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USE OF BENZO- FUSED HETEROCYCLE SULFAM DE DERI VATI VES
FOR THE TREATMENT OF OBESI TY CROSS REFERENCE TO

WEBLWADER3APPLI CATI ONS This application claims POEUS2006/048681

benefit of U S. Provisional Application 60/751 ,499,
filed on Decenber 19, 2005, which is incorporated by
reference herein inits entirety. FIELD OF THE

I NVENTI ON The present invention is directed to the use
of benzo-fused heterocycle sul fam de derivatives for
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BACKGROUND OF THE INVENTION
Obesity is a state of excess adipose tissue mass. Although often viewed

as equivalent to increased body weight,. this need not be the case-lean but very -
muscular individuals may be overweight by arbitrary standards without having
increased adiposity. Body weights ;are distribﬁted continuously in populations,
so that a medically meaningful distinction between lean and obese is somewhat
arbitraw. Obesity is therefore more effectively defined by assessing its linkage

to morbidity or mortality.

Although not a direct measure of adiposity, the most widely used method
to gauge obesity is the body mass index (BMI), which is equal to weight/height®
(in kg/m?). Other approaches to quantifying obesity include anthropometry
(ski'n-fold thickness), densitometry (underwater weighing), computed
tomography (CT) or magnetic resonance imaging (MRI), and electrical
impedance. Usihg data from the Metropolitan Life Tables, BMis for the
midpoint of all heights and frames among both men and women range from 19
to 26 kg/m?; at a similar BMI, women have more body fat than men. Based on
unequivocal data of substantial morbidity, a BMI of 30 is most commonly used

-as a threshold for obesity in both men and women. Large-scale epidemiologic

studies suggest that all-cause, metabolic, and cardiovascular morbidity begin to
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i npedance. Using data fromthe Metropolitan Life
Tables, BMs for the mdpoint of all heights and

wo c@m®3ssasrong bot h nen and woren range from 19PCDURBI06/048681

kg/nm2; at a simlar BM, wonen have nore body fat than
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norbidity, a BM of 30 is nost commonly used as a
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particul arly when obesity is associ ated
Obesity has major adverse effects on health. Morbidly obese individuals

(>200% ideal body weight) have as much as a twelve-fold increase in mortality. -
Morality ratesrise as obesity increases, particularly when obesity is-associated
with increased intraabdominal fat (see above). It is also apparent that the
degree' to which obesity affecfs patrticular organ systems is influenced by
susceptibility genes that vary in the population. Obese individuals have a 50-
100% increased risk of premature death from all causes compared to
individuals with normal body weight. Over 300,000 deaths a year in the United
States may. be attributable to obesity.

There remains a need to provide an effective treatment for obesity.
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susceptibility genes that vary in the popul ation.
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R* is selected from the group consisting of hydrogen and lower alkyl;

a is an integer from 1 to 2;
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wherein b is an integer from 0 10 4; and wherein ¢ is an integer from O to
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The present invention is further directed to a nethod
for the treatnment of obesity, for weight loss and / or

wé 000790§3p3 essi ng appetite conprising adm ni St ePCTYS2006/048681

subject in need thereof a therapeutically effective
amount of conpound of fornula (I1) or a

phar maceutically acceptable salt thereof. The present
invention is further directed to.a nmethod for treating
obesity, pronoting weight |oss and / or suppressing
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e 80t B Al SRR i o

appetite
tdstmsatyf far woighh posst aredy byfcﬁfs‘lmesmngmp\petltentompylsmfg

d d Fur t.h
(A RIBABAR 9 SOHCRERHART bErath &JrgegHEerly el gmount o
Qmmpbﬁn@@fwlmmas(nprl ng to a subject in need thereof
OCH3

\\ ~NH>

or a pharmaceutically acceptable salt thereof.

(1

The present invention is further directed to.a method for treatihg obesity,
promoting weight loss and / or suppressing appetite comprising co-therapy with
a therapeutically effective amount of at least one weight loss promoting agent
and / or at least one abpetite suppressing agent and a compound of formula (1)
or formula (l1) as described herein. In an embodiment, the present invention is
directed to a method for treating obesity and / or promoting weight loss
comprising co-therapy with at least one weight loss promoting agent and a
compound of formula (I) as described here, preferably Compound #8 as
described herein.
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method for the treatnment of obesity, for pronoting
wei ght |l oss and / for suppressing appetite conprising
adm nistering to a subject in need thereof a
therapeutically effective amount of a conmpound of
formul a (I) or a pharmaceutically acceptable salt
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administering to a subject in need thereof a therapeutically effective amount of

a compound of formula (1)

R*0 R
.
(CHg)g—N—S—N
I\
)
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or a pharmaceutically acceptable salt thereof, wherein ,a, R,

R? and R* are as herein defined. The present invention is further directed toa

method for delaying gastic emptying comprising administering to a subject in

need thereof a therapeutically effective amount of any of the compounds

described herein.

The present invention is furfher directed to the treatment of obesity

.comprising administering to a-subject in need thereof, co-therapy with a
therapeutically effective amount of at least one weight loss promoting agent
-and / or at least one appetite suppressing agent and'a compound of formula (I)'

or formula (Il) as described.herein.
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subject in need of or desiring to | oss weight a
therapeutically effective anpbunt conpounds of formnula

W@ kyo70rs863 1) as previously described or their PCT/US2006/048681

phar maceutical salts wherein the weight lost is fat

and in a nore preferred enbodi nent is white adi pose

tissue. As used herein, the term"obesity" shall be

defined as a body nass index (BM) of greater than or

equal to about 25, preferably a BM of greater than or
as. used here|

equal to about
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ephedrine, quipazine, fluoxetlne sertraline,
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d
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1 BIPLEBUSFYR: suppressants acting t hrough adrenergi ¢

nmechanAgsedUutdrens, thenaimh ebamsny” sipdiEbericfiazdes a body mass
plgg%l(éwg%e%ﬁ%lﬂ&% grp I%%l[l:%lépl rhcti %'5’ p?ét%lflatttglf} rg Qﬁl of greater
PRAL brt S R 2BOBERD. AIAY 8 aséd 'h@arélhr {h&férm “obesity” shall

serotonergi ¢ nmechani snms such .as qui pazin
f nghidls; poth overweight and clinically obese subjects / patients.

As used herein, the term “weight loss promoting agent” shall mean
any pharmaceutical agent which promotes weight loss. Suitable examples
include, but are not limited to rimonabant, orlistat, sibutramine, mazindol,
benzphetamine, phenmetrazine, phentermine, diethylpropion, mazindol,
phenylpropanolamine, ephedrine, quipézine, fluoxetine, sertraline, .
fenfluramine, dexfenfluramin.e, apomorphine, Exendin, .
dehydroepiandrosterone, etiocholandione, testosterone, oxandrolone,
topiraméte, and the like. Preferably, the weight loss promoting agent is
rimonabant, topiramate, orlistat or sibutramine. Similarly, as used herein, the
term “appetite suppressing agent’ shall mean any pharmaceutical agent or
natural product which suppresses appetite which include, but are not limited to,
appetite-suppressants acting through adrenergic mechanisms such as
benzphetamine, phenmetrazine, phentermine, diethylpropion, mazindol,
sibutramine, phenylpropanolamine or, ephedrine; appetite-suppressant agents
acting through serotonergic mechanisms such .as quipazine, fluoxetine,
sertraline, fenﬂﬁramine, or dexfenfluramine; appetite-suppressant agents acting

6
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agents acting through histam nergi c nechani sns (eg,
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treat ment, observation or ment. The ter
" ARAIRpiSTS; wawmfm@aqmﬁéﬁfﬁmh?sma@%%t& Frégé{'%tors of protein
”ﬁ’ﬁ%etﬁt‘%rﬁé@t%ﬁmﬁ%le@@ihg}’%&&%ﬂﬁ@ﬂo@fcdébﬁ{ér%ﬂlémbtamme-
agent that elicits the biol ogi cal or medi ci nal

E‘%ﬁb’dﬁi@é tram&rnnt é‘!}[]@t@?sf’%'ﬁito%_'ﬁr@%ﬂe trlateshReptideamimetics; and
b?dt{ﬂl%c?&‘égm lﬂpftﬁt%‘?ér cher, veterinarian, nedical
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doc I ni cran, mhlch i ncl udes aIIeV|at|on
of the synptons of the disease or di sorder being

treat e(iLhe term “subject” as used herein, refers to an animal, preferably a
mammal, most preferably a human, who has been the object of treatment,

observation or experiment.

The term “therapeutically effective amount” as used herein, means that
amount of active compound or pharmaceutical agent that elicits the biological or
medicinal response in a tissue system, animal or human that is being sought by a
researcher, veterinarian, medical doctor or other cliniéian, which includes
alleviation of the symptoms of the disease or disorder being treated.

Wherein the present invention is directed to co-therapy or combination

- therapy, comprising administration of one or more compound(s) of formula (1)
or formula (ll) and one or more weight loss promoting agent and / or at least
one appetite suppréssing agent, “therapeutically effective amount” shall mean
that amount of the combination of agents taken together so that the combined
effect elicits the desired biological or medicinal response. For example, the
therapeutically effective amount of co-therapy comprising administration of a
compound of formula (1) or formula (ll) and at least one weight loss promoting
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Wherein the present invention is directed to
co-therapy or conbination therapy, conprising

wa@doorssss ati on of one or nore conpound(s) of POT/IELA6/048681

(1) or formula (I1) and one or nore weight |oss
pronoting agent and / or at |east one appetite
suppressi ng agent, "therapeutically effective anount™
shall nean that anount of the conbination of agents
taken together so that the conbined effect elicits the
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a%emt lm%l@%m@y apovay, netee Hm;rapeumaltyr@ﬂ@@wgound of
formula (1) or forrmula (I1) and/or the anmount of the
wei ght | oss pronoting agent and / or at |east one

appet i Ae useppraresi, tige deyems “dortheragydldngd feombinatign therapy”
?%ratrlrlsr}ﬂégmﬁdtﬁ%rét bf Sfédfb?%ég‘r@ﬁ neA?:li tﬁ%??q}fébﬁé%éﬁ‘irg%%ﬁng one or more

nEanpouredd nﬁftirm]ﬂa &) oulbprecdiai (H) negdmb:ma]tctmf wlhh onle or more weight
d t r rru a
T BramEling AoRRE s/t s APRELIF SR iseShigr doah hetein the
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Q’ﬁehh@ sﬁﬁﬂmfahfeﬁuﬂypEé@ﬁéﬁﬁ&lyagéﬁéreﬁé@ R IELSS Pﬁi BRaf¥aceutical
sui tabl e neans, si nul taneousl , Sequentia

depmplation, Where the spmpoung(aatiedtviecd) or formula (1) and the

weight loss promoting agent and / or the appetite suppressing agent are
administered in separate dosage forms, the number of dosages administered
per day for each compound may be the same or different. The compound(s) of
formula (I) or formula (ll) and the weight loss promoting agent” and / or the
appetite suppressing agent may be adminisiered via the same or different
routes of administration. Examples of suitable 'methods of administration include,
but are not limited to, oral, intravenous (iv), intramuscular (im), subcutaneous (sé),
transdermal, and rectal. Compounds may also be administered direcitly to the
nervous system including, but not limited to, intracé}ebral, intraventricular,
intracerebroventricular, intrathecal, intracis'temali intraspinal and /.or peri-spinal
routes of administration by delivery via intracranial or intravertebral needles and
/ or catheters with or without pump devices. The compound(s) of formula (I) or
formula (ll) and the weight loss promoting agent and / or the appetite
suppressing agent (s) may be administered according to simultaneous or
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formula (I1) and the weight |oss pronoting agent and /
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separate dosage forns, the nunber of dosages

adm ni stered per day for each conpound may be the sane
or different. The conpound(s) of formula (1) or
formula (11) and the weight | oss pronoting agent” and
[ or the appetite suppressi ng agent may be
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and / or the appetite suppressing agent (s) my be -

d t I '
?eg: ﬂgﬁsﬁr‘i %ﬂmt?cﬁﬁﬁ’teﬂ't Bgtﬁeopféﬁ%r I ‘?}‘?B g&@afale !%gélﬁé‘l%d from the
qQroupeonsisting the@blpyand: edChat.| In amothiev eddzbdiment of the

Siragb tlfn% S@?r}écgbgﬁ_'rnent of the present

i'nventi on #om the group consisting of
hydr ogen and net hyl . I n anot her enbodi nment of t he

Const DB et ehheyaRant 1*is flaptd e fhs arou

eoupiitimendf Didrbgen Rineismethyil yrenéradry, R n@rrd/d%’g@t e each
hydrogen or Rl and R2 are each nethyl In an
enbodi nent of the present invention -(CH2)a- is

sel ectipchrd ERIBIdMPeBE eﬂm%&e@bﬁt men%n d4d £- and - CH
2-CH2- . In another enbo nt of the

In an embodiment of the present inventjon b is an integer from 0to 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 O to 1. In
another embodiment of the present invention c is an integer from O 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 embodimerit of the
present invention b is an integer from O to 2 and c is 0. -

In an embodiment of the present invention, is selected from the
5 Z Ol _ | x—C
| (RO e
group consisting of , O :




present invention -(CH2)a- is -CH 2- . In an

enbodi nent of the present R4 is selected fromthe
w@e@ap7ssensi sti ng of hydrogen and net hyl, prefBCBDE3006/048681

R4 is hydrogen. In an enbodi nent of the present

invention a is 1. In an enbodi nent of the present

invention b is an integer fromO to 2. In another

enbodi ment of the present invention c is an integer

fromO to 2. In another enbodi nent of t he present

invention b is an integer fromO% I n anot her

@ C i

enbodi nent of the present’ i nvent S an integer
i nt
n yeg anot her

from 0 anot her h resent
ent on tlfe su [
Bre erab nt egRa)rgfo _
errbodl of ® present inv I QN i Nt eger

ger florm0 to
fromOto 2 and ¢ is 0. In an enbodi nent of the

pr esent is selected fromthe group
fﬁ Si ing nganother enbodi nent of the present
M entll on, odi rent of the present invention,

is sele &

h
2- (2, 3-di hydr o- benzg[gr?%?aﬁ%%%%%égg?cg{beﬂh‘f present invention,
3ldioxolyl), 3- (3,4-dihydro-benzo[1l , 4]d|o NYLO

(G‘C | oro-2, 3-di hydro-benzo[1 ,4]dio >__,_
uoro 2, 3-di hydro-benzo[ 1 , 4] di oﬁﬁﬁg % .
NEhr ormsglcted frobn thmgraupzc@asmnmgdfo benzo o

, 4] di oxi nyl ), 2-(7-chloro-2, 3-di hydro-benzo[ 1
, 4Jdi oxi nyl), 2-(6- chloro- benzo[ 1('? 3@9“ oxolall ),

ro-benzo[l

|hydrgn@enzo[1 , oY y

2-(6, 7- dlchloro- "2, 3-di hydr o-benzo[ 1 , 4]d|0X|nyI)
2-(8-chloro-2, 3-di hydro-benzo[1 , 4]d|0X|nyI) 2-
(2 3-dihydro-naphtho[2 3-b][1 4]dioxin

, , , ylLy—~and

2-(4-nmethy. | -benzo[ 1, 3] di oxol yl). |

In an embodiment of the present invention, is selected from the
group consisting of 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(benzo[1,3]dioxolyl), 3-
(3,4-dihydro-benzo[1,4]dioxepinyl), 2-(6-chIoro-2,3-dihydro-bénzo[1 ,4]dioxinyl),
2-(6-ﬂuoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(chromanyl), 2-(5-fluoro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl), 2-(6-
chloro-benzo[1,3]dioxolyl), 2-(7-nitro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(5-chloro-2,3-dihydro-
benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6,7- dlchloro-
2,3-dihydro-benzo[1,4]dioxinyl), 2-(8-chloro-2,3—d|hydro-benzo[1 ,4]dioxinyl), 2-
(2,3-dihydro-naphtho[2,3-b][1,4]dioxinyl) and 2-(4-methyl-benzo[1,3]dioxolyl).

in another embodiment of the present invention, .E is selected

froh 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]dioxinyi), 2-(7-chloro-2,3-

.10
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I n anot her enbodi nent of the present invention, is
sel ected fromthe group consisting 2-(benzo[1l

WO 3jodioxssBy | ), 2- (2, 3-di hydrobenzo[ 1 , 4]di oxi nRCY/1S2006/048681

2-(6-chl oro-2, 3-di hydro-benzo[ 1 , 4] di oxi nyi),
2-(7-chloro-2, 3-di hydro-benzo[ 1 , 4] di oxi nyl),
2-(7-nmet hyl -2, 3-di hydro-benzo[ 1 , 4] di oxinyl), 2-(6-
brono- 2, 3-di hydro-benz [ 1 ,4]dioxinyl) and

2 (6, 7- dichloro 2, 3-di hydrobenzo[ 1 ,4]dioxinyl). In

ﬁgc?qo lae?; g;txgﬁa)u%h@oﬁ@ﬁ%ﬁ%a cﬁ%’;%‘rto' behzo[% 4)dioxinyl), 2-(6-
ZarbﬂJcBQcB—Hdeobm&O[ﬂA]d‘id)dhyl anyl 2-(6,2-diéhloro-2,3-dihydro-
met hyl - 2, 3-di hydro-benzo[ 1 , 4] di oxi nyl ) and

2-(6-brono- 2, 3-di hydrobenzo[ 1 ,4]dioxinyl). In an
enbodi nment Aof t he present inventi on R5 is selected
f c
BEHB P AB S R erbolh 99 BbrbRYR bt -
dJalseaated fragmitles igooup consisting obEd&cB-dduldﬁe{Hwion Aldioxinyl), 2-(7-

WI @P@td Pg; ét%ﬂogf%ﬁs%mﬁﬁ %ygog.r@{dggm%}@fg@gmgpg_ef

Sbwmf[i,gqmaklrgl). I n anot her enbodi nent of the present

i nvention, the stereo-center on the conpound of '
formula (I) is in the Rconfiguration. In an

enmbodi inmm eofbddime}mlt estnd purers‘eemtnwmm:hdq%@rwgaédﬁfom the group

formul.a ( resent as eant| nerically enri
eRt B oo Bofh A owr 2l o AnetiE artRosionta das present
lisveriiat B° i$ Barctd frony &%rcp,rfﬁfo%,abidfnﬁ EerilmbtHyran
about 90% nore preferably greater than about 5%

nost preferably greater than about 98% Additional
embodi ear enffodi@nP bﬁﬁr@érésﬁ\/@ m\l‘e‘mon i é‘t@‘?eé%@ﬁ?er on the

wherein the substituents sel ected one or nore
taunpeyndpf kymydaihde lmmee‘wonflgyratmw RoangtBer Rmwaent of

3HE ghesEhBinVBARRIEHB N b oS&dMRE! BH the Bf@lind ij(‘oWanl) 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%, more preferably greater than about 95%, most preferably greater than
about 98%.

Additional embodiments of the present invention, inctude those wherein
the substituents selected for one or more of the variables defined herein (i.e.-
R', R?, R® R% X-Y and A) are independently selected to be any individual
substituent or any subset of substituents selected from the complete list as
defined he(ein; '

Representative compounds of the present invention, are as listed in
Tables 1 below. Additional compounds of the present invention are as listed in
Table 3. In Tables 1 and 2 below, the column headed “stereb” defines the
stereo—configyration at the carbon atom of the heterocycle attached at the

11



substituent or any subset of substituents sel ected
fromthe conplete |list as defined herein.
wke@e3msat at i ve conpounds of the present
as listed in Tables 1 bel ow. Additional
the present invention are as listed in Table 3.
Tables 1 and 2 bel ow, the colum headed "stereo"

In

defines the stereo-configuration at the carbon atom of
the heterocycle attached at thestarred bond. Wiere no

desi nat| IS I|s

stafieq BPRo

mlgﬁﬁégﬂ%&éﬂéﬁ -tenflgusatishs. t WhereeretR oo
ased aon the enant,i one

storgoerantiauraelt g b3segl o § e bk @%%ﬁ%aﬁa&%ﬁhb

matelitfbl e 2: Additional Conpounds of the Present
InventionAs used herein, unless otherw se noted,

i NVenPCTIS2006/@48681
conmpounds of

bbts b HsSnAR 5 R g Lo REN8Y dipdred as a
‘ﬁ”giﬁmmajrpn,\ﬁglsted the

startl
or mu

1k

“hal ogen" shall nean chlorine, bromne, fluorine and
i odi ne. AgpisqdR rssentatn}ees% bahussH Fetradla (ihe
term " al Ky whe] Ised _alone or rt of =a
substituent group ncl udes stratht de b}r‘anched
chai ns. For exa | de net hyl,

et hyl , propyl, [ ghésﬁl \_,Sec- butyl
t-butyl, pentyl the like. UnI ess c@t heRW se not ed,

"lLower" when used with

| |(\JI| o carbonh—chaihn
conmppsition =¥ 4 carbgn atons. As used hereiln,
unl ess ot hefmipsel ynot ed, |"al koxly" shall gdenote}an
ID NQLIEN et heNr-adf cal of @igr@bvgcﬂggcr bRR*st r arjht R?
_or_bfranched chain al ky! lgroups or—_exahple—det hoxy
et hoky, ®@-{&3stixydros. ec- but oxy} t-butoxly, n-hexyl oxy
nd the?%ﬁﬁg Vet rein, thegpptat]onH*'l shall H
enof e resence e st er ebgeni ¢ ceht er en_a
part CZI-l(BEnm[OL&]dIOSKOIW)UHSt itutpd"' Qhe g.| &hkyll, diyl, H
et-e- F-o4 hgve—oneror—ore pubsStituents,
prefer agTr@q‘ F‘mdg?]??f’o fli ve '
3 benzo[1,4]dioxepinyl) CHZ NH H H
2-(2,3-dihydro- '
4 benzo[1,4]dioxinyl) S CH: NH H H
2-(2,3-dihydro-
5 benzo[1,4]dioxinyl) R CH2 NH H H
2-(2,3-dihydro- ‘
6 benzo[1,4]dioxinyl) CH> NH | methyl | methyl
2-(2,3-dihydro-
7 benzo[1,4]dioxinyl) CH; N(CHs) H H
2-(6-chloro-2,3-dihydro-
8 benzo[1,4]dioxinyl) S CH; NH H H
2-(6-fluoro-2,3-dihydro-
9 benzof1,4]dioxinyl) S CHs 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

12




substituents, nore preferably fromone to three

substituents, nost preferably fromone to two
wandmsrisaent s, i ndependently sel ected from t hepdT/852006/048681

substituents. Wth reference to substituents, the term

"i ndependent|y" neans that when nore than one of such

substituents is possible, such substituents may be the

same or different fromeach other. Under standard

nonencl ature _used throughout this disclosure, the

t er/@-(vathloooid, 8ditgfdrohe desi dnated side chaih Ts i
degqcr i bhed § fall oned_by |t he_ adj agent
14furctP§H§Pf¢§ﬁ$%ﬂﬂﬁg t he Poi nt d?ﬁattacﬂﬂﬁnt Thus, H
fon exanpl(g.chdoragphenyl fal kyldnmi no- caifbonyl - gt Kyt
] sulstituent refers to a groug of the formul a
S ablr ePEREPENIIAIRQIY) n | he spgci f¢ati gn Nbarkichl ar|y H
TiNe SCNEES-giydfecanp! FS, arg as foftgws——5g
D/ gy cloheng Carbodllw de DCE Di chl or get hane] DCM
16D ¢hi beorelirdldodnBEA br DI EA OHEbt0pyINiHhyl anHne H
— DV ande—-BDvsO—BrrretH-stt-op-de—E
.Eﬂ r?;‘}/ul ?;lr 3%'@2&] 3N O TEA Tri et byilani ne [Et 20
18D thpbnechw]dwxlmyl) Et CACSEt hyl Gidet ale NBHOH H " H
ol Gl s L ,
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-
o dihydro-
22 ~ benzo[1,4]dioxinyl) S CH, NH H H
| 2-(6-bromo-2,3-dihydro-
24 benzo[1,4]dioxinyl) S CHx NH H H
2-(6,7-dichloro-2,3- ' '
dihydro-
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) CHa NH H H

Table 2: Additional Compounds of the Present Invention

= R™ O R
).
N _7 * ' " \12

O R
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Hept Hept ane HOBT 1- Hydroxybenzotriazol e HPLC Hi gh

Pressure Liquid Chromatography LAH Lithium Al um num
wolgariods3M or MeOH Met hanol NVR Nucl ear Magnet PCT/US2006/048681

Resonance Pd-C Pal | adi um on Carbon Catal yst . RP HPLC

Rever se Phase Hi gh Pressure Liquid Chromatography RT

or rt Roomtenperature TEA Tfiethyl am ne TFA

Trifluoroacetic Acid THF Tetrahydrofuran TLC Thin

Layer Chr omat ography V\here t he conpounds according to

HE WP chival ~oant ar v

ID N!.'ddlti onal I y

U

I“III D IIIVCTILTU'I |th al F :aot O \_ T v\.lll <1 CTIey
may laccor di axi st asjenantijoners. Wjere th ,
conmpounds pn two ornore chiral centers, they mgy

St as di aStereeonersx It |i IR be R R"

camarle and m Mt urac hereof

. | aiinh i
ar e én@o??;?g%%’@'dzﬁ"?'mﬁr‘?'he scoge of ‘the presem
23 nvent [ |anzd§[ur4]hwxnw|)e song of| thgHgryst a4 ne fprng H

—for xist as Jpolynorphs and as su

are |%‘l<@1ﬁﬂ% Y{Q?rlb@w'r%ﬁuied inlthe presdnt invention.
I'n gdditiong h% » of the{conpounds nay florm solvates

5 Wi tU wat er ~e., hydrat J=s) or Jconmon orfgani ¢
60l ent ben%@{d Adisriry®l vaf esSar d al €bli ntlendlEd {o H H
2-(6-methoxycarbonyl-2,3-
dihydro- o
32 benzo[1,4]dioxinyl) S CH> NH H H
2-(6-hydroxymethyl-2,3- A '
dihydro- )
34 . benzo[1,4]dioxinyl) S CH, | NH H H
2-(7-amino-2,3-dihydro-
36 benzol1,4]dioxinyl) S CH. NH .H H

.

10

16

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 stralght and branched chains.
For example, alky! radicals include methyl, ethyl, propyl, isopropyl, butyi,
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.

As used herein, unless otherwise noted, “alkoxy” shall denote an oxygen
ether radical of the above described straight or branched chain alky! groups. For
example, methoxy, ethoxy, n-propoxy, sec-butoxy, t-butoxy, n-hexyloxy and the
like.

As used “herein, the notation “*” shall denote the presence of a stereogenic

center.

14




10

15

be enconpassed wthin the scope of this invention. For
use in nedicine, the salts of the conpounds of this

WO poentisen refer to non-toxic "pharmaceuti cal | pCT/US2006/048681

acceptable salts.” O her salts nmay, however, be useful

in the preparation of conmpounds according to this

i nvention or of their pharmaceutically acceptable

salts. Suitable pharmaceutically acceptable salts of

t he compounds include acid addition salts which may,

for exanple, be fornmed by m xing a solution of the -
conpound with a solution of apharmaceutically

accept\armiea apadmw:rrgraaphsdsabbhmtea" Qé.lgd, alwl fablﬂJ étc.), that

d,
Tiralib 8 Pgve 551 otk SuBsuShs, pistegably diams arie tadhe
@@b@ﬂmeiht@(‘mdré) Préfawmbm oAEitd thied $NSHADSRs, ML ?referably

t he conpoun S 0 invention carry an acidic noie
S{ATP Anecto g skstiivents) indenendsntiy selasied gopnthelist afay
isipstidemskal i nmetal salts, e.g., sodiumor potassium
salts; alkaline earth netal salts, e.g., calciumor
magnesi um salts; and salts formed with suitable

or gani [ "

S o ik ei8hoe o BubpfRUEh 8 1R Yo RIAB MNG rppns e
iwhgrmeretban oneai sugh mmmts like presibiay Isuchatubstituents may be
Qﬁgzsgggeeo ffei?élh’toﬁ]%% A[H Stile fat e, bitartrate, borate,

bromde, ca t aef

c uam e camsyl ate, carbonate,
chl ori de, clavul anate, C|trate dlhydrochloride,
edi.syl,ate. est

det at f t s .
o oo aronnE o irg s thBulbaut TT feSiosug. dhe teminal
lpemytbrr ﬁf@iecaéémgrfatgb witleadIeeTh I F@dttegbfﬂfe@gﬁr@ﬂﬁ&mwetdhby the adjacent

roc orl ae roxyn oat e | OdlI 1 SO | ONn

PRRPRIS s oY O St ctTaentathiis, fon axagapie, a “phenyi-alkyl-

mﬁ@-@hmonvﬁaﬂkw%um&bﬂt%% 46a @%&fﬁhb&éﬁﬁma

met hyl sul fate, mucate, napsylate, ni ,
N- et hyl gl ucam ne ammonium sglt, ol eate, p e
(enbonat e), alkvl

. - H \

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

DCC =  Dicyclohexyl Carbodiimide
DCE =  Dichloroethane
DCM =  Dichloromethane
~ DIPEA or DIEA =  Diisopropylethylamine
~ DMF = N,N-Dimethylformamide
DMSO =  Dimethylsulfoxide
' EDC = .Ethylcarbodiimide
EtsN or TEA =  Triethylamine
Et,0 -  Diethyl ether
EA or EtOAc =  Ethyl acetate
EtOH =  Ethanol

.15
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pal mtate, pantothenate, phosphate/di phosphate,
pol ygal acturonate, salicylate, stearate, sulfate,

w@nlmaoeisat e, succi nate, tannate, tartrate, teoPdBUS006/048681

tosylate, triethiodide and val erate. Representative
aci ds and bases which may be used in the preparation
of pharmaceutically acceptable salts include the

foll owi ng: acids including acetic acid,
2,2-dichloroactic acid, acylated am no acids, adipic
aci dpaal gi ni c acid, ascordbpppambofl, L-aspartic aC|d,_
benzenesul foni c aci d, benzoic acid, 4-acetam dobenzoic
aci d'®R%) - canphori c dei d,HeRIABROr sul fonic acid, (+)-(1

S) - qaoBTor - 10- sul foniL  aqi_FydebbRzEEiaSoleCaPr 0i C
acid, caprylic acid, cinnamc acid, citric acid,
cyclite acid, dodecyt sulHighiftessyre Liavid{phromatography
di sylggni ¢ aci d, ﬂh@w&mmmm@&mﬂmnwae .
2-hydrocy-et hanesul fonic acid, formc acid, fumaric

aci MaogMe@tari c aci & gddethenol aci d, gl ucoh,e}ot oni ¢

aci gl uconi c acid, DTQ! ' Cid, L-gl utam c

aci S?ME oxo-gl utaric Tacid, cg%@@?%e@%h&?%f”g iC

aci d®d-Bydr obr oni ¢ aci=d, [Balladimh on!(Cammot;atg_lyst .

(+) dohasthc acid, ()-DL-dactic_acid, .l obi oni ¢ .

aci A*P,'{Qf'gﬁl:c acid, (-5-L-taf8e 53?8‘? ﬂfﬁﬁ?ﬁ?és%ﬁdgu'd

() - DL- mandel i caci d, 1ret hmﬁema&@%@ Eh cid,

naprP:H;Jal ene-2-sul foni c agjd, naphthal ene-1 ,5- _

di sit¥ 8hlc acid, 1- hfdro%ﬁoﬂ‘ REFBHE® aci d, nicotine

aci GEAI It ric acid, 8I=ei 0ﬁ@§|@|a@gﬁgl (r:] aC|hd, ~oxali 8

aci almtric acid, panoic acid, phosphoric acid,
prﬁ‘(fdfut anmi ¢ acid, Salidy¥lHeroReetic APidin no-salicylic

aci tfHsebai ¢ acid, stear h@t,@ﬁkgrofﬁ,léfﬁm nic acid,

sulfuric acid, tannic acid, (*)-L-tartaric acid,

thi d&fani c acid, p-tal uelbyulayer Chernatography

undecyl enic acid; and bases including anmoni a,

L-argi ni ne, benet ham ne, benzathi ne, cal cium

hydr oXMVhere thetompoundametording it Hnisliavent®n have at least one

S AR ey LB, 2 o RO B PRS-
compounds possess two or more chiral centers, they may additionally exist as
diastereomers. |t 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
polymbrphs and as such are intended to be included in the present invention.
In addition, some of the compounds may form solvates with water (i.e.,
hydrates) or common organic solvents, and such solvates are also intended to
be encompassed within the scope of this invention,

For use in medicine, the salts of the compounds of this invention refer to
non-toxic “pharmaceutically acceptablé salts.” Other salts may, however, be
useful in the preparation of compounds according to this invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts
of the compounds include acid addition salts which may, for example; be
formed by mixing a solution of the compound with a solution of a
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1H i m dazole, L-lysine, magnesi um hydroxi de,
4- ( 2- hydr oxyet hyl ) - nor phol i ne, pi perazi ne, potassium

whyaroxisde, 1-(2-hydroxyethyl)-pyrrolidine, SeRONUS20p6/048681

am ne, sodi um hydroxi de, triethanol am ne, tronetham ne
and zi nc hydroxi de. Conpounds of fornula (1) may be
prepared according to the process outlined in Schene
1. Schene 1 Accordingly, a suitably substituted
conpound of forrmula (X), a known conpound or conpound

' mﬁfa@@uhaanmmablwdad SUBhrRARy@GChidrie eIl iR acid,

known conpound, preferably wherein the sul fam de is
dP%'?éﬁ’taQ'ﬂ @ﬁ"%i?r@& %”r‘fctﬂ*f‘eaP'é’m geeti¢ agish @Pnﬂolcoa%%ﬂf”c acid,
RaRSHE YRlE rHa%‘bomB &N‘U et ﬁﬁabﬁhéﬁ& Mt lsm%rﬁ%r@"'ﬁ;here the

di oxane, an ke, pre er ab y at an el evate
tconmrounds ef th@ lﬂM@"'ﬂ@m garyfaradeidic oty : suitahie Phagpeceutically

‘égféﬂ:ﬁé QL éﬂe%tof ‘Ff‘rk?n%gfjnﬁ:r dﬁéf H%aﬁn‘?ﬁ?&rl §5H§ %.gl, Sotiithbr

orresponai ng co
(noaassiumaim, ialidline eartuiimeatbl saltay lﬁsg Js catoadncrrrrrpagnelsmfn salts;

B, s PR e SRS S BEGBE0F S foria
aattpo Uihiisy reprarsentativiexpharmsadeutically acpepiathlo salts motudelthe
J@ gared by known nethods, in the presence of a base

WIRY: TEA, " DI PEA, pyrldlne and the like, in an

or ganlabeiﬁie\(@ehzéhébuI&Sniﬂbebem Birarbdeatei kRulfate, bitartrate,
yi el d nd| gg(t)aco ound of fornul a

(ﬁﬂ{ﬁt?u ag W{a}@a)paﬁléortﬁtgpélpr)@aide, clavulanate,
aeared Unﬁ/dr@cﬁlbﬁdé,r 846tate, WHiLYIARY dsfolafe) ¥EHlade, fuliddrate,

gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, ibdide,
isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate,
mesylate, methylbromide, methylnitrate, methylsulfate, mucate, napsylate,
nitrate, N-meth.ylglucamine ammonium salt, oleate, pamoate (embonate),
palmitate, pantothenate, phosphate/diphosphate, polygalacturonate, salicylate,
stearate, sulfate, subacetate, succinate, tannate, tartrate, teoclate, tosylate,
triethiodide and valerate. '

Representative acids and bases which may be used in the preparation
of pharmaceutically acceptable salts include the following:

acids including acetic acid, 2,2-dichloroactic acid, acylated amino acids,
adipic acid, alginic acid, ascorbic acid, L-.aspartic acid, benzenesulfonic acid, ,
benzoic acid, 4-acetamidobenzoic acid, (+)-camphoric acid, camphorsulfonic
acid, (+)-(1S)-camphor-10-sulfonic acid, capric acid, caproic acid, caprylic acid,
cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric acid, ethane-1,2-
disulfonic acid, ethanesulfonic acid, 2-hydrocy-ethanesulfonic acid, formic acid,
fumaric acid, galactaric acid, gentisic acid, glucoheptonic acid,"D-gluconic acid,
D-glucoronic acid, L-'glutamic acid, a-oxo-glutaric acid, glycolic acid, hipuric
acid, hydrobromic acid, hydrochloric acid, (+)-L-lactic acid, (+)-DL-lactic acid,

lactobionic acid, maleic acid, (-)-L.-malic acid,.mglonic acid, (x)-DL-mandelic
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Schenme 2 Accordingly, a suitably substituted conpound
of formula (XIl), a known conpound or conpound

wor@parsds by known nethod (for exanpl e as descpched20061048681

Schenme 3 above) is reacted with NHAOH, a known
conmpound, optionally in an organic solvent such as
acetonitrile, and the like, to yield the correspondi ng
compound of formula (XII1). The conpound of fornula
(XIIl1) is reacted with a suitably sel ected reducing

aegﬁ@tmemml s@ﬁohi@‘hcﬁdndaprhmahedﬁ@f wnf@n:dﬁh@c:ul haghmlm -1,5-

(0] nic sSo|lven as | e e er an

CF gﬂé"mt's a{fiqe|1dh¥‘afé’x¥o°rf‘@8 O%fﬁ?&'&ﬁcﬁ%‘ﬁ Bifjc,a¢id, oleic acid,
(e?éai.e R Uxafle a@fd [fpmitia o, d&?ﬁéelab.d %r&%ﬁﬁari%da&ﬂ o

be prepared accordi to the process outlined in
W@g{ytg’mq agig) saliayfic @@? @@ﬁgﬂ@-sghmqungglyalcgmd steanc

Sé&& adlhobinl k&%&d ts‘ﬂﬁf%ﬁc%%"@gﬁﬂﬂlcogmé °(+glL-€at{a?ﬂcV3cldathdocyamc acid,

known conpound 'or compound prepar e nown neth
@tcrl@am%dfqm acmrmundﬁcylaelqm@dem@ of a coupling

t I g
o gani A4y Sty affHlohi2? L drtihin@PheRifighint b Batning. caloium
mmrdxlﬂbech@hrraamm rijett@motamihep didthylemhiae( X\(Hietiylamino)-

A TEN G T RE T ST RTHAEE h——
atH-mngiaazodle dolysand, raaghesismihidiixizid) vi- (Z%hyﬂfox athyl)-hrpholine,
lpli;la(gl‘aztme poef‘asaurt}\eh)(/:é)rrox dseIO on& qugdroxy B pyrroth ine, gecondary

amine, sodium hydroxide, triethanolamine, tromethamine and zinc hydroxide.

Compounds of formula (1) may be prepared according to the process

7 T 9
HZN—ﬁ——NHZ .(CHz)a. N—ﬁ—NHz
4 (@) ‘ : 8
) R ‘ (1a)
@ * (CH2) .

outlined in Scheme 1.

4 1
(X) % l/ ; \l y "J |S| N/R
/ N—o—

Cl—S—N s w (Cha)z I\

Il \Ra O

o )

(X1

Scheme 1

Accordingly, a suitably substituted compound of formula (X), a known
compound or compound prepared by known methods, is reacted with
sulfamide, a known compound, preferably wherein the sulfamide is present in
an amount in the range of about 2 to about 5 equivalents, in an organic solvent
such as 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 (la).
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(Xb) . Conpounds of formula (X) wherein is selected from
and wherein a is 2, may be prepared according to the

w@racezm3dutlined in Schene 4. (Xc) Scheme 5 PCT/US2006/048681

Accordingly, a suitably substituted conpound of

formula (XVI) wherein J1 is a suitable |eaving group

such as Br, d, I, tosyl, nesyl, triflyl, and the

i ke, a known conpound or conpound prepared by known

met hods (for exanple, by activating the correspondi ng

CoNpPOURRsMRABIY) a%da%lﬁl)lbstitﬁtercﬁ@&hﬁguﬂu o fé‘m@u)(larlb(‘;’ €a known

such as potassi'um cyanide, so di um cyani de, .and

|Garapoynd QK cerrgmr@y RisPREed by ko wismatiess, wﬁxlteaqtﬂpl with a suitably

e e o g Bt R R IR PR Pround

rn;epe@d byé@pwm@ethpdm dwtherpreaanse of @ b@ﬁ%ﬁppb asyTEA, DIPEA,
b H

gn]n‘éé‘g%%hﬁ@f Y ‘aﬂ (%@ahfcd%@b?ﬁte@&ﬁicor'%e?%ﬁdﬁﬁﬂéé and the like,

domwidrtbeoforf&apmblmq senpCangairdidgnata (Hor mul a ( X)

wherein is selected fromand wherein a is 1, may be

prepared according to the process outlined in Schene

5. (XVI11) (XIX) Schenme 5 Accordi ngty~a suitably

substituted conmpound of fornula ( a known

conmpound or conpound prepared by 0 ethods is

act | va@@ﬂ"p%@&r‘%ﬂfﬁﬂnﬂ 59&%@%1 hod;"t o'Syi el d t he

npound of formula (XI X), wherein J2 is

ge group, such tosylate, d, Br, I,

€? and the

may be prepared according to the process outlined

in Scheme 2, _
X0, X —0
(R i): (CH2)01 — % (): >—(GHaon
Z# 0 -}—NHQ
O
(X (Iower alkyl) X
~x—C ~
- (Rs)b__i_()i (CH2)o-1
A o>— \—NH,
(Xa)
Scheme 2

Accordingly, a suitably substituted compound of formula (X1}, a known
compound or compound prepared by known method (for example as described
in Scheme 3 above) is reacted with NH,OH, a known compound, optionally in
an organic solvent such as acetonitrile, and the like, to yield the corresponding
compound of formula (XIII).

The compound of formula (XIli) is reacted with a suitably selected
reducing agent, such as LAH, and the like, and the like, in an orgahic solvent
such as THF, diethyl ether, and the like, to yield the corresponding compound
of formula (Xé).
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-descri bed

i ke. The conmpound of formula (XIX) is reacted with a
pht hal i m de salt such as potassi um phthlim de, sodium

w@behialssas de, and the like, in an organic sol vear/US2006r048681

as DVF, DWVBSO, acetonitrile, and the |ike, preferably,
at an elevated tenperature in the range of from 500C
to about 2000C, nore preferably, at about reflux
tenperature, to yield the correspondi ng conmpound of
formula (XX).The conpound of formula (XX) is reacted
with N2H4, a known conpound, in an-argani ¢ sol vent
such as ethanol, nethanol, and thg §, preferably,
at an elevated tenperature in the ge of from about
500C Gerapewinds obbmuld £6) wheraiRably atisfdrated Sfamx
t enper at ur e, tpe like, to yield the corresponding
(Xd). One skilled in the art wll
ounds of formula (X) known nethods

or for , cording to the processes outlined in
Schenmes 2°through 5 aBtA¥ebe pieRAPEAGREdiIRg o the process outlined

SHRSAHdrHE I9ng the correspondi ng napht hyl -fused

compounds for the benzo-fused starting materials. One
skilled in the art willfurther recogni ze that wherein O
a si ngle epdnt i of)d a mxture of enanfhQNeEIs (CH2)0_1—<

ant i oner ioH encichegd) 5, all cont of " NHs
! desired, the above proc@sles 4

il Schenmes 1 through 5 may be applied by
subst it ut ﬁﬁg)the correspondi ng singl e enanti &%¥r (or
m xture of enantioners wherein one enantioner is
enriched) for the appropriatg stapti ngm\?\%; i al . One
skilled in the art wll_geg e tYrat er enNp a
reaction step of—tTie pffFé§’e ventjon may be carried
out in a variety of sol vents®or 36l vent systens, said
reaction step may al so be carri(®ed out in a m xture of
t he suitable solvents

Scheme 3 _

Accordingly, a suitably substituted compound of formula (X1V), a known
compound or compound prepared by known methods, is reacted with NH,OH,
in the presence of a coupling agent such as DCC, and the like, optiona)l‘y in an
organic solvent such as acetonitrile, and the like, to yield the corresponding
compound of formula (X\'/).'

The compound of formula (XV) 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
(Xb).
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5 or solvent systens. Were the processes for the
preparation of the conpounds according to the

WO R8Snrssen give rise to mxture of stereoi SONEPET/USTIOG/@48681

i somers may be separated by conventional techniques
such as preparative chromatography. 10 The conpounds
may be prepared in racemc form or individual
enantioners may be prepared either by enantiospecific
synthesis or by resolution. The conpounds may, for
exanpl e., be resolved into their compsgent enantioners
by standard techni ques, such as t at i on of

di astereoneric pairs by salt formN onMith an

opt i calompatiideefdoirylas(xg wharein is selected from

(-)-di-p-tolugyl-D-tartaric acid 15. and/or

(+) - di ~p° %tartaric acid fol l owed by
Qmé%}L?nal rystallization and regeneration, of the
free e~MNe npounds may al so be resol ved by

formation of & aster @odevhereirsads 2, prayine geeparedl acapeding to the

' gﬁo‘c‘@ Qgﬁﬂﬁgmﬂfg&ﬁ?ﬁgqr_'ati on and renoval of the
C

rral auxiliary.

ernatively, the conpounds may be

chial, HPLC colum. O Durin
prephration of the cogpoufids of the CN
, it may De necessary d7 or
0 tect sensitive or reactive gr 5

any of the ecul es concerned. This may be achi
by neans of&g)&nventi onal protecting groups, suchsg\zﬁi)

those described in Protective 5 i o-NHo.
Chemstry , ed. J.F.W MO | enurh Pres

T.W Geene & P.GM’V\ms,O@%t ti wd G o
Organic Synthesis , -John Wley & S6ns, ‘@991 . The
protecting groups nay be renoved at @((g)onveni ent

subsequent stage using nethods known fromthe art.
Scheme 5

Accordingly, a suitably substituted compound of formula (XVI) wherein J*
is a suitable leaving group such as Br, Ci, |, tosyl, mesyl, 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 DMSO, DMF, THF, and the like, to yield the
corresponding compound of formula (XVIl). _
The compound of formula (XV1l) is reduced according to known methods,
for example by .reacting with a suitable reducing agent such as LAH, borane,
and the like, to vield the corresponding compound of formula (Xc).
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O The present invention further conprises
phar maceuti cal conpositions containing one or nore

weoeopomsds of forrmula (1) with a pharnmaceuti caPtPUs2006/048681

acceptabl e carrier. Pharmaceutical conpositions
contai ning one or nore of the conpounds of the

i nvention described herein as the active ingredient

can beprepared by intimately m xing the conpound or

conmpounds with a pharmaceutical carrier according to
conventional pharmaceutical conpoyadrRg t echni ques.

The carrier may take a w de vari forrrs dependi ng

upon the desired route of admnis on (e.g., qral,

par enCe:lm;bc)und'ehofsfcﬁ'mula (Yuwbersial pre par'ﬁtﬁe('ﬁ’f"éegg'iﬂfnas
suspensi ons, rs and solutions, suitable carriers

and ad {ide wat er, glycols, oi l's, al cohols,

g tj]D pr eservatives, stabilizers, coloring

gent ; for solid oral prepar at i oné succp

as powdefs, c@psul esara(ﬂmwi‘l%%'ﬂeﬁ§1’s'ﬂﬁt/&ﬂ Brepared gegording to the
and d tarches, sugars, diluents,
BF% %é%é&gbﬂen?hgﬁﬁ ricants, bi nders,

dISI nte gog'gd t he Iike. So 2
prepafat i o S may als coat ed w,sh_Bubst ances |such
)gu ars be ent eri c-coar el s&ha? | at & maj or

lon. For parenteral adm fon, the
carrier mn@% ﬁually consi st of sterile vapgx and

ot her ingr Y@ ts may be added to .increase solubility
or preservation.
may al so be prep,
with appropriate yddi
phar maceuti cal co

ilizing aqueous carriers al ong
ves. To prepare the

tions of this invention, one or
nore conpounds_Q present invention as the active
i ngredi ent is @ntinp el y \adm xed with a pharnmaceutica
carrier according tg conventional pharnaceutica
compound

g tgghnigles, which carrier may t wde

@ Or s ependl ng of the form of‘@w’it |§/\

adm nfi st r att+om;

O
(XX) | (Xd)
Scheme 5

Accordingly; a suitably substituted compound of formula (XVIHI), a known
compound or compound prepared by known methods is activated, according to
known method, to vield the corresponding compound of formula (XIX), wherein

J? is a suitable leaving group, such tosylate, Cl, Br, |, mesylate, triflate, and the

like.

The compound of formula (XIX) is reacted with a phthalimide salt such
as potassium phthlimide, sodium phthalimide, and the like, in an organic
solvent 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 (XX).
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e.g., oral or parenteral such as intranuscular. In
preparing the conpositions in oral dosage form any of

wo b@70338a3 phar maceuti cal nmedi a may be enpl oyeBCT/TR2096/048681

for liquid oral preparations, such as for exanple,
suspensions, elixirs and solutions, suitable carriers
and additives include water, glycols, oils, alcohols,
flavoring agents, preservatives, coloring agents and
the like; for solid oral preparations such as, for

exanpl Ehe pomisound ciipsmuibs (XXpis! re‘astecgwith M—L;aad(nown
tablets, suitable carri| ergsggﬁjaﬁ itives |

GOIPRAAC, 18, ATk PaN POl tendlgmagapdl and the lie,
|;$H§férﬁ3lv it 2R élé@ét%d tdhigdth@s & i r@wran\daﬁaﬁ 50°C to about

ke. Because of their ease in adm ni ation | ets
a?QD°€apeqteegrafeurabas @tabowé refius tembernaturgeand toe dike, to yield the

sol i d ‘pharmaceuti cal
carirg%om'r%cg{g{/aoo’bglwé F%\/a@@) If desired, tablets
may be sugar coated or enteric coated by st andard _
t echnigues are aIs the carrier w
usuat (e sigHedin BRELER v feddanizg Hidhrgmbeue of formula ()
i ngredi ents, for exanple, for pur posgﬁa)such as ai ding
sol ubi I'i ty or for preservation, may °ncl uded.

I nj ectab Mspensi ons may al so heAPrepsFeth, +. whi ch

case ape l'iquid car(R %Le—susp ) E?z-t?—
t he \} ke” be e {!o ed. Thexpharits i

a@w K splecieq

&8 tions h ntain, per dosage unrt,
t abl EEE) capsul e, powder, inj ectngm

teaspoonf ul

and the Ii can anount of the actlve [

necessar Kyeroan effectlve '

a(tp.ﬁty —C¢

cont i unit,

powder, | pository, an the ,
i ke, of frogw about 0.1- 1000 and ma% be given at a
dosage of 1‘( mabout 0.01 200 rTg/k ay preferably
fromab

may be similarly prepared according to
known methods or for example, according o the processes outlined in
Schemes 2 through 5 above, by selecting and substituting the corresponding
naphthyl-fused compounds for the benzo-fused starting materials.

One skilled in the art will further recognize ihat wherein a single
enantiomer (or a mixture of enantiomers wherein one enantiomer is enriched)
of a compound of formula (X) is desired, the above processes as described in
Schemes 1 through 5 may be applied by substituting the corresponding single
enantiomer (or mixture of enantiomers wherein one enantiomer is enriched) for

the appropriate starting material.
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preferably fromabout 0.5-1 0.0 ng/ kg/day, nost
preferably fromabout 1.0 to about 5.0 ngy/kg/day, or

wany7nassge t herein. The dosages, however, may PET/NVAIN@0S681

dependi ng upon the requirenment of the patients, the
severity of the condition being treated and the
conpound bei ng enpl oyed. The use of either daily
adm ni stration or post-periodic dosing may be

enpl oyed. Preferably these conpositions are in unit
dosage forns fromsuch as tablets, pills, capsules
powder s, granules sterile parenteral sol uti ons

suspenSnerskil %ﬂbﬂ@&%@f"b%o%\'zq thadiwhey, Sf’h?s!’ea‘éﬁ'%§tep of the
%%Bh?ﬁweﬁﬁbﬁ'rﬂh BeQUardsy ot Qrvaf'léﬂpefsé&%h%%r ddlent systems,

or al parentera ?ntranasa sub |n ual or rec
anifnpaction Stap, may alse badrried OUAIN armmwnemfathatamiab@r solvents

| ternatively, the conposition may be
presen% déﬂ?nerarléf ormsuitable for once-weekly or .

oncenonthly adm ni stration; for exanple, an insoluble

Sa1 L b1 AE LGRSl s BRI accoramt

fibe mnemﬁmugiml Wse tomiatireoof steesoiporeas, thgsedsorders may be

ns such.as tahl ets nci
Ay oPeRudt el deh it pfifh B MeRRrulR fiuPmatography.
e€Tige cﬁﬁ’fptﬁmdsqifb&k/ Heabxle@hlréw in FeRdiceoin, éﬂmmau@l(rmantlomers

st ar | act ose rose, sorbi tal ¢
d0PY, %‘@P&’Férﬁ' gy&t"é‘”"'&?%%‘?‘b?éﬁf%?&é%ﬂéi’! f%?"'ﬂﬂ% The

thﬁﬂs PRy, TBE EXAmpR], bR fedBRict info ﬂwe:M@éaﬁbonbﬁt &RaMtiomers
a solid prefornul ati on composition containing

HOhBREGEsd deshituee Bichasiheiaimatien fo%aﬁﬁé%%’ﬁﬁﬂc pairs by salt
'fBYr%@&t?ﬁ Wvﬂl?én%pﬁf&ﬁﬂ%&% hEﬂ' E&cﬁ%\%eeﬁépbﬁo%w—&tananc acid

t her eo VWhen r ef erring toth ese
o5 (+)-ain-talsiotibldgdade asid fodlomedri%ﬂacwml aryetallization and

% oY 8 ra Ul SF'ih%“Fre% b ésﬁ‘?{es&% BERLY rﬁé&{)&&%ﬁ&&‘kfstd\?ed by

ositron so th e conp03| on ma
sfohm\atnodeai diate rmmahd: yzsta‘rﬁ @a:tanmdedpwgweﬂdmyrsh mmatogsaphcc

f: % agéf?ri'n %In UI uien%\fjal o‘?%‘éjcﬁ‘?al aurulﬁarf’/plAlfjerRaﬁveciy,r%l orgpounds

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

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

Wiley & Sons, 1991. The protecting groups may be removed at a convenient
subsequent stage using methods known from the art.

The present invention further comprises pharmaceutical compositions
containing one or more compounds of formula (1) with a pharmaceutically
acceptabie carrier. Pharmaceutical compositions containing one or more of the
compounds of the invention described herein as the active ingredient can be
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then subdivided into unit dosage fornms of the type
descri bed above containing fromO0.1 to about 1000 ngy

wobooressact i ve i ngredi ent of the present invenPCDOS2006re48681
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tablets or pills of the novel conposition can be
coated or otherw se conpounded to provi de a dosage
formaffordi ng the advantage of prol onged action. For
exanple, the tablet or pill can conprise an inner
dosage and an outer dosage conponent, the latter being

idteplred BY 'iﬁti?ﬁaﬁa‘l‘y ATIXRGARE cORourtEof 86mMPounds Svith\R

conponents can be separated by an enteric | ayer which
Rharanceyticakeartieg a§p@w@m ta convetianad Phagracauligal compounding

8ERhigRes N ErHEN ARPRRLa vid @éﬁefﬂ%?m‘s%én%g upon the
0o e ¥

enum or to del ayed in release” A variety
r@ﬁ%danou&nf pdmigistration (e@corahtpareotaral)e rTmsrfor llqwd oral

o éb%@nssm Q?Eﬁ%bé‘rlwsﬁ%h %Ierl d"‘sglﬂgﬁﬁ% éﬁltable eal riers and

Meric aclids w suc al's as 1ac,
Additings inctlideeWatdroglycatse bils ealcthels| flguoing agmgts lpreservatlves

nigBileb it BBt SQIRB3AY BRNR 140l S5F RenAgfibhy, Yucn as
ipgveddrispoapauibs ded lablsteusuittiiethnias s1d additives include starches,
o Gl e 5 andlig fadite: byRASRE BitdAIS, wBiNesrating agents

Qind tiﬁemnesanél or@lQﬂ@Eutatmiris rAky RESBE cdated afthvEldst&sces such
elixirs and sim |l ar arnaceut i cal veh| cles. Suita

PSSR e ealpsicsratad seamiasmosiuialg magigs site of ab%lorptlon For

PEBARRTACAGMINISFANGIE thY rbtali‘ﬁél‘ \Qlllmdﬂ?tdﬂr@hstw 'SberfE Shter and
as tragacanth, acaci a, 13{gﬁl{)nat e ran, sodium

«ahebingredispleeayve sddedo farease solity or preservation.
Hﬂjéé‘{étflbéls‘%géﬂéioﬂgrlﬁ&ﬂu a?nal%_ Eegﬁ'ﬁeegape@fmhzm aqueous

treatin ression descr ent I nvention
ragyrielssalopg with appwrsiate @ﬁdﬁg’% phar maceut i cal
conmposition conprising any of the conpounds as defined
herein and a pharmaceutically acceptable carrier. The

To prepare the pharmaceutical compositions of this invention, one or

more compounds of the present invention as the active ingredient is intimately
admixed with a pharmaceutical carrier according to conventional
pharmaceutical compounding techniques, which carrier may take a wide
variety of forms depending of the form of preparation desired for administration,
e.g., oral or parenteral such as intramuscular. In preparing the compositions in
‘oral dosage form, any of the usual pharmaceutical media may be employed.
Thus, for liquid oral preparations, such as for example, suspensions, elixirs and
solutions, suitable carriers and additives include water, glycols, oils, aléohols,
flavoring agents, preservatives, coloring agents and the like; for solid oral
preparations such as, for example, powders, capsules, caplets, gelcaps and
tablets, suitable carriers and additives include starches, sugars, diluents,
granulating agents, lubricants, binders, disintegrating agents and the like.
Because of their ease in administration, tablets and capsules represent the
most advantageous oral dosage unit form, in which case solid pharmaceutical
catrriers are obviously émployed. If desired, tablets may be sugar coated or
enteric coated by standard techniques. For parenterals, the carrier will usually
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phar maceuti cal conposition may contain between about
0.1 ng and 1000 ny, preferably about 50 to 500 ng, of

wo b@7oosgpound, and nay be constituted into anyP€DUR2006/048681

suitable for the node of admi nistration selected.
Carriers include necessary and inert pharmaceutica
exci pients, including, but not limted to,

bi nder s, suspendi ng agents, l|ubricants, flavorants,
sweet eners, preservatives, dyes,-and coatings.

CmpHsd side wtéﬁblhmu@hrotaéalngaéaemsstfbnaéxmplen'cfbu @rposes
solid forns, such ?IHS tabl ets, caplets,

(BItAs ﬁ&'%ﬁﬂ'@'bﬂ'ﬁw@a RIesevEiion, mayRe inclided.e rgﬁgtable
mg@h@ﬁﬁ\sﬁﬁb?% he fﬂ?ﬁbéﬁéoo"ﬁ?)mhu&{ é&é& appraévithte llqu1d carriers,

, such as sol utlons syrups

equsp@nglm@m%tﬁcﬁm t%'&%n@yeh%e Bwioyechr Fhe phermaceytical
L85 008t AP 3 O bahRr it .0, Sk e, powdr,
olmetchen ptmpnonfuh\aenltthemkeagn e auinti ofi tbeexoéldel lngraedlent

sRallElo e B AiadiVE L8t 5 WBip oS ABRGS hel

tphmmaimdtsyal Eampbsttmns dereiongit wotsaihppet brit rnlosagetumt, e.g.,
ntion can be, adm.nistered in.intranasal [

rm,vi a,.

'B(%é’a‘?a e, Jrowder é[HP‘é“%t%Pé@&P%éﬁ?%?%g‘fug?“q/¥'%? like, of from
tefu;nﬁdnmwl(()_oa?agrarwaﬁﬁmt it \gﬁbh ak@tﬂﬁs&@e bhﬁs;en gbout ct) .01-200.0
or nar SKI a art tere n
ook, Retarehl IR st 0T o 100FaMKY/Fay. dBetaBretorably from
HHBUNICES 5T ingrkgitiay, mete ﬁﬂsféﬁemly bent @abuwcmasr g/day, more
t ha {mttent t hr oughout t he osagﬁ
M@F"«‘Jﬁg  frergrabpul|0.53/Q. A me/karday, mostrerer P‘Mf&fmaabou'f 1.0to

téBHLﬁ‘tS Grmﬁ’ﬂg yeorbh? rafigé YSerdi 9 TREMRARRYRS, ﬁéﬂ/ebér may be
conbi ned an oral; non-toxic pharnaceuti cal

Masiesk depending upopheireduisemeni of maﬂWQththﬁ;@\cﬁrgty ofthe
‘@)tn‘%ﬁtlcﬁpgeﬁngetréétgﬁe r&plrh%er 4 M‘H& %egfﬂséﬁ\%qioﬁd The use of either

hecessar ui tab ubr| o
daslwrad;gmtrat@mgem$ mrwoh@blosnnggnagm empioyed.so be
i ncorporated into the m xture. Suitable binders

Preferably these compositions are in unit dosage forms from such as
tablets, pills, capsules, powders, granules, sterile parenteral solutions or
suspensions, metered aerosol or liquid sprays, drops, ampoules, autoinjector
devices or suppositories; for oral parenteral, intranasal, sublingual or rectal
administration, or for administration by inhalation or insufflation. Alternatively,
the composition may be presented in a form suitable for once-weekly or once-
monthly administration; for example, an insoluble salt of the active compound,
such as the decanoate salt, may be adapted to provide a depot preparation for
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, 1o form a solid preformulation
composition containing a homogeneous mixture of a compound of the present
invention, or a pharmaceutically gcceptable salt thereof. When reférring to
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include, without limtation, starch, gelatin, natural
sugars such as glucose or betal actose, corn

weueiozssss s, natural and synthetic guns such aBCBUSHIN6048681

tragacanth or sodi um ol eate, sodi um stearat e;

magnesi um st earate, sodi um benzoate, sodium acetate,
sodiumchloride and the like. Disintegrators include,
without limtation, starch, nethyl cellul ose, agar,
bent onite, xanthan gumand the like. The liquid forns

bFéBL MulakiBt QoRshSsienends POngHediy, &8 Gné’eﬂﬂrthﬁt the active
suc as the synthetic and natural qguns, for exanp

mgargdmmm dIS@@a@echevqa@vﬁprwhqw &%camqsmn $® éhatFthe

frﬁ:{g m%gfg \'ecécfllgté ividb8' hﬂoeecgkﬁ ﬂédﬂ"s‘ége forms

ons ar esire tonlc tions whic

ganhraesl taplatonpills anslmamlules prsaqhaltpméyrrwlatlmrppamatlon is

1R o BRSBTS PR comaing

frane got ttgabcupmed)m rrtglef meda@tomomgresrgehboﬁtbmg'esent mventlon
itgg S’t est qu‘Bed |nlthe artt V\,hene§ e‘?

T BBlts o7 s ofBrhaye! PRERRA S Ko eanted gf otnerdlise

@bﬁebmjrﬁddmw Vit a@@sagarfo&n\mmﬁmgrtge dd\@mé)gé)ibf pmlonged

[ / k er adu human da For
aghion; dar.axiowpic: e tebigl il BAG corpriscna Ry dosage and an

I%ru@ém @@&aéé‘céﬁ?oﬁ@hfntﬁé 14188H Bdifig G it es aﬂ eQ.Lebpe over the
5.0, 10.0, 15.0,

$@rrmer ﬂ'ibe twe@ormwenzwanmswaﬁmbvrﬁn ?""@l"ﬁrl%YQ{fWthh
ts??v%‘é{d %éesnétrl:ﬁélﬁ%gﬁﬁﬁorﬁ H tHd SropyaBH Qﬁaﬁie‘ﬁmﬂthHéﬁﬁWé}tcomponent

dosage to the patient to be treated
étbtpe@sun@carmq ihe gpodaeury @igto ke delavesin| rylew@pl A vanigty of

L
ﬁmmjudmigoamumbbrtaf milwnencl@@lds with Isgcbfmbtmwsr\e‘o‘ ghellaarcetyl
AT SRR om about 1. 0°t o about 25.0
ng/ kg of body wei ght. per day ‘The conpounds nay be

adrm m'l?'l't\ée Lqundqforms %/hm‘al'pthe noveglocodfnpoe[.q3 ong o’f the gresent invention
may be incorporated for administration orally or by injection include, aqueous
solutions, suitably flavored syrups, aqueous or oil suspensidns, and flavored
emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or
peanut oil, as well as elixiré and similar pharmaceutical vehicles. Suitable
dispersing or suspending agents for aqueous suspensions., include synthetic
and natural gums such as tragacanth, acacia, alginate, dextran, sodium

carboxymethyicellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.

The method of treating depression described in the present invention may
also be carried out using a pharmaceutical composition comprising any of the
compounds as defined herein and a pharmaceutically acceptable carrier. The
phamaceutical composition may contain between about 0.1 mg and 1000 mg,
preferably about 50 to 500 mg, of the compound, and may be constituted into any
form suitable for the mode of administration selected. Carriers include necessary
and inert pharmaceutical excipients, including, but not limited to, binders,
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Opti mal dosages to be adm ni stered may be readily
determ ned by those skilled in the art, and will vary

wownd/orsses parti cul ar conpound used, the node 0PCT/US2006/048681

adm ni stration, the strength of the preparation, the
node of adm nistration, and the advancenent of the
di sease condition. In addition, factors associ ated
with the particular patient being treated, including
pati ent age, weight, diet and tinme of adm nistration,

Feﬁ@ﬁngl dgérﬁs hiSricHeRs! ffa@o?éiiﬂiséwgé’c%ﬂGﬁss pr@&vﬂﬂéé @IQes and

recog ni ze that, in vivo and

\'Fptaﬂa% 1 Car@,pqsﬁlcrr@ siflablaios orﬁlrﬁﬂmmﬁtaat@@neﬂaﬂe;ﬁohd forms, such
%ﬁéﬁﬂ%ﬁt?b@%' B/ celpsupd (@B&a HRAGdiR %%é&.&@' r‘éiéa\é% fifned

a tes conpound to tr -prevent

gel@@ﬁecﬁr@kmeéamemaegﬁe |f¢:@wlahpms)e9@nul% |andfmw¢ft-rs and liquid
ngﬁ\':‘?? rEJcﬂhaLJr:géluﬁ g s g'eﬁ%rs %mdfl@o é‘d%ﬁéfé&%ensnons Forms

hseful igr pamn&rra!sammmra:tmrt inosidesatéffile rsohdionsoemalsioneand
di sorlq%rh may be conpl eted according to nethods well
RASRR"F'R™ne clini cal and medical arts.The fol | owi ng
Exanpl es are set forth to aid in the understandi ng of
the invention d are not t nded hqul d not be, . . .
const AAERGaeeR. Frdidng TRET R pTaRceday becaministersd
i atéiﬁglélcﬂnww@l, 6htHeObl) dallj eibeabé efiay . Eéaamhﬁusﬂered m lelded
g%% hvdr o- 2H benzorbiri_ 41di oxepi n- 3-v msth gﬂf

Chpiofe OF BT S WY (EBRTEIOr oM RAUNGS fadne present

RN A RRINEATBS EQM@t%a h ﬁ%ﬂbaaﬂrohh A& ?d;ﬂ@élltds'd & stdble
heated to reflux for one ho

M2 Nehwjﬁr& o ¥id Téﬁlfbﬁd?m]é*ﬂ sierRatgps7gel kngwnio thess of
%&mﬁﬁf’&ﬁu A ehalt DR IEABE 'a%PmH@?eréerﬁ‘i kIR AYt 4 fhhdderhd! delivery

The sol ution was cooled to roon1tenperature
Svatem therdasagetrdministiation wiksofapapee, sreeeontingiouggather than

iR itenttrolhbliffie UdsBghab§imdnd

For instance, for oral administration in the form of a tablet or capsule, the

active drug component can be combined with:an oral, non-toxic pharmaceuticaily

acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,
when desired or necessary, suitable binders; lubricants, disintegrating agents and
coloring agents can also be incorporated into the mixture. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or beta-
lactose, corn sweeteners, natural and synthetié gums such as acacia, tragacanth
or sodium oleate, sodigm stearate; magnesium stearate, sodium benzoate,
sodium acetate, sodium chloride and the like. Disintegrators include, without
limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the like.

The liquid forms in ‘suitably flavored suspending or dispersing agents such
as the synthetic and natural gums, for example, tragacanth, acacia, methyl-
cellulose and the like. For parenteral administration, sterile suspensions and
solutions are desired. Isotonic preparations which generally contain suitable
preservatives are employed when intravenous administration is desired.
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extracted wth diethyl ether (3 x). The conbi ned
organi c solution was dried over MgySO and concentr at ed.

wa@beonedsegr aphy (2% et hyl ether in hexane) yi ePdBUS2006/048681

3- net hyl ene- 3, 4- di hydr o- 2H benzo[ b][1 , 4] di oxepi ne as

a colorless oil. M5 (ESI): 163.2 (MrH+) 1H NWVR (300

MHZ, CDCI3) , d: 6.94 (m 4H), 5.07 (s, 2H), 4.76 (s,

4H) . 3- Met hyl ene- 3, 4- di hydro- 2H benzo[b] [ 1

, 4] di oxepine (5.00 g, 30.8 mmol) was dissolved in dry

THF (100 mL). Borane-THF (1 .0 Min THF, 10.3 nl_) was

added at OC. The reaction was stirred at RT for 5

hour s.Camprupds Pbitis inveintion mwbg adeinistarad|in angof the foregoing

?‘%gr%josgﬁ}%o%ﬁ%éé coo% c{bes%:g e%‘p&ge l? gﬁ%ﬁéd“ningtﬂé art whenever

drpadoent ebdeprassipdrisxequerdd3. 0 M 100 nl) was added.
The solution was extracted with ethyl acetate (3 x 100
m.). The conbi ned organic solution was dried over

MySO4. TH Baihptoéagnofme magaetmay bd mxéerovea@uuime&adge from
purifiedﬁg% ZRromﬂto [guﬁﬁ/ 2%to 8§omsth%£ ol in .

H-ehix i shErsdneper ad@t 1Y Renday- G ar 8@ aapupisatign. the
%ESI 3(?1?2&05"are?pﬁé¥érgﬁ?(yll_| b’rbNN)é@@ggig tl;r'\’%fzo?nﬁ@ﬂ 1ableds éoﬁ‘ldmm .01, 0.05,

£4,048, 20, &R 52@01 8, 85.0¢ RP-02 PGB, wﬁD(%poaao 259, 50@ arts 1000
(f rlllg}(rpscﬂ‘ﬂ'ﬂ; acté«: ngfi.\%lgm( tﬁ'e Syrﬂip*gnaﬂé'gld]ugtrﬁgnt(éﬂthe dosage

3, 4-D enzo

YQ]ﬂ@ﬁ% eabwﬁozleyﬂr%@dhﬁr) aﬁetﬁye(aznggnbof the drugriropidinatily supplied.

| f

it o 4o éb%é%@ﬁf?f]fr&'g %%uflo %(&g@g'rspiﬁd(ﬂwgq{%ody weight
Grratayf Rrefarablyativetirgeds mm pbeui (pnttata@cmaé 00 &nmgdey of body
S 4o i S B TS TS LIPS v, mor
q:oretewalely; fronh athdudriodnes bboel)25.0 mgAkgof tioelytweiglet per day. The

rxrr[i)péjur%ddsar?\ay R dril L& Lo Iadréagimen of 1 to 4 times per day.

Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular compound used, the mode of
administration, the strength of the preparation, the mode of administration, and
the advancement of the disease condition. In addition, factors associated with the
particular patient being treated, including patient age, weight, diet and time of
administration, will result in the need to adjust dosages.

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

One skilled in the art will further recognize that human clinical trails
including first-in-human, dose ranging and efficacy trials, in healthy patients
and / or those suffering from a given disorder, may be completed according to
methods well known in the clinical and medical arts.
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258.8 (MtH+) H NWR (300 MHz, DVsO), d: 6.92 (m 4H),
6.71 (broad, 1H), 6.59 (broad, 2H), 4.19 (m 2H), 4.04

W@ 078H833 3. 00 (m 2H), 2.39 (m 1H). Exanpl e BCT/US2006/048681

N- (2, 3- Di hvdr o- benzori , 41di oxi n-2-yl net hyl ) - sul f am de
(Conpound # 1) Racem c 2, 3-di hydro-1

, 4- benzdi oxi n-2-yl nethylam ne (4.4 g, 26 mmol) and
sulfam de (5.1 g, 53 nmol) were conbined in 1,4

di oxane (100 nL) and refluxed for 2 h. The reaction

was  coHLBbIbing EXahPIBE bk YeEfoMttotaitThithe amBIBRdtaRdiing of the

solid was filtered and di scarded. The filtrate was

iwastions andiare\ngd itendadiand shayld net heconstiueddg Iimit ipyany way
Nehd 0:1) to

T R R Pt from

DCMto yield the title conmpound as a white solid np:

97.5 - 98.5C El enental Analpsi.s; al Calc: C, 44.25;

H 4.95; N, 11.47; S 13. 13Mnd C,. 44.28; H,

4. 66; ({8,41DiMidrpo-2H-HeénhAd]bi oKX EiD i by I3Sulfami

4H), 6.68 (bd s, 3H NH), 428&"1:! : 397(dd J =

6.9, 11A Hz, 1H), 3.20 (Mﬁ——?—@(m 1H) . Exanpl e 3

(Benzol "! , 31di oxol - | fam de (Conpound #2)

Catechol (10.26 g, 93 di um rrebhoxi de (25%

by wei ght in nethanol and met hyl

di chl oroacetate (13. 3™g~ é ) NﬁL@SG—O-NH{]ed in
dry nethanol (100 mli _). The Sol uti on wasliheated to

reflux . overnight. The reaction was coofPed to room

tenper@hidchol @o8lyl 4B MmaH Enll PBtassium carbonate were combined

in acetonitrile and heated to refiux 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 wés evaporated and the residue was diluted with water and
extracted with diethyl ether (3 x). The combined organic solution was dried
over MgS0QO4 and conéentrated. 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*)

1TH NMR (300.MHz, CDCl3), &: 6.94 (m, 4H), 5.07 (s, 2H), 4.76 (s, 4H)

3-Methylene-3,4-dihydro-2H-benzo[b][1,4]dioxepine (5.00 g, 30.8 mmol)
was dissolved in dry THF (100 mL). Borane-THF (1.0 M in THF, 10.3 mL) was
added at 0°C. The reaction was stirred at RT for 5 hours. Aminosulfonic acid
(6.97 g, 61.6 mmol) was added. The reaction was heated to reflux overnight.
The reaction was cooled to room temperature and aqueous sodium hydroxide
(3.0 M, 100 mL) was added. The solution was extracted with ethyl acetate (3 x
100 mL). The combined organic solution was dried over MgS0O4. The solution
was concentrated under vacuum and purified by chromatography (2% to 8%
methanol in dichloromethane) to yield ((3,4-di.hydroQZH-benzo[b][1 ,4]dioxepin-
3-yl)methyl)amine as a colorless oil.

MS (ESI): 180.1 (M+Ht)
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of concentrated hydrochloric acid and then reduced in
vol ume under vacuumto about 50 ml . Water was added

wa@pah7ohes3sn xt ure was extracted with diethyl etpPer/UusBos048681

100 nmL). The conbi ned organic solution was dried with
MySO , concentrated to a brown solid, and

chr omat ogr aphed (2% et hyl acetate in hexane) to yield
benzo[ 1 , 3] di oxol e-2-carboxylic acid nethyl ester as a
colorless oil. M5 (ESI): 195.1 0 (M+H+). 1H NWMR (300

(a, Jcﬁg'@z’m %%OGM?%W%C} 54§!)Qﬁz(6 g%)!)( 11@'@,,@5%4 07 (m, 2H),

,BBGi(brad 22~|)¢ 3ri®fdy|J £ dadi, m)gtzhyt (@syerd He, 2H)g2. 30 (m 1H).

118 gL)r?@ﬁ%D %iggsﬂgnﬁfﬂ p‘ﬁb'c{ 6 OX' i l}rﬁét%;négu?@ (290 g, 16.2

hﬁﬁ‘ﬁﬂ)‘ﬁ@ﬁ@@ﬁlférr%é‘fté-)l‘l glm. &%Mbl)%ﬁé@&:ﬁbin%ﬂ% drf'did¥he (60 ml)

hours at roomtenperature_and then distilled water was

Aeeatggipgpilux 9]\'8%8{'6‘! erl%aﬁ%ﬁwas @dﬁiédcﬁfaiﬁhﬁeprecmltate was
ReRfVRI 15 Bfrafiona THY fifrad® Wa@ﬁﬂﬂ:e‘f‘ﬁ‘r%t&@?h@@ G meand purified

filtration and used w t hout puriftication.

(ysthromagogGphyiRSke 1o 86 RrRtqreio diskloranBihane] to Yiedd the title
broad, 1 6.94 2H) 6.86
(C%m'ghg 83ﬁ?ﬁ z"hi%)é.&génggﬁl : S]l_?ji oxol e- (ZEncar tl_)?)xyl ic

acid oagle (Vpri4¥ g, 32.9 mmol) was dissolved in
tetrahéglrof uran (THF, 100 ni). Lithium al um num
hydr i deHNMR (300 MhizT BIIS@9, & érR2 (89.4H)n80r ) (headadHieds.59

Rod. 240, i 2 Lo b F e G PED 1200 b .

Distilled water was added to destroy the excess LAH.

Aqueous sodi unhydroxide (3.0 M 100 m ) was added and
the solution was éxtracted &iﬂ’ﬂ?&ﬁyl

N-(2.3- Dlhvdro-benzon 4]dioxin-2-yimethyl)-sulfamide (Compound #1)

SOV

// NH,

Racemic 2,3-dihydro-1,4-benzdioxin-2-ylmethylamine (4.4 g, 26 mmol)
and sulfamide (5.1 g, 53 mmol) were combined in 1,4 dioxane (100 mL) and
refluxed for 2 h. The reaction was cooled to room temperature and a small
amount of solid was filtered and discarded. The fil;rate was evaborated in
vacuo and the residue was purified using flash column chromatography
(DCM:Methanol - 10:1) to yield a white solid. The solid was recrystallized from
DCM to yield the title compound as a white solid.

mp: 97.5 — 98.5°C

Elemental Analysis:

Anal Calc:  C, 44.25; H, 4.95; N, 11.47; S, 13.13

Anal Found: C, 44.28; H, 4.66; N, 11.21; S, 18.15

H' NMR (IjMSO d6) 6 6.85 (m, 4H), 6.68 (bd s, 3H, NH), 4.28 (m, 2H),
3.97 (dd, J = 6.9, 11.4 Hz, 1H), 3.20 (m, 1H), 3.10 (m, 1H).
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acetate (3 x 100 m _). The conbi ned organic sol ution
was washed with water . and dried over MgSO4. The

waobrems3nas evaporated to yield Cbhenzo[ 1 PCT/US2006/048681

, 3] di oxol -2-yl -nethylam ne as a colorless oil. M
(ESlI): 152.1 (M+H+) 1H NMR (300 MHz, CDCI3), d: 6.87
(m 4H), 6.09 (t, J =4 Hz, 1H), 3.13 (d, J = 4 Hz,
2H) C-Benzo[1l , 3]dioxol -2-yl-nethylanm ne (2.94 g, 19.4
mrol ) and sulfam de (3.74 g, 38.9 mmol) vverehconbijned
in dry dioxane (50 nl) and gh ion was heated to
refl ui over ni ght The react'?"oﬁ_mm_v\ga::oncentrat ed and

t he resi dBenzafl.3jx - suif 606 gl 2

di chl oromathane) to Ll d tg)e title conpound as a

white solid. ; M ( Z O(I\/H—H)QlH NI\/R(SOOI\/HZ
CDCl3) , d: 6.87 ( J 4 1H) 14. 79
(broad, 1H), 4.62 (braz g,._p]|.|:4l—|z, 2H) .
Exanple 4 (2S)-M N (2. 3- Di hvdro benzoll p

. 41di oxi n-2-yl met hyl ) - sul fani de . (CdApound #4)

Cat ec h@hte(cia%i ?1 CQQGQ; B3, ﬂPﬂl&oF)nQo@BFrﬁDﬁ/'@tl?@ggé rﬁ?"?%g weight in

(16.6 g, Wwere stirred

@MO}«&%?IQ 18 @), (are meghylalidvorasicptates 18819d93.2 mmol)
kel bR lh‘}ﬂy"l‘ﬁéth%hbf gﬁfb mrlr_afs%ef Suhdn ch?ﬁ Il??atgd to reflux
00

reacti on was c to roomtenperature and
wiverinigbe \Waedeactian Wassgabled to seeredemperatiiret agitifiedHesy addition

f oS B 880 R B84 T3 R Dl e o
@it HOt hlb rWaterands eddpdraaicetthe 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+HY).

TH NMR (300 MHz, CbCIa), d: 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 distill'ed water was added.
Benzo[1,3]dioxole-2-carboxylic acid amide precipitated as a white solid and
was collected by filtration and used without further purification. '

MS (ESI): 160.00 (M+H™)

TH NMR (300 MHz, DMSO), &: 7.99 (s, broad, 1H), 7.72 (s, broad, 1H),
6.94 (m, 2H) 6.86 (m, 2H), 6.30 (s, 1H).

Benzo[1,3]dioxole-2-carboxylic acid amide (5.44 g, 32.9 mmol) was
dissolved in tetrahydrofuran (THF, 100 mL). Lithium aluminum hydride (LAH,
1M in THF, 39.5 mL, 39.5 mmol) was added slowly to the solution at room

temperature. The reaction was stirred at room temperature for 24 hours.

Distilled water was added to destroy the excess LAH. Aqueous sodium
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vacuo to yield a white solid which was purified by
flash col um chronmat ography (DCM Met hanol - 50:1) to

W@ 2@ @73862S) - 2, 3- di hydr o- benzo[ 1, 4] di oxi n- 2- yl PET/US2006/048681

nmet hanol as a solid. The solid (13.3 g, 68 nmol) was

di ssolved in pyridine (85 nL) cooled to 00C,

p-tol uenesul fonyl chloride (13.0 g, 68 nmmol) was added
and the reaction mxture stirred at roomtenperature
for. 2Ch. The reaction was diluted with diethyl ether

(ﬁyd¥bx@@d(3]d\|M‘|q|Od ml.) v?aé—&ddé_@ ﬁn@rtﬁé@oﬁtlﬂ\gés \@@{}‘:\'aczfd with ethyl

separ at ed and washed tines wth
tacRiate g x 1@9t"@|=-) (Tmswqml;lned M@amptwltuitqmwasdvaMd with water .

(AP e RIGROL 2B ddharAGHEs Lo ehdl S fo Yt E;ysolld

whi ch was puri %
WWER]C"OZO&? y!-qu &laﬂnlnelameomrlesaloﬁlom c acid

BRI L T T
gﬁ; e hwergltﬁe{?ido qué{‘sg §P%§(COOIFQUE{68D&F‘6 ‘?QIZ 1H), 3.13

t(dmderﬁle &Hnd poured into vigorously stirring wat er

it |id filte
bna i 16 B shtokgER S mibuiamin el o 19 diamal) apdeuttamide
Nam gAB8l. Qwahﬁﬁ) e &oﬁibiné@in aty didkdné 959 infiYadd the solution

droben :
%T“c’ﬁfﬁﬁ’ 5. ’ﬁﬂ HYW'y'gf‘éo.ThadPection yagicmeeayajgd aad the residue

i Héwe b
pmawle norﬁ@tlogdap gmwéemg/ \Mmygtn?@gi éIjE t O@%g%gmgq@ Yield the title

wth azi ne
%@X'Hia?@f‘f"b eﬁ@f'dz h, cool ed to room tenperature
d1 t 1,0 and stirred for 15 mn.
Wlteméﬁ%ﬁgagg?q)@@? )and vva:hled wth fresh Et OH
(sol i d‘rqilmﬂr(]@.@@)mm:ddd@lsf FA: i fin/8Ry Y 8B} 2 &% 19, 1H), 4.79

vacuo to a so was parti
dbeas 11 Hy A2 torgadi 1H).63.64Udods AbdzH2HThe di et hyl
et her solution was dried (Na2SO ) and evapor at ed

Example 4
2S)-(-)-N-(2.3-Dihydro-benzo[1.4]dioxin-2-vimethvyl
{Compound #4)
O: j"’I/,/ \ /7
// NH,

Catechol (13.2 g, 0.12 mol) and potassium carbonate (16.6 g, 0.12 mol)
were stirred in DMF (250 mL) and (2R)-glycidy! tosylate (22.8 g, 0.10 mol) was
added and the reaction was stirred at 60°C for 24 h. The reaction was cooled
to room temperature and diluted with ice water (1 L) and extracted with diethyl
ether (4 times). The combined organic solution was washed 3 times with 10%
potassium carbonate, once with water, once with brine and evaporated in
vacuo to yield a white solid which was purified by flash column chromatography
(DCM:Methanol —50:1) to yield ((28)-2,3-dihydro-benzo[1,4]dioxin-2-yl)-
methanol as a solid.
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in vacuo to a yield a light yellow oil. The oil was
purified by flash col um chromat ography (DCM MeCH -

waeoor)p7ise3 yield an oil. A portion of the oil (BCBRSO6/048681

29 mmol) in 2-propanol (250 nm.) was treated with 1IN

HCI (30 nL) and heated on steanbath until honbgeneous

and then let cool to roomtenperature. After 3 h, the

m xture was ice cooled for 2 h. Awhite flaky solid

(the corresponding HCl salt of

( 23) Cf(la thds'Dl(mdir @-68rrAbl wal dis8shBd3n WPytidine ?85 mL) cooled to

lamne) was filtered off and then recrystallized

é@f&? rP tqleeneslionyhablorids (184 8, 68 ol was peded gind the reaction

SR g abborm e Ry T A IR AR RS witn

(datb®l ptheard1dy) et ANddC (1.2 49 u T Heoongamicllayer was separated and

G B T REARbRInL, 4 imps it pister (129 L comco with

DHrine} @riedHBIFS Ohandievapdrated in ¥3cdo t3pleld ar\dhlte solld which was
i oxane

d
PR o 3oy BRich R N SebEEATRE o P e Bdohipre-4-
fouafohicatidnpSH, B aibaninzol{, @Q(b%h@ﬂ yiRethyl b@teWa%' & white
a white solid, which was recrystallized from DCM
yi%Pd t he t|tIe conpound as a white crystalline SO|Id

mp 102f ﬂé’%ﬁﬁltbaédnd:waé@ognﬂlﬁe& vﬂthoé@tay%lxn% b‘h%rﬁ Q&@@H 4g,78

%"@P'k'adDM? (1_259 L) andheated tejyefiux m X ladcoqied t@ reom
Jtém?)e]'gturé Hhd ﬁbﬁgdﬁﬁ@a\r@&:ﬁﬁiﬁ&uﬁﬁg \gﬁi@r %nd gfirred 30 min.

El enental Anal'ysis
White solid wass ﬂl@red and the solid was washed several times with water, 2%

NaOH, and water again and let air dry to yield a (28)-2-(2,3-Dihydro-
benzo[1,4]dioxin-2-ylmethyl)-isoindole-1,3-dione as white powdery solid.

The powdery white solid was combined with hydrazine (2.75 g, 86 mmol)
in EtOH (225 mL) and heated at reflux for 2 h, cooled to room temperature and
1N HCI added to pH 1.0 and stirred for 15 min. White solid was filtered and
washed with fresh EtOH (solid discarded) and the filtrate was evaporated in
vacuo to a solid, which was partitioned between diethyl ether and dilute
aqueous NaOH. The diethyl ether solution was dried (Na;SQO,) and evaporated
in vacuo to a yield a light yellow oil. The oil was purified by flash column
chromatography (DCM:MeOH — 10:1) to yield an oil. A portion of the oil (4.82
d, 29' mmol) in 2-propanol (250 mL) was treated with 1N HCI (30 mL) and
heated on steambath until homogeneous and then let cool to room
temperature. After 3 h, the mixture was ice cooled for 2 h. A white flaky solid
(the corresponding HCI salt of (2S)-C-(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. '

[op =-69.6 (c = 1.06, EtOH)

The white solid was partitioned between DCM and dilute NaOH, and the
DCM was dried (NaSO,) and evaporated in.vacuo to yield (28)-C-(2,3-Dihydro-
benzo[1,4]dioxin-2-yl)-methylamine as an oil.
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Anal Found: C, 44.20; H, 4.69; N, 11.40; S, 13.22.
Exanple 5 N-fg”-Di hvdro-benzo p

WO @ o%3883 a- yl met hvn-N . N di et hyl sul f am de (Bovpsumao48681

#6) Racem c 2, 3-di hydro-1
, 4- benzdi oxi n- 2-yl met hyl amne (8.25 g, 5.0 mmol) and
triethylamne ( 1 .52 g, 15 mol) were conbined in DV
(10 M ) and cooled in an ice bath as
di met hyl sul famoyl chloride (1 .44 g, 10 nmol) was
added.| l%we. E9afd o g XEHERywas then stirred for 3 hr
W th co i nued cooling The reaction nixture was
parti tTh@ed (Bt er?ﬂdﬂﬁ}ﬂ') ard satfamidel (b, 25 dmbl were
t rpe
FrEss EFERAEnET7S Tt 2n ARSNFE SLUP PBlG, &8 bfiied by flash
mdlumag:moma‘togmph\w(ﬁ)gih‘/ltl\de@l-t mour)no vielo mavhige aphd Wthh was

(BB LN ke My Dot s e 59 o

yi el d mperga-tbgeconpound as a white floccular solid.
np 76 - _ 78C M5 273 gM—|+) El enental Anal ysis: Anal Calc:
C, 48.Iskp =146.19Ac 1.000MY; S 11.78 Anal Found: C

6 oy (NN BMBDaBy 5 48e T, b 8.8 WRIE ST )a 3 m, 21,

(3097 (ddA) 2.89, 11 44HtlZ1H),|-1B 204da4J 815, 137 Az01HL13.40 (dd, J =

2.82 (s, 6H. Exanple 6
V\]ér_%f%_/égﬁ’vﬁl'b benzofl 41di oxi n- 2-yl met hyl >- N- met hyl su
| f ami deletfétaPARElyEis)

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.
Example 5

N-(2.3- Dlhvdro-benzoﬁ Aldioxin-2-yimethy!)-N’.N’ dimethvlsulfamide
' (Comgound #6)

@)

H
E;on\/l\!\sf/o
7SN

°
Racemic 2,3-dihydro-1,4-benzdioxin-2-yimethylamine (8.25 g, 5.0 mmol)
and triethylamine (1.52 g, 15 mmol) were combined in DMF (10 mL) and cooled
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 (MQSO4) 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/Héxang) to yield the title compound as a white floccular solid.
mp 76 — 78°C
MS 273 (MH")
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Racem ¢ 2, 3-di hydro-1 , 4- benzdi oxi n-2-yl net hyl am ne
(825 rng, 5 mmol) was dissolved in ethyl formate (15

waorkooy/o738es | uxed for 30 min and evaporated i n VBRCTOS2006/048681

yield N-(2,3-di hydro-benzo[1 _ o
, 4] di oxi n-2-yl methyl ) -formam de as an oil. The oil in
diethyl ether (25 m ) was treated with 1M LAH in THF
(9.0 nL, 9.0 mmol) at 0cC and stirred for 5 h at room
tenperature. The reacti on was cooled in an ice bath

and quereiestalahal (0.50 m_) foI I owed by 3 N
NaOH (0.50_nL) a% vvater (0.50 m xt ure was

then stnak@aICat ol -2aheh Q?UNE-B 110029 1S,h11 Z8lid was

fil termanar&ﬁawedldsté@tﬁ 589 wa@oz@t%dn §pvacuo to

yield a residue whi ch was' partitioned between 1N HCl

and di'&l NMRLORGs) ErﬁeBaneéu& $basbdvms 1badiH), dBsmh1H), 4.27

\Wat di et t rg
ISR G e TEEC Pl ) T Ty, Bl f B 202 (e
Wl d (2, 3-di hydro- benzo[l
, 4] di oxi n-2-yl met hyl') -nmet hyl -am ne as an oil. MS 180
(M+) 1H NMR (CDCl 3) d66|—|§5)g£|]}, 45)854(30 .(er—nl) 2|?:|)ESO
4.02 (dd, J = 7.9, 11 : m
( E1 rm%l 6

(s . ji and sul fam de (820
" oNp(2,3-1 dy Al ddioxing-yimethyl}-N-methylsulfamide

ng, o= , ~

refl uxed for 1.5 h and eyaRmhpband f7)vacuo to yield a
crude residue. The residue mas purtited via colum
chromat ogr aphy( et hyl S &eptane 1:1) and the

resul tant solid was tallilzed flrom t hyl
& e C d as a white

nt aSNAnaI ysi s: Anal
Calc: C, 46.50; H, 5.46; N, 10.85; HN12:@1

Racemic 2,3-dihydro-1,4-benzdioxin-2-ylmethylamine (825 mg, 5 mmol)
was dissolved in ethyl formate (15 mL), refluxed for 30 min and evaporated in
vacuo to yield N-(2,3-dihydro-benzo[1,4]dioxin-2-yimethyl)-formamide as an oil.

The oil in diethyl ether (25 mL) was treated with 1M LAH in THF (2.0
mL, 9.0 mmol) at 0°C and stirred for 5 h at room temperature. The reaction
was cooled in an ice bath and quenched with water (0.50 mL), followed by 3 N
NaOH (0.50 mL) and water (0.50 mL). The mixture was then stirred at room
temperature for 1 h. Solid was filtered and the filtrate was evaporated in vacuo
to yield a residue which was partitioned between 1N HCI and diethy! ether.
The aqueous phase was basified with 1N NaOH and extracted with diethyl
ether. The organic phase was dried (MgS04) and evaporated in vacuo to yield
(2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-methyl-amine as an oil.

MS 180 (MH*)

'H NMR (CDCls) 5 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 sulfamide (820 mg, 8.5 mmol) were
combined in dioxane (15 mL), refluxed for 1.5 h and evaporated in vacuo to
yield a crude residue. The residue was purified via column chromatography '
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Anal Found: C146.48; H, 5.65; N, 10.90; S1 12.07 1H
NVR (CDCI3) d 6.86 (m 4H), 4.52 (bs, 2H), 4.46 (m
wabko704s839 (dd, J = 2.3, 11.5 Hz, 1H), 4.05 (dBCTAS2006/048681

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). Exanple

7 (2SH ) - N-f6-Chl oro- 2, 3-di hvdro-benzo p .

. 41di oxi n-2-yl met hyl ) - sul f am de (Conpound #8 Fol | owi ng
the procedure outlined in Exanple 4 above,

I%@mbﬂ%mbnéaﬁ1y anatesd rééhlbén@'s@lué whs Fdtrfsttliized from ethyl
3-di hydr obenzo

28
%ﬁt%“ﬁ@ﬂ%? vigld Hw tiHe sempaun as a white solid.
(28) q'nF:; 0- 2, 3-di hydrobenzo[ 1
, 4]-di oxi n-2-y rrethylamne(ca 3:1 ratio of
6- chI dM&ZszlﬁMdr)o i soners by RP HPLC). The m xture was

di I | (100 m _) and 1IN HCl in
d= Ztsgy E&%@??ﬁgéﬁg ded unti | pH = 1.0 was attai ned.
The hyﬁnalo@bl@ri de sal tCt4m50;|Olf’-l$951'4rB' MLmS??iSPﬂA 2It4t1er ed

2.65 -cryst rom ano
3(/i el d '%?'t € lérl‘ stal s. h‘gszgg Heo ’al%g%ﬁe 2.07
par ti tipRAMRIEDEENs BAS aRd4rl, 450 (NQOZ'HBJT A6 445 4.20 (ad, 4
dr| ed and evaporated in vacuo to yi el ri

283, d1 QB“ZCHIH)FG% Gickiidtry Gro- eh iy, 1IH) 8.51 (dd, J = 67( 14.9 Hz,
L ¥Y:] [a]0 = -67.8 (c :

_*4*"’?2“? 3 R U 208l 8 L' arm de
(1.50 g, 15.5 nmol) were conbined in dioxane (50 m _)

and refluxed for 2.0 h, co r7oomterrperature
andevaporat ed in vacuo to y-r-eﬁg!ghg—sol id. The product
Chierd-PBrHiydnosbenzofit ireRhanwthi)-dulfamide

277
E&)lu) eld the title con'pOLi%nf%lsoan é:e solid. M5

U j,,,,,/ 1

// NH,

Following the procedure outlined in Example 4 above, 4-chlorocatechol
was reacted to yield a mixture of (2S)-C-(7-Chloro-2,3-dihydro-
benzo[1,4]dioxin-2-yl)-methylamine and (28)—0-(6-Chloro-2,3-dihydro—
benzo[1,4]dioxin-2-yl)-methylamine (ca. 3:1 ratio of 6-chloro:7-chloro isomers
by RP HPLC). .

The mixture was dissolved in 2-propanol (100-mL) and 1N HCI in diethyl
ether was added until pH = 1.0 was attained. The hydrochloride salt that
precipitated was filtered (2.65 g) and re-crystallized from methanol/IPA to yield
white crystals. The white crystals were partitioned betwéen DCM and dilute
NaOH. The DCM was dried and evaporated in vacuo to yield purified (2S)-C-
(6-Chloro-2,3-dihydro—benzq[1 +4]dioxin-2-yl)-methylamine as an oil.

[o]p = -67.8 (c = 1.51, CHCIg)

The oil (7.75 mmol) and sulfamide (1.50 g, 15.5 mmol) were combined in
dioxane (SQ mL) and refluxed for 2.0 h, cooled to room temperature and
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[a]D = -59.9 (C=1.11, M 1H NVR (CDCI3) d 6.90 (d,
J =22 Hl 1H), 6.81 (m 2H), 4.76 (m 1H), 4.55 (s,

wQ@blo7/045840 (m 1H), 4.29 (dd, J = 2.4, 11.5 HzpC/H$2006/048681

4,05 (dd, J =7.1, 11.5 Hz, 1H), 3.45 (m 2H)

El emental Analysis: 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-di hydro-benzo[ 1

| e&%&érﬁ’t‘écﬁ‘lr?vé(édo @%BH é@bﬂ& Wt%%b%@cﬁ%\é%dﬁfeﬂ via flash column

ver ed | oro:7-chloro isoners) and
wagd:aawmaﬂnawlcaﬂﬂ ) yya!@rtlme Hitlg (ﬂompowmﬂ an apgite solid.

partli\/ﬁ%eq Eﬁai)ween DCM (200 m ) and dilute NaCH (0.5
'I( DCM sol uti on was washed once with

bri nefojdr+ e89.9Ne@2S®.13, B)r evaporated in vacuo to

Yerc 148 °'%@}§%&%/6¥”§§ B Ysp aohad; THIA 8 1 BRCE 74m. 110,
I%@ &'4b§r8 59@803&243111@mrmHEema[(ad J=71,
OXI | am ne as a residue. The residue

M@Uénﬂ)l"he%‘*ﬁ/lffh%'@lfam de (0.90 g, 9.4 mmwl) in

di oxapgsndntdila eﬁ\// s efluxed for 2.5 h, cooled to room
ten‘pera?ure ancp aporated in vacuo to yield an oil.

The oidnak&alguri f | ed Gy 381785 i, coP8nN. ¢8:0%at ogr aphy
‘SRR - 4038 A0 eht o
4] di Thieptilfatdsneftthel Orystallizadh M@rashlandhlsleét &fd2SY-CKBs-Chloro-

- de%-)bﬁpg \%0‘1%]% #ZI%%IEI% %ea&ebgred] aboge [ e
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»SQ,) and evaporated in vacuo to yield an oil, which was purified via
reverse phase HPLC (10 — 50% ACN with 0.16% TFA in water with 0.20%
TFA\) to vield (28)-C-(7-Chloro-2,3-dihydro-benzo[1,4]dioxin-2-yl)-methylamine
as a residue.

The residue was combined with sulfamide (0.90 g, 9.4 mmol) in dioxane
(25 mL) and refluxed for 2.5 h, cooled to room temperature and evaporated in
vacuo to vield an oil. The oil was purified by flash column chromatography
using DCM/methanol — 10:1 to yield (2S)-(-)-N-(7-Chloro-2,3-dihydro-
benzo[1,4]dioxin-2-ylmethyl)-sulfamide as a white solid.

MS 277 (M)

'H.NMR (CDCI3/CD30D) & 6.88 (d, J = 0.7 Hz, 1H), 6.81 (m, 2H), 4.37
(m, 1H), 4.30 (dd, J = 2.3, 11.6 Hz, 1H), 4.04 (dd, J=7.0, 11.6 Hz, 1H), 3.38
(m, 2H). "

38



10

15

20

25

30

white solid.

(m 1H)14.30 (dd, J = 2.3, 11.6 Hz, 1H), 4.04 (dd, J =
7.0, 11.6 Hz, 1H), 3.38 (m 2H).Exanple 8

w@hoooness32- vl met hyl sul f am de ( Conpound #10) PCT/US2006/048681

Chr oman- 2- carboxylic acid (4.5 g, 25 mmol) and HOBT
(3.86 g, 25 mmvl) were conbined in DCM (40 nL) and DMF
(10 nL). D nethyl am nopropyl ethyl carbodiimde (EDC,
4.84 g, 25 mmol) was added at room tenperature and the
reaction mxture was stirred for 30 m n. Anmoni um
hydroxide (2.26 nL, 33.4 nﬁgtb}ng@sg added and the
reaction mxture was stirred h Thereat|
m xt ure wasCiromant2wimethiyls 18 amide (Gamppund #10)
and the pH of the mj AQs adj ust ed to about pH =
3.0 wth INHC. T ' separ af ed and the aqueous

phase extracted tw cofbi ned DCM phase
Mm~a&acuo to yield an

was dried (Na2SO) ¥e)
oi I, which was purified V\nthflashc o
chromat ography (ethyl acetate) to Qld an oil. The

oi | (%ﬁéﬁ%g%ﬁ:{ﬂ@?hc' a{buJ P(IE 5(@0257Hm@9%nﬂt HOBT(386 bYI25

LAH in added and the reaction
mmol)weemecmmhmdsn@@ulj(%kmu;@nﬂt@h«ﬁﬁe(r & for 20 h.

R ARy GHTRaRIC iR (BG4 SRS RInE0 whs added at

maem;wia’tme\&rmuhetreayherh thixture was stirred for 30 m|n Ammonium

G SRR 5 gy B AT RS i Phh 1A Bl was

gtimbY fmenehcm readtion ndixhwarveas amsmti)wﬁm EGMdﬁ@hnL) gnd water

(58 TS e Pen o i oo e OB B B0 SRESIPA 1N .

fmbw.mm Waered _Ipfsﬂéwldncﬁ BEVhlaebas pha&@ ekjratted/tvate with DCM.

solid
The combined DCM phase was grled (NazS0,) and evaporated in vacuo to

‘yield an oil, which was purified with flash column chromatography (ethyl

acetate) to yield an oil. . .

The oil (5.35 g, 30 mmol) in THF (90 mL) was stirred as 1M LAH in THF
(36 mL, 36 mmol) was added and the reaction mixture was then stirred at room
temperature for 20 h. The reaction was quenched with water, stirred for 2
hours, the solution decanted, dried (Na2S0Q4) and evaporated in vacuo to yield
C-chroman-2-yl-methylamine as an oily amine. )

The oily amine (1.63 g, 10 mmol) and suifamide (1.92 g, 20 mmol) were
combined in dioxane (50 mL) and brought to reflux for 2 h. The solution was
cooled and evaporated in vacuo to yield an oil, which was purified via column
chromatography (DCM:Methanol 10:1} to yield a white solid. The solid was
recrystallized from ethyl acetate/hexane 1o yield chroman-2-ylmethylsulfamide

_ as a white solid.

mp 100-101°C

MS 241 (M™)

Elemental Analysis:

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.
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recrystali zed fromethyl acetate/hexane to yield
chroman- 2-yl net hyl sul fam de as a white solid. np

wae@7H@ER3OC M5 241 (M 1) Elenmental Anal ysis: Aped/US2006048681

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

2- (2, 3-D hvdro-benzori, 41di oxi n-2-yl ) -et hyl sul fam de
(Conpound #16) Potassium cyanide (2.05 g, 3 1.5 mmuol)
was added to 2-bronmonethyl - (2,3 di hydrobenzo[1l

, 4] dioxine) (6.87 g, 30 nmol) in DNSO (90 nm.) and
stlrred at ambi ent tenperatyure 20 h. The reaction
m xture was then diluted wi (250 nm.) and

ext2-08, BepiH yl &ﬁbéhib[ﬂ,hg{r i8¥in-2iyIRkth IQﬁlﬁhﬁ céthPBund #16
was washe wat er en washe ; )
dried (Na2SO4) arid evaporated in vaE'uo U) yield
2- cyanonet hyl - (2, 3 afNayd AL #xi ne) as a
white solid. 1H NNR DCl 3) 689(m// 50 (m
1H), 4.31 (dd, J . 1H)O40 %ld J =
6.2, 116H2112 (dO7J = The
2-cyans el% 3
di ssol v %Eéaﬁg% %@é §h§ﬁ]ﬁ)}|[né?_@ﬂv%s.l{qw @mﬁ%ro%methyl
1¢z1cs! qnhmaeommmm Aﬂdokime ) (&:8Ttd, B0 minxbIly ireMDlJ(mdnLPEnd stirred
erature for t

S B S B o BERRD A 'l bl v
acdtee (250 m'ﬂ‘)earrcEaxttractedﬁmdeuwtth\@Héthyhélhe‘it rlnfee@befr@n eil’ﬁ‘er was

om t r e and evapor at. n v
oW EF. 88 ihed Pl b iad kg ancand
divepbydtedtih %cuartd 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 diethy! ether, and
the diethyl ether solution was washed with brine, dried (Na;SO,4) and
evaporated in vacuo to yield crude 2-(2,3 dihydrobenzo[1 ,41dioxin-2-
yhethylamine.

MS (M+H)* 180.

The crude 2-(2,3 dihydrobenzo[1,4]dioxin-2-yl)ethylamine in dioxane
(100 mL) was combined with sulfamide (3.0 g, 31 mmol) and heated to reflux

for 2 h. The solution was cooled and evaporated in vacuo to yield an orange
solid, which was purified by column chromatography (DCM:MeOH - 10:1) to .
yi'éld a white solid. The solid was re-crystallized from DCM to yield the title
compound as a solid.

MS (M-1) 257
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the diethyl ether solution was washed with brine,
dried (Na2SO4) and evaporated in vacuo to yield crude

wWQ@2¢02/0358d3 hydr obenzo[ 1 , 4] di oxi n-2- y[) et hyl anP@BUSMB6/048681

(MtH) + 180. The crude 2-(2,3 di hydrobenzo[1

, 4] di oxi n-2-yl)ethyl am ne in di oxane (100 nL) was
conbined wth sulfamde (3.0 g, 3 1 mmol) and heat ed
to reflux for 2 h. The solution was cool ed and
evaporated in vacuo to yield an orange solid, which

Was pmpﬁo(pd_ pysaol¢ur chromat ogr aphy (DCM MeOH -
0:1) to yield a V\,hlte solid. The solid was

r e- cr Y tNWIR @ﬂcfab.o&rﬁlﬁﬂ\dmmiyl) &4.d0t(Ae tH) A2 tPdling 30 (m,

A 4o R e S A rou o

4.639, (20, 2H). 394(dd J 7.4, 11.3 He, 3. 43 (dd,
J = 6.4, 12 1.94 (dd, J:65 129 2H) .
El ereRi&ne m?g%'iésswteasured C. 46.48 H, 5.60; Nl

18 géMea%ur%aﬁh%aataasmo@ #H830S, FH2451 46; N,
Pi chl Wlﬂa@-"m i&é‘?’fg@ ehz 8- {ﬁzﬁ\‘l{ﬁ 551 % igy‘“mst hvt) -

sul fam de (Conpound #29) 4,5 Dichl oroatechol (8.6 g,
48 mmol ) and potassi um car bonat e (‘6 64 g, 48 mmol)
were stirred in DVF (200 dExampleN0qg ycidyl tosylate

\(Ng'sl 250(-)-AP ichiGo-2418 -bERz6 dieRidRXyIHicthyi)-
sulfamide (Comgound #29)

\\ ~NH;

oGS

4,5 Dichloroatechol (8.6 g, 48 mmol) and potassium carbona’te‘ (6.64 9,
48 mmol) were stirred in DMF (200 mL). (2R)-Glycidyl tosylate (9.12 g, 40
mmol) was added and the reaction mixture was stitred 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 (MgSQ4) and evaporated in vacuo to yield a viscous oil of (25)-2-
(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxine) methanol. -

The (2S)-2-(6,7 dichloro-2,3-dihydro-benzo[1,4]dioxine) methanol oil (6.4
g, 27 mmol) was dissolved in pyridine (50 mL) cooled to 0°C. Then, p-
toluenesulfonyl chloride (5.2 g, 27 mmol) was added and the reaction mixture
was stirred at room temperature for 20h. The reaction mixture was diluted with
diethyl ether and 1N HCI (750 mL) and the organic layer was separated and
washed 2 times with 1N HCI (250 mL), once with water (150 mL), twice with
brine, dried (MgS0,) and evaporated in vacuo to yield light yellow solid of
toluene-4-sulfonic acid (2S)-6,7-dichloro-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl ester. '
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reaction m xture was cooled to roomtenperature and
then diluted with ice water (600 nlL) and extracted

wowdoi/odsses hyl ether (4 times). The conbi ned - BPCDERA2006/048681

sol ution was washed 3 tinmes with 10% pot assi um
carbonate, twce with brine, dried (MySO 4) and
evaporated in vacuo to yield a viscous oil of (2S)-2-
(6, 7-di chl oro- 2, 3-di hydro-benzo[ 1 , 4] di oxi ne)

nmet hanol . The (2S)-2-(6,7 dichloro-2, 3-di hydro-benzo[ 1

, 4] di od} WRI{@B@BWS 9ido (P4 8.3 dﬁllfz' ) SR = 8.0 Hz, 2H),

dlssolved in pyridine (50 nl) coo

pﬁaﬂmenblslblﬁaa;@, i), dHSaém(sHa 4,2 @7, @ipl9. oa/a(gdadde@ts 11.7 Hz,
bh&( aé]_?)l on m xture was stirred at room

temnperature f°or 20h. The reaction mxture was dil uted

wi t h dleubpe-4eshiéoniardidl (2$)EB, 7¢dishlomb 2, 3+tihydre-mergmfi @ ]dioxin-

AUt SRR iR TuIR) 166 Foireiisn MipdiRoiim ghthalimice

d6ied, 33/p5iNo)) inMMEVABanB) add iheated ttDréfQJMoﬁHdi | dciéd to room
¥el | ow solid of toluene-4-sul ‘onl C

YEPEEatHIra AR RGBS oY iggHRUs! m%faff'aplwat@r 49 Sl hand then stirred 30 -

mtmlteﬁil@fwéé'lflh@@c( ARt soﬁ’d Wa%%vé@hed] sev&a$tlh|Fes with
8.0 H52H), 6. (s,. 1H), 6.83 (s

f;:%ter 2 ?wé%ﬁ AP wates a(gwn apg!, than cb%t giggry tp we@l (25)-2-(6,7-

Jegcsrﬁt_)i‘é’—g %-Fﬁg%/ldgcr» g)én&éf cml o—@bglnz O[\?l) S?é’c% §88i901 AChibne (6.0 g,

)n§$ﬁ1yw @%p@wd@a/sotgd 20 5 mmol) was conbined with

pot assyiima itk ét*/c?grgesfrfl \%a%?o%lﬁg@mth' HydPFin’3.48-, 33 mmol)

and heated to'r cooled to room
e RSH (80 elyeamddmrated atmetiux fayd buthien sidled itogoomttemperature.

48} Pt St Bl Bl B i o
veadtign aiktNewasahdnadirned fogd 5rmam dWiiiiensdliet was ffiltldred and
L TRy oL RS A i 588 Yoo
vacuo to a solid, which was partitioned between diethyl ether and dilute
aqueous NaOH. The diethyl ether solution was dried (Na;SO,) and evaporated
in vacuo to a yield a viscous oil of (2S)-2-aminomethyi-(6,7-dichloro-2,3-
dihydro-benzo[1,4]dioxine).

'H NMR (CDCI3): § 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)

A portion of the oil (3.8 g, 16 mmol) and sulfamide (3.1 g, 32.4 mmol)
were refluxed in dioxane (100 mL) for 2 h and the crude product was purified by
flash column chromatography (DCM:MeOH 20:1) to yield the title compound as
a white solid, which was recrystallized from ethyl acetate / hexane to yield the
title compound as a white crystalline solid.

MS [M-H 311.0
mp 119-121°C
. [olp=-534°(c=1.17, M)
'H NMR (DMSOd6): § 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:
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80% as a white powdery solid. The white powdery solid
was conbined with hydrazine ( 1.06 g, 33 mmol) in EtOH
wQ@ 3@7nt383and heated at reflux for 2 h, then copCEUS1006/048681

roomtenperature. 1N HCl was added to adjust the
reaction mxture's pHto pH 1.0 and the reaction

m xture was then stirred for 15 mn. Wite solid was
filtered and washed with fresh Et OH (solid di scarded)
and the filtrate was evaporated in vacuo to a solid,
whi ch pRmdal AhhRBRd between diethyl ether and dilute
aqueous NaOH. The di ethyl ether solution was dried

( Na2siipaghiethy afe P4t Had-28¢t Do 8:95; £ly 2816#; 8.iG26us
il of ' .hyl , i &hl -
i hyarGoealeq T age 266 G R @ndes s 1093

(s, 1H), 6.96 (s, 1H), 4.25 (dd, J = 2.0, 11.2 Hz,

1H), 4.15 (m 1H), 4.0 (m % |%‘ 7 (d, J = 5.5 Hz,

2 A portion of the oil ( ; nmol ) and

- igno-2.3-di b}bewzal 1. 4]dioxied2ivintEtAyhaulfamide

(100 nL) for 2 h and the,crude pr was purified by
flash col um chronat ogra{g%m@%fﬂwzo: 1) to yield
the title conmpound as a white solid, wdich was
recrystallized from ethyl acehate hex N'ﬂeyi eld
the title conpound a: § 4 E nNFTR solid. MS
[MH" 3 11.0 np 119-] O)C . 1D =4-534  (c =
1.17, M 1H NMVR ( DMBCH A (s, 1H), 7.20 (s,
1H), 6.91 (bd s, 1H), 6.68 (Hd s, 2H), 4.35 (m 2H),

4. 05 ((ﬁs)-(‘)-N-(ﬁ,éD_il'éthrE-ﬂitrolb&mzﬁd la18iokiR-24fibnethyl)-sulfamide
l(:‘* grr&n‘{qg nﬁrﬁ‘%l ,%\Ifass' prle%rart?ené ?rlomA{nl?rlli rgégfechol according to the process
) outlined in Example 4. The (28)-(-)-N-(2,3-Dihydro-7-nitro-benzo[1,4]dioxin-2-
yimethyl)-sulfamide, was then combined with 10% Pd/C in methanol (120 mL.)
and shaken under hydrogen atmosphere (39 psi) at room temperature for 3 h.
The solids were filtered and washed with 10% M in DCM and the filtrate was
evaporated in vacuo to yield crude product. The crude product was dissolved
in 0.2 N"HCI (25 mL), frozen and lyophilized to yield the title compound as a
white flaky solid, as the corresponding hydrochloride salt.
MS (M+H)* 260
'H NMR (DMSO d6): & 10.2 (bd s, 3H), 6.86 (m, 1H), 6.85 (s, 1H), 6.74 .
(dd, J = 2.5, 8.4 Hz, 1H), 4.22 (m, 2H), 3.88'(dd, J.= 6.7, 11.4 Hz, 1H), 3.04 (m
2H) '

Example 12
(28)-(-)-N-(7-Methyl-2,3-dihydro-benzo[1.4]dioxin-2-vimethvl)-sulfamide
{(Compound #19)

O
H3C O \\S/NH2
\Oi @/\N/ A\
H @)
(0]
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Measured: C 34.52; H 3.22; N, 8.95; d, 22.64; S,
10.24 Calculated: C, 34.64; H 2.68; N 8.87; d,

wWQ@20054758% 10.35. Exanple 11 PCT/US2006/048681

(2S)-M N-(7- Ami no- 2. 3-di hvdr o- benzori, 41di oxi n- 2-yl net
hyl ) - sul f am de (Conpound #36)

(2S)-(-)-N(2,3-Di hydro-7-nitro-benzo[ 1

, 4] di oxi n-2-yl methyl ) - sul fam de (1.2 g, 4.15 mol),
was prepared from 4-nitrocatechol according to the

pr ocesFitleuwddrhpednd de@@ﬂ@?hﬁecﬂac&’@@mg to the procedure described in
Q- /-ni tro-benzo[ 1l , 4] di oxin-2-

5}%%’(‘%!}% %%Pgﬁ%%dg%g 3@5@ +msthyisats i) igldi wehitg/solid, which
| WasRe 18Rl Ao e%yﬁﬁ@etﬁf@‘?@&aﬁ@%r p%egmﬁ coppound as a

at rmsphere (39 psi) room tenperature
¥iteysolidre filtered and washed with 10% Min DCM and

the fi evaporated in vacuo to yield crude
producvg%-g—'\é\?ﬁ?je product was dissolved in 0.2 N HC

(25 nL)H NMBAGDGIR): wozﬂw(rh; 1), 6. 66_\,(rre|zH)L es 0 (rh| ¢H), 4.57 (bd's,

10 3R 6P aBo A Tl 2 o 36 R el By2-48 (m, 200,

mzﬂ(sb@H; 3H) 6.86 (m 1H) 16. 85 (s, 1H) 6 74 . (dd,
J=2£ 8.4'—5, . 4.22 (m 2H), 3.88 , J,= 6.7,
11. 4 Hg'emggtal Anglysisy oH) Exanple 12

(2SH )Célc(x?atyat hg, 4&.50;44 WQBOI\M@@S s, 1

41di oxi n- 2-yl met hﬂ@)@esul fani de n‘lj)ound #19) Title

conpodfRiRs” pr efartBebaidd R -80nY, t1Q §,p*r%6édure
described in Exanple 4 above, starting with

4-met hyl catechol, to yield a white solid, which was
recrystail zed from ethyl &e&mleﬂ_f}nexane to yield the

title conpound as RkR/J Obese Mice In Vivo Assa

AKR/J mice are known in the art to be susceptible to diet-induced
obesity. (Rossmeisl M, Rim JS, Koza RA, Kozak LP. Diabetes. 2003
Aug;52(8):1958-66.) '

Male AKR/J mice (~20 gram) at 4-5 weeks of age (Jackson
Laboratories, Bar Harbor, ME) were housed individually in a shoe-box cage at
21°C with a 12-h light-dark cycle. The mice were fed with a high fat diet for 8 .
weeks 1o induce obesity. The composition of the diet by energy wés 45%
energy as fat, 20% as protein, and 35% as carbohydrate (Research Diets,
D12451, New Brunswick, NJ).

Obese mice with body weights between 35 and 46 grams were selected
for the studies. Mice were randomiéed according to body weight into treatment

groups at 13 weeks of age. The mice were orally gavaged once daily (0.2ml at
1500-1700 hour) with vehicle control (0.5% methylcellulose, pH7.4) or vehicle
containing Compound #8 (300mg/kg). The body weights and food intake of the
mice were monitored every few days. On day 11, the mice were anaesthetized
with sodium pentobarbital (1ml/kg, i.p , Sleepaway, Fort Dodge, lowa). White
adipose tissue (WAT) (retroperitoneal fat) and skeletal muscle (gastrocnemius
and soleus muscle) were dissected and weighed.
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10 treat

15

white solid. Ms [MH) -

1H), 6.66 (m 2H),
wWa 24@ /0033 1H) , 4. 28

Hz, 1H),

3.45 (m 2H),
Anal ysis Cal cul ated: C, 46.50; H,

4.80 (m 1H),
(m 1H), 4.03

257 1H NMR (CDCI3): d

4.57 (bd s,
(dd, J = 6.9

2.25 (S, 3H). Elenenta
5.46; N, 10.

6.76 (m

1H), -
PCTAISZ006/048681
I

85; S,

12. 41 Found: C, 46.65; H, 5.60; N, 10.84; S, 12.61 .
Exanpl e 13 AKR/'J Obese Mce In Vivo Assay AKR/'J m ce
are known in the art to be susceptible to diet-induced
M R mJS, Koza RA, Kozak LP.

obesity.
Di abe
(50 b%

(Rossnei sl

RO o8 & Blro

Bamgrsail @mlce REY trﬂmmwaﬁ@%
mat%ftlc%n%%lé’“ Alhaﬁmi'ag sﬁ:dlésQMmEWéd(wﬁb{ e guiliBIdbrBe

8 weeks to i nduce

nsditgtiopal Anienal Grasesndi e GPMMEERi et by energy was 45%

energy as fat,
(Research Di ets

m ce fWten186RY WaathRrs GemprEld 4iireated Bicg,

20% as protein,
D12451

diet for

, New Br unswi ck

deeitaSRichn MidestAKdrd e'ﬁd?%alcylated

Jackson Laboratori es,

JrirmkhPiudents & Tepisaveygused

and 35% as car bohydrate

grkperaater

sRlighiesh é&ﬁpél’@@ t§tvﬁﬂlcﬁ§treéﬂe@ enive! aheansighi 1aeslwas

accordi ng

@@@R@pa@'ead@th

g los eEhe

into t.reatnent

feflteadipesp TERjiagd

S EL

& o rét%)&érﬁ&%hl U Comhpduriceld treatedaniceakblatide Wuehxc\e

TR S s

tﬁ no sngmoarzt c%angeg in Iskeletc—:ll muscle mass. Thus the fat

to lean mass ratio (white adipose tissue/skeletal muscle) decreased by 16.8 9 }

in Compound #8 treated mice compared to vehicle treated mice (vehicle: 8.9 &

0.4 vs Compound #8: 7.4 + 0.5, p<0.05). A reduction of food intake was also

observed from day 4 to day 10 in Compound #8 treated mice relative to control

animals. Compound #8 was also measured to delay gastric emptying at a

statistically significant level (p<0.05).

A summary of the data for vehicle and Compound #8 treated mice

measuring weight, food intake, fat and muscle mass as shown in Table 4,
20 below.

Table 4: Obese Mice In Vivo Resulis

Weight
Loss (g)

Food Intake
(g) Day 4-10

Retroperitoneal
Fat Weight (g)

Skeletal Muscle
Weight ()

"Vehicle

-0.7 + 0.31

18.8+ 0.67

0.64 +0.04

0.31 £ 0.01

Compound #8

-3.3+ 0.34
p<0.01

16.2 + 0.68
p<0.05-

0.47 £0.04
p<0.05

*0.30 £ 0.01

25

Thus, the data show that Compound #8 was effective at promoting

weight loss, wherein the loss was in fat rather than muscle mass and was-

further effective in decreasing food intake (i.e. suppressing appetite).

Example 14
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cont ai ni ng Conpound #8 (300ny/ kg). The body weights
and food intake of the mce were nonitored every few

walays/07883 day 11, the m ce were anaestheti zed BCT/NS2006/048681

sodi um pentobarbital (1m/kg, i.p , Sl eepaway, Fort
Dodge, lowa). White adi pose tissue (WAT)
(retroperitoneal fat) and skeletal nuscle
(gastrocnem us and sol eus nuscle) were dissected and
wei ghed. Dat a shown bel ow are expressed as nean and
standard error cal cul gbeditydin m.v%Aesgyse per

treat ment gr The 2 tail St u T
useq Gasmpenad HBiwas sHapgiad gt Mtposl iRRaE HEAS hed

ﬁﬁ%e‘ﬁ%ﬁ’n‘"&& gﬁgﬁ@é gﬂé Cgﬁhldl‘@sQB érﬁ‘tﬁa'rﬁé hétﬁd s0tedr and stir plate to

Keep tm pasticles bamwggsm” e é?ug,vé%{jﬁ@g ?%g\g period.
g%% éjro&gp%%?Lﬂeﬁh)trlFémlsg '@N%%c\)lﬁl)eug‘@d aBtvehisis /\wahtrol.

ni-e 0SS O te adi pose tissue
-t henmevmsRAJ aices Weighing tietween a’ﬁetof%@aramémé%m ys@d for weight

ldbs & ga%%ng% By 08 Bk BLEGdRla 10 YtliRdyesH Bbsity. Male AKRA

O Si gnl I can anges
MIGE |(average. bobyuweight of abotib20 gpamsisd 4rtat5 wegekhiof @ge (obtained

SR SEASh IS BB SIS Ie fyorcooe

W S%I'b‘é%WxCd a. 29|°03wﬁh\€61§3®mi§mrtthr#&yclé. 4A1) Of the mnce were
p<0 A reduct| on of food |intake wa e} P‘ obser}/
Prieraieckiar e RO SR RIS F A IR B N R ATual Brocedure

r&oR *l"ﬁ% ﬁwﬂ:eC\B?Fé g é"?ﬁg?ﬁéfa? dxéi"f@?@%@eﬁsgtmu%bsdbesny The

measured to de astr enpt | Ng at a st atlstl ca
sogmdsﬂamnof thevdibt pe0eagy wag Laisrrnergy@s iab: ?e%eﬁ%'ryotem and

E80h SIS o 15 R SR PRAS | Bl Brunuick
b&l)oms datireolesebesteolvapadditianal graup wif rice that were age- and
weight- matched was fed with a low fat diet (obtalned from Research Diets,
D12450B, New Brunswick, NJ). Only mice that developed obesity, defined as
a body weight between 35 and 46grams, were selected for the weight loss
studies. Animals were separated and single housed at least three days prior to

the drug treatments to allow acclimation to the new surroundings.

The assay comprised two separate studies: In the first study, 10 mice-
were given vehicle control of 0.5% Methocel; 10mice were treated with 300

. mg/kg Compound #8 in vehicle; -and 10 mice were dosed as positive control

with 10 mg/kg sibutramine (a weight loss agent) in vehicle. In the second
study, 48 mice were allocated into 4 treatment groups of 12 mice each. The
four groups were then treated with 0.5% Methocel (vehicle), 10 mg/kg
Compound #8, 30 mg/kg Compound #8, and 100 mg/kg Compound #8 in
vehicle, respecitively.

The mice were orally gavaged once daily (at 1500 — 1700 hour) with
vehicle control (0.5% methocel, pH7.4) or vehicle containing Compound #8 for
10 days. The dosing volume was 5 mL/kg body weight (0.2 mL for 40 gram
mice). Body weight and food intake of mice were monitorgd periodically -
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Thus, the data show that Conpound #8 was effective at
pronoti ng wei ght |1oss, wherein the loss was in fat

wo asoherssshan nuscl e nmass and was further effecPCUmESI06/048681

decreasing food intake (i.e. suppressing appetite).
Exanpl e 14Qbesity n Vivo Assays Conmpound #8 was
suspended in 0.5% Met hocel using a hand held

honogeni zer to reduce the particle size and a nagnetic
stir bar and stir plate to keep the particles

W e ‘ét&dﬁé@ e @?‘Pﬁaﬁl hr0 ‘tﬁ@ Mite W&ec%a&ewop a'H rQﬂmng light

OXypr opy | ose (Methocel) used

\Ryﬁlec(f@oﬂ V@mrerrnpveql/ﬁﬁe AKR@QO Rowe)- v&mﬁrcwgsyowa&é@nes‘a‘?» hours
LGSt %@n@g h grﬁﬁ:% Jv@ URL S5 olifse gﬁ@g%cgﬁnkﬁ%ﬁﬁégarbltal (1

mce are sus &t 0 di etoinduced
ARG, imrape(ummazhgep bmgctm; @Imepﬂwajadaort 2pdgeateyvapand blood

Rl o RlROB, PR8I BED HA ST SHRER gt oo

ﬂmpamgzed tubes. sivhiteaadipagetiatues (WQT\M(tdtrcmelriIoheahagm inguinal

| f t d _
Jot Paidorronn anidess e (fa L aru HEHR S endpasirocnemivs
rsrrﬁc@dl@ue haedTe) ARE sbraachebatdrrE werbi dbsddibd dinet wé@hed

8 weeks to induce obesit The conposition of the die
Riasmisy SRMpes wen ew@«"wy Ry ceptrifugmg, whole blped At 2&.9@~3000 g for

SRIORP iR M ot &n{ eRiral %@dzbbe%ﬁﬁﬁg%ﬁhe&%em of insulin,

D12451, New Brunsw c a non-obese control

. ddidlt LBnb,arangrtgtm cbblaﬁerel ahelttrlglwcerlé@e and wei ght -

Rosca b Eub88e sl Biré Yc Akl Shint 8 Uil GRemoyen
tBlataStheand) ht@taﬂb%l@tﬁs, Gf) iafited catieating tiyo weicgiiters of blood
B A R 95 P S Eha G uh il oS ooy ueing
aht/hfae ‘hbume ed.a.ymeplml@'d ihmuASsehbept hESay (EINISA )tkit.(EZRMI-
e[r?"hﬁl é) FETHsttala()rghtgt | arlrgaee;w |géc§\?r délo%d samples were diluted 1:4 .
in charcoal stripped mouse serum that was included in the ELISA kit. The rest
of the procedure followed the manufacturers instruction. The total fluorescence
was detected using an Orion 1 Microplate Luminometer (Berthold Detection
Systems, Pforzheim, Germany). Plasma total cholesterol, high density
lipoprotein (HDL), fow density lipoprotein (LDL) and triglyceride concentrations
were measured by using a Bayer ADVIA 1650 blood chemistry analyzer (Bayer
HealthCare LLC, Diagnostic Division, Tarrytown, NY). According to
manufacturers protocol, cholesterol meaéurement was an enzymatic method
utilizing cholesterol esterase and cholesterol oxidase conversion_fol'lowed by a-
Trinder endpoint; Elimination/catalase method was used for HDL and LDL
measurement; an enzymatic method with a Trinder endpoint was used for
triglyceride measurement.

Data from the studies was analyzed using the standard two-tailed

Student's t-test and are expressed in the tables below as means and standard
errors. Fat/muscle ratios were calculated as: total weights of inguinal fat and
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The assay conprised two separate studies: In the first
study, 10 m cewere given vehicle control of 0.5%
woORITEHOE33 | Orice were treated with 300 ng/ kg €omusnwd/048681
#8 in vehicle; and 10 m ce were dosed as positive
control with 10 ng/ kg sibutram ne (a weight |oss
agent) in vehicle. In the second study, 48 nmce were
all ocated into 4 treatnment groups of 12 mi ce each. The
four groups were then treated with 0.5% Met hoce
(vehicle), 10 ng/ kg Conmpound #8, 30 nmpound #8,
reapdeﬁmeargﬁawm uSeolepweigtit. #8alups Vietsidgh ghe I@é)g?ﬁsiﬁnrwry the
r oraIIy gavaged once daily (at 1500 -
m%gﬂaﬂ%%g?¥§mn h vehicle control (0.5% nmethocel, pH7.4)
or vehicle containing Conpound #8 for 10 days. The

dosi g, %9%,%5% ﬁe.gﬂtéf&@( BB th starlibrinb Hig Fat

gra m ce wer
digbwas @t goahftmlef gnt vesikg Imljheﬂi'@ ot dmtet@e UG

w%#;ht épﬁ\erﬂlfég Wad 57 %@g 4%dg flgg%ﬁ]gé with'dr8&ekt Qgﬁé;h’é‘ ¥&h8vere

Was renove our). “A necropsy was
selevted 16r dening withtGempeund #doF Mghiclehe mi ce wer e

a”aeﬁtthstnrgtes@uw %\Rd%%déwwﬁnféﬂ?éém&&h thick tF@a(thév with 300

I ntraperitone I njection

sl Copnayna 8 sbPwSd SIRRIER P 9t Ao CHMRBT oA MR B cle
tré‘ét'eﬂgmeg a*te'?ﬁ 0 éﬁ{/rs igraesingd 16! W&%ﬁﬂ@sﬁ @H@ctﬁ%@ldﬁsé%d 3

tubes. Wite a ose ti1.ssues retro éoneal

dayfgaiterdrataent a@d e Um’drﬂéﬁxﬁ“gdﬁf %tuf’Ys BRF) and

stk &digh oo iRfakedRsd 4196 REURdIthrad daﬁ@hﬁelﬁtrém&@r@)lmand
stomach contents were diﬁssecte

Pl
Cgamueg ARGANBeditR ¥ghigle: B ﬁaaﬁ mge 66%8?9&' iR B art-
a?g%@smauirarmﬂ@io’é@ wight after atda%t@adnemo bedsratwed no
C for f 3{' a ghzfmetnt of i ns%ck9 "DE
difREPesA Mg A dhe PO Ol T HPY CoERATEte i ”Ij?‘acose
rdceiegor’s ool mf:mun eibutiahiina trg hteclomizieenad Qlse Beenlirom day 0
to Day 3 but not from Day 4 through Day 9. Total stomach content, measured
at-the end of the study, was significantly greater (0.27 + 0.05 g, p<0.05) with
Compound #8 treatment compared to vehicle treatment (0.16 = 0.02 g).

Table 5

Weight loss (g) Intake of high fat diet (g)

Treatment Day 4 Day 8 Day 10 Day 0-3 © Day4-7

Vehicle -0.2+ 0.1 -0.3+0.3 -0.7 0.3 9.3+0.2 129+0.5

Sibutramine -2.0 £ 0.2*** -1.2+04 -1.2+0.5 6.5+03" 14.4+0.7

Compound #8

@ 300 mgkg | -03+0.3 |-25x08* | -33+03" | 10.0+t04 | 10.6*04*

*p<0.05, **p<0.01, **p<0.001 versus vehicle control, respectively.

25

Mice treated with Compound #8 also showed reduced white adipose
tissue weight compared with vehicle treatment after 10 days of dosing. This
resulted in a lower ratio of fat to muscle weight in the Compound #8 treated

group of mice, as shown in Table 6, below. In Table 6 below, he ratio of fat to
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UtraSmart, Lifescan, MIpitas, CA) after collecting

two mcroliters of blood through tail puncture. Plasma
wonswrlorss3goncent rati ons were nmeasured by usi NgPCT/US2006/048681

rat/ mouse insulin enzyme-|inked i nmunosorbent assay

(ELI SA) kit (EZRM - 13K, LINCO Research, St. Charles,

M ssouri). Blood sanples were diluted 1:4. in charcoal

stripped nouse serumthat was included in the ELISA

kit. The rest of the procedure followed the

manufacturers instruction. The total fluorescence was

SR By o L ERET prnonen

Plfaﬁmscletvaeigbﬂwol esterol, high density |ipoprotein
(HDL), low density Ii poprotei n (LDL) and triglyceride
concentrati ons were neas rgg gy usi ng a Bayer ADVI A
1650 bl ood chem stry ana (Bayer HealthCare LLC,

D agngsti ¢ Di vi s| onRelag-r ytjown, NY). /ccoBdivmg to

manuf act ur.ers tocal . chal e ras rrent
enzy lﬁ%d%‘f'ﬂg{ pﬁ?rﬁﬁ‘.eﬁg' chj\?"é%‘?'grol 2% ahd o Hatio
Treatmeritol egt erfat (g))Xl dase fab(rg)er si on {g) | owgd 'mgsue {g) ndé¢tatymuscle)

Vehicleirg;“t'm_'é g a's(l&qgm IQE’ ;p“gzﬁ'z aﬁ)gﬂ%bmt“ o a1 °f 8.90+042

Sibutrandinendert. eeeml M | WB61 BIrQ7 f oo.31ri— olorcer odet +0.01 | 7.67+0.59

lement—Data-fromthe studieswas analyzed using
C°""*’°W§E§t andard twoltailed Student's t-test and are
@ 300 rey/RY e$ SEW3 k0. 10re| Doyl €9.0:¢l 00.305: BRANS @msmag 42 + 0.54*

arraor Eat lmiuscle ratios
"p<0. osﬁf%ﬁt‘@h@e Fﬁ@ﬁﬁ'n@smﬁtﬂve&hdr etroperitoneal fat/muscle
5 V\EI ght Values Tisted in the tables represent the nean

~10). ' The average bo vvei ht of_ AKR/
bor B Borseabar Abre SrRRBoITGY, 3 erapa ingabio” ey, doets
wadfrioedigrifigdrit (WBBIC&) Wﬂe@l’ﬂ@o&ﬁ @h‘oﬁdﬁntdk@?sup;ﬁxﬁ@s@ﬁeﬁ agemice
treaﬁgg(‘w&k ? I),Vécr g0§ vvaga@r omggu:gd #g ?n mss stu\gly, tissue was
not collected and as such values from fat and muscle were not determined.
10

Table 7
Total intake of high
Weight loss (g) fat diet (@)
Treatment .Day 4 Day 7 Day 10 . Day 1-10
Vehicle -0.3 £ 0.1 -0.3+0.2 | -04102 27 £0.5
Compound #8
@ 10 mg/kg 0.1 £0.1 02+0.2 0.3+03 28+05
Compound #8
@ 30 myg/kg 0.1£0.1 0.0+0.2 -0.4 +0.2 28+ 0.5
Compound #8 .
@ 100 mg/kg 0.2+01 02+03 0.1 0.2 28 +0.6
15
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sel ected for dosing with Conpound #8 or vehicle. In
the first study, and as shown in Table 5 below, mce

wo eeaiess3sn t h 300 ng/ kg of Conpound #8 showed PCT/US2006/048681

significant weight |oss, conpared with vehicle 0
treated mce after 10 days of dosing. The weight |oss
ef fects were observed 3 days after treatnent and

| asted until the end of the study. Significant
suppression of food intake was al so found three days

after treatnment with Conpogﬁg%#,tﬂ ecgpared to vehicle.

In contrast, mice treated W € anti obesity agent

si but rAgRRPacHia embogiment okan gralapmpoesiioneH0 g of the

MRG0 PR AT EaligY (Pl Badif i ol

|Ch\f'@lﬁd laﬁoge Bapravidaa totalampdun afesamo 898 ang de fill far sime O hard

g{ycg Qiebay 3 but not from Day 4 through Day 9. Total
content neasured at the end of the study, was

significantly greater (0.27 0.05 g, p<0.05) W|th

Conpo . ent _co aedto ve cletr

(o aMRgE T 18RS, seRaTB IR 1PgeneR 1o eI R DerRresent

#dvaaitivo, sithesdnipEds pesviadd for thdipdasesd biSiBugravIng ittwill be
vehicle treatnent after 10 days o

6‘5@?@00%%% € PLGlicecRf the invantiea re’\CQWR?Sé?SﬁHtOft“@)e usual

Waﬁiatlmm@btatlmstétﬁi/@ﬁ%@#ﬁﬂtﬁﬁs bEe3hfdwithReYcope of the
shown Table 6, below. In Table 6 befow, he

?QEM”SP“"F@F% §Uleé1'-{}\)%e’ét§} cul ated as: total weights
i ngui nal fat and retroperitoneal fat/nuscle weight.

Table6 In the second dose response study, as shown in

Tabl e 7 below, there was no significant (P>0.05)

wei ght | oss or food intake suppression in the mce
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treated with 10, 30, and 100. ng/ kg of Conpound #8. In
this study, tissue was not collected and as such

wo alamsssBs om f at and nuscl e were not det er ni nePICT/0S2006/048681

Tabl e 7 15Exanple 15 As a specific enbodi nent of an

oral conposition, 100 ng of the Conpound #8 prepared

as in Exanple 7 is fornulated with sufficient finely

di vided |l actose to provide a total anount of 580 to

590 ng to fill a size O hard gel capsule. Wile the
fWecORling specification teaches the principles of the
present rnvention, wth exanples provided for the

pur pos ragthod fgs treating pbessitywpromatingiweight lossior sappressing

LSRG EoETieRia BURBICTY Ok SIGRSPREAGRY MicreBld bgapoutiaty
@Stactivetamauntef a compovndtdfdofrolilai)) ng cl ai ms and
their equivalents.W Caim 1. A nejhod for treating
obesity, pronotingswepght | oss or Bu res:ﬂ1ng appetite
conpri sing admi nif3t gr ifg—teray subigetdi nyheed ther eof
a therapeutical | yY\etfo€tive ﬁ?ﬁaunt ofjja conpound of
formula (1) wherein Rl and R2 are eaddb indﬁep@pdently
sel ected fromthe group consisting of hydrogen and

| over ¥'RAM R4 is selected fromthe group consisting

of hydrbgad Riard swa indlelrhdentiR sbfectéd FBhEER gfdupdnsisting of

0 2, is selected fromthe group consisting of
Ydlrogen and Iower alkys group 9

R* is selected from the group consisting of hydrogen and lower alkyl;
. ais an integer from 1 to 2;

.E is selected from the group consisting of

o
X0, .
5 | .
(R%), | ’(Rs)b ©:O>—-§—
(Rs)\c o
NN O Z
(R%); Oijl: >_§_ (R.s)b—_Ejl: jzz
X o , AN 0
(R%)c | o |
N AN
(RO @I j}{ (Rs)b_—}E:( }g_
NN O , = (O and
(R%),

O
Z NN
(RS)b—E/\(/\I( }g_
NS, o

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

an integer from0O to 2;each R5 is independently
wagebeormd3 from t he group consi sting of hal ogenpCt/osEm06/048681

al kyl and nitro; provided that when ; or a

pharmaceutically acceptable salt thereof. 2. The

method as in Caim1, wherein RL and R2 are each

i ndependently selected fromthe group consisting of

hydrogen and | ower alkyl; R4 is selected fromthe

gr oup ggeARSiLiiRdepbndriyoatscieadréavwhe grolylconsistingai halogen,

integer from1l to 2; is selected fromthe group

lowresialkylrapcbpiii®srein b is an integer fromO0 to 2; and

wherein c is an integer fromO to 1; each '

I ndependent|ly sel ecte

hal ogen, | ower al kyl A

acceptable salt there

wher epfoidednBaiRRhene iisdependent |y

the group éggsisting of hydrogen and | ower al kyl; R4

is selecte ¢om the group consisting of hydrogen and

| oner al A ) {eger from1l to 2; is selected
fé‘ m t e i stingeofwherein b is an integer
1( Is 0; each RS is

i ndepen rom:t consi sting of
hal ogen. R&nY RUP

or a pharmaceutically acceptable salt thereof.

2. The method 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;

.ﬁ is selected from the group consisting of

| : .
Z ~
R | (RO 8-

@)
5 \/ N (R%) ij: jb{
R Q:O:c)}g B ~ .
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| ower al kyl and nitro; provided that when is t then a

is 1; or a pharnaceutically acceptable salt thereof.
wd200Thessaet hod as in Caim3, wherein RL and RECBIUS2006/048681

each i ndependently selected fromthe group consisting

of hydrogen and lower alkyl; R4 is selected fromthe

group consisting of hydrogen and nethyl; a is an

integer froml to 2; is selected fromthe group

consi sting of 2-(2,3-di hydrobenzo[ 1 ,4]dioxinyl),

2- (benzo[ 1 H@% di oxol yl'), 2-(3,4-di hydro-2Hbenzo[ 1

, 4] di oxepi |$y °, 2-(2,.3-di hydro-benzo|;i @tldioxinyl),
2-(6-c \ j 9 enzo[ 1 X1 Nyl
ARCHsor 0- P, -d| hydr of benZBl),—F i nyl ), y-2—
(chro AR | ugro- 2, 3-di hy Qzo[ 1

, 4] di oxi nyl), 25(7-c®l oro-2,3- dihydro-b&Zo[1 and
, 4] di oxi nyl)s 2-(6-chl oro-benzo[1 , 3] di oxol yl),
2-(7-ni tro{B)s- dihydro-benzo[1 , 4]di.oxinyl),
2-(7-me ' benzo[1 , 4] dioxinyl), 2-(5-
%_L4]dioxinyl),
o[ 1 ,4]dioxinyl),
: —r{dr o- penzo[ 1 , 4] di oxi nyl ),

2-(8-chl oro2, 3-di hydro-benzo{ 1 , 4] di oxi nyl ),
2- (2, vhireyrdbds aaghtdyslr Zcdn 0] o12;, adlivbetein| o isatitlinteger from O to
%:(4-nethyl-benzo[1 , 3] di oxol yl'); provided that when
i'$ 2-(3,4-di hydro-2H benzo[1 , 4] dioxepinyl), then a is
1, 5 each Rharindepuhdenily YeRerrPtak mesgxlogfté&f#&l‘n oF halogen,
he nqkhpd $51|n Caimd4, wherein Rl and are eaé%
i MRLRAUIRY P& ected from the group consisting of

provided that when

O
' x
uoet
is o or
(R%)c
O
P ¢
et X )
' (@) ,then ais 1;

or a pharmaceutically acceptable salt thereof.

3. The method as in Claim 2,_ wherein

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

R*is selected from the group consisting of hydrogen and lower alkyl;
a is an integer from 1 to 2;

|

is selected from the group consisting of
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hydrogen and nethyl; 10 R4 is selected fromthe group
consi sting of hydrogen and nethyl; a is an integer

woreamoisst® 2; is selected fromthe group consiBET/Ng2006/048681

2- (benzo[ 1l , 3]dioxolyl), 2-(2,3- dihydro-benzo[1l

, 4] di oxi nyl), 2-(2,3-di hydro-benzo[1 , 4]di oxinyl),
2-(6-chl oro-2, 3- di hydro-benzo[1 , 4] di oxinyl),
.2-(7-chloro-2, 3-di hydro-benzo[1 , 4] dioxinyl), 2-(7-
15. net hyl - 2, 3-di hydro-benzo[ 1 , 4] di oxi nyl ),

2- (6-brono- 2, 3-di hydrobenzo[ 1 ,Akdi oxi nyl) and
2-(6, 7-di chl or -2,3-dihydro-ben£ ‘& ,4]di8%inyl);'or

a
phar mac ept abl e saIN{RETSQL 6 e
nethed—of dfai m 11 whegr)nthe co of fprimula (1)
Is sel fLédm the gr ouR.CconH g of
(2S)- (-)-K (6-6hl oro-,2, 3- di hydr8- benzo[ 1 Q4] di oxad

2-yl met hyI)-SLH)farri'de; and pharmaceutically acceptabl e

salts thergQl” 7 \A nethod of treating obesity ,
g 1 Nni ¥ing to a subject in need thereof
a ther ally feffective anount of a conpound.

sel ected™ — the group consisting

(2S) - ( % N- (6- chl oro- 2] 3- di hydr o- benzo[ 1 , 4] di oxi n- 2-

yl met heredubfiarmindete gardrqrh & tee2;eand whlerginacise@t abl e

salts of. : [ ting weight loss

conpr (Lol dependofily BaRefiy AORTTE GRniEesRistrEft hatogen,
doweeatkyband oird;y ef fecti ve anount of a compound

sel ected fronthe group consisting

(2S)-(-)-N-(6-chl or o- 2, 7

yl met hyl ) -sul fam de; 2

salts thereof. 9. A
conpr igrbideddAhNivBbar i X her eothen ais 1:
a therapeutically effective anount of a conpound ’
sel ect¥ @ PhaimacRutigaly gcesntabie salj thereof.
(2S)-(-)-N(6-chloro-2, 3-di hydro- benzo[ 1 , 4] di oxi n- 2-

yl met I]lyl ) -sul fam de; and pharnmaceutically acceptable

43| t s Ttheemedhod 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;
a is an integer from 1 to 2;

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

benzo([1,4]dioxinyl), 2-(benzo[1,3]dioxolyl), 2-(3,4-dihydro-2H-
benzo[1,4]dioxepinyl), 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-fluoro-2,3-dihydro-benzo[1 ,74ldioxinyl), 2-
(chromanyl), 2-(5-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-benzo[1,3]dioxolyl), 2-(7-nitro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-methyl-2,3-dihydro-benzo[1 ,»4]dioxinyl), 2-(5-
chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro- _
benzo[1,4]dioxinyl), 2-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(8-chloro-
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10. A nmethod for treating obesity, pronoting weight
| oss or suppressing appetite conprising adm nistering

WO 0008/033883 ect i n need thereof a therapeutical | pCT/US2006/048681

effective anount of a conpound of formula (I1) or a
pharmaceutically acceptable salt thereof.

2,3-dihydro—benzo[1 ,/Aldioxinyl), 2-(2,3-dihydro-naphtho(2,3-b][1 ,4]dioxin'yl) and
2-(4-methyl-benzo[1,3]dioxolyl),

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

thenais 1,
or a pharmaceutically acceptable salt thereof.

5. The method as in Claim 4, wherein

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

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

a is an integer from 1 to 2;

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

dihydro-benzo[1,4]dioxinyl), 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-
dihyd.ro-benioﬁ ,/A4]ldioxinyt), ,2-(7-chlor6-2,3-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);

ora pharmacéutically acceptable salt thereof.

6. The method of Claim 1, wherein the compound of formula (1) is selected
from the group consisting of (25)-(-)-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-
2-yimethyl)-sulfamide; and pharmaceutically acceptable salts thereof. '

7. A method of treating obesity comprising administering to a subject in
need thereof a therapeutically effective amount of a compound selected from
the group consisting (2S)-(-)-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl)-sulfamide; and pharmaceutically acceptable salts thereof.

8. . A method of promoting weight loss comprising administering to a subject
in need thereof a therapeutically effective amount of a compound selected from
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the group consisting (25)-(-)-N-(6-chioro-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl)-sulfamide; and pharmaceutically acceptable salts thereof.

9. A method of suppressing appetite comprising administering to a subject
in need thereof a therapeutically effective amount of a compound selected from
the group consisting (28)-(-)-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-2-
yimethyl)-sulfamide; and pharmaceutically acceptable salts thereof.

10. A method for treating obesity, promoting weight loss or suppressing
appetite comprising administering to a subject in need thereof a therapeutically
effective amount of a compound of formula (1)

QOCH
3 A._NH;

H ©O
O (1
or a pharmaceutically acceptable salt thereof.
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