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BACKGROUND OF THE INVENTION

Epilepsy describes a condition in which a person has recurrent seizures

due to a chronic, underlying process. Epilepsy refers to a clinical phenomenon
rather than a single disease entity, since there are many forms and causes of
epilepsy. Using a definition of epilepsy as two or more unprovoked seizures, the
incidence of epilepsy is estimated at approximately 0.3 to 0.5 percent in different
populations throughout the world, with the prevalence of epilepsy estimated at 5
to 10 people per 1000.

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

Partial seizures are those in which the seizure activity is restricted to
discrete areas of the cerebral cortex. If consciousness is fully preserved during
the seizure, the clinical manifestations are considered relatively simple and the
seizure is termed a simple-partial seizure. If consciousness is impaired, the



conprises those seizures that begin as partial seizures and then spread
di ffusely throughout the cortex, which are known as partial seizures with
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sympathetic tone leading to increased heart rate, blood pressure, and pupillary
size. After 10-20 s, the tonic phase of the seizure typically evolves into the clonic
phase, produced by the superimposition of periods of muscle relaxation on the
tonic muscle confraction. The periods of relaxation progressively increase until
the end of the ictal phase, which usually lasts no more than 1 min. The postictal
phase is characterized by unresponsiveness, muscular flaccidity, and excessive
salivation that can cause stridorous breathing and partial airway obstruction.
Atonic seizures are characterized by sudden loss of postural muscle tone lasting
1-2 s. Consciousness is briefly impaired, but there is usually no postictal
confusion. Myoclonic seizures are characterized by a sudden and brief muscle
contraction that may involve one part of the body or the entire body.
(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,



nephrolithiasis and weight |oss. Topiramate is a well known anticonvul sant
drug that possesses single digit mcronolar carbonic anhydrase inhibition,
which is sugpeskmehsss the cause of paresthesias noted b%ﬁﬁﬂ{ﬁoo@ﬂ%i nts
taking topiramate. There renmains a need to provide an effeéectiv P8at nent
for epilepsy and related disorders, and preferably treatnent which does not
have the associated side-effects attributable to carbonic anhydrase

i nhibition. SUMWWARY OF THE | NVENTI ON The present invention is directed to
novel sulfamate and sul fam de derivatives, pharnaceutical conpositions
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compounds of formyla (I) ORL | Rl (CH)a OS-N" Il 2 R(l) whereinR
and R2 are doR@M3Bependent!|y sel ected fromthe group consisting of
hydrogen and | ower alkyl; ais an integer from1l to 2; RIls aring

structure selected fromthe group consisting of ? O O-? '(IRB)b \' I (R3) b~
~0 3 There remains a need to provide an effective treatment for epilepsy and

related disorders, and preferably treatment which does not have the associated
side-effects attributable to carbonic anhydrase inhibition.

SUMMARY OF THE INVENTION
The present invention is directed to novel sulfamate and suifamide

derivatives, pharmaceutical compositions containing them and their use in the
treatment of epilepsy and related disorders. More particuiarly, the present
invention is direction to compounds of formula (1) and compounds of formula (il)
as hereinafter defined. £
The present invention is directed to novel sulfamate derivatives,
compounds of formula (I) )

0 R!
|
(CHz)a—-O—ﬁ—N

o R’
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
R | (ROs— -
x | # 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
provided that when
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or a pharmaceutically acceptable salt thereof.



R4 ORL " | Il I\RN (CH2)a NSSNO2 R (ii) wherein R and R2 are each
I ndependently selected fromthe group consisting of hydrogen and | ower
al kyl; R4 isweebemwedsfromthe group consisting of hydrogesr/esdodaysrs al kyl ;
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(R5) b cJCIRSb El1c0>4- RO (R5)b R5 gi"X0)-i- O (R5)b O (R5 O (R5)b I
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4; and wherein c is an integer fromO to 2; 5 WD 2006/ 007435

PCTI US2005/ 02151 each RS is .independently selected fromth rou
consi sting of hal ,eserptgq\;@rntigp%,@rtgwodifﬁ qdoto novel sultram?de der?va%ves,p
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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;

.E is selected from the group consisﬁng of
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wherein b is an integer from 0 to 4; and wherein ¢ is an integer from 0 to 2;



O R(R5)b-~- " ii provided that when is COor (R5 )c R5 b Mo then a is
1; or a pharnaceutically acceptable salt thereof. The present invention is
further diresewoe@regsconpound of fornmula (111) OCH3 O Opeyyuliddsohsis H H
(I'11) or a pharmaceutically acceptable salt thereof. Illustrative of the

I nvention is a pharnmaceutical conposition conprising a pharmaceutically
acceptabl e carrier and any of the conpounds described above. An
illustration of the invention is a pharmaceutical comnposition nade by m xing
any of the conpound sGr i bed abpve and armaceuti cal.l ccept abl e
el rier 111 et AT R eRare e seectan fab du G BrcongRing o R tmceut | cal
conposi ti on pAEPLIkyl & Aitrsi Ng any of the conpounds described above and a
pharmaceutically acceptable carrier. Exenplifying the invention is a nethod
of treating epilepsy and related disorders i rect in need thereof
conprising adm nistering to the, ey ect(ga) ther apeuti ca| ef fective anount
of any of the conpounds or pharfrageu}ical’® clbnpoglition escri bed above. 6
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or a pharmaceutically acceptable salt thereof.

,thenais 1;

The present invention is further directed to a compound of formula (llf)
OCHj

A NH;
0 %
N~ N\
H (@)
(@]

or a pharmaceutically acceptable salt thereof. -

(i)

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 accebtable
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.



described herein in the preparation of a nedicanent for treating epilepsy or
a related disorder, in a subject in need thereof. DETAI LED DESCRI PTI ON OF
THE | NVENTI OWOoe6/n7¢xsent i nvention is directed to conpoundsusioofeisil a (1)
and compounds of formula (I1) ORI -~ 11 I\ R(CH2)a OGS-NII 2 0 R (1)
and 4i-'" RRL I \RI (CH)a NNSN2O0R(Il) IR wherein, a, Rl, R2 and
R4 are as herein defined. The present invention is further directed to a
conmpound of forrmula (I11). The conmpounds of formula (1), formula (I1) and
formula (111) are useful for treating epilepsy and related disorders. As
used herein, unless otherw se noted, "hal ogen" shall nean chlori ne,

brom ne, fluori neArdtherd &ctiniisle oRthellF@shtiBR iihs ust F 8F oPtheedomgingst ed, the
term "al kyl" whet her used alone or as part of a substituent group, i ncl udes

strai ght andd8sciived &grein i the prepayatien gfsmedicamept for gating epilepsy 968 net hy! |
et hyl, prOPYFelatbé‘ai%ro?cﬁ’é/r' rné’!s'ﬁit%jé%}lhﬁ eingteof, S€C-butyl, t-butyl, pentyl and
t he Ilke Unl €ss ot herw se no ower" when wused vmth al kyI nmeans a
carbon chain conposition of 1-4 carbon atons. 7 WD 2006/ 007435
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The present invention is directed to compounds of formula () and
compounds of formula (ll)

v
(CH2>a—o—ﬁ>—N\

o R )

wherein ,a, R!, R? and R* are as herein defined. The present

invention is further directed to a compound of formula (lll). The compounds of
formula (1), formula (l1) and formula (l11) 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.



et her radical of the above described straight or branched chain al kyl

groups. For exanple, nethoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy,

n- hexyl oxy awd 20h@07435ke. As used herein, the notation ""pehakleskenase the
presence of a stereogenic center. Wien a particular group is "substituted"
(e.qg., alkyl, aryl, etc.), that group nmay have one or nore substituents,
preferably fromone to five substituents, nore preferably fromone to three
substituents, nost preferably fromone to two substituents, independently
sel ected fromthe, |ist, of substit ent s ference to substituents, the

t erm "i ndependentMSuSedegRain, Ynigss ﬁ?d?oéec{]kﬂ%’é)ﬁéﬂﬁfd%"ﬁﬁagﬁqut uents is

possi bl e, sugifeprzBrehl df4SOESoVERIeseAbed élﬁhlg?ﬁﬁ?br@hcr@df cfh%irﬁélkylfgf&iﬂi‘seﬁéh ot her.
Under standard nomencl ature used throughout th di scl osure, the term nal

portion of taRRIsIngehex: etoNs ra:n@pﬁxy.§e@é§f@xv,5@utwf@-hecha1waméhe by the

adj acent fupfe“ onality toward the point of attachnment. Thus, for exanple, a
"phenyl - al ky am no- car bonyl -al kyl " substituent refers to a group of the
formula O -~-(alkyl) N (alkyl) H Abbreviations used in the specification,

particularly the Sc es I : =_Di | ohexyl
e bodi 1 b Dot g e REBACY snal forffe 8 bl etihce BHEsGrrdBHE) 0075
PCTI US2005/ Oedriiédr3 DI PEA or DI EA = Diisopropyl et hyl am ne DVF =
N, N- Di met hyl f ormam de DMSO = Di et hyi sul f oxi de EDC = Et hyl carbodi i m de
When a particular group is "substituted” (e.g., alkyl, aryl, etc.), that group
may have one or more substituents, preferably from one to five substituents,

more preferably from one to three substituents, most preferably from one to two
substituents, independently selected from the list of substituents.

With reference to substituents, the term “independently” means that
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
@)

‘g-(alkyl)/lkﬁ/(alkyl)-Q |

Abbreviations used in the specification, particularly the Schemes and
Examples, are as follows:

DCC =  Dicyclohexyl Carbodiimide
DCE =  Dichloroethane
DCM =  Dichloromethane



Et 3N or TEA = Triethylam ne Et20 = Diethyl ether EA or Et OAc = Et hyl

acetate EtOH = Ethanol |PA = 2-propanol Hept = Heptane HOBT =

1- Hydr oxybenX 200600643 HPLC = H gh Pressure Liquid Chronmapogusmosoz1sdH =

Li t hi um Al um num Hydride Mor MeCOH = Met hanol NVR = Nucl ear Magnetic

Resonance Pd-C = Pall adium on Carbon Catal yst RP HPLC = Reverse Phase Hi gh

Pressure Liquid Chromatography RT or rt = Roomtenperature TEA =

Triethylamne TFA = Trifluoroacetic Acid THE = Tetrahydrofuran TLC = Thin

Layer Chromat ogr ed herein,.unless. otherw se noted, the terns -

"epil epsy and re@g%‘&’%&ﬁor ders" 3?"”8@?"8@ M€ el ated disorder” shall

mean any di sord@MFn which a sudbj e N-Dipfetiiyifombanside human adult, child or

i nfant) experi ezbclﬁg one or nore sei[éurei?y nd / or trenors. Suitable

exanpl es incl udPMBRt are not | Fni t¥@etyIsuiid sy (i ncl udi ng, but not

limted to, |ocgmeation-rel ated em’thﬁ@@bg&mg@ner al i zed epil epsi es,

epi |l epsies with both generalized and 1ocal seizures, and the |ike), seizures

as a conplicatiBMNeFTBAdi sease=or Wisthamioe (such as sei zures associ at ed

with 9 WO 2006/ (@%&35 PCT/ U8200§J0%1-§t]1§| ethdlcephal opat hy, phenyl ket onuri a,
dis

j uveni l.e Gaucher ease, Lundborg" s’ progressive nyoclonic epilepsy,
stroke, head tr d&fver Et©Acess, hornorkthyl@cetatses,

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 =  Roomtemperature

TEA =  Triethylamine

TFA =  Trifluoroacetic Acid

THF =  Tetrahydrofuran

TLC =  Thin Layer Chromatography

+
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As used herein, unless otherwise noted, the terms “epilepsy and related

disorders” or “epilepsy or related disorder” shall mean any disorder in which a

subject (preferably a human adult, child or infant) experiences one or more seizures

and / or tremors. Suitable examples include, but are not limited to, epilepsy

(including, but not limited to, localization-related epilepsies, generalized epilepsies,

epilepsies with both generalized and local seizures, and the like), seizures as a

complication of a disease or condition (such as seizures associated with



drug use or wthdrawal, alcohol use or w thdrawal, sleep deprivation, and
the like), essential trenor, restless linb syndrone, and the |ike.
Preferably, WW@20d¢/8083ber is selected from epil epsy (regapgrszodhisipe,
under|lying cause or origin), essential trenor or restless |linb syndrone,
nore preferably, the disorder is epilepsy (regardless of type, underlying
cause or origin) or essential trenor. The term "subject"” as used herein,
refers to an animal, preferably a namml, nost preferably a human, who is

or has been ' of, tr nen [V nt. The term
“therapeuti c%ﬁ%ﬁ'g‘o%@i %e gﬁ%ﬁ?ﬂ "é égveﬁﬁ%ﬁa@ieésrglseﬁggqgﬁphgﬁ anount of
acéI ive c;)ﬁpOprugrwsuvahﬁydas:tmmJépulepéy,tawm; hédawtr?mhacsgﬁesStmnbnﬂlohangmL or ]
by a1 escar SHGUSSEMEPHRET AroN O 5MAUENSH S5oP SERBYate AP Sk cho
i ncl udes al | gyiehibaRma restiéssInTEd Ao, aha%éiuk%e@efefabudwwngﬁﬂeml ng
treated. As used herein., the term "conposition” is intended to enconpass a

product conpbelestad froreenippsy regandipsrelides Hnderying cruse peerigink assantiant s, as
N
well as anyy B@BEE@fesﬁ%s%ﬁbi@QH#oh% gﬂi Fetfér¥b|9 lafa‘i'&okfe? Aléé%leg%)gunts. Wher e

conbi nati ons spec i ngr ts I'n e speC|

t he conpoundg§egardimssiohtype,aundeilgng metor@nglhaameessenﬁawemome chiral center,

they may accordingly exist as enantioners. Where the conpounds possess two
or nore chiral centers, they may additionally exist as diastereonmers. It is
t o be under st ood Tmtaierml“éulaacﬂaksserleheremn:bfer'smaneanMdl,mreﬁefaW& enconpassed

thin th | t h th
rystal | i ne MRS BPCE R DIEn I Beor be® hest B sl Alfefment ‘cuch are

i ntended t o bBsdrigtion@e éxpetinidi®. present invention. In addition, sone of the
conpounds may form sol vates with water (i.e., hydrates) or comon organic 10
WO 20061007435 PCT/ US2005/ 021513 sol vents, and such solvates are al so

i ntended to be e”ﬁ%ﬁﬁsﬁﬂr%édﬁcall%l@ﬁectﬁfé%ﬁoeﬁf’ BiuSed RUMH, hidans Waer & the
processes for the preparation e conpounds according t
amount of active compound or pharmaceutlcal agent that elicits the blologlcal or
medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other clinician, which includes alleviation

of the symptoms of the disease or disorder being treated.

As used herein, the term “composition”’ is intended to encompass a
product comprising the specified ingredients in the specified amounts, as well as
any product which results, directly or indirectly, from combinations of the
specified ingredients in the specified amounts.

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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the invention give rise to mxture of stereoisoners, these isoners may be
separated by conventional techniques such as preparative chronmatography. The

conmpounds naNO koes/po7esar ed in racem c form or individual pefagijo9raEs Nay be
prepared either by enantiospecific synthesis or by resolution. The conpounds

may, for exanple; be resolved into their conponent enantioners by standard
techni ques, such as the formation of diastereoneric pairs by salt formation
with an optically active acid such as (-)-di-p-toluoyl-D-tartaric acid

d/ + t by f t
gpys? ;I |(I )zatsf’lefﬁnténﬂncrﬁécé’h %%%'reg? SQ Vi' "dﬁaé%geﬁé@%%lf’#%%c‘lﬁ'ﬂg s may al so
be resol ved sbypé@frtmtm@m@ﬁ di astereoneric esters or amdes, followed by

chromat ographi ¢ separation and renoval of the «chiral auxiliary.
Al ternatively, the conpounds may be resolved using a chiral HPLC colum.

During any of thgy & gRS58Eed<es f&*tﬁ@?l‘e?akéﬁ&ncﬁftﬁé‘éorﬁ@&ﬂ%%%oﬂﬁng{ present

|nvent|0n it my be necessary and esirable to otect sensitive or
reactive gr@lﬁ)@vaﬁm@r@veﬁlse@ toemixire ofiblerecisomers ftbese EBamersmayle achi eved by

nmeans of co , : ' '

P ot ect | ve. EoaleR ) othhfiita BebolcBYE SuorPul broBars PO RRARBLPER, ey o
1973; and TompoGidsemay keRreépaved iNitasemierfotrecan individualgrantiomérgany be

Synt hesi s, John ley & Son ro I n s may be renoved at
a_conveni enf R 8'(%%@/ eg\ﬂgé%spﬁgﬁlﬁ&nggﬂgagb %?&lrﬁ'f’ﬂoﬁ#‘pﬁfé’"b%“ 8ﬁ'he present
i nvention i rmdwdﬁsexmﬁom Beirésol¢aDip théwdbmgsn@ft énftiorhersisustdadarl thi s

i nventi on. eneral ,  suc rodrugs . w ||l be functiagnal deriyatives of the

conpounds V\Atﬁ%‘ oyes. suchs the dymatipt ohiastereamerts Ratisdy sl fopraafiandth conpound.

Thus, in th%n'ﬁphbéﬂsadﬂf/e b&i@aétﬁﬂ?ﬂés Pf dutﬂ%ltﬁfyﬁQBcBHah@H@IBRah@lbr (+idip-term
"adm ni stering enconpass t treatmént of the various disorders 11 WO

20061007435tq¢why§2695¢ egdwwwealéydraqaemlmsﬁalhmoe@ﬁﬁ@m%@*&n afiteeal | y
di scl osed ofg waaEeaTﬁeféBfe?@iBﬂn&@h%g alsdthe J%Q%lx@@bg?@rﬁ*aftlbﬁ%lfgﬁés@r Gred, but

whi ch converts to the's led C oun ter mnistration to
the patient esmoealnld@aaﬂollwed:byjnhr@ma’tmgfapme separation and removal of the

chiral auxiliary. Alternatively, the compounds may be resolved using a chiral
HPLC column.

During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by
means of conventional protecting groups, such as those described in Protective
Groups in Organic Chemistry, ed. J.F.W. McOmie, Plenum Press, 1973; and
TW. 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
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sel ection and preparation of suitable prodrug derivatives are described, for
exanpl e, in Design of Prodrugs, ed. H Bundgaard, Elsevier, 1985. The
present i nveMWO 2a6/7¢dsi des phar maceutical conpositions copptiusiedgorsis
conmpound of forrmula (1), a compound of formula (I1) and / or a conpound of
formula (111) in association with a pharmaceutically acceptable carrier.
Preferably these conpositions are in unit dosage fornms such as tablets,
pills, capsules, powders, granules, sterile parenteral solutions or

suspensions, nmet.er ed.aer oso | i qui dr ops oul es, .

aut oi nj ect or 9 E’t’:@&"tg‘}% GB'BBQF’EQJ?P%EH F%B‘S@ﬁ?d 'ﬁbﬁt“'@gﬁpung?’f’ﬂ@nasal

subl i ngual OMayﬁﬁtﬁésﬁéﬁlﬁéﬁllideis%lds@B; bl fwhich c@déﬁ@t@ﬁé@pb@me@kﬁombabﬁd ation or
insufflation, A ternativel e conposition nay be presented in a form

sui tabl e for'”dﬂ‘t%aﬁ%@l@ﬂymé%;am t%ﬁﬂ'ﬁ'&? Q&H’Y‘?ﬂt@!’?'a‘?r%?ﬂ”rﬁ%foré&%rrpl e, an
i nsol ubl e saldje@fontdhd dﬁ’@béﬁéﬁoﬁ%ﬁﬁﬂ%@ I?HI(EIB RFivaiesif @BQ&Fb%dSﬁJr may be
adapted to provi de a depot preparati on intranuscu i'nj ection. For
preparing s@*&@'@dﬁ@ﬁ%ﬂm ed H.dhindgsard; Elsepller,n1(9i8§al active
ingredient is mxed with a pharmaceutical carrier, e.g. conventional

tabl eting ingredients such as corn starch, |actose, sucrose, sorbitol,
talc, stearic aciThe pregerashventlsn@w\ddesphadﬂnaedztdiwhmqmimulmtse:ompnglmgm and

ot her pharmaceut i cal  dil ue wat er., soI i d preformul ation

- omoni t1 on_ Saihbdite dtonila T, Ldoadd romiin 10 4HE of B eI B oy cal ent

- Wen referrifgmuia (1hes asstckdtiohitod pn&mmaumsauyla@wptme cbmageréf@my it is
nmeant that the active hg&)edl ent is di s ersed evenlbiqi% ) ogghout t he

conposi tion di5se FAPPF ARSdB Uit SRSAgS OHBS SUCHPS {7 esulest o equal |y

~effective dopaggers draRuledCotedie ﬂa?&lt@r‘aﬁsol@ﬁdds%r%ﬂ%é‘r%%' Mterddiagroze| | d
- prefornul ati on corrp05|t|on I's then subdivid into unit dosage fornms of the

type descri 8dlifiuithenrays sliers, @mfg)uf%ﬁvtammorﬂemea@baupmgne@ feiforehe acti ve
~ingredient of, Fehféberr‘fuﬁ‘é‘!ﬁésddlwmer oriréb‘i‘altaamnﬁ&tgat@h Bx'#o|r§dfﬁ ét%gﬂ%ge

conposition "can coa W S€ CO e form
af f or di ng t hinhalatiomnt ingefflafionpr Altemgtivel g dhe mmp@s»horenayrbbwesdm&d iad et or

D oG 16 0008 OB 43 BETRR R oy e a0 ond
insoluble salt of the active compound, such as the decanoate salt, may be
adapted to provide a depot preparation for intramuscular injection. For preparing
solid compositions such as tablets, the principal active ingredient is mixed with a
pharmaceutical carrier, e.g. conventional tableting ingredients such as corn
starch, lactose, sucrose, sorbitol, talc, stearic acid, magnesium stearate,
dicalcium phosphate or gums, and other' pharmaceutical diluents, e.g. water, to
form a solid preformulation composition containing a homogeneous mixture of
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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envel ope over the forner. The two conponents can be separated by an enteric
| ayer which serves to resist disintegration in the stonmach and permts the

i nner conp¥0emse/0dm3IPpass i ntact into the duodenum or to grgeb@wedii n
release. A variety of material can be used for such enteric |ayers or
coatings, such materials including a nunber of polyneric acids with such
materials as shellac, cetyl alcohol and cellul ose acetate. The liquid forns
in which the novel conpositions of the present invention my be

i ncorporated for adm nistration orally or by injection . include, aqueous

S0 ut | one. BHETUSAYE A 3D GLIR By hus COMRIRI e Bt PEInG, 8 a8 81
flavoured &ivelopb@Uer thelfbrnsst bt ol dnipéRBn@af Ye! HpaRfEd BY bn ehfiRME Oi |,
coconut oil or "peanut oil, as well as elixirs and simlar” pharmaceuti cal
vehi cl es. dayaragiieh sejvgqn@rrgsﬁgdl@mtwgmaith@sf@gmwnﬂmerraaag‘man@us pensi ons,

doxt r an, - Sodt faneneBpadk Hie b TR auan TSy (I RAAdIn BkaEL.2 & 0l nale
p](c)I %/X: gy! n \?wietyl Q:meﬁ?magéjmsedffo?ﬁ%@?m?yae opheathwﬁes%im?atregzl:sgo?il 'lci)ons
and 1 or a BOMIEE RaReR PEBIneRe abits Wb oS B atitfesa ool Ch

phar maceut i slédhot and telulcsecivetiteg t 0 conventi onal pharmaceuti cal conpoundi ng
techni ques, which carrier may take a w de variety of forms depending on the
formof preparation desired for admnistration, e.g., i.v. sterile

i nj ectabl e for myhalig@aTorthd in WAficR HRDSVRACARbOSionBRITHRDEc R if@@ritbh| 1 21 ng
agents. A unit dose would contain about 10 to about 300 ng of the active

i ngr edi ent .Manke ingarrorated doradminisirationyerally pr by injacdion iNalusig: Aguequsact i ve

i ngredi ent sg L | 3L dH P C i ne

cel | ul ose, Sssocl)d ?ﬁ%%??g?%ﬁ'ag?@?g%ﬁ%‘g ﬁ%%érygéﬁr%ﬁ%%%has{dg‘,s’ %ﬁ?%&?d\/\at er,
carnauba vemuylsiopgwih edibioils suhias entlonseeskeil, sesame pinsagpavtiailor pol yet hyl ene

gl ycol, sy ol | . pol t e slkd in the art
M Cr ecogiort dEAs VR YREs aPG SRR KRR =GuEE vslies” SuteBE LT () 7
conpound ofdi$mersing ar §dsphendind ab@ntddol 8IS ShiSpertsiths BeNide/syAthefiGand or a
conpound of formul a gl I Ig {m be siml.arl ,g{egared ang, nmay contain

natural gums such as tragacanth, acacia, algln e, dextran, sodium

carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.

To prepare the pharmaceutical compositions of this invention, a
compound of formula (1), a compound of formula (l1) and / or 2 compound of
formula (lll) is intimately admixed with a pharmaceutical carrier according to
conventional pharmaceutical compounding techniques, which carrier may 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 (I!) and
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simlar inactive ingredients. One skilled in the art will recognize that
phar maceuti cal conpositions conprising nore than one active ingredi ent may
be simlarl Wpregen¢d8 according to known nethods. |n anpenipsshosierisizof the
present invention R is selected fromthe group consisting of hydrogen and

met hyl . I n anot her enbodi nment of the present invention R2 is selected from
the group consisting of hydrogen and nethyl. In yet another enbodi nent of
t he present i nvention R and R2 are each hydrogen or and R2 are each

nmet hyl . n_enbodi me resent ntlon - sel ected from
t he group 28?\%99’[“%@"%?”8 e(lglﬁmay%qzs@ﬂgr prﬁﬁa%ﬁﬁ’cﬁ%aeﬁﬁ% "ent of the

present i Ngphilar MactitéIgictierits - CHZ-. 1 n an embodi ment of the present R4 is
sel ected fromthe group consisting of hydrogen and nethyl, preferably, R4

i s hydrogen. In an enbodi ment of the present invention ais 1. In an

embodi ment of t hgRLEFHER N ﬂw@‘é?mrll‘?ébo%nlzétﬁél dH&'nﬂQ@éuticégéBn%a&s%o% '” anot her

enbodi nent of the present 1 nvent I'S an I nteger anot her
enbodi ment ebmpriging mese than onecantive ingredientamay he suwitarty poepayed ecqordlng anot her

enbodi nent invention c is an integer fromO to 1. In yet
anot her enbgélll(@ﬁ}p] ﬁ%%ﬁe present invention the sumof b and c is. an

integer formO to 2, preferably an integer formO to 1. In yet another

enbodi ment of th resent ipvention b is Oto 2 and c is O.
T4 V0 20061007438 FATORIESF obe pipsent niedion -5 Selasia TR S aroue or esent
i nvent It on, @nsnstmga:fwya@geh laRE theitRyl. Gh aﬁcﬁﬁébemssarﬁrehedf the@ieddme group
consisting 0
g invention R? is selected from the group consisting of hydrogen and methyl. In yet
another embodiment of the present invention R' and R? are each hydrogen or R’

and R? are each methyl.

In an embodiment of the present invention -(CHz).- is selected from the
group consisting of -CH»- and —CH»-CH5-. In another embodimeqt of the present
invention -(CHz)a- is —CHz-.

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

In an embodiment of the present invention 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 c is an integer
form O 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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O/ O 3 and (R3)c O LwJ O In another enbodi ment of the present

i nvention,
0: (R3)b-\

is aring structure selected fromthe group consisting of

| WCRBPdror43® and O I n an enbodi nent of the prespai/ukisanisgn.

ring structure selected fromthe group consisting of 2-(chromanyl),

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

2- (5-chl oro-2, 3-di hydro- benzo[ 1, 4] di oxi nyl ),
2-(7-nitro-2, 3-di hydro-benzo[ 1, 4] di oxi nyl ), 2-(6, 7-di chl oro-

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

(R3)c
is a

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

and 2- (7-chloro-benzo[1, 3]dioxolyl). In another/emhgdi nent of the present
15 WO 2006/ 007435 PCT/ US2005/ 021513 1\FR l)Js a ring structure

sel ected fromthe or 8x 4
di hydr o- benzo[ 1, 4 o%%;s/@ﬁféng&f tggr?ﬁ;fsreﬁf igg%ﬁt(rynhydr o- belﬁzaor nf 4tfucf oxi nyl ),

i nvention,

2-(6,7- dichloro-2, 3 di hydr o- benzo[ 1, 4] di oxi
2- (2, 3-di hydr o- napht ho[ 2, 3- Db][1,4]di O{%ﬁb I
present invention, - is selected from

of (R5)c 0 Oselected from the group consisting of ,

®)
0
<R3>b—EI M- (R3>b—©: ]h(
# 0 . (o) and

(R®),

2 7 X( 0
@ ]
o . In another embodiment of the present
invention, is a ring structure selected from the group consisting of

(Rf‘>c

R j‘( (R3>b j%
e Xy
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[1,4]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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\' I ~5\V\ (RS)b (Rti OOand O (R5)b O In another enbodi nent of the

present invention, \ \ ;| I R(R5)1) is selected fromthe group consisting
of O (R5)cWOGQI436R )e 5 zli"c:it 5 and MCO 16 WO 2086r/0820ds3R21513
PCT/ US2005/ 021513 i 1Rl In an enbodi rent of the present invention, - is

selected fromthe group consisting of 2-(2,3-di hydro-benzo[ 1, 4] di oxi nyl),
2- (benzo[ 1, 3]dioxolyl), 3- (3,4-dihydro-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-dj hydr o- benzo[ 1, 4] di oxi nyl ), 2-(chromanyl),

2- (5-fluoro, i hydr o- benzo[ 1, 4] di oxi nyl ),

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

benzo[ 1, 3] di BX© yl.éa ritrg(sfrudturé %el%ct%ddio‘ﬂ’!ﬂf rB6p dSMslstih b 2X(58HIdro-2,3-
2-(7-met hyl -2, 3- hydro- benzo di oxi n

2-(5-chloro dzy@onhewaﬁa)‘l]g@myp,ﬂ Wj an’fre;a w:wdrozb%n;on /Aldioxinyl), 2-(6,7-

b 2,3-d . ) hydr o-
benzol 1. 4] d*."?x"?f?ﬁ'??e‘“@‘ﬂ(é Eppo gy f0d 22 SRR pRnaTA T ©
2- (2, 3- di hyblidldimfiiv)ho[ 2, 3- b} [ 1, 4] di oxi nyl ) and

2- (4-met hyl -benzo[ 1, 3]dioxolyl). iR In another enbodi nent of the present
invention, - is selected from

in an embodiment of the present invention, is selected from the
5 Z ° 5 I N °
@ | R | e
group consisting of x Z 0 :

(R5)c

AN
(Rs)b_;_'
/
O . In another embodiment of the present invention,
0
5 |
R >‘§—
is selected from the group consisting of # 0

RE‘)c

16



t he group consisting 2-(benzo[ 1, 3] di oxolyl),

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

(6-chloro-2 benzo[ 1, 4] di oxi nyl), 2-(7-chloro-2,3-di rQ

benzol 1, 4]d?‘(?g<| ny?/fMgZ (7-met hyl - 2, 3- di hydr o- benzol[ 1, 4]d?’§§2$ﬁ%¥’?215”

2- (6-brono-2, 3- di hydro-benzo[ 1, 4]d|0X|nyI) and
2-(6,7-dich|oro-2,3-dihydro-benzo[1,4]dioxinyI). I R I n anot her enbodi nent
of the present invention, - is selected fromthe group consisting of

2- (2, 3-di hydro-benzo[ 1, 4] di oxi nyl ), 2-(7-nethyl -2, 3-di hydro-
benzo[ 1, 4] di oxi nyl ) and 2- (6-brono-2, 3-di hydro- pemzp[ 1, 4] di oxinyi). In an
enbodi nent of the present invention R3 is seleotqg firom t he group

consi sting of halogen | ower al kyl, hydroxy substitited | ower alky

"0 (1 ower  al kyl i aNgmbesimepteldhé ataset NVRON. alkyT arf Aelegied feary b
al kyl ) ani nogrop BRELHY of RIPSLHTBRS-b8zd hAIRSGHANS-(bEHLRNY bRIBR! . sel ect ed

fromthe grou consi s enbodl ment of

the present (3, Mdi%bﬁﬂ@?’l 41diaxepinyb.2-(§-cldaror-h.8-difwstiprbeaza éidl%n)d)‘ 2chloro

d nit / f th
R e
an;:l I ;)wgrfabm)doﬂ A dicedryl )h 2+(7-ehitvook2 fedihydrb- uelrt]neolidl;tt]dlemnyl |Za(ﬁ3chlomn Rf5 ![ ﬁ
sel ected fr u odi 0 e
present inv ?\rﬁ Etgfdf%o[yhegézw 2%‘0 qﬁyq(aj‘g Fa(;[ ‘5‘“‘"@@3‘9 P‘\%? C(O1Is
g; IhggrJ e; hagi wrgaduektreglzon%]duoam}l )R3-(5-8hlofBs2, eaiuwﬂré-tb@nzd[mgimgﬁg) QGC((B%I) sé}t |( lng W?;
al kyl) . é ché}ré cﬁ%ﬂ%ﬁ?“d‘f PHBﬁL%@Jng'C%OFO ?%\/@F\Y‘yB in the conpound
of for rrul a bénzo[ 1, 4}dﬁ>xﬂw»eg (sibhrbro@ @m@&@%éhza[md@xmw zauz samgdigrent of the

present invention, eo-center on
naphtho[2, 3 b][1 4]d|oxmyl) and 2- (4-methy| benzo[1 ,3]dioxolyl).

In another embodiment of the present invention, is selected from

the group consisting 2-(benzo[1,3]dioxolyl), 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-dichioro-2,3-dihydro-benzo[1,4]dioxinyl).

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

group consisting of 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2~(7-methyl-2,3-dihydro-

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

In an embodiment of the present invention 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 R3 is selected from the group consisting of
halogen and nitro. In another embodiment of the present invention R? is selected

from the group consisting of chloro and nitro.
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conpound of forrmula (I) is in the S-configuration. In another enbodi nent of
the present invention, the stereo-center on the conpound of formula (1) is
in the R cowOgpanam4BdN. I n an enbodi ment of the present rgmentisomsii he
stereo-center on the conmpound of formula (I1) is in the S-configuration. In
anot her enbodi nent of the present invention, the stereo-center on the
conpound of forrmula (11) is in the R configuration. In an enbodi nent of the
present invention the conmpound of formula (1) is present as an
enantionerically enriched m xture, wherein the %enantioneric enrichnent
(%ee) is greater than about 75% preferably greater than about 90% 18 WO

2006/ 007435 PCT/ UpZ20Episbdirhdat omeé pre@éﬁtﬁﬁﬁérhlbh I:{an@eI@E:teﬁffﬁim tHeqyrbu®5% nost
preferably greater tEan about 8% In an_enbodi nent theéﬁresent

i nvention t hePSHIPS 9 |)(5‘P|q98Prﬁ[Ppé°‘("F’I 3"‘3{‘ In ﬁ'?‘gg%rrﬁm%%d'@ﬁ" € PERseRt cal |y

enri ched m XinyeionVas QbloclddSroth GARRY, NABRY, bfom&Bhd Gt (%ee) is greater
than about 75% preferably greater than about 90% nore preferably greater

than about 95% nost preferably greater than about 98% In an enbodinent of

the present invenpiy ﬂ'bn%o&rﬁi@ﬁ%?‘t‘t@ﬁ e?énlfuﬂgegpgn'oﬁ flthe F&‘F&E Haﬁn ﬁgg&acti vity

at 100 ng/kg is greater an or e ano er e i ment of

the present invention are corrpound (I I) wherein the MES

activity at 100009/ kg is gr\e/@i,f an eq to 3/5 mce. Representative

conpounds of resent in b of, ar as |sted in Tables 1 and 2 bel ow.

Addi ti onal coRpol Pﬁ‘ferh'{éﬁ presen nv fon Wrﬁeré}ﬁg '1Satn%q?3 'E Table 3. In
e

Tables 1, 2 and 3 be col um headed "stereo
st er eo- conf|gedeeted fiamehe ghaupcennisisting obhalogen, hetrm@tyammcgrmhe, Iaweeajhyald at the

starred bond e (?)E@ t pared as a
m xture of Sowgpglkg%?ncg ég h’%‘ﬁgr\/é@'t 'ﬁ a?x%&,e@%ﬁmb%@]}ﬁ%ﬁ@?éﬁ@egéni s listed,
the stereo-configuration was based on theemgntionerically enriched
starting

invention, in the compound of formula (1), is other than
F o)

Ry |
\ . .
0O wherein b is 1.

In an embodiment of the present invention, the stereo-center on the
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 (ll) is in the S-configuration. In another embodiment of the
present invention, the stereo-center on the compound of formuia (ll) 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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material. Table 1. Representative Conmpounds of Formula (I) Ot R-i 11 R
(CH2)a OSN \R2 i~R~-i ID No. Stereo (CH2)a RR2 11 2-(chromanyl) CH2 HH
19 WD 2006/ Ww02d@moRGY/ US2005/ 021513 2- (6-chl or o- 2, 3-di W@sz&%/ozlsm

benzo[ 1, 4] dioxinyl) R CH2 HH 17 2-(benzo[1, 3]di oon yl) CH2 HH
2-(5-chloro-2,3-di hydro 21 benzo[1,4]dioxinyl) RCH2 HH

2-(7-nitro-2, 3-di hydro 25 benzo[1l,4]dioxinyl) RCH2 HH 2-(6,7-dichloro-2,3
di hydro- 27 benzo[1,4]dioxinyl) RCH HH 2-(2,3-dihydro naphtho[2, 3- 28
b][1, 4]d| oxi n H 2-(7-chlorp 31 benzo[ 1, 3]dioxolyl) CH2 H H

Tabl e 2: WP&%WF%{?_‘VQF%MG&é?o'd)tfQ%rrﬁgﬁt(fr%fPTﬁ)b'mJth%tha'}/agoqt i I R
(CH2) a NS—QB%.

In an embodiment of the present invention the compound of formula (11) is
present as an enantiomerically enriched mixture, wherein the % enantiomeric
enrichment (%ee) is greater than about 75%, preferably greater than about 90%,
more preferably greater than about 95%, most preferably greater than about
98%.

In an embodiment of the present invention are compounds of formula (1)
wherein the MES activity at 100 mg/kg is greater than or equal to 3/5 mice. In
another embodiment of the present invention are compounds of formula (il)
wherein the MES activity at 100 mg/kg is greater than or equal to 3/5 mice.

Representative 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] R
|
% (CH)7—O0—S—N
| S
o] R
ID No. Stereo| (CHa)a R’ R?

11 2-(chromanyl) CH2 - H H
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101 2 R | R

I D No. -

Stereo (CH2)a N4 R R2 2-(2,3-dihydro 1

benzo[1,4]dioxinyl) CH2 NHHH 2 2-(benzo[1, 3]dioxolyl) CH2 NHHH
3- (3, 4- di hydwe-226é/@7438nz0[ 1, 4] di oxepinyl) CH2 NH H H 2- (2cBushobydifs 4

benzo(1,4]dioxinyl) S CH2 NHHH 20 W 2006/ 007435 PCTI US2005/ 021513

2-(2,3-dihydro 5 benzo[1,4]dioxinyl) RCH2 NHHH 2-(2,3-dihydro 6
2-(2,3-dihydro 7
benzo[ 1, 4] dioxinyl) CH2 N(CH3) HH 2-(6-chloro-2, 3-di hydro 8

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

nmet hyl

benzo[l 4]d| r\vu nyl%ﬁ CH2 NEL 2 /G_annrﬁ 213 é'i')' s\ 9
benzo| 1, 4] diloxi nyl ) S EFECRRIGELAAREG- | chrotanyl) o2 NH H H| 2- (51| uo
ro-2, 3-d i {h ydoro 18 %ﬁg@[[ﬂq,]d,},ﬁhg?(l pyl ):( S |CHL HH H H
2-(7-chloroi2, 3-dihydrao 14 benzal 1 Al dijoxinyl]) S 2 INHHH _ 2-(6-chlioro 15
benzo[ 1, 3] dijoxollyl )~ GH2-thanepld.3]dioxolyl) CHa H H
2-(5-chloro-2,3-dihydro-
21 benzo[1,4]dioxinyl) R CHz H H
2-(7-nitro-2,3-dihydro-
25 benzo[1,4]dioxinyl) R CHa 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 bl[1,4]dioxinyl) R CH2 H H
2-(7-chloro-
31 benzol[1,3]dioxolyl) CH; H H
Table 2: Representative Compounds of Formula (il)
R 0 R
| |
7 (CHz)s—N—S8—N
| \Rz
ID No. Stereo| (CHz). | NR* R’ R?
2-(2,3-dihydro-
benzo[1,4]dioxinyl) CH2 NH H H
2 2-(benzo[1,3]dioxolyl) CH; NH H H
3-(3,4-dihydro-2H-
3 benzo[1,4]dioxepinyl) CHz NH H H
2-(2,3-dihydro-
4 benzo[1,4]dioxinyl) S CH> NH H H
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2-(2,3-di hydro 16 benzo[ 1, 4]dioxinyl) CH2CH2 NHH H 2-(7-nitro-2,3-di hydro
18 benzo[1,4]dioxinyl) S CH2 NHHH 2-(7-nethyl-2,3-dihydro 19

benzo[ 1, 4] diwei2melop748s CH2 NH H H 2- (5-chl oro- 2, 3- di hydr cecus2005/021513

benzo[ 1, 4]dioxinyl) 'S CH2 NH HH 2-(8-nethoxy-2,3 dihydro- 22

benzo[ 1, 4]dioxinyl) S CH2 NHH H 2-(6-brono-2,3-di hydro 24
benzo[1,4]dioxinyl) S CH2 NHHH 21 W 2006/ 007435 PCT/ US20051021513

2-(6, 7-dichloro-2,3 dihydro- 29 benzo[1,4]dioxinyl) S CH2 NH H H

i 8 TR MRS R R e g o
benzo[ 1, 3] di ox®i yl) Kdrzo[N-HdioKinyhab e R Addi gHgnal Npppungs crf t he Present
| nvention RZ4_ Q0 R11 | L1l i ly X-NS-N \R12
2-(2,3-dihydro-
6 benzo[1,4]dioxinyl) CHz NH | methyl | methyi
2-(2,3-dihydro-
7 benzo[1,4]dioxinyl) CH2 N(CHa) H H
2-(6-chloro-2,3-dihydro-
8 benzo[1,4]dioxinyl) S CHa NH H H
2-(6~fluoro-2,3-dihydro-
9 benzo[1,4]dioxinyl) S CHa2 NH H H
10 2-(chromanyl) CH. NH H H
2-(5-fluoro-2,3-dihydro-
13 benzo[1,4]dioxinyl) S CH; NH H H
2-~(7-chloro-2,3-dihydro-
14 benzo[1,4]dioxinyl) S CHz NH H H
2-(6-chloro-
15 benzo[1,3]dioxolyl) CH; NH H H
2-(2,3-dihydro-
16 benzo[1,4]dioxinyi) CH2CH2 | NH H H
5-(7-nitro-2,3-dihydro-
18 benzo[1,4]dioxinyl) S CHz 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 CHa NH H H
2-(8-methoxy-2,3~
dihydro-
22 benzo[1,4]dioxinyl) S CH. NH H H
2-(6-bromo-2,3-dihydro-
24 benzo[1,4]dioxinyl) S CHa2 NH H H
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ID No. - Stereo X NR14 R11 R1

2 2-(5-nethoxy-2, 3-di hydro 23
benzo[ 1, 4] dioxinyl) S CH2 NHH H 2-
HH 2
H 2

me
(6-met hyl carbonyl -2, 3 di hydro- 26

benzo[ 1, 4] diyyd CH2 NH - (6- et hoxycar bonyl - 2 ' r.o-

benzo[ 1, 4] di oxI ny(%o)i43 CH2 NH H - (6- hydr oxynet hyl - 2, BP‘gT/ﬁ ?{52021%15,

benzo[ 1, 4]dioxinyl) S CH2 NHH H 22 W 20061007435 PCT/ US2005/ 021513 2-(7

am no- 2, 3-di hydro 36 benzo[1,4]dioxinyl) S CH2 NHH H Conpounds of fornula

(I') may be prepared according to the process outlined in Schene 1. 0 Rl
C-S-N1 Rr \ 101 \R2i Rai 0 11 R* (CH2)2 OH (CH2)a OS N NOp R (V)

(1) Schene|1 Accqr dp4glrydictiordt2, 8ablly substitut ed|conpolind of fformula|(V), a
known conpound ar conpound prepared by known netihods, [is regcted witth a
suitably substi tjut ed c‘éim%'ehd of formula (VI), a known conpgund or ¢onpound
29 benzo[1,4]dioxinyl) S CH; NH H H
2-(8-chloro-2,3-dihydro-
30 benzo[1,4]dioxinyl) S CH; NH H H
2-(2,3-dihydro-
naphtho[2,3-
33 b][1,4]dioxinyl) S CH; NH H H
2-(4-methyl-
35 benzo(1,3]dioxolyl) CH, NH H H

Table 3 Additional Compounds of the Present Invention
R“ 0O

ID No. Stereo X NR™ | R" R'?

2-(5-methoxy-2,3-dihydro-

23 benzo[1,4]dioxinyi) S CHa 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 CH2 NH H H
2-(6-hydroxymethyl-2,3-
dihydro-

34 benzo[1,4]dioxinyl) S CH, NH H H
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prepared by known nethods, in the presence of a base such as NaH, TEA,

DI PEA, pyridine, and the like, in an organic solvent such as DM, DVSO and
the |ike, towgizelledd014d® correspondi ng compound of fornul a KdDus26BRpsunds of
formula (11) may be prepared according to the process outlined in Schene 2.
Or \ Ra O H2NS-NH2 R (CH2)a NS NH2 Ra O (lla) r ~1 I R- (CH)a NH O
1 (MI) ORL\1 1 R4O0ORII / 1 R(CHR)aNSNI R CA-SNIOO\R (I1)
(M11) Schene 2 23 WO 2006/ 007435 PCT/ U320051021513 Accordingly, a

sui t ably sphsti+tuteg-ceorpeund—of—torma (W H—atknrewr—gonrpound—er—eenpound
prepared by known e i@ no-23-GiBydrPed with|sul fani de, a |known conmpound,
pr ef er abl y| whggei n thgbrﬁgpf,qmogmyj)s pregeny igHEN amyAt |i ny the rgnge |of
about 2 to ut pqui valents__1n_an nrgani c_solvent suadgh as 7H|:, di.oxane,
and the like, preferably at an el evated tenperature in the range of about

cor respondi ng corgaIReLE FAFTY) feyPethad e stclFRBIA fickepg § V' 1€ 11

substit ut ed odllipediindSaihfenfeotf.mul a (VI1), a known

0] R’
|
Cl—ﬁ—N\ o 1
o R i N
7 (CHz);—OH » * (CHz)a—O—-‘S‘——N\
(Vi) O R?
V) ()
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 ().

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

0 X9
HZN-—ﬁ‘o—NHz (CHz)a N—-ﬁ-—NHz
0 0

4
l'? {(E))
5 (CHo)s—NH
4 1
7% (CH2)

outlined in Scheme 2.

)
| N—S—N
Cl—S—N a 1 \R2
Il \Rz 0]
o (In)
(Vi)
Scheme 2
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conpound or
substituted
prepared by
pyri di ne,

process outlined in Schene 3.

conpound prepared by known nethods, is reacted with a suitably

conpound of forrmula (VII1), a known conpound or conpound

gqp%q(()k Rods, in the presence of a base such Dl PEA,
t he (fﬁi in an organi c solvent such as DI\/FPg'BNé@’S’(Q 3t he
like, to yleldthe correspondlng compound of formula (Il). I Rl (R3)b_+
:0 Conpounds of fornmula (V) wherein is may be prepared according to the

O OH CI2HC- (CH2)0-1 (R)b O (lower alkyl)

OH

(XI) (X (R3)6 ~(CH2)0.1 --~ (R3)b (CH2)0-1 | Ok ~ O\LOH (XI1) 0 (lower

al kyl) (Va)
formula (X),

react ed wthcﬁnéqrh%ylﬁfl Orygéﬂgt%f%ﬂr%‘ggggund R\T rS;a %rr%?tggwﬁ) n%érr%o 2vvn

conpound or
met hods, in

Scheeeotlinglg, oo stiitaplyysubstittitédt @ppound o fortruz (V1Hpaknowal  of

S

& RAGVH BEMB &uh@fp?é@ﬁdbw\xrﬂé’n’élrﬁﬁg/smﬂ%l@ﬁﬂe%&ﬁt iNHreARG@H iy known

t he presence o base such as sodi um nethoxid sodi um

et hoxi de, sofapmﬁmge ofiabewi ddo aperthsequivalents.Horn @@am%@lw@hwtasw%m de, and
n%r 9Ag ke @84 gﬁé?érasﬁb aﬂselév%wbat@mpﬁratﬁiéﬂiﬂf}ﬂé {aﬂdae@bf aﬁegrot he

the |ike,

li ke, prefera at an e

ted t erature Int range o out

about 100C, 5ﬂ5ﬁatopabeﬁbﬁ@0?l0y medre @b&feltabh/ea‘tlabnuttreﬂmetm’npereture doyield tihe t he
correspondi ng, CONBRNNG cOmpolndst farhita ha).

Alternatively, a suitably substituted compound of formula (Vil), a known
compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (VII1), a known compound or compound
prepared by known methods, in the presence of a base such as TEA, DIPEA,
pyridine, and the like, in an organic solvent such as DMF, DMSQO, and the like, to
yield the corresponding compound of formula (l1).

. | N0
eIt
Compounds of formula (V) wherein is 0

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

O
: \ OH CleC—(CH2)0_1_—<
(R3)b_|' O—(lower alkyl)
Z oH 0 g
X)
0 0
(R%—{(I (CHdoy ~ ——— <R3)b—'—(:/|\ (CHz)o-
A .o>_ }—o\ N o>— \—oH
i) @) (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 (X!), a known compound or compound
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The conpoun
agent, such

d of formula (XI1) is reacted with a suitably sel ected reducing

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

di et hyl

et her, and weo=o0bd/doa435t 0 yi el d the correspondi ng conpoundrof/u§ooesmnzisas(Va). \
\ , R'Il Conpounds of fornula (VIl) wherein is O may be prepared according

to the proc
}-'(CH2)0-1

ess outlined in Scheme 4. \ 0 (Rbj }--(cH2)0-1 (1Z5)b
|0 1~0 ON-12 (X111) 0>~ (lower alkyl) (XIV) 0i~ 10.

(R5)b >

-(CHz)o-1 O\-NHz (Vila) Schenme 4 Accordingly, a suitably substituted

formu Xl oun r_conpound pared by known
pisPRTRH B bownk e e pEGRBIE 06 Bhed ST L SRS Wt v nraont
a known cormmmmiads;sbdmnaéthyxndé svmlurﬁIt-gammespd)tuﬁmm&u@thoﬁaeacet onitrile,

conmpound of
met hod (for*e

and the lik
conmpound of
agent, such
2006/ 007435

e, d the cor ondi n CcQ of formyla (XlV).
Bt B9 20d s Bked an Braaric SV sish SSMAan. r euci ng

The

efhanbAIbA 2 hQﬂké'df@fer@dl@'aMl?eleé?@d térﬁpé\ﬁtd?é dPiheGafge ¥ENt 25 WO

PCT/ US2005/ 021513~ such as THF hyl ether, and The |

i ke, to

yi el d t he cabew$H0dGde agoutstBdsGnahors preferahlulaaalmntlraﬁux tRmP@tﬂfpmmj}ﬂeldf formul a

(M1) where

itH?a 6or|ie§p8r?c§iﬁﬁ Egﬁlpgﬂr%%f {Brmula (X1).

The compound of formula (XII) 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 (Va).

. \ O
Compounds of formula (V1) wherein is 0

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

ROy (\/[ >‘(CH2)01 — > R% Ejio (CH2)o.1
# 0 >—NH2

(lower alkyl)

i (XIv)
A o)
> (R5)b—-—;©: (CHz)o-1
e o>_ \—NH,
(Vlia)
Scheme 4

Accordingly, a suitably substituted compound of formula (XllI), a known
compound or compound prepared by known method (for example as described
in Scheme 3 above) is reacted with NH4OH, 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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(R3)b | O may be prepared according to the process outlined in Schene 5. H
OC:D (R)b(R3)b 1 / -a OHO(X (XVI) O\ ONHz (R3Hz Cl-B] (XVvil)

(VI b) Schew® 280640035 di ngly, a suitably substituted conpewagk206sobaisul a

(XV), a known conpound or conpound prepared by known nethods is reacted

wi th 3-chl oro-2- chioronethyl -propene, a known conpound, in the presence of

a base such as potassium carbonate, sodi um carbonate, sodi um bi carbonate,

TEA, DIPEA, and the like, in an organic solvent such as acetonitrile, THE,

di oxane, and e | r.ef rabl at..an, el.evat ed te erature in the range
of “about 50c1S S e e Ao sy St Con SRR RE B lRn &F ot or .
to yield thefoemulag¥pandi ng conpound of formula (XVlI). 26 WO 2006/ 007435
PCTI US2005/ 021513 The conpound of formula (XVI) is reacted with borane, in
an organi ¢ sol vent such as THF, di oxane, and the like, to yield the

correspondi ng conpound of formula (XVII1), whteh is preferably not isolated.
The conpound of formula (XVII1) is reacted am nosul foni ¢ aci d,
0 ge of from about 50C to
x—t"enisesedacteceiromo yi el d t he

preferably at an elevated tenperature int
about 1000, nor d.‘,cpmmmdahiffqrnaﬂa adwiherein|
correspondi ng

R ' s~

may be prepared according to the process outlined

- —

in Scheme 5.

(Rs)b—qu :>= R%s

(Xvi)
0 0
A ~ NH
R’ c+B R—-
b—@g}g X,
/3
_ XV i (Vlib)

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-
chioromethyl-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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conmpound of forrmula (VIIb). I R Conpounds of forrmula (V) wherein is selected

from O (R3)b I

Accordingly, a suitably substituted conmpound of formula (XVIIIl), a
prepared as in Schenme 5 above, is reacted with a peroxide, such as

per oxi de,
the Iike,

and the liKke,
in an organic

O may be prepared according to the process outlined
Schene 6. OWO2Md/00aB3)b C B _=r (R3)b O Hz 3 (XVI1) (VcT/E2bmme1ses

I n the presence of a base such as NaOH, KOH,
sol vent such as chloroform DCE, DCM and the I|ike,

in

conpound
hydr ogen
and

to yield the cortespondin oyn formul.a . WO 2006/ 007435
b US2005! 02151 516 Dbl TSR Pty i drdiee Syt Riran in B8 €K, oq 1 rom O
R3)b ~ may Belvpriteueh ad THIS @idkang, drd fhb@ik@rtOWd tHel dorrefonding Sepoand’. O OH

O (CH2) 0- 1

(C))f ormu?a (XQ7I|) nglleh is prefegably not lscglateéo

The compound of formula (XVII) is reacted with aminosulfonic acid,

NO

preferably at an elevated temperature in the range of from about 50°C to about
100°, more preferably, at about reflux temperature, to yield the corresponding
compound of formula (VIIb).

Compounds of formula (V) wherein is selected from

<R3)b ' o-
may be prepared according to the process outlined
in Scheme 6.

L (XVIN) (Vb)
Scheme 6
Accordingly, a suitably substituted compound of formula (XVIIl), 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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Scheme 7 Accordingly, a suitably substituted conpound of fornmula (XIX), a
known conpound or conpound prepared by known nethods, is reacted with a
suitably seweap@dorssiuci ng agent, such as LAH, and the |pdmus2s/0asior gani c
solvent such as THF, diethyl ether, and the like to yield the correspondi ng
compound of formula (Vc). i | R I Conpounds of forrmula (VIl) wherein - is
sel ected from O nmaybe prepared according to the process outlined In Schene
8. 28 WD 2006/ 007435 PCT/ US2005/ 021513 OO0 O (CH2)0-10 (OH)0-14 (R$)b /
OH (RS)b i / NH2 (XX) (XXI) O (CH2)al~ (Rb NH2 1401 (MI1) Schene 8
Accordingly, a suitably substituted conmpgmd\Qf formula (XX), a known
conpound or conpound prepared by known nd , IS reacted with NHACH, in
the presence of éoﬁﬁBQﬁdé’&f@% \?)W% 3delched fidis: optionally in an
organi c sol vent ch as acetonltgl l'e, and the l'Tke, to yreld the
corresponding co rmula (XX1). The conpound of fornmula (XXI) is
react ed vm'the%gsult ab cted reducing agent, such as LAH, and the Ii ke,

i n an organi o] ent/ fs THF,
may be prepared according to the proces outlined in
Scheme 7.
0 OH
O O Cdor~
7 e
(XIX) (Ve)

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

(Vo).
Compounds of formula (Vi) wherein is selected from
oL 4
Ry~
may be prepared according to the process outlined in
Scheme 8.
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diethyl ether, and the like, to yield the correspondi ng conpound of fornula
(Vilc). R Compounds of fornula (V) wherein is selected from \ O(R3)b | °
0 and wher ei WO2006200435 may be prepared according to the pracesosuwbisisied in
Scheme 9. OOH \ OHOy \ /tosylate 3)b (R3)b 1 - (R~I\ 140 (XXIIl) OHO
(XXI'l') (vd) Schene 9 29 WO 2006/ 007435 PCT/ US2005/ 021513 Accordingly, a
sui tably substituted conpound of forrmula (XXIl1), a known conpound or
conmpound prepared by known nethods, is reacted with a suitably substituted
conmpound of formula (XXI11), a knawn conpound or conpound prepared by known
nmet hods, in the presence of a bagge such as K2C03, Na2CG8, NaHCO3 Pand the

like, in an orga' e{Chietas DMF, DWVBO, ac i | e(CHpckt he |i ke,
pref erably, @45)1) vat d terrper@Hure_L_n__Lhe( afige df fof m about NAOC to
about 100C, nor ly, at an el evated te t he range of

from about 50C to ab S 75C, to yield the correspondin
(vd). R Conpounds formula (M 1) wherein is seled

O (CH2)o.4
AN \
—_— (RﬁH@[J/ NH,

(Viic)

conpound of formula
4 from O

Scheme 8

Accordingly, 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 (Vilc). |

Compounds of formula (V) wherein is selected from
o °
(R )b"T“/
O

process outlined in Scheme 9.

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

tosylate ~ o OH
(ROp—— C[ - (RSHQE j/.
(XXt 0O
Xxil) (vd)
Scheme 9
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51 (RRb ~ 0 and wherein a is 2, may be prepared according to the process
outlined in Schene 10. O ~\ OCN (R5b (RB)b/ ao 0 (XXIV) (XXV) 01
(R b\ O NHZWO2006/007485 (Vile) Schenme 10 Accordingly, a spdmedbososishstit uted
compound of fornmula (XXIV) wherein J' is a suitable |eaving group such as
Br, d, 1, tosyl, nesyl, triflyl, and the |ike, a known conpound or
conpound prepared by known nethods (for exanple, by activating the
correspondi ng corrpound wherein J1 is OH), is reacted with a cyanide such as

N I

yield the cowmﬁmmwbrmnmdwébaréd byknulvﬁmdtﬁ%é), is ﬂébetedwmhwsldtabfy for rrul a
(XXV) is reducs% ording to knovvn)rzghods for exanple n¥ reacting with a
g, O Aoy

sui tabl e redd¢& eorPynidoffermpyipy oW HEPTPPRHNG QrigaMPOYNgi e d ¢ he
correspondi Ngrep Qfééi%y%oﬂfn ﬁ\@fﬁ@d&qn(t% bﬁe)sené% of &P BRI e%fKZfOUJTNagC()y' 1)
wherein - is selectéed f b~ ~~ and wherein a is e prepared

accordi ng t oNaH&O0s, and the Ilke |n an organlc solvent such as DMF, DMSO, acetonltrlle
and the like, preferably, at an elevated temperature in the range of form about
50°C to about 100°C, more preferably, at an elevated temperature in the range of

from about 50°C to about 75°C, to yield the corresponding compound of formula

(vd).
Compounds of formula (VII) wherein is selected from
5y Il o ?
Ry
‘ S o

process outlined in Scheme 10.

o) o)
AN J]! , X CN
(R5)b_@r ]/\ > (Rs)b___l_@: :'/\
o Z o

(XXIV) (XXV)

@) NH
AN
o (R5)b_’©i j/v
F o

(Vlle)
Scheme 10
Accordingly, a suitably substituted compound of formula (XXIV) wherein J' is

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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process outlined in Scheme 11. COHR O 7*jz (R5)b j { 5bj OO (XXVI)

(XXVI1) O

NROO~OrNH2 a" O/ / OOOXMII) (Mld) Scheme 11

Accordi ngl y, WO 200002635y substituted conpound of fornula (PeVUS200502k529WN
conmpound or conpound prepared by known nethods (for exanple according to

t he process outlined in Scheme 9 above)
WD 2006/ 007435 PCT/ US20051021513 net hod,
conmpound of forrmula (XXVII1), wherein J2 is a suitable |eaving group,

is activated, according to known 31
to yield the correspondi ng

such

oYL, o, S T i . BB RSP SR

pht hl i mi de,
DVF, DVBO,

eoti)um pht hal i m de, and the like, in an organlc sol vent

such as

acetonitrile, and the |lijke r ef er abl eIev
tenperature in thee P@HB@JWOW‘P’BM%@@(\{ (bé) ks Ged '"Qﬁ?r OWPéP%F‘%‘g‘-l for at
about  ref| U 1Py Alcétify w&ﬁaléhﬁétﬁe Féa%crﬁara@eﬁmmﬁ'aam—P'ﬂsefaﬁedamthéor mul a
(XXVIl11). The conpound for mul XXVI') i's"reacted w N2H4, “a known
nlll@ntQﬂi@dm%C%@BP@ﬂﬂlngsm%dexf Frimyla (Vie). hanol and the |ike,
at an elevated tenperature in the range of from about 50C to
about 100C, nore preferably, at about reflux tenperature, and the like, to

conmpound, i
pref erabl y,

yield the

correspondi ng conpound of formJII d. i I R
Compounds of formula (V1) wherein is selected from
o
AN
NSO
/ 0O

process ouilined in Scheme 11.

O 0O
o D OH s D S
(R )b_T"'/ — R P —_—
0O (0]

(XXVI) (XXVIT)

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

0Ny~ O
o 0
N ' A NH
Z o Z o

(XXvii (Viid)
Scheme 11
Accordingly, a suitably substituted compound of formula‘ (XXV1), 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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Compounds of fornula (V) wherein - is selected from O (R3)b I J 0 and
wherein a is 2, may be simlarly prepared according to the process outlined

in Scheme 1o 26der0b7445 OOH -1 a";50 (RS5)b (RS5)n~ O OO &;9%82[)35/0% Xy o7
OH O (Ve) Scheme 12 Accordingly, a suitably substituted conpound ot formula

(XXVI'l) wherein J2 is ON, a known conmpound or conpound prepared by known
nmet hods, is hydrolyzed 32 WO 2006/007435 PCT/ US2005/ 021513 according to
known met hods, for exanple by reacting with a suitable acid or base, to
yield the correspondi ng conpound of formula (XXl X). The conpound of formula
(X) (1X) is methedetd vielddhelcomespondingwwempeting of forinala (eRENpvkersin JFdaati ng with

cor r espondi TELE BAIRESRue Sich PSviaGen Mt MERv A8, andl Bpitidy T
recogni ze that chrgempsunafoffformula GXX(W)) isredcted w1h a/mRBnhmldb sal{ Kkihb (
wherein is gse pgt%tss(,:‘lgmfph?ﬁ]r%dg SO%IUI‘I)I phtﬁmewlde ang) the llke |n an Srga?uc s%lv(eR?) b

such as DMF, DMSO, acetonitrile, and the like, preferably, at an elevated
temperature in the range of from 50°C to about 200°C, more preferably, at about
reflux temperature, to yield the corresponding compound of formula (XXVIil).

The compound of formula (XXVI) is reacted with N2H4, a known
compound, in an organic solvent such as ethanol, methanol, and the like,
preferably, at an elevated temperature in the range of from about 50°C fo about
100°C, more preferably, at about reflux temperature, and the like, to yield the
corresponding compound of formula (Vlid).

Compounds of formula (V) wherein is selected from
o
b ~
O

according to the process outlined in Scheme 12.

(0] (0] OH
\ JZ \

and wherein a is 2, may be similarly prepared

(XXVI) (XXIX)
N 0 OH
— RO
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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(R5)c (RB3)c OO (RS)b ( (R3)b Ji"ji 0Oor (R5)c 0 (R5)b ( 4~_ O maybe
simlarly prepared according to the processes outlined in Schenmes 3 through
12 above, byWelte@ei’48§ and substituting the correspondi ngenaphwidnshsibused
conpounds for the benzo-fused starting materials (e.g. the conpounds of
formula (X), (XI11), (XV), (XVII1), (XIX), (XX, (XXIl), (XXIV), etc.). One
skilled in the art will further recogni ze that wherein a single enantioner
(or a mxture of enantiomers wherein one enantiomer is enriched) of a

conmpound of 33 V 006/ 007435 PCT/ US2005/ 021513 fornula, (V) ,or, a conpound
of formul a (quf‘x\;‘)%?%@%?%ﬁ%%lﬁ@gp%éﬁr@%@ with a gy ‘?%/‘)é‘aomasgcherres 1
through 12 ngyyidlg tiPddrtedHomting BSiRbbrd df RsmiuREOO®EY. r espondi ng si ngl e

enantioner (or mxture of enantioners wherein one enantioner is enriched)
for the appropri ahecemapunchef famia PRKIX) BHedycsH lasoprdtpges knpwe sredhasissier fort h

toaidinth ' “af Lk [ [ f [ ded and
shoul d not b?ﬁg??t@%ﬁb@%nﬁ%%dﬂ?%eg%ﬁﬁ%ya%@%%@ﬂg\%&%kﬂ%ﬁdéﬁ% m{éofot h in the
cl ai s whi chyiéldithevorréspopding eompBadchpl fermulg (\3)4- Di hvdr o- 2H benzof bl f

1, 4] di oxepi n-3-yl ) net hyl )sul fam de (Conmpound #3) O HNNS-NH2 11 O Catechol
(5.09 g, 46.2 mmol) and potassium carbonate were conbined in acetonitrile

and heated to reQOnexskilled iroihe dnosill recdghibé thapoarhpounds-of fdrmuizr (V) and (VII)

R
Z 0]
T+
wherein is selected from x o ,
RO | R
O
0 7
®—E X( [ - (Rs)b-——(ﬁ j}{
X o) , NN 0 ,
‘(R5)c (R3)°
0 O
NN (0) i . ~ O or
(R

o0

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), (XII1), (XV), (XVII1), (XIX), (XX),
(XX11), (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

33



propene (5.78 g, 46.2 mmol) was added and the reaction was continued at
reflux for 24 hours. The solution was cooled to roomtenperature and
filtered. Thwo %oidaorsse was evaporated and the resi due wascgussbsadisast h

wat er and extracted with diethyl ether (3 x). The conbi ned organic sol ution
was dried over MgSO4 and concentrated. Chromatography (2% ethyl ether in
hexane) yi el ded 3-net hyl ene- 3, 4-di hydro-2H benzo[ b] [ 1, 4] di oxepi ne as a
colorless oil. M5 (ESI): 163.2 (l\/HrH+) 1H NMR (300 MHz, CDCIS) S: 6.94 (m
4H), 5.07 (s, 2 ene-3, 4-d

ydr o- 2H benztﬂwa[al(VAma ssz@apwg ?fstow'@?v'aaﬁ @esafﬁmtk'ea%‘ée RIPSEIS @] in dry THF
(100 ). Boaééhf?'rbwﬁa ééh%é\éﬂhrJdaﬁulHa?b@abpl% gs%lésiﬁﬁlnn;;tthQC The reaction
was stirred at RT for 5 hours. A nosultonic aci 61.6 nmol) was
added. The réarceap@ndlmwnnmr@@homer@rmur@\ﬁélenargmerswh@ralrem| on was cool ed

to roomtenp %q% 4, WO 2006/ 007435

PCT/ US2005/ 0%&%@“%( %ﬁé@%ﬁr@%%a@'g%%%m&rﬁe so "ution was extracted
with ethyl acet ate (3 x 100 mL). The conbi ned organic solution was dried
over MgSO4. The s S _concentr under vacuym and. purified by

hr omatogr aphy ( 2004 toENina SRR Sré pahrat Bretfin haTE T o the

(( |3 4- l\/gl ?xég Ir mvag’cédgﬁ@aa[abé hdt |ﬁie¢‘|'d@d%ﬁti @hSuld)hbl B@b&%tmﬂltgﬂggtﬁr(\ any‘glkabyr I 2321

oi ; ; m

(m 2H. %e('mferﬁny set g%\sn(ﬂaﬁ e'awns ‘QPl)Ch f@fom'aDNS@aﬂsr— 4 M, 1H, 2.72 (d,
((3,4 D| hydro 2H-benzo[b][1,4] di oxepi n-3-yl ) nethyl)amne (2.90 g, 16.2 mmol)
and sul fam de (3.11 g, 32.4 nmol) werExamnpleited in dry di oxane (60 m) and
heated to refl ux QyehmM:g V=) i stfEr?:’idEtate was

m and
purified by chromat ography (2%to &gmmg]ﬂ n d| chI ororret hane) to yield
the title conpound as an off-white sokid. 258.8 (M-H+)

HN—S—NH
0 T
)

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+H)

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 agueous sodium hydroxide
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1 HNW (300 VHz, DMSO), 6: 6.92 (m 4H), 6.71 (broad, 1 H), 6.59 (broad,
2H), 4.19 (m 2H), 4.04 (m 2H), 3.00 (m 2H), 2.39 (m 1H). EXAMWPLE 2

N-(2.3-Di hvw(pmw@gl 41di oxi n-2-vl met hvl) - sul fami de ( a OH
ON SO /~ "NH2 Racenm c 2, 3-di hydr o- 1, 4- benzdi oxi n- 2-yI ne Cp(?ﬁg{;%mﬁ}glu 4 g,

26 nmmol ) and sul fam de (5 1 g, 53 rrrml) were conbined in 1,4 dioxane (100
m-) and refluxed for 2 h. The reaction was cooled to roomterrperature and
a small amount of solid was filtered and di scarded. The filtrate was
evaporated in vacuo and the residue was purified using flash col um

chr omat ogr aph9 M0G0 et Wemaddezb e sueBrosTsiegraetd wizets) acetgted3 x- 10:1) to
l d wh | dth

Vbl conpod 33y’ Tne kool clgdfiE sbitfby 3k8'dyslBfer (8o b Salligh ) 1€

4.95; N, 11wa&s;cofcerittatdBundenaiciianand pOyifidd b 8hromatdgréphy (2% 148%1; S, 13. 15

H1 NWVR ( DVBQ 6.6 3.97

(dd, 5 <. grethenogiygSglofetiae) o iafe {3 dinygidrthdnzofft e o

(Benzof 1, 3lg|)méﬂiyt)ammerﬁ§@¢b[bﬂ9§§@m de (Conmpound #2) OO \O ~O HN-S-NH2 O
Cat echol mol ), sodi um net hoxi de (25% by wei ght in nmethanol,

40.3 g, 186 ol MS (ESd): 180 HyM+tH*hl or oacetate (13.3 g, 93.2 nmol)

TH NMR (300 MHz, DMSO0), &: 6.92 (m, 4H), 4.21 (m, 2H), 4.07 (m, 2H),
3.33 (broad, 2H), 3.16 (d, J = 4 Hz, 1H), 2.72 (d, J = 4 Hz, 1H), 2.30 (m, 1H).

((3,4-Dihydro-2H-benzo[b][1,4]dioxepin-3-yl)methyl)amine (2.90 g, 16.2
mmol) and sulfamide (3.11 g, 32.4 mmol) were combined in dry dioxane (60 ml)
and heated to reflux overnight. Chloroform was added and the precipitate was
removed by filtration. The filtrate was concentrated under vacuum and purified
by chromatography (2% to 8% acetone in dichloromethane) to yield the title
compound as an off-white solid.

258.8 (M+H*)

TH NMR (300 MHz, DMSO), &: 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[1.4ldioxin-2-yimethyl)-sulfamide (Compound #1

H o
N #
0 ~d

§ "NH,

Racemic 2,3-dihydro-1,4-benzdioxin-2-yimethylamine (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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were conbined in dry nmethanol (100 nlL). The solution was heated to refl ux
overni ght. The reaction was cooled to roomtenperature, acidified by

addi ti on of wocomsmens at ed hydrochl oric acid and then redcrUs2005/023131me under
vacuumto about 50 nL. Water was added and the mi xture was extracted with
diethyl ether (3 x 100 nL). The conbi ned organic solution was dried with
MySO4, concentrated to a brown solid, and chromatographed (2% et hyl acetate
in hexane) to yield benzo[l 3]dioxo|e 2-carboxylic acid nethyl ester as a

S Y T MR b e 5

benzo[ 1, 3] dlt|tbe<0d>mp8ur€tﬂééia>milte(goml d nethyl ester (7.21 g, 40.0 nmmol) was
added ammoni um hydr oxi de (29%in water, 10 nlL) and enough acetonitrile to
make the m xt ur eMRoR6Gen¥BL (-5 nl). The solution was stirred for two
hours at roomte recand GsSh 4 was added. 36 WO

2006/ 007435 PCT/ 6@%0@%¢021513 2525‘2%0[51“3] di ok§?2§33car boxylic acid anide
preci pitated as Anaffiquads&,idd.28nH, d66; Ncofl 24c8etB.09 filtrati on and used

ng}sg) ?t 8Tur7f ggr(@‘,"NM%@%@“@'%%,&%L@H}%%O@JSIQ| N"éH‘bg 3‘8&) 6.86 (m
2H), 6.30 (s8,974(dy, J Beg,0l1l4 B9 Jxelw(ih ,aeNPeAFI(Inc 1A% d am de (5 44 g, 32.9
mmol ) was di ssol ved in tet rahy of uran (THF, 100 ). Lithium al um num
hydride (LAH, 1M in THF, 39.5 nL, 39.5 mml) was added slowy to the
solution at room tenperature. The ERA§iPIGI3Was stirred at room tenperature
for 24 hours. Distilled water vvas méﬂ—t'—destroy the excess LAH. Aqueous
sodi um hydroxi de (H2€ 1 famigle he) was extract ed

with ethyl acetate (3 x 100 Th conbl ned organl o soI ution was washed
with water and dried over sol vent was evaporated to yield

C-benzo[ 1, 3] di oxol -
HN——S—NH2

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 MgSO,,
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),

1TH NMR (300 MHz, CDCl3), 8: 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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2-yl-methylam ne as a colorless oil. M5 (ESI): 152.1 (MrH+) 1H NVR (300 MHz,
CDCl 3), 8: 6.87 (m 4H), 6.09 (t, J =4 Hz, 1H), 3.13 (d, J =4 Hz, 2H)

C-Benzo[ 1, 3\@ BekAor35Y! - met hyl amine (2.94 g, 19.4 mmol) +/0? de (3.74
g, 38.9 mmol) were conbined in dry dioxane (50 m-) and t SO I On was

heated to reflux overnight. The reaction was concentrated and t he residue
was chronmat ographed (2% to 10% acetone in dichloronethane) to yield the
title conmpound as a white solid. M5 (ESI): 230.0 (MtH+) | H NMR (300 MHz,
cbCl 3), 8: 6.87 (m 4H), 6.25 (t, J =4 Hz, | H, 4.79 (broad, 1 H), 4.62
(broad, 1 HBenZbAldiekolg-2=catbarylic asipl amideypeLipitatedzs)a white Solidarg! was

I hvdr o- benz [ Ol e 2- Vi - ] de.. ound #4) 37 WD

2006/ 0074358@%’?%? @t‘%%lﬁ‘g&%?%y‘&@&ﬂ gbg&"f'%gﬁmjo NH2 Catechol (13.2 g,
0.12 nol) and pojy S(Sq:)m W iH(16.6 g, 0.12 nol) were stirred in DW
(250 nL) and (ZR% glycidyl tosylate (22.8 g, 0.10 nol) was added and the

reaction was Sfj | dH im/uatém&mrl;fzobl\/%)hs 7[?@(5 ﬁb&ﬁdadm),\/\'mzt(szgireah,tgeic)l, rocﬁmI
tenperature_and diluted with ice water (1 L) and extracted wit i et hy
ether (4 tP&adM, 2#59%% ZerdSQng '@~ sol uti on was washed 3 tines with 10%

pot assi um car bongé o PQ}b%x‘Hlé-@-cﬂﬂJoﬁyhc RFEmiddel (B, 4hrg 2 RRnQYRRST ated in
vacuo to yield a mhlte solid whi was purified by flash colum

chr omat ogr afiis§olvedbionelabydaran (TW 190 - )y iLithigm aluminum hydride (LAH, 1M
((25) 2 5 i SO S Sl o ggiabind The 01
temperature The reaction was stirred at room temperature for 24 hours
Distilled water was added to destroy the excess LAH. Aqueous sodium
hydroxide (3.0 M, 100 mL) was added and the solution was extracted with ethyi
acetate (3 x 100 mL). The combined organic solution was washed with water
and dried over MgSO.. The solvent was evaporated to yield C-benzo[1,3]dioxol-

2-yl-methylamine as a coloriess oil.

MS (ESI): 152.1 (M+H™)

1H NMR (300 MHz, CDCl3), 5: 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+H™*)
1H NMR (300 MHz, CDCly), &: 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
(28)-(-)-N-(2,3-Dihydro-benzo[1,41dioxin-2-yimethyl)-sulfamide
(Compound #4)
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0C, p-toluenesul fonyl chloride (13.0 g, 68 mmol) was added and the reaction
m xture stirred at roomtenperature for 20h. The reaction was diluted with
di et hyl et hwo 20d6/d0Y43sand 1 N HCl (1.2 Q The organi c | ayercmesossapesiat ed and
washed 2 tinmes with INHC (500 nL), 4 tines with water (150 nL), once with
brine, dried (MS04) and evaporated in vacuo to yield a white solid which
was purified by flash colum chromatography (Hept:EA - 2:1) to yield

tol uene-4-sulfonic acid (2S)-2,3-di hydro-benzo[1, 4]dio)in-2-ylnethyi ester
as a white solid. The white solid was.conbi ned with potassium pht hal i m de
(14.4 g, 78 mmol) in DVF (2504 2 MNbeated to reflux for | h, cooled to
roomtenperature and poured i I gor US|yHStI6I’I ng water (1.5 L) and
stirred 30 mn. Wite solid w te(?) N tpe solid was washed several
times with water, 2% NaOH, and terOagaf’*an \Let air dry to yield a
(2S)-2- (2, 3-Di hydr o- benzo[ 1, 4] di oxi n-2- "yl met Y1 )Nfgoi ndol e- 1, 3- di one as
white powdery solid. The ovvder white solid was conbi ned vmth hydr azi ne
(2.75 g, 86 mmol )Caﬁeﬁh@t(¢§l2(9325 $ino)) and pokasatusticarbonatel (1§61 10. 2 mol)cool ed to

ColTd wan r WA eiRaLin OWE g T 9H&?2®H%' dtadnato (47.69, 030 rioh Wl (' ©
filtrate wasadiepandihedencticiBwisRsbatBD?E3or EKH'/ Wﬁé@éﬁﬂtnﬁﬂl@b&oombo to a

~solid, which was artltlone etween diethyl ether and djl ute aguegus NaCH.
The di ethy! | RGRITGRATERTOATALaH el ieaaigbis Chd edsrh i WG 1o n

~yield a lighyg Mﬁb%‘(ﬂ‘ﬂ@ ¢ombif&d QiganY@s"ohﬂléh'vflése\ﬂaéﬁédfé fRBs GRhUDY,

- chromat ogr aphy %/ an oil. A portion of the oil
- (4.82 g, 29 ﬁﬁt@syiumpazborpﬂt@pw@wmwe efioncaavthibriagtand evMaparaiedinyacu@ 30 i)

~and heated og, Q%ggﬁ room

~ tenperature. aé@l?}ﬁ@s?lw\}vhkhtu fiegy ggﬁg%%%ﬂ bor %Bﬁ%apwwhi te flaky

solid (the C@Cwylethanqlg- 5{011)kn%eldd(Z&)QS)—diDydro—benon,4]dioxin-2-yl)-

- (2,3-Di hydrogﬁe(ﬁi%lgﬁ s s XI n-2-yl)-methylam ne) was filtered off and then
recrystalliz ﬂ]ar(? 2-propanol to yield a white solid. [alo = -69.6 (c

= é' Oﬁ, Et OH) TheThésolrl @GI3 ¢l 68mmpirwas disstbrbdin tpyrdine 85/ dodlietitd € NaOH,
and the

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
(MgSO04) 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-benzo[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-
yimethyl)-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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DCM was dried (NaSO4) and evaporated in vacuo to yield (2S)-C (2, 3-Di hydro-
benzo[ 1, 4] di oxin-2-yl)-nmethylamne as an oil. [a]D = -57.8 (¢ = 1.40, CHC 3)
The oil (2. mol ) and sul fam de (2.44 g, 25.4 m efluxed
i n di oxane %V%ﬂ%ﬁ%ﬂ"?or 2 h and the crude product was pu];@'lf Sezﬁﬁszﬁlsfl ash

col um chr omat ography (DCM MeOH 10:1) to yield a white solid, V\/mch was
recrystallized fromDCMto yield the title conpound as a Wnite crystalline
solid. np 102-103C [a]D = -45.1 (¢ = 1.05, M; "HNW (DVsCd6) 6 6.86 (m
4H), 6.81 (bd s, 3H NH), 4.3 (m 2H), 3.97 (dd, J =6.9, 11.4 Hz, 1 H),
3.20 (dd, Jvacus.t6a sbid,Avthieh whsfp)artit[bnéd bethkendiethd. edherlshdrdilulézaquiidus Anal

N 11 a0, ShAD. Sihe'asi ghorimui s drke oS BolaraBboregctios ™

(N- CE) 2, 3- Dldh;/#tira)%ablﬂrbli_lndgt ,yglcﬂv megaﬁ"wggtmr idd Bl fldéh cblumh lentonvdtbgapbe

npoun VA2 . cemc . .

2, 3-di hydr oaCM"\g%Q‘z'm Wi HoYis)d apraily ARSTHRN phthe il {4.82 g 28,mynel) ingry |

triethylam Bl%péﬂolE(%@mL}ﬁlaQWéla}ed’\ﬁﬁﬁ1&94@!' (BG%LX%n%afe%r{%teémﬁ% cooled in

an ice bath as dinethyls noyl chlorid mol ) was added. The

reaction ni bt h@mnggnetm@rar@tthem &at cpoktogoqam temper At Affeed he thel mixtire The

[ eactl on . mivEb eotfkt 1872 h! W GRAE N SIS Hes Bt ACPOEk YFo8).c-and the
(2,3-Dihydro-benzo[1,4]dioxin-2-yl)}-methylamine) was filtered off and then

recrystallized again from 2-propanol to yield a white solid.

[o]o = -69.6 (c = 1.06, EtOH)

The white solid was partitioned between DCM and dilute NaOH, and the
DCM was dried (NaSO4) and evaporated in vacuo to yield (2S)-C-(2,3-Dihydro-
benzo[1,4]dioxin-2-yi}-methylamine as an oil.

[o]p = -57.8 (c = 1.40, CHCl3)

The oil (2.1 g, 12.7 mmol) and sulfamide (2.44 g, 25.4 mmol) were
refluxed in dioxane (75 mL) for 2 h and the crude product was purified by flash
column chromatography (DCM:MeOH 10:1) to yield a white solid, which was
recrystallized from DCM to yield the title compound as a white crystalline solid.

mp 102-103°C

[adp = -45.1° (c = 1.05, M);

'H NMR (DMS0d6) 6 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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solution was washed with brine, dried (MJSO) and evaporated in vacuo to
yield an oil. The oil was purified using flash colum chronat ography (ethyl
acet at e: Hept¥0e006/08743§ to yield a white solid, which was p@aggs6isabisized
(ethyl acetate/Hexane) to yield the title conpound as a white floccul ar
solid. mp 76 - 78C M5 273 (M#) 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 1H NMR (CDCI3) S
6.87 (m 4H, 4.59 (bd m 1H, NH), 4.35 (m 1H), 4.27 (dd, J = 2.3, 11.4
Hz, 1 H, 4.04 (dd, J = 7.0, 11.4, (m 2H), 2.82 (s, 6H. EXAMPLE
6 N-(2.3-D hvdro-benzof 1,4ld ioxin | )-N-nethvls ul fam de

(Compound #7) \N0 Oy disthertiVOASRRLAHER AT LSRR AIRigdaceri ¢
2, 3-di hydro- 1, 4~benzdi oxI n- 2-yI ne am ne ny, nmol) was di ssol ved in
ethyl formate (15 ni), refluxed fofCompeuRd#8Y evaporated in vacuo to vyield
N (2, 3-di hydro-benzo[ 1, 4] di 0)i n; 2 yI@ethyI) formam de as an oil. The oil in

diethyl ether (25 m-) was trg 1 MLAH in THE (9.0 nL, 9.0 nmol)
at 0C and stirred for 5 h at tenp ratube. ghe reaction was cooled in
an ice bath and quenched w t h~gas#e . #oll owed by 3 N NaOH (0.50

m-) and water (0.50 nmL). The m xture was th tfrred at roomtenperature
for 1 h. Solid was filtered and the filtrat® wag evaporated in vacuo to
yield a residue which was partitioned between 1'N HCI and diethyl ether.

The aqueous phase g .c@asa.ﬁycﬁ'@wus id%éégg-gv @ﬁhﬁ@ $6lg V% bl dbigt hy!

ether. The organic [p ase was dried va or ed In vacuo to yield
B

(2, 3-di hydr oartsiefng@y mifel(1652 g~ 16 mpatpwvergl c)ommmerq/iln QM‘F r(éO i) and spoled
in an ice bath as dimethylsulfamoyl chloride (1.44 g, 10 mmol) was added. The
reaction mixture was then stirred for 3 hr with continued cooling. The reaction
mixture was partitioned between ethyl acetate and water, and the ethyl acetate
solution was washed with brine, dried (MgS0O,) 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 (CDCl3) 5 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
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M5 180 (MH) "HNWR (CDCI3) S 6.8 (m 4H), 4.30 (m 2H), 4.02 (dd, J = 7.9,
11.6 Hz, 1 H, 2.85 (m 2H, 2.50 (s, 3H The oil (380 ng, 2.1 mmol) and
sul fam de (8%020§/0083%5 nmol ) were conbined in di oxane (IHcTndseoshefskauxed for
1.5 h and evaporated in vacuo to yield a crude residue. The residue was
purified via columm chromat ography (ethyl acetate/Heptane 1:1) and the
resultant solid was recrystallized fromethyl acetate/Hexane to yield the
title conpound as a white solid. np 97-98C M 257 (M') Anal Calc: C

46.50; H, 5.46; 10, 85, 12 Anal, : C, .46 ; H_. 5. .68 N, 10.90;
S, 12.07 1H NMWR %ﬁ@ﬂ@)az?%d@yg@"t-%ijbeﬁﬁi??"'ﬂr%’%%‘%'?"‘ﬂ% (,833."21% (RO Mas” 4 29
(dd, J = 2.dksofvéd in &tayl farmidite (16 MB), (éilixed for 36 nfin ahd eVapbratel iffvacud.t61 (dd, J
= 6.7, 14.9 gd 1%, 3.40 (dd, J_:giy& 14.%Hz,_1 , 2.99 (s, 3H.
Exanpl e 7 (284 N-@.5dipglrebapzgfi gldioxin-¢yimeibyi)-ioanamideasanoiby

n- 2- vl met hyl ) - sultha i et 08 itluad e8I ZARBIMOALAR TREF(URD06021513
t OH / G) NSO O ~NH2 Follow ng the procedure outlined in Exanple 4

above, 4- chiromold at @€hand stired fordab abwpotroteripetaiura. Fhetreactionfwas cooled in
(29 - © (6 carareedn dnfalyfibBdiRofs: Gl A Rotol ph ARNKMRRIELS. 5. 4
- ratio of 6-cindavater{0&0ImiL)o Theanirtuse Wis iRenidfiréd at rbbm temperutareviaist Hi ssol ved in
2- propanol (310%8 w%%)ﬁltgr%g alngl tililacnltrgtg V\(/ja{seévra]gcl)rated in vacuo to yield a residue which
was partitioned between 1N HCI and diethyl ether. The aqueous phase was
basified with 1N NaOH and extracted with diethyl ether. The organic phase was
dried (MgS0,) and evaporated in vacuo to yield (2,3-dihydro-benzof1,4]dioxin-2-
yimethyl)-methyl-amine as an oil.
MS 180 (MH")
'H NMR (CDCly) & 6.85 (m, 4H), 4.30 (m, 2H), 4.02 (dd, J = 7.9, 11.6 Hz,
1H), 2.85 (m, 2H), 2.50 (s, 3H)
The oil (380 mg, 2.1 mmol) and suifamide (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 title 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

"H NMR (CDCls) 5 8.86 (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-yimethyl)-sulfamide
(Compound #8)
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ether was added until pH = 1.0 was attained. The hydrochl oride salt that
precipitated was filtered (2.65 g) and re-crystallized fromnethanol/I1PA to
yield whiteW0 39667435 The white crystals were partitionegchebsagimiseM and
dilute NaOH The DCM was dried and evaporated in vacuo to yield purified
(2S)-C-(6- Chloro-2, 3-di hydro-benzo[ 1, 4] di oxi n-2-yl)-nmethyl am ne as an oil.
[a]D = -67.8 (¢ = 1.51, CHC13) The oil (7.75 nmmol) and sul fam de (1.50 g,
15.5 mml ) were conbi ned in di oxane (50 nlL) and refluxed for 2.0 h, cool ed
to roomtenperature and orat ed inyvacuo to yield a solid. The product
was purified via flash colu rg PEMnet hanol 20:1 to yield the title
conpound as a white solid. I\/ISZ ' ]D:H 5%9(c:111 M 1H NWR
(CDCI3) S6.90 (d, J = 2.2 Hz, X B, ( H, 4.76 (m 1H), 4.55 (s,
2H), 4.40 (m 1 H), 4.29 (dd, J 4011 Y \Q 4.05 (dd, J = 7.1,
11.5 Hz, 1 H), 3.45 (m 2H) Anal Cal c: C, 38. Hz.98; N 10.05 Anal
Found: C, 38.80; H 3.67; N, 9.99. The f||trates of the crystallized

hydr ochl ori de sal Eo!lgwu(gztb)e mpq@;mpgﬂlnedglnﬁxample 4 above, 4-chlorocatechol

di hydro- bem%_&gﬁa}c@é@@ﬁelﬁ /il xtJFE @;E-Qﬁgﬂfo%’%rae-ﬂ pZ@%I ondB fajbiokiny = ed

(ca. 1:1 of or o: |"or'o evapor a n-va yield a

ggl irrE) V\/f|1_ihch2-yl/)aaem.§tll:nlme an@dZS)dt-\(\&@mdhﬁma dl?%drgtberanﬂ Qﬂiwh?zl\-lawzsmg 0. 5dM
; e solutio Wi r r an
 evaporated i H‘DW?Wé%& f@%@?@ﬁ%’%ﬂ%&@ 'gﬁlﬁ‘t% yield an oil,
~ which was purifi e'ﬂwe/m@dure\&@é§@s§6h?§cﬁnfﬁr6péﬂ& (100RY) ARN1NVHChinQistlyo TFA in
- water wth 0.20% TFA) yi.eld '

-2,3-d dro-
benzo[1,4]di 8 Phwﬁsﬁ‘pﬁieﬁ’rﬁﬂi}q)ﬂ"hmqr%&’% aé lP%%‘I E{B%?hyqrﬁﬁhlbgé? ra%éu\ﬁés combi ned
- with sulfam grclgiafe was flteted(® 65 g EnGif@é?ﬁ@lllzé@ﬁo%eﬁ\%ﬂolﬂPN texfag for 2.5

~h, cooled to roomterrperature and “evapor a in vacuo_ to yield an oil. The

~oil was puri Mhisgiceystals. aEre white afystals Wﬁ@tﬁﬂjﬂ@@ﬁg hetwern DCM and dilute
‘ NaOH. The DCM was dried and evaporated in vacuo to yield purified (2S)-C-(6-

Chioro-2,3-dihydro-benzo[1,4]dioxin-2-yl)-methylamine as an oil.

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

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 (CDCls) § 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, 115
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 (2S)-C-(6-Chloro-2,3-
dihydro-benzo[1,41dioxin-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 (Na;SO,) and evaporated in
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DCM net hanol -10:1 to yield

(2S)-(-)-N-(7-Chl oro-2, 3-di hydro-benzo[ 1, 4] di oxi n- 2-yl nethyl)-sul fam de as
a white sol iwW02Ms/08735 (M 1) 1H NVR (CDCl 3/ CD30D) S 6. 88 (mbr/ds2s0s@216131iz, 1
H, 681 (m 2H), 4.37 (m 1H, 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). Exanple 8

Chr oman- 2- vl net hvl sul fam de (Conpound #10) H O N.S Oa O NH2

Chr oman- 2- carboxylic acid (4.5 g, 25 mmmol) and HOBT (3.86 g, 25 nmol) were

eyl Car bot VARdS plhten ol Ganigh wes FRABR Viade egsrbesn HELG 14 =308 AED e and

the reacti onyfth ¥R TRASN Wa‘térrvﬂ%(ﬁQO%:*ﬁFA‘j‘tByleﬂwlCl(‘? CHBF&E'Sth dro26 ni,
33.4 mmol) was added and the reaction mxture was stirred for h. The

reaction ni Renzol! Hgioxi-2-wenetylemimons asesidde. and water (50 rrL) and the pH

of the mxture V"ﬁw%n%ﬁidHééﬁa‘%}éo‘?n&Pé’#‘&vutR'éh n%dQ éﬁ"gbﬁf ﬁ'ﬁtﬁﬁoi)ﬁ Bfox

separated and the aqueou ase ex racte he Cco |ned DCM
phase was d(ﬁSedLXamﬁﬂu))echidecﬁ/h,mmolﬁddd romn\tanpefattmeymdledapmatﬂ'dlin whi ch was

purified with flash | upm_¢hr rrato h et h te ield an oil.
The of | (5. auityo By e ST TRSATRGRIARA Ky o W BF ShEbfarobiBatly BRfer © (36
m., 36 mvl ) Dewmethdael -and: 1ttbeynélem)l-(ommmme-z;@aumbﬁnbatzonrqduo&tn-r oom
tenperaturevé)keé g he reaction s guenched with water, stirred for 2
hour s yoeriBYl h8Hiierejdpes 2 ubitr a9 @21513 the sol ution decanted, dried
(Na2SO4) and evapgsatreqmty vacuo to yield G chroman-2-yl-nethyla mne as an
oily am ne. The 0|Iy amne (1.63 10 nmmol ) and sulfamde (1.92 g, 20 mmol)

were conbined in FUNMB&(I@QIS/@ 588 i, dug@ﬂ Hzp 1Hf6.8% (Mo2HR 437 (the
sol ution Wasguy 430 (dd, J = 2.3, 11.6 Hz, 1H), 4.04 (dd, J = 7.0, 11.6 Hz, 1H), 3.38 (m, 2H).

Example 8
Chroman-2-ylmethylsulfamide (Compound #10)

H o
N /7
Oioj\/\s

o// “NH,

Chroman-2-carboxylic acid (4.5 g, 25 mmol) and HOBT (3.86 g, 25 mmol)
were combined in DCM (40 mL) and DMF (10 mL). Dimethylaminopropy!
ethylcarbodiimide (EDC, 4.84 g, 25 mmol) was added at room temperature and
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 HCI. The DCM was separated
and the aqueous phase extracted twice with DCM. The combined DCM phase
was dried (NazS04) 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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cool ed and evaporated in vacuo to yield an oil, which was purified via
colum chromat ography (DCM Met hanol 10:1) to yield a white solid. The solid
was recryst MQ309€W74360om et hyl acetate/ hexane to yield  PCT/US2005/021513
chroman- 2-yl net hyl sul fam de as a white solid. np 100-101C M5 241 (M1)

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 Chroman-2-vl nethvl sul famate (Conpound
#11) O OAS O/ 1~ NH2 Chr oman- 2- carboxylic acid (4.3 g, 24 mol) in THF

(70 M -) was with [ M T 0 30 mml) .anpd.stirred at

r oom terrpertﬁ'ﬁﬁo PB teeh%epéﬁlgﬁ@ﬂaﬁ%)& GP%%%'"C}’@&H%%H‘ &ld"?'h wat er and
then stirreghrbMan2-y1ahéthylanivie a‘g-lﬁqg;pjygmirfyﬁ was decanted fromthe solid,

whi ch was washed_with fresh THF. The conbi ned THE solution was dried
(Na2SO4) and evaBl?r%'N@&“FﬁWﬁ%GoWﬁ"W'bﬁmé‘l‘ff%'h'ﬁﬁfb%lg AR MHBRIOWEES an oi | .
The chr oman- goothing i deinel (50 HL e oAtk rério 2 h3GnBlsoldaszs00l ed i th

an ice bathto about argon an moined with 95%.NaH (0.39 g, 15.6
mmol ), then eedled arp e\tﬂpowemmvamltoatm@anohlmlcmwaépuanVIamlml) was

t hen added a frﬁﬁ' r r ction

m xt ure was&ﬁ {n'ﬁfog t(P@M Wﬁ%ﬂ?& Qﬁzt"?%@ aﬁ?f‘i‘&g%'fﬁ"\?r/a*l er m.). The

et hyl acet at mcnstdlllmddmm\amybmteﬂmdamtb yiéld chtpmamﬁ Wheﬁglsuﬁamelgtalsact ed
twice with eth 4|4 WD 2006/ 007435 PCT/ US2005/ 021513 acetate. The conbi ned
et hyl acet at%"%‘ﬁﬁ c{Nas dried (MgS™4) and evaporated in vacuo to yield an
oi |, which was punphoedolpsc !l ash col utm chr omat ogr aphy (et hyl

acet at e/ hexane 1: 22 to R;’yel d a white solid, which was recrystallized from

ethyl acetate/ hexMB@44éWeld the title conpound as a white solid.

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.
Example 9

Chroman-2-yimethylsulfamate (Compound #11)

o] /
@foj\/ /

// 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. Sulfamoyl 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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np 87-90C M5 [MH -242.1 Anal Calc: C, 49.37; H 5.39; N 5.76; S, 13.18
Anal Found: C, 49.46; H 5.17; N, 5.72; S, 13.09. Exanple 10

2- (2, 3- D hvowo-2temewss, 41di oxi n-2-vl ) -et hvl sul f am de ( Corpuawstossab)sis H \ O
N~ OOS\NHZ O Potassiumcyanide (2.05 g, 31.5 nmmol) was added to

2- brononet hyl - (2,3 di hydrobenzo[ 1, 4] di oxine) (6.87 g, 30 mml) in DVSO (90
m-) and stirred at anbient tenperature for 20 h. The reaction m xture was
then diluted with water (250 nlL) and extracted twice with diethyl ether.

e AL R, D PR g DRRBEISE) A oo >

di hydr obenzoinlvaétio toyiekiegn eik \Aduloﬂwaseplmﬂedd)y ﬂaHhNNRn(rCﬂ@bBﬂatd‘grﬁpfﬂg ( m 4H),

ﬁz 50 (m 12%),? acéj‘{e%%(aﬂe 1Fé ts quldl 4 hitg sev%ﬁ{l@%&n W?T:' r?o&ysgélllzed o> 110

di hydrObenZOéthP/IAddétalé/hBﬁéné/%Syléidﬂﬁé)ﬂlﬂé%bmﬂbu'ﬁﬂl?as 4 #hitdkolid.and 1 M BH3 in THE

(80 nm., 80 mml) was added and the reaction mxture refluxed for 5 h, then
stirred at anbi ermptsér%)egature for 16h. Wth ice bath cooling, 2N HC was
added until pH = |eved The reaction mxture was then stirred
for 1h at roomterrp ture and evaporated in vacuo to yield an oil. The oil
was partitioned mealv@alc 3N NaO-C,a4m3Z‘t|H=t5139 Not5hE8;,S,a83d1& he di et hyl et her

sol uti on was wash bri ne, rated in vacuo to
yield crude 2-(2, %a&)yﬂ ?ﬁobenzo‘f d4¥(g %&ﬁsgﬁ)ﬁ ?gﬁé\éa[%o 45 WO

2006/ 007435 PCT/ US2005/ 021513 Ms (M+H)+ 180. The crude 2- (2,3

di hydr obenzo[ 1, 4] di oxi n-2-yl ) et hyl anliigéami pe 1(H oxane (100

2-(2.3-Dihydro-benzo[1.,4 dioxin-2-v¢-ethvls Ifamide (Compound #16)

N//
CLy ™ #

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 (80 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 (Na;S04) and evaporated in

vacuo to 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 (NazS04) and evaporated in
vacuo to yield crude 2-(2,3 dihydrobenzo[1,4]dioxin-2-yl)ethylamine.
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m.) was conbined with sulfamde (3.0 g, 31 mmol) and heated to reflux for 2
h. The solution was cool ed and evaporated in vacuo to yield an orange
solid, whi chWOR4es/09t35f i ed by col umm chronmat ogr aphy ( DCM pdfbb200sld1513 to
yield a white solid. The solid was re-crystallized fromDCMto yield the
title conpound as a solid. M5 (M1) 257 MP 101 -103C (corr) 1H NWR (CDCl 3):
6 6.86 (m 4H) 4 70 (m 1H), 4.52 (s, 2H), 4.30 (m 2H), 3.94 (dd, J =
7.4, 11.3 Hz, 3.43 (dd, J = 6.4, 12.9 Hz, 2H), 1.94 (dd, J = 6.5,
12.9, 2H). El eme A s: Measured: C, 46.48; H 5.60; N, 10.81; S,
12.41 Cal cul atez}hgé\”ﬁ@@ H 5.46. N, 10.85 S, 12.41 Exanple 11

(29)-(-)-N(6.7 Elhéf’dmd@zilz3—dh)kdrdﬁélrzbﬁnqd‘oim@-glﬂ)éthylarrﬁ’r're/ﬂnrch)l‘Enb)(‘iG(Dl| fam de
( Conpound #ZQLBO i NH2 . Cl 5 Di.chl or chol (8.6 g,

48 mmol ) andM a%gmmnegrvmﬁhf@ﬁ@ 6Ly 314@mq?am0)heﬁé%t%&q lux &y 4ty DI\/F (200
m). (2R)- wahtldmxé eéae& %na%vsporé@drméauo f&%l@qﬁ%@a@%anaewﬁﬁﬁct i on

m xture was stirred at . The reaction mxture was cooled to
room t enper avag puriied hyrmmrnn ICUEO@GBtQﬂfﬁth RCMe@H(-6001 o yieldaavhitet r act ed

with diet hy'%oﬁ/gigﬁt@me%h& WHESe-c Cr]%g{ihz%ﬂri‘??:in’gQ%\M’{oﬁﬁlgl'dcthéﬂ lé‘&brﬂgol‘{\%g shed 3

times with assiumcarb rine, drre and
evapor at ed isolidacuo to yield a viscous oil of
(25)-2-(6, 7-di Chll\ﬂé?l\_/lg‘l)?fﬁi hydr o- benzo[ 1, 4] di oxi ne) net hanol . 46
MP 101 — 103°C (corr)
'H NMR (CDCls): § 6.86 (m, 4H), 4.70 (m, 1H), 4.52 (s, 2H), 4.30 (m, 2H),
3.94 (dd, J = 7.4, 11.3 Hz, 1H), 3.43 (dd, J = 6.4, 12.9 Hz, 2H), 1.94 (dd, J = 6.5,
12.9, 2H).
Elemental Analysis:
Measured: C, 46.48; H, 5.60; N, 10.81; S, 12.41
Calculated: C, 46.50; H, 5.46; N, 10.85; S, 12.41

Example 11
28)-(-)-N-{6,7 Dichloro-2,3-dihydro-benzo[1,4]dioxin-2-yimethyl)-sulfamide

(Compound #29)

o)
cl o s
\
Cl 0

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 (MgSQ.)
and evaporated in vacuo to yield a viscous oil of (2S)-2-(6,7-dichloro-2,3-dihydro-
benzo[1,4]dioxine) methanol.
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WD 2006/ 007435 PCT/ US2005/ 021513 The (2S)-2-(6,7

di chl oro- 2, 3-di hydr o- benzo[ 1, 4] di oxi ne) nethanol oil (6.4 g, 27 mol) was
di ssol ved i nWPyhieddT485 (50 nl) cooled to OC. Then, p tol uerwsuszi@mgisishl ori de
(5.2 g, 27 mmol) was added and the reaction mxture was stirred at room
tenperature for 20h. The reaction m xture was diluted with diethyl ether
and 1 N HCl (750 nL) and the organic |ayer was separated and washed 2 tines
with 1IN HC (250 nL), once with water (150 nL), twice with brine, dried

(MySO1) and evaporr égs&b%\?& cL:lt(ﬂo 2¥dehy%ro~bgnzo[¥ ﬁjdloxme litﬁlar?cgl oil (6.4

t ol uene- 4-sul fon|

(2S) -6, 7- di chl 2 Amél)Ivdd dl%tﬂ&bdﬂiﬂ Bﬂae‘(ﬂi@lhm;lcaoladl/dmh'fhen geter. "H NWR
(cDCl3): 8 7.79 (d, J = 8 rzb}'ﬂ 8.0 Hz, 2H), 6.94 (s, 1
H), 6.83 (s, tomepﬁsulf@nzbcrﬂ@ﬁdel(&%g Wmnw;waﬁlaﬁﬁd anddBe fergtion mixtgres. 11, 7 Hz,
1 ,  2.47

(25) 6, 7-di cﬁ?%?%wf %ﬁgbhﬁgﬁ\g%[)azwg of?'nﬁ% woéjrer? c%on mfxture wers c(ia"sutteéjrw?%. 0 g,
20.5 mmol ) weisthyloethémant WNﬁ-ICl;i%(hB&J) and metd:rgammlaj@r(n@smpgratemamdml) in DVF

torv) gor oulighedts frteh Sy e 2bo'hoy 8" bih Relef Tad SR Gt i 0, BOLOPT
was filter eobrmeddtldsce(l\ﬂgsm) amisevspstted meraevualto yiekidightweilowedlidrof 2% NaO—L

G hydr o- benBluBnarcrierk 2 (FHbrerienlcBo iuhudre Bendptydudipangyiedods s

white powdeggtersolid. The V\:hl te povvdery solid was conbi ned WI t h hydr azi ne
(1.06 g, 33 nmol), in EtCOH and heated at reflux for t hen cool ed
to room t enper at uHNMR (GDRS )\ﬁe?s'/ tidF 8.8 Hel2hiat7- 86 &d, r’ea&iolltbh ZH)x@Qf’fe s pH

L7 0 S, WP GRGLER 4.8 P LR, Mo AR, USRS B 1P e 2ot 0
was evapor at2d47is)3Hcuo to a soli d, whi ch was partitioned between diethyl
P a1 Ut e RSP o o s £ LM Bl s 5
(2S) - 2- am noyiwicthiyl edtér (8.01g-20.6mmal) Jragichinbiredheitizedtassidediphttialeide (61 NVR
(CDA3)= 5 85 5 divion 1 bMP (75 mb S and héhted 16 fehuk 1611 R, 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 HCl was added to adjust the reaction mixture's pH to pH 1.0 and the reaction

mfxture 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;S0O4) 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): 5 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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IH),4.15(m 1H), 4. 0(m 1H), 2. 97(d, J=5. 5Hz, 2H) 47 WD 2006/ 007435

PCT/ US2005/ 021513 A portion of the oil (3.8 g, 16 mmtl) and sulfamde (3.1
g, 32.4 mmol YVO3E96007485 | uxed i n di oxane (100 nL) for 2 h arci/u$eeosnisie
product was purified by flash colum chronat ography (DCM MeOH 20:1) to
yield the title compound as a white solid, which was recrystallized from
ethyl acetate / hexane to yield the title conpound as a Wnite crystal l'ine
solid. M5 [MH-311.0 np119121C[a]D--534 (c = 1.17, "H NWVR

(DUBCKO): S 7. 22 4 Sondbynd a6y e b Mn 1, %ﬁaﬁoﬁﬂaﬁf

Anal ysi s: Memfiuxett in@ioxahe 3200 ML) forZlh ahd tHe &hde Sl'oduﬂt?wéslpuﬁfedm/ fBh
Cal cul ated: C, 34. 0. 35. anple 12

(29 -(0) SN (P seromaloararbCWeHs oo v fesile copinpuing 223 fam e

( Conpound #3@h:té%olrd Whieh \wildYeérystallized fKofﬂ ethiyl éde@étéi/h&ane to yield the title
(29)-(-)-N(2 ydro-?-nltro benzo[ 1, 4] di oxi n-2-yl met hyl") - sul fam de (1.2

g, 4.15 mml?ommdrﬂseﬁ)uhlé@cwstﬁmnﬁﬁﬂldrocat echol according to the process
outlined in Exa HT™:

(29)-(-)-N-(2, BN%hﬁ[lﬂch-é;ﬁm tro-benzo[ 1, 4] di oxi n-2- yl nethyl)-sul fam de, was
t hen conbi ned wi trp 1([)%12&170{3 I n nmethanol (120 nL) and shaken under hydrogen

and veshed wi th" ISR DT A Mie 111t rate vas | oo o ere THiteres
'H NMR (DMSOd6): 8 7.22 (s, 1H), 7.20 (s, 1H), 6.91 (bd s, 1H), 6.68 (bd
s, 2H), 4.35 (m, 2H), 4.05 (dd, J = 6.5, 11.5 Hz, 1H), 3.15 (m, 2H)
Elemental Analysis:
Mgasure: C, 34.52; H, 3.22; N, 8.95; Cli, 22.64; S, 10.24
Calculated: C, 34.64; H, 2.68; N, 8.87; Cl, 22.94; S, 10.35.

Example 12
(28)~(-)-N-(7-Amino-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-sulfamide

(Compound #36)
\\ NHz

RSGRL

(2S)-(-)-N-(2,3-Dihydro-7-nitro-benzo[1,4]dioxin-2-yimethyl)-sulfamide (1.2
g, 4.15 mmol), was prepared from 4-nitrocatechol according to the process
outlined in Example 4. The (2S)-(-)-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 hydrochlioride salt.

MS (M+H)" 260
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evaporated in vacuo to yield crude product. The crude product was dissol ved
in 0.2 NHAO (25 nL), frozen and |yophilized to yield the title conpound as
a white fl aWQ 2800035 as the correspondi ng hydrochl ori de malts200¥020sMrH) + 260
48 WD 20061007435 PCTI US20051021513 1H NWVR (DVMSO d6):5 10.2 (bd s, 3H),
6.86 (m 1H), 6.85 (s, 1H, 6.74 (dd, J = 2.5, 8.4 Hz, 111-1), 4.22 (m 2H),
3.88 (dd, J =6.7,11.4 Hz, 1 H, 3.04 (m 2H Exanple 13
(2S)-(-)-N(7-Methyl -2, 3-dihvdro-benzol 1, 41di oxi n-2-vlnethyl )-sulfam de

coording o 1 no BNIEEABVEEaE oI ere. 3t ap b B S8 Con b0, " T

4-met hyl cat qafQ) = 2t 8y4 ﬁ£d1|41) \Myzt(fh $p4)i 3lgs \dd, gh= 6")*151&13% y$)as.by gad from
ethyl acetate/ hexane to yield the'tifle conpound as a white solid. M

[MH -257 ' MR (CDCl 3) : 8676(m 1H), 6.66 (m 2H), 4.80 (m 1H), 4.57
(bd s, 1H), 4.40 (m 11-1), 4.28 (m 11-1), 4.03 (dd, J = 6.9, 11.4 Hz,
11H), 3.45 (m 2H), 2.25 (s, 3H). Elenental Analysis Calculated: C, 46.50;
H 5.46; N, 10.85; S, 12.41 Found: Examggled3; H, 5.60; N, 10.84; S, 12.61.
Exampl e 14 SuIE .

di chl oro- 2. 3- drF

Title compound was prepared according to the procedure described in

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

MS [M-HJ 257

'H NMR (CDCI3): § 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[1,41dioxin-2-

Compound #27
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(Conpound #27) G \ OO S'NH2 'R 0" C )C 49 WD 2006/ 007435

PCT/ US2005/
di chl oro- 2,
prepared ac

021513 (2S)-6,7

WAMwgHeI™@3benzo[ 1, 4] di oxi n-2-yl met hanol (2.0 @cTAIS20080D15)3,
n DWW

cording to the procedure described in Exanple 11 above, |

(20 mM-) was cooled in an ice bath. Then, 95% sodi um hydride (0.28 g
nmol ) was added under argon and the reaction mxture was stirred 30 mn.
hloride (1.97 g, 17 mol) was added and the reaction m'xture was

" 56" (2810 7 bR iy Petkar AT Ex il B B The o

conbi ned et hyimol)apripater] aecdrdiag teeitie\prrddedare d&crlﬁéd edEkéﬁﬁﬁlSGﬁil)amd ijavapor at ed

Sul f anoyl ¢
stirred wit
with water

in vacuo to
(et hyl acet

BUF 8 dvasicopfee o 3 e b JencSSsoal Rl Beerita

, 11

hy
was

recrystalli Zlﬁﬁhoi)r WaB fedeeaiiriet QﬁVR'aﬂthé ?éh)cilbﬁ W@%Q&Qﬂré’é3@nﬂﬁ" te solid.

np 109-111C (s, 1 H)),
7.25 (s, rﬁulfaamcaékgﬂﬁfldq(wm .4 minqihwas gddecvangd thﬂeactm mixtyge wag. 28 (m
2 4.11

6H2:hl or o- Z(déirrre'%jvw'thGic baﬁ%l‘ﬁqdﬁggﬁ\hfh% élrré\e‘gt%i(ﬁ)ﬁ n:klggu%’ewaé? &oteﬁ%'fh

% "NH2 Cl water (BDSpLBamextraEtai tres fimes vith ethybpdetaledi The cormbigéedrethiyanol

g, 32 mmuol)
DVF (80 m -

)

oil, which was purified by flash column chromatography (ethyl acetate/heptane
1:1) to yield a white solid. The white solid was recrystallized from benzene to
yield the title compound as a white solid.

mp 109-111°C

MS [M-H} 312

'H NMR (DMSOd6) 8 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), 4.11 (dd, J = 6.9, 11.7 Hz, 1H).

Example 15
Sulfamic acid, 6-chloro-2,3-dihydro-benzo[1.4]1dioxin-2-ylmethyl ester

Compound #12
o)
\\ /NHZ

o) s
\
cl 0

(28)-6-Chloro-2,3-dihydro-benzo[1,4]dioxin-2-yimethanol (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 (MgSO,) and evaporated in vacuo to yield

o0

npound #12) 0 O

(6.4

adlBSte RIRRAL S SARB e Hrib (L 8BS o b R IR 5 aAPove: 1n



was cooled in an ice bath. Then, 95% sodi um hydride (1.06 g, 42 mml) was
added over 20 m n under argon and the reaction m xture was stirred 30 mn.
Sul f anoyl clWeré®I#Is 4 g, 64 nmmol ) was added over 10 m rrangs2008@215€ACt i on
m xture was stirred with ice bath cooling. After I h, the reaction was
diluted with water (300 nml-) and extracted three tines with ethyl acetate.
The conbi ned ethyl acetate was washed with brine, dried (MgJSO4) and
evaporated in vacuo to yield 50 WD 20061007435 PCTI US2005/ 021513 an oil,

whi ch was pur,if. cal W chr omat.ogar aph et hyl .acet [ hexane

15y oy oran ol i PR D R et (oA BB MR benzene

FMtHi mg§7§3 o[yrzpﬂoqnéme Whitd sbhdormeuﬂﬁtmhﬂwabiré(?ycgcellhgu féa?g; He?&egl (géeg: I\/If o b
a : : = 1. :

1H), 6.84 (ﬂAWY'éé%E%C@PWaS%W%GeE%% 1H), 4.41 (m 2H), 4.31 (dd, J

= 2.3, 11.6 Hz, %ﬁ;ﬂg_mé@z (dd, J = 6.3, 11.6 Hz, 1 H Elenental

Anal ysi s: I\/basure 38.57; H, 3. 42 N, 4.92; S, 11 53 Calculated: C,

38.65; H, 3.60; IMSBV'fH] 28 11. 46 Exanpl e 16 In Vivo Assay: Maxi nal

El ect roshock Tesi A ti Mgsant activity was determ ned using the

MES test, run ac %]P é Qc ﬁgép cedure described in detail bel ow.

Swi nyard EA, VbodhwRJ(tiDdb) $ 8. 91*(‘@,4 Eragkk] ﬂ-lﬂVE84|¥NPQH)TWBQ$bd sedigetion,

quantification, and evaluation of ~anti convul sants et al ., eds.
Ant i epi | ept %5 OfgtH). 44 @0 2Hed3¢deR: J = Rad dit-bragd), ié@éd%l 168,086 mal e

al bino mce |§251859) were fasted for 16 hours before testing. Mce were
random y selected into control and test groups, with the animals dosed with
vehi cl e or tElemeptalPoalysis: at varying concentrations, respectively. On

Measured: C, 38.57; H, 3.42; N, 4.92; S, 11.53
Calculated: C, 38.65; H, 3.60; N, 5.01; S, 11.46

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 resuited in an immediate full body
tonic extension. The test was complete when the entire course of the convulsion
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the study date, at 30 mnutes prior to shock, the mce were orally dosed
with vehicle (0.5% nethylcellulose) or test conmpound (100-300 ny/kg).

Sei zures wWHO2006MWIHBEd by trans-corneal electric shock UBCTS20050113
alternating current, 50 mA, delivered for 0.2 sec. The mice in the test
groups were subjected to electrical stinmulus at tinme intervals between 15
m nutes and 4 hours following admnistration of test conpound. The shock
resulted in an imrediate full body tonic extension. The test was conplete
when the ent) (o} ' : : 05/ 021513
has been obFs‘%srf \B/eeé(jpﬁs}g\l’é(yaqt}?@?al&éféég%@gﬁqTﬁt%ﬁQ t@%éﬁ@(‘:’ a@ég?ﬁ&

st i mul at i onjhe raicd wera¢hen ioenediatelyt dutimanizatecoly earbory diexidednialatibrby car bon

di oxi de inhal ation. Abolition of the full body tonic extensor conponent of
the seizure was taken as the endpoint of the test. Absence of this
conponent i ndi caAlgslitibhaf thelfall bb@yp toniosnensod comgohdrtt ofithid sdizure wvagr event the

spread of seizure di schar,gle t hrough  neural tissue. The ED50 tg,gl ue of the
test conpoulfep@githe.eagraintghhe feagpfr\%imcapésh%@ﬂt)mefw ted gt tihese

required t ot eskpdiifl hddWe!dbility idsHeGent@d SRteaH of SSBGRMchafgd thfbdﬁg' i nduced

seizure in 50% of the_rodents tested. A probit analysis was use

cal cul at e t Reureissuandhe$Hdsh valyeiothe test eanpauny (catewatesdamian i ve conpounds of
t he present _j i I : descri bed
above, —wi t hpBSE Pt A aRRH dREEEdllisdto bibok e APARREHERTCT L' 02
nunber of nextensartdomponeniefdiye ME8-indered agizane ip 56 Ycofttbel rgdents testedurer  of

VES nouse ABSHT NS TRl Aicalf e €55 AR T BB RGP 2 1 2@ o0
(100 my/ kg) 3 2/3 @1h (300 ng/kg) 4 5/5 @1h (300 ng/kg) 5 1/5 @2h (300
Mg/ kg) 6 4/5 @IQépSrQsén@tR/er&/mkp%Lnds 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)
2 4/4 @ 2h (100 mg/kg)
3 2/3 @ 1h (300 mg/kg)
4 5/5 @ 1h (300 mg/kg)
5 1/5 @ 2h (300 mg/kg)
6 4/5 @ 0.5h (300 mg/kg)
7 3/3 @ 0.5h (300 mg/kg)
8 3/5 @ 3h (100 mg/kg)
9 1/5 @ 1h (300 mg/kg)
10 1/5 @ 1h (100 mgrkg)
11 4/5 @ 1h (100 mg/kg)
12 3/5 @ 4h (100 mg/kg)
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7 3/3 @0.5h (300 ng/kg) 8 3/5 @3h (100 ng/kg) 9 1/5 @1h (300 ny/kg) 10
1/5 @1h (100 ng/kg) 11 4/5 @1h (100 nmg/kg) 12 3/5 @4h (100 ng/kg) 52
WO 2006/ 007W3R20pEmr4382005/ 021513 13 2/5 @0.5h (10 ng/ kpd1/ig2088/6215®4h (100
nmg/ kg) 15 Inactive @100 ng/kg 16 5/5 @0.5h (300 ng/kg) 17 4/5 @O0.5h
(100 ng/kg) 18 Inactive @100 ng/kg 19 5/5 @0.5h (300 ng/kg) 20 1/5 @2h
(100 nmg/ kg) 21 5/5 @2h (100 ng/kg) 22 1/5 @4h (100 ng/kg) 23 Inactive @
100 and 300 ng/kg 24 5/5 @4h (300 ng/ kg) 25 515 @4h (100 ngy/ kg) 26

| nactive @100 and 300—ngtko—=2755 /5 @4h (100 ny/ kg)
29 3/5 @4h (100 ny/ kg) R @o0. WWB @0.5h (100
nmg/ kg) 32 Inactive @100 aad 300 ny/ BG @34h {00 rAkY) (300 g/ kg) 34 Inactive
@ 100 and 300 ng/ kg

15 inactive @ 100 mg/kg

16 5/5 @ 0.5h (300 mg/kg)

17 4/5 @ 0.5h (100 mg/kg)

18 Inactive @ 100 mg/kg

19 5/5 @ 0.5h (300 mg/kg)

20 1/5 @ 2h (100 mg/kg)

21 5/5 @ 2h (100 mg/kg)

22 1/5 @ 4h (100 mg/kg)

23 Inactive @ 100 and 300 mg/kg

24 5/5 @ 4h (300 mg/kg)

25 5/5 @ 4h (100 mg/kg)

26 Inactive @ 100 and 300 mg/kg

27 5/5 @ 4h (100 mg/kg)

28 4/5 @ 4h (100 mg/kg)

29 3/5 @ 4h (100 mg/kg)

30 1/5 @ 0.5h (100 mg/kg)

31 3/5 @ 0.5h (100 mg/kg)

32 Inactive @ 100 and 300 mg/kg

33 173 @ 2h (300 mg/kg)

34 Inactive @ 100 and 300 mg/kg

35 Inactive at 100 mg/kg

36 inactive @ 100 and 300 mg/kg

Example 17

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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35 I nactive at 100 ng/kg 36 Inactive @100 and 300 ng/ kg Exanple 17 As a
speci fic enbodi nent of an oral conposition, 100 ng of the Conpound #8
prepared asWOR0EBWM3Fe 7 is fornmulated with sufficient froEUs20sti21518ed

| actose to provide a total amount of 580 to 590 ng to fill a size O hard gel
capsul e. 53 WD 2006/ 007435 PCT/ US2005/ 021513 While the foregoing
specification teaches the principles of the present invention, wth exanples
provi ded for the purpose of illustration, it will be understood that the
practice of the invention enconpasses all of the usual variations,

adapt ations and/or nodifications as cone within the scope of the follow
cl ai ms and thel r\/\mqeltheafb bmg sﬁécnﬁ&atuéim a;aehed the/esrm@nmwﬂdméreémnul a (1)
ROR g é fﬁ gre each
|ndependent l“;Y %@%W@&mme‘ﬁwwd@%‘aﬁhﬁ Yepss P L!f-'%’let'ﬂ'yd?‘ﬂ'ﬁ & and | ower

al kyl; R i gnd064 #fht iHe%Haéti&@ cﬂ[ﬂé%véﬁﬂﬁbﬁédnﬁ&s@és by of @geRuand | ower al kyl ;

ais an integer from1t d( . Is selected fromthe group
consi sti ng wariatiogs, (ngpt@tlons and/or mo ﬂcatlons as come within the scope of the

ng
41

following claims and their equivalents.
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5 O~l.~/ [/ (R(RB)b\ 1 J (RS)b\ \ J2~ OO\ O/ (Rsk O (RS)b-,~~ ~-
(RS b1 ~ 0 and \ \ Owherein b is an integer fromO to 4; and wherein c is
an integer fromO to 2; each R5 is independently selected fromthe group
consi sting of hal ogen, |ower alkyl and nitro; 55 O4 provided that when is
Oor (RS 1 O (RB)b\ 0, then ais 1; or a pharmaceutically acceptable
salt thereof 2. A conpound as in Caim1l wherein R and R2 are each

i ndependently sel ected fromthe group consisting of hydrogen and | ower
alkyl; R isvedisiated fromthe group consisting of hydrogen and |ower alkyl;
ais an integer froml to 2; O 1 R(R5e is selected fromthe group

consisting qf (RS ¢ %ggmpé g)ﬁbfomulglé’ﬁ)b \'\V 1l ~- S R5/

4

R*" O R!
|
(CHp);—/N—S—N
Il \RQ

O (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;

5 7
RYy—— |
is selected from the group consisting of N

(Rs)c

(R*")c

@[ f N33 f
X

(Rs)c

s Q0

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

each R’ is independently selected from the group consisting of halogen, lower alkyl and nitro;
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O(RS ( )b z1COD )b \ \ liillliil:i:f / (R5)b oo- 0) and O wherein b is an
integer fromO to 2; and wherein c is an integer fromO to 1; each R5 is

i ndependently sel ected fromthe group consisting of hal ogen, |ower alkyl and
nitro; 561 RI1 (R5)b Il Y provided that when \ is Oor /-(RC- O (R5)b \\

| O then aisl; or a pharmaceutically acceptable salt thereof. 3. A conpound
as in Caim2 wherein R and Rz are each independently selected fromthe
group consisting of hydrogen and | ower alkyl; R is selected fromthe group
consi sting of hydrogen and | ower al kyhs a9s\an integer from1 to 2; O / R
(R5)b-e is selected frg e gggk ongistingsof O (R5)b 1 \ - (R5 )b~
111% 0 (R)° OO0 (R5)tE l\)/Oan

provided that when is O or

(R)e

OO

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;

5 7 °
® )
is selected from the group consisting of A
(RO
xr© 7 \/ O
(R%—I-CE > R [ )%
Z 0 X Xy o
(R
N P N
(R I (RO)s— |
( AN o ’ X X 0 ,
(R

0] O
<R5>b-—E\I }?— <R5>b—/CEj[ }2—
- SN
o) and 0 ;

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;

3
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wherein b is an integer fromO to 2; and wherein c is 0; each R5 is

i ndependently sel ected fromthe group consisting of hal ogen, |ower alkyl and
nitroob O | (R5)b 1 R provided that when is 0 then ais |; or a
pharmaceutically acceptable salt thereof. 4. A conpound as in Claim3
wherein R1 and R2 are each independently selected fromthe group consisting
of hydrogen and lower alkyl; Ris selected fromthe group consisting of
hydrogen and nethyl; a is an integer froQ%1 to 2; 57 tRt is selected from

t he group consi sting of (2, 3-di hyeragh 1, 4] di oxi nyl), 2-

(benzo[ 1, 3] di oxol yl), 4- Rﬁg_ benz 4] di oxepi nyl ),

2- (6-f | uor opRyiduthatwds oIz Q[ 1, 4] di Oxi NV, 2- Gchromanyl ),

2- (5-fluoro-2, 3-di hydgo-benzo[ 1, 4] di oxi nyl ), 2-(7-chloro-2, 3-di hydro-
benzo[ 1, 4] di oxi nyl ) (R )c( 6 chl oro- benzo[ 1, 3] di oxol yl ),

2-(7- n|tr023d| ' 4]dioxiny|), 2-

(7-nmet hyl - 2( 0[14 i_oxi nyl ),

2- (5-chi oro-2, 5 d | di oxi nyl), 2-(6-

br ono- 2, 3-di hydr o- [ Xi nylﬂ)enalsl

2-(6,7- dlchlor 2, 3-di hy dro benzo[ 1, 4] di oxi nyl ), 2-(8-

cliloro-2, 3°th pﬁ%’f‘%““ﬁ@ﬁ?‘iffﬁabh]sﬂﬁ ﬂ&?ﬁ"tﬁyl ),

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

met hyl - benzg[ 1, 3] di ox%C)éln;oundlm%éla“gaq,ﬂrggd t hat when is
3- (3, 4-di hydro-2Hbenzo[ 1, 4] di oxepi ny then ais 1; or pharmaceutl cally

accept abl e Ratng R Fpfeghjpdepagdenty S@G“rﬁﬁ‘&ﬂﬁﬂ’eé@“ﬂ Ct‘inséf%oﬁlyﬁ“’&ﬁé?“b]f’ﬁerﬂky and R2 are
each |ndepemdesmdctydﬂm{tﬁcgradcérfsx@thigbh@dx@femmplmrbﬂkyst| ng of hydrogen and

methyl; Ris SeJlg&Hrﬁ%leFo%mtEPe group consisting of hydrogen and nethyl; a
is an integer froml

5 / 0
(RE)—— |
is selected from the group consisting of
i ot (Rs>@[ je

X s

wherein b is an integer from 0 to 2; and whereimn ¢ is 0;

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

0]
5 | \
RSO0
F
is O

or a pharmaceutically acceptable salt thereof.

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 methyl;

ais an integer from 1 to 2;
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is selected fromthe group consisting of 2-(benzo[1, 3]dioxolyl),
2- (2, 3-di hydro- benzo[ 1, 4] di oxi nyl), 2-(6-chloro-2, 3-di hydro-
benzo[ 1, 41di oxi nyl ), 2-(7-chloro-2, 3-di hydro- benzo[ 1, 4] di oxi nyl ),
2-(7-met hyl -2, 3-di hydro benzol[ 1, 4] di oxi nyl ),
2- (6-brono- 2, 3-di hydt o- benzo[ 1, 4] di oxi nyl ) and 2-(6, 7-di chl or o- 2, 3di hydr o-
benzo [1,4]dioxinyl); or a pharmaceutically acceptable salt thereof. 6. A
conmpound sel ected fromthe group consisting of N-[(6-chloro-2,3-di hydro-1, 4-
benzodi oxi n- i\ et hyl ] - sul fam de and pharnmaceutically acceptable salts
t hereof. 7. ound selected fromthe group consisting of CI OH O ps)
NHS/  'NH2 WQ8_and pharnmaceutically acceptable salts thereof. 8. A conmpound
of the fornul a (I iSsylespdioRyhs srouppontiyingst 2 Got-diydiodeyzgll.Aldioxinydotrar maceut i cal |y
accept abl e gahb[lBlARkeES, 3-(4-dihydAd-2PitaizRERitképigl), conposi tion conprising a
phar maceutigal AL L ¢ [ an O] | I L. 10. A

R el R AR BB 2 A % Rt b

phar maceutic conposi _ ) a’c . and a
phar maceut i &8omnyBIcéftuerP-&-didede-peazoll.4dioxinp)). 3l 2.3-éhydpaki ng a
phar maceut i 6ako[GOMPAE)] 3-@Rh16:0HEIZ6[ 5B [Bigx o) X3-(1Gitd-2,3GinFne-vach[0f1dctiane-1 and a

phar maceuti cal Ly, accept abl e ¢ .rie._% A pharmaceuti,cal . Dsi tion
conpri si ng Qanﬁ%ﬂﬁ} %%glgﬁdfoﬁ%egﬁopﬁdz’i%‘g léitzé %éorcﬁ%???y&%gx;}za{tlé dlo(’:“S oufﬁd of the
f or mul a: bromo-2,3-dihydro-benzo[ 1,4]dioxinyl), 2-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(8-

chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(2,3-dilyydro-naphtho[2,3-b][1,4]dioxiny]l) and 2-(4-
methyl-benzo[1,3]dioxolyl);

provided that when .E is 3-(3,4-dihydro-2H-benzo[1,4]dioxepinyl), then a is 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 | to 2;

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

6. A compound selected from the group consisting of N-[(6-chloro-2,3-dihydro-1,4-

benzodioxin-2-yl)methyl]-sulfamide and pharmaceutically acceptable salts thereof.
7. 1 A compound selected from the group consisting of

Cl 0O
H
(;. O
\©io g NG

4 “NH,
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Cl \\ ao ILsJ HO// ' NH2 O and pharmaceutically acceptable salts thereof.
59

and pharmaceutically acceptable salts thereof.

8. A compound of the formula (1II)
ocC H3 O
N\ _NH,
@) S
N™ N\
H O
0 (1)
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 pharmaceutical composition comprising a pharmaceutically acceptable carrier and a

Ci 0]
H
(;, O
\(:[O "/I///N\S//
V4
0]

“NH,

compound of the formula:

and pharmaceutically acceptable salts thereof.
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