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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
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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.

(www.harrisonsonline.com, March 29, 2001)

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,
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The present invention is directed to novel sulfamate and sulfamide

derivatives, pharmaceutical compositions containing them and their use in the
treatment of epilepsy and related disorders. More particularly, the present
invention is direction to compounds of formula () and compounds of formula (I1)
as hereinafter defined.

The present invention is directed to novel sulfamate derivatives,

compounds of formula (1)
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o Ry
wherein
R' and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;

a is an integer from 1 to 2;

is a ring structure selected from the group consisting of
0 0
= A
Ry | (RO »é-
AN Z 0
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wherein b is an integer from 0 to 4; and wherein ¢ is an integer from 0 to 2;
each R? is independently selected form the group consisting of halogen,

lower alkyl, hydroxy substituted lower alkyl, -O-(lower. alkyl), -S-(lower alkyl),

nitro, cyano, amino, lower alkylamino, di(lower alkyl)amino and -C(O)O-(lower
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provided further that when R is hydrogen, R? is hydrogen and a is 1, then
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or a pharmaceutically acceptable salt thereof.
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or a pharmaceutically acceptable salt thereof.

The present invention is further directed to a compound of formula (n

OCH
3 O\\ _NH,

o) S
N7\
H O

O ()

or a pharmaceutically acceptable salt thereof.

lllustrative 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 by mixing
any of the compounds described above and a pharmaceutically acceptable
carrier. lllustrating the invention is a process for making a pharmaceutical
composition comprising mixing any of the compounds described above and a

pharmaceutically acceptable carrier.

Exemplifying the invention is a method of treating epilepsy and related
disorders in a subject in need thereof comprising administering to the subject a
therapeutically effective amount of any of the compounds or pharmaceutical

compositions described above.
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wherein _a, R, R? and R* are as herein defined. The present

invention is further directed to a compound of formula (Ill). The compounds of
formula (1), formula (1) and formula (IIl) are useful for treating epilepsy and

related disorders.

As used herein, unless otherwise noted, “halogen” shall mean chlorine,

bromine, fluorine and iodine.

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

used with alkyl means a carbon chain composition of 1-4 carbon atoms.
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when more than one of such substituents is possible, such substituents may be

the same or different from each other.

Under standard nomenclature used throughout this disclosure, the terminal
portion of the designated side chain is described first, followed by the adjacent
functionality toward the point of attachment. Thus, for example, a “phenyl-alkyl-
" amino-carbonyl-alkyl” substituent refers to a group of the formula
O

-§—(alkyl)/u\m’(a'ky')—©

Abbreviations used in the specification, particularly the Schemes and

Examples, are as follows:

DCC =  Dicyclohexyl Carbodiimide
DCE = Dichloroethane
DCM = Dichloromethane
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DMSO = Di net hyl sul foxi de EDC = Et hyl car bodi i m de
Et 3N or TEA = Triethylamne Et20 = Diethyl ether EA
or EtOAc = Ethyl acetate EtOH = Ethanol |PA =
2-pr8panol Hept = Heptane HOBT =
1- roxybenzotriazole HPLC = H gh Pressure Liquid
cnPURERGEPIRy | AR = PYORTRRWSAATHEn pyar i de M or
MeGiE= Met hanol NVR = NisebRasthisifinige Resonance  Pd- C
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the terns "epil epsy and. rel ated disorders" or
"eptiQpsy or rel at8d dPEINUEME shal | nean any di sorder
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or iInfant) experiences_one or nore seizures

EtOH =  Ethanol

IPA =  2-propanol

Hept =  Heptane

HOBT =  1-Hydroxybenzotriazole

HPLC =  High Pressure Liquid Chromatography

LAH = Lithium Aluminum Hydride

M or MeOH =  Methanol

NMR =  Nuclear Magnetic Resonance

Pd-C =  Palladium on Carbon Catalyst

RP HPLC =  Reverse Phase High Pressure Liquid
Chromatography

RT orrt =  Room temperature

TEA =  Triethylamine

TFA =  Trifluoroacetic Acid

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 aduit, 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
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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
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an GPIGAH GChYP efiFonaT e GoH6 L ERU T ERE BBy &g
tohﬁ?l LG5tAR adt il dwidyby MhétRnapelyerillizatibhend w@@wrelﬁon of the
e resolved using a chiral HPLC col unn.
fr@m agd. ThecpmpersdeBayaIshbe prdvghbhy B?rm%en@éﬁﬁ&ﬁegme“c
esgjerst J}eabrp id Eg Sf%ﬂévg%@ }35? '?:fé\ gdgfs?attop}'a gﬁ%’ s&laraf&s aRa remavsl/ dthe

esira reactive groups on
chinay aokilisye Attdrwa:tude@s tleooarepowntis Ml Permegolved asinges ehjral
ans of conventional protecting groups, such as

H?ﬁgéﬁﬂ'@%crl bed in Protective Goups in Oganic

Chem stry, ed. J.FFW MOme, Plenum Press, 1973; and

TW Geene & P.GM Wits, Protective Groups in

O gdPuringsyRY AEkEProgesses foy prepatation the) gompotfds of the
PR rl AP b Rbe ech FERYES dBCirdble RTBRAL A ensitive 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.

The present invention includes within its scope prodrugs of the
compounds of this invention. In general, such prodrugs will be functional
derivatives of the compounds which are readily convertible in vivo into the
required compound. Thus, in the methods of treatment of the present invention,

the term “administering” shall encompass the treatment of the various disorders

11



The present invention includes within its scope

prodrugs of the conpounds of this invention. In
waqgemsriat43ssuch prodrugs will be functional depPCvalSzones21513

of the conpounds which are readily convertible in vivo

into the required conpound. Thus, in the nethods of

treatnent of the present invention, the term

"adm ni stering” shall enconpass the treatnment of the

d d 11
ot it S e R

%4 s&] OSWQWI%MO Egbé‘?’?'gh tcgﬁ¥ﬁ£§? fg?:‘s?bbbfed compound

in vivopafienddmimisivatian tef thermpaiiant. e etveatipoal nrgceﬁmeﬁiﬂr thft .

vent i.onal [
sefsUR8 AP R Rt o e gl 0gi ok 8 gBStHbea for
xEBpAs, il ©bsidrost Proxangs, ed. HnBDrdgaatdoE|sBriedr1986, ed. H,
Bundgaard, El sevier, 1985. The present invention
prow des pharmaceuti cal conpositions conprising a

o gﬁ?\‘égﬂegéntf ﬁ\r/é'ﬂﬁo?l drb)nde@ pﬁgﬂﬁé’&fﬂﬁlcﬁlf cdnpdBitichs(ddmprising a

COI’TpOUﬂ formul a i n associ ation

comndund qf fionnnila €Lt & @ammua@ o&faran eb(lt)aang./@r a GarEpEhYf
@F\Zpg’lnﬁggﬂ iét?o'ﬁswﬁﬁ ? éih%rrHQb %%ﬁ?gecegﬂu Sc%H‘?é} Ei@eferably

capsufes e steril
th@@é edhpositionhid inardt dnsageépmsm’mas t@ﬂets,egdlls\mgulbs

s 9 8 S Rt PR 3y P blered cerosol
or'llﬁh a9, dropd)| drigdiabs, HutsiRrcir d@df@e@loﬁbuppdmm:neer for oral
for admnistration by inhalation or insu

pasenteralainirasagal, swfélnguarbzrsreﬂabﬁdwaystb%'%‘r e&&ﬁﬁémlv'ﬁfraﬂon by
mé%éﬁ% 4t Ingp#ﬂpatlf)ﬁ’r A‘i’t@ﬁ%’tn‘()@ﬁ/é hé cFHm tFJ'tanresented ina

. stralon for nso ublgsat of the
foﬁmtsuitablecﬁomnnmlweeldgrormcemmordblslmhmmstrghom,,for@yarbele an

. adapt ed t d f

g 85 el LG BLIAS et Bl . may be

adfHIRPR prodife éHéﬁolﬁﬁebé@tl@h or ihftempstular pfdctiont IF‘vbe preparing
I ngredient is mXxe a pharnaceuti cal

sadidgommasitionsi ekl as tableds, ithey Pf'ﬂ@P%‘cﬁ‘-‘é‘H? @%ﬁé'ﬁ”{;@ rRibsee] with a
Ph;i'ﬁ'lg%gutléazilﬁgﬂ'?e‘? e. :E&ﬁ\fe‘?ﬂloﬁ%rtgbﬁaﬂh %&&enﬁts‘i@h'é& corn

um s’ i cal CI hosphat e or
stgroim Iac&mé sttiese, q;mbrtulataémtstmxlc afiidl ueag@esuangsteaugteer

f f
REMETLE TIER TP e
forhensdiRf srefdrtildtont dessosiicf eurzihmg ®homogposous mnduraasof

the principle ingredient. When referring to these preformulation compositions as

homogeneous, it is meant that the active ingredient is dispersed evenly
throughout the composition so that the composition may be readily subdivided
into equally effective dosage forms such as tablets, pills and capsules. This solid
preformulation composition is then subdivided into unit dosage forms of the type
described above containing from about 1 to about 1000 mg of the active
ingredient of the present invention. The tablets or pills of the novel composition
can be coated or otherwise compounded to provide a dosage form affording the

advantage of prolonged action. For example, the tablet or pill can comprise an
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honogeneous, it is nmeant that the active ingredient is
di spersed evenly throughout the conposition so that
woheoetom3ssi ti on may be readily subdivided i nPOT/US2005/021513

equal |y effective dosage fornms such as tablets, pills

and capsules. This solid prefornulation conposition

is then subdivided into unit dosage forns of the type
described above containing fromabout 1 to about 1000

of the active ingredient of .t

mwredqsaw @m by ouer Hasage eBPRRNY Ph@dﬁ%%?‘?et'“%lw H"‘Bé’f an
erf/@ﬁ):%% Igaf f&‘?ﬁ\\é’hs?hé gﬁg‘&klﬁﬂﬁﬂeh% éHrpb/é Q@paﬂat&ﬁ%@éh enteric

ng t nt age of prol onged action. For
lawafvmbfesenvne to aaﬂlﬁtdl@ntqgraﬂorblarth% éma@ba%pqrzmmhe inner

2006/ O 7435 P
oot D BIRnts dgedet pERFhe GR0EE if fedtt. A
vePietyosf meteyvial rtbeveed fdsrfsdchrmﬁenc [Blyerst ovacoatings remch gnaterials

can be separated b aneter { wEschsrvesto
inglydinga W@P%"t%fg‘?%t’ BHC ARIdE Y hs?%‘?d\éﬁ eHAlP FFhAIES THY
alltzémﬁrang%@m%@%elta pass intact into the duodenum or

0 be

elayed In release. A variety of material can
be used for such enteric layers or coatings, such

o i B oSBT e hidnion

such

mag bk ihgasporate for admihistraficruocallly or by injactidn iobludaecagieacsis
conp05|t| s of t gﬁ?resent i nventi.on

sqilHians pehi DB FYAUreR SYTHPSt PAYGAS %%‘ﬁt&?psﬁ'sg}s’.%ﬂ flaveyed

erhslondSvithesuisR bils steh'ds! tdnseed baEasahleadinebeshut oil or
syrups, aqueous or oil suspensions, and flavoured

pesanut oilasswell as elidroard simitar pharmaeeutisat whides Spijtable
d%[?(?rgﬁgSQ'SL gr%ﬂg lébeﬂ# foPh u&??sné{fsp%h |on?5|nk‘iﬁhé s ﬁthetlc and

P& ar maceut 1 cal 've Sui
nectu&aﬂ)gumsrsglcbrassttagmndtmgacaglenalglrfabe deytrapusodium

cabo PR hYaRt oSS SR EAGE el s Pilfce G Rt "
car boxynet hyl cel | ul ose, methyl cellul ose,

pol yvi nyl - pyrrolidone or@eﬁel atin, To prepare the
phar Tapiswera tie pharwsetiical sogmposiioss o thininvsation, a

oSS Grodf oo SRR Pind A5 o
foasinlax(@t) isvirtimatelyrainmined withcapharmadestical caietiaggording to
cq(b?{,%\éﬁgrialo{oﬂ?\iglgp a%rc%ggé'tn'g&%dmg ngc%%?qddeggwh%%hégrﬁ&%ay take a
wide variety of forms depending on the form of preparation desired for
administration, e.g., i.v. sterile injectable formulations will be prepared using
appropriate solubilizing agents. A unit dose would contain about 10 to about 300
mg of the active ingredient. The tablets contain some or all of the following
inactive ingredients: lactose hydrous, pregelatinized starch, microcrystalline
cellulose, sodium starch glycolate, magnesium stearate, purified water, carnauba
wax, hydroxypropyl methylcellulose, titanium dioxide, polyethylene glycol,
synthetic iron oxide, and polysorbate 80. One skilled in the art will recognize that

oral tablets containing a compound of formula (1), a compound of formula (I1) and
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wi de variety of forns depending on the form of
preparation desired for admnistration, e.g., i.V.
wentearidei3s nj ect abl e fornul ati ons will be preparPedussiong21513
appropriate solubilizing agents. A unit dose would
contain about 10 to about 300 ng of the active
ingredient. The tablets contain sone or all of the
following inactive ingredients: |actose hydrous,
pregel atini zed starch, m crocriqs;t alline r*g | ul ose ainy

 os soeqinpeung effognylad|iBreay be ginellarlyrRrepaigdAnd may copfainy

'Lép% yax, hydroxypropyl nethylcellulose,
S'm%ﬁh?ﬁ%ﬁg ‘pol yet hyl ene glycol, synthetic iron

oxi de, and poI ysorbate 80. One skllled inthe art wll

OB 00 S S e PR

@W&tméﬂéga&ﬂl@lﬁ@bﬂ%t nayobe 8inditamyquraparet! according

fornula I11) may be simlarly prepared and may
todsawai rRethedRi | ar i nactive ingredients. One skilled in
the art will recognize that pharmaceutical

COITpOSI tions COITprI Si ng nore t han one active
i ngrlacanmbommeheofsihm dresént ipveniendy isselacipdhfomthe group

h
e Roder Skt D Belb o e b A SE e o
inGysiovoRNisasetedi@d frgm thlergremthm.sw@ofdnymogemand hesthyl. In yet

present invention R2 is sel the
artcah%r anbegiment gl theyesentigy q‘:%@(ee Hﬁ%@ge“ or R’
%@Q}é’f@é@h ertﬁ;he pr esent |nvent| on R1 and R2 are each
rogen or and R2 are each nethyl. In an

enbodl ment of the present invention -(CH2)a- is

ct ed T%ﬁgﬁ}“t ﬁg%&@&ﬁg&grﬁvéﬁbg%@ﬁ%) qg'?selé%,@gd from the

er 'e present
gﬂoﬂ}b%hm@ﬂng o Ha- ands—CBHGH - in anotth&bembmdnnerdfofttlh@present
pr esent R4 is selected fromthe group consisting of

inMoisydGHakdiSTEt M, preferably, R4 is hydrogen. In an
enbodi nent of the present invention ais 1. In an
enbodi nent of the present invention b is an integer
f r oninGant @mpodiment aﬁmelwesgmﬁa%dismlﬁct%@ frpﬁbthﬁrgi%hpon&stmg

of ﬁyyd?cr)]éénognc? methA orePdr&86" R [P dtof&h 2 1N
In an embodiment of the present invention a is 1.

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

present invention b is an integer from 0 to 2 and c is 0.
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anot her enbodi nent of the present invention b is an

integer fromO to 1. In another enbodi nent of the
wonres@at43snvention ¢ is an integer fromO to 1PCrmSy®s/021513

anot her enbodi nent of the present invention the sum of

b and c is, an integer formO to 2, preferably an

integer formO to 1. In yet another enbodi nent of the

present invention b is an integer fromO to 2 and c is

0. 14 WD 2006/ 007435 PCT/ US2005/021513 _~ R~ ~ e is a
ring structure In an enbodi nent of NI esent
invention, e-~ O (R3)b selected fr gr oup
conslLstin ( >
(%)B%?rﬁbgéo%ﬁépﬂgﬁbﬁg%gngﬁvo he preseér}grmé Sléwi
invention, - e is aring structug fromthe
group consisting of (R3)c_3 {b )b\ O
and O iR~ ~e|sar|ng(& n an| enbodi nent

seddcthl Froft BREGoup LRSI of & ~

(RYs—1- @ - (R?’)b—@i j.{

R
0]
3 7~
R |
O . In another embodiment of the present
invention, is a ring structure selected from the group consisting of

<R‘°’)c

(R%)s j}{ (R%); jb{
e X
In an embodiment of the present invention, is a ring structure

selected from the group consisting of 2-(chromanyl), 2-(6-chloro-2,3-dihydro-
benzo[1,4]dioxinyl), 2-(benzo[1,3]dioxolyl), 2-(5-chloro-2,3-dihydro-
benzo[1,4]dioxinyl), 2-(7-nitro-2,3-dihydro-benzo[1 /A]dioxinyl), 2-(6,7-dichloro-
2,3-dihydro-benzo[1,4]dioxinyl), 2-(2,3-dihydro-naphtho[2,3-b][1,4]dioxinyl) and 2-
(7-chloro-benzo[1,3]dioxolyl). In another embodiment of the present invention,
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sel ected fromthe group consisting of 2-(chromanyl),
2-(6-chl oro-2, 3-di hydro- benzo[ 1, 4] di oxi nyl ),

wa-20mazof 1, 3] di oxol yl ), 2-(5-chl oro-2, 3-di hydPo1/US2005/021513
benzo[ 1, 4] di oxi nyl ),
2-(7-nitro-2, 3-di hydro-benzo[ 1, 4] di oxi nyl ),
2-(6, 7-di chloro- 2, 3-di hydro-benzo[ 1, 4] di oxi nyl ),
2- (2, 3-di hydro- napht ho[ 2, 3-b] [ 1, 4] di oxi nyl ) and 2-
(7-chl oro-benzo[ 1, 3] di oxolyl ). In another enbodi nent
pf- ™he present invention, 15 WO 2006/ 007435
IPRT/IUS2005/ 021513 is a ring structure selected from

rfﬁ/yg{ig}c{@i@@;’%ﬁ@ff}%%%ﬁr@'tﬁB'g%éb Corwsisting of 2-(5-chloro-2,3-

di@c{rﬁbﬂintzbﬂ-,&]dﬁ)_xmw)y ﬂf(a-brﬂngﬁl-aiﬂyqj a-losrizof1 F1diexing), 2-(6,7-
adhig-S3iiRysipepenaht ATE0 i 3 Gty R hnage 2 |,

b]ﬂM]af&ﬁﬂq)nent of the present invention, s-~ - i
sélected fromthe OO (Rb -(!~ 11--~1 (R5)b group

consisting of Lzz:~~1 U0 (RS ¢ 55 (R)b (R)b OO

and O (R5)b O In another enbodi ment of the present
invention, i(r)R\i (R5)b is select/ed fhom the group
consisting of 0 (R5)c 55/ (R)b\&RLY1332

In an embodiment of the present invention, is selected from the

O
s ~—0
group consisting of \ , O )

(R

O
s 7z © s 7 \,< .
(R%)s | R I |
\\‘ 0 , O and
\ 0
(R5)b_';_
/ - -
O . In another embodiment of the present invention,
~—0
5 | > %
0 F
is selected from the group consisting of O :

(R%)

)
(®) 0
= =z
(R)s O[ jb{ (R)s OS\(I jb{
\ (@ and NN O i
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(R)b O and \ 16 WD 2006/ 007435 PCT/ US2005/ 021513 ~~

I n an enbodi nent of the present invention, is selected
wénrawowhss group consi sting of PCT/US2005/021513

2- (2, 3-di hydr o- benzo[ 1, 4] di oxi nyl ),

2-(benzo[ 1, 3] di oxol yl), 3-

(3, 4-di hydro-benzo[ 1, 4] di oxepi nyl ),

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

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

2-(chromanyl ), 2-(5-fluoro-2, 3-dihyg

benzo[l 4] di oxi nyl ),

(& B BodnChy e s ikahyidh "

gr@ud Eoﬁulétrr@*& B(aj3hfitslrdve benzof[ 4] dibeingk)j 24ignzo[1,3]dioxolyl), 3-

(33-qIBYERHRAFOR] AUTiepi. BRREONCIOA P h2oLt didioxiny), 2-
(63&?@;@%%#&9&%@?%@&%% %—@hrdmbﬂylﬁ 2-(5-luoro-2,3- _dihydro-

dichloro-2 %%/ro- benzo[ 1, 4] di oxi| zyg
bePz6H-4]Hioainy})22%7 dihtgrd -penzelil dl,}qilﬁylpyl) -(6-chloro-

di_hydr
ospzbff. %ﬂbzgﬁﬁg%‘oﬁ%ﬂéﬁﬁ srzg AR, B Tohethy-2.3
dxlwﬂwtﬂierfﬁ@m Altiokire/)p2€5ehtoro@xiihiydr-benzo[1,4doxiayihc2-E
from e oup ¢ stin di.0x ol
orompaD, B s BRr DR 85 Prlypog 2ol )
begé glhi]e 09<|r%n|)32£t8tbrﬂ’6ra henmaldte ‘ﬂa]eﬁt@{mﬂ&b)(myl) 2-(2,3-dihydro-
hydr o- benzo[ i n
ne@hcm[aétmm PR KR AN
2-(6-brono-2, 3- di hydro-benzo[ 1, 4] di oxi nyl') and
2-(6, 7-di chl oro- 2, 3-di hydro-benzo[ 1, 4]dioxinyl). @ In
anot her enbodi mrent of the present inventi IS
sel ected fromthe group consi sting of

2- (2, 3-di hydro- benzo 4] di oxi nyl ), )
2- ( An@epther empdingn) qafothemgm'[t 1“V@PHPB’X| ny 45 gelected from

oS ERRTROA H p b . >

(6ﬁdrﬂnsrot216 dmymp-bemngu 4thominybf 2Na+obgm -2,3-giydraal kyl |
be 20[1 A)ffélgxlijr?y t | t&t tHyw%r dlﬁyg% benz%{ 4Wnyl) 2-(6-bromo-2,3-

dihydro-benzo[1,4]dioxinyl) and 2-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxinyl).

In another embodiment of the present invention, .E is selected from the

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

ig selected from the

In an embodiment of the present invention R? is selected from the group
consisting of halogen, lower alkyl, hydroxy substituted lower alkyl, -O-(lower
alkyl), nitro, cyano, amino, lower alkylamino and di(lower alkyl)amino. In another
embodiment of the present invention R is selected from the group consisting of
halogen and nitro. In another embodiment of the present invention R3 is selected

from the group consisting of chloro and nitro.
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al kyl), nitro, cyano, am no, |ower alkylam no and

di (I ower al kyl)am no. In another enbodi nent of the
wonres®at43snvention R3 is selected fromthe groBPT/US2005/021513

consi sting of halogen and nitro. In another

enbodi nent of the present invention R3 is selected

fromthe group consisting of chloro and nitro. 17 WO

2006/ 007435 PCT/ US2005/ 021513 I n an enbodi nent of the

present invention R5 is selected fromthe group

consisting of (I11) halogen and | ower al kyl. In another
enmbogli éﬁ\b&fi Pfé?ﬁ onh%S&EEent‘ |H\‘/&ﬂ¥dnq135 B%él@cté&fr@ﬁi #e group
fromc or o, uoro, brono and hyl. In an

cansiriiigreift) helogereand bweartaliyly dman@fnher embodineda) impresent

e el gl b, Al BRdng EERIne "o 2" of

hal ogen, ni t ro, cyano, am no | ower al kyl, | ower
al koxy and OO (] ower alk I n._apot her enbodi_ne
of tn@rb@@ge@% of peRTEseR 'XY%Ptt%'fb&m gy of ot (1),
forrrula(l) is other than @, )b wherein b is 1.
3 enbodi ment ? t presSentyinventi on, the
o center ofRU)ge——Tonpgpund of formula (1) is in
\he/-confl gur ation. enbodi nent of the,.
reSens athrrdi@n on, the stered cent eVhegin hés %@Hﬂ%ﬁdﬁ

I [
S&%%ffeﬁ o o BiE o AUE3ELHD, o o
lowmrtah«euxycaod*pdl(@dOeﬂoWeJTa‘rkylh Ipianotiver émbediment of the present
S-configuration. In another enbadinent of the present

i nvention, the stereo-center ofr Thd conpound of
formul a (II) isinthe R confﬂgﬁir ion. In an

m?@??ﬁ&i 'Wme)égmﬁ&ﬁ'\d%ﬁﬁﬁﬂﬁla'(ﬂve iwtheompaund  of
N

(R3)b—©[ T
\ o)

In an embodiment of the present invention, the stereo-center on the

wherein b is 1.

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

configuration.

In an embodiment of the present invention, the stereo-center on the
compound of formula (I1) is in the S-configuration. In another embodiment of the
present invention, the stereo-center on the compound of formula (Il) is in the R-

" configuration.

In an embodiment of the present invention the compound of formula (1) is
present as an enantiomerically enriched mixture, wherein the % enantiomeric

enrichment (%ee) is greater than about 75%, preferably greater than about 90%,
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present as an enantionerically enriched m xture,

wherein the %enantioneric enrichnment (%e) is
wanremtoer43s han about 75% preferably greater thaaTaisews021513

90% 18 WD 2006/ 007435 PCT/ US2005/ 021513 nore

preferably greater than about 95% nost preferably

greater than about 98% In an enbodi nent of the

present invention the conpound of fornula (II) i's

present as an enanti oneri enr
MGk ETSTab Ko RN SRRt ggﬂ’éﬁ?ﬁtaﬁﬁfﬁﬁ%l( ’fe'f F fian about
fgyeat er than about 75% preferably greater t han about

90% nore preferably greater than about 95% nost
preferably greater than about 98% In an enbodi nent

f th .
o P ARRSa L 3-SR So e ertdrd 1
pr@&eﬁ&hfeﬂén bAadidmeniaztly ehr’ich@mnﬁ*tare @?Meinlrthat% ehantimemeric
resent invention are conpq ormul a 0
orisBrEAns (1a38) RESSORiS AT GO0kt Todo REGTaEay ST apieLitan sty 20%.
mBfe g@fé\]abhpgerﬁéér M HLabdtRR595 Qﬂbﬁtﬂréférélﬂg'l@ﬂiﬁtéﬁtﬁéfn ddeit

present tion, are as listed in 1 and 2
986l ow. Additional conpounds of the present invention
are as listed in Table 3. In Tables 1, 2 and 3 bel ow,
the col umm headed "stereo" defines the

st erlgarcemnboditient obtheapretdyat inveriion aremonyfounkle of formula (1)

het ttach t th d bond.
whesiy RS sy ot 106 mal e sibaleh Fan el fralls b Bibe, i
rﬂ’BtHéNé@nb@ﬁm?érﬁ bf freCHrebbstiundértRfsare \oipbudds dRToreiuld §1)

designation is listed, the stereo-confi guratl Qn was
whersin thenVIEScactiviiviat 80R mada isyoreater éhyoseqyal ita g/s mice.

material. Table 1: Representative Conpounds of Fornmnula
(1) OR (CHR)a OS-N"- 11 \ 2 ORID No. Stereo
( CH2RReprieeRative compounds of the present invention, are as listed in

Tables 1 and 2 below. Additional compounds of the present invention are as
listed in Table 3. In Tables 1, 2 and 3 below, the column headed “stereo” defines
the stereo-configuration at the carbon atom of the heterocycle attached at the
starred bond. Where no designation is listed, the compound was prepared as a
mixture of stereo-configurations. Where an “R” or “S” designation is listed, the

stereo-configuration was based on the enantiomerically enriched starting

material.
Table 1: Representative Compounds of Formula (1)
= 0] R1
77N T
| R J5—(CHy) o—ﬁ—N\
o F
ID No. Stereo| (CHa)a R’ R?
11 2-(chromanyl) CH> - H H
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11 2-(chromanyl) CH2 HH 19 WO 2006/ 007435
PCT/ US2005/ 021513 2-(6-chl oro-2, 3-di hydro 12
woemsop43d] dioxinyl) RCH2 HH 17 PCT/US2005/021513
2-(benzo[1,3]dioxolyl) CH2 HH 2-(5-ch | oro-2, 3-d i
hyd ro 21 benzo[1,4]dioxinyl) RCH2 HH 2- (7- ni t
ro- 2, 3-di hydro 25 benzo[l,4]dioxinyl) RCH2 HH
2-(6,7-dichloro-2,3 di hydro- 27 benzo[ 1, 4]dioxinyl) R
CH2 HH 2-(2 3-dihvdro—hnabht hnr'ﬁ 328

b] [ 1, 4] df &46-6loyoR.TAYAra| 2. (71chl oro 30 |
Conaounds. AR RIS & 4R ke ST oy g
\hieilzn!? I\IcQ(t&rEDHO3](i©H2)y<h) I\IB4“R1rR20P22(2 3- dHhydrpp 1H
2~ (benzo] ?.L‘(%'Pﬁ‘ é&r?yf’?‘ 8% NH H B 3-(3, 4l di hydro-PH 3
benzo[ 1, #] digpsopi Maloxify2 NH R H|  CH, H H
2-(7-nitro-2,3-dihydro-
25 benzo[1,4]dioxinyl) R CH> H H
2-(6,7-dichloro-2,3-
dihydro-
27 benzo[1,4]dioxinyl) R CH2 H H
2-(2,3-dihydro-
naphtho[2,3-
28 b][1,4]dioxinyl) R CH2 H H
2-(7-chloro-
31 benzo[1,3]dioxolyl) CH> H H

Table 2: Representative Compounds of Formula (ll)

~ R* 0 R
|/R\| . T |
S (CH2)s—N ﬁ_N\ ,

R

ID No. Stereo| (CHz2). | NR* R’ R?

2-(2,3-dihydro- ,
benzo[1,4]dioxinyl) CH> NH H H

2 2-(benzof1,3]dioxolyl) CH2 NH H H
3-(3,4-dihydro-2H-
3 benzo[1,4]dioxepinyl) CH2 NH H H
2-(2,3-dihydro-
4 benzo[1,4]dioxinyl) S CHa NH H H
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2-(2,3-dihydro 4 benzo[1,4]dioxinyl) S CH2 NHHH 20

WD 2006/ 007435 PCT/ US2005/ 021513 2-(2,3-dihydro 5
woemsop43d] di oxinyl) R CH2 NH HH 2-(2, 3-di hy#co/u82005/021513

benzo[ 1, 4] di oxi nyl ) CH2 NH net hyl net hyl

2-(2,3-dihydro 7 benzo[1,4]dioxinyl) CH2 N(CH3) HH

2-(6-chloro-2,3-di hydro 8 benzo[1,4]dioxinyl) S CH2 NH

HH 2- (6-fluoro-2, 3-di hydro 9

benzol 1l 4ldioxinvl) S CH2 NH-HH 10 2-(chromamd)-CH2
NH H[H  Z@AAivery-2, B-d i hyd ro 13 o
???i%?%’%%[gﬁw%lﬁv rgHi4FNk_)|eHzoh T.24] i o[\>1<|}| nyl ) HS H? H
NH H/H 2-(63-ditiydr@ 15 benzo[[L, 3] di oxglyl) ¢H2 NH H H
3 (7]n PemAbdSIR ok o' 1b° bEREof 1. AT&: Ry | smeth
CHZ NH H2 Zafnfdfet Nyl 2, 3-df hydro 19
benzo[ 1, 4]dioxinyl) S CH2 NHHH
27 ( 54 chbenzo[b.Abdiexiayllir o] 20 bepzofilz4] dN6&HeMI ) Hs ¢ H
N5 6-chioro-2,3-dihydro-
8 benzo[1,4]dioxinyt) S CH, NH H H
2-(6-fluoro-2,3-dihydro-
9 benzo[1,4]dioxinyl) S CH> NH H H
10 2-(chromanyl) CH> NH H H
2-(5-fluoro-2,3-dihydro-
13 benzo[1,4]dioxinyl) S CHa NH H H
2-(7-chloro-2,3-dihydro-
14 benzo[1,4]dioxinyl) S CH2 NH H H
2-(6-chloro-
15 benzo[1 ,3jdioxoly|) CHa NH H H
2-(2,3-dihydro-
16 benzo[1,4]dioxinyl) CH,CHz | NH H H
2-(7-nitro-2,3-dihydro-
18 benzo[1,4]dioxinyl) S CH, NH H H
2-(7-methyl-2,3-dihydro-
19 benzo[1,4]dioxinyl) S CH> NH H H
2-(5-chloro-2,3-dihydro-
20 benzo[1,4]dioxinyl) S CH, NH H H
2-(8-methoxy-2,3-
dihydro-
22 benzo[1,4]dioxinyl) S CH2 NH H H
2-(6-bromo-2,3-dihydro-
24 benzol[1,4]dioxinyl) S CH2 NH H H
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2- (8-nmet hoxy-2,3 di hydro- 22 benzo[ 1, 4]dioxinyl) S CH2
NHHH 2- (6-bromo-2, 3-di hydro 24

woemsop43d] dioxinyl) S CH2 NHH H 21 WO 2006/ 80TA82005/021513
PCT/ US2005/ 021513 2-(6, 7-di chl oro-2, 3 di hydro- 29
benzo[ 1, 4]dioxinyl) S CH2 NHHH
2-(8-chloro-2, 3-di hydro 30 benzo[ 1, 4] dioxinyl) S CH2
NH HH 2-(2,3-dihydro naphtho[2, 3- 33

b][1,4]dioxinyl) S CH2 NH H 2-(4-pethyl 35
benz [ 12-65.drdistuorer3, 3CH2L NH H H Tabl e|3 Addilti onal
Corrpounds oé'h}‘ﬁmﬁlpr esent Invention R14 o R11 | I1]Y
X- N & 2 ID No. Stefeo X NR14 R11|R12 2
08- m|et bemqﬁ Z]dl@ﬂdylb h ydBro 23Cblenzc[1\“zt] di otinyl) SH
CH2 NH 2 6-methylearbonyt—23—dihydro-—26
benzo?18zﬂfﬂ9r853 ﬁﬂ}jydsétm NH H H
Zo( 61 mephoxifaIhean 2.8 s CH. NH H H
2-(2,3-dihydro-
naphtho[2,3-
33 b][1,4]dioxinyl) S CH, NH H H
2-(4-methyl-
35 benzo[1,3]dioxolyl) CH> NH H H

Table 3 Additional Compounds of the Present Invention

7N TM (”) /R11
Y exn—s
O R
ID No. Stereo X NR™ | R" R"
2-(5-methoxy-2,3-dihydro-
23 benzo[1,4]dioxinyl) S CH; NH H H
2-(6-methylcarbonyl-2,3-
dihydro-
26 benzo[1,4]dioxinyl) S CH> NH H H
2-(6-methoxycarbonyl-2,3-
dihydro-
32 benzo[1,4]dioxinyl) S CH. NH H H
2-(6-hydroxymethyl-2,3-
dihydro-
34 benzo[1,4]dioxinyl) S CH: NH H H
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di hydro- 32 benzo[1,4]dioxinyl) S CH NHHH 2-(6-hyd

roxynmet hyl -2, 3 di hydro- 34 benzo[1, 4]dioxinyl) S CH
wolbodd/obl74322 WO 2006/ 007435 PCT/ US2005/ 021513  BPef/TSa005/021513

no-2, 3-d i h ydro 36 benzo[1,4]dioxinyl) S CH2 NHH

H Conmpounds of formula (1) may be prepared according

to the process outlined in Schene 1. / ORL C-S-No

(r)-~ORII R * (CH2)a--O—| * (CH2)a-OS-N (M) ol

\R2 \/\ ( ] \ Scheme 1 Accordi nnl y—a sHi-t-ably

..v..

subst | 2UFeNBerdaiYdSe- { or mul & (V) a known | conmpound
conp kno , I's art th
gésw tabPé‘r‘Plzo;f %E%)t@ﬁ}/f)y ‘orr%lgu d Ic()m.qufsor {\l!}f( \/I)qq \;/1\/' H

known conpound or conpound prepared by known net hods,

int

oyr i GiPRBoETR o g ARy B PP s acoatiitu g Heegss
olifed H\@@]erﬂ@d_ the like, to yield the correspondi ng
conmpound of formula (I). _Conpgunds of forrmula (I1) nmay

be prepared according to(”)t he rocess outlined in

Schenme 2. OR4 O |1 |_S]_N|
| \,2 0] R’
o R T,
% (CHz);—OH > o (CHz)a—O-—ﬁ-—N\
(V1) 3R
(V) (1)
Scheme 1

Accordingly, a suitably substituted compound of formula (V), 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, in the presence of a base such as NaH, TEA,
DIPEA, pyridine, and the like, in an organic solvent such as DMF, DMSO, and

the like, to yield the corresponding compound of formula (1).

Compounds of formula (I1) may be prepared according to the process

0 0

H2N—ﬁ—NH2 (CHz)a—N—-—ﬁ—-NHz

R* o ©

' (Na)
@ —(CH,)s—NH
R* O 1
(Vi) O\R1A O OR
* (CHZ)

outlined in Scheme 2.

| —N—S—N
Cl—S—N I e
Il \R2 O
O (In

(VIHI)
Scheme 2

23




H2N-S-NH2 (CH2)a NI -NH2 11 R4 o (Ila) * (CH2)a NH
(MI) M OOo0o-~1I1I U RIlI /| ~~R~~* (CHa
woR®6eNo74@5-S-N - |1 \R2 OR2 (Il) (VIIl) Scheaeu®2002821513
WO 2006/ 007435 PCT/ US2005/ 021513 Accordingly, a
suitably substituted conpound of formula (M), a
known conpound or conpound prepared by known net hods,
is reacted with sul fam de, a known corrpound,
preferably wherein the sulfamde is fi;sent

amlﬁqcorqﬁngly@swgﬁ@é sglpstgtggglcomppgng fprniila i(\?”)aré known
quald?‘rHo Lﬁlgaq?egé%rﬁﬂrﬁ)anﬁﬁiho‘éi%Ci% regctBdfwith sulfamide,

i'oxane, referabul¥ at an el evat ed
a krmmecahpoend rprefesablsvdgerein the sulfamiseds peesaméin an gowount in

L

diMdrry, aad itvelie, preferaliipbt an sldvatedtetrmérahxlmuum raﬁge of about

formil a (Vi I‘?{Z a known npound oOr oun gr %c{
505§ tRresint are@ a80re: Rrefasalaly GHappYeHuX FRBgIRYLre, (0 Yield the
coppBbAANE EBrERIRR M foiud pll 2 (VII1). - Known

npound™ prepared by known nethods, in
t he Aaree.san/ew afsmaba/smbsuutecaeormﬁwndwﬁmmmqowlI)da Kaown

and the |ike n an o ni ¢ sol vent
coffRpuercoRsowd Fgparesl o ugt VENiodks3Biseiing Steol
subsfifttéPcdrhpdund ofFormuladR W), GRBbn compdumpeusaispednd
formula ( wherein - is O
prepared by known methods, in the presence of a base such as TEA, DIPEA,
pyridine, and the like, in an organic solvent such as DMF, DMSO, and the like, to

yield the corresponding compound of formula (l1).

0
oy
Compounds of formula (V) wherein is # 0

may be prepared according to the process outlined in Scheme 3.
O

~-OH CleC—(CH2)0_1——<
(Rs)b_: O—(lower alkyl)
F OH -

(X1)
(X)

~—C ~—0
(R%—EI >—(CH)py ~ ———> (R3)b_|©: >—(CHaz)o-1
# 0 }-—o "~  \—oH

\
Xl 0) (lower alkyl) (Va)

Scheme 3
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
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may be prepared according to the process outlined in
Scheme 3. O OH CI2HC- (CH2)01--< (R b O (I ower al kyl)

wO 2@d/0px35y (X) OO (R3)b >-(CH2)01 (R3)b > (€ER)NB2M5/021513
0)'1~10 O\:L:OH O ( (XI1) lower alkyl) (VvVa) Schene
3 Accordingly, a suitably substituted conmpound of
formula (X), a known conpound or conpound prepared by
known rret hods, is reacted with a suitably substituted

0 of fornul X a knovvn c or ¢ ou d
eRIRAIBd o Lol e (X e knove ¢ SBEERENG 855650
mgﬁ‘b'il%s sodlilnd é‘lﬁoﬁi’d@s §émarrpltb@oiaaé epc&ugaum&néw@kw@

met hoxi de, sodi um et hoxi de, sodi um t - but oxi de,

PQf@’ﬁ%@@ltthht%d%oaﬂdf@e hkﬁotna@tr,pmrlta mjveentusaéh agmaethagol,

eth%ﬁ& IBA tﬂfegiﬂg ;?re?é}}agﬁl% an'ti Q?ﬂé%re in the range of

ahol’, pre era an el evate

aﬁcﬁlme?(aw aboutM 00Ye, h&ng@r@ﬁeratﬂbauabcﬁﬂ@eﬂux waeratlod o yield
nore preferably at about refluxtenperature to yield
th@W@ff@éP@@B@@ﬁampguee@é&mw'%ﬁxﬂorrm| a (XIl1). The

gprﬁ oty Bt () |§rera%%2f\ﬁﬂ1 Ws‘iﬂa@lel%%lé&é& ¥educing
selecte

reduci ng agen such H, and
agentasuchrasarhld, and thenlikes ircan aegmmoluemitswh asetHier diethyl

othF i ykS, 'y thdl B LI BB B (va.

‘ 0
Compounds of formula (VII) wherein is # 0

may be prepared according to the process outlined in Scheme 4.

N N
(RS)b—Ej: CHo)oy —— R C[ (CH2)o1
0 >/-—o Z O>_ >/~—NH2

0 N kyl 0
(X1 (lower alkey) (XIV)
AN O
> (R5)b——;©i (CHg)o-1
F o>— \—NH2
(Vlla)
Scheme 4

Accordingly, a suitably substituted compound of formuia (XIII), a known
compound or compound prepared by known method (for example as described
in Scheme 3 above) is reacted with NH4sOH, a known compound, optionally in an
organic solvent such as acetonitrile, and the like, to yield the corresponding
compound of formula (XIV).

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

reducing agent, such as LAH, and the like, and the like, in an organic solvent
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Conpounds of fornmula (VIl1) wherein I~ R\l - is 0O may

be prepared according to the process outlined in
weehwme745 0 O (R5)b | > (CHOO 1 (R5)b >-( CH2POTAS205421513

J~-NH2 O (XI Il) (lower alkyl) (XIV) 0 O (R5)b ~~O

> -(CH- 2)0-1 -NH2 (VIla) Scheme 4 Accordingly, a

sui tably substituted conpound of forrmula (XIIl), a

known conpound or conpound prepared by known net hod

(for exanple as descrjbed. in Sc 3 _above) is
sucbais BRPheyFineR anl Viade: Bogd e coBRErdTing Sompoup of
foRh@@N\fiagol vent such as acetonitrile, and the like, to
yl el d the corresponding conmpound of forrmula (XV).
The conpound of fornula (XIV) is reacted with a
suitably selected reducing age
the like, and the like, in an ofgam
2006/ 007435 PCT/ US2005/ 021513

et hetomphGhdd\6r fohkibla (\/‘3) Wwherdint
(Villa)

conpound of fornula (Vi . ~Ri  Compounds of fornula
(Vi) er -~ - 1is selected from O (R3)b O may be
epdar e ccor dy to the process outlined
GV §- i
O may be prepared according to the process outlined
in Scheme 5.
Cl
(R i:[ cl (RO >= —
F OH > F o
(XV) (XVI)
0] O
SN NH,
R)s— o c+B|l_____ . R)%—
S Ha F
(o) ‘ (@)
3
(Vllb)
L (XVII) -

Scheme 5

Accordingly, a suitably substituted compound of formula (XV), a known
compound or compound prepared by known methods is reacted with 3-chloro-2-
chloromethyl-propene, a known compound, in the presence of a base such as
potassium carbonate, sodium carbonate, sodium bicarbonate, TEA, DIPEA, and
the like, in an organic solvent such as acetonitrile, THF, dioxane, and the like,
preferably at an elevated temperature in the range of about 50°C to about 100°C,
more preferably, at about reflux temperature, to yield the corresponding

compound of formula (XVI).
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in Scheme 5. OHO C3 R)(R3)b OHO (XV) (XvI) OO

H2 [E3b::: (cB] (RB)b H2 1 OO 3 (XVIl) (VIID)
waehwrme745 Accordi ngly, a suitably substituted eompsed021513

of formula (XV), a known conpound or conpound

prepared by known nethods is reacted with 3-chl oro-2-

chl or onet hyl - propene, a known conpound, in the

presence of a base such as potassium carbonate,

sodi m car bonat e, _ sod car bon TEA, D PEA, and

the TH&REOMPRUR OE%@HF%(%/B GaRpCEaNBoDe, BT ProBIC

sJ Tt HIcAXRMEHF 2dIExME ahtikRe likd rtSfy%’lékﬂhé’ cé‘ﬁres?}fbn@h%V risbund

enperature in the range of about 50C to about 1

Ohbrlﬁukar(é(ﬁ/élﬁa&hlyh i;prefeyably natfisaiatedenper at ure, to yiel d

2006) 05BN PPIas SR BN 8 ek WA chifiiari 1,

pefefablyl & dresievatdd wWerhpelmiirane thé rarme @frf@:ﬂﬁ iaboab®@nto about
such as THF, di oxane, and the |ike, yield the

100% mwp m@reraj)lmmbguureﬂux terppeiature; kwlp)d th@soggspanding

ated. The conpound of fornula
%’&@{)@);@B*s%rr@gc Q@II% th am nosul fonic acid, preferably
at an elevated tenperature in the range of from about
50C to about 100, nore preferably, at about refl ux
tenperature, to yield the correggpotdi ng

Compounds of formula (V) wherein is selected from

(R }é—

in Scheme 6.

(R%—kC[ >~ } . (R3)b——©[:>—/OH

L (Xvil) (Vb)

may be prepared according to the process outlined

Scheme 6
Accordingly, a suitably substituted compound of formula (XVHII), a
compound prepared as in Scheme 5 above, is reacted with a peroxide, such as
hydrogen peroxide, and the like, in the presence of a base such as NaOH, KOH,
and the like, in an organic solvent such as chloroform, DCE, DCM, and the like,

to yield the corresponding compound of formula (Vb).
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conpound of forrmula (VIIb). Conpounds of formula (V)

wherein - is selected from O (R3)b O nay be prepared
weacoewrodi4lg to the process outlined in Schene BCTMSDOSIR1513

[eo-~- CB (R3)b H2 OO (XVIl) (Vb) Schene 6

Accordingly, a suitably substituted conpound of

formula (XVII1), a conpound prepared as in Schene 5

above, is reacted with a peroxide, such as hydrogen

peroxide, and the like, in the presence of a base such

as NaOH, KOH, and the |ike, s &Q organic sol vent

such as chloroform DCE, D Ilddijthe like, to yield

2006P0bo e PenuBaTERERE s s eldt® vdd, 1T

(V) wh ig_selected fromO (R )b may be
I:grep fhg to the proces outlined in Schene
( )b—e—,eH )0-1~ s O(CH2)0-1~ (R3)b i OH (R)Db-
* (X Cher@%y%e prepared according to the proces outlined in
Scheme 7.
O OH
O _(CHlo—~"
~ P (CH2)o-1 x
3
3, N OH . (R )b-—l-
(R )b 1 /
F
(XIX) (Vo)

Scheme 7
Accordingly, a suitably substituted compound of formula (XIX), a known
compound or compound prepared by known methods, is reacted with a suitably
selected reducing agent, such as LAH, and the like, in an organic solvent such as

THF, diethyl ether, and the like to yield the corresponding compound of formula

(Ve).
Compounds of formula (V1) wherein is selected from
o Y-
(R¥)s—
may be prepared according to the process outlined in
Scheme 8.
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Accordingly, a suitably substituted conpound of

formula (XIX), a known conpound or conpound prepared
woyodervomss net hods, is reacted with a suitably Peelusedosd21513

reduci ng agent, such as LAH, and the like, in an

organi c solvent such as THF, diethyl ether, and the

like to yield the correspondi ng conpound of formnula

(Vc). Compounds of formula (VI1) wherein - is selected

from O (R b my be prepared according to the process

outlined in Scheme § 28 WD 2006/ 007435 P
PCT/ 02460~ O O (CH2) 0- 14 O (CRYb

RHI(R) (XX) (X00N 0_( )o s\ I (RB)b ITNH2 | / NH,
&N Schene 8 Accordingly, u)Pt bl tituted
conmpound ©f formula (XX), a knovvn conp

conpoun@Xpr epared by known net hods, is re@Q(!)ed Wit h

NHACH, in the presence of a coupling agent such as

DCC, and the I|ike, optlonallyln an rgani ¢ sol vent
(CHap g

such as acetonitrile, a | d the
corresponm_ng__cgnpqpa?)g—ei forrru a (XX1). Mhe conpound

of formula (XXI) is rea a suitably selected
reduci ng agent, such as LAH,( d the like, in an
organi ¢ solvent such as THF, i ethyl ether, and the
like, to yield the corresuhedie® conpound of fornula

VIlc
( Ac?cordlngly, a suitably substituted compound of formula (XX), a known
compound or compound prepared by known methods, is reacted with NH4OH, in
the presence of a coupling agent such as DCC, and the like, optionally in an
organic solvent such as acetonitrile, and the like, to yield the corresponding
compound of formula (XXI).

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

reducing agent, such as LAH, and the like, in an organic solvent such as THF,

diethyl ether, and the like, to yield the corresponding compound of formula (Vlic).

Compounds of formula (V) wherein is selected from
\ O
|
(RB)bTE;[
(0]

process outlined in Scheme 9.

and wherein a is 1, may be prepared according to the

tosylate
O|: / o) OH
OH X
(R3)b_:£ji > (RS)b__}@[ jﬁ
S OH (XX (0]
XXIN) (Vd)
Scheme 9
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Compounds of fornula (V) wherein (9 is selected from
O (R3)b 0 and wherein a is 1, may be prepared
weacowrodi4ly to the process outlined in Schene 8CTMS2008021513
tosylate OOH 3) (R3)b I OH (R b~ 30 ~ (M11) O (XX
) (vd) Scheme 9 29 WD 2006/ 007435 PCT/ US2005/ 021513
Accordingly, a suitably substituted conpound of
formula (XXII'), a known conpound or conpound prepared
by kpown nethods, is reacted with a

subshracriaglyca syisah sybSHiufeRAampadnd ?f ftorraulér(m> a known
&ﬁe pr esence&g{mg&%gggéi ﬁgﬁﬁcggn Eryzethd?@é/ms PRICRROWith | 'enswtably

Stmsctitttte@ c«bnnpeund of tomoikay RAKIY), sokrawn C@m&ﬁu@&h ODWHP@RIBb
acet o nd, t he

I I
PRSIt ki mefies, T i iBspRiE 6FS A sudtt a8 R-COy MaCOs
N?HC@%OQ?d !HEOI&'Re tirﬁéﬂ opgarfie Balbb?t suah wDMngcl)}léﬂ?@ acgetotnltrlle
e erature in e ran r
awcs%% liks. preder@biyn gt eare#eg@;s%tﬁ%e?e %@ "8as of feabout
54 XEter ati BB yBle bRfCTAbR, o bR teperktbr il 86 (Bge of

framcaout 580°C @ abeut 718°C¢ s giellihkicoeespan@og eompd0nd 5f formula
151 CN(Rb~(R)b OO (XXIV) (XXV)

(Vd).
Compounds of formula (VII) wherein is selected from
5y Il o 7
Ry
, F 0

process outlined in Scheme 10.

b > T
(XXIV) (XXV)

Vlle)
Scheme 10

Accordingly, a suitably substituted compound of formula (XXIV) wherein Jlis

and wherein a is 2, may be prepared according to the

a suitable leaving group such as Br, Cl, |, tosyl, mesyi, triflyl, and the like, a known
compound or compound prepared by known methods (for example, by activating
the corresponding compound wherein J'is OH), is reacted with a cyanide such as

potassium cyanide, sodium cyanide, and the like, in an organic solvent such as
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NH2 (RS5)b7 (Vile) Schenme 10 Accordingly, a suitably
substituted conpound of forrmula (XXIV) wherein J' is
wea 2806i00a835e | eavi ng group such as Br, C, |, t®eyius2005/021513
mesyl, triflyl, and the Iike, a known conpound or
conmpound prepared by known net hods (for exanple, by
activating the correspondi ng conpound wherein J1 is
OH), is reacted with a cyanide such as potassium
cyani de, sodium cyanide, and the like, in an or atn1j C
DM, EINE STt ansl 56 i to s terepsisspendinasamspE S1gmula
( O, DMF, THF, and the like, to yield the
correspondi ng conpound of formul-a (XXV). The conpound
of Tioe nompounddformsula XY s reducediacaprding kanlsawn methods, for

th f l. [ ' iy t
oXPBUR Phip s S Foa 308 B At Seh A . . apg he
likéi ® \ielt fife 66HFdspBRGING icotpoany offutmela fleiul a (Vile). |
R I "Conpounds of formula (VI1) wherein is sel ected
from 5 O (Rb-~ 0 and wherein a is 1, may be prepared

according to the process outlineg~n Schene 11. O O 2
(Rb OH(R5)bJ 00T r- (XXVI)Y1XXMI I ) ON ROY5)
ao 5 \H2 (R (R )b~O

Compounds of formula (VII) wherein is selected from

@)
X
(R‘"’)HE\/[ jk
/ O

process outlined in Scheme 11.

@)
5y i oS ° OH 5, I S J?
(R )b—‘i—/ — R)o— P —
(@) (0]

(XXVI) XXV

and wherein a is 1, may be prepared according to the

O N (0]

0] 0o
X ‘ X NH,
< O 7 O

(XXV1ll) (vid)
Scheme 11
Accordingly, a suitably substituted compound of formula‘ (XXVI), a known
compound or compound prepared by known methods (for example according to

the process outlined in Scheme 9 above) is activated,-according to known
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(XXVI11) (vild) Schene 11 Accordingly, a suitably

substi tuted conpound of formula (XXVI), a known
woanpmandsor conpound prepared by known net hodeC{fuse005/021513

exanpl e according to the process outlined in Schenme 9

above) is activated, according to known 31 WO

2006/ 007435 PCT/ US2005/ 021513 nmethod, to yield the

correspondl ng conpound of fornula (XXVI1), wherein J2

sui tabl e IeaV| ro t 0s
meth%gq/y'sldethetqqrneﬁa9 InggampRunH &@rm%%%bmfﬂh Sisa
lef%LB‘Ileévﬁméz@(a g, é@hﬁﬁé&%t@dc\""l‘:‘rhl,%éﬁiﬂ&é' irifhe aﬁél'tﬁe like.

SSi um i’ m de, sodi um g’ht hal i m de, and

t he Th&eompnuMOi)ﬁOganlaXWIDemteacﬁd;wlt Qa ppjwhallrmds@alt such
f
o8P L 55 BN i3 e o

sUBH & PIVIE, @S0y acetonidileiand thef likex pt‘eﬁfmﬂﬂyitau Ba,eléated
yi el d the correspondi ng. conpound of

temperaiyipbuing range oF M Soteabous 2PQ; é%traarwr%#fﬂé'mgt gpout
8 op SRR oo S EEnd i o0y

el evitteedompaoped af imrmula1()®4’\ﬁ) lsaBgetedfwrth blnHataoknowmc to

bout  100C, f t fl
BRI TP oraRE sRee e 4% P e RN ng
pr%‘PéFﬁB@th ] efeQbedﬂ Bmipératte inGAET §f Rbmfapom6ecC ¥ about
wherein - is selected from 3)b clll:oll:I[:c (R O and
1@@1’@{ emoreaprebraqu ratyablost saflwlt@mpszrqrbur@panédhe Hiess do trietdythe

d 12. O CH -~Y (R5)b |
oriesnphafie(arapeys & PRI ko 39 0 O (R5) bA v
(Ve)

Compounds of formula (V) wherein .E is selected from
\ O
I .
(R3)b—r£;[
(0]

according to the process outlined in Scheme 12.

NS oy

and wherein a is 2, may be similarly prepared

(XXVIHI) (XXIX)
X
e . R’ _}6[ j/\/
A (0]
(Ve)
Scheme 12

Accordingly, a suitably substituted compound of formula (XXVII) wherein Jis

CN, a known compound or compound prepared by known methods, is hydrolyzed
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Scheme 12 Accordingly, a suitably substituted conmpound

of formula (XXVII) wherein J2 is CN, a known conpound
wonromopossnd prepared by known net hods, is hydporgzew®s021513

32 WD 2006/ 007435 PCT/ US2005/ 021513 according to

known net hods, for exanple by reacting with a suitable

acid or base, to yield the correspondi ng conpound of

formula (XXI X). The conpound of formula (XXIX) is

reduced according to known nethods, far

., anpl e
aceersling tednamnimathods « fapexaPRla by irpRctiagavin 3t Sﬂ%r base,

' iAg c¥ di d of
to Jft éSoortetfiondifla ¥inBbfind, BToRARERIRBOC 18 &0 b el v
t hathe compounts obforrhalarXEX)[sNedused aeeariing(teknpewn methogs, for

Rl ey et e
yidIRthdcdrrdapontiing compouRE ot fdinuleR®)eh. \ 0 nay be

simlarly prepared according to the processes
outlined in Schenmes 3 through 12 above, by selecting

andoSyREHILE H iHa%rt will recognize that compounds of formula (V) and (V1)

(R3<
AN\ 0]
@ [+
wherein is selected from N o ,
(R5), (R%)e
O
o) Z4
(Rs)b—m >3- (R3)b__ij>\</j[ jb{
7 Xy o ’ NN (0] ,
R5)C (RS)C
( oo (O
~ 0] , \ 0 or

(R

NS e

processes outlined in Schemes 3 through 12 above, by selecting and substituting

may be similarly prepared according to the
the corresponding naphthyl-fused compounds for the benzo-fused starting
materials (e.g. the compounds of formula (X), (XIiI), (XV), (XVII1), (XIX), (XX),

(XXII), (XXIV), etc.).

One skilled in the art will further recognize that wherein a single enantiomer

(or a mixture of enantiomers wherein one enantiomer is enriched) of a compound of
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t he correspondi ng napht hyl -fused conpounds for the
benzo-fused starting materials (e.g. the conpounds of
woaomwoa3g X), (XI11), (XV), (XVII1), (XIX), (XKT/US2005/021513
(XXI'1), (XXIV), etc.). One skilled in the art wll
further recognize that wherein a single enantioner
(or a mxture of enantioners wherein one enantioner is
enri ched) of a conpound of 33 WD 2006/ 007435
PCT/ US2005/ 021513 formnu h or ~a conmpound
fOfreuIm(Vho'( frenppeng @%fq"@ala (N o isasired dh%@é@%%gf%@sses as
aﬁgggl by
@8%5 F] G%:Hé?n%‘ﬁ] Iﬂ-gggﬁ) naga@lleng eﬁgﬁgﬁﬁ%ﬁn& (or
correspumdangfsmgteaaharﬂnmes (oheixtiira ob apantiomais Wherein iope

o e R e e T S

under standi ng of the invention, and are not intended
and shoul d not_be construed to limt in an

[ M 1 way, th
" nvetha BHowing FxamBlesrare et ik taic R URGPTRiaRding of the

it OIGE phflame FESIRaRIeh a0 oy got e constaued to it any e
thbanvemlon(s@bfmtiumdh#:c)alms vohieiNfclomHberaaftecat echol (5.09
g, 46.2 mml) and potassi um carbonate were conbined in
acetonitrile and heated to reflux for one hour.

2- Chl or onet hyl - 3- chl or o- Exapfiglpeine (5.78 g, 46.2 mml)
was added .and the react| on conti_nyed at “

for Dihydro ro[bli].4] enin-3x- ¥ amlde
terrperature and fil tergéom;@!mf#g)trate was evapor at ed
and the residue was dil'uted w wat er and extracted
with diethyl ether (R O conbi ned organic
solution was dried nd copgcentrated.

Chr omat ogr aphy (2% I n\hexgne) vyi el ded

3- net hyl ene- 3, 4-di hy ‘ nzo[—lb]]—[—$—4Nd-|20xep| ne as
a colorless oil. M5 (ESI): 1632(!\/&0)

Catechol (5.09 g, 46.2 mmol) and potassium carbonate were combined in
acetonitrile and heated to reflux for one hour. 2-Chloromethyl-3-chloro-1-
propene (5.78 g, 46.2 mmol) was added and the reaction was continued at reflux
for 24 hours. The solution was cooled to room temperature and filtered. The
filtrate was evaporated and the residue was diluted with water and extracted with
diethyl ether (3 x). The combined organic solution was dried over MgSO, and
concentrated. Chromatography (2% ethyl ether in hexane) yielded 3-methylene-
3,4-dihydro-2H-benzo[b][1,4]dioxepine as a colorless oil.

MS (ESI): 163.2 (M+HT)

TH NMR (300 MHz, CDCl3), 8: 6.94 (m, 4H), 5.07 (s, 2H), 4.76 (s, 4H).

3-Methylene-3,4-dihydro-2H-benzo[b][1,4]dioxepine (5.00 g, 30.8 mmol)
was dissolved in dry THF (100 mL). Borane-THF (1.0 M in THF, 10.3 mL) was
added at 0°C. The reaction was stirred at RT for 5 hours. Aminosulfonic acid
(6.97 g, 61.6 mmol) was added. The reaction was heated to reflux overnight.

The reaction was cooled to room temperature and aqueous sodium hydroxide
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1H NWR (300 MHz, CDCI3), S: 6.94 (m 4H), 5.07 (s,
2H), 4.76 (s, 4H).
wa@-20stoayd3ene- 3, 4- di hydr o- 2H benzo[ b] [ 1, 4] di oxepCmAIS2005/021513
(5.00 g, 30.8 mmol) was dissolved in dry THF (100
m.). Borane-THF (1.0 Min THF, 10.3 nL) was added at
OC. The reaction was stirred at RT for 5 hours.
Am nosul fonic acid (6.97 g, 61.6 mol) was added. The

reaction was heated t fl i ght .Th t
(S5 10BITal) Wes FaA-t bip SpLNIGH v At SO Bastate (s x

10 ﬁ’ngx'TFlé cortbintd %ggﬁ{ 6‘% Wsd dked @vef %3@3 THe%dPutlon

was ad The sol ution was extracted w
Wes n«ymcentlat@d endey wacugmoanﬂ_purlﬁmbbxc@lm‘@meé@gr@pbﬁ@% to 8%

bl oo DB A s g RS 2k At dloxepin-o-

ylﬂﬁémmmﬂfeaéﬁla coRYes®oB% net hanol in di chI or onet hane)
o yield ((3,4-dihydro-2H benzo[b][1, 4] di oxepi n- 3-
yI ) rMBr(EIS))al‘rBﬂé (&&+H)col or | ess 0| |. M5 (ESI): 180.1

(m B4R (6% &Hoowsm%'vs 92 hoal) o2 (hodth 47 5. 20,
3 ?’?ggrl?aéf Ep*& bengé?%]ﬁi)}_%] g;Dépl %F%o;l/fl;nz 3 m] 1H)
ne ({3, QeDlgydm&lﬁ-bmmm][arﬂddlsmdamafﬁ dgmethytlamine (229019 16 2

i dnd S0 g o P A S el sniOBE (6 m

aid R64tet tt@ ¥éflusassermight VEKIlokyfofr wdsaéddyd an'Ehlhefpré@pazhte was
was concentrated under vacuum and r| fied

regveReYCHraliany T'I@/S"Ef@t%wcﬁﬁ&@%‘ﬁ‘@r@l‘tﬁ $PERY Yﬁ%‘ﬁ%ﬁ AR eyrified
ok @S |91 e BB SR opitnaney ¢ yopl g

c@npdur(hasad offiwlilg s@id59 (broad, 2H), 4.19 (m 2H),

4.04 3.00 (m 2H), 2.39 (m 1 H. EXAWPLE 2
I\I-(225(83-n%|( ;%‘é benzof | , 41di oxi n-2-yl met hyl ) - sul f ami de

( COmWRIR{3do Wz,%l\/’?‘sbi 8: 6.92 (m, 4H), 6.71 (broad, 1H), 6.59

(broad, 2H), 4.19 (m, 2H), 4.04 (m, 2H), 3.00 (m, 2H), 2.39 (m, 1H).

EXAMPLE 2
N-(2,3-Dihydro-benzo[1.4]dioxin-2-yimethyl)-sulfamide (Compound #1)

C[O
H
O
N 7
Oj\/ \S/

g “NH,

Racemic 2,3-dihydro-1,4-benzdioxin-2-ylmethylamine (4.4 g, 26 mmol)
and sulfamide (5.1 g, 53 mmol) were combined in 1,4 dioxane (100 mL) and
refluxed for 2 h. The reaction was cooled to room temperature and a small
amount of solid was filtered and discarded. The filtrate was evaporated in vacuo

and the residue was purified using flash column chromatography (DCM:Methanol
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6 ~NH2 Racem c

2, 3-di hydro-1, 4- benzdi oxi n-2-yl nethylam ne (4.4 g, 26
wanlejoo7aand sul fam de (5.1 g, 53 Mol ) were coRbDTASN05/M21513

1,4 dioxane (100 m.) and refluxed for 2 h. The

reacti on was cooled to roomtenperature and a snmal |

amount of solid was filtered and di scarded. The

filtrate was evaporat ed in vacuo and the residue was

urified usi ash_col upm chromat ogr a
- B ekta e 50T TBocBIb A3 15omE A Eaa i BEM 13 vield the
tltié)céf%pbﬁnd’ b8hdvidtaddiiye solid. The solid was

recrystallized fromDCMto yield the title conpound
as amphP7® s88i54C np: 97.5 - 98.5C Anal Calc: C,

44 2’3“3'333'2 ZC ‘%2%11*2‘{953“ i§4%58H1 F?l[J)rI\]/g:o dCé) S
6. 85AﬁanFcﬂJde @ &ﬁzéhd 45663Ni,1NI2)1 s41285(m 2H) 3 97

(dd i 1 H),
EDMSQ B@h&@f&ﬁ (:BrLd4F<bb<61682 |$T!§t|‘h)N|"h€rl3&3 oPé'l)
gg?%?@&%%év@ggﬁ%ﬁfkﬁ gbim nme hOXI de (25%

by wei ght in nethanol, 40.3 g, 186 mmol ), and nethyl
di chl oroacetate (13.3 gMI ) were conbined in
dry methanol (100 ni). : on was heated to
reflux {@é’rﬁz@[ﬂgﬂ!%ioxahz-)%%%#élj%ylmiﬂ&ﬁpbﬁnﬂﬂf"
tenperature, acidifred by additiron of concentrated

hydrochl ori c aci d_afr d) reduced in vol une under

vacuumto about ;
m xture was extrae yllether (3 x 100

'Qaﬁlslﬁ'g'*ari ed with
MySOH4, 0O

mL). The conbi ned o gam
Catechol (10.26 g, 93.2 mmol), sodium methoxide (25% by weight in
methanol, 40.3 g, 186 mmol), and methyl dichloroacetate (13.3 g, 93.2 mmol)

were combined in dry methanol (100 mL). The solution was heated to reflux
overnight. The reaction was cooled to room temperature, acidified by addition of
concentrated hydrochloric acid and then reduced in volume under vacuum to
about 50 mL. Water was added and the mixture was extracted with diethyl ether
(3 x 100 mL). The combined organic solution was dried with MgSQa,
concentrated to a brown solid, and chromatographed (2% ethyl acetate in
hexane) to yield benzo[1,3]dioxole-2-carboxylic acid methyl ester as a colorless
oil.

MS (ESI): 195.10 (M+H™).

TH NMR (300 MHz, CDCl3), §: 6.89 (broad, 4H), 6.29 (s, 1H), 4.34 (q, J =7
Hz, 2H), 1.33 (t, J =7 Hz, 3H).

To benzo[1,3]dioxole-2-carboxylic acid methyl ester (7.21 g, 40.0 mmol)
was added ammonium hydroxide (29% in water, 10 mL) and enough acetonitrile
to make the mixture homogeneous (~5 mL). The solution was stirred for two

hours at room temperature and then distilled water was added.
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concentrated to a brown solid, and chromatographed (2%

ethyl acetate in hexane) to yield
woemsoPp1433] di oxol e- 2- carboxylic acid nmethyl esPer/Ua82008/021513

colorless oil. M5 (ESI): 195.10 (M+H+). 1 H NWMR (300

MHz, CDCl3), 8: 6.89 (broad, 4H), 6.29 (s, 1 H), 4.34

(g, J =7 Hz, 2H), 1.33 (t, J =7 Hz, 3H). To

benzo[l 3]dioxo|e 2-carboxylic acid nethyl ester (7.21

was added anmpni um hydr oxi de (29%.i n
BT SoNlp 2 A RROR A ARBBARIAPPITEIES 24 & Wilesalifand was
cdfictleld sy ARERGLERE USed winBlo furfbepdRicatibRn was st irred
ours at roon1tenperature and then distilled

wat eysweES | pdeeoo 8@+M®) 2006/ 007435 PCT/ US2005/ 021513

Benzo[ 1, 3] di oxol e-2-carboxylic acid am de precipitated

as &l MR (860 MHzMMS8AS, 5: 789 (¢ beahdoyi H)i 71728 broadndH),

6. éﬁvﬁw%%&w&%ﬂ?#&r "RED. "5 7:06 (s broad, 1

§er7276[{ 3 dlébfdvé\-@rcalbé‘ﬁsyhc a@ro%‘m(dél (544) g BBS nﬁﬂﬁbl)Ms

Benzo %dl oxol e- 2-car box lic ac

dlamlm@cs wenahgdrowag( | JOQued)- &itkigip) elélaﬂnwn hydrlde (LAH, 1M

TR 8 Pl o g e 4Bl Bloghy JHgR b
te&(hmalt.usé omhy réactiohevasostintedoat raomtemperatgrmérraamcwrﬂhe
DiSFE] whlhy Wi 9446 ellrok D HEERA AiugRls SCaDRY ©
hﬁﬁéﬂ@é% @qvll 400 n’fl})d\Fé@@dij%d(a?mQthollﬂlanWés erisactdd edth ethyl

and the solution was extracted with eth et at
acetaled3LJ 00 Mo ThASPRIENGS GaANic SN Was Washad sriByvater

ar\é&vgg%ép’gﬁzgﬁ d'“?%% Zl*hg%%h%‘éﬁ(Z/voa%./%'%%&or&é@t&%}@mbée%n 3]dioxol-

di o -
-?I-meﬂ;nmammeaaﬁ acolmsleas oihl or | ess o: I XOI\/IS (ESI): 152.1
Mt H+ 300 CDCl 3 6. 6.87 4H), 6. 09
(t SLES o) (eHE s (g, oy =4 b oy

TH NMR (300 MHz, CDCls), &: 6.87 (m, 4H), 6.09 (t, J = 4 Hz, 1H), 3.13
(d, J=4 Hz, 2H)

C-Benzo[1,3]dioxol-2-yl-methylamine (2.94 g, 19.4 mmol) and sulfamide
(3.74 g, 38.9 mmol) were combined in dry dioxane (50 mL) and the solution was
heated to reflux overnight. The reaction was concentrated and the residue was
chromatographed (2% to 10% acetone in dichloromethane) to yield the title

compound as a white solid.

MS (ESI): 230.0 (M+HT)

TH NMR (300 MHz, CDCls), 8: 6.87 (m, 4H), 6.25 (t, J = 4 Hz, 1H), 4.79
(broad, 1H), 4.62 (broad, 1H), 3.64 (d, J = 4 Hz, 2H).

EXAMPLE 4
(2S)-(-)-N-(2,3-Dihydro-benzo[1,4]ldioxin-2-ylmethyl)-sulfamide
(Compound #4)
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C-Benzo[ 1, 3] di oxol -2-yl -nmethyl amine (2.94 g, 19.4

mol ) and sulfamde (3.74 g, 38.9 mmpl) were conbi ned
wonowrog74ds oxane (50 m -) and the sol ution was POealSe®s/021513

to reflux overnight. The reaction was concentrated and

the residue was chromat ographed (2% to 10% acetone in

di chl oronethane) to yield the title conpound as a

white solid. M5 (ESI): 230.0 (MtH+) 1 H NWMR (300 MHz,

CcbCl 3), 6: 6.87 (m 4H), 6.25 (t J =4 Hz, 1H, 4.79

(broad, | H), 4. 62-(hoaP~1 H, 3.64 (d, J = 4 H,

2H). EXAMPLE 4 (2 ) - m() 3 D4 h%g ro- benzof |

, 41di oxi n-2-yl nme - S .,;arri yConpound #4) 37 WO

2006/ 007435 PCT/ US2605/ 0D151%/ O ( H NH 1-1 Q NH2
Catechol (13.2 g, 0.12 nol) and pdt as¥Ham carbonat e
(16.6 g, 0.12 nol) were stirred rn DVF (250 nL) and
(2R) €alegholdy1B.2 gsY.N Atneol} aﬂd potassitimi Canrohptend 6.6 addidd mol)

whtseTeHnia Faap and Chra T bl rd arl Gimp wes

%\ﬂéd“ar‘l&ﬁsé’\@a@ﬁor‘ qvals)stlﬁ’@@i #60reFbezy M TheFbgétitn was B@éled to

he conbi ned organi ¢ sol ution was washed
roomrtesnperature @ dilotedswith inecsiates (bt and axlsacipd Wlihadléﬂwl ether

AREe" sl iRl BB ARE sl oMl fod

p@tbrsgrmt mba@dityé o(nEfMtNMd‘lem ohce \Aiﬁﬂ Hinetand/éwdpbrated in vacuo
toyigga whiter eI ghic V(?&T%S%”f B ﬁ?ﬁ'?ﬂé@%ﬁ@?@é i
mﬁmlmfﬁ%nb% 501—1)) t6 gml&qzs?z SGnyaro-9d ﬁa idamplyl)-

[ ori de was added an e reactlon
methan@iesgtsqhded at room tenperature for 20h. The

r eacﬂ)@ QoIY@(SI 3d$ buég %ﬁ%lt) 'Wa@i Hddied in pyridine (85 mL) cooled to

0°C, p-toluenesulfonyl chloride (13.0 g, 68 mmol) was added and the reaction

mixture stirred at room temperature for 20h. The reaction was diluted with diethyl
ether (1 L) and 1N HCI (1.2 L). The organic layer was separated and washed 2
times with 1N HCI (500 mL.), 4 times with water (150 mL), once with brine, dried
(MgS04) and evaporated in vacuo to yield a white solid which was purified by
flash column chromatography (Hept:EA — 2:1) to yield toluene-4-sulfonic acid
(28)-2,3-dihydro-benzol[1,4]dioxin-2-ylmethyl ester as a white solid.

The white solid was combined with potassium phthalimide (14.4 g, 78
mmol) in DMF (250 mL) and heated to reflux for 1 h, cooled to room temperature
and poured into vigorously stirring water (1.5 L) and stirred 30 min. White solid
was filtered and the solid was washed several times with water, 2% NaOH, and
water again and let air dry to yield a (2S)-2-(2,3-Dihydro-benzo[1,4]dioxin-2-
ylmethyl)-isoindole-1,3-dione as white powdery solid.

The powdery white solid was combined with hydrazine (2.75 g, 86 mmol)
in EtOH (225 mL) and heated at reflux for 2 h, cooled to room temperature and
1N HCI added to pH 1.0 and stirred for 15 min. White solid was filtered and

washed with fresh EtOH (solid discarded) and the filtrate was evaporated in
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ether (1 L) and 1 NHO (1.2 Q The organic |ayer was

separated and washed 2 tines with 1 N HClI (500 nm.), 4
woizow®Hom3sh water (150 nlL), once with brine, dpPCeas2005/021513

(MgS™) and evaporated in vacuo to yield a white solid

whi ch was purified by flash colum chromatography

(Hept:EA - 2:1) to yield toluene-4-sulfonic acid

(2S) -2, 3-di hydro-benzo[ 1, 4] di oxi n-2-yl net hyl ester as

a white solid. The white solid was c nbined i th
vagyp 48 8isehe prbish Was Rritifianed,bgiweps d"ﬁ‘ﬁtﬂ'l §ther, ar\ﬁ/ﬁ"t(tg@sueous
N%@p-l o J]@fﬂ&/?éith PsélﬁfleWafserleH (NaZSQSq 854 EPagdatéd in vacuo

erature poure into VI gorously stlrrlng wat er
to(alyléldLa) IIQEh‘ideMw oiled hgihvas pwifiedby fashicolway ghromataggaphy

(oReend ™1 iy UGS A RSt T il £ Finoliftz-

pr6F§)ol225@ mb>) Qd%ytﬁ&a’tebﬁa\ntm“[l\l HGIdBOXL)- aZhd heated on steambath

dol di
i Bomeuabeg S A Bebde ePalds remLeTIBEr A Bh ARt b the Mixture
w&g%cé%o%%ed&ﬁr P! A wHife J@l&?ﬂoﬁ&%ﬁe"ﬂeﬁe@ﬁgn@ﬁgﬂ-ﬁﬂ salt of (28) -C-

or 2 h coo oomte erature and
(2:84DdYdtebprza1 @]diodns2-yhneethylemine vmsh‘r" ltargdl oF awll fh@n

was, filtered solid
reafygj:aalllllz&gcﬁgaghﬁo%h%m?c?%ﬁ%émeyl\%d‘sé g@ﬁ%%&a et(j in 38 WO
ZOOQ&EOJA@GE’@IML[%CE}@-@MMS vacuo to a solid, which
artitioned between diethyl ether and, djl ut
aque Wh'l‘@@lld wae Partitioned between QQ'\&PPSH"HESI\UI%QSHeEnd the
DENPES, dheff Mo RUAPRA LR BHatih 1Royb % Pick] B G2, S Bhvdro
bertopivéldyiraphy)-metbolarveetas-a0od) to yield an oil. A

t I ) , 29 I i 2- I
S bdafn = ST AL Ean SGHER Y 17N TG 130" o) P hoat ed
on %hﬁ@&b@éh m@twrhniwwmwﬁldamﬁmrge%lfmmpwe@

room tenperature. After h, the mxture iC

refluxeckin dioxare (75 mlLiwfer2eh ﬁn@lrtfye sIdeProduye %aﬁrﬁléﬁ"'ﬁérwﬂ?éh

oy 2By BB Brepe0H 10019 2l sl s ves
rebhystatiizd fedrh DG tolyield thietitly sompburdds agetite ¢nystalline solid.

2-propanal to yield a white solid. [a]D =-69.6 (c =
1. OG’“DE@@)‘—T) 3te white solid was partitioned between

d s d the DCMwas dried (NaSO4)
and @:}aporé‘at eg: [ ng\;éécl:\% to yield (2S)-C- (2, 3-D hydro-
'"H NMR (DMSOd8) & 6.86 (m, 4H), 6.81 (bd s, 3H, NH), 4.3 (m, 2H), 3.97
(dd, J = 6.9, 11.4 Hz, 1H), 3.20 (dd, J = 5.5, 13.7 Hz, 1H), 3.10 (dd, J = 6.9, 13.7

Hz, 1H)
Anal Calc: C, 44.25; H, 4.95; N, 11.47; S, 13.13
Anal Found: C, 44.20; H, 4.69; N, 11.40; S, 13.22.
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benzo[ 1, 4] di oxi n-2-yi)-nethylam ne as an oil. [a]D =

-57.8 (¢ =1.40, CHC13) The oil (2.1 g, 12.7 mvol) and
weoeubdeantde (2.44 g, 25.4 nmmol) were refluxed PAT/US2005/021513

di oxane (75 m-) for 2 h and the crude product was

purified by flash colum chromat ography (DCM MeCOH

10:1) to yield a white solid, which was

recrystallized fromDCMto yield the title conpound as

a white crystalline solid. 102-103C [a]D = -45.1
EE}QZLOS’ M: 1H NWVR ( ED6.86 (m 4H), 6.81

3569 137 M, 1 HComebuGdi#B) C 44.25: H 4. 95.

N, 11.47; S, 1313 Anal ~Found: C, 44.20; H 4.69; N,

11. 40; S 13. 22. 6/ 007435 PCT/ US2005/ 021513
EXAMPLE 5

N- (2, 3-Di hvdro-b 41 Xi Wmathvl) N, N

di met hyl sul f am de ndund 6 N Racenic

2, 3-di hydro-1, 4- benzdloxm 2-yl hyI mne (8.25 g,
50mm|) and triethylam ne (1. 529 15 mmol) were

ARG R By e hach ok A At (2. € B riton

arﬂﬂfﬂi%qqy@hme (1 B2G, 1B mifioR wér dmbmb@m BMF (mlmf_gaana cboled
cont i nued cool | ng. The reactjon

in @@rlce briiresidipatodssiiasnoy chipreedd d4ad Q/@ﬂéf) Wasaddeg The
re?%%%&ﬁ?e%gs i dfirde grfo)"@%r‘()ﬁﬁl%tl\"{hé@ cBBlRE: Tl‘i’é l'e%ii:tlon

d evaporated 1 n vacuo to yield an oil
midtlirewees pamt|<bmeaﬂbemeeg ethyl sicetade and wateo eaddbe sﬁml/ acetate
so(lutlor¥ was washed with brine, dried (MgSQO4) and evaporated in vacuo to yield

an oil. The oil was purified using flash column chromatography (ethyl

acetate:Heptane - 1:1) to yield a white solid, which was recrystallized (ethyl
acetate/Hexane) to yield the title compound as a white floccular solid.

mp 76 — 78°C

MS 273 (MH")

Anal Calc: C, 48.52; H, 5.92; N, 10.29; S, 11.78

Anal Found: C, 48.63; H, 5.62; N, 10.20; S, 11.90

'"H NMR (CDCls) & 6.87 (m, 4H), 4.59 (bd m, 1H, NH), 4.35 (m, 1H), 4.27
(dd, J = 2.3, 11.4 Hz, 1H), 4.04 (dd, J = 7.0, 11.4, 1H), 3.36 (m, 2H), 2.82 (s, 6H).

EXAMPLE 6
N-(2,3-Dihydro-benzo[1.4]dioxin-2-ylmethyl)-N-methylsulfamide
(Compound #7)

40



acetate:Heptane - 1:1) to yield a white solid, which

was recrystallized (ethyl acetate/Hexane) to yield
woOheostootd3e conmpound as a white floccul ar sol i dPCIUSZB®5/421513

78C M5 273 (MH) Anal Calc: C 48.52; H £ 5.92; N,

10.29; S, 11.78 Anal Found: C, 48.63; H 5.62; N,

10.20; S, 11.90 1 H NWR (CDCI3) 8 6.87 (m 4H), 4.59

(bdmlH NH, 4.35(m 1 H, 4.27 (dd, J = 2.3,

2H) Razzeemc ?g) diefo-1 %MM@%ZMTQWWH%% B@ngé“'&% was
dlsé$ﬁfe53)f%@fr%/l Pgr@%ﬁém é&nl'ﬁ" PERILRYA Rt 1308 HINGShd évepBRatEd th ¥uo to

40 WO 2006/ 007435
yumaz&amsdr@zuMH Adioxin-2-yimethyl)-formamide as an oil.

evpidh Sield 1R ¢4 M) Wk wbali b L8 P TREMB 0 ML, 0.0

mrﬁme? a§@°@1aﬁd @ﬂﬁe&ﬁﬁw at e t@mp@f:amret OThe/kelctlon was cooled in
hydr o- benzo[ 1, 4] di oxi n- | met hyl ) -formam
andee aathoand qum@h@d with maiere(prﬁﬂ mk), rﬁ@l?gw(ezisbw N) Nags! (0 50 mL)

B Y44y o The bkl dtiheh Seitelet robr tefBBlakurg for
Sd%&\éaglﬂniee@tl ?n(i)t:li ’fhberﬂn'ate wastdvapochtepienecad todyield agesidue which
ApaBtong boteem N tanjideRner: T fugous st e’

bafsﬁ%%ﬂi W RialoM ahd Bxtractéd ith Wsihyl ieklied! Gtheasidariib phase was
Iltrate was evaporated in vacuo to yield a res Efﬁél
oxin-2-

drwﬁ.(mS%gn@squrat@ﬁéa vaedasefielf (. Alihydig-hengel
wﬁ%{g@,@){?giﬂgtgﬂm %tlésangg“ase was basified with I N NaOH

ethyl ether. The organic phase
was MErisaqMHWSO4) and evaporated in vacuo to yield

Vi bR AT S b 45437, 2,402 (0,9 = 7.0, 116 1z
1H), 2.85 (m, 2H), 2.50 (s, 3H)

The oil (380 mg, 2.1 mmol) and sulfamide (820 mg, 8.5 mmol) were
combined in dioxane (15 mL), refluxed for 1.5 h and evaporated in vacuo to yield a
crude residue. The residue was purified via column chromatography (ethyl
acetate/Heptane 1:1) and the resultant solid was recrystallized from ethyl

acetate/Hexane to yield the titlte compound as a white solid.

mp 97-98°C

MS 257 (M)

Anal Calc: C, 46.50; H, 5.46; N, 10.85; S, 12.41
Anal Found: C, 46.48; H, 5.65; N, 10.90; S, 12.07

TH NMR (CDCl3) & 6.86 (m, 4H), 4.52 (bs, 2H), 4.46 (m, 1H), 4.29 (dd, J =
2.3, 11.5 Hz, 1H), 4.05 (dd, J = 6.5, 11.5 Hz, 1H), 3.51 (dd, J = 6.7, 14.9 Hz, 1H),
3.40 (dd, J = 5.9, 14.9 Hz, 1H), 2.99 (s, 3H).

Example 7
(28)-(-)-N-(6-Chloro-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-sulfamide

(Compound #8)
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2H), 4.02 (dd, J =7.9, 11.6 Hz, 1 H), 2.85 (m 2H)),
wa.260/00%4353H) The oil (380 ng, 2.1 mmol) and seCTas2@e/021513

refluxed for 1.5 h and evaporated in vacuo to yield a

crude residue. The residue was purified via colum

resul tant solid was recryst allized from et hyl

acet at e/ Hexane &lo ‘ title conpound as a white

5.46; N, 10.85; S, J, Fompnd:,C, 46.48; H,

5.65; N, 10.90; S, 13207 Wc@@sasa(m

11.5 Hz, 1 H), 4.05 (dd, J = 6.5, T1.5 Hz, 1 H), 3.51

( dd Followirfy the ptdcéturie oullingll in EXardle ddibove #-Bhlerocatehol
2- ylaideahde2s ma.% #@)d YD R0 MRikiB2-yl)-

QWALM%@JOZB )(-@Q IIii&ljzr Fo Ilglvmqn ct:hey)

4-c t .

(2SRRI BN A el L B AP ity
etﬁery\lvés ﬁﬂﬂét}’ uatii pH¢ =and was attained. The hydrochloride salt that
wi'gﬁao %%}]%Wiﬁépmﬂﬁﬁb@ysta— 8 Qvet phartioned HetiearpDOM ahd dilute
CI’?18J’0-2}3%[’1ydro-benzo[1,4]d|oxm-2 -yl)-methylamine as an oil.

[o]o = -67.8 (c = 1.51, CHCl3)

M5 180 (M+H) 1H NWVR (CDCI3) 6 6.85 (m 4H), 4.30 (m
(820 ng, 8.5 nmmmol) were. conbined in dioxane (15 ni),
chromat ography (ethyl acetate/Heptane 1:1) and the
solid. nmp 97-98C ) Ang c: C 46.50; H,
4H), 4.52 (bs, 2H), 4 46 (m 1 H, 4 208Hxdd, J = 2.3,
wq%ﬁaete;?nw@d@maﬂwe?fézgf-ﬁ% ‘3“‘86%%&rfi'hx%*%?&%?l&"'lﬂ'%'“'
- methyleedoe éca ;1 rantm:lof GrcEIQMC@OAO igswners by RP H
S) - C I - - di hyd
rhPrGEaRISEas (553 o) griearantr g hEialplPA & vieu
pr N HCI d hyl
Na@ted hmE)ClVf pas ﬂlrlfd@nﬁa%w&pfaée% ﬁﬁcacﬁ?ggﬁ%b/%lﬁ é’i’tﬁ'F%ﬁ’ (@B-c-6-
The oil (7.75 mmol) and sulfamide (1.50 g, 15.5 mmol) were combined in

dioxane (50 mL) and refluxed for 2.0 h cooled to room temperature and
evaporated in vacuo to yield a solid. The product was purified via flash column
using DCM/methanol 20:1 to yield the title compound as a white solid.

MS 277 (M)

[a]p = -59.9° (c = 1.11, M)

'H NMR (CDCl3) § 6.90 (d, J = 2.2 Hz, 1H), 6.81 (m, 2H), 4.76 (m, 1H),
4.55 (s, 2H), 4.40 (m, 1H), 4.29 (dd, J = 2.4, 11.5 Hz, 1H), 4.05 (dd, J = 7.1, 11.5
Hz, 1H), 3.45 (m, 2H)

Anal Calc: C, 38.78; H, 3.98; N, 10.05

Anal Found: C, 38.80; H, 3.67; N, 9.99.

The filtrates of the crystallized hydrochloride salt of (28)-C-(6-Chloro-2,3-
dihydro-benzo[1,4]dioxin-2-yl)-methylamine prepared above were recovered (ca.
1:1 of 6-chloro:7-chloro isomers) and evaporated in vacuo to yield a solid, which
was partitioned between DCM (200 mL) and dilute NaOH (0.5 M, 50 mL). The

DCM solution was washed once with brine, dried (Na2SO4) and evaporated in
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precipitated was filtered (2.65 g) and re-crystallized

fromnethanol /IPAto yield white crystals. The white
wonystiarsswere partiti oned between DCM and di | BC®US2005/021513

NaOH. The DCM was dried and evaporated in vacuo to

yield purified (2S)-C (6-

Chl or o- 2, 3-di hydr o- benzo[ 1, 4] di oxi n-2-yl ) - met hyl am ne

as an oil. [a]D = -67.8 (¢ = 1.51, CHCIs) The oi l

7.75 I d | f de (1. 50
VAot M P oﬁgwaﬁh\@g&? eeﬁfmq i Rashref PUFSATTOC B RO% ACN
wﬁﬁ)@|1 % t]'ﬁ;\ .Hg&@@ﬁm}ﬁ herF)do yRY@ DS )@Q?‘-Gmox‘é@ 8ikhyiro-

a so UCt was puritied via
bMoM]dlmm-ﬁgllmmmms aoesidue yiel d the t| tI e

CO nd ads aw%b&ﬁﬁsq%t%f'ﬁgﬂlésgwﬁyg, f‘i F?En%l) Efgdlg{ane
(ZH)mLﬁarﬁilre(fgkgg fdr. 2.8. h7@06md td rtbbm tedhipBfat(ie, arti-Bvapbrdted in

ve§pu9 to ygpld @ of. 'I(|.t'|he oﬂlwpﬁs pugf ggb( Hﬁs@p&lum{gghr@g]agogréphy using
Ryl 0 D120 a5 S St B o

Zgyﬂetbylbﬂsuﬁamweswavﬁite(alﬂﬁ G- (6-Chl oro-2, 3-

i hy, %]b,e 1,4]dioxin-2-y|)-rrethy|arrine repar ed
abO\}gé (M' covered (ca. 1:1 of 6-chloro: g cﬁl oro

| SOy RMR (D EVAOD5EDEE 6.88 (/cﬁqwotrmz,u H J 68 1S(On, |2H) 4.37 (m,
which was partitioned between DCM_? 00 ni) ari_ﬂg ut e
11Nk &-BQ Gids A 2@@1ﬂrLQHZTHé) 4 AsloV 7t 70148 12wel 3§rer 2H).
wWth brine, dried (Na2SQ4) and evaporated in 42 WD

2006/ 007435 PCT/ US2005/ 021513 vacuo to yield an oil,

whi ch was purified via rm_@ase HPLC (10 - 50%

ACN with Q 16A)TF | 9 yield

(29)- G (7-8A+8 , y
1, 4] di oxi n- 2- yI) = an

resi due was conbi

i n dioxane (25 uxedeor 2.5 h, cooled to
roomtenperature ans ev.gs Yo |h$;vacuo to yield an
oil. The oil was purified by fIasB7c Nt

chr omat ogr aphy usi ng

Chroman-2-carboxylic acid (4.5 g, 25 mmol) and HOBT (3.86 g, 256 mmol)
were combined in DCM (40 mL) and DMF (10 mL). Dimethylaminopropyl
ethylcarbodiimide (EDC, 4.84 g, 25 mmol) was added at room temperature and

i ne as a residue. The
| fan, de(SO 90 g, 9.4 mmuol)

the reaction mixture was stirred for 30 min. Ammonium hydroxide (2.26 mL, 33.4
mmol) was added and the reaction mixture was stirred for 16h. The reaction
mixture was diluted with DCM (50 mL) and water (50 mL) and the pH of the
mixture was adjusted to about pH = 3.0 with 1N HCIl. The DCM was separated
and the aqueous phase extracted twice with DCM. The combined DCM phase
was dried (NazS0,) and evaporated in vacuo to yield an oil, which was purified
with flash column chromatography (ethyl acetate) to yield an oil.

The oil (5.35 g, 30 mmol) in THF (90 mL) was stirred as 1M LAH in THF
(36 mL, 36 mmol) was added and the reaction mixture was then stirred at room

temperature for 20 h. The reaction was quenched with water, stirred for 2 hours,
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DCM net hanol -10:1 to yield

(2S)-(-)-N(7-Chl oro-2, 3-di hydr o- benzol[ 1, 4] di oxi n-
wa-2¢dermet43yl ) - sul fam de as a white solid. M5 27PCtNS20036R1513

NVR (CDCl 3/CD30D) 6 6.88 (d, J = 0.7 Hz, 1H), 6.81 (m

2H), 4.37 (m 1 H, 4.30 (dd, J = 2.3, 11.6 Hz, 1 H),

4.04 (dd, J =7.0, 11.6 Hz, 1 H), 3.38 (m 2H).

Exanpl e 8 Chroman-2-yl net hyl sul f am de (Corrpound #10)

OEII"L&I,0 O NH2 Chroman 2-carboxylic acid (4 8
thesolntmm ;ie@mte@med(@%% and exappted) r‘@ceeﬁ%uyﬁ?écb rn

nmet hyl am nopr opyl
Che? cfh?ig%d%/%&%é%"mng 25 nmol) vvgs %ded at
r oomhbempananer(wargj 10trhmot)ezret $wfammitls ( 4,028 gNaQ rgmiohvegre

CC\@”%F@@QPW% Egﬂ'ﬁgfﬂ%ﬁl? E{ {fﬁlé')z(&%&gt irr eé) or as

cobfl anthevdpdrateti g va&hdtdlf'léld\/@:ﬁmd IWhitle drasi dunifiBEMe Edumn
and wat e 50 nL) and the pH of ture,
chaeaBasp DB Methanel BrD Gblc s ykepoidrE Rl Hes

£h-20) 1 hiid
roRSREARRE fron TR JEe AR ORI THIGEN RU R Uaide as
a ehdgeolid.ed in vacuo to yield an oil, which was
purifi 8 i.th flash col um chromat ography (et hyl
acet"éﬁz 011:6'1 veld an oil. The oil (5.35 g, 30 mmol) in
THE|\§4§ s stirred as 1 MLAHin THE (36 nL, 36
was ad ed and the reaction m xture was then

st i rAnat Calc:r oom  t B8t ik 8-8% N, 29 -6 SHS-4@act i on

2006‘%3%9@815&5 BS%%g;ﬁ(ﬁﬁf cN1Ie1o|;§l?rut i on decgﬁt \é\g

dl‘hl ed (Na2SO4) and evaporated in vacuo to yield G
chroman- 2-yl - net hyl am ne_as an ily amne. The oily
amine (1.63 g, 10 nmol) Example 8, 7 o (1.92 g, 20

Mol ) Wer eghidiivhh-2e@indthdistirnsate ¢ ompoand #1pught to
reflux for- Z h. The sol ut| on was cool ed and

evaporated in vac d an oil, which was
purified via col 0
O N/,
o) ~d

O// “NH,

Chroman-2-carboxylic acid (4.3 g, 24 mmol) in THF (70 mL) was
combined with 1M LAH in THF (30 mL, 30 mmol) and stirred at room
temperature for 2h. The reaction mixture was quenched with water and then
stirred for 2 hours. The THF solution was decanted from the solid, which was
washed with fresh THF. The combined THF solution was dried (Na;SO,) and
evaporated in vacuo to yield chroman-2-yl-methanol as an oil.

The chroman-2-yl-methanol (1.97 g, 12 mmol) in DMF (30 mL) was cooled
with an ice bath to about 0°C under argon and combined with 95% NaH (0.39 g,
15.6 mmol), then stirred for 30 min. Sulfamoy! chloride (2.78 g, 24 mmol) was
then added and the reaction mixture was stirred for 1 h. The reaction mixture
was diluted with ethyl acetate (100 mL) and water (100 mL). The ethyl acetate

solution was separated and the aqueous phase was extracted twice with ethyl
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chromat ogr aphy (DCM Met hanol 10:1) to yield a white

solid. The solid was recrystallized from et hyl
waceatcanei3hexane to yield chroman-2-yl nmet hyl sul Pamiude0as21513

a white solid. np 100-1010C MsS 241 (M 1) Anal Calc:

C, 49.57; H 5.82; N, 11.56; S, 13.23 Anal Found: C,

49.57; H, 5.80; N, 11.75; S, 13.33. Exanple 9

Chr oman- 2-yl net hyl sul f amat e (Corrpound #11) 0 O OAS

aceipte; 7oA ool AEr AP Ogsa e o EAIMES ey 2y pprited
in3AclB®d kleﬂfgn ol WhigH wiis SUisY bySTHAR! IR &%mgﬁgréﬁr@

reacti oh m xture was quenched with water and then
(edhyil acetatd/bexanentid) & yigldea White seliditwidiah wees reetyghallized from

oSBT YBEReIEE AR LAY e

evamr,eg?egbom vacuo to yield chroman-2-yl - met hanol as

an oi The chroman-2-yl -nethanol (1.97 g, 12 mmol) in

Dl\/g MSAMHI P44els cooled with an ice bath to about 0C

unde and co t 0 15.6
AnQ eﬁ sti rre?]for 334 d?%é%ﬁguér\?glnéoy?:?gﬁ?orl de

(2 7Bn@ Fo?nhdmml) W 919.461dh Satitiad, &ifd; She3.08act i on

m xture was stirred for I h. The reaction m xture was

diluted with ethyl acetate (100 m -) and water (100

m). The ethyl acetate BExardpieofQwas separated and the

aueous_hase vvas extracte

et hyI acet atephase vvasdrl ed (I\/gﬁo4) and evaporat ed
in vacuo to y|eIdn oid ch sprlfled by flash
t

col um chromato (e tat lexane 1:2) to
whi ¢ vvas rec stthz zed from

Potassium cyanide (2.05 g, 31.5 mmol) was added to 2-bromomethyl-(2,3
dihydrobenzo[1,4]dioxine) (6.87 g, 30 mmol) in DMSO (90 mL) and stirred at
ambient temperature for 20 h. The reaction mixture was then diluted with water
(250 mL) and extracted twice with diethyl ether. The diethyl ether was washed

with water, then washed twice with brine, dried (Na2SO4) and evaporated in

vacuo o yield 2-cyanomethyl~(2,3 dihydrobenzo[1,4]dioxine) as a white solid.

'"H NMR (CDCls) & 6.89 (m, 4H), 4.50 (m, 1H), 4.31 (dd, J = 2.3, 11.5 Hz,
1H), 4.08 (dd, J = 6.2, 11.6 Hz, 1H), 2.78 (d, J = 6.1, Hz, 2H)

The 2-cyanomethyl-(2,3 dihydrobenzo[1,4]dioxine) was dissolved in THF
(50 mL) and 1M BHj3 in THF (80 mL, 80 mmol) was added and the reaction
mixture refluxed for 5 h, then stirred at ambient temperature for 16h. With ice
bath cooling, 2N HCI was added until pH = 1.0 was achieved. The reaction
mixture was then stirred for 1h at room temperature and evaporated in vacuo to
yield an oil. The oil was partitioned between 3N NaOH and diethyl ether, and the
diethyl ether solution was washed with brine, dried (NaxS0O4) and evaporated in

vacuo to yield crude 2-(2,3 dihydrobenzo[1,4]dioxin-2-yl)ethylamine.
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et hyl acetate/ hexane to yield the title conmpound as a

white solid. np 87-90C Ms [MH -242.1 Anal Calc: C
wo20®s0p7435 5.39; N, 5.76; S, 13.18 Anal FoundPC©US2005/021513

49.46; H, 5.17; N, 5.72; S, 13.09. Exanple 10

2- (2, 3-D hydro-benzof |, 41di oxi n-2-v) - et hyl sul fam de

(Conmpound #16) H ~ /[/~NH2 )"~~ 0 ao N Potassium

cyanide (2.05 g, 31.5 mmol) was added to

2-bronmonet hyl - (2, 3 di hydrobenzo[ 1, 4] di oxi ne) (6.87 g,

30 MBI+ O (90 nl) and stirred at anbient

t Mgl 3&8&% @3 d 8ﬂy8r ghforhﬁeﬁa Dzm)éﬁwyraﬁnﬁ@ﬁn HBﬁBne (100

dilute extracted twice wt
mid) wahybmetrfwwnﬁhelfamelem@lo gsta‘lemrrwi)samdabﬁ@téd toirgfhix for 2 h.

en ed tw
ThEReaerhracBaeAAnd Sansrted i BhdRSo 4k Shuoralipe S, which
waH C%M&hgw%&ggbwmb@étdwpm(mm@emo -dl) tolyieMRwhite
sofida Thelsofmias reicrypializee FontRCNY oy glone e soppdundige a
soﬁd78 (d, J =6.1, Hz, 2H The 2-cyanonethyl-(2, 3
I'hydr obenzo[ 1, 4] di OXi ne) was dissolved in THE (50
n - )Mar-1) 258H3 in THE (80 nL, 80 nmol) was added and

the tion ture refluxed for 5 h, th ti d
:M%alz)ﬂlt ?Q%%lei(‘%ﬁ{rjare forU)l(Gh Wth ice ggtﬁ e
COO“'I—HQ R’-Qé:['f@l ) Wsé%edH?lm ) (ﬂaHm) 14 Qz\(@szma)cmw/(ﬁd 2H),

The react| xt ure was tirred for at room
3. 9¢mrm e 1did Hey A @ (Hd, o wﬁ&udZtQOHz,_yzlé) d Qh(dsh, ) = 6.5,
1 Jf?’r?ej? was partitioned between 3N NaOH and di et hyl

% " and the diethyl ether solution was washed with
Elefriengal AHl (Na2804) and evaporated in vacuo to

yield cru é 3 . _ _

di hyM e@%ﬁéo[ AeASH -0 1811 S 74! 45 wo

20062 Qa4 P&/ 46800%/944:30 310.85; S, 12.41

Example 11
(28)~(-)-N-(6,7 Dichloro-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-sulfamide
(Compound #29)

\\ _NH,

OO

4,5 Dichloroatechol (8.6 g, 48 mmol) and potassium carbonate (6.64 g, 48
mmol) were stirred in DMF (200 mL). (2R)-Glycidyl tosylate (9.12 g, 40 mmol)
was added and the reaction mixture was stirred at 60°C for 24 h. The reaction
mixture was cooled to room temperature and then diluted with ice water (600 mL)
and extracted with diethyl ether (4 times). The combined organic solution was
washed 3 times with 10% potassium carbonate, twice with brine, dried (MgSO.)
and evaporated in vacuo to yield a viscous oil of (2S8)-2-(6,7-dichloro-2,3-dihydro-

benzo[1,4]dioxine) methanol.

46



M5 (M+H) + 180. The crude 2-(2,3
di hydrobenzo[ 1, 4] di oxi n-2-yl )et hyl am ne i n di oxane

w0 20/00m35 was conbi ned with sul fam de (3.0 g, PBL/USR®EN21513
and heated to reflux for 2 h. The solution was cool ed
and evaporated in vacuo to yield an orange solid,
which was purified by colum chromatography (DCM MeOH
- 10:1) to yield a white solid. The solid was

L S B g e b b TR o 4

g&ﬁ’?@nﬁ% w%_@rséglgég‘hn ?gﬁ lnﬁ(g@gﬁ_jboél@h o ‘@p,éz Then, 31;) 43

tolu@desulfonybcklorid@ (R2idz 27 2hinol) Wwasladdit ard ﬂneﬁeaptlommlﬂure

wq\q;l_gtﬂp%gtnreogtma AE&'a L@?@% reerd@acﬁ n éﬁxtﬁgﬁ wg\'s &iguﬁ’a% with
dlétﬂyﬁéthelsanéaN“ﬂCl @%rml_?aﬂcltr(e?& aﬁrc)la%r(\@agseparated and

| oro- 2, 3-di hydr o- benzofl, I oXi n- )élmsth ) sulf
washemtez tinesmiBuiN HRdR5@mIgy orm wrtmvate;r SR red-),
il m
brile, frid AR 4G S7G80ratey 1 Broud o TS gt 3’%"%@?383
toluehe-4-2iffor @ wcidd2 8 )-Bisgichloeo-2B-dibydro-denzefbi)dioxia-yimethyl
added and the reaction m xture was stirred at 60C for
@S- h. The reaction mixture was cooled to room

t enPey K @Oﬂk)t@?r’r il uf=e@|3w|z QHzcvssmae\u (eﬁ@@urrtzH) 6.94
and extrac ed wth diethyl ether times)

(sc birthi6a@3 (83r1¢'9n4(37dm,u1ﬂ'l)0ﬁ2véﬁs 3H)ad198ddd, @rrﬁa% 1/\] 7 iz 34),
zgz&astﬁ_&um carbonate, twce wth brine, dried (MSQH)
porated in vacuo to yield a viscous oil of
( 29)FRuérfe-4-ddilfohicaioid 23-@]7ljahiaro-2,3-dihydro-benzo[1,4]dioxin-2-

ylmethyl ester (8.0 g, 20.5 mmol) was combined with potassium phthalimide (6.1

g, 33 mmol) in DMF (75 mL) and heated to reflux for 1 h, cooled to room
temperature and poured into vigorously stirring water (0.5 L) and then stirred 30
min. White solid was filtered and the solid was washed several times with water,
2% NaOH, and water again and then let air dry to yield (2S)-2-(6,7-dichloro-2,3-
dihydro-benzo[1,4]dioxin-2-ylmethyl)-isoindole-1,3-dione (6.0 g, 80%) as a white
powdery solid.

The white powdery solid was combined with hydrazine (1.06 g, 33 mmol)
in EtOH (80 mL) and heated at reflux for 2 h, then cooled to room temperature.
1N HC! was added to adjust the reaction mixture’s pH to pH 1.0 and the reaction
mixture was then stirred for 15 min. White solid was filtered and washed with
fresh EtOH (solid discarded) and the filtrate was evaporated in vacuo to a solid,
which was partitioned between diethyl ether and dilute aqueous NaOH. The
diethyl ether solution was dried (Na»,SO4) and evaporated in vacuo to a yield a
viscous oil of (2S)-2-aminomethyl-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxine).

'H NMR (CDCI3): 8 6.98 (s, 1H), 6.96 (s, 1H), 4.25 (dd, J = 2.0, 11.2 Hz,
1H), 4.15 (m, 1H), 4.0 (m, 1H), 2.97 (d, J = 5.5 Hz, 2H)
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benzo[ 1, 4] di oxi ne) net hanol. 46 WO 2006/ 007435

PCT/ US2005/ 021513 The (2S)-2-(6,7
wdiz2elsloo7435 2, 3- di hydr o- benzo[ 1, 4] di oxi ne) net haroi/us2d05/021513

(6.4 g, 27 mmol) was dissolved in pyridine (50 n)

cooled to OC. Then, p- toluenesulfonyl chloride (5.2

g, 27 mmol) was added and the reaction m xture was

stirred at roomtenperature for 20h. The reaction

mxture was diluted with diethyl ether and 1 e
( 756\ perfion e thenall G- anil€ MAOH ANHYITRYG &ga éﬁlé mmol) were

! ) o
rewm%?}dtnv%ﬁg ngr\#lg‘)hfb;\% I}rﬂlqnneo,( : .@3‘% FK%HSLC&)E Slv‘élg r;]ﬂgjrlﬂéé 8Y flash
cohwap chatneatographg{ DEM:MeQd120:1)itgtyielg 81e e egnpeuns as a

t.ol uene- 4- sul foni ¢ acj.d . ;
w5l whishokas FesTystaliged, fapetBel aestated ngans o Yol thetitle
cdmpoun@dsed whitkl crystalline solid.

NVR( CDGl 3) : b7, 79(d, J=8. 3Hz, 2H) , 7. 36(d, J=8. OHz, 2H) , 6. 94

(s, MSIy:-HB3880(s, 1 H), 4.37 (m 1 H, 4.2 (m 3H),

4.03 égq _%1; 6.3, 11.7 Hz, 1 H), 2.47 (s, 3H).

% ul?

Tol (B onic acid
(28)[aﬁ,=7=513'_4hl(@&01-_£7,3v|§ii hydr o- benzo[ 1, 4] di oxi n- 2-
yl met hyl ester

pot &gsmwmdwsa%%?noaj%’zeégﬁ Hw&f%)ﬁj 8-5?(@?/%, Wﬂfs%n@% (bd
s il ABIGF 2H) 05t ) 2a b Tro BROUER, $95IOPH) i o

Elcthentd)Anangis:hen stirred 30 nmin. Wiite solid was

filtered and t SOl i d lo LIS Wth
et EAU5, Na 34t et &7 MB PR Gha2trom "0 1 dry
t 0 Y& abGatedD) -4+ £bs:a008.873€l, 22.94; S, 10.35. _
di hydr o- benzo[ 1, 4] di oxi n-2-yl met hyl ) -i soi ndol e-1, 3-di o
ne (6.0 g, 80% as - a white powdery solid. The white
powdery solid was conbi bidvsydrazine (1.06 g, 33
nmmol) in EtOH (80 nl) at reflux for 2 h,

t 26)-(9 MY BArhing-2 Srdihydpesbenaof . 41dioxine2-yimethyilsulf
adj ust the reaction m'@ure‘s EE%&) pH 1.0 and the
reaction mxture was for 15 min. Wite
solid was filtered and washed with Ofre Et OH (solid
di scarded) and e filtrate, was evapta in vacuo to
a solid, which2i NERQ diethyl et her
and dil ute aqueous Th H O

(2S)-(-)-N-(2,3-Dihydro-7-nitro-benzo[1,4]dioxin-2-ylmethyl)-sulfamide (1.2
g, 4.15 mmol), was prepared from 4-nitrocatechol according to the process
outlined in Example 4. The (28)~(-)-N-(2,3-Dihydro-7-nitro-benzo[1,4]dioxin-2-
yimethyl)-sulfamide, was then combined with 10% Pd/C in methanol (120 mL)
and shaken under hydrogen atmosphere (39 psi) at room temperature for 3 h.
The solids were filtered and washed with 10% M in DCM and the filtrate was
evaporated in vacuo to yield crude product. The crude product was dissolved in
0.2 N HCI (25 mL), frozen and lyophilized to yield the title compound as a white
flaky solid, as the corresponding hydrochloride salt.

MS (M+H)" 260
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di et hyl ether solution was dried (Na2SO4) and
evaporated in vacuo to a yield a viscous oil of
w0 28)6/087481 nonet hyl - (6, 7-di chl or o- 2, 3- di hydr o- bBenasp@d3421513
]dioxine). 1H NWVR (CDCI3): 6 6.98 (s, 1 H), 6.96 (s, 1
H, 4.25 (dd, J = 2.0, 11.2 Hz, 1IH,4.15(m
1H,4.0(m | H, 2.97 (d, J = 5.5 Hz, 2H) 47 WO
2006/ 007435 PCT/ US2005/ 021513 A portion of the oil

(3. 8 g, 16 mmol ) and sulfamde (3.1 g, 32.4 Iﬁ_év\%rfe
o NSRS GIETES 1BDHE 350, 6 BOH Tl AEBGR LI B.72
r f I
<d€£m%34?%% A28 (B gHRE0s R  Te R PR (.
ite solid, which was recrystallized from et hyl
acetate / hexane to yield the title conpound as a

white crystalline solid. MSs [MH - 311.0 np 119-1210C
[a] D=-53.4 (c= 1.17, 'VDEl(th yFi;;(DI\/ISOdG) S7.22 (s, 1
6. 2

(m 2H E emental Anak_@ﬁgw: C, 34. 52 H,

3.22; N, 8.95; d, 22’%%F S, : Cal cul at ed: C,

34.64; H, 2.68; N 8.87; d, 22.94;08, R‘R Exanpl e
2, 41d

12 (29)-(-) N—(_l7
|0X|n2ylmethys:
H2N (S) N'Is \ |

Am no- 2 Sodl hvdr o- b
34 Gnm #36) 0 O'INH2

H
: » < NL¥T O- benzo[l 4] di oxi n-2-ylm
ethyl)-sulfamde (1.2 g, @ 15 mol ), was prepared

frontidls BbhpOGRd ReBPreftrea =etodinPtd the ROESRFE described in

Example 4 above, starting with 4-methylcatechol, to yield a white solid, which
was recrystallized from ethyl acetate/ hexane to yield the title compound as a
white solid.

MS [M-H} 257

'"H NMR (CDCI3): 8 6.76 (m, 1H), 6.66 (m, 2H), 4.80 (m, 1H), 4.57 (bd s,
1H), 4.40 (m, 1H), 4.28 (m, 1H), 4.03 (dd, J = 6.9, 11.4 Hz, 1H), 3.45 (m, 2H),
2.25 (s, 3H). '

Elemental Analysis

Calculated: C, 46.50; H, 5.46; N, 10.85; S, 12.41

Found: C, 46.65; H, 5.60; N, 10.84; S, 12.61.
Example 14
Sulfamic acid, 6,7 dichloro-2,3-dihydro-benzo[1.4]dioxin-2-yimethyl ester
(Compound #27)
0]
\\ /NHZ

o 0 _S
\
o o)
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outlined in Exanple 4. The

(2S)-(-)-N(2,3-Di hydro-7-nitro-benzo[ 1, 4] di oxi n- 2-
weohowstoayd3y - sul f am de, was then conbined with l1eeaRd2d5/021513

in methanol (120 nmL) and shaken under hydrogen

at nosphere (39 psi) at roomtenperature for 3 h. The

solids were filtered and washed with 10% M in DCM and

the filtrate was evaporated in vacuo to yield crude

(25 6867 5@9&3%?@%{@9&?%%&%0%?@ SRCHENERE
mﬁ&gfgﬁ‘ﬂ?aorréla ?ﬁgeto tﬁla?)‘fdce?@'ré ggs%%ﬁ%%ggggﬁgwg in

DIV(]:—‘WZOSBDDWBSZQEIBS in anHcelvath( VB0, 864 sczdlqm hydrige (8,28 g, 11

i) g S ngedyapf a8 redyohy g vidstiec 30 i,

Sbﬂamé lh%lol\rl_ﬁieg(él s(m% 1 2mdixwepaedad and the reaction mixture was

strr Wl(tbiﬁ%b@thﬁoﬁlﬂ%yﬁsz‘e%bﬂf B%Iﬁdf&éctb ff%?aﬁaﬁ?nwa%és“eﬁ with
wa{é}'gg? gg}_ and ext r’%{ct‘e%\ th('éé tiffeSPwith e?h&l'a?:e?éigpqwl@;%dmned ethyl

prepa ing t he procedure descri bed
ag®tatepivas washed mthshrmet dn@d (a5 Q) mpd Wlaeataée%m vatw to an

okl BB iy SO Mol

Vhtd QieRDh Mthitedolifd MTHE-wAHté sb‘HdNM% echEtdlizedbfirémienizene 1o
, 4.57 (bd 1 ,
ylg?%fbe(tﬁ'ﬁ anmounﬂafsat"gﬂt‘gfo . 4.03 (dd( J > 6.9, H)11.4

He, hoHlog-B1fE (M 2H), 2.25 (s, 3H).
MS [M-HJ 312
H NMR (DMSOdB) § 7.65 (s, 2H), 7.26 (s, 1H), 7.25 (s, 1H), 4.58 (m, 1H),
4.41 (dd, J = 2.5, 11.7 Hz, 1H), 4.28 (m, 2H), 4.1 (dd, J = 6.9, 11.7 Hz, 1H).

Example 15
Sulfamic acid, 6-chloro-2,3-dihydro-benzo[1.4]dioxin-2-yimethyl ester
( (Compound #12)

@)
\\ /NHZ

(2S)-6-Chloro-2,3-dihydro-benzo[1,4]dioxin-2-ylmethanol (6.4 g, 32 mmol)
was prepared according to procedure as in Example 7 above, in DMF (80 mL)
was cooled in an ice bath. Then, 95% sodium hydride (1.06 g, 42 mmol) was
added over 20 min under argon and the reaction mixture was stirred 30 min.
Sulfamoyl chloride (7.4 g, 64 mmol) was added over 10 min and the reaction
mixture was stirred with ice bath cooling. After 1 h, the reaction was diluted with
water (300 mL) and extracted three times with ethyl acetate. The combined ethyl

acetate was washed with brine, dried (MgSQ.) and evaporated in vacuo to yield
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El emental Analysis Cal culated: C, 46.50; H, 5.46; N,
10.85; S, 12.41 Found: C, 46.65; H, 5.60; N, 10.84;

W8 200620685 Exanple 14 Sulfamc acid, 6,7 PCT/US2005/021513
di chl or o- 2, 3-di hydr o- benzof | , 41di oxi n- 2-yl met hyl ester
(Conpound #27) 0 d O\NSINH2 (r OO ::ao |l O 49 WO
2006/ 007435 PCT/ US2005/ 021513 (2S)-6,7
di chl oro- 2, 3-di hydro benzo[l 4] di oxi n- 2-yl met hanol

r epar accord| th edu
ame%whl%waﬁrp@%s%y&'afﬁ chigmat PF% etﬁv/ é}a@ hexane
1 Q?RJ Siéld dw dwfifte o s6fd. DhE whiiBoiid 92 r%@l%tﬁﬂ]ééﬂq’l‘drﬁ Denderd 3

was added under on and the reaction
hmesdwylelcwhs tidleicomppusd aﬂmWhltslﬁph@noyl chloride (1.97
, 17 m% s added and the reaction m xture was
stlrrPB it¥"Fce bath cooling. After 1 h, the reaction
m xtypsgMeap 2¢Bl uted with water (50 m-) and extracted

three tinmes with ethyl acetate. The conbi ned et hyl
acet[aie= whbORdsFeti3d M) brine, dried (Na2SO4) and

£ 2ol SR P ekBaRebinaln S brnfP) e T AL 45 200,
4.50In, le)y4 2h dna 2/ 4.81 %84, Si= 2T31e11v®the1le4 2 Yéd J = 6.3, 11.6

recrystal lized frombenzene to yield the title
Hzolhound as a white solid. nmp 109-111 C MS [MH - 312

E%n{'én r{ala%,l"f%gﬁ)8765(s 2H), 7.26 (s, 1 H), 7.25

(m 1H, 4.41 (dd, J = 2.5, 11.7 Hz,
1 mMeasmed(mcz}a)57441&4zurd 492:=Sp195311.7 Hz, 1 H).

6- c%@%‘lg‘gu'&t’ %&dé%ﬁlﬂggf a%|§x }149 yl met hyl ester

Example 16
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. 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 4 hours following
administration of test compound. The shock resulted in an immediate full body

tonic extension. The test was complete when the entire course of the convulsion
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(Compound #12) 0 O'INH2 IR O O d O
(2S) - 6-Chl oro- 2, 3-di hydro-benzo[ 1, 4] di oxi n-2-yl met hano

woO 208/007435 32 nmol) was prepared accordi ng t oPCT/US2005/021513
procedure as in Exanple 7 above, in DMF (80 m-) was
cooled in an ice bath. Then, 95% sodi um hydride (1.06
g, 42 mmol) was added over 20 min under argon and the
reaction mxture was stirred 30 mn. Sulfam)yl

%&{r{gcgtgqq(rgﬁﬂdf(t%lgglm éeqﬁglnagﬁl rpmélgesgﬁtgrv gggcg)lacttlmu@hon) and
th€ ‘Pﬂbé IiMlare ﬁférﬂelhrhe@igtél\? BufhAfFcddy vBodl dloxiRd ngIbhon

wat er extracted three tines with ethyl
acet ate The conbl ned ethyl acetate was washed with

e e R e T e

tal/@%lﬁ ab rti@ebd’pcﬁht?ﬁﬁth_@ @?s(;nﬂ\bsmﬁnmf tblgsr amhporq@tthnyducatedtuaaatethe
exane 0o VyiLe a I 1.e SOl |

ewa%omwrgﬂsfe%d thez@%"tmﬁfeaféwiéf?esgeﬁaﬁé§el@5 'éﬁbafeﬁéhfough
%drél' sﬁ@ nﬁ?ﬁ%@b&ﬁ/amé’\ﬁ‘ﬂ the te&! do@'nfodﬁla (éél%uﬂai&ﬁml’@w

(c = H NVR (CDCl 3) 8
anprggrla(ta) was the cgiculated dgse wagired ﬁ@ blgq)( thejr hggl e tapic-

ofdfspr gkt o byl sfdle s ff¥le pggmié ébtea. A

prEb'e amalysis vismaliyesd o cdibulater thd EMNE, aB8. %P5 fithicial ltdits (FL).
4.92; S, 11.53 Calculated: C, 38.65; H 3.60; N,
5.01; S, 11.46 Exanple 16 In Vivo Assay: Maxi mal

El eqkémrebaktiveesdmpddnals of the present invention were tested according
to the procedure described above, with results as listed in Table 4 below. Results
are listed as number of mice with full body tonic extension prevented / total number

of mice tested @ a given time (at a given test compound dosage level).

Table 4: MES Mouse Activity
ID No. MES Activity
1 2/4 @ 1h (300 mg/kg)
4/4 @ 2h (100 mg/kg)
2/3 @ 1h (300 mg/kg)
5/5 @ 1h (300 mg/kg)
1/5 @ 2h (300 mg/kg)
4/5 @ 0.5h (300 mg/kg)
3/3 @ 0.5h (300 mg/kg)
3/5 @ 3h (100 mg/kg)
1/5 @ 1h (300 mg/kg)
1/5 @ 1h (100 mg/kg)
4/5 @ 1h (100 mg/kg)
3/5 @ 4h (100 mg/kg)
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Anti convul sant activity was determ ned using the MES

test, run
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As a specific embodiment of an oral composition, 100 mg of the

Compound #8 prepared as in Example 7 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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of mce tested @a given tine (at a given test

conpound dosage |evel). Table 4: MES Mouse Activity
WODRWO74ES Activity 1 2/4 @1 h (300 ng/ kg) BC#/US2005/021513

2h (100 nmg/kg) 3 2/3 @1 h (300 ng/kg) 4 5/5 @1 h

(300 ng/kg) 5 1/5 @2h (300 ng/kg) 6 4/5 @0.5h (300

ng/kg) 7 3/3 @0.5h (300 ng/kg) 8 3/5 @3h (100

ng/kg) 9 1/5 @1 h (300 ng/kg) 10 1/5 @1h (100

ng/kg) 11 4/5 @1 h (100 ng/kg) 12 3/5 @4h (100

ng/ kg) 52 WD 2006/ 007435 PCT/ US2005/ 021513 13 2/5 @

0.5 : 14 / i | ' @
100 Wh7 Rl pisRefidishoits e prabipler e pleckat
inydriitioniyitk gkampsipraddéd for elpopasg kijllusicationsit @lohesh

uripraigfd 1 o Sadaor e R TR Ransl Al o W6 Sk e
vatond/deaptatidnd bhd/@ Hodifid@ibristskeme within the scope of the

following claims and their equivalents.
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25 5/5 @4h (100 ng/kg) 26 Inactive @100 and 300

ng/ kg 27 5/5 @4h (100 ng/kg) 28 4/5 @4h (100 ng/ kg)
wa20/067488 4h (100 ng/ kg) 30 1/5 @0.5h (100 nBCkmE20034021513

3/5 @0.5h (100 ngy/kg) 32 Inactive @100 and 300 ny/ kg

33 1/3 @2h (300 ng/kg) 34 Inactive @100 and 300

mg/ kg 35 Inactive at 100 ng/ kg 36 Inactive @100 and

300 ng/ kg Exanple 17 As a specific enbodi nent of an

oral conposition, 100 ng of the Conpound #8 prepared
WesC anple 7 is formulated with sufficient finely

di vi ide a total amount of 580 to
1'590 %@ﬁ@%ﬁﬁﬁﬁ;&@%@l hard gel capsule. 53 WD

2006/ 007435 PCT/ EI005/ 021513 Rhige tRe foregoing

specification t o6 the princl plles @f the present
i nvention, wt preChimavidda ot he purpose of
illustration, it~Na11 be wunderst

of the invention enconpasses all o

vari ations, adaptations and/or nDdificatlons as cone
wi t hRefiglit scope of the following clains and their

eqU| Nahﬁd‘ﬁ? aré‘éa\éﬁn’d&@n@@ﬁtﬂﬁ@el@&@d lﬂ%&@ﬂ{d §rdlplednsiding of
. nEoundo formula (11

d tRé t he practice
t he Eg

hydrogen and Iower
R* is selected from the group consisting of hydrogen and lower alkyl;

a is an integer from 1 to 2;

is selected from the group consisting of
F O X0
|
R)—— | (RO 5
X 0

(R%),

(RO Cij[ >3- <R5)-——C[ j{

(Rf’)c

(RS)C

S0

wherein b is an integer from 0 to 4; and wherein ¢ is an integer from 0 to 2;
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R1 (CH2)a NS-N'-" 11\ 20R(lIl) wherein RL and

R2 are each independently selected fromthe group
woanmsiwtd3ng of hydrogen and | ower al kyl; R4 i BCT/US2005/021513

selected fromthe group consisting of hydrogen and

lower alkyl; ais an integer froml to 2; is selected
fromthe group consisting of O(RS)b I (R5)billl>4\
/I Q (RB)OO )b (R5b/ I-(R5~-\ \'\ OO0

(Re)Rac R RdyprenpSafly Glebacram 12 Histpi Sl BN A5 pptgoen

|oi}v@rél|ky|aémjmt}§[e|n c is an integer fromO to 2;

o)
AN
(R
o0
s @ or

provided that when

(R“’)c

<R5)b—CC[ }%
X X

or a pharmaceutically acceptable salt thereof.

,thenais 1;

2. A compound as in Claim 1 wherein

R' and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;

R* is selected from the group consisting of hydrogen and lower alkyl;

a is an integer from 1 to 2;

is selected from the group consisting of
O
(R5) _/ | 5 S é_
b ~ R~

(R

- X/ >-‘R"{Ij%
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55 WD 2006/ 007435 PCT/ US2005/ 021513 each R5 is

i ndependently selected fromthe group consisting of
woabmgem3s | ower al kyl and nitro; O 1(R5)b preerasenos21513

that when - is 0 or (R5)c/ O (R5)b I O, then ais

1; or a pharmaceutically acceptable salt thereof. 2.

A conmpound as in Caiml wherein Rl and R2 are each

i ndependently selected fromthe group consisting of

hydr ogen d lower alkyl; R4 is selected fromthe

group coffR)sting of hydrogen and | o alkyl; ais an
i nt eger t . U sel ect roup

nsi f Q b (k5 (RB.6_ MO OS5 O
(é 200 /8&7 5 PglT/ US20008/ 021513

wherein b is an integer from 0 to 2; and wherein c is an integer from 0 to 1;

each R® is independently selected from the group consisting of halogen,
lower alkyl and nitro;
provided that when

(0]
X
(R
oW
, is O or
(R "
O
OO
N
O

or a pharmaceutically acceptable salt thereof.

,thenais 1;

3. A compound as in Claim 2 wherein

R" and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;

R* is selected from the group consisting of hydrogen and lower alkyl;

a is an integer from 1 to 2;

57



Oand (R5)c O (R5 )b O wherein b is an integer from
O to 2; and wherein c is an integer fromO to 1; each
weRoieora3dependent |y sel ected fromthe group ceasiustiong21513

of halogen, lower alkyl and nitro; O s (Rb C

provi ded that when is 0O or (R5)c / O (Rb-_ O, then
ais 1; or a pharmaceutically acceptable salt thereof.

3. A conpound as in Caim2 wherein RL and R2 are each

i ndependently selected fromthe group consisting of
hydrogen<and | ower alkyl; R4 is selected fromthe
group!crRnsj sting of hydrogen and | ower alkyl; a is an

i nt egeY - PY/

CT/ Us2006: Boridded ol hodRongEthtRer o o1
consi stiyg gD OL LR b (R5) Q (gp)c

(Rs)b'_:

O

(R

. A . P D °
(R I (R~ |
NNt ) 2 N o
N )
(Rf’)b—ii;( >§—
A
O ;

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

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

)
AN
(R
O
is O

or a pharmaceutically acceptable salt thereof.

lower alkyl and nitro;

provided that when ,thenais 1;

4. A compound as in Claim 3 wherein

R' and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;

R* is selected from the group consisting of hydrogen and methyi;

a is an integer from 1 to 2;

is selected from the group consisting of 2-(2,3-dihydro-

benzo[1,4]dioxinyl), 2-(benzo[1,3]dioxolyl), 3-(3,4-dihydro-2H-
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50 (R)bI (R)b O\ \ Oand O(R) b O wherein b

is an integer fromO to 2; and wherein c is 0; each R5
woOodtervdependent |y sel ected fromthe group consPeriusgnosn21513

hal ogen, |ower alkyl and nitro; O (R5)b~ I\ R sl

provided that when - is O, then ais 1, or a

phar maceutically acceptable salt thereof. 4. A

corrpound as in Caim3 wherein RL and R2 are each

S LS S4B 8 R v
ng’Pﬂiﬂ?‘ﬁhﬁ §,i2 -f?uorB@B-Qﬁ]%r@-B@nf@ﬂ (Hibxm?l)lﬁ-(@ﬂomanyl), 2-
IR IS selected from group

(ﬁet'bmwos& Bﬂigwmro—beozo[s,ﬂdﬂlnmwar 2%énblora-24-dinydrary| )

5T Siadarb Rt s Al Bl Siners-

bénZof1, a?]cldomm @(st\aﬂgy’l ~243- dlhwrcr-lbét)zoﬁ .4]dioxinyl), 2-(5-chloro-2,3-
d@&%@_ %ﬁiﬁ hil@(laylg)?d{ﬁgf)rg é%[c} Q}«%{dl o nﬂ 21»]dloxmyl) 2-(6,7-
d%hbﬂ&l&or omzohbo b@nzo 1,4] dloxmylg 2- (8 -chloro-2,3- dlhydro-

ro-benzo [édl oxi ny
ot didioniays S Ao nenBOPE A1 ity and 2-(4-methy-

o1 LA o)

provided that when is 3-(3,4-dihydro-2H-benzo[1,4]dioxepinyl),

thenais 1;
or a pharmaceutically acceptable salt thereof.

5. A compound as in Claim 4 wherein

R' and R? are each independently selected from the group consisting of
hydrogen and methyl;

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

a is an integer from 1 to 2;

is selected from the group consisting of 2-(benzo[1,3]dioxolyt), 2-(2,3-

dihydro-benzo[1,4]dioxinyl), 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-
benzo[1,4]dioxinyl) and 2-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxinyl);

or a pharmaceutically acceptable salt thereof.
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benzo[ 1, 4] di oxi nyl ),

2-(7-nmet hyl -2, 3-di hydr o- benzo[ 1, 4] di oxi nyl ),
wa-20@/00M3sr o- 2, 3- di hydr o- benzo[ 1, 4] di oxi nyl ), PCT/US2005/021513

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

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

2-(3-chl oro-2, 3-di hydro- benzo[ 1, 4] di oxi nyl ),

2- (2, 3-di hydro- napht ho[ 2, 3-b] [ 1, 4] di oxi nyl ) and

2- (4-met hyl - benzo[ dj oxol yl'); provi h en =-
6.i's 3‘3 anaoamﬁyeke&teﬂirwgﬁb%pif’% %q'ﬁi%'aﬂﬁﬂ ??[(5-‘1%?%%&. s
dlllrydre [ @-b@ﬂ%&ﬁ%ﬁiﬁ@&ﬁﬂek%ﬂ]aﬁﬁﬁﬁﬁ@@laﬁd %ﬁbﬁméé@ﬁ@ﬁﬂy acc,feptable

ound as In aim 4 ‘wherein R1L and R2 are each

saﬂndb@enﬁently sel ected fromthe group consisting of

hydrogen and nethyl; R4 is selected fromthe group

consi sting of hydrogen and nethyl; a is an |nteger
7.from ¢ompodnd bblecﬁecsf@d)mdhe@rdupomnsisﬂngrojup consi sti ng

of 2-(benzo[ 1, édloxolyl) 2-(2, 3-

di hydr o- benzo[l

2- (2, 3-di hydr o- benzp A]d|o i nyl )H 2c56 chl or o- 2, 3-

di hydr o- benzo[ 1, 4] d ly| ), 7

2- (7-chl or o- 2, 3- di hydFfo- badzo[ ¥-4] dixi ). 2 (7

met hyl - 2, 3- di hydr o- benzo[ 1, 4] di oxi pdfl ) NH

2-(6-bronn 2, 3-di hydro- benzo[ 1, 4] |0X|nyl) and

2- ( &nﬂpﬁartﬂweuti@alty-aﬁchptﬁbt& saftsAbpreod] di oxinyl); or a

pharmaceutically acceptable salt thereof. 59 WO

2006/ 007435 PCT/ US2005/ 021513 0 6. A conpound

8.sel extempbuadnof fite rduf ¢ionsi sting of N[ (6-chloro-2,3
di hydro-1, 4- benzodi éél n-2-yl ) net hyI] sul fam de and

pharmaceutical ly ptable sa reof. 7. A
conpound sel ected fromghe oup ] §6n3|?st| ng of d OO
(s) H N7\
H O
o) (nn

or a pharmaceutically acceptable salt thereof.

9. A pharmaceutical composition comprising a pharmaceutically acceptable

carrier and a compound of Claim 1.

10. A pharmaceutical composition made by mixing a compound of Claim 1

and a pharmaceutically acceptable carrier.

11. A process for making a pharmaceutical composition comprising mixing a

compound of Claim 1 and a pharmaceutically acceptable carrier.
12. A method of treating epilepsy or a related disorder, in a subject in need

thereof comprising administering to the subject a therapeutically effective amount

of the compound of Claim 1.
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O NH2 and pharmaceutically acceptable salts thereof.
8. A conpound of the formula (I1l) OCH3 O \\ "INH2 O
wolBe@0H3O (111) or a pharmaceutical ly accept abrass@bn21513
thereof. 9. A pharmaceutical conposition conprising a
pharmaceutically acceptable carrier and a conpound of
Claiml1l. 10. A pharnaceutical conposition nmade by
m xi ng a conpound of C ain1| and a pharmaceutically
acceptable carrier. 11. A ss_ for éﬁ%ﬁ ng .a o
13phafnmethad ¢f éreeé'aerﬁ@&ﬁw% ﬁcé I F%"fgc’mpr's'”g
ntasf P EGRpeund
R0 SR 3*@?@?‘?%2{'?%38%*86‘?52% Sy aapbath
of Gdhimt €d di sorder, in a subject in need thereof
conprising admnistering to the subject a
therapeutically effective anount of the conpound of
140 aipinbthd?0adhie ClRMHM20VH3FeiPGe HiSaRaRE9adIBdtad frbBn egsential
nmet hod of treating epilepsy, in a subject in need
trampr s destiessgim sHHIrOR@ni ni stering to the subject a
therapeutically effective anount of the conpound of
Claiml. 14. A nethod as in Claim12, wherein the
15di s Gihdarsel of costpatindchs indiaiss 4 di thepreparatiasrof g medicament for

w5 IS S APt PGl Plegopopaye oo 1

treating epilepsy or a related disorder, in a subject
in need thereof. 61
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