{1@@&?&9@&5%’5@?Er?etréjcgfe n%ﬁ@h?{ erh[%g(ﬂment,
y| bk ¢redemt twent@spisnlifecigd co poassesddr therprepaaljod of-tBg ;
rotecti the ound of formula (XIV-S); to
yl%cf)napq% ég(?r%%%gfg?ﬁg conmpound of formula (XV-95);
reacting the conpound -S) with an
organi ¢ or inorganic org@hi c solvent; to
yield the correspondi cqnpou d of fornmula (VS) The
5 present inventiongy odirected 4p )e_\ process for
the preparation of a conpound of fornula (I)wherein is
seI ect dd embontinerd, the pogsendbmyestianmig doectpd ite pencessasdgethe
‘gyan integer fromO to 2;
%%bssog&o %ggﬁ\%gﬁt%w“'éﬁ '§‘2:t ed fromthe gr oup
COI’]SI sting of hal ogen, |ower al kyI jtro; R4 is
selected fromthe gro CO@SI S rogen and
| ower al kyl; Rl and | ep‘endently sel ect ed
fromthe group(i8g ting of H

0O (I-A)

and pharmaceutically acceptable salts thereof, wherein b and R® are as

10 herein defined. Preferably, b is an integer from 0 to 2; more preferably, b is an
integer from 0 to 1. Preferably R’ is halogen, more preferably, R’ is chloro.

In an embodiment of the present invention R' is selected from the group
consisting of hydrogen and methyl. In another embodiment of the present
invention R? is selected from the group consisting of hydrogen and methyl. In

15 yet another embodiment of the present invention R" and R? are each hydrogen
or R" and R? are each methyl.

In an embodiment of the present R* is selected from the group
consisting of hydrogen and methyl, preferably, R* is hydrogen.

In an embodiment of the present invention b is an integer from 0 to 2. In

20 another embodiment of the present invention c is an integer from 0 to 2. In
another embodiment of the present invention b is an integer from 0 to 1. In
another embodiment of the present invention c is an integer from 0 to 1. In yet
another embodiment of the present invention the sum of b and cis an integer
form O to 2, preferably an integer from 0 to 1. In yet another embodiment of the

25 presentinvention b is an integer from 0 to 2 and cis 0.

18



hydrogen and | ower al kyl; or pharmaceutically
acceptable salts thereof; conprising reacting a

w@opozmeR of fornula (XVI) wherein is sel ect edPET/U800$1658247

10

15

group consisting of and and wherein Qis selected from
the group consisting of -C(O-(C -4alkyl); with a
source of epoxy-nethylene; in the presence of an

I nor ganh anRAKRJiAéNtf IRIPEES tuRRnEbe R° e sdlB&Bd #BRLhe group

roomtenperature; in an organic solvent; to yield the
cofasisne af hyjogihpen W%ﬁ'kﬂb_rlﬁﬁlnath@mbﬁ%?f thg Qrﬁ:@nt
CORPadA rofis SeleBldhardmMhibio, LD, B At Aefigl.agent; in
an organic solvent; to yield the corresponding

conmpound of forrmula (XVI11); reacting enconmpound of
formula (XVII1) wth an organic or inprganjc base; in

a organLc _solvent; .t ield the corresdenth ng co und
of t or PR A pent o il STERRM IYETBONG oF 1 ol R poire
to yield the correspondi ng conpound_Qf fgrn‘LLI{a ().

The present invention is further regted a process
for the preparation of a confwriof flornmulja (V) (V)
V\,herleitniﬁ setbect ed fraom.t he]c group Isging of i's
ancd Y EPMAPS AR B ZSUAR A" wherein ¢ i s an i nP8Jer

fromO to Zr%each RS is independently selected from
the group CONSi st NG of, hal ogen, | ower al kyl and
nitro; rgact o:j;&ﬁd of forrmula (XVlI) wherein Q

i (R romjhe gfoup consisting of -C(0)-(d-
4al kyl) ;i of epoxy-nethylene; in the
presence of an | norgani c bdBanoier ampedipenkeithe present

greater t |out room
invention, is selected from the group consisting of
@) i
3
oL 1 J
O :
In an embodiment of the present invention, is a ring structure

selected from the group consisting of 2-(6-chloro-2,3-dihydro-
benzo[1,4]dioxinyl), 2-(5-chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-nitro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxinyl) and
2-(2,3-dihydro-naphtho[2,3-b][1,4]dioxinyl). In another embodiment of the

present invention, .E is a ring structure selected from the group

consisting of 2-(5-chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-nitro-2,3-dihydro-
benzo[1,4]dioxinyl), 2-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxinyl) and 2-(2,3-
dihydro-naphtho[2,3-b][1,4]dioxinyl).
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tenperature; in an organic solvent; to yield the
correspondi ng conpound of formula (XVII); reacting the

we@orspoeme of fornula (XVII) with an oxidi zi ng BGENS2008/058247

5

10

15

20

25

an organic solvent; to yield the correspondi ng
compound of formula (XVII11); reacting the conpound of
formula (XVII1) with an organic or inorganic base; in

a organic solvent; to yield the correspendi ng conpound
of formula (V).In an enbodi nent, the t i nvention
Katj

is directed to processes for the prepq on of a
conpourld aofenftmdiraért of thexhresentanysmdionmc eutT cé $elected from the

?gﬁrﬁuﬁﬁ gg%ﬁ%t@@l dt ?@?’ggiﬂ&% rg)\-l\vw;nb%%gﬁr,‘4]8i|3§in?l?,@fé’-'&qor%f-z?,-dihydro-
L/ bgrzoPIS}d®ximiyl) o2-(6-Ry Fo e, Brgihydrotbenkoblefldmaingki 2R fluoro-2,3-

I 1. hyl 1-sul fani. : i Sjnag. '
2 Rl A A& Al - R S S BRE T SR BRROH -
g][mu??q%mmysnom@zon ,‘T]@@@hyb’@'y*#@*“w'?)&dinVdr]?' a source

2. .€POXY- ene, i r e pre of a

stk BERREND Y Ban i B ER T AR i 2egprome-
r oza,momwmp@-d paﬁzme,n]didkirgm), ]gf(gmkﬂiéf;lﬁl@l-zl,smﬁhyd?@b&rhﬁi[{i,_df}cﬁtﬁ(inyl),
correspon .CO un Or. a -9);, reac
AL R SN A SR DGR s
aggpt.4]dioRingl). or gani ¢ solvent; to yield the
correspondi ng conpound of formula (XVIII1-S); reacting

the conpound of fornmula (XVIII1-S) with an/brg|ni c or
i norgani c base; in a organic solvent; to(yirld the

corres i r : - I e8LEinNg: t
corrpouﬂ'g%g?mfg Bgﬁgp%%t @gt;hgg’ (r)é%é:nglnggﬁoer{ corres p'cs)nS Fer(]:éed
c oingo timzlgiupfoonsisling 2H2S)-dihydrogrenizbld r4]dinkiod). (B Ghleroe?, 3-

: onaniim et et
T e e
kvotathy 3, 3(Bhyeinb-be0zdl 1 Fdibtinyd), @-(Bemamba2, 3-dihydro-

A3 Mtosahyt) zha 3-6- 7 GLABROb 5_gihydro-benzo[1 4]dioxinyl). In

another embodiment of the present invention, is selected from the

group consisting of 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-methyl-2,3-dihydro-
benzo[1,4]dioxinyl) and 2-(6-bromo-2,3-dihydro-benzo[1,4]dioxinyl).

In an embodiment of the present invention, the stereo-center on the
compound of formula (I) is in the S-configuration. In another embodiment of
the present invention, the stereo-center on the compound of formula (1) is in the
R-configuration.

In an embodiment of the present invention the compound of formula (I)
is present as an enantiomerically enriched mixture, wherein the % enantiomeric
enrichment (%ee) is greater than about 75%, preferably greater than about
85%, more preferably greater than about 90%, more preferably greater than
about 95%, more preferably greater than about 98%, most preferably greater
than about 99%.
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conprising reacting a conmpound of formula (XVI-S)
wherein Qis selected fromthe group consisting of

WO g{ooi201¢t - 4al kyl); with a source of PCT/US2008/058247
(7?,)-epoxy-nethylene; in the presence of an inorganic
base; at a tenperature greater than about room
tenperature; in an organic solvent; to yield the

corr esme%té}ﬁ’@%muﬁﬁs Bpth r@sehmvbn@n afEaShdtédin
t he conpound of fornula ( é an oxidizin

agEafiles | Angg. eelg»(mhaTeelwérﬁnd% eI9Weth@ qofnn headed™stereo”
c ougRRRMBRCARGURoR bl fRldEdh 4 dlindhekRAGHEMached

he conpound formula ( XV S w an organic or

i netrtgan aéreldé@éd V¥hege @pg@mg@aém i@é'ﬁte,d the gpnnayingyeas
5 COBbAIRANAI DA FHARR Yo Lol MtloRs (WRlero THORPHEEENT
i nvehtion PUT ther diT ect to crysta Ine forns of
t h@eso:gmboumllabéd filog sterep-¢anfigyration avasd@isedioméme , t he
t o crystalline form

%%%meﬂégpeénﬁg &;Stgutrng gr'élln anot her enbodi nent,
the present invention is directed to crystalline form
(1-SB), as.P re nt | pvantion
is further A ng to

descrl bed heﬁel @ Ildwustrative of

any of the processg
[ he invention is A ay maceuti cal| composytion
:orrpri sing a phar ' (G:i;}z)a-cd\épt-@b'l-el carrier and
any of the crystaN#é forms as descy! be}hZherel nor a
pr oduct prepared accordlng to any of “the processes
descri ded here Istration of the invention|is
A phar maceut i ion mide by m|xing any of |the
C al|ll i ne f | bed i\n 0 sprodyct 2
m"é%@?red accor d Ete}ref)l %ﬁﬁ)ée E@ descri bdd R
nerei n |and B(phamhyaeeut i ¢al Iy acceptablie carrier.
[ l,IISt rlat bgrgzot[bi]dlonx\(ney tion is a prC?'czess, f,\ﬂ_li H H
2-(2,3-dihydro-
4 benzo[1,4]dioxinyl) S CH; NH H H
2-(2,3-dihydro-
5 benzo[1,4]dioxinyl) R CH; NH H H
2-(2,3-dihydro-
6 benzo[1,4]dioxinyl) CH; NH | methyl | methyl
2-(2,3-dihydro-
7 benzo[1,4]dioxinyl) CH; N(CHs5) H H
2-(6-chloro-2,3-dihydro-
8 benzo[1,4]dioxinyl) S CH; NH H H
2-(6-fluoro-2,3-dihydro-
9 benzo[1,4]dioxinyl) S CH; NH H H
2-(5-fluoro-2,3-dihydro-
13 benzo[1,4]dioxinyl) S CH; NH H H
2-(7-chloro-2,3-dihydro-
14 benzo[1,4]dioxinyl) S CH; NH H H
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maki ng a pharmaceuti cal conposition conprising mXxing
any of the crystalline forns as described herein or a

wWEe@dotopr epared according to any of the procRCHES2008/058247

10

descri bed herein and a pharmaceutically acceptable
carrier. Exenplifying the invention are nethods of
treating epilepsy or a related di sorder conprising

-

adm ni §t el grd2 3aifydpb ¢t 1N need thereor, 3
[ her apqut i cal I%effectlve amount of any |of t h¢

conffbur|ds berzgphaldirie®ill i ¢al ScoppoStti ons Nés¢ri bed H

—

\1%4

bove.  [BRY ERatHaSERIALGRN[OF THE FIGORES Frgure 1
IIustra'-Ees Er)e resentvaﬁ e XRD| Spectra|for

r epresgnt henzadl dligpdined) off CByst al CiHae FoMhl (| - SH) H

£1

Habet c"_"_ ol _\ af o n_)btai Hre—form \l-SB (I abeted
) DETA CES BRZ O OF THE | N\VENT|ON The present
nvant i onbélszaﬂi nhﬁnth)t o pr8cesse€Hzor |t INH pr ephir at|i onH

F\I r‘nll I I LI} v"vi"' 1] n: LI LA™ P') Rf LI
\J \aw) FUU U \v} / A3 y Ny A \" |
are as 8nm8fé‘P 2&3 The conpounds off the present
nvent i on ar edinggbul in the treatnment of epilepsy and

rel gt ed d'sor rs. The present|in tion |s further
di rect gd %Pgﬁ %é@w?)f tge preé 2at | orll\h'zf cof’n‘poundsH

pf T Or mQL(@ Br¥no- g\@quﬂ,dp@n be represent ¢d ner¢in by
ei t her [of the follow'™ng fiormul as The conpounds of

F or4ful g Wn%ﬂ{b“lﬁé@‘ﬂwl) ag i Aternmeliates Mithe H H

Symnttie |52%7td?@n|&grga§un Is—of formuta (1)t an
enbodi e the presént invention is directed to

pr ocesges fordlhmoprepardti on of the conpound of

forégJI 3 (Fér@oju Wk mceyt | gal Iy gecept ahl¢ sal s H
R aio’t er ' §

[ her eof|. odi nent |

2-(8-chloro-2,3-dihydro-
30 benzo[1,4]dioxinyl) S CH; NH H H

2-(2,3-dihydro-
naphtho[2,3-
33 b][1,4]dioxinyl) S CH; NH H H

Additional embodiments of the present invention, include those wherein
the substituents selected for one or more of the variables defined herein (e.g.
R', R% R?* b and R, etc.) are independently selected to be any individual
substituent or any subset of substituents selected from the complete list as
defined herein.

As used herein, unless otherwise noted, “halogen” shall mean chlorine,
bromine, fluorine and iodine.

As used herein, unless otherwise noted, the term “alkyl” whether used
alone or as part of a substituent group, includes straight and branched chains.
For example, alkyl radicals include methyl, ethyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, t-butyl, pentyl and the like. Unless otherwise noted, “lower”

when used with alkyl means a carbon chain composition of 1-4 carbon atoms.
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the present invention is directed to processes for the

preparation of the conpound of fornmula (V-S) In
wepisodzarent , the present invention is directedP@DUS2008/058247

processes for the synthesis of conpounds of fornula

(1-A) and pharmaceutically acceptable salts thereof,

wherein b and R5 are as herein defined. Preferably, b

IS an iAY @8ahefdi®nfdse ofieriRE RokiielAKAE kéhalhjdr@teaéh oxygen
integer fromOQo 1. Preferably R5 is hal ogen,

pr@h@r@ﬁ'@' of tae ?Qovémeé?r@edlsﬁa@ht rRsaeahed alafallgyh@roups For
Pr &i&ftho InMARBY, Mok nLéroéélyegéceshtMmbmla§¥ -4 loxy and the
consi sting of "hydrogen and neth I'n anot her
ent¥8di ment of the present invention R2 is selected
fromt ob
5yet anot lgeae %@,r{ﬁ%ﬁ{)ﬂag&thgﬂ%ﬁé@%ﬁ?t@ﬁﬁgﬁﬁgﬁkﬁl and
Rosteieegersic hetgdr ogen or R1L and R2 are each nethyl. In
an enb t
o o e e neflbin (1o FRERsdHorbd, it EnahliBfdrideny
Rdenriched] Mdn@erused o dasceh’ecarbammﬂundf\mtﬁmwepste@egemc center
invetion,{k%Jf nte r fromﬂ:n not h y
iENt 8 Orﬂeh% 9‘”3}1' S °E”R°é‘”§h3 Prﬁﬁ%@é?a
10 f r geaer andunt thaa miod hmosﬁmstmleasreomﬁgmfrattdrnmf;see&mmhpound
inyention b is,an integer fromQo 1..1n anpther
LA Wasr 1hRcostRaLBHfS 5310 56,5 Brantiamerigally fvichee the
f rdmaur@a@néntudmerycﬁtsamwrdwunan@pﬁéseﬁﬂh adfenaRBorRessexdess of
|nvent|on the sumof b and c is an jnteger form Qo 2,

pr%tf %%‘%@P9U*a7r§ PeERYSe MogPrefssaily af lga RERCRNL &F, More
enhefiraiinht 104st V0§ eRIREEE Imdra YRsTbiaBly 2 Idast %‘ﬂérﬁérﬂ%r more

fromQo 2 and ¢ is O In an enbodi nent of resent

15| n@féfwat&hatﬂsas@f%@@r@@t% mqséﬁqu‘?f@b@raél?@%%@@‘mtﬁﬁ of
hal ogemnapgidwelusal kyihe spBcRBAIdAEpatEary MRS cHRndsiha
present Invention R5 is selected fromchloro, fluoro,
br BXaMRIAg ateeRjollows:

DCE = | Dichloroethane

DCM = | Dichloromethane

DIPEA or DIEA | = | Diisopropylethylamine

DMF = N,N-Dimethylformamide
DMSO = | Dimethylsulfoxide

EtOH = | Ethanol

m-CPBA = | 3-Chloroperoxybenzoic acid
MeOH = | Methanol

MOM = | Methoxymethyl

MTBE = Methyl-t-butyl ether

NMP = | N-methyl-2-pyrrolidinone
NMR = | Nuclear Magnetic Resonance
Pd/C = | Palladium on Carbon Catalyst
SEM = | 2-(Trimethylsilyl)ethoxymethyl
TEA = | Triethylamine
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In an enbodi nent of the present invention, is a ring
structure selected fromthe group consisting of and

weeiodzarent of the present consisting of | n anPCT/US2008/058247
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enbodi nent of the present invention, is a ring
structure selected fromthe group consisting of
2-(6-chl oro-2, 3-di hydrobenzo[ 1 ,4]dioxinyl),
2-(5-EﬁHpro-z,d-d|nyd'¢e@§ﬂggﬂ}an4jd|OX|nyl)
2-(7-pLtro-2 3- dilhydro-benzaol1 , 4]dioxinyl)

2- (6, [fTdPchl or o- 2,|3 d iﬁy'mhydmmy& 4] di oxi nyl) and
2-(2, JTMSIIyUI o- Tagt 'nJu- y CAfdroximyt) T

anot her _enbodi nent| of |[the p esent invention, is a ring
structMR@ sel ect ed = r piaranOifffadiop consi sting of

2- ( 5- ebtoro—23-dt-hydro-berzott—4droxtryt
2-(7-nitro-2, 3-di hydrobenzo[ 1 ,4]dioxinyl),

2- (6, 7-AH el tletei, iddadt yrbreish @ozal the,tdhth ‘@pilepsy) armheblated

2-(2, 3- dr o- napht ho[ 2 41 di ox
o idngs O b ey segtad disoiar o Akt which o
t heubgHce [PeferibH £ hiiMgn afilulg chiky &lﬂfehb}@kébrbﬂﬁé@bﬂe or more

, 4] di oxi nyl), -2-(6- chl oro-2, 3- di hydr obenzol
| 439RYASS ?Pﬂ gor trzm(%s £ PR %agnrﬂﬁ%'paw%e @@ha@[npt limited to,

%ﬁlb@é? Mlddalngzb(ltﬁwd‘t |I|Mﬂé@tozlo%alli§'t|8t¥ %I&e@%ﬁﬁéﬂs%s generalized

di oXinyl), 2-(7 loro-2, 3 hydr o- benzo[
4qrdlie@$4e$1ﬁpylepszes(\mth t?ﬂﬂi* ggneza@eaﬁwch@l M@% 1and the like),

A%é#idi’éé 5@’ lzomél‘(%?oﬁ@ﬁ@}ikegse?’o gbhbﬁ%ﬁ’&%% ak Féﬂzures associated

di oxi n | oro-2,3 hydr o- benzo
, AVigh @meﬁi;alppatny (rhepylsetonuria, Rvenilpy@awchess dispase, Lundborg's

ARSI Py ooBt S0l el 3 T Y LA b crngos
, 44rdg o=é nyWwithdradal2alceh@ ueé by dittwrasphsiberl de@ivatidr, and the hke)
4(133% ﬁtxél %Hor ré&‘e@gﬁ%g%&nﬁ%%déﬁ?we Il% H@ﬁerB{) ﬁgtdlsorder is

i nvention, I's se gr oup ‘consi
2- s{e?etﬁecﬂirdwylcdapdnedwmreghmlesé]ocﬂtyom tur)de)'lylngceﬁsa:dfrlamlgmr),&s:%ential

tremor or restless limb syndrome, more preferably, the disorder is epilepsy

(regardless of type, underlying cause or origin) or essential tremor.

The term “subject” as used herein, refers to an animal, preferably a
mammal, most 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 product which results, directly or indirectly, from combinations of the
specified ingredients in the specified amounts.

One skilled in the art will recognize that, where not otherwise specified,

the reaction step(s) in the specification and claims are performed under
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di hydr o- benzo[ 1 , 4] di oxi nyl),
2-(7-chl oro-2, 3-di hydro-benzo[ 1 , 4]dioxinyl), 2-(7-

WOoreaonst20122 3- di hydr o- benzo[ 1 , 4] di oxi nyl), PCT/US2008/058247
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2- (6-brono- 2, 3-di hydrobenzo[ 1 ,4]dioxinyl) and
2- (6, 7-dichl oro-2, 3-di hydro-benzo[1 ,4]dioxinyl). In
anot her enbodi nent of the present invention, is

Seéﬁ@bl%d:(fnﬂﬁlﬁhé kheg gtbﬁm%@reﬁ@r%sb@tssm @fth appropriate solvents
3- di hydr o- benzo i oxin

4] d
2 qrﬂwteﬁytpntz @capmf@ti@ﬁwa[m%hodﬁ & Bsavisip the gegired product.
2- ﬁ@é Q‘Frﬂ”@u?taﬁredéc;}ibﬁ!"l@n?eé}?a‘ﬂ[nlear@ Fﬁé&ﬁbﬁ‘!ﬂe%) is b@rf@%ed under
enbodi nent of pr esent | nvention er eo-center
onannﬁ@prd?éerp@mtbpr@f(efgont&mm%ratwg Aressuie.twith appropriate solvents
S-
R e BaRRO gl AERRLTE eyl cRr 0B
f or mul &rfd 3killesl inthe ak Wil @emfeapgniaeithat. lnlthe apecification and

en:%’pri r@%%@%nté@ﬂg%érﬁ?ﬂ%e@% engérﬁ%r?&fqeﬁp éﬁgﬂ_'e_/f{?r%d

M baser eolveviteetei)is tevdedsremaret themene steprofiactroesds, (Hasedividual
aoisaeeds e hPAeaPaysdpttpe b Cihrersal 8L o bie e

nogame vedifer@bt fyorgreagh ethdrh&or akemiple Mdreinmdwe steps of a process
pr ef er abl reat.er than about 98% S referably .
D81 Ol 00990 G¢DRSH PE S AP SR Do BB SnicHhase

pr &seiéd fon e fiisOstep arliﬁ/ tasthlei ssitriedor differaml tAsn theadrdaric or
below. |n Tables 1 and 2 bel ow, the col um headed

" SIPRIBHIC Raseigh & §958Nd 8 Peo- confi guration at the
car bon 1 @aviak almerehingise eebrmbtidh! ssrhedr ik JuBatittivg r ed

bond. Wiere no desjgnation is listed, the conpound was

pr ¥PAPIPNSII YR seifrase fpt yalified witb e @J'F‘aﬁbeﬂ ltyher e

anyndBrst86d that wheHe8 B! bR “ASodt i§188d ekPIRitly or not, every

stereo-configuration was based on the ‘enantiongrical P/

enfyaslibaiveranereings masei t%nefertgmeeaquala@@ne\sam anditds also

Compotngserf to':tﬂfe%b{%x r{wét@%%tsheﬁ‘ Biv V\ﬁﬁ TRREIHRWSLI@FedsBRably
ude those erein

present invention,
be inferred based on the ordlnary skill in the art, including approximations due

to the experimental and/or measurement conditions for such given value.

As used herein, unless otherwise noted, the term “aprotic solvent” shall
mean any solvent that does not yield a proton. Suitable examples include, but
are not limited to DMF, dioxane, THF, acetonitrile, pyridine, dichloroethane,
dichloromethane, MTBE, toluene, and the like.

As used herein, unless otherwise noted, the term “leaving group” shall
mean a charged or uncharged atom or group which departs during a
substitution or displacement reaction. Suitable examples include, but are not
limited to, Br, Cl, |, mesylate, tosylate, and the like.

As used herein, unless otherwise noted, the term “nitrogen protecting
group” shall mean a group which may be attached to a nitrogen atom to
protect said nitrogen atom from participating in a reaction and which may be
readily removed following the reaction. Suitable nitrogen protecting groups

include, but are not limited to carbamates — groups of the formula —-C(O)O-R

25



t he substituents selected for one or nore of the

vari abl es defined herein (e.g. RlL, R2, R4, b and R5,
wet@I2@ve i ndependently sel ected to be any i nPCT/U82908/058247

substituent or any subset of substituents sel ected

fromthe conplete Iist as defi ned her ei n. As used

herein, unless otherw se noted, "hal ogen" shall nean

chivRéreReR |§)F09€ké}ﬂﬂlefrhé’tﬁflli Qt‘hellaflﬂuﬂyp%bﬂ,@yl ;ﬂ«%ny@w CH,=CH-
hereln unl ess ot herw se no t eterm"a

\/\h@f'kre?n%@d'ksl BmEles - %@Urﬁ:%@ftthgffor@%b%(?)r%éﬁ'ﬂergmﬁ ps for
S niciydl SHehy ﬁﬂﬂlu@n“cﬁr’i@ﬁ;ﬁda&f‘ﬁ'en&e ﬁ%ﬁlf&%ﬁﬂ@h\%tlves-

aIkyI radical's i nclude nmeth , pro

i sefprppYT the fiemula —sgef&tvmereug&mmwampteagwy phemdnt y|
Sanﬁfﬁ% e'tri}f? ,%lgl7e§ e%ﬂ%ﬁWléﬁorﬂﬁﬁ% l-, 2 ”?Wmet |e41

use (%3 s a carbon npositio

1- mett@v(mnmzan@,rmd,&be lisedOther euitable nltr@gsn otcﬁetrtumg@oups may

n | ' .

oo fung T ERO R WP RHGkRe &P SRS PRAbh RS RBbs i

al ®xdanw©\tr[blse3|§olohlemqul8eSomat1I99ﬂ(y et hoxy, n-propoxy,

sec- but,ox t but ox n-.hexyl ox e lik

vor oi n A8 dsedfigfdth iessRER A eRfe i s Gl etéifife
10 a gtotipeshahineas ergrewp whkh mﬁ@,dbehautajhed tol tHee@@geh béa\mydr@xy

not ed ter ena merl cal | enri.ched'

o (O b B ettty fr Gl Morar g Big 1B arBafion. and
s hghikh Aeabd ﬂé@ﬂll)olféa@ncﬁ/b@ rf@mmgﬂfhleg@éardno suhblieltcohol

co ound is in a reter nt than the

8i§ctiRg QEOé‘Pédef? P@tﬁ@tﬂ% mied %r Uy Hgsimgsiy],
Prtﬂﬁ%’ﬂ%@éllyl, (TWENMONE, é}ﬁ@sg@mw THP, BN, BehzPe 4- n|trobenz¥l 4-

enantionerically enrich the desired enantioner
15 s angthosyRRsad alld. gndsbeike.i Pthar suivahie plsebeliRFoLiRE grogPs
at m'a?%étfo@*aﬂHtteﬁ§ sBG SENI E6recRBIEP RS, . QY A8) Profictiv€a%dups

85 percent ee, nore
in Organic Synthesis, John Wiley & Sons, 1991, which is herein incorporated

by reference in its entirety.
Where the compounds according to this invention have at least one

20 chiral center, they may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may additionally exist as
diastereomers. Itis to be understood that all such isomers and mixtures
thereof are encompassed within the scope of the present invention. Preferably,
wherein the compound is present as an enantiomer, the enantiomer is present

25 at an enantiomeric excess of greater than or equal to about 75%, more
preferably, the enantiomer is present at an enantiomeric excess of greater than
or equal to about 85%, more preferably, at an enantiomeric excess of greater
than or equal to about 90%, more preferably still, at an enantiomeric excess of
greater than or equal to about 95%, more preferably still, at an enantiomeric

30 excess of greater than or equal to about 98%, most preferably, at an
enantiomeric excess of greater than or equal to about 99%. Similarly, wherein
the compound is present as a diastereomer, the diastereomer is present at an

diastereomeric excess of greater than or equal to about 75%, more preferably,
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preferably at |east 90 percent ee, nore preferably at
| east 95 percent ee, nore preferably at | east 98

w@ereativre, nost preferably at |east 99 percePCT/E82008/058247
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Abbrevi ations used in the specification, particularly
the Schenes and Exanples, are as foll ows: As used
herein, unless otherw se noted, the terns "epil epsy

anMerd@As@ér@Qm@r %Cb"réﬁrﬁ at 8 dizBRIréGRENC Scebs bR§Rdter than or
di sorder” shall nean any disorder  in which a subject

( PP Mt 85T e atﬁiqer@blye Al arydigpterapmgric excess of greater

EX{A8h '09 B§&A t& BSo&rQOWrrﬁor%%réféFa%‘W aidal arQHuaEtre?éHPﬁénc excess
Sui t abl e 'exanples i nclude, but are not limted to,

ep¥fl aspaipr haner gaualgo abott 3856, Mpieirreferaldy still, at an
| %?étb?e%%e% efx‘é{eéé &fdgrSzE’tb ﬁ%ﬁ'o@%ﬁu&% %béﬁjﬂ FRA mosf preferably,

epi [ epsies, epilepsies wmt genera i zed
seatzanrdaa$tem®metrlh@xt:e$6ec)f greaieriaeor agual toahpliti9@9dbi on of

2. di Seapua GANILbL AP LGN 5. RAREHE AT 2RBELAESH e

wi t h encephal opa ia, juve
Gamrehent'nsvmms&am exish asl botyg‘icssprmargi %swohear&ymiehdnd o be

cPBRGERY in P eEnt BF8Rid af Hziedh it ot Rh BaRgpunds of the
WI ;br’edeérawa}e,ntleh ey fdlelmsolvalbs&mh veatdr . be hlydtkaws) or common
essent.ial  trenor

T REehIb e SnR)0 SURESUrASs aie s MEioB T ke Ergiassed

epwitep e {dopgar tiesventord. ype, underlying cause or
origin), essential trenpr or re tIe s Linmb s(éndrorre

more prafeskiadin et wilkseagnize hagp; P@H%?r‘%ﬁ‘ gastreddne

of pre¥@tinvenel6h ndyie ERHEEoRin gwa%@)of@b|v@ﬁ§,ezﬁtsb@bnt systems,
trenor. The term"subj ect” as used herein, refers to

anSaith fEi‘?éPF'O” plearaandisg bg cagiageut '%gt'XtHFee@féP%lENﬁbée solvents
hugrdy gy dtém8r has been the object of treatment,
observation or experinent. The term "t herapeuti cal | y

ef f ect iWeergriae ﬁfoceage&jgémer@e@arﬁtlom@fathg CORRPUBGRHAEAOrdNg to

aﬁ%b\gﬁ/gﬁg%’gf\‘/ﬁqs@ to Hi}ﬁg%%lt%rlgél@%rﬁg%e Hesb h?&méjs'rﬁé)ﬁ e

sysap@mtedagv gahvestionaireehnidues augﬁ @eun@eg@tu@mhrwa@graphy-
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-D-tartaric acid
and/or (+)-di-p-toluoyl-L-tartaric acid followed by fractional crystallization and
regeneration of the free base. The compounds may also be resolved by
formation of diastereomeric esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary. Alternatively, the compounds
may be resolved using a chiral HPLC column.

During any of the processes for preparation of the compounds of the

present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by

means of conventional protecting groups, such as those described in Protective
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researcher, veterinarian, nedical doctor or other

clinician, which includes alleviation of the synptons
wW@Roovh2o1ek sease or di sorder being treated. As RGEUS2008/058247

herein, the term "conposition” is intended to

enconpass a product conprising the specified

ingredients in the specified anobunts, as well as any

Pr ot iNDrgdhid €htinistry, 84d.reciv. yvlémmlerwhdr@m Pdessf 191, and
conbi nations of the specified ingredients in the
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10 spleanéd bainixing arsdlutibaiofftheaspnpoemd it Seuomnof avher ei n
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o EFEgewEEI SRR PESS i Bahy Sptinefoe) i laon
t hieOHNNiaWi elialing IBREENES, aakiehé Nikkependent |y sel ected for
each reaction step and may be the sane of different
fromeach other. For exanple wherein two steps of a

processr Heﬁfrbé&t%eﬁt‘ SRR cﬁre@fed' o %&9‘@6@% fORHe pRSpetation of
reagent, the organic or inorganic base selected for
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Scheme 1

Accordingly, a suitably substituted compound of formula (X), wherein

o X
5061
~ “{and

20 “’{ is selected from the group consisting of
(Rs)c
R ||
X N

, @ known compound or compound prepared by
known methods is protected, by reacting with a suitable protecting agent (i.e. a
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quantity given herein is neant to refer to the actual

given value, and it is also neant to refer to the
wWa@p@eoxiiaati on to such given val ue that woul d PCT/US2008/058247

reasonably be inferred based on the ordinary skill in

the art, including approximations due to the

experimental and/or neasurenent conditions for such
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the term"aprotic solvent” shall npean any sol ven
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acetonitrile, py di ne, or oet hane
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group” shall unc ed a} om o
vxhwbefem\etpamahdejlsrﬁln@r or Is(tmwaltnpta MOMfCIdetbpxmleﬁ@mride and

. I_
r et?h‘étl E%)%ag@ﬂﬁ I%CF\ tﬂ?%@éeﬁﬁ? aF% Hfg%hlﬁbatlré@rbgmg%%ﬁe such as
I |Kﬁ30ﬁ$\lau@@d %Céisntetrarﬂeﬁgdagmhmmlmﬁ\ aot ¢k Illtelweretfe’BMy
ok i SRR b s B B i T 27 oy Bty e or
10 ni éqlmgwlata:twmrﬁculamweﬂerm rmgtef prgferablg an@:céssoarmami ata
ve ol | owi nﬁ t he
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SuleTbera GPaGE A s PEL R, GRS, Rieaimaly G o parature

Noh the Fﬂrfg@d)f‘f&rrpéﬁdlﬁﬂm@% abdiit 200<C Qﬁorbﬁﬁef%%f?-”a@a
-C(OORwherein Ris for examél e rrethyl et hy

It -tsopgratutsdn 2ya rangp & §rpet apput 6¢1R tecioM t B0°C, racrfﬁiptef@rably at
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pg{é’%ﬁlﬂg (%(ﬁfo Wﬂgﬁl{ﬁ@ﬂfg :thne (%rrels%oaglag exans! pero{e%lirYé group. For
2, ézxalindeb &mehan@bgyécﬁhg@g@ﬁt i6-bhzyl b20r8|d6 bllp@hetbbyikym-
nzene, and the e nitrogen
pr¥ %fé%’/ﬁ tﬁﬁ PEBELSY aagpt 6@”1‘/@?!96‘%%%% M‘éﬁ’r%{g the FCWl(PteCt'”g
G gaite issvBM=CMpgig ﬁet@x?fn%iﬁyl‘é%éa(mm#). iMne skilled in the art
20  will recognize that additional protecting groups and methods for incorporating
said protecting groups are known in the art, as for example, described in T.W.

Greene & P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley &

Sons, 1991, which is herein incorporated by reference in its entirety.
The compound of formula (XI) is reacted with a suitably selected
25 oxidizing agent such as m-CPBA, perbenzoic acid, peracetic acid,
monomagnesium peroxyphthalate and the like, preferably m-CPBA; wherein
the oxidizing agent is present in an amount of at least about 1 molar equivalent,
preferably about 1 to 2 molar equivalents; in an organic solvent such as DCE,
DCM, chloroform, acetonitrile, NMP, and the like, preferably DCM; preferably,
30 at about room temperature; to yield the corresponding compound of formula
(X1).
The compound of formula (XIl) is reacted with an organic or inorganic

base such as NaOCHzs, K-t-butoxide, sodium carbonate, potassium
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Organic Synthesis , John Wley & Sons, 1991 . As used
herein, unl ess otherwi se noted, the term "al cohol
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attached to the oxygen of a hydroxy group (OH)) to
protect said hydroxy group fromparticipating in a
reaction, and which may be readily renoved fol |l ow ng
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excess of f er than or equal, to about

prtQF)élﬁfﬁbM? E.eer? he sogfcepf eé’ﬁéhm%@é?”ec'sé&%fs?yyo?rea?@é? &r
t hafo@it igeHaimdudt Rlre tarRR%f filshbdutafteadbliys nidtar@duivalents,

more preferably present in an amount in an amount in the range of from about
1 to about 2 molar equivalents, more preferably in an amount in the range of
from about 1.1 to about 1.5 molar equivalent; in the presence of an inorganic
base such as K,COj3;, Na,COs3, Cs,CO3, NaH, KH, and the like, preferably
K>COs; wherein the inorganic base is preferably present in an amount greater
than or equal to about 1 molar equivalent, more preferably, an excess amount;
at a temperature greater than about room temperature, preferably at a
temperature in the range of form about room temperature to about 100°C, more
preferably, at a temperature in the range of from about 40°C to about 60°C,
most preferably, at a temperature of about 40°C; in an organic solvent such as
DMF, THF, N-methylpyrrolidinone, and the like, preferably DMF; to yield the
corresponding compound of formula (XIV).

The compound of formula (XIV) is de-protected according to known
methods, to yield the corresponding compound of formula (XV). For example,
wherein the compound of formula (XIV) Pg" is benzyl, allyl, and the like, the

compound of formula (XIV) may be de-protected by reacting with hydrogen or a
30



enantioneric excess of greater than or equal to about

99% Simlarly, wherein the conpound is present as a
wale@stiznenner, the diastereoner is present at BEI/US2008/058247
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organic solvent such as methanol, ethanol, THF, acetonitrile, and the like,

20  preferably methanol; preferably at about room temperature; to yield the
corresponding compound of formula (V).

One skilled in the art will recognize that when the source of epoxy-
methylene is enatiomerically enriched with one of the enantiomers, then on
opening the epoxide, the compound of formula (V) is prepared as the

25 corresponding enantiomerically enriched compound. For example, wherein
enantiomerically enriched (R)-glycicyl-m-nosylate or (R)-glycidyl tosylate is
reacted with the compound of formula (XIII), then the process as described in
Scheme 1 above yield the corresponding compound of formula (V)

O
@[ j*/\OH
O V)

30 as the enantiomericaly enriched (S) enantiomer at the starred (“*”)

position.
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conmpounds may, for exanple, be resolved into their
conponent enantioners by standard techni ques, such as
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formation with an optically active acid, such as
(-)-di-p-toluoyl-Dtartahc acid and/or
(+)-di-p-toluoyl-L-tartahc acid foll owed by fractional
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Scheme 2

Accordingly, a suitably substituted compound of formula (XVI) wherein Q
is selected from the group consisting of -C(O)-(C+.4alkyl), wherein the C1.4 alkyl
is preferably a primary Cq.salkyl, more preferably —C(O)-CHs, and the like, a

known compound or compound prepared by known methods is reacted with a

O
source of epoxy-methylene (i.e. I’ ) such as glycidyl-m-nosylate,
glycidyl-tosylate, epichlorohydrin, epibromohydrin, and the like, preferably
glycidyl-m-nosylate or glycidyl-tosylate, preferably enantiomerically enriched
source of epoxy-methylene, more preferably (R)-glycidyl-m-nosylate or (R)-
glycidyl-tosylate; wherein the source of epoxy-methylene is preferably present

in an amount in an amount in the range of from about 1 to about 5 molar
32



The present invention is directed to a process for the
preparati on of conmpounds of fornula (V) as descri bed

WO poopoz@9ziet ai | in Schenme 1 bel ow. Scheme 1 PCT/US2008/058247
Accordingly, a suitably substituted conpound of
formula (X), wherein is selected fromthe group
consisting of and , a known conpound or conpound
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¢ AT SRR R R ERG TRRETaIES 1 06 Farap o pyou

10 K24%98; toWbRUESI*C, %sbé%@erbﬁlyr’éteé RhdRrtuR Seddut 40P an
anount greater than or to about 1 nola

qurge@ﬂpéﬁtvenhWCé a5rU¥Er B'ngN"éﬂetB%@)éré@'dﬂm@n@nd the lige,
I
pr ) er%&ym& 1§ el thbRAFre8RMHin qﬁgﬂ%dﬁﬂﬂﬁ& |ae POV

y at a“tenperature In ange or
400(: td f@mﬂmpoyodj@tforrmfee(wlk)ﬂ%ﬁeabﬂeﬂ witpta aunta@wm%ated e

@?Qé%@gﬁt %EIChfd{Sqﬂq erat’ ree eg% aboﬁcf%gt?&%gggﬁdggm
15 orrganomagmﬂsuﬂfmpemxghhthela@l\ﬂnd fﬁlelFﬁke preferably m-CPBA; wherein
carr 24ttt R T RBS TR B s B gquivgiont
t h@refsmahslyeapomtm! (/0% mlotznleqqupIeotsemtamgggnmsplveﬁbsuch as DCE,
g?@m gh Io\é\%%rn?lsar(]:ﬁ@%}lgr R ng QheaH(%ntprefgraBFyrﬁé M preferably,
at about room temperature; to yield the corresponding compound of formula
20  (XVIII). Wherein Q is —C(O)-(CHs) the compound of formula (XVII) is reacted
under conditions other than with monomagnesium peroxyphthalate in DMF.
The compound of formula (XVIII) is reacted with an organic or inorganic
base such as NaOCHjs, K-t-butoxide, sodium carbonate, and the like, preferably
NaOCHj3;; wherein the base is preferably present in an amount greater than or
25 equal to about 1 molar equivalent, more preferably an excess amount; in a
organic solvent such as methanol, ethanol, THF, acetonitrile, and the like,
preferably methanol; preferably at about room temperature; to yield the
corresponding compound of formula (V).
One skilled in the art will recognize that when the source of epoxy-
30 methylene is enatiomerically enriched with one of the enantiomers, then on
opening the epoxide, the compound of formula (V) is prepared as the
corresponding enantiomerically enriched compound. For example, wherein

enantiomerically enriched (R)-glycicyl-m-nosylate or (R)-glycidyl-tosylate is
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wherein the protecting agent is allyl bromde, Pgl is
allyl; wherein the protecting agent is MOMClI, Pgl is
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tenperature; to yield the correspondi ng conpound of
formula (XI11). The conmpound of formula (XII1) is

woemetzdIni th is reacted with a source of PCT/US2008/058247
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100°C, more preferably, at about reflux temperature, and the like, to yield the

corresponding compound of formula (XXI).

The compound of formula (XXI) is reacted with sulfamide (NH2-SO,-
NHz), a known compound, preferably wherein the sulfamide is present in an
amount in the range of about 2 to about 5 equivalents, in an organic solvent
such as THF, dioxane, and the like, preferably at an elevated temperature in
the range of about 50°C to about 100°C, more preferably at about reflux
temperature, to yield the corresponding compound of formula (la), a compound
of formula (1) wherein R' and R? are each hydrogen.

Alternatively, the compound of formula (XXI), is reacted with a suitably
substituted compound of formula (XXII), a known compound or compound
prepared by known methods, in the presence of a base such as TEA, DIPEA,
pyridine, and the like, in an organic solvent such as DMF, DMSO, and the like,

to yield the corresponding compound of formula (Ib).
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conmpound of formula (XIV) may be de-protected by
reacting with hydrogen or asource of hydrogen,

wee@bar@Ehbty with hydrogen gas in the presence BPET/HS2008/058247
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catal yst such as Pd/C, Pt, Pd(sulfide)/C, and the
i ke; wherein the hydrogen gas is introduced at a
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sel ected to be”substantial'ly un- reactlve to the epoog

group on the conpodkl-BF formula (XIV). Khg.sgonpoun
of formula (XV) is reacted with an organic o
i norgani ¢ base such NaOCH3, K-t - but oxi s

carbonate, and-f1 , preferably NaOfj OH
t he_hase Ls prle ny pr eseft—tran any '
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oref er abl yChn exfess Qmoun\7i n a organi ¢ sol vent such

as met hanol, et hanol THF, @cetonlthl e, and(¥¥» |i ke,
preferably met H&YoP) preferably at about room
tenperature; to vyi el d the § e{jrﬁé@ond' ng conpound of
formula (V). One skilled inthe art will recognize

t hat whsgotdirglys ausuitablyfsubpiiinigaetonydoand of formula (X-S), a known

fﬂ@&dm&&%‘&c&'cb%p%ﬂﬁé GRS byl AbtHoldE i€PRUIRIEY Racting
with a suitable protecting agent (i.e. a protecting agent stable under
subsequent reaction condition, e.g. hydrolysis, oxidation) such as benzyl
bromide, allyl bromide, 2-(trimethylsilyl)ethoxymethyl chloride (SEM-CI), t-butyl-
diphenylsilyl chloride, methoxy or nitro-substituted benzyl bromides (for
example, 4-nitro-benzyl bromide, 4-methoxybenzyl bromide, and the like), 1-
(C1-qalkoxy)methyl halide or 1-(C4.4alkoxy)ethyl halide, wherein the halide is Cl,
Br or | (for example, MOM-CI, ethoxyethylchloride, and the like), and the like; in
the presence of an organic or inorganic base such as KoCOs, Na,CO3, Cs>COs,
tetramethylguanidine, TEA, and the like; preferably K.COs; wherein the base is
preferably present in an amount greater than or equal to about 1 molar
equivalent, more preferably an excess amount; at a temperature greater than
about room temperature, preferably at a temperature in the range of form about
40°C to about 100°C, more preferably, at a temperature in the range of from

about 60°C to about 80°C, most preferably, at a temperature of about 60°C; in
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openi ng the epoxide, the conpound of formula (V) is
prepared as the correspondi ng enantionerically

we@povakmEek2 conpound. For exanpl e, wherein PCT/US2008/058247
enantionmerically enriched ('R)-glycicyl-mnosylate or
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selected fromthe group consisting of -C( i
15 . 4%[]9@@9'}’ atpietr etor? Wﬁ@r@nuwa'eatsm an erggpiersetvaht such as DCE,
prCfm lﬁhl@rofoﬁ‘ﬁlé&é{omtﬁﬁr ﬂI\/FP’" ehgnRdliRe, pFE(fQ)ab@Fbém Efé%rably

the |ike, a known compound or conpound prepared ¥
kn@mon@mwgm@ratg@ﬁ@ﬂelmhﬁ cgrresponding compound of formula

(XI1-S).
The compound of formula (XII-S) is reacted with an organic or inorganic
20  base such as NaOCHjs, K-t-butoxide, sodium carbonate, potassium
bicarbonate, and the like, preferably NaOCHs; wherein the base is preferably
present in an amount in the range of from about 1 to about 5 molar equivalents,
more preferably in an amount in the range of from about 2 to about 3 molar
equivalents; in an organic solvent or mixture thereof such as methanol, ethanol,
25 propanol, a mixture of THF and an alcohol, and the like, or in a mixture of one
or more organic solvents and water; preferably in an alcohol, more preferably in
methanol; preferably at a temperature in the range of from about room
temperature to about reflux temperature, more preferably at about room
temperature; to yield the corresponding compound of formula (XIII-S).
30 The compound of formula (XIl1) is reacted with is reacted with a source
o_ "Wa
of (R)-epoxy-methylene (i.e. L ) such as (R)-glycidyl-m-nosylate, (R)-
glycidyl-tosylate, (R)-epichlorohydrin, (R)-epibromohydrin, and the like,
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source of epoxy-nethylene (i.e. ) such as
gl yci dyl -m nosyl ate, gl ycidyl-tosyl ate,

wepioghtasohydhn, epi bronohydrin, and the |ike,PCT/US2008/058247
preferably glycidyl-mnosylate or glycidyl-tosylate,
preferably enantionerically enriched source of
epoxy- net hyl ene, nore preferably ”~-glycidyl-mnosylate
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yrrolidinone, and the
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r onetoR i e, 30 RERTBby B P Bk e rteSegaging
15 ascompdeing, ofm@n’mmw@(jVS)aci d, peracetic acid,
et T IO B0k b b o6 B
anmethodeftodield ersdor@Bpordidg a@hpour&mﬂw@ﬂmﬂmxv-S) For
b e st enihe hembad e iR <NAREPG b Rnzs Bl and the
aciKe0tHet ddnghoulYRf farmdid (evIS)keay e 8é-prarbdtdd BMacting with
20 prr?)fder(g;e%l gr a source of hydrogen, preferably with hydrogen gas in the
presence of a catalyst such as Pd/C, Pt, Pd(sulfide)/C, and the like; wherein the
hydrogen gas is introduced at a pressure in the range of from about 10 psi to
about 15 psi; in an organic solvent such as ethyl acetate, THF, isopropyl
acetate, 2-methyl-THF, methyl-t-butyl ether, ethanol, and the like. Wherein Pg'
25 is SEM or a silyl protecting group, the compound of formula (XIV-S) may be de-
protected by reacting with a source of fluoride such as tetrabutylammonium
fluoride, and the like, in an organic solvent such as THF, and the like. One
skilled in the art will recognize that additional methods for removing protecting
groups are known in the art, as for example, described in T.W. Greene &
30 P.G.M. Wuts, Protective Groups in Organic Synthesis, John Wiley & Sons,
1991.
One skilled in the art will recognize that the reagent(s) selected for the

de-protection of the compound of formula (XIV-S) are selected to be
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at about roomtenperature; to yield the correspondi ng
conpound of formula (XVII1). Werein Qis -C(O-(CH 3)
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Scheme 5

Accordingly, a suitably substituted compound of formula (XVI-S) wherein
Q is selected from the group consisting of -C(O)-(C1.4alkyl), wherein the C14
alkyl is preferably a primary C1.4alkyl, more preferably —C(O)-CHs, and the like,
a known compound or compound prepared by known methods is reacted with a

oL M

source of (R)-epoxy-methylene (i.e. I’ ) such as (R)-glycidyl-m-
nosylate, (R)-glycidyl-tosylate, (R)-epichlorohydrin, (R)-epibromohydrin, and the
like, preferably (R)-glycidyl-m-nosylate or (R)-glycidyl-tosylate; wherein the
source of epoxy-methylene is preferably present in an amount in an amount in

the range of from about 1 to about 5 molar equivalents, more preferably
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For exanpl e, conmpounds of formula (I) wherein R4 is
hydr ogen nmay be prepared according to the process

w@eaobiieragk i n Scheme 3. (V) (XIX) (XX) (XXI1) SchenBSR08/058247
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Accordingly, a suitably substituted conpound of
formula (V), prepared as for exanple outlined in
Schene 1 or 2 above, is activated, according to known

nﬁ@:’@@@ht it An ¥hRIudt inhh éﬁﬁburﬁﬁ@ﬂféd*aﬂge ePRHA WL OT td‘ %dmlza

wherein J is sui tab eaV|ng group
t 'Y aéﬁgu'V@PntSBF‘OFQ Prenfﬁiék)'b’d‘! én apeunhipghe éﬁwet(ﬁéf Om R@Ut 1.1

The eﬁ)%ﬁp@@r?ﬂolgf e(ﬁLQ\FéTéHtam(tI}n% ?)es'eﬁcé Smaéﬂ I‘%@rd@nﬁ&bé’se such as

pht hal i m de salt such assiump [ 1'm de, sodi um

ph'ﬂ%@a Mede s %‘@CﬂmeNEHkﬁ and He |$ﬁg@rﬁfoa@MlK26@B wherRin the
t %qc%&s B&%r%&?&&nt mh %]rlHSuﬁt r%@atgffh%ﬁ%rr%gg%l o

evat ed tenpe ure tnthe ra rom
t oakhd tmPa0e@alendr mopy petaratly yan edneseiamouht aba ¢gemperature

24450 P RO 8500 Pl LGIREFAY F D

}/\hfrfennm abdnt rooga@mpemre ecmebcbust 1@0%@ anblter;brbmratayu,chtlahe

i ke, at about reflu er ld th

c oEFPSHING 'R ec fropy St fO(@@@LX 6 ‘i%r%ﬂﬁb?fﬁ@b'y’ at
Ofafé?ﬁégl‘él@re( ?)%deu%@@% & oY@atnrb éolg%t sfcha WN/IF THF, N-

conpoun In an organic sol vent su as et hanol
memBtytplyroliditoneh and itheelikep pesffenallyl M Fato yigld theesaitesgonding

te %@&h‘dfoﬁf&wé@\{;fﬂ@ﬂe of from about 500C to about
. abl'y,

10 at about reflux tenperature,
and t helhei dompwodyjf &drohuten(X W 1S éssteantdidivgthca sptabhydsetécted

f % n({i‘élag ?ht) %F%Eﬁ-gﬁ%ﬁeﬁ%%gacd peFacel 2: ac%

monomagnesium peroxyphthalate and the like, preferably m-CPBA; wherein

the oxidizing agent is present in an amount of at least about 1 molar equivalent,
preferably about 1 to 2 molar equivalents; in an organic solvent such as DCE,
DCM, chloroform, acetonitrile, NMP, and the like, preferably DCM; preferably,
at about room temperature; to yield the corresponding compound of formula
(XVIII-S). Wherein Q is —C(O)-(CHs3) the compound of formula (XVII-S) is
reacted under conditions other than with monomagnesium peroxyphthalate in
DMF.

The compound of formula (XVIII-S) is reacted with an organic or
inorganic base such as NaOCHzs, K-t-butoxide, sodium carbonate, and the like,
preferably NaOCHs; wherein the base is preferably present in an amount
greater than or equal to about 1 molar equivalent, more preferably an excess
amount; in a organic solvent such as methanol, ethanol, THF, acetonitrile, and
the like, preferably methanol; preferably at about room temperature; to yield the
corresponding compound of formula (V-S).

The compound of formula (V-S) may be further reacted to yield the
corresponding compound of formula (I-S) according to known methods (for

example, as disclosed in McComsey, D., et al. in US Patent Publication US
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NH2) , a known conpound, preferably wherein the
sulfam de is present in an anmnount in the range of
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such as THF, di oxane, and the |like, preferably at an
el evated tenperature in the range of about 500C to
about 1000C, nore preferably at about reflux
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Scheme 6

Accordingly, a suitably substituted compound of formula (V-S), prepared
as for example outlined in Scheme 1, 2, 4 or 5 above, is activated, according to
known method, to yield the corresponding compound of formula (XIX-S),
wherein J is a suitable leaving group, such as tosylate, Cl, Br, |, mesylate,
triflate, and the like.

The compound of formula (XIX-S) is reacted with a phthalimide salt such
as potassium phthlimide, sodium phthalimide, and the like, in an organic
solvent such as DMF, DMSO, acetonitrile, and the like, preferably, at an
elevated temperature in the range of from 50°C to about 200°C, more
preferably, wherein the organic solvent is DMF, DMSO and the like, at
temperature in the range of from about 50°C to about 150°C and wherein the
organic solvent is acetonitrile, and the like, at about reflux temperature, to yield

the corresponding compound of formula (XX-S).
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tetranet hyl guani di ne, TEA, and the like; preferably
K2CO3; wherein the base is preferably present in an
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equi val ent, nore preferably an excess anount; at a
tenperature greater than about room tenperature,
preferably at a tenperature in the range of form about
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compound of formula (I-S), hereinafter referred to as crystalline form (I-SA) and
(I-SB). The crystalline forms of the compound of formula (I-S) may be
characterized by their corresponding Powder X-ray Diffraction (PXRD) spectra.

In an embodiment, the crystalline forms of the compound of formula (I-S)
may be characterized by their corresponding PXRD peaks, wherein the peaks
have a relative intensity of greater than or equal to about 10% relative intensity;
preferably, wherein the peaks have a relative intensity of greater than or equal
to about 25% relative intensity. In an embodiment, the crystalline form of the
compound of formula (I-S) may be characterized by its corresponding PXRD
peaks, wherein the peaks are defined by their position (°26), d-spacing (A) and
relative intensity (%). In another embodiment, the crystalline form of the
compound of formula (I-S) may be characterized by its corresponding PXRD
peaks, wherein the peaks are defined by their position (°20) and d-spacing (A).
Powder XRD spectra were measured for representative samples of the
crystalline forms of the compound of formula (I-S) with peaks as listed in Tables
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Crystalline form (I-SB) may be prepared by re-crystallizing the

compound of formula (I-S) from water, according to known methods, for

example as described in Example 14 below. The melting point of crystalline

form (I-SA) was measured for a representative sample and showed a melting
point onset of 100.7°C and a 102.8°C. Crystalline form (I-SB) may be

characterized by its powder XRD peaks, as listed in Table 3 below.

Table 3: Form (I-SB

Position [°20] d-spacing [A] Relative Intensity [%]
4.48 19.74 100
8.91 9.92 19
13.36 6.62 7
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15 Commoemda}ofakb(HWba(afléﬂiy%)‘orms depending upon the desired route of
administration (e.g., oral, parenteral). Thus for liquid oral preparations such as
suspensions, elixirs and solutions, suitable carriers and additives include water,
glycols, oils, alcohols, flavoring agents, preservatives, stabilizers, coloring
agents and the like; for solid oral preparations, such as powders, capsules and

20 tablets, suitable carriers and additives include starches, sugars, diluents,
granulating agents, lubricants, binders, disintegrating agents and the like. Solid
oral preparations may also be coated with substances such as sugars or be
enteric-coated so as to modulate major site of absorption. For parenteral
administration, the carrier will usually consist of sterile water and other

25 ingredients may be added to increase solubility or preservation. Injectable
suspensions or solutions may also be prepared utilizing agueous carriers along
with appropriate additives.

To prepare the pharmaceutical compositions of this invention, one or

more compounds of the present invention as the active ingredient is intimately

30 admixed with a pharmaceutical carrier according to conventional
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in an anount 1n the range of from about 1 to about 2

15 otpPrisgAterde siter; thiryad Qipestipgradiepts. foraxarmpiiufr AUPQses
I ad|it é%falélﬁggblﬁﬁmf%or]for Freb&naiinal o MBLBEd. Injectable

equi val ent; presence of an i'norgani ¢ base such
assuep@aﬁonmcc@@so tespreprredNaHyYhigHcasereparerriate keuid carriers,

prﬁ]‘sﬁéﬁahé’ aﬁgrqg%nd%@ﬁﬁé ﬁ\a& tB@ employed. The pharmaceutical

compositions herein will contain, per dosage unit, e.g., tablet, capsule, powder,

20 injection, teaspoonful and the like, an amount of the active ingredient
necessary to deliver an effective dose as described above. The
pharmaceutical compositions herein will contain, per unit dosage unit, e.g.,
tablet, capsule, powder, injection, suppository, teaspoonful and the like, of from
about 1-1000 mg and may be given at a dosage of from about 0.01-300

25 mg/kg/day, or any range therein, preferably from about 0.5-100 mg/kg/day, or
any range therein, more preferably from about 1.0-25.0 mg/kg/day, or any
range therein. The dosages, however, may be varied depending upon the
requirement of the patients, the severity of the condition being treated and the
compound being employed. The use of either daily administration or post-

30 periodic dosing may be employed.

Preferably these compositions are in unit dosage forms from such as

tablets, pills, capsules, powders, granules, sterile parenteral solutions or

suspensions, metered aerosol or liquid sprays, drops, ampoules, autoinjector
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greater than about roomtenperature, preferably at a
tenperature in the range of form about room
tenperature to about 1000C, nore preferably, at a
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erably NaOCH3; wherein the base is preferably
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act@pggm)&yégd \éﬁa unl? lcj(():sagaesfo{rrﬁs o? tﬂg typeedes?:ﬂged above containing
from 0.1 to about 500 mg of the active ingredient of the present invention. The
tablets or pills of the novel composition can be coated or otherwise
compounded to provide a dosage form affording the advantage of prolonged
action. For example, the tablet or pill can comprise an inner dosage and an
outer dosage component, the latter being in the form of an envelope over the
former. The two components can be separated by an enteric layer which
serves to resist disintegration in the stomach and permits the inner component
to pass intact into the duodenum or to be delayed in release. A variety of
material can be used for such enteric layers or coatings, such materials
including a number of polymeric acids with such materials as shellac, cetyl
alcohol and cellulose acetate.

The liquid forms in which the novel compositions of the present invention
may be incorporated for administration orally or by injection include, aqueous
solutions, suitably flavoured syrups, aqueous or oil suspensions, and flavoured
emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or

peanut oil, as well as elixirs and similar pharmaceutical vehicles. Suitable
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further reacted to yield the correspondi ng conpound of
formula (1-S) according to known nethods (for exanple,
as disclosed in MConsey, D., et al. in US Patent
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include sterile solutions, emulsions and suspenswns

Advantageously, compounds of the present invention may be administered
in a single daily dose, or the total daily dosage may be administered in divided
doses of two, three or four times daily. Furthermore, compounds for the present
invention can be administered in intranasal form via topical use of suitable
intranasal vehicles, or via transdermal skin patches well known to those of
ordinary skill in that art. To be administered in the form of a transdermal delivery
system, the dosage administration will, of course, be continuous rather than
intermittent throughout the dosage regimen.

For instance, for oral administration in the form of a tablet or capsule, the
active drug component can be combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,
when desired or necessary, suitable binders; lubricants, disintegrating agents and
coloring agents can also be incorporated into the mixture. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or beta-
lactose, corn sweeteners, natural and synthetic gums such as acacia, tragacanth

or sodium oleate, sodium stearate, magnesium stearate, sodium benzoate,
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correspondi ng conpound of formula (XXI-S). The
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about 25%relative intensity. In an enbodi nent, the
cr yst alNMetheds effairaglatngepharmaceutical compositions have been

described in numerous publications such as Pharmaceutical Dosage Forms:

Tablets, Second Edition, Revised and Expanded, Volumes 1-3, edited by

Lieberman et al; Pharmaceutical Dosage Forms: Parenteral Medications,

Volumes 1-2, edited by Avis et al; and Pharmaceutical Dosage Forms:

Disperse Systems, Volumes 1-2, edited by Lieberman et al; published by

Marcel Dekker, Inc.

Compounds of this invention may be administered in any of the foregoing
compositions and according to dosage regimens established in the art whenever
treatment of epilepsy or related disorders is required.

The daily dosage of the products may be varied over a wide range from
0.01 to 10,000 mg per adult human per day, or any range therein. For oral
administration, the compositions are preferably provided in the form of tablets
containing, 0.01, 0.05, 0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200,
250, 500 and 1000 milligrams of the active ingredient for the symptomatic

adjustment of the dosage to the patient to be treated. An effective amount of the
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compound of formula (I-S) may be characterized by its

correspondi ng PXRD peaks, wherein the peaks are
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and / or those suffering from a given disorder, may be completed according to
methods well known in the clinical and medical arts.
20
The following Examples are set forth to aid in the understanding of the
invention, and are not intended and should not be construed to limit in any way
the invention set forth in the claims which follow thereafter.
In the Examples which follow, some synthesis products are listed as
25 having been isolated as a residue. It will be understood by one of ordinary skill
in the art that the term “residue” does not limit the physical state in which the
product was isolated and may include, for example, a solid, an oil, a foam, a

gum, a syrup, and the like.
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w@eoapgtiAith:i ne form (I -SB);

10

15

20

corresponding to the follow ng sanples: (a) the

t opnost scan corresponds to a representative sanpl e of
(b) the m ddl e and bRCT/UH2008/058247
scans correspond to two separately prepared sanpl es of
crystalline form (ISA). The present invention further
conpri ses pharmaceutical conpositions containing one
or nore of the conpounds igd according to any of
t he processes described herern wth a oharnaceutlcally
accept abl e carri ér2enZNIOXya-ENtOrepenge
containing one or nore of the conpo,ads of the
i nvention described herein as the e i ngredient
can be prepared by intimately m xi e conmpound or
conmpounds wi th a pharnmaceuti cal a €r according to
conventi onal pharmaceutical conpoundi ng techni ques.
The carrier nmay take a w dg Qety of forns depending
upon the desired route g nistration (e.g., oral,
parenteral ). Thus for oral preparations such as
suspensi ons, eliXirscg ons, suitable carriers
and additives include water, cols, oils, alcohols,
flavoring agents, preservatlve J stablllzers col oring

agent s ppd thke-AddkBd fh (eagip;ped Wtﬂ'mé%%ﬁ%ﬁétlr%‘ﬂsmtrég&h
as powders, capsul es and ets, suitable carriers

anfllehddta thégn@mp!ﬁi avastcherdpswits frghlososalipylaldehysle (7, 23 g,
gr @Ay Adnnge fomnidd ¥ 4 {jagtéﬁ'r inﬁiéﬁgg%ﬁflamoﬁaéﬁ)onate (20.3 g,

d|3|ntegrat|n agents and”th : .
pr@pér atdlloasd nely-dinelbylfsmeoude (654 mi). siltssieanisesmixtish was

ashesaq%(f{o 1% 148‘?1§ ﬂt(g rﬁlgﬁ r en? réé) 3R nﬁ Qtupé)?/ Bﬁreﬁ%

site sor i on. era adnlnls |on
cawatee(708irhL) anmabh yextraxﬂsd siith @fthys bthier (2x 300 errl_)arrde

or ST LT BN GR werh st e Sip e PRIy o8] B and
MegorzkAPatee teyieritd eddy tordduct. "Dhérciuee o rs ivas kissalved th 1:1

with a riate additives
heptar%)dlcﬁloromethane and Ioaded onto a Biotage 75S (200 g silica gel) and

eluted with heptane (1L), then 1:9 (3L), and 3:7 (2 L) ethyl acetate-heptane to
yield the title compound as a solid

"H NMR (CDCl3) & ppm: 10.48 (s, 1H), 7.81 (d, J= 3.1 Hz, 1H), 7.42 (m,
6H), 7.01 (d, J = 8.9 Hz, 1H), 5.19 (s, 2H).

Example 2
Formic acid, 2-benzyloxy-5-chloro-phenyl ester
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To prepare the pharnmaceutical conpositions of this
i nvention, one or nore conpounds of the present

WO pasenedien as the active ingredient is intinmatBCHUS2008/058247
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adm xed with a pharmaceutical carrier according to
conventi onal phar maceuti cal conpoundi ng techni ques,
which carrier nmay take a wide variety of forns

dependijpg 1of oh@shet:pﬂéakqfeqalbsa@mh |nﬁh’gn@ﬁ§ ktirest, 58 nitrogen
adm ni stration oral or arenteral suc

i niplehasehasged Meaﬁé@a{r#? ﬁ@'0f<h EZEHEOYHe (S %SQaHaﬂ mol)
doéﬂgﬁclﬁlefdﬂﬂetﬁé}i’e (‘3f60tn|ﬂ_e) Ul%”tﬁls 9%'ﬂﬁ|bﬂ%‘5d0‘é@|m-@iﬁﬁa(%%,
be Thus, for Tiqu oral preparations, such
as3’f 619 @%éﬁ‘;ﬂﬂ@ Eh@r@@ﬁwbmgturélwaa stisred g ream L&m@ﬁf@ture for
SUH ﬁ%\ﬁerﬁlg‘ﬁtg %@gﬁlda{\ﬁrﬁéjglw LV§Re Wb ‘é@ﬁd \%E ®&moved by

, cohol s

gl ycol's , voring agents
pridsationathendbe fitateowhnyashehwih 40% (wHe) S@dw,n bisyfites R00anL)
or L | 0! rs..

o1 PSRN0 SUE D ol s IR o801 Prcon

c aremagmes. aTh]Is wdtdwas vuegativecdndcthe stganithessesvagawashed with

di I l atin i_nders

o LG s R BB o B RST Fmileliofioud B Sphgemrates
eaioeyielth cadie produot,ads @solidt alfleatrad@pbduaipsas esed iapubsEnient
the nost, a equs .oral dosage unit form in which
Ca§3p§mth%uqéwﬂ}qrr%ggﬂqqtggi carriers are obviously

enpl oyégd.NUR (d;@mw)%%pnﬁ Hpets 1Plt)y7 Qﬁ(rﬁuga)r 7¢I BHI! 6.95
enteric coate standard techni ques. For

padedtetalHg; “t"héyQ,%(Sr 2E)- will usually conprise sterile
wat er, through other ingredients, for exanple, for

pur poses such as aiding solubility or for
preservation, may be incl [Exampled ect abl e suspensi ons

may al so be preparez;:IBe}1 1R S 2 oRERGOPriate [iquid
carriers, suspendi mﬂg%m may be

enpl oyed. The pharnmaceuti cal conpoons herein will
F o

contain, per dosage unit, e.g., t4g capsul e,
powder, injection, teaspoonful and 2| 1 ke, an anount
of the active ingredient necessgry T deliver an

effecti ve dose as descri bed abe. The

Cl OH

A one-neck flask (equipped with magnetic stirring, and a nitrogen inlet),
was charged with crude formic acid, 2-benzyloxy-5-chloro-phenyl ester (9, 28 g,
0.107 mol), sodium methoxide (25% (w/w) in methanol, 26.5 mL, 0.123 mol),
and methanol (175 mL). The reaction mixture was stirred for 18 h (overnight).
The reaction mixture was concentrated to a red oil that was partitioned between
saturated ammonium chloride (200 mL) and ethyl ether (200 mL). The
aqueous was extracted with ethyl ether (100 mL) and the combined organics
were washed with brine (100 mL), dried (MgSO,), and concentrated to yield the
titte compound as a oil. The product was used in subsequent steps without
further purification.
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pharmaceuti cal conpositions herein wll contain, per
unit dosage unit, e.g., tablet, capsule, powder,

WO pjoeardien, suppository, teaspoonful and the |PREUS2D8/058247
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fromabout 1-1 000 ng and may be given at a dosage of
from about 0.01-300 ng/kg/day, or any range therein,
preferably from about 0.5-100 ng/kg/day, or any range

t her ei Ny NMReCEIE) Gh Y7 41 oM &PPBLask 03 25 8Hz, 1H), 6.82 (m,
my/ kg/ day, or any range therein.” The dosages, however,

na@Hbé7Ud§|8d)§éﬁk®d2Hb upon the requirenent of the
patients, the severity of the condition being treated
and the conpound bei ng enpl oyed. The use of either

dai l'y administration or pdxampleddi c dosing nay be
enpl oyed. :
dosage for
powders, granules, sterile parent
suspensi ons, netered aerosol or
anpoul es, autoi nj ectordevices or gsitories; for
oral parenteral, intranasal, | or recta

adm ni stration, or for adm nistlrati on by inhal ation or
insufflation. Alternative e conposition may be
presented in a formsuit for once-weekly or
oncenont hly adm ni st ratiQ = il e, an insol uble
salt of the active celipound, s&h a e decanoat e
salt, may be adapted to provide a depgt preparation

for i nt ramuscul ar injection. For preparing soljd
conposi Ip A0 rab:thregsnqckpe dask (eaHipPpe |“ﬁt8|3pr£ﬁ9'a?§tq syig bar,

' ntﬁéﬁ“ﬁ’(b&ﬁhblé andtRrogMntiRled WHRHERGRID - bERYY I&)@/[EF ERBro-phenol

(g conventional tableting ingredients such as corn
st dPchl.310ad8 dgrmobudt)ycidyd s1-pifropnenyisalifenate dhpige 43.8

a @%ol)ﬁﬁﬂcﬁ‘ REN. ldmwéthglﬁrl%ﬁudéjfz‘b@' M RRS AR rﬁlxﬁfre %1@5

her pharmace uents, e.g. water, form
a lsaslteditqFECdontibtas) than coolpd 0 tdoomtepoeraiurs argpl aoured into

BT R Rl TRl O rTRAY ekl W BUSEERpr (2 x 200

t hat g oThe Wrabinee beyanioyghdses were washed with 1M sodium hydroxide
(aq), brine (3 x 100 mL), dried (MgSQ4), and concentrated in vacuo to yield

d| sprays, drops,

crude product as an oil. The oil was dissolved in 1:1 heptane-dichloromethane
and loaded onto an Isco cartridge (120 g silica gel) and eluted to yield the title
compound as an oil.

"H NMR (CDCl3) 8 ppm: 7.38 (m, 5H), 6.94 (d, J = 2.5Hz, 1H), 6.85 (m,
2H), 5.11 (s, 2H), 4.28 (dd, J = 11.4, 3.3 Hz, 1H), 4.01 (dd, J = 11.3, 5.5 Hz,
1H), 3.38 (m, 1H), 2.89 (dd, J = 5.1, 4.9 Hz, 1H), 2.77 (dd, J = 5.0, 2.6 Hz, 1H).

Example 5
(R)-4-Chloro-2-oxiranylmethoxy-phenol




these preformul ati on conposi ti ons as honbgeneous, it
is nmeant that the active ingredient is dispersed

wer@al191vhr oughout the conposition so that thePCT/US2008/058247
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30

conposition may be readily subdivided into equally
effective dosage forns such as tablets, pills and
capsules. This solid preformulation conposition is

t hen sybphyiré&siohMotieWiad cméé’cgﬁntfﬁ @"/J‘Eal%ﬁldrﬁ‘ﬁn bm@n (drty

descri bed above containing fromO t o about

t he0gt (RI=-CriRpnediosyre- C@ior@‘rﬁ’@eﬁ?&ﬁ@i'ﬂm %'@ﬁ‘ﬁ(&)h 11T?1§ 40.2
t af?ih%‘icf afd eme'y' A&tk (%Uamrll?vﬂwe FAEROS ikt \ﬁé’é‘a@?ated ona

coated or otherw se conmpoun ded to pFOVI de a osage

f oPai¥ ahaksr @i Fapm Frenratelig voder 67 meopidhgeweacaasdar 264y The
do?ggg& fjr%njfo@gh &flgfatiehlahd‘?ﬁé“eﬁgr%lfétﬁctﬁ eré’rfﬂovém%rvacuo to

an oute osage conponent, atter being
i nyieldéhé titercahpeundeas/ai oipthabsdidificdelpoorstandindr hEhe product
CORON& ﬁ s%BEe ?8@@%%&8 J%Mrtﬁ‘é} %[P.‘r@édo% I ayer which
serves resis e ra hé st onach and
per m t§|—|tm1MR|(mﬁI£rI3)c5qcmmr&&I (mperﬂu)aﬁﬂgl (bt atH), 41R5qdihe=11.4,

e B REda P2 i BNEERT i WERaBgY 2 a0 bz

CORY), 2GS, (dguUg b snater HQ| $H).ncl udi ng a nunber of
polyneric acids with such materials as shell ac, cetyl
al cohol and cel lul ose acetate. The liquid forns in

whi ch the novel conpositi @andletehe present invention
may be incorporated for a m ni s ration orally or b
i njectioh 8C hlgro-23,dikydeo-§ e[l Aldioxin dpmethano

fl avoured syrups, aqueous or ool S ensi ons, and

fl avoured enul sions Wlt 1 e s h as
cottonseed oil, sesane coconjut oil or peanut oil,
as well as elixirs 1 BA & armaceuti cal

vehi cl es. Suitabl edispersi ng or suspendi ng agents for
aqueoudA ems—pecisﬁlaﬁks(eqmippémméh sagnhtt storisgdandase nitrapgen inlet),

OB, B SO AR B BRI £5210 o,
podocitim yetigxiden (2586 (vewd in @etrainbn 10.5 mL, 48.4 mmol), and methanol

(90 mL). The reaction was stirred for 18 h (overnight). The reaction mixture

was concentrated to a red oil that was partitioned between water (250 mL) and
ethyl ether (200 mL). The aqueous layer was extracted with ethyl ether (2 x
100 mL), and the combined organics were washed with 1M agueous sodium
hydroxide (150 mL), brine (2 x 100 mL), dried (MgSO4), and concentrated to
yield crude product. The crude product was dissolved in dichloromethane and
loaded onto a Biotage 40M (90 g silica gel) and eluted with dichloromethane
(250 mL) and 1:19 ethyl acetate-dichloromethane (1 L) to yield the title
compound as a white solid (19415-132A).

Melting Point: 73 — 75°C.

Optical rotation: [a]p = —58.0° (¢ 1.99, MeOH, 23°C)

"H NMR (CDCl3) 8 ppm: 6.82 (m, 3H), 4.30 (dd, J = 11.1, 2.2 Hz, 1H),
4.24 (m, 1H), 4.10 (dd, J =11.2, 7.4 Hz, 1H), 3.87 (m, 2H), 1.95 (t, J = 6.6 Hz,
1H).

53



The nethod of treating epilepsy or a related disorder
described in the present invention may al so be carried

W@i09agi1py a pharmaceuti cal conposition conpr i BCTYS208/058247
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of the conpounds as defined herein and a
pharmaceutically acceptable carrier. The

phar maceuti cal conposition nmay contain between about
0.1 ng and 1000 ny, preferably about 50 to 500 ny, of
t he conpound, or any range_ therein, and may be
constituted into any formEX8mMRIBI7e for the node of

adni ni st 1 afmonsehRibSfoxtatyinelitolyisheitf-BrERBAR! ¥
and inert ‘pharmaceutical excl pi ents, 1 ncludl ng, but
not limted to, binders, suspeffling agents,

| ubricants, flavorants, sweetengers, preservatives,
dyes, and coatings. Conpdgsiwedns>suitable for oral
adm ni stration include { forms, such as pills,
tabl ets, caplets, ca@s Q cagh- Pudi ng i medi at e
rel ease, timed rel ease and sustai ned\r@l ease

formul ati ons), granules, and powders,Oand liquid

‘ | ! : | sians.
hod sl STei et pdae YRR v A p e B ST
adh;n‘anhmduptei, dpflomstoppler, an@eidrgaorsiolaﬂ)thshargesmhsiﬁmz-

' LA .
o DeorPrRetierone ki h2 L 0 el PR W Bl namie
d34'1!4}0_ IQ)?SE:) thts_rsdldlbn_tv(édsaédciéaidoyas:cém@rbﬁﬁa‘teb{ms g,f4.43 mol)
aam re In dlvl de 0oses , re our .
NG A e LY PR A R
| Nydiire Qs PtoaTIbSEEh @Sl ermght) tHedRDRId thebsmVi a
topi cal use of suitable intranasal vehicles, or via

t rigmpgeatuigl ansksit wia reerorliens. karbviprien wag peured into water (9
or(d r il 1\ -Sit i e
R D! e B g RN Pl S kD 4 e
admionrganiaphaseswere, eash washed avithibsing ¢ xidnlwodsed Adds®4), and
oh : 1 .
| okt bl b YR brodn AP TEAS Blod FikubE8iuent
t asibps wihowt dyrther @urifi¢etion.
"H NMR (CDCls)  ppm: 7.71 (d, J = 8.5 Hz, 1H), 7.02 (dd, J = 8.8, 1.7
Hz, 1H), 6.95 (d, J = 1.8 Hz, 1H), 4.39 (dd, J = 11.0, 2.8 Hz, 1H), 3.98 (dd, J =
10.8, 6.1 Hz, 1H), 3.41 (m, 1H), 2.96 (t, J = 4.4 Hz, 1H), 2.78 (dd, J = 5.1, 2.7
Hz, 1H), 2.64 (s, 3H).

A small portion of the product prepared as described above was

chromatographed (Isco silica — 40 g) to yield a white powder:
MP: 79-80°C.
Optical Rotation: [a]p = —19.4° (c 2.02, MeOH, 23°C).
High-Resolution MS: (as C11H1203Cl, M+H) : Calculated: 227.48;
Measured: 227.05

Example 8
(R)-Acetic acid, 4-chloro-2-oxiranylmethoxy-phenyl ester
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active drug conponent can be conbined with an oral,
non-toxi ¢ pharmaceutically acceptable inert carrier

wGeewb/12892t hanol , gl ycerol, water and the | i kePCT/US2008/058247

10

20

25

Mor eover, when desired or necessary, suitable binders;
| ubricants, disintegrating agents and col ori ng agents
can al so be incorporated into the m xture. Suitable

bi nders i nclude, w thout |inptatieon, starch, gelatin,
natural sugars such as glucoseyor betal actose, corn
sweet eners, natural and syntkmﬂ‘c guns such as acaci a,
tragacant h or sodi um ol eaf By, 80Ui um st ear at e,
magnesi um st earate, sodi ¢nzoat e, sodi um acet at e,

sodi um chl ori de and the Di frRigrat ors i ncl ude,

wi thout limtation, Starch rret%f/‘lx?ul ose, agar,

bent onite, xanthan gum and the |ike he liquid forns

in SU|tabI avored s ndi.ng or.  di spersi ents
Such adn B2 SlRReried ARG ek e vighme o 3¢l Sy RHp o

t r eSS dhd A6GdehsePitiH 2t MIe@Sﬁ/a@éHar‘gBQ (R) KQ4 cﬁ@fro 2-
parenteral adm nistration, sterile _suspensions

S oPEYE - RISEY-ethanoBb( HhiBd 55 &R0k 3R Sihfemethane

5 g€y E‘} |56 GRSt @dﬂe%l rRIGHSA V(/J#HW ean@ctereod Q)’@Qh mol
when intravenous adm nistration is desired. To pr epare

: idantacein eealonBEe MasdIPasd atalbragusfir 22 verar ey
(ﬁ:] é’%]gnlggﬁf)%dw*tﬁsﬁdérw%n? h@eardh ¥§?écf‘§ﬁcﬁﬁjdn%mn -EPBA
i ntimate

maceuti cal carrier
acdepdi ng- %m@bam@mmtmad r@‘harfwa&butﬂheaea@@mmwm wgs then
r .
" SHRRIE Sooh LAl 5 el ke SRES B SENELERS U s
adwas resnoveedi byrfiltfadiog. anorthe fikbrratepwae aplérirgb YourPuirticetsl é=ach

PR IBE SLLERRb VRSB ARLE (AL LRI 4Rh bolf ol Bore

ese
phlnsimﬂdmméarcahdcydeapamt@béelf @ay bkidast reeaireel. flous st was

he ndbo of Pharnaceutical Excipient . publ i shed
by VARG TSRS RRBGLL S RPORSRBRASH 1RO EhaRe (2
Phﬁﬂmtﬁahd thel cobtigmeat o(rgefnc@heaés @djdjrtp&irﬂ’bnsb/%@dSshﬁd with
f % qura?etd so% Lan icar Co%%% 580()”?98& d%}lgs ay%nd%oﬂcentrated

to yield crude product, which was used in subsequent steps without further

purification.

"H NMR (CDCl3) & ppm: 6.96 (m, 3H), 4.25 (dd, J = 10.9, 2.4 Hz, 1H),
3.94 (dd, J = 11.5, 5.6 Hz, 1H), 3.30 (m, 1H), 2.88 (t, J = 4.8 Hz, 1H), 2.71 (dd,
J=4.8,2.6 Hz, 1H), 2.31 (s, 3H).

A small portion of the crude product prepared as described above was
chromatographed (Isco silica — 12 g) to yield a clear oil:

Optical Rotation: [a]p = —8.29° (¢ 2.05, MeOH, 23°C).

High-Resolution MS: (as C11H1103Cl, M*): Calculated: 242.03;
Measured: 242.03

Example 9
(S)-(6-Chloro-2,3-dihydro-benzo[1.4]dioxin-2-yl)-methanol
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descri bed in numerous publications such as

Phar maceuti cal Dosage Forns: Tablets, Second Edition,
woewpazdInand Expanded , Vol unes 1-3, edited byPCT/US2008/058247

Li eberman et al; Pharmaceutical Dosage Forns:

Parenteral Medications , Volumes 1-2, edited by Avis

et al; and Pharmaceutical Dosage Forns: D sperse

Systens , Vol unes 1-2, led py Ljgberman et al;

publ i shed by Marcel Dekg ncsConmp@ihds of this

i nvention may be adm nif d in fany of the foregoing

conpositions and ac ] age regi nens

established in the art V\/nenever treatment of epilepsy

or rel & tdroeskaddss s flask (eqayivpee ithThecha@aicel/stifdac geo of

th [ i : e .01

t B B0 e FES SR iR BRlec 8L B0 LA, 2

t hetirnpmdiurxyeptenyleatem(i! 51 1.819 &ojmpuire, essupesi 874an .6l mol),

5 b SR afaBigy A ol 1 RghhBl 8 b Bt Mefiino

25600 L1, reBOMn 60.re 308, 1250 0/SI0n enariglapand then treated
t he. [ i i ent t i
cytit SEER e B REh B Rt T Rl d B pacrarena s

be%awseamdeaMnleﬁ&%mé wae cgﬁmmﬁatfu‘ totdﬁ@di;dﬂlfghziatSWasbdlluted with

or di na suppl.ied a osage | ev r om.about

0. \(ﬁt Fr{f/ Iy@eaﬂjgbg L5 bISd’nﬂtﬁyI%dN%?fS @tgo |orbse@nd each

10 dadque@bs @ﬁysé aBgextrine@ivith nfateyi eé@bbwl ethbne(zfx'ﬂl’ﬂgq_)la&d ethyl
from about 5 to about 100.0 n% body ght per
da‘?hero(" LdnJhPé’rﬁ@@"f H@%ﬁsﬁ"’er B?' é’f‘tﬁﬂé’f{? WU&O&@&OQWW

1. &s&@tea@@@?n@%a@urﬁw&%dﬂfm B%@bbo\ﬁ(@té}(*sbo PN, Bide (2@{ 5@ML),

range her ei n. The conpounds nay dm ni'stered on a

SRIaHO ans corepriEsoin V'QWr“@%Proﬁ*ﬁPt déseasude prodyet
sg\n‘ﬁ] &'h%ﬁgwueh?S@SgW% l‘*@ﬁﬁér‘ﬂdﬁﬁﬁatmﬁ t hose

In the art andvvl vary wth the particul ar
15 con‘pountﬂ N8I COCe onmpute: 89 adnd M), 6t @,iZbh), 4. 884dd, J =11.3,
st p rati,on 0
ad%’?rﬁ;%t P;ﬁ.%%f(em,aﬂ%)?aﬂ% 08"y =48%, 7996,°fH), 3.91 (dd, J = 12.0,
4.2 Hz, 1H), 3.83 (dd, J = 12.1, 5.4 Hz, 1H).
A small portion of the crude product prepared as decsribed above was

chromatographed (Isco silica — 12 g) to yield a white solid:
20 Melting Point: 79-81°C.
Optical rotation: [a]p = —58.2° (¢ 2.05, MeOH, 23°C);
Chiral HPLC: Chiralpak AS-H, Hexane/IPA (97:3), R; = 16.095 min,

>09%ee.
High-Resolution MS: (as CoHgO3Cl, M*): Calculated: 200.02 : Measured:

25 200.02

Example 10
(R)-Toluene-4-sulfonic acid, 6-chloro-2,3-dihydro-benzo[1.4]dioxin-2-yl-

methyl ester
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t he advancenent of the disease condition. In addition,
factors associated with the particul ar patient being

W@ e@atzd92 i ncl udi ng patient age, weight, diet BETUSI0N$058247
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of administration, will result in the need to adjust
dosages. One skilled in the art will recognize that,
both in vivo and in vitro trials using suitable, known

and generally accepted cell and / or apikgal _#odels are
predictive of the ability of a test cfnpolpd to treat
or prevent a given disorder. One @gl ed iLh the art

. . Nt .

will further recognige t @t n &l trails
including first-i (R

[ [ [ [ @ Se r@ng 9 and efficacy
trials, in health ents|and / or~those suffering
froma given dipefte qy-be conpl eted according to
nmet hods well known in the clinical and nedical arts.
The f ol Tooavl g, xanpthes! fiask (smiipfestwith mecladnical stitrére nitrogen
h ntended
SRR REc T AR Q678 2on-dRlabr

| nlm}m)ﬂom]dmin 2-ghinfrethandl K2 300ay, mﬁ(mholc) hnfidlg bwf
there ch f

f ] he
; e nt ; % .
AR S Rah PO Ul s idnd s B8 B it
aimathy&sér{jﬁamel (136?/::1{5 3:33? mok)tslrl,&ltl @o@itrgyar?mgpygfdn% ?560@@ y
I N e ar \
> fbs it g Bheyprasubat chithile (At 29 pilos Mageaction
| Sm|xajr§dva%l’§ﬂ|rr6§)undéﬁﬂuttd@en ét%omaﬁmbﬁatur@ 6010 daysa(lﬁeactlon

oil, a foam a gum a and the |ike. Exanp

2- FAPARDIIIeterAisr 6%’@&%9@‘@1’%@'% @'XLUF? H‘faéé‘"tﬁ%%’kt%emove
f | @dine (I cBRfide Wht RpliBAbaNL R tioks] fEfa%h ,pomotnr\%eﬁ.rred with
inlet, and a thernocouple) was char

5- 0% GAYERUS recgiﬁ&ﬁﬂa@w@ébqnﬁte (3L )for B 1M7E¢ﬁ51 nortigreyag then
bfé%!ﬂa‘é?ed(\%ﬁw ﬂpr‘apylgacéﬂa?e FJJ()I 5 |B°Jn<’a|3tﬁé WHg 3%@%3&@9\/\% 2

g, O. f or mam
Th hygmhiqglﬁ aﬁMmeLMgturated sodlum bicarbonate (2 x 1 L), brlne

(500 mL), and dried (MgSQ4). The resulting mixture was concentrated to yield

crude product. The crude product was dissolved in dichloromethane/heptane
(1:3) and loaded onto a Biotage 150L (5 kg silca gel) and eluted (30 psi) with

heptane (8 L), 1:9 ethyl acetate-heptane (24 L), 15:85 ethyl acetate-heptane

(48 L), and 1:2 ethyl acetate-heptane (18 L) to yield the title compound as an
off-white solid.

"H NMR (DMSO-d6) 8 ppm: 7.79 (d, J = 7.9 Hz, 2H), 7.47 (d, J = 8.0 Hz,
2H), 6.94 (d, J = 2.5 Hz, 1H), 6.87 (dd, J = 8.8, 2.5 Hz, 1H), 6.8 (d, J = 8.8 Hz,
1H), 4.46 (m, 1H), 4.35 (dd, J = 11.7, 3.1 Hz, 1H), 4.29 (dd, J = 11.7, 2.5 Hz,
1H), 4.20 (dd, J = 11.3, 6.4 Hz, 1H), 3.99 (dd, J = 11.5, 6.2 Hz, 1H), 2.42 (s,
1H).

Optical rotation: [a]p = —34.73° (c 2.02, MeOH, 23°C).

Example 11
(S)-2-(6-Chloro-2,3-dihydro-benzo[1.4]dioxin-2-yimethyl)-isoindole-1,3-

dione
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heated to 600C for 18 h (overnight). The reaction
m xture was poured into water (700 nL) and then

weziovazmer with ethyl ether (3 x 300 ml _). ThePCDIbiongass247
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organi cs were washed with brine (2 x 200 nL), dried
(MS™) , and concentrated to yield a crude product.
The crude product was dissolved in 1. 1
hept ane- di chl or onet hane and | oaded onpo a Bi ot age 75S
(200 g silica gel) and el u ed with h.otane (1L,
then 1:9 (3L), and 3: S
yield the title co as(é sol i g 1
ppm 10.48 (s, 1H) '
6H), 7.01 (d, J&78.9
Form c acid, 2- benzyloxy 5- chi or o- phenyT esterln a 1 L
one- nedk1 2-ILafsukr resfjed fpsd(enuipbedwnithebeahasical sterer, @and
ni trogen |nIet :

D SRS Ry sscS? siERET et rpd ave sloppers) wgs cpergeq yit
m)dR) talodnetd culfomio meidh 8+vdlof SEB-tihydro- b‘é@zthcﬁdusmhm-ylmethyl

d 75% Th
o G 128 el Bt miphi e Bad o ea of. pag -
17dlh19(ri%)¥f6frﬁ‘érﬁﬂb)(5‘l_ h& tshcBomhiittBreSihag ﬁé’atea_ Hﬂ wdvictBr 2 h

Y
solid was renoved Z filtration, then the filtrate was

walbae goolet ko !LQWG Q@ratgmjpmﬁ%. %@Wpfrégmboﬁqmeﬁcmmlxture
eaghs Ehhﬁé@m‘ﬁ@ﬁa%?%é E}jaﬁ’%stﬂé}ff%hz'sqw fise RRPRIKg w.@%%na fvas

any oxi dant renai ned test was negatl ve and
or ¢rlpttedhlyameuvadiltigioh @ddwiried is atvacwtre dvedi 2ATC to yleld the

bi car ried (MgSO™M) , and
coﬁ%e% a(}U%g(aI% ?’IFPYVH%%%IHQ product, as a solid. The
](c:r udche ﬁquuMR]E(Dmowsgea pbm: S'Lﬂms@quenm 98ens wtmaz;tm) 6.87
urt rification
S PR Harg H B el M b b 4Bt 2 €T A By
1H) 36 %49 < $1.4287.Hz, 1H), 4.13 (dd, J = 11.9, 2.5 Hz, 1H), 3.88 (m, 2H).
Melting Point: 126-127°C.

Example 12
(S)-(6-Chloro-2.3-dihydro-benzo[1.4]dioxin-2-yl)-methylamine

O
Cl O

A 12-L four necked flask (equipped with mechanical stirrer, water

condenser topped with a nitrogen inlet, and two stoppers) was charged with
(S)-2-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-isoindole-1,3-dione (4,
370 g, 1.12 mol), hydrazine (65.2 mL, 2.08 mol), and ethanol (4 L). The
reaction mixture was heated to reflux for 1.5 h and then cooled to room
temperature. The reaction mixture was acidified with 1 M hydrochloric acid (2
L) and filtered. The filtrate was concentrated to remove ethanol then basified
with 3 M sodium hydroxide (1 L) and extracted with ethyl ether (2 L, then 2 x 1

L). The combined organics were washed with brine (2 x 600 mL), dried
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Exanpl e 3 2- Benzyl oxv-5-chl oro- phenol C A one-neck
flask (equi pped with magnetic stirring, and a nitrogen

WO poet120192as charged with crude form c acid, PCT/US2008/058247

5

10 Wa

15

20

25

2- benzyl oxy-5-chl or o- phenyl ester (9, 28 g, 0.107
nol ), sodi um net hoxi de (25% (w w) in nethanol, 26.5
m., 0.123 nol), and nethanol (175 nlL). The reaction

M GG, VWit SdnicEh®atel @ vidRIl the G0y 8bMbBIMA as 4 Rhite &86d, vifich
m Xture was concentrated to a red oll that was

palas pseshie pubaeauedhsiens Witheeldudheranirifigationt or i de (200
m) and ayhK h
) an gwkt(méﬁfﬁé éﬁ&ﬁn{”ﬁ)gs@ § 31‘19' UPHIRT (m, 2H), 4.37

extracte t hé conbi'ne

or @ani esl Ve 120, W hé€.a7 int Hmer3i Qﬂa(o(dm(? 1ﬁ_9,,7 dHzetiH), 2.83 (dd, J
(M ) =, nt,r_ eldthetltle conpound
as i?gll 4 'af'ﬁg 20\Pflgl%ctj \?\‘F/aé?uésﬁd |n subsequent steps

Wi t houtMéIulmg F?enht mﬂ)r—VﬁCIG:aH on.1H NVR (CDClI 3) d ppm

7.41 6.82 (m 2H),
57 <'55pt@52rota;|009[oécs St les SopMea. 23:Cf

(/?)-2-(2-Benzyl oxy-5-chl or o- phenoxynet hyl ) -oxi rane In
a 500 m _, three-necked flask (equipped with a
magnetic stir bar, thernoEEQﬂ!ESS_SM nd a nitrogen inlet)

na Zﬁgﬁwﬁ%%rg%'izré’h ¥iro-behkoM

1.3 g, 43.8 mol), and L/ L/-dineth for,\[%nde (200
_). The reaction m xture was ate St’o 0C for

12hrs, then cool ed t g r ody t @yfer aNT & and poured into
water (300 ml ). The bus phase Mas @®xtracted with
ethyl ether (3 x W

were washed with M sodi um

conbi ned organi ¢ phases
A 12-L four necked flask (equipped with mechanical stirrer, water

ydr oxi de

condenser topped with a nitrogen inlet, and two stoppers) was charged with
(S)-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-2-yl)-methylamine (5, 214 g, 1.07
mol), sulfamide (412 g, 4.29 mol), and iso-propyl acetate (4 L). The reaction
mixture was then heated to reflux for a total of 15 h over 3 days and then
cooled to room temperature. The reaction mixture was chilled in an ice-bath
and the residues were collected by filtration and washed with iso-propyl
acetate. The filtrate was washed with 1 M hydrochloric acid (3 L), dried
(MgSOy4), and concentrated to yield crude product. The entire portion of crude
product was dissolved in ethyl acetate and absorbed onto silica gel (600 g) and
loaded into a Biotage sample induction module, then eluted onto a Biotage
150M (2.5 g silica gel) using heptane (2 L), 1:9 ethyl acetate-heptane (4 L), 3:7
ethyl acetate-heptane (12 L), and 1:1 ethyl acetate-heptane (16 L) to yield the
product along with mixed fractions. The mixed fractions were re-
chromatographed on a Biotage 75L (800 g silica) using heptane (1 L), 1:9 ethyl
acetate-heptane (2 L), 3:7 ethyl acetate-heptane (6 L), and 1:1 ethyl acetate-
heptane (8 L) to yield additional product. The two lots of product were

combined to yield the title compound as an off-white solid.
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(aq), brine (3 x 100 m ), dried (MJS®4) , and

concentrated in vacuo to yield crude product as an
w@Ri9d/1The2 oil was dissolved in 1: 1 PCT/US2008/058247

hept ane- di chl or onet hane and | oaded onto an | sco

cartridge (120 g silica gel) and eluted to yield the

title conpound as an oil. 1H NWR (CDCI3) d ppm 7.38

(m  SHThebit@%obfboudd 5re%)a5é’@acc1)'rain%§) B droteddid as dederibed in

(s, 2H), 4.2.'8qp(dd, J =11.4, 3.3 , 1H), 4.01 (dd, J

= thip Exanmple yigjdedipym (15548 (m 1H), 2.89 (dd, J = 5.1 ,

4.9 Hz,1 = = )

(1 2) - TR OVE0-defs opr sioetd. £201 0¥z, 1) 6 SLEARI, .67

bofos] 2Hwds36clddr ded i, t16, 3%) phR8 dudi Ui, drdc@dbdr 1(1dr.)6.8 Hz,

1. ,

S (f@?géﬂ(gz@bér'@y?'é?&msﬁéh or o- phenoxynet hyl ) - oxi rane (
1 1, 1Mélting P4idt:D9nm00°C. and et hyl acetate (250 m ).
The reaction m xture was_agitated on a Parr shaker at

r oom t EMRJERLORIONUisdRT —§7ﬁg;§%?-16f Mg 6ge)-gas for 2.5
h. The @alaHPEE: BRTapSRYEG, B¥x(Ditld !‘rElw)miA ad)PR, = 11.407

ethyl acetate renoved in vacuo to yield the titie
compocAd%gs- an oil that solidified upon standing. The

r oduct ' .eps W thout further
10 Burifi CEA%%@ﬁﬁﬁP'kﬁ&W%%ﬂéﬁﬁﬂéoﬁmp 6.87 (m 3H), 6.09

(bs, 1Halcuated: (U 3378 %BH 398,206 H:72,1%N,1B0R8$dd,513
= 11. 3, , (%, L &, (it k.
e, 1poslE | (0 1Ry e sy 1 Zaguig o Pt
(S)-(6-Chl oro-2, 3-di hvdro-benzo p
, 41di oxi n- 2-vl) - met hanol one-neck flask (equi pped
with magnetic stirring, aééi'émllﬁ—ﬁogen inlet), was
15 chwatedRéEstallizdtionw of (B)-Ok{6-hidroe Svdihwdpbdreaizo[11dioxin-2-
8.1 g, 40.4 nmol), sodilum ho>|<fjdecI 25% (Ww) in
net hanol, 10.5 nl _, 48%@%—% Su t hanol
Distilled water (5 mL) was added to (S)-N-(6-Chloro-2,3-dihydro-
benzo[1,4]dioxin-2-ylmethyl)-sulfamide (0.050g) in a test tube and the resulting

mixture was heated. The white solid was observed to dissolve in the water

20  before the water boiled. As the water cooled, material dropped out as a
suspension and formed white needle-like crystals over two hours. The crystals
were filtered off, rinsed with water, air dried, and collected to yield crystalline

form (I-SB) as herein defined.

25 Example 15
(R)-Toluene-4-sulfonic acid, (7-chloro-2.3-dihydro-benzo[1.4]dioxin-2-yl)-

methyl ester
O
i/

O§s/
/
o) ( l
cl o)
\©i (RY"IIH
o)
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(90 M ). The reaction was stirred for 18 h
(overnight). The reaction m xture was concentrated to

wW@200ed2092 that was partitioned between wat er PQB0SI90§/058247

10

15

20

25

and ethyl ether (200 nL). The aqueous | ayer was
extracted wth ethyl ether (2 x 100 nL), and the
conbi ned organics were washed with 1M aqueous sodi um

hydr oxide Z-chRrfo- Q@Ld.h%rbﬂl% bHénXodhih- )méi‘ﬁér%qi{[&]r@\{gss%s °

, and concent rated to yield crude product. The

pr(@auéﬁ fEaH ) 17 s19c0, Bk n‘anﬂh prepareshacdestieg tonitie Ingeitiedi as
L .

ey B L R

acfe?.EsSt exadididsbbyed e pyratiree (50ImL) aridocadled @ G°Be Ta theeesulting

DoTREir8 i e b Bfier B fonbi cirigR: 6,635 2 Bl Hhd the

1. r%%ctld\zhﬂiiuréf%ﬁi)redblt YR eaiperayradfoppom. Bhéredctivn Sillture was
( dtgen Sjgoleq i Qn |c\?, b@lfp_@ng 1§)H'_8I§7%§Dn‘(%%va%%d(dg]q %ED ’(rgaé"dti\%g_

6. ﬁuxlrere mﬂdd)exﬁéaﬂéalvﬂth7duethyl ether (3x 200 mL) The combined diethyl
-1-(4-Ch 0- 2- oxi ranyl nmet henyl ) - et hanone In

g other wag W@Fh%‘eﬁ%&’\‘f*ﬂ%ﬁgx (?e‘iQJPbbé@t% binex(ZrarhAfiedl

Stq g{%@ ahBeyapsaiRlig wacT@J 1097618 HAPRERY corfttHhind T HRRite solid..
was charged 4-chl oro-2- hydroxy-acet ophenone

(13, b MM (GDXB9 SbT9 (B B/ H 26 isBRYdA.bT BEHd2H). 6.76
1 t
Ceart) 4408 ThE 2L 0. 8P, 443 (BULPC RO LI ), 261 (5

m$+ﬂ);ropheny|su|fonate (1 045 kg, 4.03 nol). The
reaction m xture was heated to 400C for 20 h
(overnight) then cooled to roomtenperature and split

into two portions. Each p kammﬁm poured |nto water
d I f-

|somdole-1 ,3-dione

N
Cl o)
(SiIH
ﬁ O
o)

(R)-Toluene-4-sulfonic acid, (7-chloro-2,3-dihydro-benzo[1,4]dioxin-2-yl)-
methyl ester (10.65 g), prepared as in Example 15 above) was combined with
potassium phthalimide (8.90 g, 48 mmol) in DMF (100 mL) and the resulting
mixture was heated to reflux for 1 h, then cooled to room temperature and

poured into vigorously stirring ice water (750 mL) and stirred 30 min. The
resulting white solid was filtered and washed several times with water, then
dried under vacuum (16h) to yield the title compound as white powdery solid.

"H NMR (CDCl3) § 7.89 (m, 2H), 7.75 (m, 2H), 6.82 (m, 3H), 4.50 (m,
1H), 4.29 (dd, J = 2.3, 11.6 Hz, 1H), 4.05 (m, 2H), 3.89 (dd, J = 5.4, 14.2 Hz,
1H).
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two organi c phases were each washed with brine (2 x 4
L), dried (MgJSO™4) , and concentrated in vacuo to yield

w@emwda2q@snduct, which was used in subsequent SPEQPES2008/058247
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wi thout further purification. 1H NVR (CDCI3) d ppm
7.71 (d, J = 8.5 Hz, 1H), 7.02 (dd, J = 8.8, 1.7 Hz,
1H), 6.95 (d, J = 1.8 Hz, 1H, 4.39 (dd, J = 11.0, 2.8
Hz, 1H), 3.98 (dd, J = 10.8, 6.1 Hz, 1H), 3.41 (m
1H), 2.96 (t, J = 4.4 Hz, 1H), 2.78 (dd, J =5.1, 2.7
Hz, 1H), 2.64 (s, 3H). A Exampledition of the product

pr epar g
silica'gaggig
Opti cal Rot at i on:
Hi gh- Resol ution Ms:
227.48; Measured: 227. 0%
4- chl or o- 2- oxi r anyl nmet he esterln a 22 L
four-necked flask (equi pp&Ed w mechani cal stirrer,

two st rs, n i R 3. j :

har ge3@5’-?4?-_@11_?0?%_2%ﬁ@&@&aét_?&{zow,i]ﬁ.o%n"i‘é-?f?ﬁbthﬂi-.%%dol‘é@ﬁs-
oxdioae (8. frgt AbByrphke prdpprest dmindbhenilel 16 &leve@ we @Bnbinéd with

st el 5. S50 dubb 128 g4 ) gha gl fetBtor 2 .

oxthdalbyled T a)dne&xrmi»emturé XTolthe reastidmeraixede afasrthértladded 1N

P e g e B R e St

( 1\QﬂitegsolrdQNé’SGﬁII§Béd ar&tﬂﬂa@lﬁtﬁi sdvierdl tirRklwith ffedh BOM arddi@e solid
reaction nixture was then all owed to cool overnl ght to

yi %F‘EPFQG%T*B%‘“'@ ACAES %x?cmr%ts%m Yﬂf“ofﬁé'%? £elids Wi YWas
I epERshedbehvddr dibtrNethBland gildte bEieds N@SHS TheWidthy @ther

four portions. Each
solution was washed once with brine, dried (NaxSO4) and evaporated in vacuo

. MH) Cal cul at ed:
" )~ Aceti ¢ aci d,

to yield the title compound as a clear viscous oil.

MS 200 (MH")

"H NMR (CDCls) § 6.90 (dd, J = 1.54, 1.1 Hz, 1H), 6.79 (m, 2H), 4.26
(dd, J =11.2,2.2 Hz, 1H), 4.13 (m, 1H), 3.98 (dd, J = 11.3, 7.5 Hz, 1H), 2.98
(m, 2H), 1.25 (bd s, NHy)

Optical Rotation [a]p =-54.2 ° (c = 1.55, CHCIs)

Example 18
(S)-N-(7-Chloro-2,3-dihydro-benzo[1,4]dioxin-2-yImethyl)-sulfamide
(Compound of Formula (I-S))

NHSO,NH,

Cl O
O

(S)-(7-chloro-2,3-dihydro-benzo[1,4]dioxin-2-yl)-methylamine (4.7 g, 23.5
mmol) and sulfamide (4.51 g, 47 mmol) were refluxed in dioxane (125 mL) for 3

h, then cooled to room temperature, filtered and evaporated in vacuo to yield a

solid. The solid (crude product) was purified by flash column chromatography
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portion was washed with 10% (ww) sodium bisufite ( 1
L) and both phases were tested by starch iodi de paper

wo 00982019 any oxi dant remai ned. This test wasPCBHY1008/658247

and the aqueous phase was back extracted with
di chl oronet hane (2 x 250 nlL) and the conbi ned organic
phases (four portions) were washed with saturated

so@icnME G RboN A ?le(d?’a Whﬁ&eom»m.&rwme@@md,froandthyl

concentrated to yield crude product, which was used in
s UsiRiadRKang @@éelwﬂﬂ%tbﬂﬁ quumqﬁ@raspwhm exstadive splid-NvR
(CDCIS)mFgIW%)qH ?QG(m 3H), 4.25 (dd, J = 10.9, 2.4
Hz d, J =11.5, 5.6 Hz, 1H), 3.30 (m
1H), 2I\$82(7?(M31)_ 4.8 Hz, 1H), 2.71 (dd, J = 4.8, 2.6

5 2. MonaPoblon = A BUBLL 9L iyt (e orude

chr omat'egNARNENSO86)S 6.07 i I(@aJ 2122H;g)1 H)06 90&hd 3R),@.6A(s, 2H,
Opti cal Rotatlonwg 9 (c 2.05, MeOH

23"@)42) H%Hm@k‘él‘bm bR, ME): 143 (r(’sn%Hi 10801, MF)

Cal cul atiRgnicAdhaR3is: Measured: 242. 03 Exarrpl e

(S)-(6-Chloro-2, 3-di hvdr o- benzori, 41di oxi n-

2-yl) - met haﬁk@lqﬁl'&t%r G & H.8.98:N. 48105 Sqiid Hped wi t h

o echani Ca' a%[ule'ag’ (E"% 83 FRRAUS N %%8""8”'15 hegen

inlet), arge acéti'c acid, 4-¢hforo-2-
oxiranylnethoxy phenyl ester (15, 1. 019 kg i npure,
assunmed 874 g, 3.60 nol), 9 [ gethOX|de (25% (W w)
in nmethanol, 972 M _, 4.5 nd net hanol (6.0 L).

The reacti on m xture whsgti Frarmdxlétm 20 h (over ni ght)
dth t t ed d d id
o000 hehl R el BB S B0 Weg oo

15 1 egmiviepwasTtorinutstehascording énkradrechetroda |mtediqmd|forl‘n’iwz§tlons of
WaES %Iglandefbowrﬁgtg,hrespectively, with components as listed in Table 4 below.
Table 4: Liquid Formulations
25 mg/mL 100 mg/mL
Component Role Suspension Suspension
Compound of formula (I-S) Active 25 mg 100 mg
Hypromellose
(also known as HPMC or Suspending
hydroxypropylmethylcellulose) agent 5mg 5mg
Purified water Solvent g.s.ad. 1 mL g.s.ad. 1T mL
20 Example 20 — Prophetic Example
As a specific embodiment of an oral composition, 100 mg of the
compound prepared as in Example 18 is formulated with sufficient finely
divided lactose to provide a total amount of 580 to 590 mg to fill a size O hard
gel capsule.
25 While the foregoing specification teaches the principles of the present

invention, with examples provided for the purpose of illustration, it will be
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water to a volune of 4.0 L. This material was split

into two portions and each aqueous phase was extracted
wawaob/1eadhyl ferf-butyl ether (2 x 1.0 L) and BEHYE2008/058247

ether ( 1 L). The organic phases were washed with 10%

aqueous sodium bisulfite (500 nL), saturated sodi um

bi carbonate (500 nL), brine (2 x 500 nL), dried

( MirRfefstoad RBEthe PRectibd bethe thvieAtior &{c@nfp'aggé% A FeClsuall he

crude product was used in_subsequent steps w thout
f uvatrlﬁtéqmsp afantationsiapA/or mdrﬁwi'qr@@@l@)’nedfwﬁmﬁhe@%@e phipe
1Hpjioing clelfhs 24 thefcaQuidls. I = 11.3, 2.2 Hz, 1H),
4.23 (nmy 1H), 4.1 0 (dd, J = 10.9, 7.6 Hz, 1FD, 3.91
(dd, J = 12.0, 4.2 Hz, 1H), 3.83 (dd, J = 12.1, 5.4
5Hz, 1H). A small portion of the crude product prepared
as decshbed above was chromat ographed (Isco silica -
12 g) to yield a white solid: Melting Point: 79-81 0OC.
Optical rotation: [a]D = -58.2 (¢ 2.05, MeOH, 230
Chiral HPLC. Chiral pak AS-H, Hexane/lPA (97:3), R =
16. 095 mn, >99%e. Hi gh-Resolution Ms: (as COHOQBCI,
M+) @ Cal cul ated: 200.02 : Measured: 200.02 Exanple 10
(/?)-Tol uene-4-sul foni c acid,
6- chl or o- 2, 3-di hvdr o- benzoH , 41di oxi n- 2-yl et hvl
esterTo a 12 L, four necked flask (equi pped with
nmechani cal stirrer, nitrogen inlet, and two stoppers)
was charged (S)-(6-chloro-2, 3-di hydrobenzo[ 1
, 4] di oxi n-2-yl)-nmethanol (2, 300 g, 1.50 nol) and 4.5
L of tetrahydrofuran/dichloronethane (9:1 ) . This
solution was treated with Nmrethyl norphol i ne
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(362 M _, 3.29 nol), L/ L/-dinethylam nopyridine (36.4

g, 0.298 nol), and p-tol uenesul fonyl chloride (341 g,
wa2009/1mab) . The reaction m xture was stirred uP@BEDS2008/058247

nitrogen at roomtenperature for 10 days (reaction

appeared conplete after ~4 days). The reaction m xture

was filtered to renove am ne hydrochl oride and split

i v@ dggmportions. Each portion was stirred with 20@6

aqueous pot assj um bi carbonate (3 L) for 2.5 h. Eac

pott i orf* ERSEEHOR thewrengiadien Gf @ ﬁOVf‘pBW&ﬁb?ﬁ forpdadye ( 2 X

1.5 L) and the organics merQ3mas dwth 2 M

hydrochloric acid (2 x Eld sodi um

bi carbonate (2 x 1 L), ne (%00 nmL), and dried

(MS™) . The resulting-r e was concentrated to

yield crude product. The crude product was di ssol ved

i n di chl oronet hane/ hept ane (V)1 :3) and | oaded onto a

Bi otage 150L (5 kg silca gel) and el ut ed (30 psi) with

hept ane'@880) | 1: 9 ethyl acetate-heptane (24 L), 15:85

et hyl aceta e- heptane (48 L), and 1:2 ethyl

acetate ne (18 L) to yield the title conp d
an_of f - e solld 1H NVR ( DVBO- d6) d ppnﬁRsro—Tg (d

7~

= 7.9 Hz, 2 94 ~
525 H, 1H) Ssg?fle("&%’d bropt th%gré’“pfogs'ﬁ@qg ‘1f6 , 6 8 (d, J

= 8.8 Hz, 1H) 4R4B (m 1H), 4.35 (dd, J-117 3.1

Hz, 1H), 4.29 (ddq, J = 11.7, 2.5 Hz, 1H), 4.20 (dd, J

= 11.3, 6. ; : L5;99(c|c| J =11.5 6.2 Hz, 1H),

2.42 (R, —H) 4l ‘rotation: [a]D = -34.73 (c 2.02,

MeOH, 23C)\E é—l

( YnR- ( 6- Chl r 0- 2 \hvdr o- benzori . 41di oxi n- 2-yl met hy

|)-isoindol e -1 four neck ask

(equi prpe'é %r@tﬁg%féq{aﬁ)l teél] ag%w:]ﬁpéqm Cigan m?eger from 0to 2;

each R® is independently selected from the group consisting of halogen,

-

(XI)

lower alkyl and nitro;

10 comprising

protecting a compound of formula (X); to yield the corresponding

compound of formula (XI), wherein Pg1 is an alcohol protecting group;

@Q @E

(XI) \O

15 reacting the compound of formula (XI) with an oxidizing agent; in an

organic solvent; to yield the corresponding compound of formula (XII);
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condenser topped wth a nitrogen inlet, and two
st oppers) was charged with (f?)-tol uene-4-sulfonic

W@e00d/1289hl or o- 2, 3- di hydr o- benzo[ 1 PCT/US2008/058247

, 4] di oxi n-2-yl -met hyl ester (3, 443 g, 1.25 nol),

pot assi um pht halimde (301 g, 1.62 nol), and

N, Ndi met hyl formam de (5 L). The reaction m xture was

heated to 1000C for 2d1 then cool ed tod\gom

t enper ature over (oI?@r ni ght) ggtion

m xture was dil |nto wat er 4§ and stirred for

2.5 h. The resul 3 phite solid ol  ected by

vacuum filtration and dr| ed in a vacuu@'ﬂ)ven at 55Cto

yield the title @dhpo as an ofgmhite solid. 1H NMR

(DI\/SOd6) d ppm 7.84 (nf 4H), 6.98 (d, J = 2.9 Hz,

1H), r8§ctﬁw§dhe éomp§un”d ofdofnig (Xll)"\l)nth n 83336% orJnorggnl@

Hz, 1H) 6.1, 2.2, 1H), 4. (

11ba§e m gn @.{ganlj_;ﬁplveﬂt 1n a IT(I@HFG gf orgquc golvgntg or_w a mture of

3. @rﬁe émo%"argan\(@|sb|'\/8|§1ts%‘n'<ﬂ/§ater1?<§ylél%lztﬁ‘e c5*8sPInBink%ompound
- (6-Chl oro- 2, 3-di hvdr o- benzo

4@‘60@9@'%(&”'%) met hyl ami ne A 12 L four necked flask

(eqw pped with mecheyical stirrer, waper condenser

topped with a z 6gerPg'nl et, an mppers) was

charged with -(6- chl—e4’—e—-il», - @l hydro-benzo[ 1

, 4] di oxi n- 2- yl hett -isoi ndol e- <di (4, 370 g,

1.12 nol), hydrazin®{65.2 ni, 2.08 n@% et hanol

(4 L). The red&ll)on m xture was (kpgted to ré&lux for

1.5 h and then cooled to roomtenperature. The

react i dRAGHNGILP BORRASURLLPTdPIMa (WHEW"@ aAEE S E@rosY ¢

acindtHyfenk) meiﬁ‘é’ pf’és'engé Sfjan fﬁBF@Jn'id EJs%t 8t é("%?né‘é?%?é"@tre%é?‘#han

to refmove et hanol then basif h M sodi um
hy@iyassk refen temparatuggidn amormmplwrtt:ntoeﬂqwtheectQﬁ@rspplzdlrug

%

10t h&ﬂn@o@d%fé%gu}{?(l@?”b' ned organics were washed with

15

20

brine {( dried(MySO4) , and concentrated to

yield the title @m]z_%qnd as a white sol®PH, which
A —_—

(XIV) 0 (XV) O
de-protecting the compound of formula (XIV); to yield the corresponding

compound of formula (XV)'

@XV[ —>@ET

reacting the compound of formula (XV) with an organic or inorganic

base; in a organic solvent; to yield the corresponding compound of formula (V).

2. A process as in Claim 1, wherein Pg1 is selected from the group
consisting of benzyl, allyl, 2-(trimethylsilyl)ethoxymethyl, t-butyl-diphenylsilyl, 4-
nitro-benzyl, 4-methoxybenzyl, methoxymethyl and ethoxyethyl.
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was used in subsequent steps w thout further
purification. 1H NVR (DM5O-d6) d ppm 6.95 (d, J = 1.9

WOoH2009429192 6. 87 (m 2H), 4.37 (dd, J = 11.5, 2.BCT/U)008/058247

5

10

15

20

25

4.07 (m 1H), 3.98 (dd, J = 10.9, 7.7 Hz, 1H), 2.83
(dd, J = 12.7, 5.4, 1H), 2.77 (dd, J = 12.7, 6.1 ,

1H). Melting Point: 70-71 OC. Optical rotation: [a]D =
-81 .0 (c 2.00, MeOH, 23C). Exanple 13

(S&- L/ - (6-Chl oro-2, 3-di hvdr o- benzoH

. 43di 0 AOSes’ avintylrim duwvhersind2a As selecteddiam thecrewp

f1 &sisistiRG8f POSS Whd Biyrechani cal stirrer, water
condenser toppéd with a nitrogen inlet, and two
stoppers) was charged with

Bl oL RBES: £ BORIY S, SRS qorpyismigPen

sul fam de (412 g, 4.29 nol), and /so-propyl acetate (4

L) Th [ on: I e 1 f

2 Fot ar BERERS B lfpins' GulERic B AR Snbipep B aE e
t emrecanpownd difernmda¢Xli)os NalOGHK e was chilled in an

i ce-bath and the residues were collected by filtration
and washed with /so-propyl acetate. The filtrate was

weshed Avptoteds 44 myClaie h] whéreirathb do(@elof epdy-rethiMy8ay)
oS4 B IP 4y s LU OGP OB Pl anit g St

acetate and absorbed onto silica gel (600 g) and

| oaded i nto a Bi otage sanpl e i nduction _nodul e, then

el (it ed 7oRI0GESS & &@3@ is‘gﬁﬂ”(?@. t5e §ouiceiaf gPgey-Meflyieng is
hegdiangd frémlthe gloud @InBisting ety ERRASsy(dte lahd (R)-dlycidy!
et hyl acet at e- gep@ane (12@L)®a9?1¥j I. 1 etygyl (R)-Glycidy
aclepy@®e. heptane (16 L) to yield the product along with
m xed fractions. The m xed fractions were

rechromat ographed on a Biotage 75L (800 g sili ca%( .
us$-ng Heptogass @s in ¢lpim §; wheretiythe compound of formula (XIV) is de-

protected by reacting the compound of formula (XIV) with hydrogen or a source

of hydrogen.

9. A process as in Claim 1, wherein the organic or inorganic base reacted
with the compound of formula (V) is NaOCHs.

LY 2
@E{ s I S

11. A process for the preparation of compounds of formula (1)

10. A process as in Claim 1, wherein

wherein
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acetate-heptane (2 L), 3:7 ethyl acetate-heptane (6
L), and 1: 1 ethyl acetateheptane (8 L) to yield

wWa@elptizaapml product. The two [ots of product We@BUS2008/058247

conbined to yield the title conpound as an off-white
solid. The title conmpound prepared according to the
procedure as described in this Exanple yielded form

(1-SA). IH-Q0MR (DMSO-d6) d ppm 6.98 (d, J = 1.9 Hz,
1H), 6.49-(0 3H, 6.67 (bs, 2H), 4.36 (dd, J = 11.7,
1.6, 1M\ 4.28 (m 1H), 4.00 (dd, J = 11.5, 6.8 Hz,

1H), 3. 19—m islsslectad fromn thergraud)conkisting nﬁg Poi nt :
99-100 0OC. Optical rotation: [a]g 57.6 (c 2.14,
MeCH 23C). Chiral HPLC: Chiralp ROAD H. Hex(0. 1 %

TEA) / | PA R1= 11. 407
An ' [ COHIT TCl N2 04
3.@@’ 72, 10. oqg?s)b%s

%l ahd. 83, YN 9793,™&6 T0 53. Exanple
14 \\at _Recr stal lization o
(S) - L/ -N'8-2e16L%"- Qo@ootprﬁ‘yaf‘gwﬁéf?z'b?i'saQH[E‘FQ?)EiﬁHmZOtOZ'
yl met hvlach Wf@md@!serﬂaeﬁw kbrdteWatah tr{e‘Sgrahp Lomastingdd @diogen,
to (S)-L/-(6-Chloro-2, 3-di hydrobenzo|

S | APWRHbRIKH-NWNIFRt hyl ) - sul fami de (0. OSOg) in a test
tube and the resulting m xture was heated. The white
solid was observed to dissolve in the water before the
wat er Hdiip eelecird ftQﬁTe‘sthmr@\dp cortiging arhydiooan aad spyrsalkyl;
out as @ sSRER3 p%@ﬁém@ S f?@rﬁqll]@? du?%onsstlng of
crystals over two ours rystals were filtered
of fydregansantl laivehalggt er, air dried, and collected to

10 yield Corr%%%éée@ﬁcally acceptable salts thereof;

comprising
l (XI) o
protecting a compound of formula (X) wherein ,.s“: is selected
(RS)C
%}/ IR ?1;
(Rs)g—— | (Rep—— |
- 5 X A5

from the group consisting of ~ and ;

15 to yield the corresponding compound of formula (XI), wherein Pg' is an alcohol
protecting group;
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form (1-SB) as herein defined. Exanple 15
(/?)-Tol uene-4-sul foni c acid,
W@ 2000h2w@9D- 2, 3- di hvdr o- benzoH , 41di oxi n- 2-yl ) - PEEEURR0DS/058247
ester(S)-(7-Chloro-2, 3-di hydro-1
, 4- benzodi oxi n-2-yl )met hanol {[a]D = -35.6 (c=1 .45,
EtOH), 7.12 g, 35.4 mmol }, prepared according to the
met hod as disclosed ip A M Birch et s < Jour nal of
Medi ci nal Chemi s KA 142, 334279355, Pghs
di ssolved in py e (50g m_) and )l ed to 00C. To
the resulting m of gesul fonyl
chloride (6.68 g, 35.p nmmol ) and the repction m xture
stirred at room(kpnpehature for 20H) Thiereaction
mi xture was then cooled in an ice bath anf 1N HC (750
m.) vva&e@&mgdhe Ibmpb@rﬂp@ﬂ fOfnuTh XXN Mﬁthmmﬁmg@gm i 4
di et hyl et her 200 nmL). The conbi ned di et hyl ether
e IRRIS FetY SRl f‘hy'ﬁh tP@FOF(fQSPO”QS’@ Q?E)pouﬂﬂtoéformb'lq )i 2x)
and dried (MySO4) andgavaporat ed in vacuo to yield the

title conpound i YRg'solid. . §3DCI3) d
7.79 (d, J = 8. 2H), 237 .( He, ,
6.76 (m 3H), 4. 260w, 1H, 4.21 4.03 (dd J

= 6.2, 11.6 Hz, 1 J.61 (s, 3H). Exampfie 16
(S) - 2-(7-Chl or o-(X13- dilsydr o- benzoo@”
, 41di oxi n- 2-yl met hyl ) - i Qoi ndol e- 3 di one

5 (f ?) - TQbé@I’h@‘tﬁe §é’r‘nf)@@rhc90ﬁ6irﬁula (XII) W|th an or2gan|c or morganlc
(7-chloro-2,3-d i;lro- benzo[1 , 4]di oxin
(=

yl
esl@%S@ iman @5agp sobpEbin Savau of @ms@vq@wﬁa\/@)ﬂ%@ of
COogr fraflo 6r53ﬁ)@%§|§§ht‘é'§nﬂhﬁ5@t‘ kdVidR thE cgﬁeﬁ)onﬂﬁﬁ 0 eﬁgund

in DVF (1 resulting m xture was
t oofifemulg (XlH); 1 h, then cooled to roomtenperature and

QL — G

(X111) (XIV)

10 reacting the compound of formula (XIIl) with a source of epoxy-
methylene; in the presence of an inorganic base; at a temperature greater than
about room temperature; in an organic solvent; to yield the corresponding
compound of formula (XIV);

aCr —al,

(XIV) (XV)
15 de-protecting the compound of formula (XIV); to yield the corresponding
compound of formula (XV)'

oe —>GIT

(XV)
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poured into vigorously stirring ice water (750 nmL) and

stirred 30 min. The resulting white solid was filtered
wW@rwImzEbed several tinmes with water, then driRCI/USIEs/058247

vacuum (16h) to yield the title conmpound as white

powdery solid. 1H NWVR (CDCI3) d 7.89 (m 2H), 7.75 (m

2H), 6.82 (m 3H), 4.50 (m 1H), 4.29 (dd, J = 2.3,

11.6 HZ’eaétHb théc%pélﬁﬁd é’ﬂ”ﬂbrm@a BRv{ Wi ad orga'iucdfor iAdrgénic

Hz, 1H).Exanple 17 (S)-(7-Chl oro-2, 3-di hvdro- benzori
4t1@e®5ﬁ fﬁO@ﬂWC)qu ))‘,q) aﬁaﬂcin@e corresponding compound of formula (V).
(S) 2-(7-chloro- 2, 3-Di hydro- benzo[ 1 4

, 4] di oxi t i,s0i ndol e- \ d|i_|one| (81 9?1

24. 6 pr epafed a@ in Exanp abete) s

combi nec h hydiraziné { T 757 40 nirol )i E{\IO-;(

120 m.) and W¥atedvat reflux for—2 h, phen canl eRto
roomtenperature. To the reaction mxture was then
added I8b¢4Bh th@cerpQurm afrfdrnotie (Yk sauyieidibe ebxespomdings

[ dfor The resulting white solid was
5 +qné§ed]daor§ ggngh several tinmes with fresh Et OH and

the solid discarded. The filtrate was evaporated in
oto

eld a. ar ed bet ween
e adin Grit o i e \ Bl it
et mfsmog of bmﬂmﬁylmﬂﬂlﬁ@twI@I)embkbllrbétpﬂet-bmm-@ﬂhéd\lﬂslIyI, 4-
orated in vacyo to yie e
o R RS Pe L e piet W@”gc%hf( IH VR
10(CDCIS)d690(dd J:154 1 1 Hz, 79(m
2}-%%426 (dd, J, = 11.2, 2. 1H), 1H),
( dyprogess a3 inClaipn 42 Hyherg',q)lf’g 35 ggle@tﬁd fr@,q) thelgrgtg,()
tation [a]D = -54.2 c = 1.55,
%&r%sh%ﬁ%%y&%@d aljpt at i [ a] (

14. A process as in Claim 11, wherein the oxidizing agent is m-CPBA.
15
15. Aprocess as in Claim 11, wherein the organic or inorganic base reacted

with compound of formula (XII) is NaOCHs.

16. A process as in Claim 11, wherein the source of epoxy-methylene is

20 selected from the group consisting of glycidyl-m-nosylate and glycidyl-tosylate.

17. A process as in Claim 11, wherein the source of epoxy-methylene is
selected from the group consisting of (R)-glycidyl-m-nosylate and (R)-glycidyl
tosylate.

25
18. A process as in Claim 13, wherein the compound of formula (XIV) is de-
protected by reacting the compound of formula (XIV) with hydrogen or a source

of hydrogen.
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(S)-L/-(7-Chl oro-2, 3-di hvdr o- benzoH
, 41di oxi n- 2-yl met hyl ) - sul f am de (Conpound of Fornul a
W@ 2009)120105) - ( 7- chl or o- 2, 3- di hydr o- benzo[ 1 PCT/US2008/058247
, 4] dioxin-2-yl)-nmethylamne (4.7 g, 23.5 mmol ) and
sulfam de (4.51 g, 47 mmol) were refluxed in di oxane
(125 nL) for 3 h, then cooled to roomtenperature,

fi{ger eﬂp.@eds§y§mqt|atrﬁd1 I\nhe/r@rhuﬁe bﬁgbaﬁlceérdn@rgaﬁklb@se Téfoted
solid (crude product) was purif | ash col um

c hvidiespnapd ntfa Mz‘@—(viﬂﬁ 'ﬂaS)Ct'b yi eI d a white solid,
whi ch was recrystallized fromethyl acetate/hexane to
yield the title conmpound as a white crystalline solid.
nmp 118-1 19C Ms 277 (M1 ) Optical Rot ati on DG ???,

40.0 (c = 1.20, MeOH) 1H NMR (OMBXI6) d

2.2 Hz, 1H), 6.90 (m 3H), 662H )
2 4 . .

(ni FDApr%éa%sc g, S'F% QE&?E‘ g% N, 10.05: Os !

5 11R15|s HydecgieneB? |S(I)yd383%taandHR4 i haarogmn 10.08; S, 11.31
Exanpl e 19 Liquid Fornul ati on The conpound of fornula
(1-S), prepared for exanple as descri bed above, was
f c21rul & pdcasscor thengreparakiomvhHa setpouarsd ofiffoomlila ¢UiS)
formul ati ons of 25 ng and 10 ny, respectively, wi th
conponents as |listed } ) Table 4 :

Li quid Formul ati ons 2§ f 0 rrg/ nmL Conponent Rol e
Suspensi on Suspensi g
Cl O (V-S)

comprising

Cl 1~ : j
(X-S) o XI-8) g4

protecting a compound of formula (X-S); to yield the corresponding

10

compound of formula (XI-S) wherein Pg' is an alcohol protecting group;

o (XII- S)
o

reacting the compound of formula (XI-S) with an oxidizing agent; in an

15  organic solvent; to yield the corresponding compound of formula (XII-S);

ﬁ — L

(k-S) (XI1I-S)

reacting the compound of formula (XII-S) with an organic or inorganic

base; in an organic solvent, in a mixture of organic solvents or in a mixture of
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Compound of formula (I1-S) Active 25 ng 100 ny
Hypronel | ose (al so known as HPMC or Suspendi ng

whyapoipr opyl net hyl cel | ul ose) agent 5 ng 5 ngPEUDBINEOFS247

10

15

20

water Solvent g.s. ad. 1 mM_ g.s. ad. 1 m. Exanple 20
- Prophetic Exanple As a specific enbodi nent of an
oral conposition, 100 ng of the conpound prepared as

| NorfeX@Rb® Jr§anie sBI%ﬁT‘é'a%Q/@bté\ﬂ tdismfthe @b@@épd‘numgldompound
di vi ded lactose to provide a total ampunt of 580 to
599 feinylad (Xit$): a size O hard gel capsule. V\hl le the
foregoi ng specification teaches the princpples of the
present inven Npggexarrpl es p ed f g1t he

pur pose of il ation,” it—w ™ bg stood that the
practice of AMENt i on enco o usual
vari ati on&!” adapt at i8Rs and/ or Trodi ficatigns a® gome
within the sco@@”@‘) the follow ng cl lvn§ and thé&r
equi valents. W Claim 1. A process tor )ne preparation

of a cospsimgdhetompound ef f()WuIé\(/XIIIV@)_aK/iﬂi A sborcs o ﬁ‘E}-@;ﬁbxy-

fro e or consi stj ng. of an blsa i nte rom
Pty BRe S P afapRee o] A7iaRraehihate: Bt oIt e oisgdy than
R5abd$1t katie RERSE BlUre: i1 ah @FJRfL §dl\%ﬁt¢t66y|egd HEPcFRRPOAAINGY

of hal ogen, | ower alk I and nitro; conprising
compound of formula (XIV-

SO

(XIV-S) (XV-8)

S

de-protecting the compound of formula (XIV-S); to yield the

corresponding compound of formula (XV-S);

FOGv i G A

(XV-S) (V-S)
reacting the compound of formula (XV-S) with an organic or inorganic

base; in a organic solvent; to yield the corresponding compound of formula (V-
S).

22.  Aprocess asin Claim 21, wherein Pg1 is selected from the group
consisting of benzyl, allyl, 2-(trimethylsilyl)ethoxymethyl, t-butyl-diphenylsilyl, 4-
nitro-benzyl, 4-methoxybenzyl, methoxymethyl and ethoxyethyl.

23. Aprocess asin Claim 22, wherein Pg1 is selected from the group

consisting of benzyl and allyl.

24.  Anprocess as in Claim 21, wherein the oxidizing agent is m-CPBA.
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protecting a conmpound of fornmula (X); to yield the

correspondi ng conpound of forrmula (XI'), wherein Pgl is
wa@eooalizabnl protecting group; reacting the conPpCUEs200$/058247

formula (XI') with an oxidizing agent; in an organic

solvent; to yield the correspondi ng conpound of

formula (XI1);reacting the conpound of formula (Xl 1)

with an organic or inorganic base; in an organic

solvent, in a mxture of organic solvents or in a

i 4&-ur & BIoCBFRaDIN Giaine 2br WaeTRE 188 rTaam GoTdRrIRRicdase feacted

i QhidcdhiBoGRY srasmand g s§ amsgad, of formula (XI11);
reacting the conmpound of "forrmula (XII1) with a source

of epoxynethyl ene; in the presence of an inorganic

b ; g : ;
5 DaE %w;%gb?é@@fnaélléﬁﬁng\ﬁﬁérg{n \}hﬁt%“tég%w’g %emethylene is

terrperat , I'nan organic s
c osalesipd frdinrthe gooypotemdistiiig HbFthdlyciqykimMmosyiie @ndt(BLglynigy!

thtgsgg{gpound of formula (XIV); to yield the
correspondi ng conpound of fornmula (XV); reacting the
conpound of formula (XV) with an organic or inorganic

b ;i a organic.solvent: to yield the corre i RY.
cotbourtbr PR E AT G R 7S eyl Salebifu FOMFIRIRA-Sis
10 wWhetg-pratedBgd by seattih@ tHeecbrfigoumdtdi €orgrutau(X e pwih &y dmgebr a
benzyl, allyl, 2-(thmethylsilyl)ethoxynethyl,
t- ?ﬁ‘?ﬁ?yﬁﬁ%ﬁ%&‘rsi lyl, Anitro- benzyl,
4- met hoxybenzyl , nethoxynet hyl and ethoxyethyl.3. A
process as in Caim?2, wherein Pgl is selected from
t heP-gr dUPrOCBFBAS N (iginy £ 1 pEhergin tB%QF%ﬂ”I"Wr. ingrganc hage seacted
aswitttHel niBolind ¥R BIrRIud (IS) RNZDEHNY agent is m CPBA.
5. A process as in CQaim1l, wherein the organic or
15 i nor gani ¢ base reacted with conmpound of forrmula (X 1I)

I spd\a rocBss Mr H{e%‘r%ﬁraﬂén bPa €bRbBudd oMBER&L M- Néomprising
source of epoxy-nethylene is
the process of Claim 21; and further comprising

O
O N\ /NHZ
(S) OH O _S
(S) N \\O
—_— H
Cl O
Cl O

(V-S) (I-S)
reacting the compound of formula (V-S); to yield the corresponding
20 compound of formula (I-S).

30. A process for the preparation of a compound of formula (I-S)

@)
\\ /NHZ

0 _S
O
Cl 0) (I-S)

or a pharmaceutically acceptable salt thereof comprising
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sel ected formthe group consisting of
gl ycidyl -m nosyl ate and gl ycidyl -tosylate. 7. A

wee@eazEIns in Claimil, wherein the source of PCT/US2008/058247

10

15

epoxy-net hyl ene is selected fromthe group consisting
of "~-glycidyl-mnosylate and (T?,)-glycidyl tosylate.
8. A process as in Caim3, wherein the conpound of
formula (XIV) is dgprotmgted by reactig toe conpound
e EﬁPg
hydrogen. 9. A ( -s as—A—okai m | erein the
organi c or '8' ' 8, conpound of

C 3
formula (V) 10 A process |n|CIa|m1
wherein is 11 Na(gr%%es{:s for the pre@?@ﬂ@n of
conmpounds, of fornu wher ei ) : ed fromthe
aroup. dneRing A50Epoutd & RIS (Rl BRI wasrhpeadte
whegrepdung df Soraruld (RI)eWhéreinPg' it @nilcatdt proRting group;
i ndependently sel ected fromthe group consisting of

hal ogen, | ower itro; R4 is_sBe fnom

t he group cons g of dr ogen and al k{}) R1

and R2 are eagc dependent Ty seTect 3 the group
|.

consi sting@@ hyroge and | ower @lKy
phar maceuti cal | Xl€)cent abl e salts ther(e(qxts) C@“ sing
protecting a conmpound of formula (X) wherei n

sel ected fromthe grou conS|st|n of to yield the
corres ﬁ@ﬂ@iﬂﬁgh%éﬁmgwuf @fffOIfrwlmﬁXla Y with an \%Iérzmgrﬁmi: ipgn

any@hRkieRBlvent; to yield the corresponding compound of formula (XII-S);

AL

(k-S) (XII-S)

reacting the compound of formula (XII-S) with an organic or inorganic
base; in an organic solvent, in a mixture of organic solvents or in a mixture of
one or more organic solvents and water; to yield the corresponding compound
of formula (XIII-S);

SO — 0%

OH
(XI1-S) (XIV-S)
reacting the compound of formula (XII-S) with a source of (R)-epoxy-
methylene; in the presence of an inorganic base; at a temperature greater than
about room temperature; in an organic solvent; to yield the corresponding

compound of formula (XIV-S);
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protecting group;reacting the conpound of formula (Xl)
Wi th an oxidi zing agent; in an organic solvent; to

WQ c@bd2aibz correspondi ng conmpound of fornul a (PET/YS2008/058247

10

15

20

reacting the compound of fornmula (XIl1) with an organic
or inorganic base; in an organic solvent, in a mxture
of organic solvents or in a mxture of one or nore

organi ¢ solvents ang water; to yield e COHr espondi ng
conpound of gormwa (Rd'l); reacting

formula (X I h asou-r-ce—o#epo hyl ene; in the
pr esencecﬂ Fbase; a4 ter

greater than about Toom erature; in an orgary
solvent; to y )ayds t he cor fespondi ng und of
forrrula(XIV) protectlngthe conpound of fornmula

(XIV); de%%t@t.d%tﬁea:mdmammhm oovmgumoy@ﬁ trfeor nrul a

( ;reactin e compound of farmul
FﬁSBO'&‘i"”Q BMgavicto HQ%UIaI(%VaS)OI‘ gani ¢ sol vent to

y| el d the corrgspopngHng conpound of for mipa (\Q.

reacting the

comyound of fornul a (Y Y|
cor respondi b corfpound of Tor mul . process
AT ™4 A, el B i S8 SENX

as in C the group

|
consi st % of benzy ’e"gl\@
2- (t hnet hyl si {??Qé?t hoxymebhyl , t-butyl {(\dihenyl silyl,
4- nitro-benz 4- et hoxybenzyl, net hoxynet hyl and

et hoxy abhoting tA8 conﬁppmrutefs‘srrm&sla i(dv@)avit a‘rQorgahieroe iirror@’agﬁlc

is_selected fromt consi sting of benz

P P SroRnis RoegE YR BR hac herarmr e B ute (v-
oxgyi zi ng agent is mCPBA 15. A process as in Caim

11, wherein the organic or i norgani c base react %d with

conpound ofJor Ia I i's NaOChs. \\ _NH,
(S)
Cl

(V-S) (I-S)
reacting the compound of formula (V-S); to yield the corresponding

compound of formula (I-S).

31.  Aprocess as in Claim 30, wherein Pg' is selected from the group
consisting of benzyl, allyl, 2-(trimethylsilyl)ethoxymethyl, t-butyl-diphenylsilyl, 4-
nitro-benzyl, 4-methoxybenzyl, methoxymethyl and ethoxyethyl.

32. Aprocess asin Claim 31, wherein Pg1 is selected from the group

consisting of benzyl and allyl.
33.  Aprocess as in Claim 30, wherein the oxidizing agent is m-CPBA.

34. Aprocess as in Claim 30, wherein the organic or inorganic base reacted
with compound of formula (XII-S) is NaOCHs.
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16. A process as in Claim 11, wherein the source of
epoxy-nethylene is selected fromthe group consisting

wW@toogligadzlyl - m nosyl ate and gl yci dyl -t osyl at e. PATUSA08/058247

10

15

20

25

30

process as in Claim1l, wherein the source of

epoxy-net hyl ene is selected fromthe group consisting

of ~-glycidyl-mnosylate and (T?,)-glycidyl tosylate.

18. A process as in Claim13, wherein the conmpound of
formula (XIV) is deprotected by reacting the conmpound

of 3F-or fUPRCESE 85 Inflain ﬁ9dwafejew the SQU@Q&? &B- %ﬁoxy-methy'ene is
hygHi Q80 1rd®: thé gRIRCSMRisBRg bR dRyhr-n¥&\este 'aﬂdt(h;eglycudyl
organi c or |norgan| c base reacted with thHe conmpound of

f oloRYld®- (V) is NaOCHs. 20. A process as in Cla| m 1,
wherein is RL is hydrogen, R2 is hydrogen and R4 is
hydrogen. 2 1. A process for the preparation of a

c o¥fpouriiprocespasiin Glainv38) wheyainrthe camppund etfoimigadXIV-S) is
co f '
compBtihee ) oy ARG visrordgou Bkt vl FREBA B
prsﬂuemofrfg/dgmgﬂmp reacting the conpound of fornula
(XI-S) with an oxidizing agent; in an organic solvent;
to yield the correspondi ng conpound of fornmula

( XB'/I S)A proeesd asig Claien COploeroith thé ofganiubrangrbhic Baswir¢dtted

Wi gt SR GST AR TR it ur o of one

or nor e or gani c solvents and water; to yield the
coyr r espondi n oynd of fornula (XI11-9); act| ng

t he-corfhBRH to‘?relf’ ﬂﬁlpaoréuaeutp Irg prgess of Caim &

(R) - epoxynet hyl ene; in the presence of an |norgan| c
base; at a tenperature greater than about room

t e%ber &t proguct niepgred Ageridnods thepioces oG By 3¢ he
correspondi ng

40. A pharmaceutical composition comprising a pharmaceutically acceptable

carrier and the product of Claim 39.

41. A pharmaceutical composition made by mixing the product of Claim 39

and a pharmaceutically acceptable carrier.

42. A process for making a pharmaceutical composition comprising mixing

the product of Claim 39 and a pharmaceutically acceptable carrier.

43. A method of treating epilepsy or a related disorder comprising
administering to a subject in need thereof a therapeutically effective amount of
the product of Claim 39.

44.  The method of Claim 43, wherein the disorder is epilepsy.

45. A process for the preparation of a compound of formula (V)
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compound of formula (XIV-S); de-protecting the
conpound of formula (XIV-S); to yield the

we@oarpazpendi ng conmpound of formula (XV-S); reakCi/nfRon$iess247

10

15

conpound of forrmula (XV-S) with an organic or

i norgani c base; in a organic solvent; to yield the
correspondi ng conpound of forrmula (VS). 22. A process
as in Caim2 1, wherein Pglis selected fromthe
group consisting of bey
2-(thmet hyl silyl)et hox t- butyl di phenyl si |l yl,
4- nitro-benzyl, 4-mnmethoxr 3 , et hoxynet hyl and

et hoxyethyl. 23. A process as in Caim?22, wherein Pgl
is selected fromthe group @0nsisting of benzyl and
allyl. 24. A process as in Caim2 1, wherein the

oxi di zivﬁberecl'aent is mCPBA 25. A process as in Caim?2
1, wherein t,%e organi ¢ or inorganic base reacted 't-b%,
conpound ormula (XI1-S) is NaOCHs. 26. A pr@Ces

as in Q 2 1, wherein the source of (RS)b_\ 5
N-epoxy- metdmyl ' f up ~
consi sting of ﬁr%léfgelzozﬁrﬁ%eﬁgrsoup%%ég &g(éél)") ) - gl yci dyl
tosylate. 27. A(RsRcess as in Caim23, wherein the
conmpound of formjla (XIV-S) is de-protected by
reacting t e oqrdugdof formula (XIV) with hydrogen
or a Ryw-ee- of dgen. 28. A process as in Claim?2

[ \ ig¢ or inorganic base reacted wth
t hencconpound~of f M (V-S) is NaOCHs. 29. A process

for th repal ratl 0 und of fornu - ]
compr i 31 Gy eons Gunduod; SEHRPRRN §ls aR 4T i Olo 2
conpr i sacl R%Qlﬁdbﬁ@wddhﬂy eolepedritbnd thef groupibandisting)df hagen,
yi el d tlﬁyl cor respondi ng

lower a and nitro;
comprising
(XVI) (xvn)

reacting a compound of formula (XVI) wherein Q is selected from the
group consisting of -C(O)-(C1.4alkyl); with a source of epoxy-methylene; in the
presence of an inorganic base; at a temperature greater than about room
temperature; in an organic solvent; to yield the corresponding compound of
formula (XVII);

ol o
A _—
0N o%

(XVII) O (XVIII) O

reacting the compound of formula (XVII) with an oxidizing agent; in an

organic solvent; to yield the corresponding compound of formula (XVIII);

77



conmpound of formula (I-S). 30. A process for the
preparation of a conpound of fornmula (1-S) or a

w@b@eneaeut i cal |y acceptabl e salt thereof PCT/US2008/058247

10

15

20

conpri singprotecting a conpound of fornmula (X-S); to
yield the correspondi ng conpound of fornula (X -S),
wherein Pgl is an al cohol protecting group; reacting
t he conpound of bo\rrrula (XI-S) with an i di zi ng

agent; in g Oorgani@ solvent; to yjekd OH
correspondi onmpound_af formgl a @ -S);|Teacting

t he conpound—To b@(ﬁu{gy(Xll-S) W Yh-aQ _gryani ¢ or

i norgani ¢ base; in arf Q¥gani c sol vent, th a m x¢Wr e of
organi c soq)@(ﬂm)ts or in@ mixture of one or nore
organi ¢ solvents and water; to yield the corresponding
conpouréagingrtae gemaoynd offogpula (XY with ansgabepbinetanic
Fopged! i 4 dahicontht: o FiekPECRrBEo AR PRMYIRII S ia (v).
in the presence of an inorganic base; Tat a tenperature
greater than about roomtenperature; in an organic
sojventy ' r I und of

fojfér/'rul éq?'g?:a€/¥§é g]eélgﬁétgg’c\&ﬁ?%gﬁt ééqg% g@ﬁﬁ of formula
(XIV-S); to yield the correspondi ng conpound of

fo I XV-9) . reacti the c ound of formul :
L) Apiteshes Iatain 48 WiedaR st e Seeb S e Bvisasie
sodalesied from thie gralipt doasisting esgocidylng-nosyipewsd @fcidyl tosylate.
formula (VS); reacting the conmpound of forrmula (V-S5);
to yield the correspondi ng conpound of forrmula (I-S).

3 48. A mpresssadm ClaintUal wheibin thBebeich ongFoinméﬁiymbeﬁ
fromthe_ group consistjng of henzyl, allyl, ,
o- 3918 FITSND Iy GrBRipHee AL (R)-AuaRi-prDesYitie Ape ¢RI-gyoidy
4-toByIhte0- benzyl , 4-met hoxybenzyl, nethoxymet hyl and

et hoxyethyl. 32. A process as in Caim3 1, wherein

Pgl is selected fromthe group

49.  Aprocess as in Claim 45, wherein the oxidizing agent is m-CPBA.

50. A process as in Claim 45, wherein the organic or inorganic acid reacted
with the compound of formula (XVIII) is NaOCHs.

2 s
@E{ s Cl s

52. A process for the preparation of a compound of formula (I)

51. A process as in Claim 45, wherein

wherein
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consi sting of benzyl and allyl. 33. A process as in
Cl aim 30, wherein the oxidizing agent is mCPBA 34. A

WEe@eazEIns in C aim 30, wherein the organi c oPCT/US2008/058247

5

10

15

i norgani c base reacted wi th conpound of fornula
(XI'1-S) is NaCCHs. 35. A process as in Caim 30,
wherein the source of ~-epoxy-nethylene is selected

fromt he!!%up consi sting of (fy-glycidyl-mnosylate

yci dyl tosylate. 36. A process as in Caim
he conmpound of forrmula (XIV-S) is

de- pr ot ected [pysalecied frag tbégratpmeosistine®df f or mul a (X V)

wi th hydrogen or a source of hydrgg)en. 37. A process
as in Claim30, wherein the or gaﬁ cor inorganic base
react ed wirrgy B &Ggrmpound of f I - SPN OCHs.
38rA_N! pr epar ed rdifng tf procless of
Cl(dll A product prepa ng t he

process o C alOn 30. g4@. A phar fcal’OConposi tion
conprising a pharmaceutical |y acceptable carrier and
the pr &U‘é%ﬁ igieoe] ermUde 4 anQ%hgr%%aﬂ%%MQ%ﬁom Oto (Zj

CONPOSidacRR B RIe B¥n BNty BOlebRE RN tHéCdroQh cEhMtiMg3 halen,
harmaceutically acceptable carrier. 42. A process

a p .
f JPWRRRIKW@NE Pir naceut i cal conposition conpri sing
m xi ng the product of Caim 39 and a pharmaceutically

acceptable carrier. 43. A nmethod of treating epilepsy

or a rdt ds eelegieddiame thecasapp rensigfinadihidrooen ang laweralkyl;

subj ectp1 t ' td -
amount o NS Aesae e epy Ry e R oK Spting o
Cl yidioged arwhlewer alkylhe di sorder is epil epsy.

or pharmaceutically acceptable salts thereof; comprising

Q Q
QL — @
OH O *
(XVI) (xvn)/w
OF

reacting a compound of formula (XVI) wherein ‘J{ is selected
(Rs)c
R | (Rs)b_\ | P
from the group consisting of \ “'{ and “ss’\ ;

and wherein Q is selected from the group consisting of -C(O)-(C1.4alkyl); with a
source of epoxy-methylene; in the presence of an inorganic base; at a
temperature greater than about room temperature; in an organic solvent; to

yield the corresponding compound of formula (XVII);
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wa@ongiistidng of b is an integer from Qo 4;
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15

20

45. A process for the preparation of a conpound of
formula (V)(V) wherein is selected fromthe group
andP@irTE8 9081058247
c is an integer fromQo 2; each R5 is independently
sel ected fromthe group consisting of hal ogen, | ower
al kyl and nitro; reacting a conpound of formula (XVI)
wherein Qis seleggted fromthe group cortsl sting of
-C(0)-(d- 4aRyf); with a source o YOXY - ﬁethylene
in the pre ¢ of an m-or-g-a-m—r’baat a tenperature

greater than-s /ﬁm&ﬁmmmaﬂne '@Kbﬁﬁ?c
solvent; to yield the* respondi ng conpound®

formul a (XVI1)XVHpactird the conpaxu)of f or muPa

(XVI) with an oxidizing agent; in an organic solvent;
to yi elreagting tb@ﬁ@@@pmdjofrfgrr@ldmﬁls\dhbwdr am exigizing agent; in an

aﬁMgbh%sb®@ﬁFh?ﬂehﬂﬁe%BH%%%@%dy h%f&%¥ﬂé %Mﬁ?o

rgani c of organi c n a or ani c so
yield the cq ﬁbndlng compound of for@pla V). 46. A
process as 0 a|ﬂ?45 wherein Qg STOH47. A
process as Cl ai m 45—wherebn t R
epoxy- net hyl ene 0§ sé€} ed from te”grpud consi sting
of gl ycidyl - m nosyl ateNand gl ycidyl tosylate. 48) A
process aﬂXWWX]ain147 wherein the source of
epoxy- S seI roup consistin
of Y geetigtenBedi & Gidia TRy DI iR BagRa bl Polgihic
A Ipeisec #iss o@nicrsobleat; o 4fe)d mbejoereopddwmgmrdpwmwfagmua (V);

is m CPBA. 50. Aprocess as in O aim45, erein the
organic or__in aci d reacte ith theRcogpouRd of
formul a ‘i ﬁgﬁ
C—N—S—N
\,2
\% R

reacting the compound of formula (V); to yield the corresponding
compound of formula (I).

53. Aprocess as in Claim 52, wherein Q is —C(O)-CHs.

54. A process as in Claim 52, wherein the source of epoxy-methylene is

selected from the group consisting of glycidyl-m-nosylate and glycidyl tosylate.
55. A process as in Claim 54, wherein the source of epoxy-methylene is
selected from the group consisting of (R)-glycidyl-m-nosylate and (R)-glycidyl
tosylate.

56. A process as in Claim 52, wherein the oxidizing agent is m-CPBA.

57. A process as in Claim 52, wherein the organic or inorganic acid reacted
with the compound of formula (XVII1) is NaOCHs.
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5 1. Aprocess as in Caim45, whereinis | 52. A
process for the preparation of a conpound of fornula

W@ 20ovibaszi ni s sel ected fromthe group consi stPEEUST0$058247

10

15

is an integer fromO to 4; and wherein c is an integer
fromO to 2; each R5 is independently selected from
the group consisting of hal ogen, |ower al kyl and
nitro; R4 is selected fromthe group consisting ofO .
hydrogen and | ower al kyl; Rl andRBAare eack lL)
i ndependent|y selected fromt he consi ] of
hydrogen and | ower _al kyl; or ph&knageuticatiN
ac?ept FHPOCesS @%Intqalamé?,;wwﬁwri 3 oGt ng a © ;
CO f e I el A-dssnsel ected fromthe
gr%ﬁ%wohdgegt ?nyﬁréﬁ %d\é@gli%?y%qgénéel ected fromthe
group consisting of -C(O-(CG -4alkyl); with a source
of oy D . .

5&:P Wp:‘%‘é{a@é’#o?ﬂ?e pHeEar‘a'ﬂSn Bf ﬁgﬁ%ﬁ’ﬁ"’g[}% gffd{@g%%%)c

base; at a tenperatur g_reater

tenperature; in an orgaiCc sOlvess _to yield the

correspondi ng corrpoun or il a (5@\'7|I);reacti ng the
)

an organi c sol ventg“t o~y el tothe corre

compound of formula Wit an oxidizing agent; in
; endi ng
conpound of forrmula (XVIII1); reacting the conpound of
formul £0(RFINP) with an organic or inorganic base; in
a organic solvent; o yield the corregpondgng conpound
of formula (g gacting the conpoupd O®yformula (V);
to yield the espondimg c8®hpound pr mul a J).
53. A proge a5 N aimb5b2, : - CHs.
54. A prgiess as iﬁjgiain152, mﬂgrein t he gburc f
epoxy- met hyl eXd/14S3 (XVII-S) O

reacting a compound of formula (XVI-S) wherein Q is selected from the

group consisting of -C(O)-(C1-4alkyl); with a source of (R)-epoxy-methylene; in
the presence of an inorganic base; at a temperature greater than about room
temperature; in an organic solvent; to yield the corresponding compound of
formula (XVII-S);

Q
(R) —_—
Cl O% (R)
cl o%
G

(XVII-S) o}
(XVIII-S)

reacting the compound of formula (XVII-S) with an oxidizing agent; in an

organic solvent; to yield the corresponding compound of formula (XVIII-S);

O 0
/(:[ - /C[ (i/\ g
R
®
cl O/V Cl 0

(XVIII-S) © (V-S)
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sel ected fromthe group consisting of

gl yci dyl -m nosyl ate and gl ycidyl tosylate. 55. A
w@e@eazxEIns in C aimb54, wherein the source of PCT/US2008/058247

epoxy-net hyl ene is selected fromthe group consisting

of ~-glycidyl-mnosylate and (RJ-glycidyl tosylate.

56. A process as in Caimb52, wherein the oxidizing

agent irgadtingHRé\compourty B TERRAS (RVIILY) KatrRAMbRANIIEREBNIc
t he organic or morgamc acid reacted with t

e
corAsSu iR Brganisraalieat txvield fejcormrarandinsempousdad dergnulas (V-
i ngCl aim52, wherein is Rl is hydrogen, R2 is hydrogen
and R4 is hydrogen. 59. A process for the preparation
of the conpound of forrmula (V-S) conprising reacting a
c ou f I - i iSyselected from
5 e ror dupEsrer e Qe R SIS Wi h s
source of (T?,)-epoxy-nmethylene; in the presence of an
I NQy gany e Al ea: r | L .
oot S frepdetas P olink TERMALI R SGRLS (oL aRhygne i
c osaleded frdamribe gaoygpazomdisbng bbfRhgheiqywi-heS)ate med ¢R)-plycidyl
thte qoppound of formula (XVI1-S) with an oxidi zi ng
a98ﬁ¥?ei'n an organic solvent; to yield the
10 correspondi ng conpound of formula (XVII1-S); reacting
t he, conpound of formula_(XVII]- wi th an organi
167 gart BropgsRas I CE] Guthereindb eibiZheoanb fmGTREA
correspondi ng conpound of formula (VS). 60. A process
as in Claim15, wherein Qis -C(O-CH3. 6 1. A |
prtesd BIOCESS ef i Gl | 5%@%!“%? REvagis prdgorgpnic acid reacted
( 7With thRRDRYpoRE RY FRRRId ?mnﬂsw RgotHgm the group
consi sting of ”~-glycidyl-mnosylate and (T?,)-glycidyl
15tosyl ate. 62. A process as in Claim1l5, wherein the

oxg4i Zi NBroRESMor ke FRefEBoN of a compound of formula (I-S)

\ _NH;

A
© N’S\\
H O
Cl O (I-S)

or a pharmaceutically acceptable salt thereof comprising

Q Q
/@
/[ :[ ®)
cl OH cl o%

(XVI-S) (XVII-S) O
20 reacting a compound of formula (XVI-S) wherein Q is selected from the
group consisting of -C(O)-(C1-4alkyl); with a source of (R)-epoxy-methylene; in
the presence of an inorganic base; at a temperature greater than about room
temperature; in an organic solvent; to yield the corresponding compound of
formula (XVII-S);
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63. A process as in Caim15, wherein the organic or
inorganic acid reacted with the conpound of fornula

W@ 2001201 is NaOCH 3. 64. A process for the PCT/US2008/058247

10

15

20

preparati on of a conmpound of forrmula (I-S) or a
pharmaceutically acceptable salt thereof conprising
reacting a conpound of forrmula (XVI-S) wherein Qis
sel ected frog thaygroup consisting of CKC» (O

- 4al kyl ) ; a source of (77?,)-epoxy_+» o
t he prese an i norgani c base; at
greate r t enper at ur j
sol vent; d" t he respondlng compdund

fornul a (XM%%“f%)reactlﬂg the conpound of fornula
(XVI1-S) with an oxidizing agent; in an @m@msoc

solvent; to yield the correspondi ng conpound

formul ae@wgﬂme S?mpﬁ%@f fﬁ@“‘ﬂ'ﬁéx\f %W(P”OQX'Q'EF‘%%”" in an

( %bh.c%blv%i b ﬁ@ld%@%ﬁﬂréswndln@%aﬁwuﬁd BRERMuld /| 11- -S)

or gani ¢ sol vent to yield the correspondi ng compound

in

of formul ~Jeacting the conpound @ Q H
(V-9); I d tFRe cor respondi ng_conpf bt £SoF mul &
(1-9). procgssgas in Caimos4, wh Qi
-Cc(oca 66°0A p ss as in d &lm 64 wheéin the

source of A- - epoxy- met
consi sti ng(XVIl~Sl yci

tosylate. 67. A proces S in im64, wherein the

oxi di zurﬁ%CtQQé'ﬁ? C @pﬂﬁiréﬁ‘ﬁio”%‘éa ?‘%\?%‘r%)c‘@@%a%grqaﬁ'Ccﬂ’rdﬂ?fga”'c
64paseh Rl £bRyahResofedfnd GieRy thb%ﬁﬁ@;%rﬁlrﬁwmt&%hwﬂﬂv-
the compound of formula (XVII1-9) 3.69. A
pr%bluct prepared according to the process of C aim52.
70. A product prepared according to the process of
Gaim64. 7 1. A pharmaceutical conposit |8n corrpn&g;wb“"z
a phar

235 S@pt abl e /C[ (i/\N A
- H O
Cl @) Cl @)

(V-S) (I-S)

| ene is selected fromthe group
yl -mnosyl ate and (T-$) gl yci dyl

reacting the compound of formula (V-S); to yield the corresponding

compound of formula (I-S).

65. A process as in Claim 64, wherein Q is —C(O)-CHs.

66. A process as in Claim 64, wherein the source of (R)-epoxy-methylene is
selected from the group consisting of (R)-glycidyl-m-nosylate and (R)-glycidyl
tosylate.

67. A process as in Claim 64, wherein the oxidizing agent is m-CPBA.

68. A process as in Claim 64, wherein the organic or inorganic acid reacted
with the compound of formula (XVIII-S) is NaOCHs.
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carrier and the product of Caim?70. 72. A
phar maceuti cal conposition nmade by m xi ng the product

wo@Rooghiziim 70 and a pharmaceutical |y accept abl ePCHD81008/058247

10

15

20

73. A process for nmaking a pharmaceutical conposition
conprising mxing the product of aim70 and a

phar maceutically acceptable carrier. 74. A nethod of
trg@t i NYpRRULEREYarRH adcoralrtts thelboebsiest @19!9?9528' ng

adm nistering to a subject in need thereof
therapeutical ly effective amunt of the product of
2. m 7probact &Bﬁarﬁﬁta%&d%f&tgtﬁé Fﬂo@éss YeLeh B4t he

di sorder is epllepsy ysta |neformI-SA of the
conmpound of formula (I-S) 77. The crystalline form

;;) ox}ﬁgﬁ%o Uﬁg{z%yrﬁb%é (#r{r}gocr%%s'r‘]ﬂdp Eﬁ‘ar?@a%ehh@ally acceptable

Crc}aft@andibefpmductofsgatm 70he conpound of formula (I-S)
79. The crystalline formI-SB of claim78 wherein the
crystalline forml-SA has the foll ow ng powder X-ray

di 72.r adk parmzeaktical B0mpdsijdramase byimixiag teoppdscttaf Gitaim 70

ng. .a arrraceutl aII acceptable carrier and
th%c[) h%r%@acgﬁ IIXaﬁg%abgcT e phar maceuti cal

conposition made by m xing the product of Claim76 and
a arnpceuti c acceptabl e carrier

PP R et R At DA meCafiRl pohins Ry ixing
m the podute oPCRHTD a0l a%rwrmaz@t@amy acqeptabemcarti.cal |y
acceptable carrier.83. A nethod of treating epil epsy

or a related disorder conprising admnistering to a

supj ecta htwest tﬂelaﬁﬁgfeﬁne@) C? laeaaaatétdl disdrbyr &bty

anmount  of the produc aim76. 84. The metho
c %W!?@”nﬂﬁélaeﬁ%blqch@ nfiegdhereef @ ?%@H’Q%‘ﬁ@'ﬁb’ effective amount of

the product of Claim 70.
75.  The method of Claim 74, wherein the disorder is epilepsy.

76.  Crystalline form |-SA of the compound of formula (I-S)

@)
\\ /NHZ
© N/S\\
ISGRL
Cl (@) (I-S).

77.  The crystalline form I-SA where in the crystalline form |-SA has the

following powder X-ray diffraction peaks

Position [°20] d-spacing [A]
4.50 19.62
15.57 5.69
17.38 5.10
18.63 4.76
19.97 4.45
20.96 4.24
21.62 4.11
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carrier. 88. A
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t he product of
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78.

79.

Cl

oy

The crystalline form I-SB of claim 78 wherein the crystalline form I-SA

Crystalline form I-SB of the compound of formula (I-S)

@)
\\ /NHZ

has the following powder X-ray diffraction peaks:

80.

Position [°20] d-spacing [A]
4.48 19.74
8.91 9.92
13.36 6.62
17.84 4.97
18.61 4.77
22.33 3.98
26.86 3.32

carrier and the product of Claim 76.

81.

and a pharmaceutically acceptable carrier.

82.

A pharmaceutical composition comprising a pharmaceutically acceptable

A pharmaceutical composition made by mixing the product of Claim 76

A process for making a pharmaceutical composition comprising mixing

the product of Claim 76 and a pharmaceutically acceptable carrier.
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83. A method of treating epilepsy or a related disorder comprising
administering to a subject in need thereof a therapeutically effective amount of
the product of Claim 76.

84. The method of Claim 83, wherein the disorder is epilepsy.

85. A pharmaceutical composition comprising a pharmaceutically acceptable

carrier and the product of Claim 78.

86. A pharmaceutical composition made by mixing the product of Claim 78

and a pharmaceutically acceptable carrier.

87. A process for making a pharmaceutical composition comprising mixing

the product of Claim 78 and a pharmaceutically acceptable carrier.
88. A method of treating epilepsy or a related disorder comprising
administering to a subject in need thereof a therapeutically effective amount of

the product of Claim 78.

89. The method of Claim 88, wherein the disorder is epilepsy.
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