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NOVEL BENZO- FUSED HETERCARYL SULFAM DE DERI VATI VES
USEFUL AS ANTI CONVULSANT AGENTS CROSS REFERENCE TO

WOREADEBR6APPLI CATI ONS Thi s application cl ai ns PEEUS2005/029814

benefit of U S. Provisional Application 60/604, 134,
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benzo-fused heteroaryl sul fam de derivatives,

phar maceuti cal conp03|t|ons contalnlng then1and their
use in th : 5
di sor der s

deschmg%p@n@ﬁm &llalms e béneﬂ‘l of uoe Rrovisinal Appha:amm
sei zures due to a chronic,

n
&Jb0495, leramAsiglst (20043 WATGNREHBATALER Bl efafgRos herein
|§ Eg%ﬁwg sease entity, since there are nmany forns and
d “epil epsy. Using a definition of epilepsy as
two or more unprovoked seizures, the incidence of

epil epsy is estinat t .3 0.5
percent in d|fferer*»lfg—%f;ﬁagﬁﬁr'| outt?he wor | d,
W th {he gpése%@ Hﬁ/éiﬁoﬁfls aﬁé&%ﬂ% Y| H&ﬁﬁﬂf@bd%ét@roh@yl

peopl e per essential step in the eval uation
sulthmidealpeivativesy pharmateetical wotrpositiosis agngainingttsem and their

det er e the f sei occurred. The
%&F@?&F@nﬁ EPsal qn?yta#@??tﬁﬁﬁlice{@%ﬁ- he different
pategorles of seizures is whether the seizure activity
is partial (synonyrmus Wi t h focal gener al i zed.
Partial sei zur e BACIKGRA AFv) ENHON ur e

acti vj
IEtp?fe;')sSy cﬁeessé:trl egtaegonﬁtlon in which a person has recurrent seizures

due to a chronic, underlying process. Epilepsy refers to a clinical phenomenon
rather than a single disease entity, since there are many forms and causes of
epilepsy. Using 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
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di screte areas of the cerebral cortex. If
consciousness is fully preserved during the seizure,

W b@eotismi cal nmani festations are consi dered reP@/UY®0Y029814

sinmple and the seizure is terned a sinple-partia
%ﬁi‘f&é%?thrbh ﬁﬁ&ﬁ%%ﬂ%ﬁs\%hlcﬂ Ardh& a%gaﬂa%&ur@s With
terned a coﬁp eéx-partial selzure. T bor L ant
agdbhdanaderserblizatiom. conpri ses those sei zures that
begin as partial seizures and then spreaddiffusely

t hroughout the cortex, which are known as partia

sel ZUr@sndfafided SERNFY MvERBLiRIsZ RIJiGHS of#RBYrain' fRflitaneously
Ve dittu of the

sei zures I nvo se reglons brai n
sn abitederatiy syynmetria fashian.e Abisbpces pnpetit nal Seizhiesrare

ianergrs BY suapBBeoi Ao Srse et AR i Gl Qs of postura

ROTrS! 2AtyREHI '®senéd ¥Biz6Ads HBRANG thct@dd HNE9gdntirsadn i the
include a'longer duration in the | apse of

depse bbernaaicysness sleap abpiptomset and ¢essatinn, iapd, maredobvious

PR a3 e Woed o o PRl RElsH e nspiized Tonic
Wi ofgrarse hl seurdd) ehéBidin tyReoRderitBRIt sdigdres, are
sei zures, are characterized by abrupt_onset, w thout

verReigTiZath By iabryptansehawthayt Wateinge Hhg witial phgsealof fhe seizure
RS BB R PR T R et

ignhageeadnt efsympathetichboe tbgulims Brinereswed et Hdtayhlood

size. After 10-20 s, the tonic phase of the sejzure,
tRrpser gndpypiiesy sigeo Altes 19rhsctherasic p&ﬁ%@fééa sgizure

?@c?l@%&él@@ﬂt& 9 cf%fnio‘)@ﬁésféq %{;ﬁcﬁud&‘s&'/ g'lé %%;?éfﬁ‘ﬁﬂ)&?ti&r‘i‘of

nic muscl e contracti on. e periods
rpedrixdataf onugole gelazatioredy thentonéasrisolet ¢cdnttdotionnd hef perfoels of

i ctal .phase, which usually lasts n re thap 1 mn.

TR aHSR Revore P aNanF Basr il s o B a Bl ctal Bhase, Which usualy
YRSIE TROMDIY BRES S miALShe! ;?dsti?:{aﬁ‘gﬁbge id ¥nardBrbreba RS ve
salivation that can cause stridorous breathing and
poresponsivenesg, osculac flaceidityitand excasisiversadivatien that can cause
stridorous breathing and partial airway obstruction. Atonic seizures are
characterized by sudden loss of postural muscle tone lasting 1-2 s.
Consciousness is briefly impaired, but there is usually no postictal confusion.
Myoclonic seizures are characterized by a sudden and brief muscle contraction

that may involve one part of the body or the entire body.

Carbonic anhydrase inhibitors (CAls) have been widely used in
medicine, mainly as antiglaucoma and antisecretory drugs or diuretic agents,
and are valuable compounds. However, systemic antiglaucoma agents (such
as acetazolamide) possess potentially unwanted side-effects including
paresthesias, nephrolithiasis and weight loss. Topiramate is a well known
anticonvulsant drug that possesses single digit micromolar carbonic anhydrase
inhibition, which is suspected as the cause of paresthesias noted by some

patients taking topiramate.
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characteri zed by sudden | oss of postural nuscle tone
lasting 1-2 s. Consciousness is briefly inpaired, but

W0 b@r®©23861 usual | y no postictal confusion. M/ocPORUS2005/029814

sei zures are characterized by a sudden and bri ef
nmuscl e contraction that may involve one part of the
body or the entire body. Carbonic anhydrase inhibitors

( CAl sThBry perhaie ahééd 1o prsitid an @ﬁdcuvmaeammmwm agilepsy and
anti gl aucoma and antisecretory drugs or diureti

a@etﬂcbdlsgmr&r@d/maﬁ@@bb' teatpIam wcuem 8pt h%‘{%#&mﬁsomated

Bl r PIPRRGEN B baal Sy R RhRIIAE Possess

parest hesi as, nephrolithiasis and m5|ght Ioss.

Topiramate is a well A drug that

possesses single ce a. i o anhydr ase

i nhi bi ' j

par est ?*sg%ﬁ%ﬁ@o*%ﬁ%ﬁ‘e‘fﬁﬁﬁ%"*@%wfé"fm“'a 0

topiramate. There remai g dto prOV|de an

ef fective treatne¢$___1 ep Iehgy and rel ated

di sorders, and preferBbly Jregtnment which does not

have t he associ at ed si effeCts attsi butable to

car boni ¢ anhydrase inhibition. SUMVARY OF THE

| NVENTI ON The present invention I8 directed to a

compound of forrmula (1) wherein £ sel ected from

the group consisting of hydrogdh” al ogen, hydr oxy,

met hoxy, trifluoronethyl, nitro andNcyapo; X-Y is

selected fromthe group consisti “of s , -S-C(CH
-, -OCH , -0-C(CH3)-, -N -CH and/ - CH=CH CH;

A |scaﬁk?gﬁpd fromthe group consisting O-CH 2- and

R2 is selected fromthe group consisting
of hy ®R'dg eelemted frenhife; group consisting of hydrogen, halogen, hydroxy,

methoxy, trifluoromethyl, nitro and cyano;

X-Y is selected from the group consisting of -S-CH-, —S-C(CHjs)-, -O-CH-
, -O-C(CHj3)-, -N(CHj3)-CH- and -CH=CH-CH-;

A is selected from the group consisting of ~CHz- and —CH(CHs3)-;

R? is selected from the group consisting of hydrogen and methyl;

R® and R* are each independently selected from the group consisting of
hydrogen and Cq4alkyl;

alternatively, R® and R* are taken together with the nitrogen atom to
which they are bound to form a 5 to 7 membered, saturated, partially
unsaturated or aromatic ring structure, optionally containing one to three
additional heteroatoms independently selected from the group consisting of O,
N and S;

or a pharmaceutically acceptable salt thereof.

lustrative of the invention is a pharmaceutical composition comprising a
pharmaceutically acceptable carrier and any of the compounds described

above. An illustration of the invention is a pharmaceutical composition made
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R3 and R4 are each independently selected fromthe
group consisting of hydrogen and G "al kyl ;

wa@bdoeneszsi vel y, R3 and R4 are taken together weeTIUs1965/029814

nitrogen atomto which they are bound to forma 5 to 7

nb d
N e N S A g
asstptasledartiat diesttatimg ﬂhedmmtmns layproekss farankingiat he
group consisting of O Nand S;, or a h?rmaceutl cally

Q’@@l’@pﬂ%llﬂéals%ﬂmp@ﬁ’é@%Gﬂmpﬂﬁlﬂgs'?‘%!ﬁg 38y g th%%omm\é?f%% on
e
8sRAHIIRECHd 6 BhafiREROMCAI0 BoBBERIIC elicR |

compounds descrl bed above_ An illustration of the
i i G apITBANG 6 1EUARGRIH S EEd e DLic2Hy P LSRR and related
HEBF §%8Hp°r%|ir{%a@ﬁﬁﬁ%ﬁhé?o %%Ut}ééadt in hbb&%ﬁér@bfﬁg the

Inventi on rocess makl n armaceut i cal

trmmpmjttoatljn effeative aimgmtm&amggohirhrﬁ @fmpmdmmmfmceutlcal
descri ? bov 6?har maceutically acceptabl e
g@mppeltion @ ARQV&-he invention is a method of
treating epllepsy and rel ated di sorders conpri sing

adm nistering to a subject in need thereof a

t her apeother &xagnpié péthe inwealinnuistthefusgraf aﬂy efflae compounds

oSyt tin R e TResalpR of 8 RO AR T el gy or 2
Pl¥teRf disbvalef aRREsUBISCtdR HeetRerdagr ei n i n the

preparation of a nmedicanent for treating epilepsy or a
rel ated disorder, in a subject in need thereof.

PETAI LED DEGGR KRR ke BENF T ey
i nvention i

The present invention is directed to compounds of formula (l)

\
R1——J,-
/
F .
A—N"

\
_5=0

o= \
4/N\R3
R (
wherein R', R2, R3, R?*, -X-Y- and A are as herein defined. The

compounds of formula (1) are useful for treating epilepsy and related disorders.

In an embodiment, the present invention is directed to a compound of

formula (1)
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vvhe_rein Rl, R2, R3, R4, -X-Y- and A are as herein
defi ned. The conpounds of fornula (1) are useful for

W0 e@an2isql epi | epsy and rel ated di sorders. | n aPCT/US2005/029814

enbodi nment, the present invention is directed to a
conmpound of formula (I erew Rl is selected fromthe
group consisting o ; \hal ogen, hydroxy,

met hoxy, trifluor® nitr® and cyano; X-Y is
selected fromthe gro '/ting of -SCH, -S-C(CH
3)-, -OCH , -0-C(CH 3)-, - CHSH-éH and - CH=CH CH- ;
A |s sel ected fromthe group @O-H-SNStlng of -CH 2- and
-CH(CH 3)-; R2 is selected fromthne _gyoup consisting
of hydrogen and nmethyl; R3 and Sire each

i ndependent|y selected fromthe grqup conS| sting of
hydrogen and nethyl; alternatively; RSRAnd R4 are
taken together with the nitrogenRatomto (ihich they
are bound to forma 5 to 7 nenbered, saturated,

part i whegeionsat ur at ed or aromatl C ring structure,

ﬁg: L?Eﬁh%%@'%@ﬁ&“ﬁg@eg} o se ergjjg %&pﬁén halogen hydroxy,

T @t o o et
pr esgxtY|'$1$%|ﬁ9ieéirfr%éh€@ﬁ%b%gg%s'%’ﬁ"$g IB{%#&P Témﬁw 7O-CH-
A ST B GO B e N GPoup cansi ot ng
of - SAGktseleciedrom Bie-groupcOhsisting ®f €0tH- apd —~CH(CHa)-;
"N Cl_%)z_isgs_,glegpe% f_rgrlﬁlztﬁlgg%tb consisting of hydrogen and methyl;
R® and R* are each independently selected from the group consisting of

hydrogen and methyl;
alternatively, R® and R* are taken together with the nitrogen atom to
which they arq bound to form a 5 to 7 membered, saturated, partially

unsaturated of aromatic ring structure, optionally containing one to two

~ additional heteroatoms independently selected from the group consisting of O,

N and S;
or a pharmaceutically acceptable salt thereof.

In an embodiment of the present invention are compounds of formula (1)
wherein

R! is selected from the group consisting of hydrogen and halogen;

X-Y is selected from the group consisting of -S-CH-, —S-C(CHj3)-, -O-CH-
, -O-C(CHs)-, -N(CH3)-CH- and —-CH=CH-CH-;

A is selected from the group consisting of -CHz- and ~CH(CHz)-;

R? is selected from the group consisting of hydrogen and methyl;

R® and R* are each independently selected from the group consisting of
hydrogen and methyl;

and pharmaceutically acceptable salts thereof.
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A is selected fromthe group consisting of-CH 2- and
-CH(CH 3)-; R2 is selected fromthe group consisting

wo@ookgehsegen and nmet hyl; R3 and R4 are each  PCT/US2005/029814

i ndependently selected fromthe group consisting of
hydrogen and net hyl; and pharnmaceutically acceptable
salts thereof.In another enbodi nent of the present

| nvenp ﬁéﬁerﬁﬁd@iﬁm%f ¢ie prosant mvehliomaes eommpBlinds of

sel ecte romt e group consisting of hydrogen and
fbaholgae(m)whbmml n the hal ogen is bound at the 4-, 5-

Zf poo s sel%ée%/ & el%é%#drrs?%iné(%d%ﬁ’eﬁ]\é@@?ﬁgiﬂg
iREreniRChA g§§n lsAbd)@ndSQi erel4d 5 bpmgdsiticn; oup

consi sting - and -CH(CH 3)-; R2 d
and m—%tseseie@thdlﬁwm 6‘@99"01-&(5(530;51%@'!?6&{ G- ;;99_?%}-13)- —S-

GRerE e Rebrm Gt e ST ol & (1) wher el n
Rl i sAhydeRefsd fromYhe yrow eonﬁétlrﬁg ofa-CHig- gmd)aﬁ)H(CHs)

consisting of-O-CH, -0-C(CH 3)-, -SCH, -S-C(CH3)-
-N(CI-B%JSUWerﬁGn CHECH- CH: A is sel ect ed fromthe

group d -CH(CH3)-; R is
hydro@e%,ﬂagt an%agf @raéo %ilh hydr ogen; and
phar nage phiarahtautioatte ptedptablessals theeafof .

In another embodiment of the present invention are compounds of
formula (1) wherein

R' is hydrogen;

X-Y is selected from the groups consisting of ~O-CH-, -O-C(CHs)-, —S-
CH-, -S-C(CHz3)-, -N(CH3)-CH- and -CH=CH-CH-;

A is selected from the group consisting of -CHz- and ~CH(CHs)-;

R? is hydrogen;

R® and R* are each hydrogen;

and pharmaceutically acceptable salts thereof.

In another embodiment of the present invention are compounds of
formula (1) wherein

R! is selected from the group consisting of hydrogen halogen, hydroxy,
methoxy, trifluoromethyl, nitro and cyano; preferably, R' is selected from the
group consisting of hydrogen and halogen; more preferably, R' is selected from
the group consisting of hydrogen and halogen, wherein the halogen is bound at
the 4-, 5- or 7-position;

X-Y is =S-CH-;

A is selected from the group consisting of ~CHz- and —~CH(CHa)-;

R? is selected from the group consisting of hydrogen and methyl;

preferably, R? is hydrogen;
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I n anot her enbodi nent of the present invention are
conpounds of fornula (I) wherein RL is selected from

W@ b@6gesep consi sting of hydrogen hal ogen, hydPORYS2005/029814
met hoxy, trifluoronethyl, nitro and cyano; preferably,

Rl is.se ed from.t ' & ‘ot
and TRT SRR rpreecp ey sy REEHSd P, Pl At RERRisting of
W&@@eﬁaﬁalr@wg&] gfefbmpg%han@wrmé@@eh hyvdmg&n n the
hal ogen 1's bound he 4-, 5- or 7-position; X-Yis
- S- CHand pha@nmuélcalédaﬁ‘ﬁnwmﬁesaétﬁé%r gnsn sting Of - CH
2- and -CH(CH 3)-; R2 is selected fromthe group
consi sting of hydrogen and nmethyl; preferably, R2 is
hydr Ogest BhbatindHt oitke eaederitaeptiodeRt i setardted froth the group

f h

ﬁ%%ﬁwgﬁ»f&y%%éﬁ&s Ihf{g;irl] r@ljﬁ}thgp@?cee,ggﬁgrgqjﬁar eﬁ)%odlment of
tﬁﬁﬁ%%?%@ﬂbv%@é{% {1 ﬁe@'&?ﬂ) I%ﬂél@%{' Iﬁtﬂ’@fﬁ@é@@ gﬂg ?bémd at the 4-,
Br %—bbsltlgh ?pt@f@r@bﬁﬁ attthﬁgi positigilr byyet, andther enbpdineend of the
and brono. I n anot

present l,nyﬁnhqrhéh@of{ gfrégg ig ggg?ﬁmn BMRBEQ (%nga%qyr}gnat the 5-, 6-
(@%‘@gsfﬁl n hBFeiférab fat thE ti p@ﬁﬁbﬁ | Byet RS- Aphdodinenb of the

anot her enbodi'ment of the present
pment inventiomeR Fi$ sgienied fronptheegroupaensisting ¢4 ydrgen and

S5 o o A . e

’ frq&‘ﬁetﬂb' %génél?stlﬁ@bﬁﬁ%@f@x? IR0 rhBfhoSy O Uip yebanstsier sgnbaidiment

ydr oge hal oge n yet anot her enbodi nent of the
pfrteeqoresemmemmtmm,, is selestachfromdtherasayp sengisting of hydrogen,

BB AR oL e BRbIR Bepb g Bhy AL e
fnveRtibherR Uisthedien fodi tHegiuphaatisiedien, of hydrogen, halogen,
trifluoromethyl, cyano and nitro. In yet another embodiment of the present
invention, R’ is selected from the group consisting of hydrogen, halogen,
trifluoromethyl and cyano. In yet another embodiment of the present invention,
R is selected from the group consisting of trifuoromethyl and cyano. In yet
another embodiment of the present invention, R1 is selected from the group
consisting of hydrogen, 4-bromo, 5-chloro, 5-fluoro, 5-bromo, 5-trifluoromethyl-

5-cyano and 7-cyano.

In an embodiment of the present invention R?is hydrogen. In another
embodiment of the present invention R® and R* are each hydrogen. In yet
another embodiment of the present invention R? is hydrogen, R® is hydrogen

and R* is hydrogen.

In an embodiment of the present invention, R® and R* are each
independently selected from the group consisting of hydrogen and Cq.alkyl. In
another embodiment of the present invention, R® and R* are taken together

with the nitrogen atom to which they are bound to forma 5 to 7 membered,
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hal ogen and trifluoronethyl. In yet another enbodi nent

of the present invention, Rl is selected fromthe
w@emap238onsi sti ng of hydrogen, hal ogen, PCT/US2005/029814

trifluoronmethyl, cyano and nitro. In,yet another

SRR S LBEAERGR8 ) P BB BBl Boniang

biié {6 1S BEBHIBHAI REErEIems. indepstriently cblted frontihesgrbup
of the present invention, Rl is selected fromthe

epngigingeikPsNiangd Sf tri f1 uor onet hyl and cyano. In yet
anot her enbodi nent of the present invention, Rl is
sel ected fromthe group consisting of hydrogen

g {JV Ol[ﬁﬁan éniﬂﬁdghléntéfthbtmegentgnermm R%and R* are each
ri fluoromethyl - ano and 7-cyang
@ﬁ’@@éﬂﬁ‘é’hﬂy slecthd fm@é%%r%%?m'%% h@ﬂ%ﬁ dJgethy! apd

BN, D o IDar LA BlirRnt MEn@ pReR invarfgh, RMaRE F@‘hg-epélach

r ogen I ment of
mdependemﬂwselbcmd fREM |t|se gwﬂ:mgmslstmg ofshyydgery end emethyl

R4 i s dro n,_enbodi nent the present

SRR EnemRodmetiel Tas Bresact MeIdpRroARH R etk
nd@ AR thE Grilip BONKISER oY 4ablathyl. In yet
{ Eb ﬁer EIT%C%I ment of@{hep pres!ent |nver2%;%r}1 R3, y nye
Bdothee enﬂjoeirrneotgdtmerprasemt inventien, Rige hyarogentandiRf cfhethyl
they are bound to forma 5 to 7 nenbered, sat ur at ed,
partially unsaturated or aromatic ring structure,

opt i ofiphh ¥enesyimeht Bﬁth@rtﬁeké‘nttnﬁ@erﬁdﬁ'l R? analR* are taken together
het er oat ons i ndependent sel ected fromthe gro

withshe nitrepest atom to wh@hsﬁey arehouRs trifarena Sdp L m@mbered

B A B i i sn IS i

8nd tethy |addIti@nahl@étbﬂﬁat@nﬁdddemﬁdmﬁlytdmdw@$rem the group
i nvention and R4 are each | ndependentl sel ect

ﬁ@@ﬁsmrm;og@o SpanchNs 18 @neghesrerhenigieat of Byt mV?ﬂ‘ﬂon R®

and R* are taken together with the nitrogen atom to Wthh they are bound to
form a 5 to 7 membered saturated ring structure, optionally containing one to
two additional heteroatoms independently selected from the group consisting of
0, S and N. In another embodiment of the present invention R® and R* are
taken together with the nitrogen atom to which they are bound to forma 5to 7
membered aromatic ring structure, optionally containing one to two additional

heteroatoms independently selected from the group consisting of O, S and N.

Preferably, R® and R* are taken together with the nitrogen atom to which
they are bound to form a 5 to 6 membered saturated, partially unsaturated or
aromatic ring structure, optionally containing one to two additional heteroatoms
independently selected from the group consisting of O, S and N. More
preferably, R® and R* are taken together with the nitrogen atom to which they
are bound to form a 6 membered saturated, partially unsaturated or aromatic
ring structure, optionally containing one to two additional heteroatoms

independently selected from the group consisting of O, S and N.
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yet anot her enbodi nent of the present invention, R3
and R4 are each independently selected fromthe group

weonsisssng of hydrogen and ethyl. In yet anotP@&r/US2005/029814

enbodi nent of the present invention, R3 is hydrogen
and R4 is ethyl. In an enbodi nent of the present
invention R3 and R4 are taken together with the

ni tr g8RMAeARMRLANRE Brd REnabge ey Mthithe fritfogen aton® to’which

menber ed, saturated, partially unsaturated or aromatic
thepgrs bouot do éormopts tona(Mmyrepiefenaling te Ak membeigd saturated or

addi tj onal heteroat ans_i e
SoBicabL s oPtonaly GRASRIY ahd SRS EfershRBd
é&diﬁ&%lﬂfe%ér%ﬁiomwﬁiﬁﬂeﬂﬁeﬁ@y soldcidl feorm thekeoup ogesibiing of O,
wth the nitrogen atomto which they are bound to form

2 andt (prefenably @drdhtmeea Referably Mi-r uct ure, optionally
contai ning one to two additional heteroatons

i ndependently selected fromthe group consisting of O

S andiandtRePBRbbEMETT dhaprdset inventipneRéand R* are taken
i nvention R3 and R4 are taken together with the

toigethsyevithithernitrogeniatom o WiGh MRYATRPAUNT A 250 19,67
e t h ki ini e to two
TERRE RS MR & obHRR i St Rpafia, dontaining on
dgﬂd%@@lﬂ?emd) wdditioaal lestefoaiomisHedgpengentiyraslented froot the group
and_ N. Preferrgﬁtll\ly, Q%a(%ﬂyd R4 are takfﬁ?t et\her with
eonsisting ely@nSashNtBrefpiadly PHINAMEre BIFEERY fof m a 5
to 6 nmenbered saturated, partially unsaturated or
aromatic ring structure, optionally containing one to

t \évo aBdiferabipl tha & ter Hateonsered dabwiatrch tiaytialy unsaddgratedb ey

t i sti f - N

Ll o SRAShBL ARl P 7 R Rl ety
Whibefad 6 tAE roy BEnistifPeNDa StarfeNb ePrefbrablyy thas heteroatom

partially unsaturated or aromatic.ring structure,
sndependsnityselectad fignotte gwupwensiding afifaand N, more

SEEHER) BB e MABBRA RN et erier, T L e,
taken together with the nitrogen atomto which

Suitable examples of the 5 to 7 membered, saturated, partially
unsaturated or aromatic ring structures which optionally contain one to two
additional heteroatoms independently selected from the group consisting of O,
S and N include, but are not limited to pyrrolyl, pyrrolidinyl, pyrrolinyl,
morpholinyl, piperidinyl, piperazinyl, imidazolyl, pyrazolyl, pyridyl, imidazolyl,
thiomorpholinyl, pyrazinyl, triazinyl, azepinyl, and the like. Preferred 5to 7
membered, saturated, partially unsaturated or aromatic ring structures which
optional containing one to two additional heteroatoms independently selected
from the group consisting of O, S and N include, but are not limited, to

imidazolyl, pyrrolidinyl, piperidinyl and morpholinyl.

In an embodiment of the present invention A is —CHz-.
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they are bound to forma 5 to 7 (nore preferably 5 to
6) nenbered saturated or aromatic ring structure,

Wopiosozasbi y containing one to two (preferably PCEYS2005/029814
addi tional heteroatons independently selected fromthe

0 oL SO the i RG2S bom e
qf?gﬁﬁ%ahskﬂﬁgml-smHR&cﬁcﬂ R@m(emwan(amgemheanwm =CH-

e nitrogen-atomto which they are bound to forma
Glo-. GIWmMBeedn@@dunamtle the persainventioRgl-3t is welented from the

tionall
i BPBET o Po o e R R A BRI, I
SHOMEr étﬁBédﬁr‘iérﬁ%fQﬁe Bresendmyetion nXef(es sblectdd ﬁmrrN,he group
nore pref era@d—kﬁ Preferably, th % ?’é‘m:]‘
mlﬂtlﬂgeﬂi ~p l@'i@l‘mn@a(t:(ﬁ"zki)ean‘ér"\g 5{‘@&9 Fﬁ'&t &hother

GG O B ooy SORLER SR Bup o

o‘f_zg1¢|-N -G g al{OH, )0 drat eChlaCHRAH-. iIndepandther| y
sel ected from'the group consgjstin

gmeedimantypf the, erqm yenyan SJsYr{P S%lﬁci%ﬁ’g%r%med”ﬂ&r%%g cgpsisting
(th S eH-0.3-CBI'IRE €D u's\'.?le ysat Iaﬁ/et BAbIHeR dnbotigRint bafRGbresent

aromatic ring str ures ich optionally contain
m@nttcm XY lad;élddt@m&brrhtmegroap@masshdgpénf&eéﬂ-?nd -O-CH-. In

fq%l(g%r quﬁgén(y}rgeeq;g}f%é) qu%gg Stg'eﬁ (}ﬁy is 3eiied!from the

| L I 0 g -
@%hgﬁ&g;gtns@ bRl 13%@ cpr;ggagdgﬁﬁ ,yJ|g>y rc:ecp@y ighd N (CH3)-CH-.
i m dazol yl, thionorpholinyl, pyra2| nyl, triazinyl,

d
£ A AP TR s

gaefrﬁ'ér%fwﬁé PlesuMt ipretion cxltvas RIOHE=OHeCHp. timyet another
Itional heteroatons i ndependentl sel ect ed from t he

gnnbomm@mtmfsthe messnt @vestign K- is m ((its)-Ghire 1arvet gppther
rt.g]odlmén’c ot the present invention X-Y is selected from the group consisting

of —O-CH- and —O-C(CHa)-.

In an embodiment, the present invention is directed to a compounds
selected from the group consisting of N-(benzo[b]thien-3-ylmethyl)-sulfamide;
N-[(5-chlorobenzo[b]thien-3-yl)methyl]-sulfamide; N-(3-benzofuranylmethyl)-
sulfamide; N-[(5-fluorobenzo[b]thien-3-yl)methyl]-sulfamide; N-(1-benzo[b]thien-
3-ylethyl)-sulfamide; N-(1-naphthalenylmethyl)-sulfamide; N-[(2-methyl-3-
benzofuranyl)methyl]-sulfamide; N-[(5-bromobenzo[b]thien-3-yl)methyl]-
sulfamide; N-[(4-bromobenzo[b]thien-3-yl)methyl]-suifamide; N-{(7-
fluorobenzo|blthien-3-yl)methyl]-sulfamide; N-[(1-methyl-1 H-indol-3-yl)methyl]-
sulfamide; N-[(4-trifluoromethylbenzo[b]thien-3-yl)methyl}-sulfamide; N-[(4-
cyanobenzol[b]thien-3-yl)methyl}-sulfamide; N-[(benzo[blthien-3-yl)methyi]-
sulfamoylpyrrolidine; N-[(benzo[b]thien-3-yl)methyl]-N'-ethylsulfamide;
Imidazole-1-sulfonic acid [(benzo[b]thien-3-yl)methylj-amide; and

pharmaceutically acceptable salts thereof.

10



i m dazolyl, pyrrolidinyl, piperidinyl and norpholinyl.
I n an enbodi nent of the present invention Ais -CH 2-

WO Revemessenbodi nent of the present invention X-RCT/BS2005/029814
selected fromthe group consisting of -S-CH, -OCH,
-0-C(CH 3)-, -N(CH3)-CH and -CH=CHCH-. In another
enbodi nent of the present invention X-Y is selected

f r om AQSItISHQIUé}nBQ@MéﬁtS gt preﬁe%venﬁbrﬁhhcludéﬂ@ﬁ@-bvherem
In yet another enbodi nenpt, of th

. e
mmmutumaelectewovong aseneier @fdhe ypnnbles qafipgd herein (i.e.

G515 18 S i e ity Hle S Rl

élﬁ%ﬁ&ﬁérﬂ'@)rén‘f dubsetbesiisglitdernssblreta fhom thertmmpletwghst as
SCH, -OCH, -N(CH 3)-CH and -CH=CH-CH . In yet

dﬁfmeﬂeher@lﬁaodl ment of the present invention X-Y is

selected fromthe group consisting of -S-CH, -OCH

and -CH=CH C-. In yet another enbodi nent of the

pr esem an extiidiraent of tiel mesahtenV@didnrm ctdmpcgprtdqoof formula (1)

consi st | ngﬂ of-S-CH and -0O,CH. ty ga @ bed

WHBERIN ke MES? apwétypné%ae?rwe@ AGEOH ijrIQnOt eprpcedip dasegbed in
ice at an

EEARI 7 HCUR PR B4 o P RIS e gt env

tiiﬁ"letlh’&armlem lhother@mmeem of the [Besent inventigrpareeompounds

ohiaaulEbeRersia b S aciuR: Frdsred aled Biacting picesture
HeseriMddinPxdrhble 'I'?n ay QDOQﬁQﬂ(b%Tosﬁf@@@réﬁ!étr tiedn bhequal to 3/5

present 1 nvention X-Y is seléected fromthe group
ovees asany imef intercal and -0-C(CH 3)-. In an enbodi nent,
the present invention is directed to a conpounds
sel ected fromthe group consisting of
L/ - ( berppdddritiivecampbirddist thessrebent idgention are as listed in

(5-chl orobenzo] bfst hi en- 3-yl ) met hyl ] - sul f am de;
7|"abEes1 ped 2otbeiamy| net hyl ) - sul f ani de;
L/-[(5-fl uorobenzo[ b]thien-3-yl)nmethyl]-sul fam de;
L/-(1 -benzo[ b]thien-

Table 1: Representative Compounds of Formula (1)

X X
1 [ \
R T Y
> /
A\N\H
=0
043\
N—R’
R4
ID No. R X-Y- A R’ R*
1 H -S-CH- -CH,- H H
3 5-Cl -S-CH- -CH,- H H
6 H -O-CH- -CHy- H H
7 H -N(CHs)-CH- -CH,- H H
8 5-F -S-CH- -CHo- H H

11
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3-ylethyl)-sul fam de;
/ V- (1- napht hal enyl net hyl ) - sul f am de;
whenwsntissanyl ) net hyl ] - sul f am de;

[ V- (2- et hyl -

PCT/US2005/029814

I V-1 (5-br om)benzo[ b] t hi en- 3- yI ) met hyI ] sul f am de;
N/ T (A r-arvnbon= L =1
(AN o en LUL e1T=37 )II ) III.:‘TII)II J =-sSul dain de
L/ 9[(7- fI'uor ohenz ?L?I#hl en- 8-yl ) net hyl|] - sul f am d¢; H
L/-[(1 tmethyl -1 Hindol-3-yl )@H(GHI)} sul f am de;
[V-[(4-trifluoronethyl benzo[blthien-3-yil ymethyll-suylfa
mte: L -[d4- | -CH=CH-CH- -CHa- H H
nnnnnn haoah=2al bl + Ky }
AV VAos By o7t et el II) I I dIII ue,
L/f?[(benz;'f‘j b] t/h W%’(Wajnet hyl ]6H H H
noyT p@rr ol d' n§-CH- -CHy- H
L/-I(benzo[ bl t hi en-3-yl ) et hyl ] 1/t vyl sul f ami deé;
| Mtlazo e4-Br sul fomStCldel d -CHz- H H
I {heanzo i i \f .
=0 |||\_|| u CLIIyIJ'aI
phgg CeuU | cal liy ac e%rt'\abl e sal tQH‘E'her elof . A'&Idi ti onal H
aiMEBLEFPT [The _gr@egent |nver(t;|1.|?n, Iincl ugle thogse H
vvherei njthe sulgstituents selected for e or norelof
t H20 var | @Cos def i nSeCHerei n (i-(éHz—Rl R2, RB, R4, X-H
and /\\ r-e—indd & ad + A |
ST~ C— 1T 11T |ux,||u L) _y QCI LCTC Clll_y IIIUIVI udal
su%%t i tpent' or jany LFB et of subglt'l?t uent s EII ect ed cthyl
fromthe conpiete TSt as defined hereirn. In an
enbodi ment of the present invention are conpounds of
formula (1) wherein the I\/Em_vi ty, msasured
accofei-rg—to—the—proecegure—gese Exarnpte—17—at

OSUT 1 UCU I II
: Lsghan or equ

al to 3/5

noter enbodi nent of the
peugds of fornmula (1) wherein

m ce

meastred agcording to the procedure
/ kg dosing is

300 pg/ kg dosing is g

at any tinme interval

present invention ars

the MES activity,

descfibed in Exanple 17, at 1'0
greater than or equal to 3/5 nICQ a
interval. Representative conp
inveption are as listed in Ta

1: Representative Conpounds of For,
R3+R4 together with the N atom R*

any tine
t he present

R°I\)ID No.

and 2, below Table
- X-Y-

ID No. -X-Y- R3+R4 together with the N atom
101 -S-CH- N-pyrrolidinyl
102 -S-CH- N-imidazolyl

As used herein, “halogen” shall mean chlorine, bromine, fluorine and

jodine.

As used herein, the term “alkyl” whether used alone or as part of a

substituent group, include straight and branched chains. For example, alky

radicals include methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, t-

butyl, pentyl and the like. Unless otherwise noted, “C14alkyl” means a carbon

chain composition of 1-4 carbon atoms.
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101 -S-CH /V-pyrrolidinyl 102 -S-CH L/-imdazolyl As
used herein, "halogen" shall nean chlorine, brom ne,

w0 bawen23sel and i odi ne. As used herein, the ternPCHUK2005/029814

whet her used al one or as part of a substituent group,

o kyt ) By GoBb B RS Ps BARR T o 67 BUSH NG ar,
hetbalyl, hetétbwyn trERlpdyd maena\kwowé or h’(mé)slubstmeh'gd
and the [ike. Unl'ess otherw se not ed, "Ci"al

prefaralin fromupne & fiyp substituents, maje @é@f@@\blﬁ{@ﬁ{OW&ﬁHee

ST BRI i s Hopemanty
kaletahBonT thelise of silisdtitierdst s, preferably fromone to

five substituents, nore preferably fromone to three
substituents, nost preferably fromone to two

Subst e F%f%rer{ﬁéﬁﬁ%%ﬁgﬁfﬂfews 5 ?éi'fd"éqnaéﬁghaaﬁtlw ﬁetag% rt#at

substitue erence to substitlents
Whettepereltivan grie obsuch sutztitwdnds ispossibleasucmeubstitsenth may be
substi tuen ossi bl.e, , , such substituents may be the

dhgBage Qflé' %rreé‘ﬁfom%%‘f"éﬁm "other. To provide a nore

conci se description, some of the quantitative
expressi ons given here| n are not qualified with the
t er m "Tabprovide 4 mdre condeeﬁmdpﬁ%tsmpﬁﬁw quantitaiive

bout ! i ;
sRomrsinnsca R DefRlf at< bt shufliedhm, fistetvli 4B, Inis
YiAbEfstodd thatiwiethat he tBRAMAbG” ihssd ésapnd"tﬁy or not, every
approxi mation to _such given val ue that woul

ceastitygiven bergimissmeant sareder torfhepsturl @ivasy yalgm and jtfs also

ig( rtééﬁfteg% Qﬂéd%r%m@q 110 téLfHFn 0%19%‘? N %fgxﬁs’ch?t woulg reasonably

%le\'iﬁfemeii bi#sed on the ordinary 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 “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.

Unless otherwise noted, the position at which the R’ substituent is
bound will be determined by counting around the core structure in a clockwise
manner beginning at the X-Y positions as 1,2 and continuing from thereon as

follows:
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As used herein, unless otherw se noted, the term
"l eaving group" shall nean a charged or uncharged atom

w@eoogozaspl whi ch departs during a substitution BPCT/US2005/029814

di spl acenent reaction. Suitable exanples include, but

are n t t t
and tRobiddeShY, Sustyerths CH=GFEYHR, fronBEA Fifoup will be
@dmmhd tdaet, R 3saig bbtintiry thies doatindeavicldckbésedatorindithe dore

count| ng around the core structure in a clockw se

wetbre B gTRew)y #otathe X- Y positions as 1,2 and
continuing fromthereon as foll ows: Should the X-Y
substituent be -CH=CH-CH, then the X-Y group will be
Clou nLHddesstiandﬁrd Foravicl g tised) thrbeghavd this Wisstbsure, the terminal
cl ockwi_se arqund the core uct, a evi qusl| .
eition of trridrsIghalag Ae Shise RISHPRS FELdOIaW e i i adiacent

0 « -

Ao LATHE She RO bPARI Rl TRUBTOTxaBle 2, RhepyIC
Cbelk;aldnanmﬂrbbnyllaﬁ(bgaﬂtyl"tgubtstlmm refees @ grouy of the formula
attachnment. Thus, for _exanpl e, "phenyl C-i -
C6al kyl am nocar bonyl -C 6al kyl " substitue re{\er s to
a group of the fornul
speci figation, parti ‘
are as-§-e+CoG; al = Di or oet hane DCM =
Di chl oronet hane DMF = N, NHDi net hyl f or mam de™BWMBO =
Di et hyl sul f oxi de LAH = Lithi um Al um num Hydri de MIBE
= Methyl-te/f-butyl ether THF = Tetrahydrofuran

Abbreviations used in the specification, particularly the Schemes and

Examples, are as follows:

DCE =  Dichloroethane

DCM = Dichloromethane

DMF =  N,N-Dimethylformamide
DMSO =  Dimethylsulfoxide

LAH = Lithium Aluminum Hydride
MTBE =  Methyl-fert-butyl ether

THF =  Tetrahydrofuran

TLC =  Thin Layer Chromatography

As used herein, unless otherwise noted, the terms “epilepsy and related
disorders” or “epilepsy or related disorder” shall mean any disorder in which a
subject (preferably a human adult, child or infant) experiences one or more
seizures and / or tremors. Suitable examples include, but are not limited to,
epilepsy (including, but not limited to, localization-related epilepsies, generalized
epilepsies, epilepsies with both generalized and local seizures, and the like),
seizures as a complication of a disease or condition (such as seizures associated
with encephalopathy, phenylketonuria, juvenile Gaucher's disease, Lundborg’s

progressive myoclonic epilepsy, stroke, head trauma, stress, hormonal changes,
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TLC = Thin Layer Chromatography As used herein, unless

ot herwi se noted, the terms "epilepsy and rel ated
wele®oenzsss” or "epilepsy or related disorder” BtEDE2005/029814

mean any disorder in which a subject (preferably a

AT ) S PP AATEL SRR e e,
%’élgenﬂélecréiﬁér |ré§ﬂe%§ﬂ*nﬂ@syr@%hép§nﬁ {Hermdeu dPrefprablyf theatisorder is

mted to, localization-related epil epsies
@a@edlfnomaplmsyémaé@esg pf 1yégsulwrmngch5@ﬁpr origin), essential

I
€Emot Pt iien 3 onde sfiob iy 08 disder i epicpsy
(rE45Q1eRS of Bjpel UREeRYInG ehasedr viidih) enessehtialdramdry,
phenyl ket onuria, juvenile Gaucher's disease,

Lundborg's progressive myocl onic epil epsy, stroke,

head a «eS Ll r

w t AT “SUEE = Jgb Refin TRRAES st Breferably 2
AeRimxiiiosn preia@btyr@ hUirie®) whedweritcenl the ro@g&nt of tregtmerd s

[inb syndrome and the like. Preferably, the disorder
plaseyualion UIEXPEHMEESi | epsy (regardl ess of type,

underlying cause or origin), essential trenor or

restless |inb syndrone, nore preferably, the di sorder

is epThe@‘yn {thetapaiitizadly efffeciive amiount’[asi usgddereis, means that

ori or. e tial

SEetinh S PR s RRaTRApstcal vt PGS theilgical o
AR il ‘T’éﬁfdi‘%b){n a tRY0BRystehn dnppal eunidieteRissdingSought by a
t reat nent servation or experiment. The term
researdwemetemarpmmeehcal decterpuather gliniigagwhishdneludes

Aot g FYEplarte pEf Ao R RE nRRa ERes | o

response in a tlssue system aninmal or human that is
bei ng sought by a researcher, veterinarian, nedical
doct oAsmsedthecfelmkhemtafrramomnﬂ%lﬁlqm& ierded fo-gneamiass a

z 88%@%%@38%& gfﬁe‘a' |ﬁ§r%§ifeerﬁ§n uﬁjjf:h(%:‘n)‘érﬂeedlftl%éﬁl%unts as well
'aQtaﬁWﬁdstjét vaiiel i@, directly or indirectly, from combinations of the
specified ingredients in the specified amounts.

Where the compounds according to this invention have at least one
chiral center, they may accordingly exist as enantiomers. Where the
compounds 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.
Furthermore, some of the crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in the present invention.
In addition, some of the compounds may form solvates with water (i.e.,
hydrates) or common organic solvents, and such solvates are also intended to

be encompassed within the scope of this invention.
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product conprising the specified ingredients in the
specified anobunts, as well as any product which

WO e®alorisel directly or indirectly, from conbi nap¢DNS200$/029814
the specified ingredients in the specified anounts.

Wher e_t he d i NOL..t.Q .£his i '

ot 1 citi Prsenbaypaford BiERiss ik thrdpBiBargs R
ﬁdlﬁﬂfs STRESnvettRIe |hfgermarpgu¢1dprmeggwl bevfurmstional
e chiral centers, t may additionally exis

ohhra/atmesoﬁkhescommowrm whish arhaeadivoermverile 2 Vlvgdeis? the

r{aﬂﬁ{rrggagﬂ%%gp%ﬁ fﬂ%rrﬂg{ho@%eof?%%'?_rﬁgf\ﬁé%evﬂrbgém

I nvention ernore, sone
|ﬁ‘\‘7eﬁthﬁ1 ‘Er‘ié/ﬁérﬁi "ddﬁﬂnfstérmg”fshalltelneonqua]ssmhieih'ea’Gyeleb@féhe
as poejy hs and as such are intended rl éj
\lamotuls mrdg@ndesmbédtwliihthq ¢PrRRAYRG éﬂec'éiéﬁlg/ Qsclpped of with a
g r
SRS ok PSSRkl o8’ ol o convers o o
%Mﬂi&@rﬁp@nﬁd povivoaéed adnﬂmstnatmntmﬂnpawwt V\,Ctonwantlonal

th f th
PTRGEaMSS Tor thel SPlpetoneambBIasATOIGT SHbke PLsE Hhrivatiyes are
(ﬁ&c? eﬂvﬁ?teggﬁplé Nn9BREIR! of FreaFudy’ 0gd U9sSBUhddadre, Elsevier,

unc |oh erirvatives t he compounds whi ch are
1@g8lily convertible in vivo into the required
compound. Thus, in the nethods of treatnment of the
present invention, the term "adm nistering" shal

enc O”F’ ésé l?\erﬂbﬂ%ﬁ{é“?ﬁé sgfts bhmeVéHmpclﬁndh sbthieingention refer to

descrl he conpound ecifically disclosed or

Roboxac &m'mmambwbinaﬂy aq;eptgb §al§§>ec®thq5§|ait§ may, however, be

Gsipbenae mrotralioh R sBRIRRHR o fali, RS [kEfiton grfthei

gﬁﬁi’fﬁéﬁéu@il‘}éﬂl y BtagRableasliboSuitdisie phlagmhtenticas acceptable salts
reparation ‘of suitable prodrug derivative

ditherddveppuridsrineludesicid additiopsaity whigh ps}aé(d?qufg«a’mpga,_ be
F'or d%}gr%?{lr‘?g a%oﬁ?t‘i’dneéf thé%%?‘npound with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, sulfuric acid,
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
potassium salts; alkaline earth metal salts, e.g., calcium or magnesium salts;
and salts formed with suitable organic ligands, e.g., quaternary ammonium
salts. Thus, representative pharmaceutically acceptable salts include the
following:
acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate,
borate, bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate,
citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,

isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate,
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’ﬁ'@bslfpﬂ@s@ﬁ'@d eiaﬁeesuﬁmv%alﬁw a@ydw%

For use in nedicine, the salts of the conpounds of
this invention refer to non-toxic "pharmaceutically

waewepembl e salts.” Oher salts may, however, PET/USHD#029814

in the preparation of conmpounds according to this

v o) e C
LG ey AN PG S ERLAGFRRAAR Byt
hheate dﬁpﬁémﬁ}fglucfmhmééaramodmd ghtt] @leamlpamodne ttd;mbayate)
for exanple, be forne h a solution
palfpiEtiAdPantorhanate thscs)hatﬁ'}alg Bg% @{fﬁce'faw@'épﬁvonate salicylate,
efe%%lfeaema@%&bé%&&e ﬁu@é’ﬁét‘é??r\rﬁ{dté @Bft-ste, Bl IBsylate,

funari ¢ ac acid, succinic acid, acet

givthiodidenaind ealecatd, citric acid, tartaric acid,

carbonic acid or phosphoric acid. Furt hernore, where
t he conpounds of the invention carry an acidic noiety,

Ssui t ald {@’ftﬁﬁ\ﬁfé‘él %'nbyoa%%%W@H' 5Bb LSed efROpreMaYation

i ncl ude a salts, e.qg., i um or potassium
eﬁbharmmmﬁicahysaeeeptabmeaﬂs ledude ’th%fcglowuagl CI um or

2?32‘:;%'8# S aHE $53io i 2 2 ARG rolfc iy & fed amino acics,

a&i@?é@”rﬂﬁta%td é%c@ﬂﬁé geigcLidspattid/adid Clepiavlesulanit sicid,
|nc ude OW ng: acetate benzenesul f onat e,

benzoistasid, - amtemmlmenmlcsa@fia{*é camnphoria agid, Camplaft?féulfomc

B s SRR 8 Ko g RELEEPRA . copryc ack

enflantie ackyicitt atkl, cpsiniateid, Geué@tlwlfdrmmahane-1 2-
gl uceptate, gluconate, gl utanate, col Iyl ar.sanj | ?
%@gﬁﬁg nic acid, formiic acid,

fdr C%ﬁ?'& R{ ol fa ) 5y5€"‘9ura?aheﬁg{08ﬂé9@mﬁ §c98 hDCQT@écﬁuc acid,

I Ona

MRgRebisric aeRly Lajgletantietaeid, l@(—@m—@&taﬂ@abwl glyt:bhxt acid, hipuric
rret h%l sul fate, nmucate, napsylate, nitra

isetigrajiracusaeid, hyereshigrcssid, (+aﬂ-elat=fé> a‘ﬁﬁn@%’t[@- -lactic acid,
T e —
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, palmitric acid, pamoic acid, phosphoric acid, L-
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; and

bases including ammonia, L-arginine, benethamine, benzathine, calcium
hydroxide, choline, deanol, diethanolamine, diethylamine, 2-(diethylamino)-
ethanol, ethanolamine, ethylenediamine, N-methyl-glucamine, hydrabamine,
1H-imidazole, L-lysine, magnesium hydroxide, 4-(2-hydroxyethyl)-morpholine,
piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyrrolidine, secondary
amine, sodium hydroxide, triethanolamine, tromethamine and zinc hydroxide.

Compounds of formula (1) wherein A is —CHz- may be prepared

according to the process outlined in Scheme 1.
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stearate, sulfate, subacetate, succinate, tannate,
tartrate, teoclate, tosylate, triethiodi de and

W@ 2006/02388¢1 Representati ve aci ds and bases whi cPCTYHE$200%029814

used in the preparation of pharnmaceutically acceptable
salts include the follow ng aci#ls including acetic
acid, 2,2-dichlorolactic aqjd, sacyl ated am aci?{js,
adi p| ci al gi ni cRﬁﬁN&l—%rscN)r bi c ac‘q NI C
Ldl belzengsul fonic_aci d,l benzoi ¢ ac ﬁ' Y
- adet anildobgenzoi ¢ i c aci ”
nic acid, (+)- ((\gq S) - canphor - 10- sul fonh¢ ,R
aci d, \?)apri C |d, caproic acid, caprylic a% Sj
ci nnam’c acid, TCitric acid, cycl am c acid, \840
dodecyl sul furic acid, et hane- 1 , 2- di sul fonic aci dO=X\
et hanesul fonic acid, 2-hydrocy- et hanesul foni ¢ aci d, N\Rs
formc acid, fumaric acid, galactaric acid, gentisi (R4
acid, gl ucohept oni ¢ acid, D-gluconic acid,
D-gl ucoroni ¢ acid, L-glutanfileraeild, a-oxo-gl utari c
acid
w1 RPN A5Ugt PSP bURl BRI P, & known
@@h@ouhd@r@i@nﬁ{ﬁbmme@arembyé ksown imethods; is- read:ted vath d suitably
mal oni ¢ aci d, -DL- mandel i ¢ aci d, nethanesul fonic
aébﬂltumma%% obfosmuia (V1 RKPRWN SePMaYRCG EoMmpasind
B uprof By rRidr metn e et eI il 8 prosent
acad anpadntiin thee rangedof atmmbiZdoabodI 5|cdqn5\m1mtsplnm drganic
IutamcaC| licyljc acid no-s lic
sbivant sussaes cqzne. wefiandl, digrare. shddhakeppterabl, in‘an
%ﬂhg&ﬁ’du% JRghflic ;?r%?érgbl y( &) ah eléVated té?nﬁér'a@hre in the range
t hi 0cyani c™aci enesul foni ¢ acid and

oh dbouytl mﬂ(btcaabamt ”EOMCbme preferally af abovbreflax temperature, to
L argi ni-ne, bengt ham ne, $e? at hi ntz cal ci um
RITeHAding: CorpRHBH Of IR RE)-ani ne,
d| et hyl am ne, 2-(diethylam no)- ethanol, ethanolam ne,
et hyl enedi am ne, N nethyl -gl ucam ne, hydrabam ne,
Compounds of formula (I) may alternatively be prepared according to the

process outlined in Scheme 2.

R3
I /
R*>~NH—-S—N f
L0 X T R1—{— ‘
R'— Y o R & )
yZ / »> R2
(V1) A
(Vi) A—nNH, (1) \_0
043\;
Vs \R3
R4
Scheme 2

Accordingly, a suitably substituted compound of formula (VII), a known
compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (VI), a known compound or compound
prepared by known methods, wherein the compound of formula (VI) is present

in an amount in the range of about 2 to about 5 equivalents, in an organic
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1H i m dazole, L-lysine, magnesi um hydroxi de,
4- ( 2- hydr oxyet hyl ) - nor phol i ne, pi perazi ne, potassium

whyasoxisde, 1-(2-hydroxyethyl)-pyrrolidine, sePORUs2095/029814

am ne, sodi um hydroxi de, triethanol am ne, tronetham ne

d zi hyd i de. . f (1 j .
B0 5 YT R BT RAY S UL PRI, ' o) HIBIE00s Broanic
8otuent gfbfbfhbﬁe%% diePateamBmbefstans i thel range of abbabb9°C to
substituted conmpound of fornula (V), a known conmpound

abowtolq8 Gy ehqre quafesablyyat lehouhrafiexenperature, da yiekd the t h
a suitably substituyt CO nd of formula (M), a
RWé@\ﬁPWH%bG‘PI@pQPna&ngfﬂﬂggw'epar ed by known net hods,
wherein the conmpound of formula (VI) is present in an

amount in the range of about 2 to about 5 equivalents,
i N anComypmninds i formmylag 8 hwherain HaisctCHaenayor example, be

S a358, SRSobl b R BT SRl o

tenperature inghe xange of about 50C ta abo 100C,
nore prefer akout reflux tegpefatu to yield
t he correspf@ndi n ound of ’for Rul [ (1a) ounds

of formula ternatively be p
to the process outliyed in Schene 2. Schenme 2
Accor di ngl y(vi)sui t OBlubsti tuted conpound 2
formula (M 1), "a k@own conpound or conp@X¥hd @r epar ed
by known nethods, is reacted with a suitably
substituted conmpound of fornmula (M), a known conpound
or conpound prepared by known odsyx wherein the
conpound of formula (V) isqprese n amount in
the range of about 2 to abdut jb nts, in an

or gani csol vent such as THF, di

preferably, in an anhydrous organic so\vent,

preferably, at an el evated tenperature NHe range of
about 50C to (Vlla)
Scheme 3

Accordingly, a suitably substituted a compound of formula (Vill), a
known compound or corhpound prepared by known methods is reacted with an
activating agent such as oxalyl chloride, sulfonyl chloride, and the like, and then
reacted with an amine source such as ammonia, ammonium hydroxide, and the
like, in an organic solvent such as THF, diethyl ether, DCM, DCE, and the like,
to yield the corresponding compound of formula (1X).

The compound of formula (IX) is reacted with a suitably selected
reducing agent such as LAH, borane, and the like, in an organic solvent such
as THF, diethyl ether, and the like, to yield the corresponding compound of

formula (Vila).

Compounds of formula (V1) wherein A is —CH(CHs)- may, for example,

be prepared according to the process outlined in Scheme 4.
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about 100C, nore preferably at about refl ux
tenperature, to yield the correspondi ng conpound of
wo oot ame( 1) . Conpounds of forrmula (VII) wher ePeI/BS1085/029814
-CH 2- may, for exanple, be prepared by according to
the process \lili d in Scheme 3. Sche 3

Accor di ngl ably substituted Zﬁqd of
forml R owT-tompundR Yr epar ed
by known reacted with an g agent

such as oxalyl chl gride, sulfonyl chlofide, Yand the
l'i ke, and en rea N%th an am ne(gQurce
anmoni a, ahmfoni ugyhydroxi de, and the |ike,
organi ¢ solvent such as THF, diethyl ethef, DCM DCE
and the like, to yield the correspondi ng conpound of
formula (I X). The conpound of formulg (IX) is reacted

with a suitably selected red t such as LAH,

borane, and the—tike™i nRd ﬂvent such as
THF, diethyl ether, and the ield the
correspondi ng conpound of formila (Vi\la). Conpounds of
formula (VII) wherein Ais (\ﬁh{()CH:%)- w, for

exanpl e, be prepared accordi ng 't qqide proc%ss outlined
in Schenme 4. Schene 4 Accordingly, 2 sui t abl y
substituted conpounds of fgehema4 X), a known conpound

or conpound prepared by known nethods, .is reaclz‘lﬁﬁe Wi t h
a ni xcerdinglyor sHitably substiuéhremaernds ghiara 89@ a known

p | 3 .
e
af fancansis eamuformaf acgid eaherein rrenmitiore oSfoegamidé and formic

at _an el evated tenperatur about 15Q0C, 't ield .
ﬁqga @d}rﬁag% ﬂ@nn@nnggﬁw%ﬁ rg“aa@ @BEHT ie@mv’)a_len?, B/rle?erably, in an

excess amount of greater than about 5 equivalent, at an elevated temperature

of about 150°C, to yield the corresponding compound of formula (XI).

The compound of formula (XI) is hydrolyzed by reacting with
concentrated HCI, concentrated H>SO4, and the like, at an elevated
temperature, preferably at reflux temperature, to yield the corresponding
compound of formula (VlIb).

Compounds of formula (VIl) may alternatively, be prepared according to
the process outlined in Scheme 5.
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The conpound of forrmula (Xl) is hydrolyzed by reacting
wth concentrated HCl, concentrated H2SO4, and the

wo 2006/02361 an el evated tenperature, preferably BET/D8fb029814

tenperature, to yield the correspondi ng conpound of

formula (M 1b), Co unds of fornmula (VI ma
alternativel y; nBg\par ed according t %chss
out | i nedR 5. §cheme—5AvcdRdingl y, |a syYtably
substituted of formula (XI1I), 'L is a
| eavi ng group such a§ Br, d, I, tosylate, nesylate,

and the like knowA-sgnpound or conmp@uny prepargd by
known nethodggﬂis reaéfgﬂ with sodiun1ggige, in aﬁ3
organi ¢ solvent such a DMF, DVSO net hanol, ethanol,
and the like, to yield the correspondi ng conpound of
formula (XI11). The conmpound of for b@ (XI11) is
reacted with a suitably selqct* att g agent such
as LAH, triphenyl phrospttneR H and phe |ike,
according to known nethods, to e cor respondi ng
conpound of formula (VII). Conpounds of\ formula (VII)
wherein Ais CH2 and X-Y is -O(@H)2- may—Nqr exanpl e,
be prepared according to the process outlined in
Schenme 6. Schene 6 Accordi 8ghemed sui tably substituted

phenol , a conpound of fornmula (XIV), a known co und
or coﬁ@@gﬁhngiVe@éH@%UMﬁuhﬁ@Mﬁq(ﬁQrﬁBQﬁn@ of f%%@%&)‘%’ wherein L

A PEDRTAES B P SOPEd r 1200  or
BYHipduRd oradiniduhd preparddbrRnowpanethoss) ieeaactedatittasodium
i Spaihan csad Solveat Such 91, PHIS Gorebiimdrtagnd, and the
TG S gl i @ ()

The compound of formula (XIII) is reacted with a suitably selected

reducing agent such as LAH, triphenylphosphine, Hz), and the like, according

to known methods, to yield the corresponding compound of formula (Vii).

Compounds of formula (VII) wherein A is CHz and X-Y is —~O-CHz- may,
for example, be prepared according to the process outlined in Scheme 6.

o)
~-OH o\/”\ 0
1 1 1 \ R1...._I.
R _}' — R— —_— | / /
A F
(XIV) (XV) (XVI)
x—C 0
R'—- — > R'— —— R'—
| Y, ‘ /
F F
(XVI) Br (XVIIT) Ns (Vilc) NH,
Scheme 6

Accordingly, a suitably substituted phenol, a compound of formula (XIV),

a known compound or compound prepared by known methods is reacted with
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pol yphosphoric acid, sulfuric acid, hydrochloric acid,
and the like, preferably with pol yphosphoric acid,

w@e@bermbl y in the absence of a solvent (one sSkRCT/US05/029814

the art will recognize that the pol yphosphoric acid

S4medeelp. FHE oy 4 BB TR 0 0O,
(NééC)Od, Na?ﬁaném(ljammb p)t/]rxbue (mlcbmeldrl@:nlman mgdmnasolvent such
cipnimde [nt

w%ﬁ%’r‘feﬁ@maJHF,@rgﬁﬁeﬁlééiq?&?e v ncelevpigd ferporature,
d the like, .
R AT ST cooahe Pt Fent . o yi el d

t he cdiheesmopdiimd otfmmmulmd(\b)ﬂsfreacﬁedam(h@h lacid gieh as
for ct ed

EPNIRBOSPROts agiy shwic gy ehxdsrgaﬁ'?e” g, breferably
'Wﬂ"h;%l?bho&%ﬂ@f&%md %f@férﬁ y lih kige ab@eﬂéeebi;ja EBF?/ent (one skilled in

cor respondi ng conmpound of formula (XVI1
dbﬁpdwwu re¢ogrizerthat tbwblyphosghcpraaacldwqm a# thﬁ solveal)] tp yield

%ﬁ? gﬁ%ﬁg?é’ﬁcﬂﬁéi‘fgﬁ@&'ﬂg UCh‘HHSQ@H| i ke, according to

known Wé‘tﬂﬁﬁourﬁd’of’f&h@ld DEVI§ ¥ FeRRESIAitA% SEUTBE WhBrdthine such
formula (VMlc). Conmpounds of formula (V) wherein X-Y

ias N-ramosueginimide ietherpresenpe op bepae\dperedeis: Birng@ndghe like, in
L Ccrgﬁgﬁzﬁsscﬁvémtéucﬂﬁé 9§|§ E Fcfcl}?or Mlcmorgm %‘(gﬁf@nd the like,

1€ compound o

fopeferdlsly § mb%alo@edmed\nrgmﬂ@ eolvenhto izsah thenconpsspumidir
by known nethods | s reacted with choroacetal dehyde
gomnavd efdetavladXMibonpacet al dehyde di met hyl acetal ,

o SRR of Rrih PLAPRRSEaBboRuleagiBNEAads i an
pogarss isolvenasbomat@)Fp IE6| metigrbl pathdaol, and thadike, to yield
ltllnﬁf %brr{egponding compound of formula (XVIII).

The compound of formula (XVIII) is reacted with a suitably selected
reducing agent such as LAH, triphenylphosphine, Hy), and the like, according

to known methods, to yield the corresponding compound of formula (Vlic).

Compounds of formula (V) wherein X-Y is —S-CH- may, for example, be

prepared according to the process outlined in Scheme 7.

OCH3
X SH AN S\)\
] 1 | OCH3
- _— = R-—I -
F = o
(XIX) (XX)
S
NS 1__1l o
1 _ s R—
R_{;i) (A
(XXI) (Va) =0
Scheme 7
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an organic sol vent such as THF, DMF, acetonitrile, and
the like, to yield the correspondi ng conpound of

w0 o006 XX) . The conpound of formula (XX) i SPCEHS108%029814

with reacted with an acid such as pol yphosphoric acid,

| f
or ef ortgr P Ol ns Ol BY omdihd BrohnbEy (), & nown
é&hﬁb@ﬁ’& 6?— eaﬁbpoﬁhdf[ﬁépﬂeﬂ bynkridven atmamlsofeaat@bwme nt
(one skil in the art will recogniz

pmrgapn@tgmemd@ digethvargetal 6 bfcrreomtai%@ﬁ?ﬁ% é’HEeH’eW aﬁ%ﬁa' a

t
P EoF B, bR S0Eh et RSB Bt o,
@bcﬁygmﬁt-bww potassiurh cakisorate qﬁdtassMnnlpmJ‘ramdeeand the like, in
b orasuiia sahenbsuet 8 (kD °5£§;@8&@%9 e (k3" thyield the
h| hyl hyl
feadt o phEPBARL of Krhutd (RED OF ot MY ei's i

cat al Yaé courgioumsl dfi fbanular@(t)@ns eeztted ivth, reatiedi witiran acid such
trichloride, .tin tet;achl Qri

8 GaPBosBIN O SHIES B MEIPENBHG ARC. 2H0 1R BKF: Rigferably
FithpoiiiHR n’PﬁBHé cidintthé p’r@sE&ﬁ:eCﬁf dhictBbahstie, Qﬂ&‘ér@bly in the

about Too erature, the correspondi ng

absqruenof a)BolR/enh(gir‘@ s{kuha)d mct%ammmvcus*ec@gmlae whatdhel )

DTN N LA SRR
'é?/etéH %n&%&ﬁﬂxr&@n Y ARy’ ofTebri b6t YO to 2BB°C, preferably at an

rnat,l be prepared according to the process
elavbteebwmpersnmm apoutdilexdeBpecait, fglyield the aprrasipgnding

substit of formula (Ib), is reacted with
sowptlaaﬁ?%fnﬂﬂg?#gﬂed ani ne, a conpound of formula

(XXI'1 yrhe@ofiSMhdCSBAHOR (‘X)(I}?i%ff’é@éﬂé@l Witie BaoafylBKnd Regent
nmet hods, in water or an organic

such as dlchloromethyl methyl ether, and the like, in the presence of Lewis acid
catalyst such as titanium tetrachloride, aluminum trichloride, tin tetrachloride,
and the like, in an organic solvent such as DCM, chloroform, and the like, at a
temperature in the range of from about 0°C to about room temperature, to yield

the corresponding compound of formula (Va).

Compounds of formula (I) wherein R® and / or R* are other than
hydrogen or R® and R* are taken together with the nitrogen to which they are
bound to form a ring structure, may alternatively be prepared according to the

process outlined in Scheme 8.

110 XX
AP SPLS R'—r )
R2 N~ F /

A—n’ H R?

N  ant A\N/

(1b) 5=0 XXI1 (Ic) \

NH, 07

/N\R3
R4
Scheme 8
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sol vent such as di oxane, ethanol, THF, isopropanol,
and the |ike, provide that the conpound of fornula

W@ b@wp/0z3s6l t he conpound of formula (XXI1) are apCT/E88D5/029814

partially soluble in the water or organic sol vent, at

ate [ re in_the. r . :

F enperapaiidy o sty Bagaled LRI LY 2083 b, is reacted

ithresaitabl g substititiedl sninee acanss el fogmulaniedh da dhown

formula (Ic). One skilled in the art vviII,re%o nize .

EPRPOWAB 05ICOMPAUBSRTPBArESt R kapw mecthpdedtVa ﬁeeh?ﬁ‘ grganic

e e e 4 Siop@H, ool THA MoltbpRRy, B T TIGS PG that

%dmmhpth)en@bf demmaJ'(I]p;abhé I:h@ kcompiosind rof sarwdat(XXil3 arnst least
ere the processes for the preparation of the .

eaRiEb eIl e weter 8 ORANIG SENEND 7t gi g aRSTalrg i the range of

K hS

ot s tFogh BEERITENS bbIE AT AR SO dfbut reflux

teraperddriey & yieldinet cogresplondintheoropopadintiformeia @e).

prepared in racemic form or individual enantioners

may be prepared either by enantiospecific synthesis or

by T egnidiSiifdt inthe HORMeBEgniZehal WheiRERESctidIestep of the

resolved into their conponent enantioners by standard

peastenit inventiopundy be canied evhiata variely 0@5@@@@%&@'@'1’%‘“ systems,

b t f ' ' .0nt i ' '
S8 Bl 181 2814 80 3 O FRL MR 5YRaBR bivents
brsolenPsyfbmey! - L-tartaric acid foll owed by
fractional crystallization and regeneration of the

free base. The conpounds may al so be resol ved by

f or maty4 ' i - | _
by cnVifiRiedhe HiAceRES 1P paRforX A cBfbaurls| R¥BHiing to
¢t Invention igivearige toAnbeumeadf stefepisdnerse tirgselisainenamayde

resol ved using a.chiral HPLC col . Durir f th
5PBRERIE® HY RONVRRIGRA LRAnSHONGTS SYRD S0 RERRATRL S e TPRAtogTaphy.

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

rregeneration 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

Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and
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present invention, it may be necessary and/or

desirable to protect sensitive or reactive groups on
wa@ngoe023sshe nol ecul es concerned. This may be apdi/eymds/029814

by means of conventional protecting groups, such as

'llcﬂg?ﬁ? desc&igpgdl\ﬂiﬁ/ Pr e i,[| g R [ Q [ esis, John
V8o E SRR . &t Frdibct oUBE Ph@E bb YemBved s ai convenient
Org%-m c Synthesis ,Erlo nm\% eyB& S?ﬁs 1991 .Ia;ti'he

qubsequenigagesing mejnass knavey BamaheArt onveni ent
subsequent stage using nethods known fromthe art. The
present invention further conprises pharnmaceuti cal

CONPOPHhé | Pﬁéb%rﬁ Hvieation fﬁﬂ'tl@éf&:%pmnﬂsqaiwnmutisalafomposmons
formul a with a pharmaceutically ac

cetaining o aF nfmf@ gompaungs ahdimyianh Vﬂ%hggﬁﬁrfﬁac%%@aﬁ}’
qr:cg;:eg)tﬂilgsgf éjrﬂ%%e {lcélgc%n‘lrﬁ%‘ﬁmdsoébrﬁgﬁﬁ{ @ﬁ@'o; more of the

|ve I'ngr edi can be prepared
ddthpomicd yf ﬂhile)GhV@wttdﬁﬁdesmmbed erein asineaotive ln@n_edl@t can be
phar maceuti cal carrier accordi nrgqit 0 conventi on

mﬁﬁﬁfﬁﬂ:émntmte%wﬁ%n&wm%@m%% QLESMPPHRAR Wi |aer may
B thgﬁl (yé’?’Fl?leé%Cd?&l g%%n%ﬁml %aﬁﬁﬁﬁelﬁﬂ&él compounding

eS|re route o mniStration (e.g., oral
ﬂ@&haiql;esal"[)he ddrrier mary thke awrtidervalrlepf @ﬁ@rmmd@pgngmmw the

S“SPegG 2 kaSminp s n dr ot SRS B8 FRlguf o
PAHAHS élﬁﬁ{‘ésssuéﬂ(#r%ﬁjﬁéabh%%an@ bakitibhg eéuitabtwbmner@and
nts and the |ike; for solid oral preparations, such

ad:dlbmm nciydecaptan) @chdado:tsmlcar@ls dlaveHRy agentss pegservatives,

%@gﬂgggﬁl It hgnegg;ﬁelsn s gnaﬁﬁ% gﬁ? Yor %b'ln dérc‘al pfpdtElibs, such as

gbwhelsS gapsiles sadanbrtsruitable darHers & addluva:k include starches,
preparations nmay al so be coated with . subst

a@gwagdmserﬁs wenslatingiagestsa gy icanta PiReLrip ﬁl %@aﬁﬁﬁage“ts

S0 SIS R A L A S a8 uch

Qé CERETELS o @@bﬂférﬁ:—cf@te@ goasdednodulatecmejm sitealfahisprption. For
or preservation

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
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,
e.g., oral or parenteral such as intramuscular. In preparing the compositions in
oral dosage form, any of the usual pharmaceutical media may be employed.
Thus, for liquid oral preparations, such as for example, suspensions, elixirs and

solutions, suitable carriers and additives include water, glycols, oils, alcohols,
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I nj ectabl e suspensions or solutions may al so be

prepared utilizing agqueous carriers along with
wappsomssat e additives. To prepare the phar maceCt/Usmns/029814

conpositions of this invention, one or nore conpounds

Pl LA B 0 O 8o

@@@Qfeﬁﬂm éu?chcém\I@ﬂéxamplb pbwdermceapsumlaé captetsy gdicags and
techni ques, which carrier, may

d
eblats, Wbisblricaigions apd @ddiives HIC'W%E&W%% ﬁ\‘ﬁgréléﬁetﬁéue'ﬁfér

|
@%ﬁpgﬂ@? c%éé‘?g’ IFBn@arnécs gélﬁéler%r ﬁ%ﬂt@ﬁpoglﬁte}ﬁg@?ﬁé (t)IrI%1 IIke
Besage dithelr caze mfadtﬂnmstratlam tpbmtsrané wapsualesrepiesentiphe

be enpl oyed. Th f I d ' h ..

ot alvaiasppes o5ksienes bt o mwEos Rase spli Paaghaceutical
d

é%lyr ?%’5% 8I§If|6u§g nﬁﬂg}/@cﬂ |f§\?‘g?§% b@ggégﬁﬁ;é%@%ugar coated or

emmercoated/by starolaod techniguest SSermarenteralskie ¢asrieswill upually

I t h f.

CupPe SN T PR N T e
H h§ %ﬂlﬁ%go%ﬂw bY 5 JresdidBors iraag BeSncladear tnjectable
uents ranul ating agents, | ubricants, bi nders,

ﬂwwmﬂsmmmu@lﬁybﬁmemredt inewhich saseeppieriaie liguis garriers,

ease ad tr t I
b e OB R
Po?ziﬁbhé| hIéI’éh WAR ebhizhi| pet doshge sinity .90, tmbIBII,Sd:apsuIe powder,
oyed desired, tablets may be sugar coated q

initasione t%@@@ﬂf%?ngtthﬂ dilke RN amewngakthe agive ingredient
ag{,%% %{ﬁcl §elé\{wé?%% ddtob 3y Ielaslﬁé’s%{l'bﬁd%@ eSt erile
er ingre drent st or exanpl e, for
Hémtﬁabmmpoagdnﬁ gelﬁmlg ugu tontaimg rpelk?) :umt dosage unit, e.g.,
reservation, may be inc t
taFgosule. Ib‘?\%%rr’ iiecian. apepsiotcleasprantl ShE 1 . of from
886{11! 59 joo%ﬁ@%ﬁﬁ B9 LAY taé‘éoéé@e bf f8m BolR®.01 200
oye i

conposi t1ons herein wl |
myﬂk@!day, mferdblva‘gamabdu;t 0e1 . 10 taffkg/tay capse pegferably from

gbgﬁlt 0.5-5 mg/kg/day, more preferably from about 1.0-5.0 mg/kg/day. 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-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
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-
monthly administration; for example, an insoluble salt of the active compound,

such as the decanoate salt, may be adapted to provide a depot preparation for
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i njection, teaspoonful and the like, an amount of the
active ingredient necessary to deliver an effective

waleme/nzasetdescri bed above. The pharnmaceutical PCT/US2005/029814

conpositions herein will contain, per unit dosage
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SARIPaILian cREAINieg & RORIDORBEOYS MIKIUSHR AC ofbifgpfghe present
RR=htiBA répéjgﬁaﬁﬂééélﬂlc%ﬁg' gée;?cHBieoé/aﬁﬂhePécﬁf RN Yefeh‘i’rﬁto

conpositions are osage forms fromsuch as
treslegpreforpiulation camppositiens pehoeragengoaait ismeanethat ¢he active

Brest & Urered SpaRuntoifRENR LE CamParfipE SpdRaCHe
g8 §ﬁloﬁrm§y’ BE%E\HW élﬁ’&dlviﬁéﬁ iftbadqudfly effeetivé dosage forms

I ntranasal, I'i ngual or rectal admnistration, or
such adablits: pdbuand egpsuleml Bhisgelid prefesmetation; eamposition is

ﬁb‘% @?ﬁ {1 \g/gg iﬂtp s?%\%:flgbf\g o ?Wé’o’pfgg s %ﬁﬁ@& 2BoV8 Bntaining

A0 0i1Stor aBdue BDOfrﬁg oembme ingrédisnt oftthe p$@d;éntd>fﬁvéd1©n The
active conpound, such as the decanoate salt, may be

trbigtse Rills @frtbeuruyehcqr@s@ﬁmsn &parhg peated or otherwise
BB APV DR aPTouepRSRRNG BRyal o prooned

aotioedFenexarapls, thleﬂnmm ban ra:acrmnisecai inoer dosage and an
[ [ uch as corn

e. % conventi onal EI etin |_ (H e

o rmsagswawne@ué gdattershging infhe Pémco al} @nyslepe over the
?&Jg‘fje. t %tmé wp%

and ot her pEar mééﬁ%ﬁ%a nJISJ% gg‘%é\r?%ewggﬁwat er‘f‘c eB for rrr]1
gep@sitd rpsist disiniégration in the stomach and permits the i mner 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 flavored syrups, aqueous or oil suspensions, and flavored
emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or
peanut oil, 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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conposition contai ning a honogeneous m xture of a
conpound of the present invention, or a

w@basoesseut i cal |y acceptable salt thereof. WhePCT/US2005/029814

referring to these prefornul ati on conpositions as

h
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effective dosage forns such tablets, pills
CRPYISEY amnpkt %g@orruv%méﬁ asrﬁfa?"a ﬂgﬁr% ﬁ'ﬁéﬁ @h%’maC@uﬂca"y

EREBORUREAHEE Crid bRl deuBSRGRIRHER By LBFiclY Beween about

ed "above contai ni n 1to
t0he nacand ¢ 000 onics; girefietalidy abdxﬂzt mw&m& mighwitheicompoling, and may

ablc&% |gﬁeq,£)r{§é%ay§& Lo ol g)é Equﬁgflagignlﬁlgﬁagqbgelected
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in the form,of an env e .over the fornmer.. The, two. . .
e, ties dERangR e GO PostioRs DA far Rl SfRiyistration
FEEINES sbRY foRfisSsuch 4 |!91I§%9Ibtsp Raplets, %P&ﬁl@ﬁ Qéébrﬁﬁdludlng
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EBerS e ol By 58P SEEHERS, SHURE BRgts, emuisions, and
RekpeRsibAs.aFbles usdfll for paraméral admistmatiphdhdlagde stksiley/$olutions,
al cohol and cellul ose acetate. The liquid forns in

\nERIoNE aNASUSPeRYAMBSi ti ons of the present invention
may be incorporated for admnistration orally or by
i njection include, aqueous solutions, suitably

f | avorfdsyagausislyaoco@poands obthe ;Bew'&maiemmsn naandbe administered
flavored enul sions with cfglble 0|Iss s.cotto

dn p single gkady dpse, & feaiaial Gl d@ﬁag%mﬁyt %P mirgste(gd ip di\gded
‘?stéé of 188 dhRddBr 180 fHHBS BBMAE VEIERmERE] GrSoundd bRHeSpresent

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 fhe 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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di spersing or suspending agents for aqueous
suspensi ons, include synthetic and natural guns such
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pharmaceuti cal conposition conprising any of the
conpounds as defined herein and a pharnmaceutically
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dyes, and coatings. Conpositions suitablFe for oral
adm nistration include solid fornms, such as pills,

tabl eb%m;%‘clﬁf?rjggto? thi€ RRNES KA adMflisteiditini dAVRST it foregoing

r el ease, rel ease and sustai ned rel ease
tompositibhe®asdl acgoming tesjosagd regimenssstablished duthe art whenever

or sych. | uti ' , | si ,
hattent 2SRy Sl oo Rorealpdnt o a0 0"
adm ni stration include sterile solutions, enul sions

and suspensi ons. Advant ageously, conpounds of the
pr esefdheidailydosage afitherprodss mat e variechovers wigegrange from

314t €038 mef b St lfor, BEL L POE! RSirSirtion, e
F'ﬁ@‘gtsgghé ?gen breTérlaslyproeided dmtreufoes df tablefsecoptaisiegs 0.01,0.05,

¢ be adm ni stered in intranasal Er Vi a
Dcpica 102 505.05 49 0abb®. PRy 208 400y 1. A0s 258,540 and 1000
BHDRATS BEtoeifetls RithadeR: 87 e SRMEridRciAitrh of thp dosage
icgfh‘é getient td B@ﬂéeilfelajale?i efféotiveansgusitefthe deigds oadjearily supplied
adm nistration wll, , ' .
ahaslosage levlel of %llylom abo%t 0.%% ur%aﬁ(g tg%lbggp &6 'P\%Jg‘?n‘éé’ 01E gg)gye\yvelght per
day. Preferably, the range is from about 0.5 to about 10.0 mg/kg of body weight
per day, most preferably, from about 1.0 to about 5.0 mg/kg of body weight per

day. The compounds may be administered on a regimen of 1 to 4 times per day.

Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular compound used, the mode of
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.
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NH,

Thianaphthene-3-carboxaldehyde (1.62 g, 10.0 mmol) was dissolved in
anhydrous ethanol (50 mL). Sulfamide (4.0 g, 42 mmol) was added and the
mixture was heated to reflux for 16 hours. The mixture was cooled to room
temperature. Sodium borohydride (0.416 g, 11.0 mmol) was added and the
mixture was stirred at room temperature for three hours. The reaction was
diluted with water (50 mL) and extracted with chloroform (3 x 75 mL). The
exiracts were concentrated and chromatographed (5% methanol in DCM) to
yield the title compound as a white solid.

H NMR (DMSO-de): & 7.98 (1H, dd, J = 6.5, 2.3 Hz), 7.92 (1H, dd, J =
6.6, 2.4 Hz), 7.62 (1H, s), 7.36-7.45 (2H, m), 7.08 (1H, t, J = 6.3 Hz), 6.72 (2H,

s), 4.31 (2H, d, J = 6.3 Hz).
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in the clains which follow thereafter. Exanple 1

L/ - (benzorfolt hi en-3-yl met hyl ) -sul fam de (Conpound #1)

Thi anapht hene- 3- car boxal d 62 g, 10.0 mmol ) was

di ssolved in Exsfifple's
N-[(1-methyl-1H-indol-3-yl)methyl]-sulfamide (Compound #7)

/
N
Vi
NH
_0
0=
NH,

N-Methylindole-3-carboxaldehyde (1.66 g, 10.4 mmol) was dissolved in
anhydrous ethanol (50 mL). Sulfamide (4.5 g, 47 mmol) was added and the
mixture was heated to reflux for 16 hours. Additional sulfamide (1.0 g, 10.4
mmol) was added and the mixture was heated to reflux for 24 hours. The
mixture was cooled to room temperature. Sodium borohydride (0.722 g, 12.5
mmol) was added and the mixture was stirred at room temperature for one
hour. The reaction was diluted with water (50 mL) and extracted with DCM (3 x
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anhydrous ethanol (50 m _). Sulfam de (4.0 g, 42 mmol)
was added and the m xture was heated to reflux for 16

whows®238¢he m xture was cool ed to room t enper aPC¥/ES2005/029814

Sodi um bor ohydri de (0.416 g, 11.0 nmol) was added and

Fom: THrSrERs ire RRbe SRl ar AR At Y afenefotia
SdePfd &dard hRIR) Ahrhowas fikeredd yidld the Title cGth“cmmUSas a

vvere concentrat ed and chromat ographed (5% et hanol in
Wit powdgrel d the title conpound as a white solid. 1H

NVR (
(1 LA NRIRLEDBD 54 47§ TH kb 69 Bty S2 et 562 o)
N Y

{27 . 0R, B9, OV, ok, ST BB 4501@H 81375 GH, o
5- chl MSPdr1o286.6t hi en- 3-yl ) met hvn- sul f am de ( Conpound
#3) (5-Chl oro- 1-benzot hi ophene- 3-yl ) et hyl am ne (0. 820
g,ns:lsdnnnl) ﬁng sulfgnide (2.gﬂ3h126 nngl)hmere
conbi ned i n anhydrous dio % t 1 Xt

L ) an e m xture

was heated tp refl ux for ours, The reactlo was

3 x 75 ). The
chr omat ogr aphed (5%
tle conpound as a

extracts were concent
nmet hanol in DCM to vyi
white solid. 1H NWR ( © d 8.05 (2H m, 7.74
(1H, s), 7.40 ( 1H, d, .5\ Hz), 7.07( 1H t , J =
6.3 Hz), 6.72 (2H1 s), 4.26 (2H—fH J = 6.4 Hz).

Exanpl e 3 AM 1- et hvMHi ndol - 3-yl )\netgv p- sul f am de
(Compound #7) N-Met hylindol e-3-gar oxal dehyde (1 .66
g, 10.4 mmol) was dissolved in anh [jous et hanol (50
m.). Sulfamide (4.5 g, 47 nmol) was added and the

Benzofuran-3-carboxylic acid (1.91 g, 11.8 mmol) was suspended in
anhydrous DCM (75 mL). Oxalyl chloride (2.0 M in DCM, 6.48 mL) and then
one drop of dimethylformamide were added. The solution was stirred at room
temperature for two hours, then ammonium hydroxide (concentrated, 10 mL)
was added. The resulting mixture was diluted with water (100 mL) and
extracted with DCM (3 x 100 mL). The extracts were concentrated to a gray
solid and dissolved in anhydrous THF (100 mL). Lithium aluminum hydride (1.0
M in THF, 11.8 mL) was added. The mixture was stirred at room temperature
for 16 hours. A minimal amount of saturated aqueous NaHCO3 and then
MgSO, were added. The mixture was filtered and then extracted with 1 N HCI.
The aqueous extracts were adjusted to pH 14 with 3N NaOH and extracted
with DCM. The organic extracts were dried with magnesium suifate and
concentrated to a colorless oil. The oil was dissolved in dioxane (50 mL) and
sulfamide (3.7 g, 38 mmol) was added. The mixture was heated to reflux for 4
hours, cooled to room temperature, and concentrated. The resulting solid was
chromatographed (5% methanol in DCM) to yield the title compound as a

slightly yellow solid.
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m xture was heated to reflux for 16 hours. Additional
sulfamde (1 .0 g, 10.4 mmol) was added and the

woroob0e86nvas heated to reflux for 24 hours. TheCTUS1005/€29814
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(3 x75%_)’.mlfttiv:ye\ﬁragt(s wer e c?)]ncentrat ed and about

1 m _ of nethanol was added to create a slurry which

was filtered to yield the g npound as a white
powder. 1H NMR (CD3Q0D): d-F H d, J =59 Hz),
IHBZAf SHlushobénzo i
M5 (MH)=- 237.6. Exanpl g
L/ - ( 3- benzof ur anyl et hy, famyde (Conpound #6)
Benzof ur an- 3- car boxyl i Y .91 g, 11.8 mmol) was
suspended i n anhydr obS ). Oxalyl chloride
(2.0 Min DCM 6.48 nm ) and the drop of

di met hyl f or mam de were added. The ['ution was stirred
at roomtenperature for two hours,_t anmoni um

hydr oxi de (concentrated, 10 ni) Yoy added. The
resulting mixture was diluted with w2z (100 ni) and

extracted wth 3 100 nL t .
concoRt PR TROEIHATF LR 1 Ss Bk, EehZoyt peroxide
0188 ¥eed Mmbh YRdN-brorhbb it dimhade M .‘79"%, sl hétol) were

.0 Min THF, 11”8 nlL) was added. The m xture was

spimhiret it carbomtetsagodde (25 mby) and theumixtura washeaied to reflux

R0, o YERMESRBBFNA DIR, ARol R, D0 LY Saractec
Wiﬂma;l\ﬁ\lgmm MD§ TREKHEcRWEROVASWET RitAdirinet(@d0 el )p dried

14 with 3N NaOH and extracted _ _
with magnesium sulfate, and concentrated to an orange solid. The solid was

dissolved in anhydrous DMF. Sodium azide (4.0 g, 61 mmol) was added and
the mixture was stirred for 16 hours at room temperature. The reaction was
diluted with water (100 mL) and extracted with diethyl ether (2 x 75 mL). The
extracts were washed with brine (100 mL), dried with magnesium sulfate, and
concentrated to a yellow oil. The oil was dissolved in a mixture of THF (50 mL)
and water (5 mL). Triphenylphosphine (3.60 g, 13.7 mmol) was added. The
mixture was stirred at room temperature for 16 hours. The reaction was
concentrated and chromatographed (2 to 5% methanol in DCM). The resulting
C-(5-fluoro-benzo[blthien-3-yl)-methylamine (1.04 g, 5.73 mmol) was dissolved
in anhydrous dioxane (50 mL) and sulfamide (2.75 g, 28.7 mmol) was added.
The reaction was heated to reflux for 4 hours, cooled to room temperature, and
concentrated to a solid which was chromatographed (5% methanol in DCM) to
yield the title compound as a white solid.

'H NMR (CD30D): & 7.85 (1H, dd, J = 6.6, 3.6 Hz), 7.66 (1H, dd, J = 7 .4,
1.8 Hz), 7.62 (1H, s), 7.13-7.18 (1H, m), 4.40 (2H, s).
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with DCM The organic extracts were dried wth
magnesi um sul fate and concentrated to a colorless oil.
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magnesi um su ate and concentrated to
eoryaﬁritmted) ahd cﬁl"cﬂnetdgraph;edj(@é mh@tbanohlnaD(ﬁM)tt@ yieldN-(1-

MR R M N

r
égﬂ{:@(ﬁﬁé@ﬁ é,ghééﬁtrét%ﬁ HEl (M#hﬁ?]efhé NhiRAFE W Néted to reflux for

and chromat ogr ap to 5% net hanol in
DAWWoursiieen diutedi with water (100 mL). 3N NaOH was added until the pH

was 14. The mixture was extracted with diethyl ether (3 x 100 mL) then dried

with magnesium sulfate and concentrated to an orange oil. The oil was
dissolved in anhydrous dioxane (75 mL) and sulfamide was added. The
mixture was heated to reflux for 2 hours then diluted with water (50 ml). The
solution was extracted with ethyl acetate (2 x 50 mL), dried with magnesium
sulfate, concentrated, and chromatographed (2.5% to 5% methanol in DCM) to
yield the title compound as a white solid.

"H NMR (CD3OD): & 8.01 (1H, dd, J= 5.5, 0.7 Hz), 7.85 (1H, dt, J = 6.0,
0.6 Hz), 7.49 (1H, s), 7.31-7.40 (2H, m), 4.95 (1H, q, J= 5.1 Hz), 1.67 (3H, d, J
=5.1 Hz).

34



C (5-fluoro-benzo[b]thien-3-yl)-nmethylamne (1 .04 g,

5.73 mmol ) was dissol ved i n anhydrous di oxane (50 nl)
wa@paemedsbam de (2.75 g, 28.7 nmol) was added. HA¢EUS2005/029814

reacti on was heated to reflux for 4 hours, cooled to

room tenperature, and concg%ﬁ%ﬂ §¢ to a sol i d which
DCM

was chronmat ographed (5% ne to yield the
title conieddmaphthalewylmetbyl)istlfahidd e ¢ropaonyt #10)
7.85 ( 1H, dd, J =6.6, 3.6 Hz), 7.66 (1H, dd, J =
7.4, 1.8 Hz), 7.62 (1 £3-7.18 ( 1H, m, 4.40
(2H s) . Exanple 6
/ V- (1- benzor f olt hi en- sul f am de (Conmpound #9

3- Acet yl t hi anapht hene (3. 1Q) 0 ) was added to

a mxture of formic acid (10 m_)\ 2or manm de (10

m ). The solution was heated 00C for 8 hours.

The reaction was cool ed to roonyt enPerature, diluted

with water (50 ml _), and extracted wth diethyl ether

(3 x geNaphthankreneethglantine (200, we: 2 nwaeh eddviutfamide (5.0 g,

SR e Bl e o BfisibiGined (0 REDGhe e Banyre wes

Mallé(ﬁidi’elﬂbx fdr 6 henr[ Phé hesutbarwas ¥bolel hy 'raoméﬁﬁmé%ﬁre and

(1 g as a white solid which was suspended
cy%ﬁ*ﬁcfdtﬂre t dhetfitirateavasntoncentratedinxa laobdmgl wiasheastwitio water

@Eg?ﬁg&ﬁ%@% rtboHar %lhgue({]tﬁ%% 8{ lgfagwi%% lﬁcﬁo?he collected

sokd was diies] lmdéraxztoaand yieldi takhile dtinlﬂ%ur(cﬁae’,( aMMltddalid.
t hen qu ed with magnesi um sul fate and concentrated to

an or aAd¥MB QCDEPhé 09AH, di ds0b-3ddz) f.8niHirdsls/ = 12.9, 6.2

S PaAGP AN TRl IS 3R (S o e

water (50 m). The solution was extracted with ethyl
acetate (2 x 50 nL), dried with rragneS| um sul f at e,
concentrat ed, and chromat &¥apBRI&I8 (2. 5% t o 5% net hanol

in DW-’[(Zirﬂethvl-3-benzofuranvl)methvl]-suIfamlde (Compound #13)
o)

2-Methylbenzofuran-3-carbaldehyde (0.51 g, 3.18 mmol) was dissolved
in anhydrous ethanol (25 mL). Sulfamide (1.5 g, 16 mmol) was added and the
mixture was heated to reflux for 4 days. The mixture was cooled to room
temperature. Sodium borohydride (0.132 g, 3.50 mmol) was added and the
mixture was stirred at room temperature for 24 hours. The reaction was diluted
with water (100 mL) and extracted with DCM (3 x 75 mL). The extracts were
concentrated and suspended in a minimal amount of DCM and filtered to yield

the title compound as a white solid.
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yield the title conmpound as a white solid. 1H NWMR
(CD30D): d 8.01 (1H, dd, J = 5.5, 0.7 Hz), 7.85 (1H,

wa@20602386. 0, 0.6 Hz), 7.49 ( 1H s), 7.31-7. 4PX?"(/HS'2005/029814

m, 4.95 ( 1H, q, J = 5.1 Hz), 1.67 (3H d, J =

(HZ CémEgﬂﬁ@mgl@Mé(QRé@hgﬁré#@l@r%{ NSV Re 87“4397 47,14, m),

I e B
anh drou d| oxgnmgd?l%& Q%ZQJn?wg(ﬁtszriqgggH galtled62
Hz),r%ﬂQL(SHt 8). 6 hours. The reaction was cool ed to room
tenperature and was filtered. The filtrate was
concentrated to a solid and washed with water until

TLC i ndicated no remai ni nExdrapke 9f sul fam de in the

sol i d. The col | ect ed sol id |Was dri ed under vacuum t%

(CDC3) d809(1H d
= 12.9, 6.2 Hz), 7.42-746
AA Hz), 4.58 ( 1H, br s
L/-r(2-nethvl -3-benzof u Bihvl | - sul fam de
(Conpound #13) 2- Methyl benzofura - 3- car bal dehyde (0.51
g, 3.18 mmol) was dissolved in aryggpus et hanol (25
m_). Sulfamde ( 1.5 g, 16 mml) was gdded and the
m xture was heated to reflux for ;dSTs The m xture
was cool ed to roomtenperature. Sodi ugm borohydri de
(0.132 g, 3.50 nmmol ) was added and the ®i xture was

e LTRSS 0 94y Sne TG gt
ether (W&Q(;rg,i)ﬂ $hm_’ne_i<)tw?ret<ﬁss'(ﬂved iroamleydroﬁs acP- teim:lfiloroethane (75
Ao o e teFathigi (740 b T2 Siroe) WBRapidet Rigiing the

%Ql\ﬁgn%a@( A@'te? ofié Hout Bt rélshn tdmpefatfire, 2né réfidtion was poured
7.43-7.47 n,

into a mlxture of saturated aqueous NaHCO;3; and ice. The mixture was stirred
for about 30 minutes and then was extracted with DCM (2 x 100 mL). The

extracts were concentrated and chromatographed (0 to 5% ethyl acetate in

6. % H2), 7.86 ( M ad, J
A4, 4.75 (2H, d, J -
i JH, br s). Exanple 8

hexane) to yield 5-bromo-benzo[b]thiophene-3-carbaldehyde (1.32 g). The 5-
bromobenzothiophene-3-carboxaldehyde (1.20 g, 4.98 mmol) and sulfamide
(4.0 g, 42 mmol) were combined in anhydrous ethanol (25 mL) and heated to
reflux for three days. The reaction was cooled to room temperature and
sodium borohydride (0.207 g, 5.47 mmol) was added. After five hours, water
(50 ml) was added and the solution was extracted with chloroform (3 x 50 mL).
The extracts were concentrated, suspended in a minimal amount of DCM, and
filtered to provide the title compound as a yellow solid.

H NMR (DMSO-ds): 5 8.12 (1H, d, J = 1.8 Hz), 7.97 (1H, d, J = 8.6),
7.71 (1H, s), 7.52 (1H, dd, J = 8.6, 1.9 Hz), 7.12 (1H, {, J = 6.3 Hz), 6.72 (2H,
s), 4.28 (2H, d, J = 6.2 Hz).
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7.19-7.23 (2HL n), 6.87 ( 1H, t , J = 6.2 Hz), 6.68
(2H, s), 4.1 1 (2H d, J = 6.2 Hz), 2.42 (3H s).

WE2@G02386 0 PCT/US2005/029814

L/ -r (5-bronmobenzori blt hi en- 3-vpnet hvp-sul f am de
(Conpound #15) 5- Bronobenégéﬁyﬂggﬁﬂe ( 1.60 g, 7.51
mmol ) and di chl or onet hyl er ( 1.29 g, 11.3
mmIN-p@ﬁ:.ﬁbﬁéﬁw@tﬁianm?gmauyl;kmfaihm (Conpband #17)
(75 . NHtamumtetrachloride (2.14 g, 11.3 nmol)

was added, turning the-<0 o) dark. After one hour
at roomtenperature, t < »n was poured into a
0

m xture of saturated ag < _MHCO8 and ice. The

m xture was stirred for “@bout B0 mi nutes and then was
extracted wth DCM (2 x L00 m \). e extracts were
concentrated and chrormt%braphed \ ta 5% et hyl
acetate in hexane) to yield 340

5- br ono- benzo[ b] t hi ophene- 3-car @a’l’d\eh de (1 .32 g).
The 5- bronpbenzot hi ophene- 3- car boxhlFgehyde (1 20 g,

4.98 ol d sul f

Consi AuBrdmoBenAIFIGaBe RS RS gfééémmpiSaﬁf@A@eﬁlpéqnﬁwy' methyl
T

) 90, TS Bt 93 g g

rﬁtahwm\mﬁxdﬂmwe (&4@9, fl2\76mmnl|) was zdded, {UBdingithe wakition dark.

?gtde% and ol ut on wa racte wi th chl o(rjofto t
Qd‘nmu gs a PRe ur\<,=0e gﬂt\/\faét%%ure intdo a mixture

¥ SBRINERY dducdud N‘éﬂ@bg,%rﬁéllieé Thelpurerwad sﬂurtr@dHﬁﬁ dbdut 30

provide the title conpound as a yellow solid

(onNSesens) them \8ag exiracied dvnthJDBM(%XHéS}J miz).97he exiracts, were

ﬁgslceryt%tgd nﬁp‘r{a atgér}apggg?(iéé 1%2: 9%?/ agfztage) mﬁ}}lex%g%) to yield
U2btontbbehzotfiophéira- 3Esaamtaedér%e (0. 910 g) The 4-
L/ -r (4-bronobenzori bl t hi en- t hv ul fam de
Coampbangothipphene-3- carboxaldehyde (O 910 g, 3 77 mmol) and sulfamide
(3.0 g, 31 mmol) were combined in anhydrous ethanol (25 mL) and heated to
reflux for three days. The reaction was cooled to room temperature and
sodium borohydride (0.157 g, 4.15 mmol) was added. After five hours, water
(50 ml) was added and the solution was extracted with chloroform (3 x 50 mL).
The extracts were concentrated, suspended in a minimal amount of DCM, and
filtered to yield the title compound as a yellow solid.

"H NMR (DMSO-ds): 6 8.05 (1H, dd, J = 8.1, 0.8 Hz), 7.78 (1H, s), 7.64
(1H,dd, J=17.6, 0.8 Hz), 7.27 (1H, t, J= 7.9 Hz), 7.13 (1H, t, J= 6.3 Hz), 6.72
(2H, br s), 4.65 (2H, d, J = 5.3 Hz).
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4- Br onobenzot hi ophene ( 1 .8 0 g, 8.45 mml) and
di chl oronet hyl nethyl ether (1 .46 g, 12.7 mmol) were

waele@sotised i n anhydrous DCM (100 nli). Titani unPCT/US2005/029814

tetrachloride (2.40 g, 12.7 muvol) was added, turning
the solution dark. After 30 mputes at room
tenperature, the reactloégﬁgggg%ifed into a ntxture of
' m nut es and then was extracted
wi th DCM (2 x 150 nL). The extracts were concentrated
and chromat ographed (0 tjo 15% ethyl acetate in hexane)
to yield 4-bronobenzo - 3- car boxal dehyde (0.910
g). The 4- bronobenzof 3- car boxal dehyde (0.910
g, 3.77 mml) and sul f 7.0 g, 31 mol) were
conbi ned i n anhydrous e (25 nm.) and heated to
reflux for three days. The reak f was cool ed to room
tenperature and sodi um bor ohydri ( 157 g, 4.15

nmol ) was added. Afterfive hour r (50 m) was

added and the solution was extr ct ed w th chl oroform
(3 x 50 mL). The extracts were cond‘é‘ﬁtrat ed, suspended

L e E*R?BIEIHSF%&J (‘?IQ A2 b, ﬁ@%‘% fede? %@lgs?d"rgus THF
@}9'@58%)1 |":’O%SIUJY] Ten%-biitoxu% gl YR m TH?8 36.8LhiL) S\)as ddcfetl 4nd the

t J = 9 Hz
§uspe3|s(omw1aststlrred afr@om temper$U@fqr21|5 mmutg§ 2ﬂ 65 )

Chlbrosisi2geryae bR BRRalwpt oibind the ietyrs was ptjrod for

3 8hy3- Tl aier o100 Aihena acﬂdedlén@thESQOIﬁttmTWa)s eaa-cted with diethyl
di ssol ved in anhydrous THF ( 100 m r# Pot as

u

ether (But10 mb).( The@dnacts wele caceptigie tq/\%é/ei% oY 3y

the S [ g
AR B AT R G oo

éﬂ@@xlf@ﬁ?l)&hmmmwmnws.@g)rwd cbloriess oil. Chlorobenzene (25

mL) was heated to reflux and polyphosphoric acid (1 mL) was added. The 1-

(2,2-dimethoxy-ethylsulfanyl)-2-fluoro-benzene was then added slowly turning

the solution dark. After 3 hours of heating, the reaction was cooled to room

temperature and diluted with water (50 mL). The solution was extracted with
benzene (2 x 50 mL). The extracts were concentrated and chromatographed
(0 to 15% ethyl acetate in hexane) to yield 7-fluorobenzothiophene (0.77 @).
The 7-fluorobenzothiophene (0.77 g, 5.1 mmol) and dichloromethyl methyl
ether (0.872 g, 7.6 mmol) were dissolved in anhydrous DCM (25 mL). Titanium
tetrachloride (1.0 M in DCM, 7.6 mL, 7.6 mmol) was added, turning the solution
dark. After 30 minutes at room temperature, the reaction was poured into a
mixture of saturated aqueous NaHCOj3 and ice. The mixture was stirred for
about 30 minutes and then was extracted with DCM (2 x 50 mL). The extracts
were concentrated and chromatographed (0 to 15% ethyl acetate in hexane) to
yield 7-fluorobenzothiophene-3-carboxaldehyde (0.642 g). The 7-
fluorobenzothiophene-3-carboxaldehyde (0.642 g, 3.77 mmol) and sulfamide
(1.7 g, 18 mmol) were combined in anhydrous ethanol (20 mL) and heated to
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" 7- fluorobenzot hi op
. 3.77 nmmol) and sulfamde (1.7 g,

3 days. Water (100 ml _) was added and the sol ution was
extracted with diethyl ether (3 x 100 M ). The

W@z2ai06azI861 wer e concentrated to a yell ow oi | anPiCT/US2005/029814

chr omat ogr aphed (5 to 20% et hyl acetate in hexane) to

y%ﬁgg for- tﬁ?e@dé&ﬁﬁ?%‘é@étmﬁ' ﬁé‘%&?&%)to rGorh! tH, %r%fé &hg

as a ctol orless ol l robénzene
rmiumd ttomommridm(OahﬁbB o8 Yehnawhowas added. @&tenitwa) hoass, water

25500 s eyt Rh 1 Sl tiy A HTAGIR WISB ShISRR TV (3 X 26 mL).
tﬂ?é“eﬁ?{&ﬁ \A%ré\@o}ﬁcéh‘t"ré‘ﬂeﬁgsﬁ%rﬁfé'd%'a"r‘?urﬁﬁfa'l‘arrﬂu‘h? bf BCM, and

hour s eating, the reaction was cooled to roo
tfiteped o yiek ﬁnedltkm ¢ampaund ab awaslew gdid. nl.) . The

sol ut iy tracred w ezr_l_e 0 . The

oxt r ac FONVER 6SUS B0kt P b s oo Fbaf) 2aetiopg Flom), 7.27
hyL t Q

A A i AN oL éf%f”*ﬂ 6.74 (2H, brs). 431 (2H, 4,

U fBubHahenzot hi ophene (0. 77 g, 5.1 nmol ) and

di chl oronet hyl nethyl ether (0.872 g, 7.6 mmpl) were

di ssol ved in anhydrous DCM (25 nlL). Titanium

tetrachloride (1 .0 Min [gY Bparl, 7.6 mmol) was

added, turning the sol ut| mﬁg‘naé“?_/l«fter 30 nminutes at

r oom t e AbEHAdrifiue pthyHoe e~ ] i

m xture of saturated aqltgous Nagg_)%ggnd ice. The

m xture was stirred for 0 tes and then was

extracted with DCM (2 x 50). ghe extracts were
concentrated and chrormted 0 to 15% et hyl

acetate in hexane) to yipg

7-fl uor obenzot hi ophﬁg saoxal dehyde (0.642 Q). ‘The
ne-

3- car boxal dehyde (0.642 g,
gHmMmol ) were

conmbi ned i n anhydrous et hanol (20 nL)_amﬁ heat ed
toreflux for three days. The reacupeﬁsmas cooled to
room tenperature and sodi um bor ohydri {O 148 g, 3.92
mol ) was added. After two hours, water {25 m) was

added %ﬁﬁludmmhylbenzommhenér(awecg Wi.8N nﬂhbpranﬂor m
cts were concentr at ed, ended

The extr sus
,qlpfﬁomn?ﬁnhggh mgthvl; gEhes (038 9, 2,06 mmol) were dissolv JO in anhydrous
DCM (10 mL). Titanium tetrachloride (1.0M in DCM, 2.1 mL, 2.1 mmol) was

added, turning the solution dark. After 30 minutes at room temperature, the
reaction was poured into a mixture of saturated agueous NaHCO3; and ice. The
mixture was stirred for about 30 minutes and then extracted with DCM (2 x 25
mL). The extracts were concentrated and chromatographed (0 to 15% ethyl
acetate in hexane) to yield 4-trifluoromethylbenzothiophene-3-carboxaldehyde.

The 4-trifluoromethylbenzothiophene-3-carboxaldehyde (0.226 g, 0.982
mmol) and sulfamide (0.471 g, 4.91 mmol) were combined in anhydrous
ethanol (5 mL) and heated to reflux for 24 hours. The reaction was cooled to
room temperature and sodium borohydride (0.056 g, 1.47 mmol) was added.
After five hours, water (10 mi) was added and the solution was extracted with
chloroform (3 x 10 mL). The extracts were concentrated, and
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filtered to yield the title conpound as a yell ow
solid. 1H NW\R (DVMSO-de): d 7.78 ( 1H, d, J = 8.0 Hz),

wQ@ 2008023860 ( 1H, m), 7.27 ( 1H, dd, J = 10.3, FCPUSQYP5/029814

7.14 ( ., J =6.4 Hz), 6.74 (2H, br s), 4.31 (2H,
0

1H, t
Fordmatdiptd (o RIRMDeh DRIl 5 Fi compeun 5.2 whie
reotid. ( Compound #19) 4-Trifl uoronet hyl benzot hi ophene

(0.276 g, 1.37 nmol) and_dichl oronethyl methyl ether
(0.236 FgNNB (BM@Ry0p): Red-80 i s 8), B2 (TH.ahlasetisizbde4 (1H,

7 Rt b s dhen T4 GEhe s e B ER Rt s a7 2,
.mnutes at roomtenperature, the reaction was

poured into a m xture of saturated aqueous NaHCO3 and
ice. The m xture was stirred for about 30 m nutes and
then extracted with DCM(%)?% | . The extracts were
concentrated and chromat og'r-a-pr-&ré'xsji% to 15% et hyl

acet Ntjed-cyahekbanzo[B]thigned-¢l)methyl]-sulfamide (Compound #20)
4-trifluoromet hyl benzot hi ophene- 3- car boxal dehyde. The
4-trifluoromet hyl benzot hi - car boxal dehyde
(0.226 g, 0.982 mmol) a iyle (0.471 g, 4.91
nol ) were conbined in 2 QG et hanol (5 nL) and
heated to reflux foNC4 hotrs. e reaction was cool ed
to roomtenperature and sodi um baro ride (0.056 g,
1.47 mmol) was added. After five ho , water (10 m)
was added and the sol ution was ext r,/agtf/e(a wi th
chloroform (3 x 10 nL). The extraf¥s Wwere

concentrat ed, andchronat ographed (5% MEhanol in DCM

to yie the title c 0 as ite.solid. '1H N

(OB usnbeastBghReRe s d: 2L Mgl 8u deniogmefyl metny
zher (1.284g( 13.8. mmol) were dissolved in anhydrous DCM (100 mL).
Titanium tetrachloride (1.0M in DCM, 10.8 mL, 10.8 mmol) was added, turning

the solution dark. After 30 minutes at room temperature, the reaction was

poured into a mixture of saturated aqueous NaHCOj3; and ice. The mixture was
stirred for about 30 minutes and then was extracted with DCM (2 x 50 mL).
The extracts were concentrated and chromatographed (0 to 15% ethyl acetate
in hexane) to yield 4-cyanobenzothiophene-3-carboxaldehyde.

The 4-cyanobenzothiophene-3-carboxaldehyde (0.298 g, 1.59 mmol)

-and sulfamide (0.766 g, 7.97 mmol) were combined in anhydrous ethanol (20

mL) and heated to reflux for 24 hours. The reaction was cooled to room
temperature and sodium borohydride (0.091 g, 2.39 mmol) was added. After
five hours, water (20 ml) was added and the solution was extracted with
chloroform (3 x 20 mL). The extracts were concentrated, and
chromatographed (5% methanol in DCM) to yield the title compound as a white
solid.

'H NMR (DMSO-dg): & 8.37 (1H, s), 8.30 (1H, d, J = 8.4 Hz), 7.87 (1H,
s), 7.70 (1H, dd, J = 8.5, 1.4 Hz), 6.7-6.9 (2H, br s), 4.4-4.5 (1H, br s), 4.40 (2H,

s).
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s), 7.68 (1H, dd, J =8.5, 1.4 Hz), 6.7-6.9 (2H, br
s), 4.4-4.5 ( 1H, br s), 4.37 (2H, s). Exanple 13

wQ kodoz3sanobenzor ) b1t hi en- 3-yl ) met hyl 1- sul f am PET/US2005/029814

(Conpound #20) 4-Cyanobenzot hi ophene ( 1 .15 g, 7.22

mol ) and di chl oronet hyl nethyl ether ( 1.25 g, 10.8

mmol ) were dissolved in anhydrous DCM (100 ni).

Titaniumtetrachloride ( ExGhple DCM 10.8 ni, 10.8
) K.

d aq\yeousNaHCO 3and |ce

about 30 m nutes and then

into a nmixture of satur

The m xture was stirrep

was extracted with D ). The extracts were
2,7

50
concentrated and chrombtggd a.-zh (0 to 15% et hyl
acetate in hexane) to yield
4- cyanobenzot hi ophene- 3- car boxatdgfpyde. The
4- cyanobenzot hi ophene- 3- car boxal deYiydg (0.298 g, 1.59
nmol ) and sul fam de (0.766 g, 7 Simol ) were conbi ned
i n anhydrous ethanol (20 nlL) and hegted to reflux for
24 hours. The reaction was cool ed 0 om t enperature
and sodi um borohydride (0.091 g, 39 ) was added.
After five hours, water (20 nl) was ded and the

The o/t o Antehly %ﬁ‘fgﬁﬁ%e [ oter 43 anc

m(pﬁ/:}’;;dgagdgﬁ(pgis T&) %th(cgmli/s%% gh) émwdrbné Gl(S(S@ﬁBQBﬁﬁLPén@ heated

(to refluxgfor B2-haira. fipp reaction was wvaggprated a0d(clypmaingrapked with
%/251 @%@én%%%@%ﬂﬁtgﬁ%&? Ztﬁg’tltlgrcof‘r)pou"ﬁdd'as a %viﬁtg_e'solﬁr S).

"H NMR (CDCls): & 7.84-7.89 (2H, m), 7.38-7.45 (3H, m), 4.49 (3H, br s),
3.25 (4H, 1, J=4.0 Hz), 1.80 (4H, t, J = 4.0 Hz).

Example 15
N-[(benzo[b]thien-3-yl)methyl]-N’-ethylsulfamide (Compound #21)

S

N-[(Benzo[b]thien-3-yl)methyl]-sulfamide (0.250 g, 1.03 mmol) and
ethylamine (70% in H2O, 0.10 mL) were combined in anhydrous dioxane (5 mL)
and heated to reflux for 32 hours. The reaction was evaporated and
chromatographed with 5% methanol in DCM to yield the title compound as a

white solid.
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L/ -r (benzor blt hi en- 3-yl ) net hvp-sul f anoyl pyrrolidi ne
(Conpound # 101)

wateop0B8zo[ / 3]t hi en-3-yl ) met hyl ] - sul fam de ( OPQBOSZPN5/029814

1.03 mol ) and pyrrolidine (0.25 m ) were conbined in

hout . PR BIERY TR Lo8Rara iy Se ah Tty Pael:
\ngdl(ﬁ%qml hqr]qk |1r03'.{@}4 ttOJyhl'ﬁHi)t he title conmpound as

awhite Lo TR (CDCI3): d'7.84-7.89 (2H, m,
7.38-7.45 (3H, m), 4.49 (3H br s), 3.25 (4H, t , J =

4.0 Hz), 1.80 (4H, t , I|é|z1)6 Exanpl e 15

L/ -r(benzori bl t hi en- 3- vnrre()h(ég-r&?—i:/— et hyl sul fam de

( Compopmidia#dle-1-sulfonic acid [(benzo[b]thien-3-yl)methyl]-amide
L/-[ (Benzo[b]Jthien-3-yl)nethyl|-sultamde (0.250 g,
1.03 mol) and et hyl am()ﬁﬂm&dﬂl% 0.10 m ) were
conmbi ned i n anhydrous digxaneo(5 m ) and heated to
reflux for 32 hours. tS on was evaporated and
chromat ogr aphed wi th §% metthangt in DCMto yield the
title conpound as a W d.1H NMR (CDCI 3): d
7.83-7.90 (2H, m, 7.36-7.47 (BH, m, 4.51 (2H, s),
2.90 (2H, ¢, J =7 Hz), 1.03 (SH-NH, J = 7 H).
Exanpl e 16 | m dazole-1 -sulfonic aci/ci(%o

r (benzoF/) I thien-3-vl)methvll -apd “(Conpound #102)

3- Benzot hi enyl net hyl am ne and 3-(i nj,dzol e-1

-sul fonyl)-1 -nmethyl-3H m dazol- 1 iEtrifl ate were

conmbi ned i n anhydrous acetonitril sol uti on was
stirred at roomtenperature overni concentrated

and chromat ogr aphed (5% net hanol in DCM t eld the
title %qumjﬁ@ngkn@thy@mlgmand 3- (|m|dzole-1-sulfonyl) 1 methyl -3H-

imidazol-1-ium triflate were combined in anhydrous acetonitrile. The solution
was stirred at room temperature overnight, concentrated, and
chromatographed (5% methanol in DCM) to yield the title compound as a tan
solid.

'H NMR (DMSO-ds): & 8.05 (1H, dd, J = 7.0, 1.6 Hz), 7.99 (1H, dd, J =
7.1, 1.7 Hz), 7.85 (1H, s), 7.66 (1H, s), 7.42-7.65 (5H, m), 4.34 (2H, s).

Example 17
In Vivo Assay: Maximal Electroshock Test (MES)

Anticonvulsant activity was determined using the MES test, run

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.
Mice were randomly selected into control and test groups, with the animals

dosed with vehicle or test compound, at varying concentrations, respectively.
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1H NMR (DMBO-CZ6): d 8.05 (1H, dd, J = 7.0, 1.6 Hz),
7.99 (1H, dd, J =1 A, MHz), 7.85 (1H, s), 7.66 (

WA R)06m238617. 42-7. 65 (5H, M, 4.34 (2H, s). ExanpdEUI2005/629814

Vivo Assay: Maxi mal El ectroshock Test (MES)

QA RUAY 388 b ton Bt Bl ik A Wels e Bose
dftravehibiel (0v5% Prémyrelulbée) ddiegheatipdtnd (HDB-808Bng/kg).
Frankl i n . Experimental selection, quantification,

Sekzwes wereiipduesd intragsnsemned electric gheek/ ysingia @Q-Ha . |

tienilepks £ W--YQr K
BB GRIesRP R0 ST dtberat for 62 <86 THE iise T fEegt aroups
warbedibisuted o Bleutrivabefimukist sttime inte Matssbavenr thddmdtgs and
selected into control and_test groups, wt

h th ,
AhoRisdokiog AIRISHEHPR 06 1ot COBROURSh b enodk resulted in an
. . el _
R BB B PRSI CForBRAS WABK the et
eoatdey ofiiheesbrvutsion/kas been CbsEMedetypitally, lassdhah 1aninute after
R R e R T
HsE ek FHLEBE, 50 mMA, delivered for 0.2 sec. The

mce in the test groups were subjected to electrical
stimulus at tine intervals between 15 minutes and 4

hours f.ol l.owm agdmi,ni st.rati on of test conmpound. The

hock ABRH &l bl Peiblc.Pae R Bty B AT e seidire was
eAkENES B efBSoIhEST theassic OB Rice ORI ddMp@ilntifdicated that the
course of the convul sion has been observed (typically,

tesicampeund hag thecahifitydp pepeentithe spread aliseizurerdischaige

j.ce en-j di [
B AL RS T Fife s REREPoBld CHERRLed when
epproste ) waB ¢the abicafatéd dose iréguirediasblibek ee Rindtlingb tonic-
endpoi nt of the test. Absence of this, conponent
et nsor sgmpemnent pethe MES-induced seizure in 50% of the rodents tested.

A probit analysis was used to calculate the EDsp and 95% fiducial limits (FL).

Representative compounds of the present invention were tested according
to the procedure described above, with resulis as listed in Table 3 below. Results
are listed as (number of mice with full body tonic extension prevented) / (total
number of mice tested) (@ a given time).

Table 3: MES Activity

ID No. MES @100 mpk MES @ 300 mpk
1 1/5 (0.5h)
3/5 (2h)
2/5 (4h)
3 inactive 0/5 (0.5 hr)
3/5 (2 hr)
1/5 (4 hr)
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test conpound had the ability to prevent the spread of
sei zure di scharge through neural tissue. The ED50

wo 200623861 t he test conpound (cal cul ated when PCT/US2005/029814
appropriate) was the cal cul ated dose required to bl ock
t he himd—krmb—tonmctextes conponrent—of—t ke
VES- i rducgd seilzure iweaéggéof t he rodent §T$EQ'PJH) A
probit analysi$ was used to cal cul ate thegfEE0hgnd 95%
fiducifal Timts (FL). Representatiye conpounds of the
present inventijon were tested according tQ/EItf‘f’ehr)A _
pr ocedure<descyT bed aj W thTresults rhstred—n
Tabl e |3 bél ow. | Resul t@géﬁ\éel isted as (nu@%r((b%fhrx] ce
wi.th ffull body|tonic extension preyented) 0/5b mgal VES
nunber of mcejtested) (@a given fine). Table :
ActivityExanpl ¢ 18 As a specific enbodi meftd @fhrn oral
conposi tTgn, IP0 Ty @fs g Conpouny—# 1 prepared—as—n
Exgpnpl e 18)i s formul ap}e5d((ﬂ§h% sufficient finely divided
| act ose to provide a 4/6t(@h)amount of 580 to 590 ng to
fill @ size O pard ge* C Rsul e. Wi le the foregoing
specification [eaches /ﬁﬂg bri nci pl s of the present
i nven{i o Wi Th exanpj ovi ded tor the purpose of
i1l ust ra{?on, t w Imlwsg@'%“derst ood that the practice
of the inventipn encdifpd@Bes all of the usual
vari ations, adpptati o(ﬂé zad/or nod|{ fications as come
withip the scope of t (#B) 1 owi ng ¢lainms and their
equi val erps. V| T ai compoung pf—the formuta 1)
V\ﬂere n rl;l?? is sel ectn%/ Of%hr%the grpup consisting of
hydr ogen, hal ogen, hydbd¢2l) met hoxy, trifluoronethyl,
nitro|l and cyanp; X—Yd/ggaect ed fromthe group
consi sting of FS-CH “*S“((CH 3)-,|-0CH

13 4/5 (0.5h)
0/5 (2h)
0/5 (4h)
15 0/3 (0.5 hr)
0/3 (2 hr)
1/3 (4 hr)
17 0/3 (0.5 hr)
0/3 (2 hr)
1/3 (4 hr)
18 0/3 (0.5 hr)
2/3 (2 hr)
0/3 (4 hr)
Example 18

As a specific embodiment of an oral composition, 100 mg of the
Compound #1 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.
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, -0-C(CH 3)-, -N(CH3)-CH and -CH-CHCH; Ais

sel ected fromthe group consisting of-CH 2- and - CH(CH
W@2005/0B886i s sel ected fromthe group consi sti ngP@Ff/US2005/029814

hydrogen and nethyl; R3 and R4 are each i ndependently

sel ected fromthe group consisting of hydrogen and

Cl-4al kyl; alternatively, R3 and R4 are taken together

w. t h twau@merf@mnag spedificatibh ¢@adrfe%yth@rpﬁnb|pwscbftﬂ¢e RISt
saturated, partial 'ykl unsat ur at ed or

é'?‘éﬁPé‘PﬂcWﬁh ﬁ@faglp}qiio?fevlé’e tthsrwrmcgs rilustiatiog, bwdl he
tdﬁgegs‘rig%% 'trgelgﬂgc? @t | néé)g‘c ﬁ%ﬁnﬁlﬂﬁﬁ%ﬁﬁﬁa’a&ﬁg Leot e fdam

padatiens edaptatibgs and,(eapmdﬂﬁimadﬂehs aslvengolithid thé\scope of the
wherein RL is selected from

ound as in aiml,
E‘ﬂg)"ﬂ?%8@'@6@9&'?'5@‘“&)‘?’3@9@' ogen, hal ogen,
trifluoronmethyl, cyano and nitro; X-Y is selected from
the group consisting of -SCH, -OCH, -0-C(CH 3)- ,
-N(CH3)-CH and -CH=CH-CH; Ais selected fromthe
group consisting of -CH 2- and -CH(CH3)-; R2 is
selected fromthe group consisting of hydrogen and
net hyl ; R3 and R4 are each i ndependently sel ected from
the group consisting of hydrogen, nethyl and ethyl; or
a pharmaceutically acceptable salt thereof. 3. A
compound as in Caim2, wherein RL is selected from
t he group consisting of hydrogen, hal ogen,
trifluoronethyl and cyano;
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X-Y is selected fromthe group consisting of -S-CH,
-OCH, -0-C(CH 3)- , -N(CHs)-CH and -CH=CHCH; Ais

W@ 0602386l f rom t he group consisting O -CH 2- api/us2005/029814

-CH(CH3)-; R2 is hydrogen; R3 and R4 are each

i ndependently sel ected fromthe group consisting of
ﬂﬁi&%ﬂh and ethyl; or a pharmaceutically acceptable

gal t Ahﬁfn@%’&*no‘{oﬂﬁe‘f@mw{g as in Gaim3, wherein Rl
I's selecte rom the group ‘consi sting of hydrogen,
5-chloro, 5-fluoro, 5 X4- brono, 7-fluoro,
5-trifluoronethyl I 5- cyano;\YX-Y is selected from

the group consistinglbf -$CH/, -OCH, -0-C(CH 3)- ,
-N(CH3)-CH and -CH= ; is selected fromthe

group consisting O-CH 2- and - CH )-; R2is

hydr ogen; R3 and R4 are each ﬁy\d” gen; alternatively

R3 is hydrogen and R4 is ethyl; g =aCOphar maceutical I y
acceptabl e salt thereof. 5. A €&5npyund as in daiml,
wherein RL is selected fromthe grd@p\&@nsi sting of

hydr ogen, hal ogen, trifl uoronet hp&h’ and ‘cyano; X-Y is

sel ected fromthe group consisting of -S—@H—, -0 CH,

- 0- C({Hedin + -N(CHs)-CH and -CH=CHCH; Ais

sel ect eg romthe group consisting O-CH 2- and

- CH( CR3)is sélectesi fsedbe giodp oomsising pblydreeasi kalpagn.diydroxy,

rq}/e(;tlfrﬁ)%/? i unoqorrﬁ%ttﬁ%,l Aitro and cyano;

X-Y is selected from the group consisting of -S-CH-, —S-C(CHz)-, -O-CH-
, -O-C(CHg3)-, -N(CH3)-CH- and -CH=CH-CH-;

A is selected from the group consisting of -CHz- and —CH(CHz)-;

R? is selected from the group consisting of hydrogen and methyl;

R? and R* are each independently selected from the group consisting of
hydrogen and C1.alkyl;

alternatively, R® and R* are taken together with the nitrogen atom to
which they are bound to form a 5 to 7 membered, saturated, partiaily
unsaturated or aromatic ring structure, optionally containing one to two
additional heteroatoms independently selected from the group consisting of O,
N and S;

or a pharmaceutically acceptable salt thereof.

2. A compound as in Claim 1, wherein

R' is selected from the group consisting of hydrogen, halogen,
trifluoromethyl, cyano and nitro;

X-Y is selected from the group consisting of —S-CH-, -O-CH-, -O-C(CHa)-
, -N(CH3)-CH-~ and —CH=CH-CH-;

A is selected from the group consisting of -CHz- and -CH(CHa)-;

R? is selected from the group consisting of hydrogen and methyl;
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R3 and R4 are taken together with the nitrogen atomto
whi ch they are bound to forma 5 to 7 nenbered,

w@aioenzsed, partially unsaturated or aromati c PCTYS2005/029814

structure, optionally containing one to two additi onal

het er (Rt aRG 5'4 Oé lé%ﬁgﬁ@ﬁégé@%hﬁ?%%%cftécpﬂbw@g%{rgw consisting of

consi sting of a’ pharnmaceu

dveEpgerhineetinl and Bthykof . 6. A conpound as in dai rr:c 5,
[ ' | ected fromthe grou onsisting o
\IIW\CS: glgd;r?ﬁ}'ﬁ%rh%c%rﬁg?lM??‘iﬁ??%ﬁ#ltﬁ%'pﬁ??-cyano; X-Yis

sel ected fromthe group consisting of -SCH, -OCH,

-0-C(CH 3)- , -N(CH3)-CH and -CH=CHCH; Ais

sel ected fromthe group consisti Eg O -CH 2- a_ndt_ f
CH = ' I ed fromthe group consisting o

E’ydg Sﬁ%ogﬁég%?ﬁﬁﬁﬁ% gh‘@fh%ﬁ%r e taken together with

the niR'risgefectdcdfoirothehirelp ConYisah§ oP AYAHAER, ﬁé?l'bgrbg, 5

o 6 menbered, saturated or aromatic ring~struct
&rﬂc{q%ﬂ@ﬁmﬂéﬂﬁt%@ﬁphg one to two additional

Cone] 2 IEBeleRALPRARAAL gfodl '°§ﬁ%‘§§?%§g§¥‘$§a?@3&ﬁ-, _O-C(CHs)-
aciEpicle and - QHRCRACHS 7, A cogpound as in Jaimé
e o s celeClet TaRURTGNE COBRBHNG S6eOhr AL R (GE)

ni trogéns Al@dgeA; Whi ch they are
R® and R* are each independently selected from the group consisting of
hydrogen and ethyl;

or a pharmaceutically acceptable salt thereof.

4. A compound as in Claim 3, wherein

R’ is selected from the group consisting of hydrogen, 5-chloro, 5-fluoro,
5-bromo, 4-bromo, 7-fluoro, o-trifluoromethyl and 5-cyano;

X-Y is selected from the group consisting of ~S-CH-, -O-CH-, -O-C(CHjs)-
, “N(CH3)-CH- and ~CH=CH-CH-;

Ais selected from the group consisting of ~CH»- and -CH(CH3)~;

R? is hydrogen;

R® and R* are each hydrogen; alternatively R® is hydrogen and R* is
ethyl;

or a pharmaceutically acceptable salt thereof.

5. A compound as in Claim 1, wherein

R'is selected from the group consisting of hydrogen, halogen,
trifluoromethyl and cyano;

X-Y is selected from the group consisting of ~S-CH-, -O-CH-, -O-C(CHj5)-
, “N(CH3)-CH- and —~CH=CH-CH-;

A is selected from the group consisting of —CH,- and -CH(CHa)-;
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bound to forma 5 nenbered ring structure sel ected
fromthe group consisting of pyrrolidinyl and

w0 pdod@23sby| ; or a pharmaceutically accept abl e BEI/US2005/029814

thereof. 8. A conpound as in Claim2, selected from

the grQe t
i geﬁg gs,[ ﬁ't@ﬁbg rﬂds?,ﬁ ;Ilﬁ’é ngr%u;) gonm?t%ng ofcpé/drogen and methyl;

/ V- [ (5R¢Ahd R“kaa*aztaker} tdgetinerawigh Jmenipigbn sbiataivdsich they are

(O RETPR Ban PRy o Sy Rer ytqvcinsedietad or aromaic
Lrind dtr&t0FD [dp‘ﬂbh&l'l)ﬁé‘orﬁamn?d BMé )to ?\HJ) Ladltdfal heteroatoms

L/-(l napht hal enyl'mgt hyl ) -sul

md?re@admtmael@te@ﬁzam m@gmgpmrmmdtmgmﬂ@ axlm ]lcalndq?j .
Su am
f; % E ) i gﬁ%@ﬁ?&e icg t?‘IF%?F&ﬂb'é %ﬂﬁh@%/@i ]-sul fani de;

L/- [(7 fl uorobenzo[ b] t hi en-3~yl ) met hyl ] - sul f am de;
L (1 -methyl-1 /-/-indol - 3y|)mathy|] sul f am de;
é [(ﬁppmpuaﬂmmﬁlamﬁzwﬁrelm en-3-yl)nethyl]-sul fa

T Rl selssted o] 116 8. Sansiting AT ydmasnmhalogen,

lifiﬂtﬁc(rbmﬁb{rlbiﬁdkcy@mos yI ) met hyl ] - sul fam)yl pyrrolidine;

L/-[(%QZO[G]thI ymethyl]- L/'-ethyl sul fam de;

i m da ds peleglg gﬁm: rgup consnstlng of —S-CH-, -O-CH-, ‘0- -C(CHs)-
L yl ] -am de; and

| (ReoRolOH: Bhan-cly ignghh

pha tically acc able salts thereof. 9. A
con‘pown@ sededtad Gloan theB graagl emiststingrafmahe shididH (CH,)-;

t hi en- 3-yl net hyl ) - sul f am de;
7 (P Sestah by ﬁ?leiérQLF’@DWFHBQ o) Pydrogenrand methyi;
and piRARERU LIS BlKeh BEERIRT WA HitrSgdd 8177 to which they are
bound to form a 5 to 6 membered, saturated or aromatic ring structure,

optionally containing one to two additional heteroatoms independently selected
from the group consisting of O, N and S;

or a pharmaceutically acceptable salt thereof.

7. A compound as in Claim 6, wherein

R' is hydrogen:;

X-Y is =S-CH-;

"A is—CHop-;

R?is hydrogen:

R® and R* are taken together with the nitrogen atom to which they are
bound to form a 5 membered ring structure selected from the group consisting
of pyrrolidinyl and imidazolyl;

or a pharmaceutically acceptable salt thereof.

8. A compound as in Claim 2, selected from the group consisting of
N-(benzo[b]thien-3-yImethyl)-sulfamide;
N-[(5-chlorobenzo[b]thien-3-yl)methyl]-sulfamide;
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10. A conpound sel ected fromthe group consisting of
/ V- (benzo[j b]thien-3- ylnethyl)-sul fam de and

w@basoesseut i cal |y acceptable salts thereof. 11PCHUS2005/029814

conmpound sel ected fromthe group coEsi st;nglgf an

h i s thereof. .
goﬁ{)m oljfe?@h*&?ﬁ?ﬁ%%ﬂ?ﬁ ﬁlofﬁﬁerei n RL is selected
by Oy ot byt Lk oy oniE o g cyano:

r ox 0 :
Xy i Nybeps ﬁ%ﬂ%ﬁ?%@%ﬁ&&k %H#%. KEHE) OfCH: S—Cgl-,
- S - - an

qw@mphtﬁ&mm?@gﬁ '?g“gn%t he group consi sting
of CH2N[@a@et@H@Qb@)zofurRDyl)methl}esmlminiﬁepmthe gr oup

" naepd P ez ety suRefiR <t ng of
hydroqwmatsr@mmiéﬁwb[b]ﬁhé@ermﬁé&ﬁbg Lsuffnfdil R4 are

taken together with the nitrogen atomto which they
are b -fluprebemaafbBhies- 37-y|t)1@ﬁti“ed]e$ulfaa;mtier at ed,

ot 1 ontt!sMeaRkd G SRS R et £ ol - <
het er o«a{(qnmﬂumamnwb@hta[bﬁﬁIeeps%nfétﬁm-fsbwerardélip

consi sti ng of and S; or a pharmaceutically

acceptl\érﬁl4é>3’§ﬁppeﬂﬁ@{|bﬂblen'@ﬁl)mtmhslﬂlﬁm@ﬂcaI -
cceptabl e

carri Q-AGRA=SRRIEES An R RIRLTRIGE) bGofng!

phar neé¢-gbenzafblthiemedy)triethyFAethyysuriaxiog; a conpound

of d zilrlnmalzoleJ -sulfonic acid [(benzo[b}thien-3-yl)methyl]-amide;

and pharmaceutically acceptable salts thereof.

9. A compound as in Claim 8, selected from the group consisting of N-
(benzo[b]thien-3-yimethyl)-sulfamide:; N-[(5-fluorobenzo[b]thien-3-yl)methyl}-
sulfamide; and pharmaceutically acceptable salts thereof.

10. A compound selected from the group consisting of N-(benzo[b]thien-3-

ylmethyl)-sulfamide and pharmaceutically acceptable salts thereof.

11. A compound selected from the group consisting of
S

/

NH

_0

0=3
NH,

and pharmaceutically acceptable salts thereof.

—

12. A compound of the formula (I)
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and a pharmaceutically acceptable carrier. 15. A
process for neking a pharmaceutical conposition

W@ 09pi23sng m xi ng a conpound of Claim 1 and aPCT/US2005/029814

pharmaceutical |y acceptable carrier.16. A nmethod of
treating epilepsy or a IateQ di sorder, conprising
adm nistering to a sulgf ectyin" Qeed thereof a
therapeutically eﬁ?ecllve moupX of the conpound of
Caim1l. 17. A nethod I ng epil epsy, conprising
adm nistering to a subject in\need Rhereof a
therapeutically effective annuh%~mf t he conpound of
Claim1l. 18. The nethod as in C ath¥§, wher ei n the
rel ated di sorder is essenti al tH T or restless linb
syndronme. 19. The use of conpound as in Claim1 in the
preparation of a nmedi canent for tn@ i epil epsy or a
rel ated disorder, in a subject iMneed thgyeof.

wherein

R'is selected from the group consisting of hydrogen, halogen, hydroxy,
methoxy, trifluoromethyl, nitro and cyano;

X-Y is selected from the group consisting of -S-CH-, —S-C(CHjs)-, -O-CH-
, -0-C(CHj3)-, -N(CH3)-CH- and —CH=CH-CH-;

A is selected from the group consisting of —~CHy- and ~CH(CHs)-;

R? is selected from the group consisting of hydrogen and methyl;

R® and R* are each independently selected from the group consisting of
hydrogen and methyl;

alternatively, R® and R* are taken together with the nitrogen atom to
which they are bound to form a 5 to 7 membered, saturated, partially
unsaturated or aromatic ring structure, optionally containing one to three
additional heteroatoms independently selected from the group consisting of O,
N and S;

or a pharmaceutically acceptable salt thereof.

13. A pharmaceutical composition comprising a pharmaceutically acceptable
carrier and a compound of Claim 1.

14. A pharmaceutical composition made by mixing a compound of Claim 1
and a pharmaceutically acceptable carrier.

15. A process for making a pharmaceutical composition comprising mixing a
compound of Claim 1 and a pharmaceutically acceptable carrier.
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16. A method of treating epilepsy or a related disorder, comprising
administering to a subject in need thereof a therapeutically effective amount of

the compound of Claim 1.

17. A method of treating epilepsy, comprising administering to a subject in

need thereof a therapeutically effective amount of the compound of Claim 1.

18.  The method as in Claim 16, wherein the related disorder is essential

tremor or restless limb syndrome.

19.  The use of compound as in Claim 1 in the preparation of a medicament

for treating epilepsy or a related disorder, in a subject in need thereof.
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