PROCESS FOR PREPARATI ONOF SULFAM DE DERI VATI VES CRGCSS

REFERENCE TO RELATED APPLI CATI ONS Thi s appli cation
web@sis7ishe benefit of U S, Provisional AppliPel/Us1006/014766

60/ 683,151 , filed on May 20, 2005, which is

i ncorporated by reference herein in its entirety.

FI ELD OF THE | NVENTI ON The present invention is

directed to a novel process for the preparation of

sul fonylimne and sul fam de derivatives. SUVNMARY OF

THE | I%FE&@E@$ FOR PRERARATIONOF SULFAMIDE DERIVATIVES

process for the preparation of a sulfonylimne

derivative, conprising reacting an al dehyde with a

substi tut ed @ROBSUREFERENGCESTOD fREﬂAdEDWPM.ISAN@N@
or ganl ¢ sol vent In the presence o0 an acl

to yi elhis epelieasioncalpimadinegdensfit @Wl SnPﬁ@/l@@nakAwwlmﬂon
5 Tél%%?ﬁ?”ﬁlebl%\ﬁ%é %@ ?60§ %I’ug is bR ?I Vel?y ?efgf:e?\%g%erem in

arat o fam eder|
ptmmntae’gfutl cal 'y accept abl e salt thereof, conprising
reacting an al dehyde with a substituted or :
unsubstituted sulfam de, in a suitable organic

solvent, in the presgpcp QE'I‘?-'?EWVEI\WIONNSC' to yield
t he correspondlng su y

The present invention is directed to a novel process for the preparation
10  of sulfonylimine and sulfamide derivatives.

SUMMARY OF THE INVENTION
The present invention is directed to a process for the preparation of a

sulfonylimine derivative, comprising reacting an aldehyde with a substituted or
15 unsubstituted sulfamide, in a suitable organic solvent, in the presence of an
acid or TMSCI, to yield the corresponding sulfonylimine derivative.

The present invention is further directed to a process for the preparation
of sulfamide derivative or a pharmaceutically acceptable sali thereof,
20 comprising
reacting an aldehyde with a substituted or unsubstituted sulfamide, in a
suitable organic solvent, in the presence of an acid or TMSCI, to yield the
corresponding sulfonylimine;
reducing or hydrogenating the sulfonylimine, in a suitable organic

25 solvent, to yield the corresponding sulfamide derivative.

In an embodiment, the present invention is directed to a process for the

preparation of compounds of formula (1)
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reduci ng or hydrogenating the sulfonylimne, in a
sui tabl e organic solvent, to yield the correspondi ng

wg@odobawilge derivative. In an enbodi nent, the pPEBER1006/014766

invention is directed to a process for the preparation
of conpounds of fornmula (I)wherein RL is selected from
the group consisting of al kyl, carbocyclyl, aryl,

het eroaryl and heterocycl oal kyl ; wherein the al kyl,
carbocyclyl, aryl, heteroaryl and heterocycl oal kyl is
optionally substituted with onﬁ)or rmt e substituents

i ndependently sel ected fron1halbgen/ al kyl, al koxy,

hydr oxy, carboxy, hal ogendﬂ@dﬁﬁ(‘kyN, hal ogenat ed

al koxy, cyano, nitro,,am_ allkyl amp,no, dial kyl am no,
am do, al kyl am do, dial ky i n@d, alRogycar bonyl and
aryl ox‘&ﬁar bonyl; R3 and R4 are each independently

sel ect ¥d®EBm t he group consi sting of al kyl,

car bOCB{tlsVéele&éM'fﬁonl‘ﬂﬁ‘iéegﬂﬁfp?’éor%@ingedf%.’Il@ﬁ,yéélrﬁééwellﬁn%ryl,

wherein the al kyl, carbocyclyl, aryl, heteroar
heeterasgylarshheigroaysiaattyil,omagiein tealkyl: carbacyelylhagheheteroaryl

RS RSAR e bBERA SEB S B 5 LB Rt
hiatopenddraly siidasd froby BaRgen| alkgl, aﬂd@iixz,ohyoﬁfbky’ | G ¥y,

di al kyl am no, am do, al kyl am do, dial kyl anmi ndo )
halsgsraird @il haleoenated alkexybexano, nira, émiaei alkylaming,
ARdiFanThS, LAKR) iIQAFhIR! diditylarhMRioN hikoRFEHBRAAP
aryloxycarbonyl;

R® and R* are each independently selected from the group consisting of
alkyl, carbocyclyl, aryl, heteroaryl and heterocycloalkyl; wherein the alkyl,
carbocyclyl, aryl, heteroaryl and heterocycloalkyl is optionally substituted with
one or more substituents independently selected from halogen, alkyl, alkoxy,
hydroxy, carboxy, halogenated alkyl, halogenated alkoxy, cyano, nitro, amino,
alkylamino, dialkylamino, amido, alkylamido, dialkylamindo, alkoxycarbonyl and
aryloxycarbonyl;

alternatively, R® and R* are taken together with the nitrogen atom to
which they are bound to form a monocyclic or bicyclic, saturated, partially
unsaturated, partially aromatic or aromatic ring structure; wherein the ring
structure is optionally substituted with one or more substituents independently
selected from halogen, alkyl, alkoxy, hydroxy, carboxy, halogenated alkyl,
halogenated alkoxy, cyano, nitro, amino, alkylamino, dialkylamino, amido,
alkylamido, dialkylamindo, alkoxycarbonyl and aryloxycarbonyl;

or a pharmaceutically acceptable salt thereof;
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whi ch they are bound to forma nonocyclic or bicyclic,
saturated, partially unsaturated, partially aromatic

w@eooanzired i ¢ ring structure; wherein the ring BCT/USI006/€14766

is optionally substituted with one or nore

substituents independently sel ected from hal ogen,

al kyl , al koxy, hydroxy, carboxy, hal ogenated al kyl,

hal ogenat ed al koxy, cyano, nitro, am no, alkylam no,

di al kyl am no, am do, al kyl am do, di al kyl am ndo,

al koxycar bonyl and aryl oxycarbonyl; or a

phar . |y acceptable salt thereof; conprising
reac?ﬁ%gHéhéﬁépound of formula (X) with a conmpound of
formula (XI), in the predencegdf an acid or TMSCl, in

a suitable organic solvght, yo yield the corresp(sndlng{3
compound of _formul &, N<H3+—NXIi) (1) reducing or /
hydrogenatwﬁb the conpodpd oN\ formula (X 1), _

sui t ap'e—qrgani ¢ sol ventQ to Bield the corrg/fspon i ng\
conpound of\ forﬁﬁ+a—f+%——+ﬁ—aﬁekher enpddivant t heR?*
pr esent vEhtion is a Pflbcess for the preparation of

a conpodkﬂ of formula (XII) wherein Rl is sel e€XHH

om the group consi stl car bocycl yl
het er J&ﬁ(}ﬁ“%ﬂ&om '@W Mhe%\ SPmPOHRd 4f farmu¥a X), in
GAE tﬂﬁéyé‘ddé of &M Xéid J?WSQMH b s"iﬂgbiéeé BRI < n){lél\?l the
optionally substituted with one or e substituents
corresponding compound of formula (XI1);
O R3 O R
I/ I/
/) N—ﬁ‘.—N\ - I-/IN—ISI—N\
R'—CH R* R—CH, o R

(XIr) ()
reducing or hydrogenating the compound of formula (XII), in a suitable

organic solvent, to yield the corresponding compound of formula ().

In another embodiment of the present invention is a process for the

preparation of a compound of formula (XlI)

wherein

R' is selected from the group consisting of alkyl, carbocyclyl, aryl,
heteroaryl and heterocycloalkyl; wherein the alkyl, carbocyclyl, aryl, heteroaryl
and heterocycloalkyl is optionally substituted with one or more substituents
independently selected from halogen, alkyl, alkoxy, hydroxy, carboxy,

halogenated alkyl, halogenated alkoxy, cyano, nitro, amino, alkylamino,



i ndependently sel ected from hal ogen, al kyl, al koxy,

hydr oxy, carboxy, hal ogenated al kyl, hal ogenat ed
w@bkdoesyriscyano, nitro, am no, al kylam no, di al KPCEHDE2006/014766

am do, al kyl am do, dial kyl am ndo, al koxycar bonyl and

aryl oxycarbonyl; R3 and R4 are each i ndependently

sel ected fromthe group consisting of alkyl,

carbocyclyl, aryl, heteroaryl and heterocycloalkyl

wherein the al kyl, carbocyclyl, % het er oar yl and
heig by tsegiap oamida; al@lamtdo@dmlwar@ atkoxgerooy ante or

i.tuents i ndependently sel ected from hal ogen,
%ﬁ@HQ@on&P hydroxy, carboxy, hal ogenated al kyl,

haI ogeﬁ%bad Fé’l el‘re)aa.chdmdémend@nitly@eleﬂ@mﬁonﬁﬂhb r@(]p RBnsisting of
am do, ac&lamdo di al kyl am n

a"i" Ya'x%%osmyh, apfdheteiaashand heigyacycla lefrheroin the alisyl,
S SRR LR BRI b BRIt i
s@lematr@de splastttuamﬂsyndewtdmyeséleqb@d froad halogem, raalkylpalkoxy,

R Zrsory, Bistindliaclfiy hriRgRodiad Sspy. &yaho, i, &mino,

Salhﬁhhﬁm@rmélk |BARE R MI %nﬂ@beglafkg%lhaboﬁlfiﬂx carbonyl and
alk , al koxl}; hydr'oxy, carboxy, enated a )){
| k

oxy, cyano, nitro, am no, al kyI am no,

0 53 O e LS HLIHAR N o
pllkichaic@u breclobling Rcioantaliohosftlic dMRERME; saaraed Spardally
unsaturated, partially aromatic or aromatic ring structure; wherein the ring
structure is optionally substituted with one or more substituents independently
selected from halogen, alkyl, alkoxy, hydroxy, carboxy, halogenated alkyl,

15 halogenated alkoxy, cyano, nitro, amino, alkylamino, dialkylamino, amido,
alkylamido, dialkylamindo, alkoxycarbonyl and aryloxycarbonyl;

or a pharmaceutically acceptable salt thereof;

comprising
A
/ 3
o HyN—S—N 0 i
./ I\ N—S—N
R—C © A | N4
\ » R —~CH R
H (XI)
(X) (X1
20 reacting a compound of formula (X) with a compound of formula (XI), in

the presence of an acid or TMSCI, in a suitable organic solvent, to yield the
corresponding the compound of formula (XII).

The present invention is further directed to compounds of formula (XII),
25  as herein defined.



10

15

20

25

reacting a conpound of formula (X) with a conpound of
formula (XI), in the presence of an acid or TMSCl, in

w@2®e6i12Aakd e organi c solvent, to yield the correSpoSI06IgL4766

t he compound of fornmula (XI1). The present invention

is further directed to conpounds of formula (XIl), as

herei n defined. The present invention is further

directed to a product prepared according to any of the

processes described herein. DETAI LED DESCRI PTI ON OF

THE | NUEPresent iweptier émiurihey divecied tba priodect prepacedhaccording
sul fonyl i m ne

der atltbgé)r{)(ﬁ%s%r%%géﬂ%écﬁ)ﬁ\e/geart\l on is further directed

to a process for the preparatlon of sul fam de

derivatives 3 accet abI e sal ts

thereof . ThePElAlLE 4 =€ for

exanplfhe sbﬁltlﬁ(/@ﬁﬂin%%‘f’r t%dttB% XB%];%@m%reparaﬂon of

phar maceuti cal agents suc as th

o%ﬂfpvultmﬂﬂéﬁemah\resb élchengnesemt. invérdiontis furthied ellrected to a process

I oS o oA RSO e ety Secbblabl sas
dhétedhsYhe b[llféﬁyllﬁml@déwwes bReussigs ?d“rte%aﬂﬁ:?@ te{sqgtérr?lgdiates in
directed to a process for the preparation
dae .Svaﬂﬂevwf@hafma@ﬁm@akager@ sweasihe Mfarrme dedvaRives
HecABedRE ﬁ‘ flﬁé LI |d5 fo rrg)e(nt ple, [ thd Compatnds as

Qide g S AT SXpm

i nvention unsu
listed in Table 1 hereln, are useful for the treatment of epilepsy.

In an embodiment, the present invention is directed to a process for the
preparation of sulfamide derivatives of formula (1)
0] R°
| -
HN—S—N
I N\

(1)

wherein R', R® and R* are as herein defined.

In an embodiment of the present invention R' is unsubstituted alkyl. In
another embodiment of the present invention R' is an aromatic ring structure. In
another embodiment of the present invention, R' is a 5-6 membered aromatic ring
structure. In another embodiment of the present invention, R is selected from

the group consisting of aryl and heteroaryl, wherein the aryl or heteroaryl is
optionally substituted.

In an embodiment of the present invention R® and R* are each
independently selected from hydrogen or Cy.4alkyl. In another embodiment of the

present invention, R® and R4 are each independently selected from hydrogen or

5



anot her enbodi nent of the present invention RL is an
aromatic ring structure. In another enbodi nent of the
w@e@saritisd nvention, Rl is a 5-6 nenbered ar omakCTUS100g014766
structure. In another enbodi mrent of the present
invention, RL is selected fromthe group consisting of
aryl and heteroaryl, wherein the aryl or heteroaryl is
optionally substituted. In an enbodi nent of the
present invention R3 and R4 are each independently
sEeEil-eln anaihersrabedigenbef e prasentymventian Atdand R* are each

e@%ﬁ Lent of the present invention, R3 and R4 are
eac 8Jr:’%gependently sel ected from hydrogen ornethyl. In

anot her enbodi nent of the present invention, R3 and R4

are ea]ch hg%goa,en. In an enbodi nment of3thngresent
i nvent NG eRBOAMENRET teprearalrinvasdionnBr and H @rrantaken together

2 . ot . !
s TSI b el DL B
siPreferablyethiess ta menhlesredringrsimature is datdidtédorhromatic.

enbodi nents of the present invention, include those
wherein the substituents selected for one or nore of

the vasd@Rbes IHoAIRENRSHRIB drbsént i@ent?&éfrﬁiﬂ%ms@r\%emin

I ndependently sel ected to be "any i ndivi
sthesubstiventsoselagigdfabere oofataiot the vainlles definedHerein (i.e.

1o [B2IRS BRSSTRLElckledh S5bHRS1a L PR3 o

cany subsdt bh sdisdtaudnts RefsiedRom thel diplBie list as defined herein.

Compounds of formula (I) may be prepared according to the process
outlined in detail in Scheme 1 below.

O R3 B .
I/ o 5
o H,N—S—N R
14 \R"' s
R'—C 9] N—S—N
\ > A\
x H (X1) R—CH o R
) L (X11) i
O R3
I/
F/IN—-S—N\
>  R'—CH, i', R*
15 (1

Scheme 1
Accordingly, a suitably substituted compound of formula (X), a known
compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (XI), a known compound or compound
20  prepared by known methods;
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Schenme 1 Accordingly, a suitably substituted conpound
of formula (X), a known conpound or conpound prepared

whyooknzmsd net hods, is reacted with a suitably PCT/US2006/014766

substituted conmpound of fornmula (XI'), a known conpound

or conpound prepared by known nethods;in the presence

an acid such as p-toluene sulfonic, TFA, acetic acid,

HCl (preferably anhydrous HCl), sulfamc acid, and the

l'i ke, preferably in the presence of p-toluene sulfonic

aci d dn tBalpresanceati d@ld@UChraStp’rtolmmenlwlmeHA/&ue,tlc acid, HCI

ORERIAbIE byl RS St S BB g fie They mREraBinga tog
fpsr@eeﬁ@@ut Qologha syitfoiric ATRLOE sdlfanﬁﬁb%d W lM@pP@sence of

ive to the al dehyde (for exanple, conpound
fﬁ\ﬂ%(ﬁ,a (X)), more preferably, in about a catal ytlc

ool R 8618 i6 BrostMPH pleseRf filbalih Bhiah B8 HmAnt,

cat al yt| C anount, I'n anDun
fprefarablyun aanauatt i ;he rar@&mimtonh ababbaba&lﬁ%mahﬁnbsabout 10

baut,, 1 | ent sui tabl e
TR elaive dnihe Blaehas o xR o mARIUAY ohiBHRHGI(3), more
Gﬁr@ﬁ:nab] P SN Gatglwcrmre phe like, preferably in a

pol ar ofgani ¢ sol ven referably, in a polar
or ganlwh%r@in/té‘letTMﬁlCdlrs pieseot weat lehst a:oaﬂptyttm(anmdunt preferably in

Set%gwta\p &ﬁ(%h{ic#o?feta -%grutt baéatglytlc%%%u% bOLkl)l' é’ equivalents,
more preferably, at about 1 equivalent;

in a suitable organic solvent such as THF, acetonitrile, methanol,
ethanol, propanol, DMF, and the like, preferably in a polar organic solvent,
more preferably, in a polar organic solvent which dissolves the compound of
formula (XI) at least partially, more preferably still, in ethanol or THF;

preferably, at a temperature greater than or equal to about 20°C, more
preferably, at a temperature in the range of from about 40°C to about 60°C;

to yield the corresponding compound of formula (XII), wherein the
compound of formula (XII) is preferably not isolated.

One skilled in the art will recognize that the acid is preferably strong
enough to activate the carbonyl portion of the aldehyde of compound of formula
(X), thereby facilitating the nucleophilic reaction between the aldehyde and the
substituted or unsubstituted sulfamide. Suitable examples of such acids include,
but are not limited to, p-toluene sulfonic, TFA, acetic acid, HCI (preferably
anhydrous HCI), sulfamic acid, and the like.

The compound of formula (XII) is reacted with a reducing agent such as
NaBHj, LiBH,4, Na(OAc)sBH, LAH, and the like; in a suitable organic solvent
such as THF, acetonitrile, methanol, ethanol, propanol, DMF, dichloroethane,

and the like, preferably in a polar organic solvent, more preferably, in the same
' 7
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about 20C, nore preferably, at a tenperature in the

w0 a0vge21s4 from about 400C to about 600C; to yiBCHUS1966/014766
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correspondi ng conpound of formula (XIl1), wherein the
conmpound of formula (XII) is preferably not isol ated.

One skilled in the art will recognize that the acid is
preferably strong enough to activate the carbonyl

portion of the al dehyde of conpound of fornula (X),
téhtﬂva’lagjs;]eddh lthe ﬁt‘é\ﬁri]‘rgjd mglcriun stepp e iietd ﬂm@cﬁr'rempdminmen

t he al de an e substityted or upsubstitu
AT SLElTe Opashiled Tofie BtmEscRoN Ingdthe organic

bafilvéiigs 88 ciéd‘iott?éjcé B l%lb%’theﬁ\% %Iéét@ﬂ'ré?ugﬁﬁa]gent For

acet1c acl abl'y anhydrous
a@(amplan dne Isbllled ImetheTaré wilb rqm@nttedhaf thensuitablexotganicssolvent

d. \ i Bk
RS A g T B BT Rl S TS Bl kgt diae.
S&h‘}éﬁﬂﬁ‘éxﬁﬂﬁéh@%n'ﬂl'ﬂﬁe liRe b @ W Indt bEBhERARDI, eBidiNgdropanol

propanol’, DIVF, di chl or oet hane, and the |ike,
prestenizbey DM, angdhaliker gani ¢ sol vent, nore

pr ef erﬂﬁér}‘n tlverfy,ttﬂg c8ﬁ%§ﬁﬁﬁ%?ﬁ9mﬁ§aeg(lhgb ﬁgberogéﬁ Atbd :ﬁ' r?acting

reaction ep, e corres oun

fwithimydro@bh ga@m asécdrd:éi'df hydrbdien; an thenprebenesoigntaialyst such as
that the organic solvent is_sel ected to be co i ble .

we ﬁntqaéb%lrlé@i'ﬁ@ Qrealuaing Pdnandibe l'b%dﬁ]ﬂ organic
Sé%lbérﬂqNHIBh '@ﬁo Wﬁcﬁ‘('/é hn&%ﬁ%ﬁyﬂ%ﬁﬁloh%nﬂﬂ 'h@bjsﬁcrhas THF,

organi ¢ sol vent en usin e an et er’ suc
amefridnol,cBtbahgl] petpaenl, DMExamréthejilkeeplneﬁeyahlhana,pommbrganlc
tsho vcler%tks%chbaustar\’\gféoﬂop more prg%rg&y, in’ thgtsg?nneogdlvgnt use ||n the

previous reaction step; to yield the corresponding compound of formula (1).

One skilled in the art will recognize that wherein a substituent on the
aldehyde (e.g. a substituent on the compound of formula (X), for example an
aldehyde, carboxylic acid, amino, alkylamino, and the like) is reactive to the
sulfamide, said substituent is preferably protected prior to reacting the aldehyde
with the sulfamde and then de-protected following the reduction/hydrogenation, to

yield the corresponding sulfamide derivative.

One skilled in the art will further recognize that in reacting the compound of
formula (XII) to yield the corresponding compound of formula (1), the reducing or
hydrogenating conditions are selected to avoid reactions with any substituent

groups and therefore to provide the desired product.

One skilled in the art will further recognize that the sulfamide comprises
two amine groups which may have the same or different reactivity relative to the
aldehyde. One skilled in the art will further recognize that by protecting one of the

two amines on the sulfamide, the reaction can be directed to yield coupling
8
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acetonitrile, DWF, and the like. Alternatively, the
conpound of formula (XIl) is hydrogenated by reacting

wowaoh/1tmes ogen gas or a source of hydrogen; i nP€TES2006/014766

presence of a catal yst such as Pd on carbon, rhodium

on alum na, PdCb, and the like; in a suitable organic

sol vent which is not reactive under the hydrogenation
condi tions, such as THF, nethanol, ethanol, propanol,

DMF, and the like, preferably in a polar organic

stgtwean tiseiohpmieded amihpbriionof thepsudfaeniddland theraldebyde. The

sargf% o#é%ﬁ@ﬁﬁ%ﬁg the%;é % l(ﬁsrea t| oﬁ)é C{q_,?fot%(ﬁ%d to yield

Sﬂhb'doﬁ‘ésp@ncﬂlﬁgs@ﬁéml@elderﬁlﬁﬁ\ﬁ&n' ze that wherein a
substituent on the al dehyde (e.g. a substituent on the

conpound of formula (X), for exanple an al dehyde,

fg;g?%% hge&lﬁﬁ%m aﬁ%ﬁﬂ)&e lsh%lgﬁ?aﬁlgggqﬂﬁgué&?n }1 Kftdorin and

piodiher ably protected prior to reacting the al dehyde
with the sul fande and then de-protected follow ng the
reducti on/ hydrogenation, to yield the correspondi ng

sulfawgsg&hbvéﬁlmg teﬁ?ﬁ r r"w&hpréétfaﬁfn% 'Oa{é part of &

further recognize t e co
f substituent grm;p tlm:clydebh‘atghlaandhrmaﬂmmbbhmns;cmpf@miﬂy@fstraight or

f th duci r hydrogenati condi
IeREafa bh qoaﬁe{iﬁinsa‘ﬂ%'péi%?erb%rﬁw%ﬁo@ﬁy%@am%réikw
I 0 I; 0 -
e R B NI pROD JErbDR, BE Tehuy PR buy,
sultylapeatyl soehe ks Unless otherwise noted “Cy-4alkyl” means a carbon

chain composition of 1-4 carbon atoms.

As used herein, unless otherwise noted, “aryl” shall refer to unsubstituted
carbocylic aromatic groups such as phenyl, naphthyl, fluorenyl, and the like.
Preferably, the aryl group is phenyl or naphthyl, more preferably, phenyl.

As used herein, unless otherwise noted, the term “cycloalkyl” shall
mean any stable monocyclic, bicyclic, polycyclic or bridged, saturated ring
system, for example cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclooctyl, norbornyl, decahydronapthyl, and the like.

As used herein, unless otherwise noted, the term “carbocyclyl” shall
mean any stable monocyclic, bicyclic, polycyclic or bridged ring structure, wherein
the ring structure comprises is saturated, partially unsaturated or partially
aromatic. Suitable examples include, tetrahydronaphthyl, cyclohexenyl, and the
like.

As used herein, unless otherwise noted, “heteroaryl” shall denote any five

or six membered monocyclic aromatic ring structure containing at least one
‘ 9
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two am ne groups which may have the same or different
reactivity relative to the al dehyde. One skilled in

wao b@oartiswi | | further recognize that by protecP@nySmNE014766

of the two am nes on the sul fam de, the reaction can
be directed to yield couplingbetween the unprotected
am ne portion of the sulfam de and the al dehyde. The
protected am ne portion of the sulfam de is then,
optionally, de-protected to yield the correspondi ng
shetewaters setct iromdhe/gsou;smsﬁaéingiqﬁ O, Nhahd G optisredly!

PRl Bupherdidifinal oo E dierarioREtg pelpeRAdam the

O{ro&p%@h@&tlﬁ(y NI HédS; drfbphlhd %r$érf ﬁieﬁ’(ﬁeré@ %l@b%&%ﬁﬁa’m ring
chai ns r ef er abl Yastral ght or branched chai'n

cﬂwq@mgt%@g@b qeéhomhgtem?owle%d fremnifnel g;rourammnstmg of
[ggryql%'d% | #ngfry ey fo%JP%lc%%éqﬁl hRRRL AR

i So SecC-

|mdmoertdhalnﬂyseteblmifmmehmgta£® conelstifglok D, N am@8s The heteroaryl
%on atons. As used

FPHD R o Bty et of GRYON ARG the g Sueh that
L{ﬂétﬂ@é}ﬂ ,glétﬁgb@%q,}g,?ﬁyél c aromatic groups such as

phenyl uorenyl, and the like. Preferably,
t he arf‘;'xargplea pf swtqﬂlmhgﬂermnrylrgxphpﬂyicludep bet wee‘fcelhaiubgl to,
d h t e note
TRy BEE, rHLg0, SORSCH SR o,
iigxsVli thiadi@rolays rld?yl %rléézlﬂyleﬁymﬁlﬂmﬂ @y?&ur’iyl N&yranyl, furazanyl,

system for exanple | opropyl”, cycl’obaty
dg@lgﬁ'@(ﬂ,tIWOlylcs}s@m@lﬁMJ indazolyl, benzofuryl benzothlenyl

benzimidazolyl, benzthiazolyl, purinyl, quinolizinyl, quinolinyl, isoquinolinyl,
isothiazolyl, cinnolinyl, phthalazinyl, quinazolinyl, quinoxalinyl, naphthyridinyl,
pteridinyl, and the like.

As used herein, the term “heterocycloalkyl” shall denote any five to seven
membered monocyclic, saturated or partially unsaturated ring structure containing
at least one heteroatom selected from the group consisting of O, N and S,
optionally containing one to three additional heteroatoms independently selected
from the group consisting of O, N and S; or a nine to ten membered saturated,
partially unsaturated or partially aromatic bicyclic ring system containing at least
one heteroatom selected from the group consisting of O, N and S, optionally
containing one to four additional heteroatoms independently selected from the
group consisting of O, N and S; or any polycyclic ring structure containing at least
one heteroatom selected from the group consisting of O, N and S, optionally
containing one or more, preferably one to three, additional heteroatoms
independently selected from the group consisting of O, N and S. The
heterocycloalkyl group may be attached at any heteroatom or carbon atom of the
ring such that the result is a stable structure.

10



10

15

20

25

30

cycl oheptyl, cyclooctyl, norbornyl, decahydronapthyl,
and the |like. As used herein, unless otherw se noted,

wao b@otizriga " car bocycl yl " shall nean any stabl e PCT/US2006/014766

nonocyclic, bicyclic, polycyclic or bridged ring
structure, wherein the ring structure conprises is
saturated, partially unsaturated or partially
aromatic. Suitable exanpl es include,

tetrah onapht hyl , gcl ohexenyl, and the like. As
used Hé«aemmes ghsidisble ﬁf@rwskgraup@mCludeebetr@"arr;qt timited to,

L P A TR e

qzmmnelrrgatpmmww@ &y, Wibrbh@hrgﬂl Qiﬂhlaﬁ?ﬁﬂfﬁhléMo oy IO
N and S, op onalwléhcont aining one to three additi onal

iRkl Ao R NE ¢|V0%T§ﬂ¥'ei3é1dmﬁih)‘i|ﬁl’t€t¢é0>@ﬁba@yl 2,3-
Qﬁg@j Bé%f%gnd%@ﬁges or a nine or ten menbered
bi

Ic aromatic ring structure containing at |east
one heteroatom sel ected fromthe group consisting of

addi ¢ hSh S RATaar olhuR RouBAREHBRS (<8, albbehanyhare
Heehd N Hetd foRsy P ih & grblu s ﬁa@‘@n@%? &@fshbsﬁru%p&,

may be attached at any atom or carbon atomo
taeferabply frome bnehafive ﬁebstﬁsants imore psefedldy romioneatethree

STRR RIS ISy oBT 816 Yo o BBt Bt aepShtenty

@RI Fromi HediE of ¥libstRyémgo! vl , i soxazol yl,
i sothiazolyl, triazolyl, thiadi azoI yl, pyri dyI

pyri dazi nyI pyrim di nyI pyrazi nyl, pyranyl,

Fur azgqyl ef’gme' # élfgstlgle'?\?é) leyd éelirrﬁhagﬁlahaghtly” means that

i ndazol yl', “benzof ury enzothi
when more than one of such substituents is possible, such substituents may be

the same or different from each other.

To proVide a more concise description, some of the quantitative
expressions given herein are not qualified with the term “about”. It is
understood that whether the term “about” is used explicitly or not, every
quantity given herein is meant to refer to the actual given value, and it is also
meant to refer to the approximation to such given value that would reasonably
be inferred based on the ordinary skill in the art, including approximations due

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

One skilled in the art will recognize that wherein a reaction step of the
present invention may be carried out in a variety of solvents or solvent systems,
said reaction step may also be carried out in a mixture of the suitable solvents
or solvent systems.

Where the processes for the preparation of the compounds according to

the invention give rise to mixture of stereoisomers, these isomers may be
11
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benzi m dazol yl , benzthiazolyl, purinyl, quinolizinyl,
gui nol i nyl, isoquinolinyl, isothiazolyl, cinnolinyl,

w@biohatags nyl , qui nazolinyl, quinoxalinyl, PCT/US2006/014766

napht hyri di nyl, pteridinyl, and the like. As used

herein, the term "heterocycl oal kyl" shall denote any

five to seven nenbered nonocyclic, saturated or

partially unsaturated ring structure containing at

| east one heteroatom sel ected fromthe group

csepEirateidiy odnv@ntibhalntdciiiqops soclabk yrepavative chmaegtaphy.
t.hree addi ti,onal heteroatgns i ndependent |y sel ected |

f HaRFPmPOYRds a0 PEanatgd 8t rase §.9r ingividug| grantipmers
t rmrm@ o« . .

p@ra%, iall bg%gpngﬁw %i cyacrﬁ'?gb?(?ﬁggg?/{gté gtan{:roht aisglfurtllgnét-rhe

I @EPO@?% may efos @xempie | ectesdlvieddntot their goomgonent enantiomers

. N S ) ] i N to .
R G N L AR R G R
fioantitie with@iPoszdy Scting aeid, SuciNad 1d-dhp-BludyD-tartaric acid
pol ycyclic¢c ring structure containing at | east one

e bl shisioluan-bdartagemaciseoewad bydragtionaheyystallization and
! Hel ;
R B R Rk T G e PR S S LA oy
ﬁferreati«mi oml‘ dia:stkdr?em@rio mte&r@@ghﬁti?f@ foli%l\ﬁlecil by @hebrBatobrgphic
t rqQu e ac at, an
ARSI A G FerhaY t the Ghirarallie s Aegtativebithe eergpounds
rayloe rb%oﬁeakémgea%hfrﬁ@gptg-c%ﬁﬂﬂm es of suitable

heteroaryl groups iInc ut are not limted to,
pyrrolinyl, pyrrolidinyl, dioxalanyl, imdazolinyl,

1 S O oo BR3P TR rRipve ot fast one
tdhiraTeMer,ith¥y 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.

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

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

Wiley & Sons, 1991. The protecting groups may be removed at a convenient

subsequent stage using methods known from the art.
12
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pi perazinyl, trithianyl, indolinyl, chromenyl,
3, 4- net hyl enedi oxyphenyl, 2, 3- di hydrobenzofuryl, and
wo b@olizies When a particular group i s "substitRCBEUS2006/014766
(e.g., alkyl, phenyl, aryl, heteroal kyl, heteroaryl),
that group may have one or nore substituents,
preferably fromone to five substituents, nore
preferably fromone to three substituents, nost
preferably fromone to two substituents, independently
sel ected fromthe list of substituents. Wth reference

t bstit { the t d dent
when Bt BSERRRTRC e En ChulibRER IR E Steadsd K dpNidle a
Sél&Jﬂ/aWQSWHléWEB n@@é’tﬁéefdlleﬁ/lr%a&?erﬁfcaﬂ%fcf rent from

each other. To provide a nore concise description,
sone of the quantltatlve expre glven herein are
not qualified with the term, 31 _4¥ I s under st ood
t hat whether the term "abou égd epr|C|tIy or
not, every quantity giveg-@ re ant to refer to

the actual given value, and it |s al so neant to refer

5 to the approximation to such given value that would
reasonably be inferred based on the ordinary skill in

t he artindemstandard moappotatureedsearibralighotibthishdisclosure, the terminal

o e IR S50 R e

tiﬁﬁbtldﬁhﬁi’%ﬁbﬂ/a?d HRASSIhCSE ste@RmRht. { PRud “f&%@m;ﬁl@ V& %H IC1 -

out in a variety of sdlvents or solve
s@ﬁlleylmmmo-carbonyl -Cq Cealkyl-” substituent refers to a group of the formula

C4-Cg alky
—C4-Cs alky/“\ H/

Abbreviations used in the specification, particularly the Schemes and

Examples, are as follows:

DCM =  Dichloromethane

DMF = N,N-Dimethylformamide

HPLC = High pressure liquid chromatography
LAH =  Lithium aluminum hydride
Na(OAc);BH =  Sodium triacetoxyborohydride

NMR =  Nuclear Magnetic Resonance

THF =  Tetrahydrofuran

TFA =  Trifluoroacteic acid

TLC =  Thin Layer Chromatography

TMSCI =  Chlorotrimethylsilane

13



said reaction step may al so be carried out in a

m xture of the suitable solvents or solvent systens.
wOb@sa211Be processes for the preparati on of thBCT/US2006/014766

conmpounds according to the invention give rise to

m xture of stereoisoners, these isonmers nay

beseparated by conventional techniques such as

preparative chromat ography. The conpounds nay be

prepared in racemc form or individual enantioners

may beRepresantdiveisulfemide cempotinds paih werespyreplhesd acasrding to

t . Th d
Abelsioeess ol Borieram GOTRRUREnE ShasHidshE GOk dee vty
tEedp4SHhics toilbvAwrs B8 Ifst‘&dTiﬁtTéme 9f blost er eoneri c

pairs by salt formation with an optically active acid,
such as (-)-di-p-toluoyl-D-tartaric acid and/or

di | i d fol |l
{1 Aot onal TP epfEadfipfive Coinp Bundi®s Efpuia )

free base| The conpounds also be resolved by
formati on| of diaster ricjesters or am des, follqgwed
by chr omat ographic E_Fatl renoval of the
chiral auxiliary. Alter i , the conpounds may |be
resol ved psing a chiral HPLC cohumm. Where the
compounds| according to this |nvéﬁrhbh have at | east
one chiral center, they nmay accordi pgt® exist as
enanti onefs. Where the conpoundsQFossess two or norle
chiral cepters, they may additionallygxist as
di astereofrers. It is to be understood that all such

i soners apdD Nt uf esRt her fof aneYenconpdssedaw t hin
the scopelof-the present {nvention

1 H -S-CH- -CH-

7 H -N(CHg)-CH- -CH,-

13 H -O-C(CHs3) -CH.-

15 5-Br -S-CH- -CHo-

17 4-Br -S-CH- -CHo-

18 7-F -S-CH- -CH.-

Additional compounds prepared according to the procedures as
described in the Schemes above and the Examples which follow include those
listed in Table 2 below.

14



Furt hernore, sone of the crystalline fornms for the
conpounds nmay exi st as pol ynorphs and as such are
WO nioenzas4 t o be included in the present inventPONUS1006/014766
addi tion, sone of the conmpounds may form solvates with
water (i.e., hydrates) or common organic solvents, and
such solvates are also intended to be enconpassed
within the scope of this invention. During any of the
processes for preparation of the conpounds of the
present invention, it may be nkaldefary and/ or
desi r abl etopgotect—sensttive—oifeacti-ve—greups—of
any of the :@fQSU|es concer ned. $Hﬂ§§“ﬁ@ be achi eved
by neans |of conventijonal protecting groups,Qsuch as
t hose desgcribed in Rrotective @ ops in Oggnic
Chenistry , ed. J.F.W MOnie,/Pl & LﬁFP?Nfsﬁ~m§; and
T W Gegne & P.G M| Wits, : P, oups in
Organic $ynthesis . [John \ ns, {199Y . The
protectimng groups ngy be d a nveni ent
subsequent stage usijng nmeyho know? from the art. Ag
used here¢in, the terim"sulfonylimne"” is intended to
denote aj|derivative [which conprises the §ol | Dong
chem cal |group Under| standard nonenclatur@%ysed
t hroughoulit this disqlosure, the 'ngL_ﬁgﬁﬁbon of
t he desi gnated sidejchain is d Q&“fi t, foll oyed
by the aglj acent fungtional iy ' poi nt of
r

attachment. Thus, far exanp|e, g
C6al kyl - am no- car bonyl - Cr vyl - Ituent refers
to a group of 26he farnul a z--C C6

\ 40
448
o~ \
30 NH,
T
v { )—)
31 O
S
NH
\840
07\

32
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Abbrevi ations used in the specification, particularly
the Schenes and Exanples, are as follows: DCM

wor@ehzneset hane DVF N, N- Di et hyl f or mam de HPLECTHU§1906/014766

pressure liquid chromatography LAH Lithium al um num
hydri de Na(OAc) 3BH Sodi um tri acet oxybor ohydri de NVR
Nucl ear Magneti c Resonance THF Tetrahydrof uran TFA
Trifluoroacteic acid TLC Thin Layer Chronat ography
TMSCI Chl orotrinethyl sil aneRepresentative sul fam de
conmpounds whi ch were prepared according to the process

f th . ] ntion, as.described in nore detail
'n t non MG EXFR et 1GRE to. g I e HRRRrHaay of the
linvéetiany.anfadre ot intBadé & 8AH 'shbliNen BB H 1B to TRt shy way
) JAddi tional conppounds prepared according to the

( BdRVRIMION seif ferdly i theedlains whishdelewriheraptioe and t he
Exanpl es which follow include those listed in Table 2
bel ow. Tabl e 2The fol |l owi ng Exanples are set forth to
aid in the understandi ng oExamgpléernvention, and are not

' d sh no e construed to limt in an
ng;ended I\f-l enszo E tﬂien-&- tfmethvl -sulfamide (Compound #1){

s
NH
0
o=x
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
extracts were concentrated and chromatographed (5% methanol in DCM) to
yield the title compound as a white solid.

'H NMR (DMSO-dk): § 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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the invention set forth in the clains which foll ow
thereafter. Exanple 1

wa bivenzrsd ?1t hi en- 3-yl met hyl ) - sul f ami de ConpouPdI/#32006/014766

Thi anapht hene- 3- car boxal dehyde ( 1 .62 g, 10.0 mol)
was di ssolved in anhydrous ethanol (50 ml ). Sulfam de
(4.0 g, 42 mmol) was added and the m xture was heat ed
to reflux for 16 hours. The mi xture was cooled to room
tenperature. Sodi um borohydride (0.416 g, 11.0 mol)
was added and the m xture was stirred at room

tenperature for three hours. The reaction was dil uted
with water (50 m ) and ex&@@i@gwth chl oroform (3 x

75 _N-[(Tliﬁe%ﬂf1#!r§ddlﬁ§-9l)ﬁ@iﬁﬂglsrtﬂfaﬂﬁd@ﬂgom;lgound #7)
chr omat ographe b MEet hanol 1 n Vi

title conpound as a white soliy. 1H NVR (DVSO-d6) : d
7.98 ( 1Hldd, J = 6.5, S HON 7.92 ( 1H, dd, J =
6.6, 2.4 Hz), 7.62 ( 7.36-7.45 (2H, m, 7.08 (
1H, t , J = 6.3 Hz), PH, /), 4.31 (2H d, J =
6.3 Hz). Exanple 2 LH
- met hyl - 1/ t Madol - 3- vpnet hvp- sul\f am de (Conpound #7)

N- Met hyl i ndol e- 3- car boxal dehyde TNH. 66 g, 10.4 mmol)

was di ssol ved in anhydrous ethanol\ 20 m ). Sul fam de
(4.5 g, 47 mmol) was added and QFSr xture was heat ed

to reflux for 16 hours. Additional s fanmde ( 1.0 g,
10.4 mmol ) was added and the mi xture was heated to

r ef | udNMethglindaterBscartvhxaldehyde (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
75 mL). The extracts were concentrated and about 1 mL of methanol was
added to create a slurry which was filtered to yield the title compound as a
white powder.

'H NMR (CD3sOD): § 7.67 (1H, d, J=5.9 Hz), 7.32 (1H, d, J= 6.2 Hz),
7.14-7.19 (2H, m), 7.06 (1H, dt, J=7.7, 0.7 Hz), 4.36 (2H, s), 3.75 (3H, s)

MS (M-H)" 237.6.
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m xture was cooled to roomtenperature. Sodi um
borohydride (0.722 g, 12.5 mmol) was added and the
woroobazAasnas stirred at roomtenperature for OPET/LIBN6/014766
The reaction was diluted with water (50 m ) and
extracted wth DCM (3 x 75 m _). The extracts were
concentrated and about 1 ml _ of nethanol was added to
create a slurry which was filtered to yield the title
conpound as a white powder. 1H NWVR (CD30OD): d 7.67
(1H, d, J = 5.9 Hz), 7.32 (1Hld, J = 6.2 Hz),
7.14-7.19 (2H, m, 7.06(|]__.H dt, ,J = 7.7, 0.7 Hz),
4.36 (2H, s), 3.75 (3H, s)-&@@'ﬁ-ﬁ)- 237. 6. Exanpl e 3
LH( 2- nethetByR8etzotaraiviTméthyiLs Gihmide (Co 213
#13) Z- yT Denzof ur an- 3- car bal denyde . g, 3.
nmol ) was di ssolved in_a jré)s et hanol (25 nl).
Sulfamide ( 1 .5 g, 16 was_added and the m xture
was heated to reflux f ¢/ The mixture was
cool ed to room t enper at . Sodi um bor ohydride (0.132
g, 3.50 mol) was added and tha_m xture was stirred at
roomtenperature for 24 hours. Th eacti on was
diluted with water ( 100 nlL) and Focted with DCM (3
X 75 mL). The extracts were coné¥ntyated and suspended
ina mnimal amunt of DCMand filt&hkd to yield the

5 7. o5 (& MabenzalugyS caresiphde sl gt 39 qmma) s dissolvec

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
10  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.
"H NMR (DMSO-d5): § 7.65 (1H, dd, J = 6.4, 2.6 Hz), 7.43-7.47 (1H, m),
7.19-7.23 (2H, m), 6.87 (1H, t, J= 6.2 Hz), 6.68 (2H, s), 4.11 (2H, d, J= 6.2
15 Hz), 2.42 (3H, s).

Example 4
N-[(5-bromobenzo[ blthien-3-yl)methyl]-sulfamide (Compound #15)
S
Br /
NH
NH,
20 5-Bromobenzothiophene (1.60 g, 7.51 mmol) and dichloromethyl methyl

ether (1.29 g, 11.3 mmol) were dissolved in anhydrous 1,2-dichloroethane (75
18
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7.19-7.23 (2H, ), 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).

weEx@nptas#t LH(5- bromobenzor 1t hi en- 3- vQret hvp- Beil/iisavnele14766

(Compound #15) 5-Bronobbenzot hi ophene ( 1 .60 g, 7.51
mol ) and di chl oronethyl nethyl ether ( 1 .29 g, 11.3
mmol ) were dissol ved i n anhydrous 1, 2-di chl or oet hane
(75m.). Titaniumtetrachloride (2.14 g, 11.3 mmol) was
added, turning the solution dark. After one hour at

r by ﬂ'damlerramlaehldntie (Beidcg,i Din3 waraop) evarseaddded, quiming the

f d
ool “BhardfechodrTR0m CTwelaRis dao v ioRNesaeured

eintd Q‘Fﬁl%ﬂlré\ﬂd Batdtdtbtaquedls NEI—)CO Eﬁd%é r?ﬁé %l?éﬁ‘:ﬁ@ was stirred

concentrated and chronmat ograph 0O to 5% et
deeehout $Q]n11@xtgﬁ@)1dttbe§u\nasdextracte with DCM 2x1OO mL). The

A BRSPS AR o eéa%ﬁi%“%&?m"} il a%’fege n

IhSGneed yiekhs-bombarerde| i ﬂf]l@ph}ane‘l@ oﬁ?ﬁélﬂewﬁjeeﬁ 32 g) The 5-

conbi ned 1 n anhydrous et anol nL) and heat ed

r%rpmsbenaptmwf@@ed%»egrbom@wg@tﬁ @9 Svels98 snel an@l efubf@mude

L@g{??f @v\% gﬁr{gglzg\%ré%gbtﬁgh ém% rrcgt?s éf?'{ %gy@omg,? %ﬁ%&a’ced to

a@ﬂem fenttraehday| Tihe maotma vead cealbe do vadrh temberatiier and

ol RGO 6, SATTTaRN e edest Aoy haw's, water
t(B@ Bo th) tg;ag) m%&gtgtrfesﬁﬂuﬁﬁf Wé‘é’é(?rlagf%ﬂz\gvffh EBsoform, 3 x 50 mL).
JThe exigygts were concentrated, suspended in a minimal amount of DCM, and
filtered to provide the title compound as a yellow solid.

'H NMR (DMSO-dk): 8 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, t, J= 6.3 Hz), 6.72 (2H,
s), 4.28 (2H, d, J=6.2 Hz).

Example 5
N-[(4-bromobenzo[ blthien-3-yl)methyl]-sulfamide (Compound #17)

S

Br NH

NH,
4-Bromobenzothiophene (1.8 0 g, 8.45 mmol) and dichloromethyl methyl
ether (1.46 g, 12.7 mmol) were dissolved in anhydrous DCM (100 mL).
Titanium tetrachloride (2.40 g, 12.7 mmol) was added, turning the solution dark.
After 30 minutes at room temperature, the reaction was poured into a mixture
of saturated aqueous NaHCO3; and ice. The mixture was stirred for about 30

minutes and then was extracted with DCM (2 x 150 mL). The extracts were
19



7.71 ( 1H, s), 7.52 ( 1H, dd, J = 8.6, 1.9 Hz), 7.12 (
1H, t , J = 6.3 Hz), 6.72 (2H, s), 4.28 (2H, d, J =

WG 2@62)184 Exanpl e 5 PCT/US2006/014766
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LH( 4- br onobenzor Jbl t hi en-3-yl ) net hyl | - sul f am de

(Conpound #17) 4-Bronobenzot hi ophene ( 1 .8 0 g, 8.45

mmol ) and di chl oronet hyl nethyl ether ( 1 .46 g, 12.7

nmol ) were di ssolved in anhydrous DCM (100 nlL).
Titaniumtetrachloride (2.40 g, 12.7 mmol) was added,

t condeniratdtbasd chidnoaiodeaghedADtter1 530 etfiyhatetataiin hexeme) to yield

ST RPbN S DioB e R erB O Ao eE (L By T vas —

SlBr*o‘rr‘icﬁﬂarfz@fhl@f?r%He §Qa Ml @shyRA 0l R)g VB F7 %bﬁ%r%dsulfamlde

with . The eXtracts vver econcent’r at ed
al®0 gh%mm@b rveqrﬁmmmhe@ ingobystrays ethemoh(26 inh.) hoddesied to

fpticlertpteq RO DThE Sos BRRE oo BRIyt 80

gsoddum baronRydricn@®. $51F aai1demdl)Owds adddd.MApe} fl\I‘@héurs water
conbi ned i n anhydrous ethanol (25 nl and heated t

r@ﬂ M was addgdand Hyas soltien wegaxtigeiarhwit gblaseforny (B@baﬁ) mL).
S&ﬁ&&%%ﬁ@%oﬁ%ﬁh#ﬂe OEQ égﬁiregﬁn\%at m %Fgam%u;w’?of DCM, and
afmlt&eld mgldmmesmIMGmpoumaemtyeﬂov\mbm th chl orof or m

i(ﬁ 2 s ERROE o0 éﬁaﬁ?ﬂ‘éfs?jéﬁts?%zﬁ%%é’ GFhe), 7.04

AL PP e ot ), IR B o

(2H brs), 4.65 (2H, d, J = 5.3 Hz).

Example 6
N-[(7-fluorobenzo]blthien-3-yl)methyl]-sulfamide (Compound #18)
F

NH
\_O

o=
NH,

2-Fluorothiophenol (4.14 g, 32.6 mmol) was dissolved in anhydrous THF
(100 mL). Potassium tert-butoxide (1.0 M in THF, 35.8 mL) was added and the
suspension was stirred at room temperature for 15 miﬁutes. 2-
Chloroacetaldehyde dimethyl acetal was added and the mixture was stirred for
3 days. Water (100 mL) was added and the solution was extracted with diethyl
ether (3 x 100 mL). The extracts were concentrated to a yellow oil and
chromatographed (5 to 20% ethyl acetate in hexane) to yield 1-(2,2-dimethoxy-

ethylsulfanyl)-2-fluoro-benzene (6.42 g) as a colorless oil. Chlorobenzene (25

20
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(14 dd, J = 7.6, 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

W@ 2idp/12l184 = 5.3 Hz). Exanple 6 PCT/US2006/014766

LH( 7-f | uor obenzor fr 1t hi en- 3-yl ) met hvp- sul f am de

(Compound #18) 2-Fl uorot hi ophenol (4.14 g, 32.6 mmol)

was di ssol ved in anhydrous THF (100 nli). Potassium
tert-butoxide (1 .0 Min THF, 35.8 nL) was added and

the suspension was stirred at roomtenperature for 15
ninby ives. hedtedtd mefloaeetdap alpbtyskphdiriseicid/ (1 mtehals added. The 1-

O R T S e st Saa S frming
dl'h%té&)‘i’u’uoﬁﬁt dek. (3ot 3]+Q9,|r§16\‘ heyﬂ %recﬁ%rrééét%n"‘@% coolefl Jo,room

concentrated to ao?/ [ ow ol | r omat ogr aphed
2iemopsrature andtdiltited witin M@@OSOtmL)u Ehel solution was extracted with

Frerzehs G B s 1A SHeaoiets AbasEBEAARA mafodiphed
h(ggbgmof_(? @tﬁﬁfabémtéﬁd herAnd) e yNQ 7LuckebéhZothiophedyMBT 7 g).
agae

(EhQYUfM%@Wféan@d! 04y, )5- D Mmab eadcbiehlerameiay! methyl
tHR8; ! ??% ga?%"ﬁn}‘né ﬁ&v@?engisggﬁea% uhh cﬁlroglg [%‘CMA(ggﬁflL) Titanium

hours'o e reactron was c oIe
ttetraehlamdeeﬂ and |d|D@Med eninLh 7v@atnerol) s rddpd, tUﬁmng the solution

ti ? extracted with benzene (2 x 50 . The
e‘i‘?rk Eer:%rr@'%%‘?ﬁc%hﬁopﬁ% NRRAtWHEY @@QP%M’% F(QB"@% into a
Ipker@lelor sadraled Q%L#]ébtﬁel"ﬂ?ﬂ@%}é}}d’ ic%' %he mixture was stirred for

7-11 uor obenzot hi ophenyl
7alioul @Oobimites and [ti’ramwas Exiractegl, with DGR X Shishl). The extracts

g\%vélgelo%;g%et[rﬁyeéjnﬂ@@ pﬁ & hera(p%%dﬁ(ﬁ%?glq @g'wmmﬁgeate 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
reflux for three days. The reaction was cooled to room temperature and
sodium borohydride (0.148 g, 3.92 mmol) was added. After two hours, water
(25 ml) was added and the solution was extracted with chloroform (3 x 25 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-dk): 6 7.78 (1H, d, J = 8.0 Hz), 7.43-7.50 (1H, m), 7.27
(1H, dd, J=10.3,7.9 Hz), 7.14 (1H, 1, J= 64Hz) 6.74 (2H, br s), 4.31 (2H, d,
J=6.4 Hz).
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tetrachloride ( 1 .0 Min DCM 7.6 m _, 7.6 mml) was
added, turning the solution dark. After 30 minutes at

WO ot asper at ure, the reacti on was poured i nt BCHUS2006/014766

10

15

m xture of saturated aqueous NaHCqg 3 and ice. The

m xture was stirred for about 30 m nutes and then was
extracted with DCM (2 x 50 nL). The extracts were
concentrated and chromat ographed (0 to 15% et hyl
acetate in hexane) to yield

7-fl uor obenzot hi ophene- 3- car boxal dehyde (0.642 g). The
7- fl uorobenzot hi ophene- 3- Earb01a5dehyde (0.642 g,

3.77 mmol ) and sul fam de ( 18 mmol) were

'nﬂﬁfbédlf ATiRYE1 3428-BIL)O RSB ﬁdeﬁ
r'e or ree adays. €acton Was co
terrperature and gHUUCHoIDY Sr(Cax g d
nmol ) was added. After two hour s, (25 rr1) was

added and the solution was extract ed ith chloroform

(3 x 25 nmL). The extracts e seaqens+afpgd, suspended
in a mninml anmount of filteled to yield the
title compound as a YB!'f D 1H ®IVR ( DVBO- CZ6)

d7.78 ( 1H, d, J = §.0 R 7.50 ( 1H, m), 7.27
1H, dd, J = 10.3 ). 1Ht,J—6.4
Hz) 1 6.74 (2H br ), 31(2% = 6.4

Hz) . Ex { :

i (Anﬁﬁpag%bﬂ%ﬁxj(@?mppylr?&pﬁi:% raswyﬁ@s@,%dﬁmd.e@ﬂmound
r nkifgem@y- P-fructopyranose (Conpound #25)

2,3.4,5-bis-O (isopropylidene) -8fr uct opyr anose

al dehyde, a conpound

(1.0 g, 3.9 mmol) and sulfamide (0.7 g, 8 mmol) were heated to 100°C
in toluene (20 mL) for 12 hours. The reaction mixture was then cooled to room
temperature. The resuliing solid was filtered and crystallized from methanol
(20 mL). The solid was filtered and dried to yield the title compound as a brown
solid.

'H NMR (DMSO-d5): & 6.85 (1H, s), 6.47 (1H, s), 7.62 (1H, s), 4.92 (1H,
s), 4.57 (1H, dd, J=8.5 Hz, J=2.4 Hz), 4.30 (1H, d, J=2.4 Hz), 4.25 (1H, d, J
=8.8 Hz), 3.72 (2H, q, J= 138.0 Hz, J=7.9 Hz), 1.48 (8H, s), 1.41 (3H, s), 1.37
(3H, s), 1.29 (3H, s).
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of the formula ( 1 .0g, 3.9 mvl) and sul fam de (0.7

g, 8 mol) were heated to 100C in toluene (20 m ) for
wa 2006027184 The reaction mxture was then cool ePCT/USI000Mm4766

tenperature. The resulting solid was filtered and

crystallized fromnethanol (20 m ). The solid was

filtered and dried to yield the title conpound as a

brown solid. 1H NWVR (DVSO-CZ6) : d 6.85 ( 1H, s), 6.47

( 1H, s), 7.62 ( 1H, s), 4.92 ( 1H1 s), 4.57 ( 1H, dd,
=85 Hz, J=2.4Hz), 4.30 ( 1H, d J = 2.4 Hz),

4.25(1H,d,J:88Hz)E372% J =13.0 Hz, J
= 7.9 Hz), 1.48 (3H, s), 1—133@9&!— s), 1. 37 (3H, s),
1.291¢ Nmiﬁbsﬁlfa i : lidene)-
- deoxy-7Z, 1 S-0- (1 sopropyl_1dene)j-

D-f ruct opyr anose W)(Compound #26)

1-[ (Ami nosul fonyl)im no] - 1- deoxy- 2, 3: 6 5-bis-O (isopro
pyl i dene) - Df ruct opyranose, prepared ag in Exanple 7

(@

above, (0.2 g, 0.6 mmol) digsefveg—KHgnhydr ous
ethanol ( 1 m ). Sodi unyboro ?drlﬁe 0.05 g, 2.0
mol ) was then added Wi\t he &ioOm xture was

ne hour. The reaction

stirred at roomtenpgrat g r . [
was quenched by addi 1 , the product
5 extracted with ethyl/ acetate (101} and concentrated
the ti

toyi e{ ?(Ammosul*on%l)?rr?fﬁ%?—l‘fpc?e'oxy-z,3:4,5~bis-O-(isopropylidene)-D-
fructopyranose, prepared as in Example 7 above, (0.2 g, 0.6 mmol) was
dissolved in anhydrous ethanol (1 mL). Sodium borohydride (0.05 g, 2.0 mmol)
was then added and the reaction mixture was stirred at room temperature for
10  one hour. The reaction was quenched by addition of 1N HCI, the product
extracted with ethyl acetate (10mL) and concentrated to yield the title
compound.
'H NMR (CDCLg): § 5.13-5.01 (1H, m), 4.88-4.75 (2H, m), 4.61 (1H, d, J
=7.2 Hz), 4.31-4.21 (2H, m), 3.84, (2H, q, J=19.7 Hz, J= 14.5 Hz), 3.58-3.35
15 (2H, m), 1.66 (3H, s), 1.55 (3H, s), 1.42 (3H, s), 1.37 (3H, s).

Example 9
N-Aminosulfonyl Benzylideneamine (Compound #30)

20 Benzaldehyde (5 g, 4 mmol) and sulfamide (9.06 g, 94 mmol) were

dissolved in anhydrous ethanol (100 mL). The reaction mixture was heated to
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1H NVR (CDCL3) : d 5.13-5.01 ( 1H, nm), 4.88-4.75 (2H,

m, 4.61 ( 1H, d, J = 7.2 Hz), 4.31-4.21 (2H, m,
w@2@4/12118H, q, J = 19.7 Hz, J = 14.5 Hz), 3.58PGI/BS52006/014766

(2H, m, 1.66 (3H, s), 1.55 (3H, s), 1.42 (3H, s),

1.37 (3H, s). Exanple 9 N Am nosul fonyl

Benzyl i deneam ne (Conpound #30) Benzal dehyde (5 g, 4

nmol ) and sul fam de (9.06 g, 94 Mol ) were dissol ved

i n anhydrous ethanol (100 mL). The reaction m xture

weesluldart 2 oticr ibehcoolet torobmutesnpérature o dlhedrebaltingaolid was

t t Th I .' lid filt d and
fTRaa B Fiactionimtine 1o Bofpound: 11 MR (DNEO de): d
8.95 (1 71

| (HNMﬁ)(PNgscg%lﬂ%'(gglé dgj s)\jé@%@l_%J %'égl_?zg'zh (1H, ,
HzénGQ’H&)l 1.@H, (26}, ddE¥anPPeHA, Q) = 6.9 Hz), 7.44 (2H, s).
L/ - (benzor f ?1t hi en- 3-yl met hyl ) - sul fam de (Conmpound #1)
Thi anapht hene- 3- car boxal dehyde (5 g, 30.8 mmol ) was

di ssol ved in anhydrous et @Baghplecfo™ ). Sul fam de
(12. 22 g, 123 30 mmles) m—s%rramc amqoL(O 29 g,

heated to 45C for
cooled to roon1tenpera gdj um borohydride ( 1 .2
g, 30.8 mmol) was adde thepreacti on m xture was
stirred for 1 hour. 1 _, 30 mmmol ) was added
and the reaction mixture was fi\ltered through Celite.
The filtered solution was then ‘silpyged with

\_o

o=
NH2

Thianaphthene-3-carboxaldehyde (5 g, 30.8 mmol) was dissolved in
anhydrous ethanol (50 mL). Sulfamide (12.22 g, 123.30 mmoles) and sulfamic
acid (0.29 g, 3.08 mmoles) were added and the reaction mixture heated to
45°C for 18h. The reaction mixture was then cooled to room temperature.
Sodium borohydride (1.2 g, 30.8 mmol) was added and the reaction mixture
was stirred for 1 hour. 1N HCI (30 mL, 30 mmol) was added and the reaction
mixture was filtered through Celite. The filtered solution was then diluted with
water (100 mL). The precipitate was filtered to yield the title compound as a off
white solid.

'H NMR (DMSO-ds): § 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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water (100 ml ). The precipitate was filtered to yield
the title conpound as a off white solid. 1H NWR
WQEMB@’U&) d 7.98 ( 1H, dd, J = 6.5, 2.3 Hz),P@r/822006/014766

w0 ] oy el o J o= B G, 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).Exanple 11

L/ - (benzor/ ?l t hi en-3-vl met hvD- sul f am de (Conpound #1)

Thi anapht hene- 3- car boxal dehyde (5 g, 30.8 mmol ) was

di ssolved in THF (50 m ). Sulfamde (12.22 g, 123.30

“mmol es) and sulfam c acid (0.29 3.08 mmol es) were
added and the reaction m m&g&ed to 45C for 18h.

The reacty. j Y )
t eper - Bt bithfrt 85 R85 30 athilis (C3Bound #1

funnel. The resulting ioSwas treated with
['ithium borohydride ( F, 5 nm, 10 mol) via
addition funnel. After (5 mnutes) the
reaction m xture was stli 1 hour. 1IN HCl (20
m., 20 mmmol ) was added and the\reaction m xture
concentrated to renove THF. The regul ti ng suspension
was treated with water (100 ni) an =2¢gor ously
stirred. The resulting solid wa®Fi\tered and dried to
yield the title corrpound as a Ilghtl\kb-lgnk sol id. 1H NIVR
(DMSO-c/e): d 7.98 (1 Hz) , (
5 1H1 ddThlgnapl‘gh@ne-@ Qﬁrpgyaldehyg:te (5 g,|.130 §)mmpl)3/ga$d|§§olved in

(Rl (@@ mL%. 8 ifantibl (52.2239,12@3% Hﬂole?) drfd §@Fimic acid (0.29 g,

3.08 mmoles) were added and the reaction mixture heated to 45°C for 18h.

The reaction mixture was then cooled to room temperature and filtered through
a sintered glass funnel. The resulting solution was treated with lithium
10  borohydride (2.0 M in THF, 5 mL, 10 mmol) via addition funnel. After addition
(5 minutes) the reaction mixture was stirred for 1 hour. 1N HCI (20 mL, 20
mmol) was added and the reaction mixture concentrated to remove THF. The
resulting suspension was treated with water (100 mL) and vigorously stirred.
The resulting solid was filtered and dried to yield the title compound as a light
15  pink solid.
'H NMR (DMSO-dk): & 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).

20 Example 12
1-Aminosulfonyl-4-phenyl-piperidine (Compound #31)

4-Phenyl-piperidine (10 g, 62 mmol) was dissolved in dioxane (100 mL).

Sulfamide (23.8 g, 248 mmol) was then added and the reaction mixture heated
25
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s), 4.31 (2H, d, J = 6.3 Hz). Exanple 12
i - Am nosul f onyl - 4- phenyl - pi peri di ne (Conpound #31)

wa2@@aaemB4 pi peridine (10 g, 62 mmol) was di SSOPEEUS1006/014766

di oxane (100 nt): -Sul fam de (23.8 g, 248 mmol) was

then added and the reaction m xture heatedto 1000C for

14h. The reaction m xture was then cooled to room

tenperature, quenched by addition of 1IN HCl and then

concentrated to renove di oxane. The product was

ebot TR Cefdr ukhh Téiehehctiare tritiard WaSihen cdoleddo (daxdIeperature,

filtered and concept d tovyield the title conpound

a%U%qhegrhy 84N obi mﬁghqmq\#mn(m@ttz@d to rgmove dioxane.

7 , ‘ .

(TRt e s Sy begl i) g g o ner

Jand ¢oncenittated o gigld e, titidt Gordpouriag a light Brdvn) solid.

Exanpl - | - pi Ldj ne-1 -sulfonic¢ acj

(oenzorblH SONERS-shfIEBR/ 75 (s b 1 BB iimks g 1H ), 3.58
- pi id i, : . i de ’

B s PR B DD S0YH, Y W R SE ey Oz e 2

BénZl@.B] thRdtt)ene- 3- car bal dehyde ( 1 .0 g, 6.24 mmol)

was then added and the reaction m xture was warmnmed to

45C overni ght. The reaction m xture was cooled to room

temperature and then treatmgmpldn$odi um borohydri de

(0.29, 5.29 nml). The reactron was then
4-Phenyl-piperidine-1-sulfonic acid (benzo[blthiophen-3-yimethyl)-

amide (Compound #32)
0O
Il

HN—S—N
e~ P

4-Phenyl-piperidine-1-sulfonic acid amide (1.5g, 6.24 mmol) was
dissolved in ethanol (20 mL). Benzo[blthiophene-3-carbaldehyde (1.0 g, 6.24
mmol) was then added and the reaction mixture was warmed to 45°C
overnight. The reaction mixture was cooled to room temperature and then
treated with sodium borohydride (0.2g, 5.29 mmol). The reaction was then
quenched by addition of 1N HCI. The reaction mixture was stirred overnight.
The product precipitated from solution and was removed by vacuum filtration to
yield the title compound as a white solid.

'H NMR (DMSO-dk): § 7.99 (2H, q, J = 12.0, 7.7 Hz), 7.86 (1H, dd, J =
5.0 Hz), 7.66 (1H, s), 7.42 (2H, dt, J= 14.0, 6.7 Hz), 7.35-7.24 (3H, m), 7.24-
7.09 (2H, m), 4.37 (2H, d, J =5.8 Hz), 3.56 (2H, d, J= 11.5 Hz), 2.75-2.59 (8H,
m), 1.68 (2H, d, J = 13.5 Hz), 1.31 (2H, dd, J=25.0, 13.5 Hz).
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guenched by addition of 1IN HCI. The reaction m xture
was stirred overnight. The product precipitated from

wa@edoatizasd and was renoved by vacuum filtrati onP€DUy1006/014766
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the title conmpound~as a white solid. 1H NVR (DVSO-d 6)
© 6 7.99 (2HL g, J = 12.0, 7.7 Hz), 7.86 ( 1H dd, J =
5.0 Hz), 7.66 ( 1H, s), 7.42 (2H, dt, J = 14.0, 6.7
Hz), 7.35-7.24 (3H, m), 7.24- 7.09 (2H, m, 4.37 (2H,
d, J =5.8 Hz), 3.56 (2H, d, J = 11.5 Hz), 2.75-2.59
(3H m, 1.68 (2H, d, J = 13.5 Hz), 1.31 (2H, dd, J =

25.0, 13.5 Hz). Exanple 14 Recrvstallizaton of
LH( Benzor b1t hi ophen- 3- v&né@,ﬂlﬂédﬁam de From Water A

3RedAstafRatdt o B&SIBRNIG SR8 ethyllsulfamide From Water
THFMMMM ropnen- 3- yI ) m Sul tam de R

1.94 noles) foll owed by addi ti®n of water (25 L). The
stirred m xture was hef 8f | ux and the heating
was mai ntained until d of the solid
occurred. At this point e solution was hot filtered
under pressure through an inline_filter to a receiving
vessel (20 gal) over a period of m nutes. The
solution was then cooled to roomt ature, over
2.5h. The resulting solid was c&Tegted by filtration

and rinsed with water, then air-dri &Hunder vacuum
overni ght t |eldthet|tl conpoun S a ite

sol i d. %@a@%lréaqtgr was ahares YVEBW@Og"[?ben_zomth'ophe”'&
k%rfét@ggge@ra%&@kmﬁﬂ A OILERINBIvEE Wy A8ifih bf Weter (25 L).

The stirred mixture was heated to reflux and the heating was maintained until

dissolution of the solid occurred. At this point the solution was hot filiered
under pressure through an inline filter to a receiving vessel (20 gal) over a
period of 30 minutes. The solution was then cooled to room temperature, over
2.5h. The resulting solid was collected by filtration and rinsed with water, then

air-dried under vacuum overnight to yield the title compound as a white solid.

Example 15
Recrystallizaton of N-[(Benzo[b]thiophen-3-yl)methyllsulfamide from

MTBE/Water
S

NH,
A 4L Erlenmeyer flask was charged with crude N-[(benzo[b]thiophen-3-
yl)methyl]sulfamide (720g; 2.97 moles) followed by addition of methyl tert-butyl
ether (2.5L) and water (80.0 mL, 4.44 mole) and the mixture was heated slowly

to reflux. The resulting solution was hot filtered through a pad of CELITE® into
27
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30

A 4L Erl enneyer flask was charged with crude
L/ -[ (benzo[ b] t hi ophen-3- yl)nethyl]sul fam de (72Qg;

wQ2®¢/12mBL£s) fol |l owed by addition of nethyl tePCFD81096/014766

ether (2.5L) and-water (80.0 nL, 4.44 nole) and the

m xture was heated slowy to reflux. The resulting
solution was hot filtered through a pad of CELITE(r)

i ntoa 5L four-necked reaction flask pre-warnmed to 40C
and equi pped with an overhead stirrer, heating mantl e,
t@ﬁrhéomt-ne@(eobneactid)n ﬂasi;k pmwlrawaed mama&@mnelrequTﬂrmd with an

i th h / | h
(Saifad Bkt hehfig el trBbe s R LY Prgaguye adapter.
CPed fikdOydy wa%h‘é@%ﬂ?ﬁ%ﬁﬁﬂttéﬂ%uiﬁ @ﬂ’f@‘%@@@f At filtration

solution was seeded with a snal anount of pure
rih@cfuféate Was @prwtmefapl@vaWherathaatermerptwe weached 60°C,

LN e T T R

t@manezaum obprsduicg Bhorilfhieerdakbrr 8loMsodlg Was cenmest to
in an ice bath to 5C. and the solid was col |l ected by

f"olom lampgratyraandthe naixiuse was paitained &t rpemdegpeiiur

iy > TAb MiREr @ YRAIGHAERE AR 1o, 48 TSl BIERES, Bhd the solid

da$ tolledted by TiltFation, tHsh Si6-dried td Jield the fle K&mPBudd Us a
Measured: C. 44.43, H 3.87, N 11.57, S; KF 26.23%

ESupplliee oruclyi vo Assay: Maximal El ectroshock Test
(MES) DSC m.p. 106.8°C

Elemental analysis calculated for CoH1oN20,So:
Calculated: C, 44.61; H, 4.16; N, 11.56; O, 13.21; S; KF:26.47%
Measured: C:44.43,H:3.87,N: 11.57, S; KF 26.23%

Example 16
In Vivo Assay: Maximal Eleciroshock 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.
On the study date, at 30 minutes prior to shock, the mice were orally dosed
with vehicle (0.5% methylcellulose) or test compound (100-300 mg/kg).
Seizures were induced by trans-corneal electric shock using a 60-Hz
alternating current, 50 mA, delivered for 0.2 sec. The mice in the test groups

were subjected to electrical stimulus at time intervals between 15 minutes and
28



Anti convul sant activity was determ ned using the MES
test, run according to the procedure described in

waledoailk71Bel ow. Swi nyard EA, Wbodhead JH, Wit ePEI8US2006/014766
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Frankl i-n- MR~ Exper+mnmental selection, quantification,
and eval uation of anticonvul sants. In Levy RH et al.,
eds. Antiepileptic Drugs. 3rd ed. New York: Raven
Press, 1989:85-102 CF-1 nale al bino mce (25-35g) were
fasted for 16 hours before testing. Mce were randomy

s&heuteﬁéllbwtrq;; adminisitationcbftiesttcopnpourrl. The Bhodleresulted in an
th, vehicle or test conpound,

ls.d
3&#@3ﬂ|§tecﬁﬁ&q«¥y“rtamc&?gen%@ odbe o8 as esrmplsie gahe entire

[ t
S84 ps S OTMER B orl S PRI B, it ater
t@sctrlcehwmulatl()n)l @0d3be mugé hggre tiee inimesdiately eutimahizadiby
b¥ bragﬁ-c rn(?‘%!l gl ectric shock using a 60-Hz
arq"8PH ?’ﬂ@e% AN 50 mA, delivered for 0.2 sec. The
mce in the test groups were subjected to electrical
stimulus at tine intervals between 15 m nutes and4

hour s Abolition afghadul bedt foaic exieason eampenericite sairure was

SHRE b5 R BEE AR b it ht e

cteur sempbuidi bad the ablityoto rasehiepe sphresd bfedenéummhé e
tElss than 1 mnute_after electrical stinulatiaon)
t

gygheRegl Bsguen erkbia ¥aluppf dig F%ﬁm%rup%lyddaalﬁuﬁted when
dé)}?ﬁgbgﬁaf Q\Pés%b%'élcu@%'o‘obe% birdd'fo lBIBEttI@HMdtIﬁIEB tonic-

onponent € Se€i z re was en as
eevdpmartcommpmnmnttoéﬁte M- enueed fseizurs ire 60¢%oofehe rodents tested.

'R rc%’1 % grqalg/Sls wéshused to calculate the EDsg and 95% fiducial limits (FL).

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

number of mice tested) (@ a given time).
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test conpound had the ability to prevent the spread of
sei zure di scharge through neural tissue. The ED50

W(vamﬂ/eznﬁuhe test conpound (cal cul ated when PCT/US2006/014766

10

- -appr-epri-at ey was—tfe cal cul ated dose required to bl ock

the hind linb tonicextensor conponent of the
MES- i nduced seizure in 50%of the rodents tested. A
probit analysis was used to cal cul ate the ED50 and 95%
fiducial limts (FL). Representative conpounds of the
present invention were tested according to the
procedure described above, with results as listed in
Table 3 below. Results are listed as (nunber of mce
with full body tonic ey r d) / (total
nunber of mnce test ed)%ﬁ@%ﬁabl e 3. MES
Activity Exal@INo.17 (|PropieSi@) As |a spMESi@
enbodi nent| of an oral si t.ion, (100 of 'the
Compound # 1 prepared asw(ﬁnﬁ%mpl g 1 .é%mnhn at ed
with suffifcrenyy Tinely CH/BI(QQ;F?I actjose to provi de g
total anouynt of 580 tlo 590 ng to fijll a size O hard
gel capsulle. Wil e t he foﬁé@&l’ﬁg spgci fication teaches
the princilpl es of the %z§4 i nvention, wth exampl es
provi ded flor the purpose I'flustration, it will be
under st ood thaty the practpag®ivef thd I V785D Bhr)
enconpasses all of thle usual vari at|i ons, ada tati ons
and/ or nodifications |[as come wthir theoé%(ﬁ) of the
followi ng|clains and their equival gnts. \62586 A
m |vat|

process far the preparation of a sylfa ve,

conpri sing 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 17 (Prophetic)

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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reacting an al dehyde with a substituted or

unsubstituted sulfam de, in the presence of an acid or
wak@el27180 a sui tabl e organi c solvent, to yi el PICT/H82006/014766

corresponding-stl fonyl i m ne; reduci ng or hydrogenati ng

the sulfonylimne, in a suitable organic solvent, to

yield the correspondi ng sul fam de derivative. 2. The

process of Claim1l wherein the sulfonylinmne is

reduced to the correspondi ng sul fam de derivative. 3.

A pr oc¥Atleftios fdragoipg specifitation tedcreescthepoinniplesf offtloe prdsant

(ilpzlgr% eltgaq&m@mél I%qs S%O%fltgldjpr trl“%émQL&B%%g%fq ngﬂf%?loni I ; i'lﬂ:?e
hgh g rapvaliea! thy! radN@SroﬂHb lhv@ntﬁinké/ﬂoonﬁ?efﬁ%éﬂ loy {he usual

aryl, heteroary and heterocycl oal kyl 'is optionally
svariations adepiatianscng/armedifieations sisicommwithin the scope of the

hal ogen, al kyl, al koxy,
h@ﬂ?@?@%@é{f%%ﬁhgﬁﬁag@?md al kyl , hal ogenat ed
al koxy, cyano, nitro, am no, alkylam no, dialkylam no,
am do, al kyl am do, dial kyl am ndo, al koxycar bonyl and
aryl oxycarbonyl; R3 and R4 are each i ndependently
sel ected fromthe group consisting of alkyl,
car bocyclyl, aryl, heteroaryl and heterocycl oal kyl ;
wherein the al kyl, carbocyclyl, aryl, heteroaryl and
het er ocycl oal kyl is optionally substituted with
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one or nore substituents independently selected from
hal ogen, al kyl, al koxy, hydroxy, carboxy, hal ogenated

WQIIZOOWIZHBml ogenat ed al koxy, cyano, nitro, am nRCT/US2006/014766

10

15

20

25

- al-kyl-afi-ney -di al kyl am no, am do, al kyl am do,

di al kyl am ndo, al koxycarbonyl and aryl oxycarbonyl ;
alternatively, R3 and R4 are taken together with the
nitrogen atomto which they are bound to forma
nmonocyclic or bicyclic, saturated, partially
uMiaClaiat:ed, partially aromatic or aromati c ri ng

st | RIFFRESSH o B erepr oI BT e r/atvs, Eomiising

i ndepepgenh hnseﬁéj&w&dwftﬁ Q'Edb%hﬁﬁ&ﬂ‘ or %&Yﬁsﬂtlﬁbﬂ@éﬂfamlde in
hydroxy, carboxy, Hhal ogenated al kyl, hal ogenated

alheaxgserganban aidrer, TMBOhdN aasipbimrganicisciventl tmyiats the
al kyl am ndo, al koxycarbonyl and
'5%79%8??‘5‘%%3}0%8?‘% 'phar maceutically acceptabl e salt
t her eofaduepigos: lwdna?é@mgl the salfeayipaneinod sﬁ@afﬂb'oﬁl?é
a

with a conpound of formula (Xl), 1n the presence o
at9Menty toryisld thejgereespandling) siligmide derivaivent , to yiel d
t he correspondi ng conmpound of formula (XI1); <XII> (D
reduci ng or hydrogenating the conmpound of fornula
(XI'1), The peocasstaillaino i gerereinstbe\eefonyliming ie reédudeel to the

d d, f I I 4. The process
PO SHETEPR AR mound of 1 ormil a (X13 1s

3. A process for the preparation of a compound of formula (1)
O R3
/
HN—S—N

\
R1_C{42 g R4 (I)

wherein

R'is selected from the group consisting of alkyl, carbocyclyl, aryl,
heteroaryl and heterocycloalkyl; wherein the alkyl, carbocyclyl, aryl, heteroaryl
and heterocycloalkyl is optionally substituted with one or more substituents
independently selected from halogen, alkyl, alkoxy, hydroxy, carboxy,
halogenated alkyl, halogenated alkoxy, cyano, nitro, amino, alkylamino,
dialkylamino, amido, alkylamido, dialkylamindo, alkoxycarbonyl and
aryloxycarbonyl;

R® and R* are each independently selected from the group consisting of
alkyl, carbocyclyl, aryl, heteroaryl and heterocycloalkyl; wherein the alkyl,
carbocyclyl, aryl, heteroaryl and heterocycloalkyl is optionally substituted with
one or more substituents independently selected from halogen, alkyl, alkoxy,
hydroxy, carboxy, halogenated alkyl, halogenated alkoxy, cyano, nitro, amino,
alkylamino, dialkylamino, amido, alkylamido, dialkylamindo, alkoxycarbonyl and
aryloxycarbonyl;
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reduced to the correspondi ng conpound of fornula
(I').5. The process of Claim4, wherein the conpound of

W(f) evoantA84{ Xl 1) is reduced by reacting w th Na(EAUByBBE/014766

or ~L+BH4 40-yi-el-d t he correspondi ng conpound of
formula (1). 6. A product prepared according to the
process of Claiml. 7. A product prepared according to
the process of Claim3. 8 A process for the
preparation of a sulfonylimne derivative, conprising
r eact i altpraativslgleRY ded W'tare aalm:b’sigletharemitm’the nitrogen atom to
i tuted sul in a suit

S8 BheY Bie Brdhes kEfBuiica mah iyl o BBgvoib A8 Idies, padielly
tﬁﬁseﬁ@iart@é %}Eﬂélﬂﬁal%%étw érﬂhﬁﬁ’cq g‘ éfﬁldtl)’r% wherdin the ring
process for the preparation o ound of formula
(ﬂrwqtumqlércmtlnnezﬂy subsiilitedtvdth ome:m" mme g;ubawueo‘ﬁssmdepe@denﬂy

cl er oar
e B SR SRR sl o bRy Eirbie g agspated alkyt,
ahylbgehgiee MRy, cpab, hilrer At aiylarhinbsdiaiyiamiabl Xmido,
subst ituted with one or more subsfituents
i plidpendefinkyiaariade calkexysarhrnybged ardpxysarbanoxy,
hydr ox | ogenat ed
al kox Mra@ﬂ&&ﬁé%ﬂt?%’!l)?grgn@é:é)tfiglgla{egtlyﬁqrenr% di al kyl am no,
am do, al kyl am do, dial kyl am ndo, al koxycar bonyl and
aryl oxycarhonyl; R3 and R4 are each independently
sel ect €YMPHYAYt he group consisting of
O R3
/ O R3
Ho,N—S—N I /
O o\
] / R? —S—N
R'—G O 21\,
\ > R'—CH ') R
H (X1)
X) (X1
reacting a compound of formula (X) with a compound of formula (XI), in
the presence of an acid or TMSCI, in a suitable organic solvent, to yield the
corresponding compound of formula (XII);
O R® O R®
N ‘ S N/ HN |S| N
S - S -~ —Q—
A 4 4| 4
R —CH R R—CH, o R
(XH1) (1)
reducing or hydrogenating the compound of formula (Xl1), in a suitable
organic solvent, to yield the corresponding compound of formula (1).
4. The process of Claim 3, wherein the compound of formula (XIl) is
reduced to the corresponding compound of formula (I).
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al kyl , carbocyclyl, aryl, heteroaryl and
het erocycl oal kyl ; wherein the al kyl, carbocyclyl,

W(quls/lz'h&zt eroaryl and heterocycl oal kyl is optiPCHUE3006/014766

10

15

20
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subst +-t-ut-ed- wi-t-« one or nore substituents

i ndependently sel ected from hal ogen, al kyl, al koxy,
hydr oxy, carboxy, hal ogenated al kyl, hal ogenat ed

al koxy, cyano, nitro, am no, al kyl am no, di al kyl am no,
am do, al kyl am do, dial kyl am ndo, al koxycar bonyl and
abyl oxVikapbouwsks,of @liet 4aiwherdity thdRorapduiid obifarmiutek EXIl) is

together with, the r en atom t

bEIESH BYFTBRRing WBH&E»( Co) RS %L@j@ ﬂocv@édgapafreapondmg
p@érﬁb@uﬁc}'owﬁﬁh vﬁ ed partially aromatic or aromatic
ring structure; erein the ring structure is
optionally substituted wt h one or nore subst | tuents

i pdepepden sel ect ed fr oxy,

G o Procudl sispaigd asgerna s tadeors kb

al koxy, cyano, nitro, am no, alkylanino, dial kyI am no,
am do, al kyl am do, dial kyl am ndo, al koxycar bonyl and
afyl ox&ﬁ@@dﬁ)ﬂfﬁpﬁﬁdaa@hﬂilﬂﬁ&mﬁ prgicegs atCtgimabl e sal t
t hereof; conprising reacting a conpound of formula (X
with a conpound of formula (XI'), in the presence of an

agl d OA prd&dds, for theap@patrareofad galforylifmhe astivative, woriptising
the correspondi ng t he conPound of faornmula (Xl I

0. A
Cl@gﬁggg,@ncﬁldewq%wgh exqubstityled er Hnsubstituted sulfa?nlde in a suitable
organic solvent, in the presence of an acid or TMSCI, to yield the

corresponding sulfonylimine derivative.

9. A process for the preparation of a compound of formula (XII)
O R3
N g N/
7 |

wherein

R' is selected from the group consisting of alkyl, carbocyclyl, aryl,
heteroaryl and heterocycloalkyl; wherein the alkyl, carbocyclyl, aryl, heteroaryl
and heterocycloalkyl is optionally substituted with one or more substituents
independently selected from halogen, alkyl, alkoxy, hydroxy, carboxy,
halogenated alkyl, halogenated alkoxy, cyano, nitro, amino, alkylamino,
dialkylamino, amido, alkylamido, dialkylamindo, alkoxycarbonyl and
aryloxycarbonyl;

R® and R* are each independently selected from the group consisting of
alkyl, carbocyeclyl, aryl, heteroaryl and heterocycloalkyl; wherein the alkyl,
carbocyclyl, aryl, heteroaryl and heterocycloalkyl is optionally substituted with
one or more substituents independently selected from halogen, alkyl, alkoxy,
hydroxy, carboxy, halogenated alkyl, halogenated alkoxy, cyano, nitro, amino,
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Rl is selected fromthe group consisting of alkyl,
carbocyclyl, aryl, heteroaryl and heterocycl oal kyl ;

wob@sa2mss he al kyl, carbocyclyl, aryl, heteroarPgl/usaed6/014766

10

15

20

het-erocychoal-kyt~i s optionally substituted with one or
nore substituents independently sel ected from hal ogen,
al kyl , al koxy, hydroxy, carboxy, hal ogenated al kyl,
hal ogenat ed al koxy, cyano, nitro, am no,
al kyl am no, di al kyl am no, am do, al kyl am do,
dalay/lleyriaog didiylaatikoxgroiic) atkylanidd, diajkytargindobaikpkycafBonyl and
and, R4 are each independently selected fromthe group
cONIYERIY ? al kyI carbocyclyl, aryl, heteroaryl and
het er 0&!Y§rh8ﬂvé1¥' R® 4hE Hidie tt&k‘érﬁﬂo?éther%ﬂh%@’rﬁir&ben atom to
ar%_l, het er oar and heterocyclo I'S optional

chithey ee hpund tntorora nmr@cygli;s@rl blowllcS saturated partially

TS Y03 SRhR BRI o Rl ARG e g
agtietiire |@)®‘ﬁ|@naiy sulsstit@etvith @uhéstP RiGr8 @ubstitabkig independently
am do, al kyl am do, dial kyl am ndo, al koxycarbonyl and

a$€§,‘¢6’ffé9|cfﬁ?rfbd$ﬁiﬂgenalaﬂ%’} r?é‘fQWe hydroxe, earory halegdnated alkyl,
t h

b@%ﬁg@ﬁ&e atlltbéﬁ Eyah c’ ?Ehrfoﬁr;n%g}akk%a\‘?ﬁ'i% di pﬁ}’arﬁhg amido,
palkylaedity, dmlkylam\;zde ohlk@q;cartadﬂw aad @ngoxycasbomylpmat i ¢
r|n structure erein the ng.structure is

opt P on § PhaBass iy SapeablR R subst i t uent s

[ ndepe&girﬁ ;,é,ggsel ected from hal ogen, al kyl, al koxy,

hydr oxy, car hal ogenat ed al kyl, hal ogenat ed
al koxy, cyano, nitro, ar®no, RPkyl anino, dial kyl ani no,

i do, /
am do HN—S—N o) R3
o) |/
Ny I s —S—N
R—C, o // |\
\ > R'—CH o) R
H (XI)
(X) (XI1)

reacting a compound of formula (X) with a compound of formula (XI), in
the presence of an acid or TMSCI, in a suitable organic solvent, to yield the

corresponding the compound of formula (XII).

10. A compound of formula (XII)

0] R3
N—-—g—N/
A
O (X1

wherein

R'is selected from the group consisting of alkyl, carbocyclyl, aryl,
heteroaryl and heterocycloalkyl; wherein the alkyl, carbocyclyl, aryl, heteroaryl
and heterocycloalkyl is optionally substituted with one or more substituents
independently selected from halogen, alkyl, alkoxy, hydroxy, carboxy,
halogenated alkyl, halogenated alkoxy, cyano, nitro, amino, alkylamino,
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al kyl am do, di al kyl am ndo, al koxycar bonyl and
aryl oxycarbonyl ; or a pharmaceutically acceptable salt

w0 bsawfis4 11. A product prepared accordi ng to PEEUS2006/014766

pr ocess- of- C-at-m-8. 12. A product prepared according
to the process of Claim?9.

dialkylamino, amido, alkylamido, dialkylamindo, alkoxycarbonyl and
aryloxycarbonyl;

R® and R* are each independently selected from the group consisting of
alkyl, carbocyclyl, aryl, heteroaryl and heterocycloalkyl; wherein the alkyl,
carbocyclyl, aryl, heteroaryl and heterocycloalkyl is optionally substituted with
one or more substituents independently selected from halogen, alkyl, alkoxy,
hydroxy, carboxy, halogenated alkyl, halogenated alkoxy, cyano, nitro, amino,
alkylamino, dialkylamino, amido, alkylamido, dialkylamindo, alkoxycarbonyl and
aryloxycarbonyl;

alternatively, R® and R* are taken together with the nitrogen atom to
which they are bound to form a monocyclic or bicyclic, saturated, partially
unsaturated, partially aromatic or aromatic ring structure; wherein the ring
structure is optionally substituted with one or more substituents independently
selected from halogen, alkyl, alkoxy, hydroxy, carboxy, halogenated alkyl,
halogenated alkoxy, cyano, nitro, amino, alkylamino, dialkylamino, amido,
alkylamido, dialkylamindo, alkoxycarbonyl and aryloxycarbonyl;

- or a pharmaceutically acceptable salt thereof.

11. A product prepared according to the process of Claim 8.

12. A product prepared according to the process of Claim 9.
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