NOVEL SUBSTI TUTED SULFAM DE DERI VATI VES CROSS REFERENCE TO RELATED

APPLI CATI ONS Thi s application clains the benefit of U S. Provisional
Appl i cat iwo 26/A8RA8654, filed on July 22, 2008, which i crmusesposeaued by
reference herein inits entirety. FIELD OF THE | NVENTI ON The present

I nvention is directe v ' I ' ' I ves,
phar maceuti cal corrpogﬂé\(}gpé@%ﬁ?ﬁ%@@&ﬁ@é%ﬁ%&% the use of said
derivatives formin the treatnent of anxiety and rel ated di sorders; bipolar
depressi on and nanla depreSS|on epllepsy and reLated di sorders;

epi | ept ogenesi s; , 0y A t-sorders

m grai ne; obesit X sub tanc a S ,neur.opr.o e _agents. The
present inventio '?5 G(Fatt‘r%]r %I'ms n[eglt 8‘“@ gcg&v'?'ffﬁalt%%& BQr ation of
the novel wi1hg82 b8l efledwnf AN de 2808, Uaith 8SincBASIfSIREUND ¢fErehbE HeNMENT | ON US
Pat ent Publicatjon US2006- 0041008 A 1, publ i shed February 23, 2006

di scl oses Hreireysed sul fani de derivatives useful for the treatnent of

epi | epsy and rel ated di sorders; US Patent Publication 2007-0293441 A 1,

publ i shed Novenber 18, 2008 discl oses co-therapy for the treatnent of

epi |l epsy and rel ated di sorder RIBUprO5IiTHE #dWENTIONat i on of benzo-fused

ssul fam de derivatives and on or nore anticonvul sants and /

or
anti-epileptic agEnpesensinegntion ispjmGteiq pavelspOstuted sWEBRIdR 1, publ i shed

July 5,020 f f th
2013, 5020 QrfloBebo it BBeuse hrpaiont (RfiTHy ) 8 ARrLaiige | of e
55827 A 1, @Mf@@deﬂmt}v% fo20 @Y th seatosard of kexietyaod réletedodifosieds;

| fam d t f t t .of d US Pat ent
P Pt oSl st ek SRS S0r9 G580 11 e

of benzo-f yss efnégisdglué@éé‘r‘é‘lbtébeélséﬂferé hpid FaietRdISordkrE PhigRRhegenesi s;
US Pat ent PubI | catlon US2007- 01 5582

obesity; pain; substance abuse and as neuroprotective agents. The present

15 invention is further directed to a process for the preparation of the novel

substituted sulfamide derivatives.

BACKGROUND OF THE INVENTION
US Patent Publication US2006-0041008 A1, published February 23,
20 2006 discloses benzo-fused sulfamide derivatives useful for the treatment of
epilepsy and related disorders; US Patent Publication 2007-0293441 A1,
published November 18, 2008 discloses co-therapy for the treatment of

epilepsy and related disorder comprising administration of benzo-fused
ssulfamide derivatives and on or more anticonvulsants and / or anti-epileptic

25 agents; US Patent Publication US2007-0155826 A1, published July 5, 2007
discloses the use of benzo-fused sulfamide derivatives for the treatment of
bipolar disorder and mania; US Patent Publication US2007-0155827 A1,
published July 5, 2007 discloses the use of benzo-fused sulfamide derivatives
for the treatment of depression; US Patent Publication US2007-0155824 A1,

30 published July 5, 2007 discloses the use of benzo-fused sulfamide derivatives
for the treatment of epileptogenesis; US Patent Publication US2007-0155821
A1, published July 5, 2007 discloses the use of benzo-fused sulfamide

derivatives for the treatment of glucose related disorders and for the treatment
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A 1, published July 5, 2007 discloses the use of benzo-fused sul fam de
derivatives for the treatnent of glucose related disorders and for the
t r eat mentwo 2biogiteb48el at ed di sorders; US Patent Publ i cat iPCm/USSRO0F0701 91474
A 1, published August 16, 2007 discloses the use of benzo-fused sul fam de

deri vati f the t t t ] . US P, Puhbl.i.cat i us2007- O
(obo5 A 1 QMBI et sty dars: sRopSlet Hlbueetan B530h7 e % 4r8 A f s o
sul fami de dsivasd WeBuSOT6 NEIITORKEbESS rRNsd B Fel AtusBumatiden

US2008- 00271 3 1 A 1, published January 3 1, 2008 discloses the use of
benzo- f usediasivetives s toie treatmenieef migrandid)$ FPasemdrublication&H2007- US Pat ent

Publ i cat i 07; 0,1558 ~publ.i shed Jul y 5..,2007 discl th
of benzo. { SERZSN T douR et oA 2B MO R R e e oo L BRI e
Publ i cabi oridaRabdds fd? nkd testibn; DBPaeReRuBldation, US2008-0037195A9, t he use

of benzo-fused sul fam de derivatives for the treatnment of substance abuse

and / or addblishes Janpary3 la2O08dlizglosentberyse: oftkanzgyfuped spbarvide n t heir

entirety. p ' ian (i {rected to
conmpounds Wﬁ%ﬁ%t%ﬂnﬁfggyggsﬁ%ﬁ ?g@%‘#'ﬁﬂ %g:%étppf consi sting
of G -4al ky)1558@22-A%, pubighed Vhigrs i2007 s gibseryihel iseopi herralfugeg ubst i t ut ed
with one to three substituents, |independent|y selected fromthe qgroup
consi st | ng SHATE®Ervateesar i reqiniestoLpat S Raraey Pubkisaten NS£po7-
fluorinate 1 I i 1w D87 & : sYB-G8Ly Wherein RA
and Rqur e%éggﬁﬁ?rﬁﬁygﬁggﬁﬁguw’g:otggéj' rom tﬁg%gsre%@ecr{gﬁsi sting of G

- 4al kyl ; amllfahedederiativesdoRiDeatreatarrtt of adiegiande ablge satld or edidfatiom t he

010U €O AR AR a0 B P BB L o L e ol

formula (1) is present as an isolated or substantially pure form The
present invention is further directed to an acetyl -substituted sul fam de
derivative, a conpound of f QpUMMAIRK ; N IPNcal | y acceptable salts

thereof,; al so knﬁw%pr%%eﬁ?ﬂ’egﬂgﬁ is directed to compounds of formula (1)

H
A _N_ _R'
0 _S
(S) N N
H O O
Cl O

R’ is selected from the group consisting of Cy4alkyl and -O-phenyl;

(1)

wherein

wherein the phenyl is optionally substituted with one to three substituents,
20 independently selected from the group consisting of halogen, Ci.alkyl,
fluorinated C14alkyl, C14alkoxy, fluorinated Cq4alkoxy, cyano, nitro, -NR*R®
and -C(O)-NR°RP; wherein R* and R® are each independently selected from
the group consisting of Cy.4alkyl; and wherein R® and R® are each
independently selected from the group consisting of hydrogen and Ci.alkyl;
25 and pharmaceutically acceptable salts thereof;
provided that when R is methyl, then the compound of formula (1) is
present as an isolated or substantially pure form.
The present invention is further directed to an acetyl-substituted
sulfamide derivative, a compound of formula (A)



N -acetyl -N-(6-chl oro-2, 3-di hydro-benzo[ 1

, 4] di oxi n- 2-yl nnet hyl ) - sul f anni de; wherein the conmpound of fornmula (A) is
present asoaniv@Eod4at ed or substantially pure form prefecahisgomlsorednpound
of formula (A) is present as an isolated and substantially pure form The
present invention is further directed to a pro ss for the preparation of
conpounds of formula (1), as described in c@et al(JP herein. In an

enbodi ment, the present inventionAs di ect |6|éess for the
preparation of a conpound Y
herein. The present invent

, Nrs‘\desc i bed in nore detail

forther gired@edO o a product prepared
according to any of the prS < cribed herein. Illustrative of the
invention is a phar mac &t confdsi ti on conprising a fAarmaceutical ly

bl d of  f f bl d of
FCoert 2012, o0t A SRR R o AR Yo TSR ©
composi t | ony ey IN-(Blcidhe- 2 eARTRRUENSb ALK hetrl e sy, @ corpound

of formula (A) and a pharnaceuti’cal acceptable carrier. Illustrating the
i nventi on iwherefir iheesmpaeundekionguka ét)ass peesent ias &n l@@lﬂtﬁstom sustantiglyi si ng

2 phar nicedtredoty weleeabisfe colinoBbf S rhp JAL RPRHAN o e, b,

directed t(}anmmntfgmy Fjdn@f@meat ment of anxiety and rel ated di sorders;
bi pol ar depreSS|on and mani a; depression; epilepsy and rel ated dlsorders

epi | ept ogenesi s;Thf PEsSEL méeatl@deﬁJgtbeaetr@cted |t9|aopr€>§¢§f§lﬂﬂéﬁ peaRasation

i grai ne; i n off nprising
admi ni steri nSC%HJya n@%t@ref%mg ége%d?%ereoo?h rﬂ?%&é&r’%ﬁ%ghﬁ%g] Irh %gf fective
anmount of témb@@mﬂﬁdeqfre%rrtnmnb@t(oh)us direefeelr tald prmesglfmﬁheqbre;barbt]onul a

A) . A t her exa e n 0 t he use und of fornula
E | 3 gf er{i P %FEBU %/'%Qr ﬁ§|d§s€%§e(§] i RES ?@Hgﬁi‘?'ﬂ prgsent
medi carrent tel i pol ar
depression IF(1 ntfrcr@ﬁlé;?r'ﬂ?eo[) ggde]?s? Oﬁ{g)dﬁe %Fg%ggbﬁﬁ 21¥ (e)g?h(?bsgr ders;

(f) epil eptmgee@ssdes(cgjbgd@ewe rel ated di sorders; (h) I | pid rel ated

di sorders; (i) rﬂl@srt%tlr\]/% Of(ﬂl]g mven?on ¥S a(ph)armaceutlcal composition comprising a

pharmaceutically acceptable carrier and a compound of formula (l), preferably
15 a compound of formula (A). An illustration of the invention is a pharmaceutical

composition made by mixing a compound of formula (1), preferably a compound

of formula (A) and a pharmaceutically acceptable carrier. lllustrating the

invention is a process for making a pharmaceutical composition comprising

mixing a compound of formula (), preferably a compound of formula (A) and a
20 pharmaceutically acceptable carrier.

The present invention is further directed to methods for the treatment of
anxiety and related disorders; bipolar depression and mania; depression;
epilepsy and related disorders; epileptogenesis; glucose related disorders; lipid
related disorders; migraine; obesity; pain; substance abuse or neuroprotection

25 comprising administering to a subject in need thereof a therapeutically effective
amount of the compound of formula (1), preferably a compound of formula (A).

Another example of the invention is the use of the compound of formula
(1), preferably a compound of formula (A) in the preparation of a medicament
for treating: (a) anxiety and related disorders; (b) bipolar depression (c) mania;

30 (d) depression; (e) epilepsy and related disorders; (f) epileptogenesis; (g)
3



pain; (1) substance abuse and (n) for neuroprotection, in a subject in need
t hereof . DETAI LED DESCRI PTI ON OF THE | NVENTI ON The present invention is

di rect ed wo 20ovmou8ds of forrmula (1) wherein Rl is as hecgius2aefseresl; and
pharmaceutically acceptable salts thereof; useful as prodrugs of the
conmpound of fornu ),.al so Kk .as . e .

(2503 - gk fesed istainrpa 1. B Septed diserrsss: ) iogaing (hAbESE Kni de
(di scl osed i (5 rseitooRiRIsecd () 19PARARMBIEIBAGN S dubjeeiihirkad Febr uary
23, 2006). In an enbodi nent, the present invention is directed to an
acet yl - subghertegfed sul f am de derivative, a conmpound of fornula (A) and

phar maceutically acceptable salts thereof. The conpound of forrmula (A is a
human net abolite of the conpound of formula (S)The conpound of fornula (A

was inigially isol at edDETAmM MDHPSCRIBTEON WP ITEE NVIENT|ORI cal trials
dosing with the conmpound of formula (S). Additionall the conpound of

formula (A) is alleregeainyentioriscdirgsbectd eempeyngs Q%I(OGWUGI d) m ce studies
dosing with the conmpound of formula (A, pl asrra |gnd brain anal yses showed
the presence of both the conpound of fornmul \(A) and khe conpound of
formula (S), with the levels gof t gound gf/l}l Ia(S) hi gher than

t hose of the conpound of fo s e NEesunt invention is further
directed to the use of conpf qrmul & (1)Y pfeferably the conpound of
formula (A), for the tr et ot rety and rel ated dlsorders bi pol ar
depressi on and mani a; defression; -Qilepsy and rel ated ¢ sorders

epi | ept ogenesi s; e

oP! | opt ogenes! SwALRCRE 4 £ LA BLARRAS T pfd R LAY lBRIESSl:

present i n\/cberceocﬁmsefulfaﬂpﬁmerugh ofetheadnpoyrdesffaraulai (S831 conposi ti ons
conprising a conpound of forrmula (I), prefera Iy a conmpound of forrmula (A).

In an enbodi nent of the present invention, Rl w ected fromthe group
consisting of Ci-4alkyl. In an er ogeqent sﬂ’ t e present invention, R1
is (S) N7\
H O
10 Cl (@] (S)

also known as (2S)-(-)-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl)-sulfamide (disclosed in US Patent Publication US2006-0041008 A1,
published February 23, 2006). In an embodiment, the present invention is
directed to an acetyl-substituted sulfamide derivative, a compound of formula

15 (A)
H
N\ _N
o) ,\/
ISR
H
Cl (@) (A)

and pharmaceutically acceptable salts thereof. The compound of

CH,

formula (A) is a human metabolite of the compound of formula (S)

\\ _NH;

O



selected fromthe group consisting of C2-4al kyl and -O phenyl. |In another
enbodi nent of the present invention, RL is selected fromthe group

consi sti nyoabio@ga1zkal kyl . I n anot her enbodi ment of the presarstomonsensi on, Rl
is selected fromthe group consisting of methyl, ethyl and t-butyl. In yet

anot her enbodi t of the ent . i nventi on In a enbodi nent
of the present | EFTBAINGET far %%Maw%&lﬁ@a&%ﬁmégw 21

- O-phenyl ; s\%%léé'?roh’ﬂélwﬂ@élﬂbibls'o%sﬂ@\h/ﬂllﬁ'%é Moﬁ%ﬁﬁdb‘ﬁ‘f&ﬁw%?@ ).one to three
substituents (preferably one to two substituents, nore preferably one

subst i t uentAdditienfliyeitecampoiged ef:f.Oémear i is Iaaorgrdfug of ¢mes cemipagnadof hal ogen,

O oK sy h LA B b e ThE B oo PR B e

| ndepengentdnd Blireahigsés sdowee tmé pta@eﬁ@a@f@btmmeoéor@)o% gtormanrd(mher ei n
Rc and RD are each mdependentle; )I ected fromthe group consi Stl ng of

hydr ogen arﬁi‘dd eAMReuUNd of farp eYiib dhertavelsodf thacoprassgt ofifatrarigi on, R1
| s sel ecteq W}E{Hetrr?ﬁargﬂ%ég &QHé'cﬁﬁp%nafofT&nHJh‘éZé frvvherel n the phenyl is

optionally sub tuted wth asubstrtuent selec om t he group consisting

of hal ogen, G - dEikptesentindentidn |s4fa|i'thex¢|,reetéﬁl¥6th@ue@0fc@mbbonds BRARB and
-C(O-NR I n an enbodi nent of the present |nvention, and RB are each

i ndependegﬁgvng@l (e PreieraObNEeO RPN BhINEMSE Wy B ”ﬁ%ttrﬁﬂme'éttq’fﬁnxﬁﬁ
t- bUtyl1genﬁrﬁ‘@r{lecto%gj?§9t‘s”%%lé}fd Cé&@ssﬂbﬁ’%ﬁatméﬁ‘iée?épar‘égsmﬁceél’ﬂénbes?hy ,e each

I ndepen y se romthe p consisting o rogen et hyl
and t - but ylrelated d@@dderereplteptdgmms@rglums;el relatedidisoindlensi hgd related ne,

P

substituent groufghe shakht inﬂ@hh&?u%ﬁﬂbgbﬁreéeg t@bﬁaﬁﬁﬁéelﬁft%l Bémﬁeg'héhé“ ng
one to four carbon atons. For exanple, alkyl radicals include net

ethyl, n- pragmyprising emospsaundnefifarpula (||)$§fﬂft3l$ﬂb|y 8 eomnauyd cafﬁqrmuladﬂ | As
used hq%el n, unless otherw se noted, the term"fluorinated G . 4al kyl"
In an embodiment of the present invention, R' is selected from the group
consisting of Cialkyl. In another embodiment of the present invention, R is
selected from the group consisting of Co4alkyl and —O-phenyl. In another
embodiment of the present invention, R is selected from the group consisting
20 of Cy4alkyl. In another embodiment of the present invention, R' is selected
from the group consisting of methyl, ethyl and t-butyl. In yet another
embodiment of the present invention, R" is methyl.
In an embodiment of the present invention, R' is selected from the group
consisting of —O-phenyl; wherein the phenyl is optionally substituted with one to
25 three substituents (preferably one to two substituents, more preferably one
substituent), independently selected from the group consisting of halogen, C1.
salkyl, fluorinated Ci.salkyl, Cy4alkoxy, fluorinated Cisalkoxy, cyano, nitro, -
NR”R® and -C(O)-NR°RP; wherein R* and R® are each independently selected
from the group consisting of Cysalkyl; and wherein R® and R® are each
30 independently selected from the group consisting of hydrogen and Cq.4alkyl. In
another embodiment of the present invention, R is selected from the group
consisting of —O-phenyl; wherein the phenyl is optionally substituted with a



shall mean any G -4al kyl group as defined above substituted with at | east
one fluoro atom Suitable exanples include but are not Iimted to -CH 2F,
-CF 3, - Wb200R31548CF2- CF2- CF2- CF3, and the |ike. As usedThisc@on35074hl ess

ot herw se noted, "G -4al koxy" shal | denote an oxygen et her radical of any

t he above de c.'be str t br anched .chai n_ al k oups ,cC ai.ni ng one
Lo tour carsbRtbeshss epb m e 8roeenosis e SHEaSe R oisy-Usobropoxy.
n- but oxy, ngthF?Wanb M%OWRA@angg deN(ﬂOIRD unl ess ot herw se noted,
the term "fluori nat ed . 4al koxy" shal rrean an %I koxy roup as

defi ned above subsni embedlrrwerttiofme pment uswentlorm, oaad reugacabl e exanpl es

I ncl ude but. rentli 1ted to QCH2F

oo cro- bty 84y et REiPle RESER S Hw::'t‘ﬁxé(;%%al AR HBUbH s

i nventi gn hasnathdreatbodinfent b il preeBheinvehtid), RFsn@RPardigaghy exi st as
enantionmers. Where the conpounds possess two or nore chiral centers, they

may addi ti dhaepgnasatlyselpcted Homethesrere congistigg oh hydrogeaeMatmddethitht al |

such |soner Wxtures t hereof are enconpassed within the scope of the
pr esent |nven ion? Preferably, wherein the conpound is present as an

enantionmer, the enantioner is presentat an enantioneric excess of greater
t han or equal to about 80% nore preferably, at an enantionmeric excess of

greater than or Ryusgd berelh oaloges, S%P’é‘%?&h@ﬂ&ﬁl broggine, fluogipe grd
enant | qger '|8d|ﬁécﬁéfe95bl¥grtﬁé‘h§ro ‘?‘%‘cﬂbrlﬁéwﬁhu (hedbout 95% nore preferably

i1l, at an enantioneric exce reater than or equal to about 98%
m)st pr ef erably, Asausemhelrem,tthertenrm (‘Ecmaibyﬁ vdfetrgeremee#albhawras prequafiiat o

bout 99% dh th he t | ated fornt
Sholl e dibstiREn: B, Shal Mid: SeaRh!Sas o icha gy S eeixﬁo?%&?%?qro%r
any bi ol 0gifgg) oRBYhTANNEN ok &xEmeM, AR radaROnclgae iéthyf bitiyisn-pridyne.

cerebrospinal fluid, and the ke) . an enbodi nent of "t he "present
i nvention, ISWOQWrTﬁdDMM' (ﬂObﬂtW rﬁﬂ(ablétb/banq)t btibt.abl y, the conpound of formula

(A) is 18' esent s ﬁgecji ﬁgrle%,e&nlegs Stherwise noted, the term “fluorinated C,.salkyl”

shall mean any Ci.4alkyl group as defined above substituted with at least one
fluoro atom. Suitable examples include but are not limited to —CH2F, —CF3, -
CH2-CF3, -CF2-CF2-CF2-CF3, and the like.
As used herein, unless otherwise noted, “Cq.4alkoxy” shall denote an
20 oxygen ether radical of any the above described straight or branched chain alkyl
groups containing one to four carbon atoms. For example, methoxy, ethoxy, n-
propoxy, iSopropoxy, n-butoxy, sec-butoxy and, t-butoxy.
As used herein, unless otherwise noted, the term “fluorinated C.
salkoxy” shall mean any Calkoxy group as defined above substituted with at
25 least one fluoro atom. Suitable examples include but are not limited to —
OCHF, —OCF3, -OCH»,-CF3, -OCF,-CF,-CF,-CF3, and the like.

Where the compound according to this invention has at least one chiral
center, they may accordingly exist as enantiomers. Where the compounds
30 possess two or more chiral centers, they may additionally exist as
diastereomers. It is 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
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As used herein, unless otherw se noted, the term"substantially pure forni
shall nean that the nole percent of inpurities in the isolated conpound is
| ess t harwalkouro1ts48ol e percent, preferably | ess than abeat/uR2emloso7per cent,
nore pref erably, | ess than about 0.5 rml e percent, nost preferably, less

th bout t, | mbodi ment of th t th
compound. of By OIS E SHoBRB ka5 ot R AP BPORANGI 3R 1's &

SUbSt ant i a'dréfe%'bl? 51055%néﬁtldfﬁéﬁc B%@dsrbf g%@bfé?f’ehéﬂ Bﬁé&\ba‘ﬂ%%b@ﬂgo%he term
"substantially frée of correspondi ng salt rm(s)" when used to descri bed

t he conpourdokst preferatlysstill 3t apesastiemesic axceﬁﬁ)@mf@atﬁr tham puegualAp shal |

or of er abl y P RERL AR s PreRT vt St ehaSuS TRER ¢Rteth o Rt T Bt
preferably drstd a@mtaém}@tm%sngﬁeeemrw%mbn emrnaomeﬁf:%rx@béyofgmﬁthaﬁ about
0.5 nol e percent, nost prefera ly I'ess than about 0.1 nole percent. In an
embodi ment fequabtpakef9%nvent i on, the compound of forrrul a (1),

referably, the [ fs
Eorresponél ng sal%)Ug&Jjjrrgre;?rﬁ ﬁéé@&ﬁeﬁ\% inn%,tédjb[ %gém(‘)t %Q’%ﬁ@éﬂ?ﬁ@t g’aa”the

terms "treaheagthat'the eatipouhd @pcbédmlri aKerm sinidH isiseplarate ftdme angnagenment
and care of a sub*ect or gatlent ( eferablr%q mamual , npre preferaply human)

for the purdielogicss epyrAsHReMN el dlanacloee, §tiig Auidsy U seRRrOsAME] ncl udes
the adgpnl Sfﬁﬁ@tdrf?f‘th%fllk@?()m)éw'éijntﬂnfdlrhgﬁt Mtﬁ??&ésérﬁ‘{t 'Erit%'ﬂ Hfé éﬁrﬁfg&ﬁ‘r‘idt he

onset the s tons of conplications late
conplicati cnfs‘ormmlae(l); piaiertablyt, ke dospassd of tordiula ¢R) |scpreslersicamlarn isofsedsed
herein, unless otherwi se noted, the term"prevention"” shall include (a)

reductlon iRMhe frequency of one or nore synptons; (b) reduction in the

severity of one g4 884 Re@IMAIEES otﬁw‘éMPsB%dﬂ@dzl atMeQérn@VQJ&?t%ﬁﬁaﬂ{/ guie
devel opnent of additional synptoms; and ( d) delay or avoi dance of the

devel opnentfosm”shall dessy et ther m@tmﬂertceahof Imwrrtllesllm &t isnlate@ campownd|
recogni 16° tl?%ss\'\’ﬂgn%’b’au g?’n&e% ?gént' Bye?grtabﬁ/nlesg than about 2 mole percent,

more preferably, less than about 0.5 mole percent, most preferably, less than
about 0.1 mole percent. In an embodiment of the present invention, the
compound of formula (1), preferably, the compound of formula (A) is a
substantially pure form.

20 As used herein, unless otherwise noted, the term “substantially free of
corresponding salt form(s)” when used to described the compound of
formula (), preferably a compound of formula (A) shall mean that mole percent
of salt forms of the compound of formula (1), preferably a compound of formula
(A) is less than about 5 mole percent, preferably less than about 2 mole

25 percent, more preferably, less than about 0.5 mole percent, most preferably
less than about 0.1 mole percent. In an embodiment of the present invention,
the compound of formula (1), preferably, the compound of formula (A) is
substantially free of corresponding salt form(s).

30 As used herein, unless otherwise noted, the terms “treating”,
“treatment” and the like, shall include the management and care of a subject or
patient (preferably mammal, more preferably human) for the purpose of

combating a disease, condition, or disorder and includes the administration of a

7



directed to nethods of prevention, a subject in need of thereof (i.e. a
subject in need of prevention) shall include any subject or patient
(preferabvg 2aiomami¥al , nore preferably a hunan) who has exparsc@aosd4dr
exhibited at |east one synptomof the disorder, disease or condition to be

ted. Furth bj t th dd | b bj t
D o ool PO NP RSt G Jo TRV NS MO U MBITB o ey

synpt ons Ofcdnﬁtﬂlc‘éhéﬁé deﬁlrewa‘i'é%@&ﬂn9fon¢§8ﬂbém9rbét%n§90|pélﬁﬁ%%ﬁ@ﬂwe but who has
been deened a physician, clinician or other medical profession to be at

ri sk of de\ﬁh$eﬁﬁewg0@dltldnd®rsdisd@er di sease or condition. For exanple, the
subj ect nmay be ened r.isk of devel opin sorder £a$€, 0

condi i on {and (hoperbRerdh s SRy BERTed Faa8HH hisvEriER Sl rent) as
a conseguenaelugé (dedsihvedt the Faflicraly dﬂloﬁbQirynoﬂdE)}rﬂﬂbﬁﬂs (Bpeddetion i m ted
to, famly history, pre-disposition, co-existing (conorbid) disorders or

condl tions Ingfé%éeve:rltr/@épnﬁ@r eere QWiréOth{Se(C)ABe@@&Y Pre\eliganaenef ther ns

Lanxi ety angbieflangd st ARgF RS ABhmEnticelor @F B b Bhicaudrs shal

be defined ANX1 et ¢l ng generalized

anxi ety di m\/@wpmamﬁfeheﬁrseﬁ@embr&mmﬂﬁron post traumatic stress disorder,
obsessi ve- conpul si ve di sorder, sqcial phobia (alsqo known as soci al anX|ety

di sorder), speci®ne Sb'H%%l'rhthep%rﬁ“ﬁ” ErCosNEFS thaf WAReEHN e HW”B&W@QB%@ a,
agoraphgbl Mt mtHY R G sﬁfg%nt%”'ac%@éé&rﬁiﬁéed Heb¥r @'esﬁrs@% dye to

gener al I cal condition, stanceé abuse in uce anxi ety di sorder and
anxi ety d| smediemf mevemttdlrérsbmﬁmcﬁmrm:ahy edbjeatsort pammpnaﬂenabtyna nearemaéescri bed

by their diagnostic ria,.as listed in t nost,i an Statistical
Venual - of - NBHErersTebbis Purrah fineias SroerpaceS et eratR dehs

Psychi at ri GyAgsesi é‘ﬁth@%s&@@p,dléé%@rd?cﬁoﬁﬁﬂ%nﬁ@rt% Prel¥nteef qrtﬁﬂfé?)
Preferably, "the anxiety orrel’'ated disorder is selected fromthe group

consi st i ng syojeptienaed ﬂweaﬁmaeftqddmmlme a aul_meet (refesaplyiagvaaenal, post
Lraume Sho gl a0 A RSB NG LB AP E A e
di sorder. Biigsdsdy orddcHRitis tol Ise pf@(/éhtéti rIdu‘ti \Aﬁﬂiosﬁﬁsjl@éercbéém@tlﬁw aed by
unpredict abgheysmlan clinician or other medical profession to be at risk of developing said
disorder, disease or condition. For example, the subject may be deemed at
risk of developing a disorder, disease or condition (and therefore in need of
20 prevention or preventive treatment) as a consequence of the subject's medical
history, including, but not limited to, family history, pre-disposition, co-existing
(comorbid) disorders or conditions, genetic testing, and the like.
As used herein, the terms “anxiety and related disorders” and
“anxiety or a related disorder” shall be defined to include anxiety and related
25 disorders including generalized anxiety disorder, acute stress disorder, post
traumatic stress disorder, obsessive-compulsive disorder, social phobia (also
known as social anxiety disorder), specific phobia, panic disorder with or
without agoraphobia, agoraphobia without a history of panic disorder, anxiety
disorder due to general medical condition, substance abuse induced anxiety
30 disorder and anxiety disorder not otherwise specified (as these conditions are
described by their diagnostic criteria, as listed in the Diagnostic and Statistical
Manual of Mental Disorders, 4™ Edition, Text Revision, American Psychiatric

Association, 2000, incorporated herein by reference). Preferably, the anxiety or
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swings in nood frommania (or hypomania) to depression. As used herein, the
term "bi pol ar disorder” shall include bipolar disorder |, bipolar disorder
1, cycl owbynioniti4sor der and bi pol ar di sorder not ot her RCTaSe@eosd7itEd.
Preferably, the bipolar disorder is characterized by depressive and nmanic

(or hypomani ases, .Wwherein fhe phases cycle, Preferabl. t he pi pol ar
(i sor dor T JeAesAROTaTI8 RIECTS bR RGP GPGSRHR Of PEN AL ENERk n. ¢ he
term " bi pol fgodBPIReS Sffesd 8isbPieNESst thAMBERNstHES SSBIR?P BhabResscEat ed
with, characteristic of or synptonmatic of a bipolar disorder. Thus, nethods

of treatingompdsize dirgsdes siore prefetadlysitiee ankiehynergreélaiedadisondier ésct ed t o
nmet hods whi ch trrleatd t he tdedoreas} on and / or depressed phase of bipol ar
di sorders. PISREFUEPETH O RIPESs ot herwi se noted the terns "cycling" or

" bi pol ap cycl i ndBipslaaldisor@éeis gsgchibficdisideatharctdriZzeeiasl bejreartasiepr essi ve
and mani ¢ phases characteristic of bipolar disorders. Thus, the present

i nvent i on iSYEN@Y EsMeedHTs Majtia (@chyrampaniay i depressiosaiAs sed hergin, the

i ncl udi ng, « L i , [ - cling and
/ or decr eégﬁﬁggﬁoelé'trg]gstr??p Ségsh()aﬂ qﬁﬂgaﬁé’ﬂ?’é&};‘ﬁa&rﬂ%ﬁfe@%‘? gégb\%e rg ases. As
used her ei rpycldtieyrhierdisonfeniaad bidwlat disoclendhet otheraiser specifisd. cPrsf@dbphase,
regardl ess of underl yi n%rcause. As used herein, the term"bi polar mania" is

i nt ended t GhﬁIPAQP'@%@S é§ ghargetesized QY 4ePress ke ARE SPanic i(‘_ér %YPQWG”'C) _
synpt oRpt i Gyised Qh@@iﬁfh@pﬁé’édé%e%yclg hF’?efeF%tl)EQﬂé b\‘i/)é]olérr &igbidey i&h@ela@f _hani a
e dr ods t

of the present 1 hvention a cted to net Ich treat mani a and
/ or mani ¢ gidarder bbr bipptaratisatdeolders. As used herein, the term

"depression” shall be defined to include | or _depr.essiv | sor der

(el udi ng i ngis UPR BR Brige e bnag BRrRsSIoH. RaRPBSes oniean the
treat ment - rigrasdion ¥sSERARISVIER chaPSdtefigHl oY ARRbRTALIC IS tﬂﬁélaﬁ'em ession
and dysthyma (also referred to as dysthym c di'sorder). Further, the term

" depr essi orffisgyaer.| Teus,anpihossai jreading bipiar depressiodios dhelpreseps invention
di sor dq% anadre%err%rcfesostiovr%eﬂ‘io%%rvﬁ%h Et'r%tat ﬂ{ehgérg\rdeggioﬁ %%%i /fércdeap?egseefcj &%ise of
bipolar disorders.

As used herein, unless otherwise noted the terms “cycling” or “bipolar
cycling” shall refer to the alternation of mood between depressive and manic
phases characteristic of bipolar disorders. Thus, the present invention includes

20 methods for the stabilization of said cycling, including, but not limited to,
decreasing the frequency of the cycling and / or decreasing the magnitude of
the manic and / or depressive phases.

As used herein, the term “mania” shall include mania or a manic mood
phase, regardless of underlying cause. As used herein, the term “bipolar

25 mania” is intended to mean the mania associated with, characteristic of or
symptomatic of a bipolar disorder. Thus, methods of treating bipolar mania of
the present invention are directed to methods which treat the mania and / or
manic phase of bipolar disorders.

As used herein, the term “depression” shall be defined to include major

30 depressive disorder (including single episode and recurrent), unipolar
depression, treatment-refractory depression, resistant depression, anxious
depression and dysthymia (also referred to as dysthymic disorder). Further,

the term “depression” shall encompass any major depressive disorder,
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by their diagnostic criteria, as listed in the D agnostic and Statistical
Manual of Mental Disorders, 4th Edition, Text Revision, Anerican

Psychi at rwo 208#aei4at i on, 2000. Preferably, the depressi @OTIUS2000j060745
depressi ve di sorder, unipolar depression, treatnent-refractory depression,

resistant d SSIO or, anxi, ous depr essi on. r ef er abl t he depre55|on
s or dSRUSET6 &Tadet Aty SRS Rter ROV oo B Be eI s Tiech, & ne
terns "epi |t§/pt$1lé|r%n£brfc§§t|%td?i‘f’erﬁ% HREeESin Pk D/@Ehbéﬁ?ﬁdnd’Stét%lt/é‘é/elﬂaﬁuél%fder

shal | mean any di sorder i n which a subject (preferably a human adult, child

or infant) MQ@@/ Disardersofd EﬂltlomrT@%aezwm; Ameri¢aroPsychiaticAssealatiabl e

exanpl es i limted to |Ie Iud|n but not
i bea t o 2903E dpredelinBh e fpias bt aidor S0 sERRE ittt Uptat oo
epi | epsbes dprésion hrwﬁ%fn@irefl@(ﬂo@mbdr@%ibnSr@s@ﬂérﬁ%e@é@bléﬂﬂgr bhki®lis
seizures as a conpllcatlon of a disease or condition (such as seizures

associ at ed G@RrESHPR e Maie Apeiersbly phefiantession is maiqr depressivecaiserdar: s
di sease, Lundborg ﬁséH H&feﬁ?%h}’e%sr&ﬁérl/\ﬁé@ %58'&1@9&% Seg{]l%ﬁgx Jh%?&léfeﬁ””a

stress, hornonal anges, drug use or w thdrawal

wi t hdr awal dusbﬂiqrsderpreprlapsymr related disdrdee)shatisneart &y disortepiin whcmtd ess
limb syndrone, and the |ike. Preferabl é@rt he disorder is selected from

epi | epsy (r%@%(@@?rél?'y@wa%ﬁaBlF IGRilA §r HeRle e¥Pensncgs pe REAARtial trenor
or rest bessseh%df‘@s §M@¢69ff§mof§”§u@éhﬁé gkabbes. |ﬁ&§?é"ﬁ}?%ﬁj@ﬁoﬂ il doEPSY

(regar l'ess type, underlying cause or origin) or essential trénor. As
used her ei repilepgy (lmlmlhgph)mtermt bgﬁaém docalization- mahedtdpdemle&mmetmized

genetic, histol ogical, or. ot truct uraI ti.onal e

T es 1 nebirangs BhieBhed Bl PRk G ahe ltarseiens. Saf FEUEE, of em

( CNS) SUSC%étiﬁLPé@aé% dd?ﬁ;&libé%ﬁ of éB%@b@@%@U@ncﬁﬁ‘éﬁw&ﬁ sl JEiARES bééﬁblatéﬂe term
"epi | ept ogenesi s" is also used herein in a broader sense to refer to the

changes andvith @I_ﬂce{ﬂf‘@mﬂﬁ’s phRaylketonuria.fuveniedGatmhersidineaae, bunrsthosg’si on
anal ogdds SEpalseElbambichi GRLRYY SRt bR y2BUE eSS HirBhetthBee
\(/j\g\r/z%gi ng Edru?h@éﬁﬁ&ﬁth@fhvﬁél él?@cﬂlu%@rdﬂ%mvﬁmi%m:shlée%)ziﬁpm\éﬁmngénd e like),
pment of "pharnmacoresi stance,” in whic e di sorder becones
essential tremor, restless limb syndrome, and the like. Preferably, the disorder is
selected from epilepsy (regardless of type, underlying cause or origin), essential
tremor or restless limb syndrome, more preferably, the disorder is epilepsy
20 (regardless of type, underlying cause or origin) or essential tremor.

As used herein, the term “epileptogenesis” shall mean the biochemical,
genetic, histological or other structural or functional processes or changes that
make nervous tissue, including the central nervous system (CNS) susceptible
to recurrent, spontaneous seizures. In addition, the term “epileptogenesis” is

25 also used herein in a broader sense to refer to the changes and / or processes
that contribute to the clinical progression observed in patients with epilepsy or
other seizure disorder or an analogous seizure-related disorder including but
not limited to; the worsening or progression of the disorder and it's symptoms
or the development of “pharmacoresistance,” in which the disorder becomes

30  more difficult to treat as a result of neurobiological changes which result in
reduced drug sensitivity or the recruitment by the process of epileptogenesis of
non seizure prone nervous tissue. Furthermore the term “epileptogenesis” is

used herein in the broadest possible sense to refer to the similar phenomena of
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nmore difficult to treat as a result of neurobiol ogi cal changes which result
I n reduced drug sensitivity or the recruitnent by the process of

epi | ept ogepesi1ef48non sei zure prone nervous tissue. FuPCharsaewesi7he term
"epi | ept ogenesi s" i s used herein i n the broadest possible sense to refer to
the sim |l ar_phenonena of rogr ive enin ver f t he ns _and
Symptoms. o BREASBR o SRB RGNS oMo Snd Sieaelers ! poperariy

di sorders tdyfiepti¢ alsosyersf m‘ﬁ’ﬂdd?r’fqb Wﬁ’étrr&@ir&ﬁ‘dé@' tﬁéreﬁ?lofdﬂyaéf%lch appear

Epi | ept ogenesis is a Two' Pha rocess: "Phase 1 epileptogenesis® is th

i ni tiation tefoersrizepire@dgeni ¢ process prior to the first epileptic

sei zure or synpt of, an _anal Qgo | zure-rel at dis r...and I.s, of ten
The resurt of MRdiettoBenBSR B TR IHAL FidoBS! b T ‘Trptggen%%'?o'ﬁe

di seases( e.tfe initidfictof e eijrlebto@enma@rdc@sé bBidr thﬂhetfrrét‘JéWIepﬁu%blz@% an

accr dental blow to the head or a surgical procedure perfornmed on the brain.

"Phase 2 epfiyrepioBeirssaRalogens peiztte-tralalest disesderdard ONRN B1e TesHlteft i ssue
t hat I I
nat 1 2 G GSTALLP LA eRbAOL S U R, UeaRlal e iR

suscept i bl esuch wmeurr@msr)fon trauraassuh &$ enweoicenta tlow t@Eheernead/oaad/ or
beconmes | ess responsive to treatnent. As used herein, the term" g ucose

rel ated di SYGIER"PIORGAHreHRETiRIMEERN Hie RIAN-diRASEer CRIRRIATPREIRAICIRIPERI zed
by el evgt ednglgisass dalﬁ@tv%mc@wgmrss %'tﬁéfﬁgaﬂ‘e 8y SBEEepie Hﬁiep.ré at ed

gl ucose | eve pre- I nmpai re ora e to erance, or glycemc
control, TﬁmureSDrabeuwre%ﬂeldiphmpn&majomwcalpgbesseﬂumrekatemt abolic
syndrorre) estat i onal etes, insul.jn resistanc hyper cenm a and | oss
of e & HHSTUEL BeRme 0 TP gRRb BRI B Rb ISR g LS RS of

gl ucose relaaro?& @b@@.rﬁgﬁé/oméc@meenée,erésewﬁéwe%%ﬁﬁﬁém level s, inproving
glycem c control, decreasing insulin resistance and / preventing the

devel oprrent of aAs;us@d)berarrel the dernali' glicose reiaiedeuamd@ phelr/eardreﬁge agat i ent
Ut 80 RSB Vo ePARasy bR AMES loBb Rl ‘otleggee | ovel
related disorders include elevated glucose level, pre-diabetes, impaired oral
glucose tolerance, poor glycemic control, Type |l Diabetes Mellitus, Syndrome
X (also known as metabolic syndrome), gestational diabetes, insulin resistance,
hyperglycemia and loss of muscle mass as a results of hyperglycemia
20 (cachexia).
Treatment of glucose related disorders may comprise lowering glucose
levels, improving glycemic control, decreasing insulin resistance and / or
preventing the development of a glucose related disorder (for example
preventing a patient suffering from impaired oral glucose tolerance or elevated
25 glucose levels from developing Type |l diabetes mellitus).
As used herein, the term “lipid related disorder” shall be defined as
any disorder which is characterized by non-normal lipid levels. Lipid related
disorders include elevated triglyceride levels, low HDL cholesterol and
dyslipidemia, preferably elevated triglyceride levels or low HDL cholesterol
30 levels Treatment of lipid related disorder may comprise lowering triglycerides,
elevating HDL cholesterol and / or improving the triglyceride/HDL ratio.
As used herein, the term "migraine" shall mean a chronic, episodic and

debilitating clinical condition that is diagnosed by the presence of moderate to
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As used herein, the term"lipid related disorder" shall be defined as any
di sorder which is characterized by non-normal lipid levels. Lipid related
di sorder sworeoludes48l evated tri gl yceride | evels, | ow HDLPchalSeewasos and
dyslipidem a, preferably el evated triglyceride | evel s or | ow HDL

chol esterol |evels Tr. eat

Cooer he SSyEUS iisdlss BT derd hegoBefes fasTad dehupeh dan nd G R oy 1 he

thgl yceri daféibbies ?ﬁlgI%lneAﬁntHé@@auh@rﬁid"mlérﬁ%et\ﬁl'fmhufﬂ grai ne” shall nean a
chronic, episodic and debilitating clinical condition that is diagnosed by

the presence of Amdee@heraimsovigrainguwighouhguraiishallenean Atleasthesaliagsi ng

aur o, s uduikGrte ONaig Ao 1 fsHeRad Atk o AT 200w B

at t acks 5f ulHdddaiche halvihgf &l 1E8sY the ¢Tthé edlioding featlfts: DARGeE focitioack | ast's
4-72 hours with the headache having at |east two of the follow ng features:

uni | at eral RUANgdHaliINBederate qusevare intapsibt with diiectivliupace an@e V'i'?svm th
R [t

up stairs or e hea | eas one of

the foll ovmdwur@ctherheadaaheealmdbne of thra fdllog/mgaoebwboﬁ&we@tnrad/amd
phonophobi a. > used herein, "mgraine with aura"” shall nmean at |east two

at t acks accV&%H'ﬂg’e%PdOQh%thh@Q@ta@ BRORGRANORIF.o| | owi ng features: (a) one or
more fyply r everﬁé B5&d AlFein SYrﬁﬁ H? witR)au?h” éﬁéﬁ%e@ﬂ%t"l’éﬁs@ 1wy HbeR’ Whi ch

devel ops gradual I'y over nore our mnutes or two or nore synptons
whi ch occuradconmpeniebby ahleast 3 oftheadrfallawing featuvds: ¢a) d)laabsmmeéultynan 60

m nutes; (d) a headache oc simul taneously.wvith or foll owin
The hors hvirsbie 08 snaiarns. BLelleastand S0t SMetm bt eSvdies Than mhout
60 m nutes. rééuélﬁﬁ&/é?%éﬂenthahhéurtt‘?l"rmtespbﬁt(z@cﬁ‘bf %re%?ﬁidtomg%m%o&&ﬂ in
prevention of m gr ai ne attacks (headaches), decrease in the frequency of

m grai ne atIUSERSSIONEEYAOIRES sy@picrmawefasrelaats mmeéfweBOmlnuteSn{@raau ne
oLk o AR ool S RRRERL G40 HOBRPD 6 P RIS B,
mass interval between aura and headache of less than about 60 minutes.

As used herein, the term "prevention” shall include the prevention of
migraine attacks (headaches), a decrease in the frequency of migraine attacks
(headaches), a decrease in the severity of migraine attacks (headaches) and/or

20 adecrease in the duration of migraine attacks (headaches).

As used herein, the term “obesity” shall be defined as a body mass
index (BMI) of greater than or equal to about 25, preferably a BMI of greater
than or equal to about 30. Thus as used herein, the term “obesity” shall
include both overweight and clinically obese subjects / patients.

25 As used herein, the term “pain” shall be defined to include acute,
chronic, inflammatory and neuropathic pain (preferably diabetic neuropathy).
Further, the pain may be centrally mediated, peripherally mediated, caused by
structural tissue injury, caused by soft tissue injury or caused by progressive
disease. Any centrally mediated, peripherally mediated, structural tissue injury,

30 soft tissue injury or progressive disease related pain may be acute or chronic.

As used herein, unless otherwise noted, pain shall include inflammatory
pain, centrally mediated pain, peripherally mediated pain, visceral pain,

structural related pain, cancer pain, soft tissue injury related pain, progressive
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i ndex (BM) of greater than or equal to about 25, preferably a BM of
greater than or equal to about 30. Thus as used herein, the term "obesity"
shal | i ncwodeldatiIsover wei ght and clinically obese subjecraistomasizents. As
used herein, the term"pain" shall be defined to include acute, chronic,

I nf | ammat o and pat hi ¢ pai prefer bet I C neuropa

Furt her & el Bt PGl e e Dol Fmais wad?aF%ooal%aused
by S”UCturfﬁBmTtr*a%Wé? dclite! p¥in fF&H%% fgdry, ﬁ@éda&ies%ﬁtdl Bbh'f Yaek patised by
progressive di sease. Any central g redi at ed, peripheral I'y medi at ed,

structural (prefeably iqwmbacmﬁaun)tc FOUMC paipdm@eumpajhlémndéloassamse rel at ed
pain may be_ acute or.chroni.c., As us??ﬁ herein, unless otherw se noted, pain

shal | incl J@éon'ﬁfﬂaé{hﬁﬁf"o??ﬁt éro#e CERPEPI y medi at ed pai n, peripheral I y

nedi at eg pai n, Mhspesrbodidieht o el pidsent .rfv@haé@ds@amethddaf@ﬁﬁfe peatmersiof t
tissue |njury rel at ed pain, progressivedi sease rel ated pain, neuropathlc

pai n, acut OfRgimh Whesginebetrain i§ aeute paiut I @%@the'f empodinentof the oresefhi n from

surgery, heiﬁx??r%‘?m iFeMh %r”theli'ge%'[fmgﬁ &é}@ﬁ ﬁé?et?rl\ Yhé ﬁ%‘ﬁrus%ﬁ%ﬁu@a' n),

chroni c pai rom neur opa IC con Ions a I‘Ol’l C n frompost-stroke

condi ti ons.pdim. anamthederrwwlménttdsfetherpeeﬁrtt imvergioh Brta methed fartthed for the
t r eat nent of pain, wherein the pain is acute Eal n. I n anot her enbodi ment of

the present rqaﬁV@Ht PbRain; whereia e Baings NeHEORFRIStRAVH MBFe Bisferablyher ei n t he
pain isg Chrd?ﬁbétloq?éd}o LihyanR Fén@ﬂfﬁ*é?@hm‘irﬂgﬁt 6ﬂﬁe$r§§é‘rﬂtmv&¥ﬁ>ﬂt 0, is a

met hod or the treat nt of wherein t ain i's neuropathic pain,

nor e pr ef ermablhpddoatiet ireatment o agmy whenemethezmm isenflammaﬂonymam of the
present inventiqgn, is th d for .the treatmnent  of | rein the pain
o amat ory (B2 EmPACEIETE bR SIPRECTET e SBRREIGS  he br oup
consi sting d?te&érﬂﬁﬁ%r FH&Unﬁét&d ér*ﬁ%’t@ﬁ‘@fdﬂn?él@%f heh8acHd, kbouahdi surnheadache,
t oot hache, burn, sunburn, ani mal (such as dog bite, cat bite, snake

bite, spi deaunbutrs arimekbite (uchgs mbtt%ecatlbkt@) $nmbl®amﬁermlf@dd§|ect beni gn
Ger mat 161 < 43 GeP R il bELrebehlebiadodh b ArdhBlibirdpe MG hngrste
enteritis, ggtiliglirnings, coptspabiedatitirhgidrSemstivityt iteh, dxeenad wharyrigig)t
mucositis, enteritis, cellulites, causalgia, sciatic neuritis, mandibular joint
neuralgia, peripheral neuritis, polyneuritis, stump pain, phantom limb pain, post-
operative ileus, cholecystitis, postmastectomy pain syndrome, oral neuropathic
20 pain, Charcot's pain, reflex sympathetic dystrophy, Guillain-Barre syndrome,
meralgia paresthetica, burning-mouth syndrome, post-herpetic neuralgia,
trigeminal neuralgia, peripheral neuropathy, bilateral peripheral neuropathy,
diabetic neuropathy, postherpetic neuralgia, trigeminal neuralgia, optic neuritis,
postfebrile neuritis, migrating neuritis, segmental neuritis, Gombault's neuritis,
25 neuronitis, cervicobrachial neuralgia, cranial neuralgia, geniculate neuralgia,
glossopharyngial neuralgia, migrainous neuralgia, idiopathic neuralgia,
intercostals neuralgia, mammary neuralgia, Morton's neuralgia, nasociliary
neuralgia, occipital neuralgia, red neuralgia, Sluder's neuralgia, splenopalatine
neuralgia, supraorbital neuralgia, vidian neuralgia, inflammatory bowel disease,
30 irritable bowel syndrome, labor, childbirth, menstrual cramps, cancer, back
pain, lower back pain and carpal tunnel syndrome pain.
Acute pain includes pain caused by acute injury, trauma, illness or

surgery (for example, open-chest surgery (including open-heart or bypass
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neural gi a, peripheral neuritis, polyneuritis, stunp pain, phantomlinb
pai n, post operative ileus, cholecystitis, postmastectony pain syndrone,
oral neurwpantwoaijai n, Charcot's pain, reflex synpat het PCTABIM0OPITYS

Qui |l I ai n-Barre syndrone, neral gi a par est het i ca bur ni ng- mout h syndr one,

post - her petic neura tr| neur I I, phe neur o athy,
bt ora peredm g neihaliyhdisen s tatyioRen b, edtadie: ok

neural gi a, dddrg§E paih, R'@Hé?'sﬂjn‘é p&ﬁtgﬁldﬁﬁdﬁértdaffn g}%m%fér@béarheowétrn'ct IS,
mgrating neuritis, segmen neuritrts, nmbaul t's neuritis, neuronitis,

cer vi cobr adqiin rhﬁemlggaal @alandamtah@alna)rgzaan cgesed oy apertsrénmchclgea

gl ossopharyngi.al neural m gr ai n us neural at hic ne yral gi a,

Pt er cbst a0 Haey G BROL B HEIEORe il B REBreldlsBERhr P ARG 1 ary
neural gba, ragsdbiedtindeesiath, derviedbraghiadpgindsyndrarfies, Gyspepsial, giadtric

spl enopal ati ne neural supraorbrtal neural gi a, vi di an neur a gi a,

i nf | ammat oryjceyodepd Wéé’é@% dysmenemnea Qbﬂéﬁo@?ﬁmsdﬁre | abor, childbirth,
menstrual cranpsgpGHie a’ln:ﬂf‘c@f \Ain JaBYEd bg 'Bﬂ Bldy cﬂHi’l%ntunnel

syndrome pai n. Acute pain es pain cau e ihjury, ‘traum,

i1l ness or cateqathritis! tiewenatof anthritizeor mssquesant@drs;eaéemctmdunngrmen heart
or bypasssurger% mAcute ain also includes, and is not limted to,
headache ?”'GQGHE?'ﬁO IRGHARSs agrddﬁ@%amreddar heAdasies Upash,

gal | st qpe RdR, a‘?r%rﬁ}v&érooa‘&'ﬂam gslé?é'&%(?ro?ﬁb%ékgﬁ osy Ogrg%rgpa' nor pain

caused by sports medi cine 1 njuri carpal tunn , burns,
muscul os kelsyrstadmamn aegisnainar mmanyrmrnerdaaaset(eeidcheddeomtradiiculopathy))
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pai n, spinal cord injury-associ ated
syndrome, fibromyalgia syndrome, osteoarthritis, rheumatoid arthritis, gout,
fibrositis or thoracic outlet syndromes.
Neuropathic pain includes pain resulting from chronic or debilitating

20 conditions or disorders. The chronic or debilitating conditions or disorders
which can lead to neuropathic pain include, but are not limited to, painful
diabetic peripheral neuropathy, post-herpetic neuralgia, trigeminal neuralgia,
post-stroke pain, multiple sclerosis-associated pain, neuropathies-associated
pain such as in idiopathic or post-traumatic neuropathy and mononeuritis,

25 HIV-associated neuropathic pain, cancer-associated neuropathic pain, carpal
tunnel-associated neuropathic pain, spinal cord injury-associated pain, complex
regional pain syndrome, fibromyalgia-associated neuropathic pain, lumbar and
cervical pain, reflex sympathic dystrophy, phantom limb syndrome and other
chronic and debilitating condition-associated pain syndromes.

30 As used herein, the term “treatment of substance abuse” shall include
treatment of substance abuse or addiction, including but not limited to the
treatment of carvings, withdrawal, and other symptoms of addiction or abuse.

As used herein, unless otherwise noted the term “substance” when referring to
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pai n, cardiac chest pain, non-cardiac chest pain, central post-stroke pain,
myof asci al pain, cancer pain, AIDS pain, sickle cell pain, geriatric pain
or pai n cs0ew/hysseeadache, m graine, trigem nal neural @CRUS2009/050745
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debilitati r(gr@ferabl;t lmuheaﬂammm;ﬂmblpmr@) Wndfeanreand/%ruiamhgeerléneﬂerablw term
"treat nent of substance abuse" shall include treatnent of. substance abuse

or addicti dhe ”ieHE@rl?d@rﬁqorBEﬁCt%from deatbPridanage F@léfeﬁ%@hf)x'gﬁ“\&ea?w%s,
Wi t hdr amal 1f0@@§'arﬂh a@éﬁ% f addi cti on or abuse. As used herein,
ote ter m

unl ess ot herw se "subst ance" when referring tosubstances of
abuse and / or dadiut¢ nenretegénénativedlisardensé gudluded withieghe nsethetante t o

which a su ject or patient . devel op an, .addicti |tabI anpl es
el ude, U BESHSEMATRD A NS acRBIrot UEEEHD VIS, HeSS REeSRphet ari ne.
ket am ne, Eﬂé’ﬁr@@é’dged@rﬁﬁ’&é 6|§ordfé?$’%§§é¢|8te/d W%Wﬁ@gme&ﬁ@'d%?nag@r phi ne, and
the like. As used herein, the term"neuroprotection" shall nean the

prot ecting inelueingscarebrovesewlar insufisiencl fosal b treygee giftisegaainpher al
ner VOU% 5sy

danage. 55 EPRsf A CHERAAE UG, BV, el RRRFELE bR AR B e
by oxi dati wmBslicessolusion and thrombotic occlusion, reperfusion following acute
ischemia, perinatal hypoxic-ischemic injury, cardiac arrest, as well as
intracranial hemorrhage of any type (including, but not limited to, epidural,
subdural, subarachnoid and intracerebral), and intracranial and intravertebral
20 lesions (including, but not limited to, contusion, penetration, shear,
compression and laceration), and whiplash shaken infant syndrome.
Preferably, the acute neurodegenerative disorder is a result of stroke, acute
ischemic injury, head injury or spinal injury.
“Chronic neurodegenerative disorders” included within the methods
25 of the present invention included, but are not limited to, Alzheimer's disease,
Pick's disease, diffuse Lewy body disease, progressive supranuclear palsy
(Steel-Richardson syndrome), multisystem degeneration (Shy-Drager
syndrome), chronic epileptic conditions associated with neurodegeneration,
motor neuron diseases including amyotrophic lateral sclerosis, degenerative
30 ataxias, cortical basal degeneration, ALS—Parkinson's—Dementia complex of
Guam, subacute sclerosing panencephalitis, Huntington's disease, Parkinson's
disease, synucleinopathies (including multiple system atrophy), primary

progressive aphasia, striatonigral degeneration, Machado-Joseph disease /
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for exanpl e oxygen radicals. "Acute neurodegenerative disorders” included
within the nmethods of the present invention include, but are not limted,
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/ spi nocer ehgbligenabdxd Betm{é}Gdé"d W‘lﬂlrpﬂh'evrﬁéﬂiUd@Qﬂrtl%’EFéﬁnt ﬂ%ﬁﬂéﬁ MdIGAS
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famlial SIQa%%bbiéted with Alzheimer's disease, vascular dementia, diffuse white matter

disease (Binswanger's disease), dementia of endocrine or metabolic origin,

dementia of head trauma and diffuse brain damage, dementia pugilistica and

frontal lobe dementia.

20 Also included within the present invention are methods of
neuroprotection (i.e. methods for the prevention of neuron death and / or
damage) following injury to the brain, central nervous system or peripheral
nervous system, wherein the injury resulting from chemical, toxic, infectious,
radiation and / or traumatic injury. Preferably, the methods of the present

25 invention are directed to preventing neuron death or damage following brain,
head and / or spinal cord trauma or injury, regardless of cause.

The term “subject’ as used herein, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatment,
observation or experiment. Preferably, the subject has experienced and / or

30 exhibited at least one symptom of the disease or disorder to be treated and / or
prevented.

The term “therapeutically effective amount” as used herein, means that

amount of active compound or pharmaceutical agent that elicits the biological or

16



di sease, Wohl fart-Kugel berg- Wl ander di sease, spastic paraparesis,
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prevention neuro amage) fol |l ow ng injury to the brain,
central nervous system or peri pheral nervous system wherein the injury
resulting fromchem cal, toxic, infectious radiation and / or traumatic

injury. PreferatfPye skifjgd mf}%%ré vl rQQ‘?S”EteetE@htWherWé}W PHIerwise eResftaded to
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sought
as presented herein, wherein a reagent or reagent class/type (e.g. base,

solvent, etc.) is recited in more than one step of a process, the individual
reagents are independently selected for each reaction step and may be the
same of different from each other. For example wherein two steps of a process

20 recite an organic or inorganic base as a reagent, the organic or inorganic base
selected for the first step may be the same or different than the organic or
inorganic base of the second step.

To provide a more concise description, some of the quantitative

expressions given herein are not qualified with the term “about”. It is

25 understood that whether the term “about” is used explicitly or not, every
quantity given herein is meant to refer to the actual given value, and it is also
meant to refer to the approximation to such given value that would reasonably
be inferred based on the ordinary skill in the art, including approximations due
to the experimental and/or measurement conditions for such given value.

30 To provide a more concise description, some of the quantitative
expressions herein are recited as a range from about amount X to about

amount Y. It is understood that wherein a range is recited, the range is not
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researcher, veterinarian, nmedical doctor or other clinician, which includes
alleviation of the synptons of the disease or disorder being treated. As
used her ev0,20t0ma1348r m "conposition” is intended to encomrpaas2@9Os@diiCt
conprising the specified ingredients in the specified anounts, as well as
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solvent, etc.) i i } ,
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experinmental and/or measurenent conditions for such given value. To provide
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10 Scheme 1
Accordingly, a compound of formula (S) is reacted with a suitably

1

substituted compound of formula (X), a known compound or compound
prepared by known methods, wherein X is a suitably selected leaving group
such as Br, CI, |, acetoxy, phenyloxy, and the like, preferably X is Cl; a known
15  compound or compound prepared by known methods;
in an organic solvent such as THF, 1,4-dioxane, chloroform and the like;
preferably at a temperature in the range of from about 60°C to about 100°C, for
example, at about solvent reflux temperature; to yield the corresponding
compound of formula (l).
20 In an embodiment, the compound of formula (A) may be prepared as
outlined in Scheme 2, below.
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expressions herein are recited as a range from about anount X to about
anmopunt Y. It is understood that wherein a range is recited, the range is
not | i m t eslot2010¢thes48eci t ed upper and | ower bounds, but raChas2emoberdes t he
full range from about amount X through about anount Y, or any range
therein. As used herein, unless othetw se noted, the term"| eaving group"”
shal | nean a charged or uncharged afcéNn aqHgr oup whi ch ydeparts during a
substitution or displagenme®_regs iopS/Sui abl e exanplJes i nclude, but are

not limted to, Br, , asft oxy,Nph¥noxy, and gheTikg. Conpounds of

formula (1) may be fJrepaned adcordibhg t0 the proceSs outlined igo Schene 1.

Schene 1 Accor difjgFy’\&TC0o Re nd of fornmula (S) is r@%gged with a suitably
substituted conpound of fornula (Qg, a known conpound or comnpound prepared
by known net hods, wherein X is a Lﬁtably sel ected | eaving group such as
Br, d, |, acetoxy, phenyloxy, and the like, preferably Xis C; a known
conpound or conpound prepared by known nethods; in an organic solvent such
as THF, 1, 4-dioxane, chloroformand the like; preferably at a tenperature
in the range of from about 60Q0C to about 10000, f ex | e, at about
solvent reflux tenperature; to yield~he gorre i %gghpound of fornmula
(). I'n an enbodi nent, the cor , NE N y be prepared as
outlined in Schenme 2, bel ow. nal yO a @onmpound of formula (S)
is reacted with a suitably suq onpound of formula (X-A), a known
conpound or conpound prep@led by met hods, whgapin X is a suitably

sel ected | eaving group such as Br, O, |, acetoxy, phenyloxy, and the Ilike,
preferably X is d; a known conpoundSeheg®mound prepared by known net hods;

prerorany at s RERARINGASPdl Tl B S Rl BRI b 1000c

for substituted compound of formula (X-A), a known compound or compound

5 prepared by known methods, wherein X is a suitably selected leaving group
such as Br, CI, |, acetoxy, phenyloxy, and the like, preferably X is Cl; a known
compound or compound prepared by known methods;

in an organic solvent such as THF, 1,4-dioxane, chloroform and the like;
preferably at a temperature in the range of from about 60°C to about 100°C, for
10 example, at about solvent reflux temperature; to yield the corresponding
compound of formula (A).

For use in medicine, the salts of the compounds of this invention refer to
non-toxic “pharmaceutically acceptable salts.” Other salts may, however, be

15 useful in the preparation of compounds according to this invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts
of the compounds include acid addition salts which may, for example, be
formed by mixing a solution of the compound with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, sulfuric acid,

20 fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,
tartaric acid, carbonic acid or phosphoric acid. Furthermore, where the
compounds of the invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof may include alkali metal salts, e.g., sodium or
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exanpl e, at about solvent reflux tenperature; to yield the correspondi ng
conpound of fornmula (A). For use in nedicine, the salts of the conpounds of
t hi s i nvewoizorv/nefser t o non-toxi ¢ "pharnmaceuti cal ly accepraish@ssims.

O her salts may, however, be useful in the preparation of conpounds
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net al sal t Shieidg, C|Q§’<’9¢'I|Qﬂa§@n Qﬁraﬁ@agﬁb@mﬁh'@mq §de§a{g edipylate, @staaten t h
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bi carbonate, bisulfate, bitartrate, borate, brom de, calcium edetate,

cansyl at e, Rysreemapbinaate desige, IS@F@Q@@t&nE{C@tec@pm@at@,‘ 'ﬁVEﬁtﬁcW?@iﬁde
edet at g¢ e%ﬁ ?ef,l rﬁélé’ﬂear?esgﬁa?%'rﬁ% |6rHFFﬁa@trﬁeth9L ﬁwte%mggumenate

gl utamat e arsanl exy esorC| nat e drabam n
hydr obr om d'eucatpdnamwaieg diratdyNimosthplghloahuae a,mmodnudesalt sedtepnat e,

| act at | act obi t I mal eat e, | at
ot hyl b omHAE OB Ry RrER: Bo Ay TP Bl RSP OALCTUPASARLPES. i 1 r At e
N-met hyl gl usshRdiSctarorme Waligplhte, s@é&éﬁee,suﬁé@éhﬁa&eﬁﬁﬁp%@E@i}]ateoi’érmatét e,

pant ot henat' e, ” phosphat e/ di phosphat e, wg) ydqa acturonate, salicylate,
stearate, daftfaiegeosiatadesyate, tiaibiod valereiee, tartrate, teoclate,

ooyl aug, 01 <! asdke A e RPEE TSR NEREARRINGD TR, e, e
not | i m t epHapmacBetidlyl eepible salts include, but are not limited to, the following:

acids including acetic acid, 2,2-dichloroacetic acid, acylated amino acids, adipic

acid, alginic acid, ascorbic acid, L-aspartic acid, benzenesulfonic acid, benzoic

acid, 4-acetamidobenzoic acid, (+)-camphoric acid, camphorsulfonic acid, (+)-

20 (1S)-camphor-10-sulfonic acid, capric acid, caproic acid, caprylic acid, cinnamic
acid, citric acid, cyclamic acid, dodecylsulfuric acid, ethane-1,2-disulfonic acid,
ethanesulfonic acid, 2-hydroxy-ethanesulfonic acid, formic acid, fumaric acid,
galactaric acid, gentisic acid, glucoheptonic acid, D-gluconic acid, D-glucoronic
acid, L-glutamic acid, a-oxo-glutaric acid, glycolic acid, hipuric acid,

25 hydrobromic acid, hydrochloric acid, (+)-L-lactic acid, (£)-DL-lactic acid,
lactobionic acid, maleic acid, (-)-L-malic acid, malonic acid, (£)-DL-mandelic
acid, methanesulfonic acid, naphthalene-2-sulfonic acid, naphthalene-1,5-
disulfonic acid, 1-hydroxy-2-naphthoic acid, nicotinc acid, nitric acid, oleic acid,
orotic acid, oxalic acid, palmitic acid, pamoic acid, phosphoric acid, L-

30 pyroglutamic acid, salicylic acid, 4-amino-salicylic acid, sebaic acid, stearic
acid, succinic acid, sulfuric acid, tannic acid, (+)-L-tartaric acid, thiocyanic acid,
p-toluenesulfonic acid and undecylenic acid.

20



acids including acetic acid, 2,2-dichloroacetic acid, acylated am no acids,
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4- am no-sal’i cyI IC acid succi ni ¢ acl

acid, tanniamiae dodi(ifm hydrbmdtaatnethamlalmirtdjitmry@thamlmadd zinct pjdrexigsul f oni ¢
acid and undecyl eni ¢ aci d. Representative bases which may be used in the
preparation of pharmaceutically acceptable salts include, but are not
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hydr oxi de, c%‘rﬁa'inl'r‘ﬁg%r@(&ﬁr‘nb)’é bf e éd?hb@hrftﬁs ofstﬁéc?ﬁ\ﬁ@fthbnfd@s'&ﬂbeé odieiMas
hydr oxi de, thethanol am ne, tromethani ne and zinc hydroxide. The present

i nvention ftbetam;ve tarediesteamhamrep@ed byantimate v shixingrise compaundry a
ComPOuE oA b ol BRI ol IR ST (1) ot &
one or nor eHArmiadeuteaReHipbRiNGing teehhigues! Mhe ¢raer nbgdakes elide darietye
active ingredient can be prepared by intimtely m xing the conpound or
of forms 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,
20 flavoring agents, preservatives, stabilizers, coloring agents and the like; for
solid oral preparations, such as powders, capsules and 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
25 major site of absorption. For parenteral administration, the carrier will usually
consist of sterile water and other ingredients may be added to increase
solubility or preservation. Injectable suspensions or solutions may also be
prepared utilizing aqueous carriers along with appropriate additives.
To prepare the pharmaceutical compositions of this invention, one or
30 more compounds of the present invention as the active ingredient is intimately
admixed with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques, which carrier may take a wide

variety of forms depending of the form of preparation desired for administration,
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conpounds with a pharnmaceutical carrier according to conventional

phar maceuti cal conpoundi ng techni ques. The carrier may take a wi de variety
of forns wopendiimgygsupon the desired route of adm ni straPCoUSE@I®sQ74dr al ,
parenteral). Thus for liquid oral preparations such as suspensions, elixirs
and sol utions, qltable carrle S an I ves 1nclude water
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phar maceut i cal MPOoSI Pt nven gunds of the

present i nvg?ahulanngsgbhts aMrlcaatsi ididets edisinteyrating ageretb)ermdmiem&d with a
phar maceut i cal carrier, according to conventional pharmaceutical conpoundi ng
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Qi draustEatQy ER)els; ard, Casul eRYU A
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such as intranuscul ar® 1n prepari'ng the conpositions in sage form
any of the amuels grhabvintshit emaloymddllhdamed;eatde’qsl rogpede STigas coéted dri qui d

Curt abl o ciheteth Soal Wlaro s SFRTRURS. Rat Barenpipi e chriel v Badab s °"°
fllavoring agemirise ﬂéﬁ@%d@?'tﬁ%gkﬁ@th@l‘ |ri§;9ed’i@ﬁ&t %r%rﬁd‘lé fok bﬁrpds‘é‘s 50' i d

oral preparations such as, for exanple, powders, capsules, caplets, gelcaps
and t abl et suchias aiging solubilityras famre@éwatmemayrhﬂ ine otedarlajﬁ@tablesugars

oL ers) | ABELSLARInAPEBhTe SURELSET Tt P Bon PR BRI AR, oo
L ﬁg; rergggb t Itslglgr)ﬁﬁéﬁwgaéb\@lfé a8 s ke Alaydssagployeidt Ty phardmaoshitiedl case solid
compositions herein will contain, per dosage unit, e.g., tablet, capsule, powder,
injection, teaspoonful and the like, an amount of the active ingredient
necessary to deliver an effective dose as described above. The
20 pharmaceutical compositions herein will contain, per unit dosage unit, e.g.,
tablet, capsule, powder, injection, suppository, teaspoonful and the like, of from
about 0.1-1000 mg or any range therein, and may be given at a dosage of from
about 0.1-1000 mg/kg/day, or any range therein, preferably from about 0.5-500
mg/kg/day, or any range therein. The dosages, however, may be varied
25 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-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
30 suspensions, metered aerosol or liquid sprays, drops, ampoules, autoinjector
devices or suppositories; for oral parenteral, intranasal, sublingual or rectal
administration, or for administration by inhalation or insufflation. Alternatively,

the composition may be presented in a form suitable for once-weekly or once-
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carriers are obviously enployed. If desired, tablets may be sugar coated or
enteric coated by standard techni ques. For parenterals, the carrier wll
usual |y cwoprigaizBerile water, through other ingredi enPsT/useroopzeapl e, for
purposes such as aiding solubility or for preservation, may be included.

Injectable suspensi, ons also be ared case appropriate
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given at a dosage of from about 0.1-1 000 ng/kg/day, or any range therein,

pref er abl y SorbiiRlalgdustenri &00, W@QRQ$'HGVS’[96F3 C@'ﬁh’@@ phaspRAtA Or BvElosages,
however, ts, the
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The use of conpemitictacoytaming alm@emuermmm&eoperoombwrdmﬁthg pragerite
enpl oyed. Preferably these conpositions are in unit dosage forms from such

as tablets mmqtp@ OEQMF@§065MI¥@068%§@I§theé‘@@fr i \Veep4etanting i
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anpoul es, autoi hj ector eV| c or supposi ies, for oral parenteral,
i nt r anasal ingnekﬂliemg'melispersede&\teadly tmioughmltrtlae lcom,posmohcso thahihe strati on by

i nhal ati on or insufflati on. ternati the co rra be presented
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exanmpl e, ansjchsf tablets Sf?@ll'lsf: aﬁcﬁ cbb%l%t THe wﬂ%f&mtﬁétﬁih @nb@ﬁh&‘?%ﬂnoat €
salt, may be adapted to provide a depot preparation for intranuscul ar
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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
20 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
25 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 flavored syrups, aqueous or oil suspensions, and flavored
emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or
30 peanutoil, as well as elixirs and similar pharmaceutical vehicles. Suitable
dispersing or suspending agents for aqueous suspensions, include synthetic
and natural gums such as tragacanth, acacia, alginate, dextran, sodium

carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.
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and ot her pharnmaceutical diluents, e.g. water, to forma solid

preformul ati on conposition containing a honogeneous m xture of a conpound
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conponent tlinifgaists, binties, sumemohr’rgaa@bmdaubmarns tlavoeants Isiyeeterians r el ease. A
variety of material can be used for such enteric |ayers or coatin such
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novel conpositions of e present invent orporate for
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el bl o oi | SRS it Bims, PODERS SALIORS VERSoAe 1 ST USORRaAA of |
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or suspendi ng agents for aqueous suspensions, include synthetic and nhatural
gunms such @Mmulsiggacadisuspansiens, aI gi nat e, dextran sodi um
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al so be carif igefin@gdaily oSk, dr NG ICTRIGRINY Idoshgé ATEYASE Adirdmigterealrih siivigecny of
the Conpounddosses 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
20 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
25 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
30 orsodium oleate, sodium stearate, magnesium stearate, sodium benzoate,
sodium acetate, sodium chloride and the like. Disintegrators include, without
limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the like.
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as defined herein and a pharmaceutically acceptable carrier. The

phar maceuti cal conposition may contain between about 0.1 ng and 1000 ng of
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stearate, mR@REBEUM AULRIGISHUSIRAtIDAS BBOE B8tFharmaceutical 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:

20 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
25 art whenever treatment of anxiety and related disorders; bipolar depression and
mania; depression; epilepsy and related disorders; epileptogenesis; glucose
related disorders; lipid related disorders; migraine; obesity; pain; substance
abuse or neuroprotection is required.
The daily dosage of the products may be varied over a wide range from
30 1.0to 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 1,000 milligrams of the active ingredient for the symptomatic
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neur opr t ect
administration, the strength of the preparation, the mode of administration, and

the advancement of the disease condition. In addition, factors associated with the
particular patient being treated, including patient age, weight, diet and time of
administration, will result in the need to adjust dosages.

20 One skilled in the art will recognize that, both in vivo and in vitro trials
using suitable, known and generally accepted cell and / or animal models are
predictive of the ability of a test compound to treat or prevent a given disorder.

One skilled in the art will further recognize that human clinical trails
including first-in-numan, dose ranging and efficacy trials, in healthy patients

25 and/ or those suffering from a given disorder, may be completed according to

methods well known in the clinical and medical arts.

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
30 the invention set forth in the claims which follow thereafter.

Example 1: Preparation of the Compound of Formula (A)
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The daily dosage of the products may be varied over a wide range from1.0
to 10,000 ng per adult human per day, or any range therein . For oral
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dose ranging and efficacy t1]. 3 % 18 HePObMN, BFH. &1 0s: s, 10.00.
Measured: C, 41.15; H, 4.00; N, 8.62; Cl, 11.02; S, 9.87.
15 H' NMR (DMSO d6): 5 11.45 (s, 1H), 8.02 (dd, J = 6.0, 6.0 Hz, 1H), 6.98
(dd, 1.4, 1.4 Hz, 1H), 6.89 (m, 2H), 4.28 (m, 2H), 4.0 (dd, J = 6.4, 11.3 Hz, 1H),
3.19 (dd, J = 6.0, 6.0 Hz, 2H), 1.94 (s, 3H).

Example 2: Oral Formulation — Prophetic Example

As a specific embodiment of an oral composition, 100 mg of the
20 compound prepared as in Example 1 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.
Example 3: In Vivo Assay: Maximal Electroshock Test (MES)

Anticonvulsant activity was determined using the MES test, run
25 according to the procedure described in detail below. Swinyard EA, Woodhead
JH, White HS, Franklin MR. Experimental selection, quantification, and
evaluation of anticonvulsants. In Levy RH, et al., eds. Antiepileptic Drugs. 3"
ed. New York: Raven Press, 1989:85-102.
CF-1 male albino mice (25-35g) were fasted for 16 hours before testing.
30 Mice were randomly selected into control and test groups, with the animals
27
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test compound had the ability to prevent the spread of seizure discharge
through neural tissue. The EDs value of the test compound (calculated when

appropriate) was the calculated dose required to block the hind limb tonic-

extensor component of the MES-induced seizure in 50% of the rodents tested.

A probit analysis was used to calculate the EDsg and 95% fiducial limits (FL).
The compound of formula (A) was tested according to the procedure
described above, with results as listed in Table 1 below. Results are listed as
(number of mice with full body tonic extension prevented) / (total number of mice
tested) (@ a given time).
Table 1: MES Activity

0.50 Hrs 1.0 Hrs 2 Hrs 3 Hrs 6 Hrs
Vehicle 0/5
Compound (A)
200 mg/kg po 0/5 1/5 415 5/5 2/5
Compound (S)
150 mg/kg po 5/5

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

following claims and their equivalents.
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according to the procedure described in detail below Sw nyard EA, Wodhead
JH, White HS, Franklin MR Experinental selection, quantification, and

eval uat i omoabioznis48onvul sants. In Levy RH, et al., eds. PAmtUSe@olosqTEs C
Drugs. 3rd ed. New York: Raven Press, 1989:85-102. CF-1 nale al bino mce
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and wherein RC and RP are each independently selected from the group
consisting of hydrogen and Cq.salkyl;
or a pharmaceutically acceptable salt thereof;
15 provided that when R is methyl, then the compound of formula (1) is
present as an isolated or a substantially pure form.

2. A compound as in Claim 1, wherein R is selected from the group
consisting of Co.salkyl and —O-phenyl.

20
3. A compound of formula (A)
H

O
N\ N CH,

0 P \"/

(S) N™ N\
H O O

Cl @) (A)

or a pharmaceutically acceptable salt thereof;
wherein the compound of formula (A) is present as an isolated or a
25 substantially pure form.
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Whi |l e the foregoing specification teaches the principles of the present

i nvention, with exanples provided for the purpose of illustration, it wll
be under swoadiwtai48t he practice of the invention enconpa&eas2@blosofist he
usual variations, adaptations and/ or nodi fications as come within the scope

f the foll | d.t we d . A ] d of
Pormia C1 vhod aepund dh dein 3 hEin s Fapouandr Gimue SR Aar vl

and - O pherybseNthey S '&o‘lehéd%%Wéubsﬁaﬁﬂ?él!yﬁﬂﬂb'f&rﬁ!lbﬁ' tuted with one to
three substituents, independentl| y sel ect fromthe group consisting of

hal ogen, G -4al kyl, fluorinated -4al kyl, G -4al koxy, fluorinated

G - 4al kox cya nitro Q) -, NRCRD:  wh d RB are
Shen | ndonhaeark yoRleolf g L%ﬁ‘Bﬂu‘r@ S oot e e B er® 20
wher ei n5Rc ;ﬁégerﬂfésaéﬁls%ml%dl Qﬂ%@@rﬁtﬁﬁlpt ure Wﬁa@dwd é@l(ﬂ)UDﬂcélfr@t‘eﬂloﬁonSI sting

of hydrogen and G -4al kyl; or a pharnaceutically acceptable salt thereof;
provi ded that when Rl is rrethyl then the conpound of formula (I) is

I
Dy SFet 2o, | RLgH 0L 2PUALOSLRLLAPUIE L8k B e bRV BOULES 1
- O phenyl . Grrierrarbapompbunl dfa@laimhd. (A) or a pharnmaceutically acceptabl e

salt thereof; wherein the conpound of fornmula (A) is present as an isol ated
or a substantially pure form4 . A conpound as in Cdaim3, wherein the

O B L b A
present as and a 9btaahack3utk>ab$aaoeptableycaﬁuere for m haV| ng an (-) optical
rotation.
8. A process for making a pharmaceutical composition comprising mixing a
compound of Claim 1 and a pharmaceutically acceptable carrier.
15
9. A method of treating a disorder selected from the group consisting of
anxiety and related disorders; bipolar depression and mania; depression;
epilepsy and related disorders; epileptogenesis; glucose related disorders; lipid
related disorders; migraine; obesity; pain and substance abuse; or a method of
20 neuroprotection; comprising administering to a subject in need thereof a

therapeutically effective amount of a compound as in Claim 1.

10. A method as in Claim 9, wherein the disorder is selected from the group
consisting of epilepsy and related disorders; depression; glucose related

25 disorders; and obesity.

11. A method of treating of treating a disorder selected from the group
consisting of anxiety and related disorders; bipolar depression and mania;
depression; epilepsy and related disorders; epileptogenesis; glucose related
30 disorders; lipid related disorders; migraine; obesity; pain and substance abuse;
or a method of neuroprotection; comprising administering to a subject in need
thereof a therapeutically effective amount of the composition of Claim 6.
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6 . A pharmaceutical conposition conprising a pharmaceutically acceptable
carrier and a conpound of Claiml. 7 . A pharmaceutical conposition nade by
m xi ng a wonpoumas4ef Cl aim 1 and a pharnmaceutical |y accepraist@oosomser. 8 .
A process for making a pharmaceutical conposition conprising mxing a
conpound of, C ai and a pharmaceut.ically acceptable carrier. 9 . met hod
of LreatingZ diABRaRRecsEal eamppsliot RemErBH & BRSTSRa el aRseRipReand
rel ated di sQifer snd B pgundedi@igph@n and mani a; depression; epilepsy and
rel ated disorders; epileptogenesis; glucose related disorders; lipid

rel ated disorders; mgraine; obesity; pain and substance abuse; or a nethod

of neuropraotgectipon, _conpri,si adm.nistering to .a subject I d thereof a
Cher apeut | o |y PPaERFeR B Eefogstat sids ik bbBo i ditiound o Fim 27 2t hod
as in Ckai marfY a phareacedtieldasessiable carfigt.ected from the group consisting
of epilepsy and rel ated di sorders; depression; glucose rel ated disorders;

and obesity. 11. A nethod of treating of treating a disorder selected from

t he group Si sf | i i .S RLpo: si on
and mani a: Cepr B JAHEREY SBfaffr EniaLhaRbARIGn OrBRsRo AEMLRS!
gl ucose r elc@nasbulidsefi Claira ;3 angaghaeinatedtictlly @cdepablet@riar.ne; obesity; pain
and substance abuse; or a nethod of neuroprotection; conprising

adm nistering to a subject in need thereof a therapeutically effective

amount 4@ t1 CORRSH&H Bf‘tr?{agil@aéioﬁ%cﬁdgnlgelecédﬁlﬁﬁ W@;Bdg%nﬁﬁd%gﬁ tion

conprising a pharmaceutica cceptabl e carrier and npoun Claim3
. 13 . A phamiaiy @ntdirekdted digpoders bipolaadiepbgssidrkang nearcangeprassion; Cl ai m 3
and a pharnmaceuti call ceceptable carrier. 14. roce r Ki ng .

har maceut IIEPEL ARUSHRGhO BRI S soalsPirdanes s sl raies Jepisiaida
phar maceut igaitdd daer@RsaRligafr: bbesity; bain afd $8bS@AceTablLE8s! Athaihdd der der
sel ected fromthe group consisting of anxiety and rel ated di sorders;

bi pol ar deprasseproteciion; pamipasing inésteyitng to a subject in need thereof a

15 therapeutically effective amount of a compound as in Claim 3.

16. A method as in Claim 15, wherein the disorder is selected from the
group consisting of epilepsy and related disorders; depression; glucose related
disorders; and obesity.
20
17. A method of treating of treating a disorder selected from the group
consisting of anxiety and related disorders; bipolar depression and mania;
depression; epilepsy and related disorders; epileptogenesis; glucose related
disorders; lipid related disorders; migraine; obesity; pain and substance abuse;
25 or a method of neuroprotection; comprising administering to a subject in need
thereof a therapeutically effective amount of the composition of Claim 12.

18. A process for the preparation of a compound of formula (1)

H
O\\ _N R
0 _S
(S) N™ N\
H O O
Cl O
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(1)
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epi | epsy and rel ated di sorders; epileptogenesis; glucose related disorders;
lipid related disorders; mgraine; obesity; pain and substance abuse; or a
nmet hod ofwoeoroaprsBecti on; conprising adm ni stering to &CIMSR@OH054785 need

thereof a therapeutically effective anount of a conpound as in Claim3 . 16

. A t hod th d d f th
Consioting of oSy Mo kedroupésnsed ég%ﬁgﬁﬁ@@l%ﬁﬁ Greeads Mo 2 od”
di sor der s, \#RéFeP®El dhenyk optfry BaBsRLic B bAE (©liiebatbsngensi sor der

sel ected from the group COI’ISI sting of anxiety and rel ated di sorders;

bi pol ar depn@e@erwenﬂmeimhe@froa‘eﬁ@mguramoneptm@pépamenr@haal&yi di sorders;
epileptoge SIS co | at d dizsar.der s ipid related.dis BS;

o o o ne. ey GEeaRun G IRk AR AR -kdy Sl hufd. SR

neur opr gt ecdridG(CMNRFRE viderdiTRNisBHER? B tactRindebeagéntsdleeddtfrgneof a

therapeutlcally effective ampunt of the conposition of aim12. 18 . A
process f orthegsoun @9'&$|§fﬂrig)ﬂf Gfsalkyl oand Whereip R oandiRs qre)eachi s sel ected from

t he group i is
opti onal |y OBy Selgcte BoltVinsiup SoBuEHNG of Mo drefc ATy, |
sel ected from t her yplearpacsusically acceptalbielsagenereds;-comriding f | uohnat ed
C -4al kyl, G -4al koxy, fluorinated - 4al koxy, cyano, nitro, -NRARB and
O - NRCRD wherein RA and RB are ch ependent | el ected fromthe
- O - NH p y
group consi sting of Ciy-4al®y! re| Rc and RD|pre each

i ndependent |y sel ecf N om(ts) gr p \Rs nsisting oR'Mydrggen and G -4al kyl ;
epta le sdlt thereof,_conprising reactjng a

or a pharnmaceuti cal |

conmpound of for ' conmpound of formula ( ) wherein X is a

| eavi ng group; if an or gam sol v&st to yield the correspondi ng conpound
of formula (1). 19 . A process fo he preparation of a conpound of fornmula
(A) or a pharnmaceutically acceptable salt thereof; conprisingreacting a
conmpound of forrmula (S) with a compound of formula (X-A), wherein Xis a

| eaving group; in an organic solvent; to yield thel_| correspondi ng conpound

of formula (A). A\ N R’
O(S) N/S\\/ \"/
LT
Cl O

(1)

10 reacting a compound of formula (S) with a compound of formula (X),

wherein X is a leaving group; in an organic solvent; to yield the corresponding

compound of formula (l).

19. A process for the preparation of a compound of formula (A)
H

O
N\ N
o) ,\s/
(S) N™ N\
H O O
Cl (@) (A)

or a pharmaceutically acceptable salt thereof; comprising

CH,

15
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20. A process as in Claim19, wherein X is chloro; wherein the organic
solvent is 1, 4-dioxane; and wherein the conpound of formula (S) is reacted
wi th t he worrpoumas4ef fornula (X-A) at about sol vent ref PaX/uSesmesEtiire. 2
1. The use of a conpound as in Claiml, for the preparation of a nedi canent
for treating: (a) anxiety and rel at di sorders; (b) bipolar depression (c)
mani a; (d) depression; (e) epil epsy d yglated di sorders; (f)

epi | ept ogenesis; (Qg) ed _8sorders; (h) lijpid related

di sorders; (i) magrg esi tN; ) pain; (I'-IQC ublkance abuse and (m
for neuroprotection ith need thereof ~22_ The use of a

conpound as in 2 e preparation of a nedig nt for treating:
(a) anxiety and Ttel ated dié%rderS' (b) bipolar depression (c) mania; (d)
depression; (e) epilepsy and rela{ d disorders; (f) epileptogenesis; (9Q)
gl ucose rel ated disorders; (h) lipid related disorders; (i) mgraine; (j)

obesity; (k) pain; (I) substance abuse and (n) for neuroprotection, in a
subj ect in need thereof. H

O S

S N™ N\ \"/
/@” : ° 0
Cl O

(A)

CH,

reacting a compound of formula (S) with a compound of formula (X-A),
wherein X is a leaving group; in an organic solvent; to yield the corresponding
compound of formula (A).

20. Aprocess as in Claim 19, wherein X is chloro; wherein the organic
solvent is 1,4-dioxane; and wherein the compound of formula (S) is reacted
with the compound of formula (X-A) at about solvent reflux temperature.

10 21. The use of a compound as in Claim 1, for the preparation of a
medicament for treating: (a) anxiety and related disorders; (b) bipolar
depression (¢) mania; (d) depression; (e) epilepsy and related disorders; (f)
epileptogenesis; (g) glucose related disorders; (h) lipid related disorders; (i)
migraine; (j) obesity; (k) pain; (I) substance abuse and (m) for neuroprotection,

15 in a subject in need thereof.

22. The use of a compound as in Claim 3, for the preparation of a
medicament for treating: (a) anxiety and related disorders; (b) bipolar
depression (¢) mania; (d) depression; (e) epilepsy and related disorders; (f)

20 epileptogenesis; (g) glucose related disorders; (h) lipid related disorders; (i)
migraine; (j) obesity; (k) pain; (I) substance abuse and (m) for neuroprotection,
in a subject in need thereof.
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