WD 2007/ 075698PCT/ US2006/ 048451 USE OF BENZO FUSED HETEROCYCLE
SULFAM DE DERI VATI VES AS NEUROPROTECTI VE AGENTS CROSS REFERENCE TO
RELATED APRLO@ATIHE® 5This application clainms the benefpicty@bookloasssi
Provi si onal Application 60/751,494, filed on Decenber 19, 2005, which
is incorporatedby reference herein inits entirety. FIELD OF THE

| NVENTI ON  10The present invention is directed to the use of
benzo-fused heterocycle sul fanm de derivatives as neuroprotective

agents. The pr t he use_ of:

banzo- tuzed heSmer-PERG-Fliieh HETERGENAE bEL il pEtivATvEs As
acute and / or chronic neurodegEEURQPRCTECSIVEIAGENT®Sr € particularly
for the treatnment of acute or chronic neurodegenerative disorders 15

characteri zed by neuron damage or death. BACKGROUND OF THE | NVENTI ON
Neur odegener ati ve condCRO$S REFERENGE WOOREVATEEL APPLIGCATIONGUal S,

both in the U S d abr . ex l e, ma i.ndi vi dual s suffer
from 20 né&ur odegene?3ARR G%foéb i nﬁ&'@“&Pgéagegf?%Pfﬁﬂé%PhF%ﬁb of
seriously delﬂ(l/VSa,ﬂlQﬂgfltEdmh Dembesw,mm, RavidH BIAEOrBoHIEE Y Beference

anyot rophi € | r% rosis (ALS, "Lou Cehrig's disease"), multiple
sclerosis, HUNt glf'd % YP¥ease, Al zbeiner's disease, diabetic
reti nopat hy, mul ti-infarct dementia, macular degeneration, and t he

| i ke. 25l ncreased |longevity in RS E _@gencreased
awar eness of the preval ence of regroaegenerative ase. The
rel ativell hi gh i nthal present liventién ishdissteld t:eﬁ&asse(mf&:pmzbs‘usemgete‘m@ﬁe

bet ween 2-15% tl a 0s

o ani 11 cant reeie BRREs Qone Bkt i i T b SRR Ipgrton s
car e- gi ver s, farbet diceqfeddo dihe usmnbhemga-ﬂﬁetiImmgy@eseﬁamimlu%ﬁves for
di seases can 4,836l 10 feat Qcﬂ’tsra%dqlﬂr%lﬁkgmc Réu%deg{eﬂgxtdtlv le:l}'SOr%l%1

be slowy progressive over en cu m na

the sufferer nea‘qwlarly@ordbmtm@am @fs’:ldut%mi' ohriniczeelirodegenergiive dlsorders
2007/ 075628P opul ation ages, the
frequencsgvmt \Hlﬁgtgﬂgpat ?i%t%go%?%m é\%ﬁtgggépwth neur odegener ati ve -

di seases, espeC| ally those which affect nental faculties such as

Al zheiner's, is grovvl ng dr anghicsed hdunND SRS NN VI dual S

havi ng Al zhei mer’ s di sease i

estimated that toddguredenpereraguy cpadifiansraiiict aswiple ariety @fﬁnﬁme@Jai@@tmin
wor | dwi de  af fhb ¢S, 8d all Hbrbdy, SFSP@PArﬁbIQ”maﬁg%m{nHEaﬁ%uﬁe?%ﬁ? (AD) is

caused b>é a degenerative process in
char act ePPz edﬁ%yoww%gw@speé%s ofhess #@eﬁf@nﬁ"ﬁwelﬁ%@el@ seriously

forebrain, C%e@ﬂftéﬁn@@bﬁ&ﬁoﬁé‘%u%%VPQR%Bn@rcﬁ@e%seAﬁ xs&rebﬁicuat%ral
transmtt|ng ur ons :! the|r target ‘nerves are al’tICU ar |

affected. SerA&OpEd ‘Lot Gebrig srdisnasef )amwiﬂraﬁgp@gowelﬁwwms
Pi ck' s di seasfisdrse, AlfidlineRs diddaRbCalbBiié ttih®phthyAhRMEiHERCt SefiohBase

but a sonmewhat slower cli n al and circunscri bed atrophy,
mai nl y affectmﬁ%”l?mgeg‘?’?)‘?f? a?ﬂijoﬁl}l‘@ﬁr%& al |obes . One

25 Increased longevity in humans has led to an increased awareness of the

prevalence of neurodegenerative disease. The relatively high incidence - 2 - of
these diseases (reports range from between 2-15% of the population over 70
years of age) poses significant medical, social, and financial burdens on
- sufferers, care-givers; and the general community. Following onset, these
30 diseases can lead to death very duick!y, or alternatively, they can be slowly
progressive over a period of years, often culminating in the sufferer requiring .
dedicated institutionalized care. -



15 ani.mal nodel for Al zheiner's di sease and ot her denmentias displ ays
hereditary tendency toward the formation of such plaques. It is

t hought t havobdo7arsdssug has an effect in the m)del it absPuaRieRR4s1
beneficial in at |east some forms of Al zheinmer's and Pick's diseases.
At present there are palliative treatnents but no neans to restore
function in Al zheinmer's patients. 20 Par ki nson' s di sease

(PD), is a disorder of mddle.or late life, with very gradual

progressi on and a 8 3}} g dI cour se. s'BARRI SON' S PRI NClI PLES OF | NTERNAL .
MEDI CI NE, Vol . § pulation aoes Jbpiraanency pith sl aatigptssen diagnosed

Martin, Fauci w&h@e&menek&tﬁ?éaﬁsé&dés b&SecialNeWo¥8 WhidH éﬂectH&ﬁal R8ulties
2275. 25 The po aobserved changes in_patients wt

Par ki nson' s d?%%h@%% g‘cer’is OFPWiRE drggpicalest “%Pﬁh?ﬂnd“’lduam having
cont ai ni ng neAlzbetebdtsdisbatdis droaingeroremtibB and itds @!sﬁlhated Patfodd

coer ul eus) ere thel?e are Varﬁ%%‘?gﬂﬁt ﬁr e(gs of neréje | 0ss wit
reactive =88 Mfst® pr s PR dndyjgysls g VHF'%PQ“C@F’OWE' s h
di sti nctive emnditlmhl lic intracytoplasmc inclusions. Inits fully 30
devel oped form PDis easily recognized in patients, where stooped

posture, stiffness and sl owness of novenent, fixity of facial
expression, rhyt hmMzhEmerterrsbas@ef-\Db fﬁmus‘ﬁfdlwl‘a Su@@iéiaﬁvé)lﬂrc%@b‘a ¥ethe .

General 1y, - aceaiiafiaE srrand L by Prodibfyts [R58 RSy the basal
2007/ 075698 PCDr&I8200 @ema%rtdxarfdjbﬂhpr Yemiehoped Acatpicteling Batdmitting
shuf {11 ng ot eperepd 2RUIRY 105 EE are B ERY BisBlech 2 WiRdufand
body' s cent ernafrotiiprliary yandiéseater WSBBH Pick's Hachsaban asiilseddical picture

phar macol ogi cal | gvadana ctl sur gery
has only rep?@s%nt%%%s cgér'[tl al ég"r%&ﬁg‘{"ﬂggss’&@?ﬁ@ﬁ%' Ef Sen% of the
treat ment di feifasmacyibed afiopbyt wainly affeetingibe frangal alm#temoraiheb% One

t her apeutyisC NRARIAS ﬁ%&é@ﬁ)ra}ﬂg‘?‘élﬁﬁ?g O%EQtSQWEé{ éﬂiarﬂgngéss agﬁféygrh%?&ﬁ%\@/

whi ch consi sts of neuronal eneration
be reached wiendeppaionad ﬂ@fprmﬁlon@f lsunly elacm@apéinvs alucwgm thattiba Hogshas

of basal 10 ga\gfb@ i MEMIMR, it also maﬁ@ﬁén@l‘?&i’éﬁg%ﬁ%@f 85in%%orms of

conditions afflicti ng humans 'r esu romor are ot herw se caused, :
| east in partAlzRgimgresad Btck@t%eaaa'o‘au%tmrwentﬁm@r@arew@tueriryattmeousdout

source, s maymEBnil8 rORIRHCAAS FoARheRERkEARERY cach 15 vear. I

the U.S., a stroke occurs every m nut orlty of stroke
patients Qust ain permanent disability, and st roke is the |eading

cause of neur ol ogi pakirdonatiisdds apb)a% bEorddr R Phibas ot1die 1b) WP Very

U S citizens: There remains a need to provide an effective treatient

for acute ancﬂ@@”%‘lﬂ@ﬁr‘?@sﬁ’é’tﬁ%@é’éﬁ@ﬂaﬁi geuges BARRISON G R RNCIPLES @F

r err?| Insf a. HEG&ITERNAQ?HEBIM}“E Voarsg széd)PE@tg@qgsaBa&m EF@SME@&UNNA%%&
useful for entj on neu an

THE | NVENTI or\}laig auci ang Ragpely ’FW\a/"elﬂt'F%n Newy O%Egg& EH LIELhod

f or neuy@pr ot Hud maist mymdmh@mmmhaﬁgﬁlhmtbms&vm bhﬁmﬁsdrt’s dredse have
ther eof Vﬁ eJ; gf‘i??é?‘aellrjltthg %lglg}/eg%ttése 8tt meFan%gD comlatnlng newggehls in t?le bfréljlnsr,r‘tuelrr{!jl

()

(substantia nigra, locus 20 coeruleus), where there are varying degrees of
nerve cell loss with reactive gliosis {most pronounced in the substantia nigra)
along with distinctive eosinophilic intracytoplasmic inclusions. In its fully

30 developed form, PD is easily recognized in patients, where étooped posturé, :
stiffness and slowness of movement, fixity of facial expression, rhythmic tremor
-of the limbs, which subsides on active willed movement.or complete reiakation,
are common features. Generally, accompanying the other chéracteristics of

2



WO 2007/ 075698PCT/ US2006/ 048451 Rl and R2 are each
i ndependently sel ected fromthe group consisting of hydrogen and

| ower al kylwoRdbhringseee! ected fromthe group consisting ofpchy@dbRefRsANd
| ower alkyl; ais an integer from1l to 2; [err] 0 10wherein b

is an integer fromO to 4; and wherein c is an Integer fromO to 2;
each [err] is i ndependently selected fromthe group consisting of
hal ogen, | ower alkyl and nitro; WD 2007/ 075698PCT/ US2006/ 048451

Pon et hod 1 §1° fllysgblamed OB i inei e Mg oot wherRbY Boagan) oot
in need ther eoi'ogretskm apealidastt yuiek %ﬁgﬁlmg?staﬁ@uﬂhn QeceRMRMNIER as if to
formula (11) %gil% up wath the body's center of gravity,
The treatment of Parklnson s disease pharmacologically with levodopa
5 combined with stereotactic surgery has on!y represented a partlal cure, at best.
Underlying much of the treatment difficulty i is directed to the fact that none of
these therapeutic measures has an effect on the underiymg disease process,
which consists of neuronal degeneration. Ultimately, a point seems to be
reached where pharmacology can no longer compensate for the loss of basal
10 ganglia dopamine.

Other neurodegenserative condutlons afflicting humans result from or are
otherwise caused, at least in par, by stroke or other frauma or injury.
According to one source, as many as 700,000 new cases of stroke occur each
16 year. Inthe U.S,, a stroke occurs every minute. The mayjority of stroke patients
. sustain permanent disability, and stroke is the leading cause of neuro!oglcaf
disability in adults, affecting 3-4. million U.S. citizens:

There remains a need to provide an effective treatment for acute and
20  chronic neurodegenerative disorders. Further, there remains a need for agents
. which are neuroprotective and are therefore useful for the prevention of neuron
death and / or damage.

SUMMARY OF THE INVENTION

25 '

The present invention is dlrected to a method for neuroprotection
comprising admlnlstenng toa subject in need thereof a therapeutically effectwe
amount of a compound of formula (l)

- R*O R’
: (R
(CHg)g—™N—S—N
: . Il \Ra
30 - : o ()

. wherein



or a pharmaceutically acceptable salt thereof: 10 Exenpl i fyi ng
the invention is a nmethod for neuroprotection conprising
adm ni st er ivpg 280909%65¢10j ect in need thereof a therapeuti ¢allM¥ron6/048451
ef fective amount of any of the conpounds described above. 1n an
exanple, the invention is directed to a nethod for the treatnent of
15 acut e neurodegenerative disorders conprising admnistering to a
subject in need thereof a therapeutically effective anount of any of
t he conpounds descrj:h Hove. |.n, anot her exanpl é, the invention is
directed to a met h(l):%d %%ﬁt RE ??%l’ﬁ@ﬁ?“g?”ﬂry ted from iecgronp cansisting of
di sorders. hydrogen dfut loler atiygnpl i fyi ng the invention is a nethod
for preventing neupn. ég dgﬁ%t]h or,, damage fol | ow ng_l an insult or
injury to the brai b ‘ceRErgC HYPVHE I WRARSINGRIMYSFRIRN ane foyeralkyl;
system WD 2007/ 056 a8mGegetnontl #8451 DETAI LED DESCRI PTI ON OF THE
| NVENTI ON The-present invention is directed to a nethod.for
neur opr ot ecti on co g adm nistering to a subject in need thereof
a therapeutically ¢ ve anount of a conpound of fornula (1)
or a pharnmaceutical My Cmabd;t@dslairﬁtﬁ&@bgﬁfoon\é@gﬁgiom, a, Rl, 92.and
R4 are as herein defined. The present invention is Turther directed
to a nethod for the 3 3 Cc nheurodegenerative
di sorders. Th@fge i'Test to a nethod for
the preventing neurw® i injury. As used
herein, the term "neuroprotection" shall an the preotecting neurons
in the brain, central pRFoUS system or peri pheral nervous system
(preferably in the brai m™\or _spinal cord) fromdeathamnd, / or danage.
Preferably, 15 the ur a tected.fropfde 0 mage caused
ﬁx gedBiradi

by oxidative §8nEssT for| exa "Acut e

neur odegener ati ve di y : s of the
present invention include, but are not limted,

acute 20 neurodegener afiR¥)g di sorders associated w th neuron .death or

to various types of
damage includi ng cereg \/ ul ampy i fficiencys foc@kbrain trauma,
di ffuse brain mage; al i psur t is,
i schem a or i?ﬁdﬁw ctjlon ng efrbol i(éb)éc@lysioapd

ebr al
occl usi on, reperfusi cute ische

nboti c

hypoxi c-i schemic injury, cardi-ac arrest, as well.as - and
(R%)s . :

N
(R |

=

. © s
10 - wherein b is an integer from 0 to 4; and wherein ¢ is an integer from 0 to

2; )

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



25i ntracrani al henorrhage of any type (including, but not limted to,
epi dural, subdural, subarachnoid and intracerebral), and intracranial
and i ntraverdedraissésesi ons (including, but not limted kQn,
penetration, she/gr, conpression and | aceration), and m?’gf’ggﬁ'ﬂi’ﬁgiﬁn
i nfant syndronme. WO 2007/ 075698PCT/ US2006/ 048451 Preferably, the
acut e neurodegenerative disorder is a result of stroke, acute
ischemc injury, head injury or spinal injury. "Chronic

neur odegenerati ve di sorders” included within the nmethods of the
present invention'included, but are _not limted {nmer's

di sease, Pick's disease, diffuse odrﬂﬁé “Jprogressi ve

supr anucl ear pal sy (Steel-Ri charddoft dyndrore), [ Syst

degenerati on ( Shy-B¥oaiRid mﬂd}h@ﬁ'e)\: AT qni ¢ epi | i ccgendi ti o§§
associ ated with neur odeggner ation, notor neuron diseases including
amyotrophic lateral sckBflasis, degenerative 10 ataxias, cortical
basal degeneration, ARS Rapki nséh~s-Denenti a conpl ex of Guam

subacut e scl epﬁ' , i

Par ki nson' s dr se@se A

atrophy), primary proyresstwe aphasi a, SEri at onj gral degeneration,
Machado- Joseph di sease / -spi nocer ebel | af %@dsa type 3 and

ol i vopont ocer ebel | @ira gogenaceaiticaliys acegiptaie sbit tiidrebfi Tourette's

di sease,’ bul bar and pseudobul bar pal sy, spinal and spinobul bar
muscul ar atrophy (Kennedy's disease), nmultiple sclerosis, primary -
lateral Scl erosi sThg arasientinveptien isfiupheagirered jo Meneihiog-fblofiuraprotection

di sease, Kugel 5 ' SE L 3 uws. di sease, Sandhof ,
i sease, 1 amlsaend QURHISIoreaE 2 gt 1ORh e e Widranlely chective
di sease, spastTeufaoaring offopndigrlssi ve nyltifocal :
| eukoencephal opat hy, familial dyggytonom a (Rbl ey- Day syndrone), and
prion di seases (including, but ot Timted to ¢ emgf el dt - Jakob,

Ger st mannLSt r aussl er - Schei nker fatal famlial -
insomia). Preferably, the ch bdegejjer 3 ve disorder is '

sel ected from Al zhei mer' s di skase nson''s di sease,. multiple
sclerosis or.cerebral palsy, 25 "O” O her disorder i ch mani f est
neuron death or d . h.are intended to .be included within

t he net hods of thg}q%rqg%agn C%?\'U%% iaocﬁeP%I%ﬁé‘gﬁ.@ﬁ%?ifti as, regardl ess .of
under | yi A8 etiol ogy, including age-related denentia and ot her

dementias and congi W FRARE o) includi ng denentia 30 ., .
associated with Al z"tﬁm'&%q i se_as{e'(?!rI l?e'ags%&lﬂéc?é ﬁ"éﬁ]@ﬂ‘{?%{gﬁ*ﬁ}'?? GEBRFRINGe
matt er di seafenigisiesingriger subjacidoaeey therentatherapbuticaligaticetiv@rmount of
met abol i ¢ or iggi, v 1S EBRLL Qﬁ(;{p@ and di ffuse "brai n damage,
denentia pugil |ysti ca an? ?P%%f’g?@fﬁkoe%{e ementia. WO .
2007/ 075698PCT/ USED8B/exragua, the devantioh sl didested o m mbthoprfesthettreatment of

. t . nﬁ I d.e P
pr event ?2‘?2‘-’J‘L?Cnﬁﬁggﬁéﬂé‘?ﬁ%@?fﬁ%1?38‘55"% FERed B Sifertin

brain, centr&f€ tadheiapgiiticallyafiosies amosnt plans okirstecompauneisei n
the injury ressbiigiatewn BB exdniib Ctheizme?ﬁfohgegﬂre&%ﬁit&td l?lgtl‘}%lrc]igJﬁr

or traunatic in{' ury. Pr?f r abl % t he rret'ho_ds of t resent 1 nven
are direct ed Mol RGrHRE PBHIEgeneigtivel disggderSol | owi ng brai n,

head and / or spi Ratthepegermpmyiig RE iHVENUbY is & SSEhHEH S e
10The teéé“n " §ub' ect” as U?O‘j!% _g?ei n, refers to an anmtllg?epr @?ngpy
no .

a mamal © Pt rdaraags falloning, An ingw ardyiupsiedhehsaipppeetral srervous
treat ment, obgstenadd EaTipher@MRIVONESfstem. '




The term "therapeutically effective anount” as used herein, means
that 15 ampunt of active conpound or pharmaceutical agent that
elicits thayhh@haeHceal or medicinal response in a tissu@ceXghf@ihisss:
animal or human that is being sought by a researcher, veterinarian,
medi cal doctor or other clinician, which includes all eviation of the
synptons of the di sease or disorder being treated. 20,1n an

enbodi nent of the present invention RL is selected fromthe group
consi sting of hydrogen an I n another enbodrnent of the
present invention R2 is s&EERY 1RIRd I

hydrogen Sid net hyh‘help‘r\eeﬁ'tt rﬁrﬂ#ﬁti‘c\:ﬂrrs a&@&@u%atm@fhoﬁtfér Héﬁ]%%&ﬁtﬁc jon
are eac 25

invention R an en o

1" enbock nBRTPHFMBRERIRISUAS T enbleorin FeeraRaied & WerneCleRbiafinctive
the group conahgiunbgf @korfgdndastdomidi@{PH2-. 1 n anot her enbodi nent of
the present invention -(CH2). is -CH2-. 30In an enbodi nent of the

present R4 is selected fromt oup consi st QPOf kydrogen and
di rN of the present

met hyl , preferably, R4 is hydy __{%%g
invention a is 1. WD 2007/0 CT/ 06/ 0484p1 '\ I n an

enbodi nent5 of. the present invention b is an intdyer Rquo to 2. In
anot her enbodi rent of the present invention c is an integer fromO to
2. In anot her enbodi nent of the present irvention b is an ir

fromO to 1. In 5 another enbodi nent of the present inventi is an
integer fromoO to dr.abhayﬁﬁcanwahﬁé_c@é”ﬁwlﬁib@ﬂtth@rfeof hghdreds EX ,a, R‘

et on U S Al et b AL
|Pveﬂt|on b i setwod ﬁmtrﬁgen'efmnmt%ftamu% onchrenic hebirodddd ri%@tg/eecﬂiﬁ&@d effnf
of the presen n ons and 0. In
anot herIoent)od'{”r‘?iﬁf"%iﬂ3 *’ '%ﬁdéq 57y aéﬁ[ g'i'"‘;r"r gﬂf‘? 8@&%«3%&(3@%&9(@ é TGP om
t he gr oup CcondeathionglaoiageRs)low(rigbiphury.

As used herein, the term “neuroprotection” shall mean the protecting
.neurons in the brain, central nervous system or peripheral nervous system
(preferably in the brain or spinal ‘cord) from death and / or damage. Preferably,
15  the neurons-are protected from death or damage caused by oxidative stress,
for example oxygen radicals. | )

“Acute neurodegienerative disorders” included within the methods of

the present invention include, but are not limited, to various types of acute

20 neurodegenerative disorders associated with neuron death or de{mage
including cerebrovascular insuﬁicieney, focal brain trauma, diffuse brain
damage, and spinal cord injury, that is, cerebral ischemia or infarction including
embolic occlusion and thrombotic occlrrsion, reperfusion following acuie
ischemia, perinatal hypoxic-ischernic Injury, cardiac arrest, as well.as

25  intracranial hemorrhage of any type (including, but not limited to, epidural,
subdural, subarachnoid and intracerebral), and intracranial and rntravertebrei
lesions (including, but not limited to, contusion, penetration, shear,
cempre,ssion and laceration), and whiplash shakerl infant syndrome,



0 WD 2007/ 075698PCT/ US2006/ 048451 I n an enbodi nent of the present
I nvention,is selected fromthe group consisting of
2-(2, 3- dlhyﬂégmﬁ need 1, 41di oxi nyl ), 2-(benzo[ 1, 3] di oxol o o
(3, 4-di hydr o- benzo[ 1, 4] di oxepi nyl ), ¥ebusHngnsist
2- (6-chl oro- 2, 3-di hydro-benzo[ 1, 21] di oxi nyl ),
2-(5-f|uoro-2,3-dihydro-benzo[1,4]dioxinyI), 2- (chromanyl ),
-(5-fluoro-2, 3-

i hydr o- benz %% 4] di oxi nyl ), *2-(7-chloro-2, 3- di hydro- benzo[ 1, 4] di oxi

? Brahbn 2de €cy Qj;(gﬂege)neratwe disorderis a result of stroke acute

(

5di

y9, 2-(6- ch
nitro-2, BoRbmiinfuryene] ikt & e 2-(7-

yl -2, 3-di hydro benzrg[l 7 ]gﬂi(o; Enavin}ury

chl or o- 2,3:clihydrobenzo[ 1, 4]d|0X|ny|)

7-
nmet h
5-
g br ono- 2, 3- di ek erié RéalddddétdativO Hisorders” included within the methods
8-
2,

7- dlchlor02 3- di hydr o-benzol 1, 4] cl | oxi ny Ig
chl orb. 20fh &Fﬁ%ﬁ I%‘éﬁﬁﬁ@ﬂﬂ@y@e@@ﬁwq noplimited to, Alzheimer's disease,

3-di hydr Prcﬁ%ﬂilééé%[ez d?rfLEb[Ljevﬂ] Béd)Pélb@é{éé pﬁ‘an%egswe supranuclear paisy

4- et hyl - di oxol | n "anot her 'e

3
sent, |nve ee,lnﬂch kqsop %&rqm%"ﬁq{@syﬁﬁ%’ﬂﬁe§8H§E%@Fd§hY-Dfagef

benzol 1, 3]@Jnd@mby thro@c(e%ﬂ@pﬁh BorsHi ﬁtﬁ%”é’é&fo&a‘ﬂ&&lﬂﬁtﬁﬁe’"ﬂéaegfnerat:on,
6- chl oro-2 rwydro benzo#l 4c§;|IOXIn (7-chl oro-

i hydr o- ben'?&’cf urQup F&??‘ﬁ? )ncu ing amyok/rophic lateral sclerosis, degeneratlve

7- met iyl - %t%xﬁsh&&ﬂlﬁaw Elégélrl&ht @%'ADE—)ParﬂTn@@n s—Dementia complex of
ono- 2, 3-di hé 1,0XI n

dr o- benzol[.1, 4] é
2- (6, 7- di chl orgaan §“g?‘ﬁ'£}8r'58 lerg3ing pene T%Hhadﬁa% dydnytingten's Aigeres. Parkinson's

enbodi nment o;dlseasqqrwsademon‘aﬁﬂée Gﬂsludmg&ﬁbiﬂﬁbﬁ_@sfe"rﬁ@tlﬁbﬁyﬂﬁ:ﬂlﬂaw
con5|st|ng o]

4
oty -2 3- o OB G E B S A BRIy deSRaregopEMsBhge soserh Hisarss /.
20benzo[ 1 4] cbmmcrgréymellar ataxia type amndrdhodpmmbbe:@beﬂé\ﬁidgmtons Gilles De

ower arkgt ST Ak e e R e AL B Bl sl et Gbutoar
sel ect ed fronnuhd:ldaoatréltmoﬂ@nriedg‘lstﬁeeeu:hel)mhbmble stderosis, prlrﬂalﬁy m\eral '

compound of rIAGPE- F RS TE Ra P b WA dRBebey Kugeibers:
enbodi nent of E@EBS hfsz:ﬂws@érséﬁdihoﬁ Uesease,sfant:lzal spastic

_ I WelaD dz oliE D8PSEL

Invention, thgg ééﬁ ‘Woﬁl?an{ %ggeeﬁw%wﬁmg aosf fsﬁ%éﬂép:?aeréééfesl sin

the .R-confi gurati I men
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Other disord-ers'which manifest neuron death or damage and as. such
are intended to be included within the methods of the present invention include
dementias, regardless of underlying etiology, including age-related dementia

~ and other dementias and conditions with memory loss including dementia
30 associated with Alzheimer’s disease, vasc_ﬁiar dementia, diffuse white matter
disease (Binswanger's disease), dementia of endocrine or metabolic origin,
dementia of head: trauma and diffuse brain damage, dementia pugilistica and
frontal lobe dementia.



Rl, R2, -3, I-1 R4, X-Y and A) are independently selected to be any
I ndi vi dual substituent or any subset of substituents selected from

the conpl etweo bdosh7sess defined herein. 15Represehtative CoppRYHcoRis:
the present invention, are as listed in Tables 1 bel ow. Additional

conpounds of the present invention are as listed in Table 3. In
Tables 1 and 2 bel ow, the colum headed "stereo", defines the
stereo-configuration at the carbon atom of the heterocycl e attached
at the starred bond. Were no designation is |listed, the conmpound was
prepared as a 20 m xture of S&tereo-configurations. V\here an "R -or

"S" designation igdd mb%edt\m:ﬁwﬁ@s@ﬁﬂﬂ‘nwwa{a%md%ﬁed on the
enantionerically enriched starting . material -1

Tabl e
Repr esent at i PeUHHplecHan (e "F‘%“Pﬁ’ﬁ? for(thg preventioggof |nR).|ron death areigrer
1117 (CH2) r Ngahddge) Poiffding injutyRo Nee bkdi,) cePin@l RBrotid)atem or peripheral

5 nervous system, wherein the injury resulting from chemical, toxic, infectious,
radiation and / or fraumatic injury. Preferably, the methods of the présent
invention are directéd to preventing neuron death or damage following brain,
head and / or spinal cord trauma or injury, regardless of cause.

10 _The 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
15  amount of active compound or phammaceutical agent that elicits the biological or
medicinal response in a tlSSUE system, animal or human that is being sought by a
researcher, veterlnarian medical doctor or other clinician, which includes
alleviation of the symptoms of the disease or disorder being treated.

20 in an embodiment of the present invention R’ is selected from the group
consisting of hydrégen and methyl. In another embodiment of the present
invention 'F{Z is selectad from the group consisting of hydrogen and methyl. In

' yet another embodiment of the present invention R' and R® are each hydrogen
or R* and R* are each methyl.

25
in an embodiment of the presem‘. invention -(CHz)a- is selected from the
group consisting of -—CHa- and —CHo-CHs,-. In another embodiment of the
present invention -(CHz)a- is —CHz-.
30 In an embodiment of the ,pres'ent R* is selected from the ‘group

consisting of hydrogen and methyl, preferably, R* is hydrogen.

In an embodiment of the present invention a is 1.

8



NR4- RI

R2 1 2-(2,3-di hydro- benzo[1,4]dioxinyl) CH2 NH. HH2

2- (benzo[ 1, 31clioxolyl) CH2 NHHH W 2007/ 075698PCT/ US2006/ 048451
(3, 4- divy dio@n7kbs benzo[ 1, 4] cl i oxepinyl) CH2 PCT/US2006/048451

3 3-

10
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* In an embodiment of the present invention b is an integer from 0 to 2. In
another embodiment of the present invention ¢ is an integer from 0 to 2. In
another embodiment of the present invention b is an integer from0to 1. In
another embodiment of the present invention c is an integer from 0 to 1. Inyet

another embodiment of the present invention the sum of b and ¢ is an integer

form O to 2, preferably an integer form 0 to 1. In yet another embodiment of the
present invention b is an integerfromOto 2 and cis 0.

~ In an embodiment of the present invention, is selected from the
: ) , , = O 5 : 2 —0
R— | | R P —~
group consisting of ~ , O '

(Rs)o

e XY o CEI ¥

€D

L @>%-
is selected from the group constst:ng of

RS)C

. In another embodlment of the present 1nvent|0n,
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4 .2-(2,3-dihydro7 ,benzo[l ,4]dioxinyl) SC-12 NHHHS5
, 3-di hydro- benzo[ 1, 4]dioxinyl) IRCH2 . NHHH.6
3- di hyp om7pmpgol 1, 4] di oxinyl) . CH2 PCT/US2006/048451

In an embodiment of the present invention, .E is selected from the _'

group consisting of 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(benzof1,3]dioxolyl), 3-
(3,4-dihydro-benzo{1,4]dioxepinyl}, 2-(6-chloro-2,3-dihydro-benzo[1,41dioxinyf),
2-(8-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(chromanyl), 2-(5-fluoro-2,3-
dihydro-benzol ,4]dioxinyl),' 2-(7-chloro-2,3-dihydro-benzo[1,41dioxinyl}, 2-(6-
chloro-benzo[1,3]dioxolyl), 2-(7-nitro-2,3-dihydro-benzo[ 1,4]dioxinyt), 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-2,3-dihydro-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

from the group consisting 2-(benzo[1,3]dioxolyl), 2-(2,3-dihydro-

benzo[1 ,4]diox€ny!). 2-(6-chloro-2,3-dihydro-benzof1,4]dioxinyl), 2-(7-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2,-(7—meﬂ'.|yl-2,3-dihyd ro-benzo[1,4ldioxinyl), 2-(6-
bromo-2,3-dihydro-benzo[1,4]dioxinyl) and 2-(6,7-dichloro-2,3-dihydro-

benzo[1,4]dioxinyl). In another embaodiment of the present invention,

is selected from the group censisting of 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1,4]dioxinyl) and 2-(6-bromo-2,3-dihydro-
benzo[1,4]dioxinvyt). )

In an embodiment of the present invention R® is selected from the group

‘consisting of halogen and iower alkyl. In another embodiment of the present

invention R® is selected from chloro, fiuoro, bromo and methyl.

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

10



NH met hyl methyl  2-(2, 3-di hydro- benzo[1, 4]dioxinyl) CH2 N(CH3) H
H 8 . 2-(6-chlbro-2,3-dihydro- benzo[1:4]dioxinyl) S CH2 NHHH 9
2- (6-f1 uor gygsgdrfitshpedr o- benzo[ 1, 4] dioxinyl) S CH2Z NH  poryusaon6mnasast

10

15

20

the present invention, the stereo-center on the compound of formula (His in the
'R-configuration. ,

In an embodiment of the present invention the compound of formula (1)
is present as an enéntiomerically 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, include those whersin
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 !isf as
defined herein. .

Represehtative 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 “stereo” defines.the
stereo-configuration at the carbon atom of the heterocycle attached at the
starred bond. Where no designation is listed, the compound was prepared as a
mixture of stereo-configurations. Where an “R" or “S” designation is listed, the

- stereo-configuration was based on the enantiomerically enriched starting

material.

Table 1: Fléprésentative Compounds of Formula (F)

= R* O R!
" R \§ , o s
SV (CHL)s—N ﬁ——N\

. o R°

“1D No. Stereo| (CHz). | NR* R! R?

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

2 2-(benzof1,3]dioxolyl) " CH2 NH | H H

11




H H 10 2-(chromanyl)

CH2 NH H H 13 2- (5-fl uord- 2, 3-di hdr o-
benzo[ 1, 4]dioxihyl) S CH2 NH H H 14 2-(7-chl oro-2, 3-di hydro-
benzo[ 1, 4] dy@%doRMhskesS ~ CH2 NH H H PCT/US2006/048451
3-(3,4-dihydro-2H-
3 benzo[1,4]dioxepinyl} CHa NH H H
' 2--(2,3-dihydro-'
4 : ‘benzo[1,4]dioxinyl) C!—Iz NH H H
5-(2,3-dihydro- |
5 benzo[1,4]dioxinyl) CH; "NH H H
2-(2,3-dihydro-- .
. B benzo[1,41dioxinyl) CHa NH | methyl | methyl
2-(2,3-dihydrq-
7 benzo[1,4]dioxinyl) CH; N(CHsa) H - H
2—(6—ch‘Ibro-2,3—dihydro-
8 benzo[1,4]dioxinyl) CH. NH H H
2-(6-fluoro-2,3-dihydro- : '
9 benzo[1 4]dioxinyl) CH: NH H H
10 2-(chromanyl) CH; NH H H
2-(5-fluoro-2,3-dihydro-
13 benzo[1,4]dioxinyl) CH, NH H H
~ [ 2(7-chloro-2,3-dihydro- |
14 benzol1,4]dioxinyl) © CH2 NH H H
. 2-(6-chloro-
15 benzo[1,3]dioxolyl) CH: NH H H
2-(2,3-dihydro-
16 benzo[1,4]dioxinyl) CH.CH> NH H H
2-(7-nitro-2,3-dihydro-
18 .benzo[1,4]dioxinyl) CHz NH H H
2-(7-methyl-2,3-dihydro- ’
19 benzo[1,4]dioxinyt) CHaz NH - H H
| 2-(5-chloro-2,3-dihydro- ' '
20 - benzo[1 4]dioxinyl) CH; NH H H
2-(8-methoxy-2,3-
dihydro-
) benzo[1,4]dioxinyl) CH, NH H . H

12




15 2-.(6-chloro- benzo[l ,3]dioxolyl) CH2 NHHH 16 2-(2, 3-di hydro-
benzo[ 1, 4] di oxinyl) CH2CH2 NH H H 18 2-.(7-nitro-2, 3-di hydro-
benzo[ 1, 4] di@%doMhskesS SCH2 NH H H 19 PCT/US2006/048451

2-(6-bromo-2,3-dihydro-

24 benzo[1,4]dioxinyl) S CHe NH H
2-(6,7-dichloro-2,3- '

dihydro- ‘ :
29 . benzo[1,4]dioxinyl) S CHz . NH H H

2-(8-chloro-2,3-dihydro- ,
30 benzo[1,4]dioxinyl) 8 CHg NH H H

2-(2,3-dihydro~
naphtho[2,3-
33 b][1.4]dioxinyl) S | CHz NH H H

. 2-(4-methyl-
35 benzo[1,3]dioxolyl) CHa NH H " H

Table 2: Additional Compounds of the Present Invention

- R4 O =
70N R | R
‘\Y /' X .N S—N\
— . C") R12 _
iD No. Stereo X NR™ | R"
‘ 2-(5-methoxy-2,3-dihydro-
23 benzo[1,4dioxinyl) | S CHz NH | H
2-(6-methylcarbonyl-2,3-
. " dihydro-
26 . benzo[1.4]dioxinyl) S CHa NH H
' 2-(6-methoxycarbonyl-2,3-| -
dihydro-
32 benzo[1,4]dioxinyl) S CHs NH H
2-(6-hydroxymethyl-2,3- -
dihydro-
34 * benzo[1,4]dioxinyl) S - CHy NH H
2-(7-amino-2,3-dihydro- _
36 benzo[1,4]dioxinyl) - 8 CHaz NH_ H

13



2-(7-met hyl -2, 3-di hydro- benzo[1,4]dioxinyl) S CH NH H H 20
2-(5-chloro-2, 3-di hydro- . benzo[1,41dioxinyl) S CH2 NH H H 22
2- (8- met hoxyo Zaed3n74dbdrydr o- benzb[ 1, 4] clioxinyl) S CH2 PCWS%OH{)«&&

10

15

20

25

30

As used herein, unless otherwise noted, “halogen” shall mean chlorine,
bromine, fluorine and lodine.

As used herein, unless otherwise noted, the term “alkyl” whether used. -
alone or as part of a substituent group, includes straight and branched chains.
For example, alkyl radicals inciude methyl, ethyl, propyl, isopropyl, butyl, ‘
isobutyl, sec-butyl, t-butyl, pentyl and the like. Unless otherwise noted, “lower”
when used with alkyl means a carbon chain composition of 1-4 carbon atoms.

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

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

When a particular group is "substituted” (e.g., alkyl, aryl, etc.),.that

" group may have ohe or more substituents, preferébly from one to five

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

With reference to substituents, the term “independently”’ means that
when more than one of such substituenis is possible, such substituents may be
the same or different from each other.

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

14



WD 2007/ 075698PCT/ US2006/ 048451 24 2-(6- bronp- 2, 3-di hydro- benzorl
,4]dioxinyl) S CH2 NHHH 29 2-(6,7-dichloro-2,3- dihyd ro-

benzo[ 1., 44gh by S CH2 . NH H H 30 2-(8-chloro-2, 3;di ' 04845
benzorl ,4]di oxinyl) S o2 N\H H e Di4s451

O
H .

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

DCC ) . = Dicyclohexyt Carbodiimide

DCE =  Dichloroethane

DCM =  Dichloromethane

DIPEA or DIEA =  Diisopropylethylamine

DMF =  N,N-Dimethylformamide

DMSO =  Dimethylsulfoxide

EDC _ =  FEthylcarbodiimide

EtsN or TEA =  Triethylamine

EtO =  Diethyl ether

EA or EtOAc - = Ethyl acetate |

EtOH =  Ethanol

IPA =  2-propanol

Hept , = " Heptane

HOBT = 1-Hydroxybenzotriazole

HPLC =  High Pressure Liquid Chromatography

LAH =  Lithium Aluminum Hydride .

M or MeOH =  Methanol

NMBA = Nuclear Magnetic Resonance

Pd-C =  Palladium on Carbon Catalyst

RP HPLC =  Reverse Phase High Pressure Liquid
Chromatography '

AT ornt =  Room temperature

TEA =  Trigthylamine

TFA =  Trifluoroacetic Acid

THF =  Tetrahydrofuran

TLC . = Thin Layer Chromatography

16



H 33 2-(2, 3-di hydronaphtho[ 2, 3-. LAO ,4]dioxinyl) S CH2 NHHH 35

2- (4- et hyl -

ben zo[ 1, 3]dioxolyl) CH2 NHH Table 2: Additional

Conpounds afobhgnfsasent Invention ID No. / - . 1yl . _ o 8bRESB64%8451
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30

Where the compounds according to this invention have at least one
chiral center, they may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may additionally exist as
diastereomers. It is to be understood that all such isomers and mixtures
thereof are encompassed within the scope of the present invention. |
Furthermore, some of the crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in the present invention.
In addition, some of the compounds may form solvates with water (i.e.,
hydrates) or commeon 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 acceptable 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
pharmmaceutically acceptable acid such as hydrochtoric acid, sulfuric acid,
fumaric acid, maleic acid, succinic acid, acstic acid, behzoic acid, citric acid,
tartaric acid, carbonic acid or phosphoric acid. Furthermore, where the
compounds of thie invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof may include alkali metal salts, e.g., sodium or
potassium salts; alkaline earih metal salts, e.g., calecium or magnesium salts;
and salts formed with suitable organic ligands, e.g., quaternary ammonium
salts. Thus, representative pharmaceutically aéceptabie salts include the
following: ) ' '

acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitarirate,
borate, bromide, caEcnum edetate, camsylate, carbonate, chloride, clavutanate
citrate, dihydrochloride, edetate, edisylate, estoiate esylate, fumarate,
gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresotcinate,
hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,

- isothionate, lactate, lactobionate, laurate, malate, maleate, mandelate,

mesylate, methylbromide, methylnitrate, methylsuifate, mucate, napsylate,

16



NR14 ' Fill

1: 112 23 2-(5-nethoxy- 2, 3-di hydrobenzo[ 1, 41di oxinyl). S

CH2 NHHH 26 2-(6-nethyl carbonyl-2,3- di hydro- benzo[1l

, 4] cl i oXi Nyho) 26a7/dog\NH H H 32 2- (6- met hoxycar bonyl- 2, 3- pdihsho&nasasi
benzo[ 1, 4] cl 1 oxi nyl)

10
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n'itrate, N-methylglucamine 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, benzenestifonic acid,
benzoic acid, 4-acetamidobenzoic acid, (+}-camphoric acid, camphorsulfonic
acid, (+)-(18)-camphor-10-sulfonic acid, capric acid, caproic acid, caprylic acid,
cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric acid, ethane-1,2-
disuifonic acid, ethanesulfonic acid, 2—hydrocy—ethanésulfonic 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, hyﬁrochloric acid, {+)-L-lactic acid, (x)-DL-lactic acid,
lactobionic acid, maleic acid, (-)-L-malic acid, malonic acid, (+)-DL-mandelic
acid, methanesulfonic acid, naphthalene-2-sulfonic acid, naphthalene-1 ,5--
disulfonic acid, 1-hydroxy-2-naphthoic acid, nicotine acid, nitric acid, oleic acid,
orotic acid, oxalic acid, palmitric acid, pamoic acid, phosphoric acid, L-
pyroglutamic acid, salicylic acid, 4-amino-salicylic acid, sebaic acid, stearic
acid, succinic acid, sulfuric acid, tannic acid, (+)-L-tartaric acid, thiccyanic acid,
p-toluenesulfonic acid and undecylenic acid; and

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

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

17



CH2 NH HH 34 2-(6-hydroxynethyl-2,3- dihydro- 'benzo[l
,4]clioxinyl) S CH2 NHH H 36 2-(7-am i no-2, 3-di hydro-

benzol 1, 4] di@xhftskosS CH2 NH H H VD 2007/ 075698PCT/ US200%/ 4551
As used herein, unless otherw se noted, "hal ogen" shall nean
chlorine, bromne, fluorine and iodine. 5As used herein, unless

ot herwi se noted, the term"al kyl" whether used.

o) R* ©
HzN--.:E:;—-NHa (<3|~12)a EI\I :e:;--mNH2
o o)

/ (12)

N \ R4O 1
) 0 1l /

* (CHT—N—%—N
N2
| o R

Xi)
Scheme 1 _

Accordingly, a suitably substituted compound of formula (X), a known

compotind or compound prepared by known methods, is reacted with
5 sulfamide, a known compound, preferably wherein the sulfamide is present in

an amount in the range of about .2 to about 5 eduivalents, in an organic solvent
such as THF, dioxane, and the like, preferably.at an elevated temberatu re in
the range of about 50°C to about 100°C, more preferably at about reflux
temberature, to yield the corresponding compound of formula (la).

10 Altematively, a suitably substituted compound of formuia (X), a known
compound or compound prepared by'kr'aown methods, is reacted with a suitably
substituted compound of formula (Xf), a known compound or compound
prepared by known methods,.in the presence of a base such as TEA, DIPEA,
pyriding, and the like, in an organic solvent such as DMF, DMSQO, and the like,

15  to yield the corresponding compound of formula (1).

Compounds of formula (X) wherein is .
O
;oS %___ : :
] .
# 0 may be prepared according to the process outlined

in Scheme 2.

(R%)s
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al one or as part of a substituent group, includes straight and
branched chai ns. For exanple, alkyl radicals include nethyl, ethyl,
propyl, i scpsoRyhissqutyl, isobutyl, sec-butyl, t-butyl, ,ﬂgmhmﬂggi
the like. Unless otherwise not ed, "I ower" when used mnt al kyl means
a carbon chain conposition of 1-4 carbon atons. 10 As used
herein, unless otherw se noted, "al koxy" shall denote an oxygen et her
radi cal of the above described straight or branched chain al kyl
groups. For exanpl e, nethoxy, ethoxy, n-propoxy, sec-butoxy
t - but oxy, n- hexyl he like. 15 As used heggln, t
"*" shal | der®f _plese i Stereogertc e

ation
(CHz)o-1
particul ar group | itut (e g., alkyl, aryl, .0 that Hp
group may have one or nore s t|t ,s‘iggreferablyfromoneto ive
subatituents, nore preghgrably from one t hree substit u@dii)s, nost
preferably from one to two substituents, independently selected from
the Bat of substltuents 25Wth reference to_substituents, the term

"independent|y” neans that when nore than e ch substituents is
possi bl e, such substi t uents—may—be~t h& $amg or jdi f{ 2)ér om each
ot her. Under standard .nonmencl ature used thr ouP t hi s™eHisid] osur e,

the termnal 30 portion of the designated side chain is described
first, followed by the adjacent functl onality tXadard the point of
attachnent. Thus, for exanple, "phe %I - al k;él am no- car bonyl - al kyl "
substituent refers to a group of the f Abbr evi ati ons
used in the speC| oncatdmgiy, aunahﬂylsabtmutdde:c&qmre:bofdndnmadbmb esknawne

foll hex ' .
o chi‘or omet haTT RGBT SRRl Sk i BopEKAABR Kdscrived
N, N- Di et Byl ﬁrmau:aamea MBS} [Drevetiay Mithl Nida@id pa RBOwHLdoyhzarish dptienally in

Et 3N or TEA= rﬁéﬁée‘%@e’m sﬁaﬁ%s%c%w}wﬂeetanﬁ h%grto@lgé‘(fhe Eém.!epondlng

acetate Et OH:
compound of formula (XIII).

The compound of formula (Xl is reacted with a suitably selecied
reducing agent, such as LAH, and the like, and the like, in an organic soivent
10 such as THF, diethyl ether, and the like, to yield the corresponding compound

of formula (Xa).

Compounds of formula (X) wherein is selected from
O

P
| .
(%)

& may be prepared according to the process outlined

15  in Scheme 3.
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| PA= 2- propanol Hept= Heptane HOBT= 1-Hydr oxybenzotriazole HPLC= Hi gh
Pressure Liquid Chromatography LAH= Lithi um Al um num Hydride. M or
MeOH= Met hapghooiRsog\uCl ear Magnetic Resonance Pd- C= Pabl-agkiii0R451
Carbon Catal yst RP HPLC= Reverse Phase High Pressure Liqui

Chr omat ogr aphy RT or rt= Room tenperature TEA= Tri et hyl am ne TFA=
Trifluoroacetic Acid THE= Tetrahydrofuran TLCThin Layer

Chr omat ogr aphy WD 2007/ 075698PCT/ US2006/ 048451 Were the
conpounds according to this invention have at |esast one chiral

center, they may accordingly exis Oas enanti onmers. Where the . O
conpounds possess (@i centers, they adi IOH_@A.J“K :
exi st as di agh®y s. If isto b@Hunder_st_aod )] sugh i soner SNHy
and m xtures 5t e enconpassed within the of-t he

present invention. Fuygihernore, sone of the crystalllnﬁ“éorrns for
the conpounds may exi'st as pol ynor phs and as such are ended to be
included in the present invention. In addition, some of the

conp, ounds nay form sol vates with wat @ iGttatas) or common
organic solvents, and such solvatgs, a ntended t®i,10 be
enconpassed mnthln t he scope of thls 2 For use in

nmedi ci ne, the salts of the conpounds of t@* |nvent|on refer to
non-toxic "pharmaceutically acceptable sa QO her salts nay,
however, be useful in the preparati-on of conpounds according to this
invention or of their 15pharmaceuti cal3oheawrdpt able salts. Suitable
pharmaceutical |y @5 e pd
addition salts vvh?c%gfbtI {(‘f%gei é%?bétn@eﬁf éﬁj@ df?i]S'lQ:‘J‘ﬂs (ﬁws)b?d(f‘?‘grq
of the cofpognthpeiund o covtpaundrpreparad qydmommrim iwreacmdw'@mw.;OH
acid such as;hyds ool glaﬂéé 6f é%bgpn@% iR e EUERA e A, SntiBRAIR/f an

acid, succiriic aci acet enzolic acid, citric
organic solvent such as acetonitrile, and the like, to yield the correspondmg

compound of formula (XV).
~ The compound of formula (XV) is reacted with a suitably selected
10  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).
Compounds of formula (X) wherein is selected from
O

5 S l.?;
_ (R_)b+ - .
15 ) and wherein a is 2, may be prepared according to the
process outlined in Scheme 4, '
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20 tartaric acid, carbonic acid or phosphoric acid. Furthernore,
where the conmpounds of the invention carry an acidic noiety, suitable
phar maceut iyg@hdoyngsept abl e sal ts thereof may include ab&?ﬁ$ﬂﬂ@ﬁéﬂm
salts, e.g., sodiumor potassiumsalts; alkaline earth netal salts,
e.g., calciumor magnesiumsalts; and salts forned with suitable
organic ligands, e.g., quaternary amoni um 25 salts. Thus,
representative pharnaceutically acceptable salts include the
fol | ow ng: acet ate, benzenesul fonate, benzoate,. bicarbonate,
at e,

bisulfate, bitartr j),m de, cal ci um edet at a
ci trate ﬁe edet] ate CN
fumarate, 30 gI ucep; be Il g gl nat g,

carbonate, ¢ ﬁi clfavul

edi syl ate, es ,

gl utamate, glycollylarsan©late, hexylresorcinate, hydrabam né&

hydr obrom de, hydrochl pgygde, hydroxynapht hoate, iodide, isgthijonate,
| actate, | actobi onate, Iaurate mal ate, nalegte, gpndel ate, ,mesylate
nmet hyl brom de, nethylnitrate, nethylsulfatg RprC at na WO
2007/ 075698PCT/ US200 Her at e, (RDgeihy! g] ucani ne annonlum
salt, oleate, panpate (enbonate), pal mtatenp enat e,
phosphat e/ di phosphat e, pol ygal acturonate, salicyl dte, stearate,

sul fate, subacetate, succinate, tannate, tartrdf€) teoclate,
tosylate, triethiodide and valerate. gchemeBepresentative acids and
bases which may be used in the preparation of pharmaceutica

|
accept abl e sal ts PFRATEIGN: ResHyitgfosuasttuted Compodﬁﬂ@éf‘?"ﬁ&ll%@f“t‘% whegring'

acid, 2,2sdi e@bcyuﬂaaleueaﬁﬁg%ro@wha{ 86 BANCNO taﬁwdﬁaes@dtrm =Relitfe like, a
alglnlc aci d, ascorbic ac aspartic aci benzenesul foni ¢ acid,

10 benzoi ¢ adgWnLoLRR? GBB@HEBPW BrsPareq by kpawpkastheds éfog example, by

canphor sul f Omwv@mgjthe(ddrrés’bﬁhdﬁ@rﬁdﬁmoulﬂ-\ﬁhlééﬁﬂdtas@ﬂﬂ,[s FetRte Fwith iad,
capr oic acid ci nnam ¢ aci citri, aCIcgfh c cI am c

aci d, dodecylcgﬁpﬁﬁrﬁl@%ﬂq Bgtaéf'HHh‘éVaI“de g ’é‘Uff’Yﬁﬁ' e.gqthe like, in an

et hanesul f oniccgatt dphZnhydeioay DB BsAR, fIHF caralthe, likBptoWisldaae d,
fumaric id, qaal ric acid tisic gl ucoheptoni ¢ aci d,

D-gl uconlql é’o essééﬁapﬁg&%qﬂnggcggewulﬁ (g{]mjam c acid, a-oxo-glutaric
acid, glycol. | c acTlk chnrpuund of &ﬁmdxla Wﬂll)@brr@meeda@md)rd:hgdds unhdvnrrmethods,

Seh o, L) AR Rt bR B BRI Y B e B
nmet hanesul f orand tbemﬂe wapbidibé engepoudii@oompaund of fraphtd &@ne- 1, 5-

di sul fonic acid, 1-hydroxy-2-naphthoic acid, nicotinc acid, nitric
acid, oleic acid, 20orotic acid, oxalic acid, palmtric acid, parnoic

acid, phosphoric acid, L- pyroglutamc aci dyI ic acid,

4-am no-salicylic acid, sebai c acid, st eari succinic aci d

sul furic §C| d, tara-%nq g}mh a g7 hé leggw Cfr
?en C aC| g

p- toluenesulfonlc ac1 d and bases |nclu
amoni a, L-arginin mﬁ'ne benzat hi ne cal ci um 25hydr OXI de,
chol i ne, deagﬁ‘k li et hdnol a di et hyl am ne, 2-(diethylam no)-

et hanol, eth TG ne,. et hyllenedi anmi ne, N-net hyl - gl ucami ne,
hydrabam ne, 1Him

zol L- 1 ysingavhdragness 1y Be présieed accordmg to the
4- (2- hydroxyet h rmrﬁ)h%o} %5%90 5 razine, potassium hydroxid
1- (2- hydr oxy@crﬂé%s et | condary anine, sodium hydr OXI de,

tri et hanol am ne, d zi nc hydroxide ounds
of formula (I ) rra be repa ed aéli‘brdlngto g1e proc Ss o I|n
Schene 1. 75698PCJ/ US20061 028251 ¢

O
(XVII) : (XIX)
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R4 (OH2)5-441-{ R40 I1IH H2ZN-S-N H2l 11(01-12)a---N-S-NH2 IIll O
(I a (XYR4 0 RLIII/ 01-S-NII\ 20 A (XI) Schene 1

Accor di ngl Y¥wo oS5askabl y substituted conpound of fornulapéﬁ%sm]/&ﬁgﬂn
conmpound or conpound prepared by known nethods, is reacted wt )
sul fam de, a known conpound, preferably wherein the sulfamde is
present in an anmount in the range of about2 to about 5 equivalents,
in an organi c sol vent such as THF, dioxane, and the |ike, preferably
at an elevated tenperature in the range -of about 50C to about 100C,
nore preferably at about ref henperature, to yield the
correspondi ng conpound of fo (1a). 10Alternatively, a suitably
substituted conpound of for , a known ‘conpound or conpound
prepared by known nethods, cted with a suitably substituted
compound of formula (XI), cEFRowarsgypound or conpound prepared by
known met hods,, in the presencg of a base such as TEA, Dl PEA,
pyridine, and the like, in an dqrganic solvent such as .DMF, DMSO, and

the like, 15 to vyi spondi ng comnpound of O NH
Conpounds r--(RS);;—'—F—'»---’-- - —of formula (RS, einfs Of----""72
Z o N0

PO . . {Xd)
’ Scheme 5

Accordingly, a suitably substituted compound of formula (XVIl), a known
compound or compound prepared by known methods is activated, according to
. 5 known method, to yield the corresponding éompound of formula {XIX), wherein
J2is a suitable leaving group, such tosylate, Cl, Br, I, 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
10 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).
The compound of formula (XX) is reacted with NxHa, a known
15 compound, in an organic solvent such as'ethanol, methanol, and the like,
preferably, at an elevated temperature in the range of from about 50°C to about
100°C, more preferably, at about reflux temperature, and the like, to'yield the
corresponding compound of formula (Xd).

20 One skilled in the art will recognize that compounds of formula (X)

(R).
. T \/ G
| ™ [+
" wherein is selected from R N O
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-0>may be prepared according to the process outlined (R)b : Crr
inhSchene 2. WD 2007/ 075698PCT/ US2006/ 048451 (1 R51 bO\ - - NH2 ( Xa)
Scheme 2 wownoAegsy dingly, a suitably substituted co ,
formul a (XII),Ogﬁﬁﬁgﬁm conmpound or conpound prepared bgpgﬁggﬁﬁﬁ%?ﬁ%d
(for exanple as described 5 in Schene 3 above) is reacted with NHAOH,
a known conpound, optionally in an organic solvent such as
acetonitrile, and the like, to yield the correspondi ng conpound of
formula (XI11). The conpound of fornmula (XI11) is reacted with
a suitably selected regisgi ng agent, such as LAHRHBnd the |ike, and
the like, in an organi 0l vent 10 such as THE,._ diethyl efher, and
the like, to yieldfie~cp¥ Wi

| €EDgsatrom|0 ttnf (R3) b may be

(R), (R%)e
D~ ° AN
(H5)b(_m (Rs)b I g_
= O : NN O r
R
O
N
XL
.0 " may be simitarly prepared according to

known methods or for example, according to the processes cutlined in
5 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 fu:‘t_her recognize that wherein a single
enantiomer {or a mixture of enantiomers wherein on'e enantiomer is enriched)
10  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 ?f enantiomers wherein one enantiomer is enriched) for

the appropriate starting material.

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

20 Where the processes for the preparation of the compou nds according to
the invention give rise to mixture of sterecisomers, these isomers may be
separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individuai enantiomers

may be prepared either by enantiospecific synthesis or by resolution. The
23



WD 2007/ 075698PCT/ US2006/ 048451 NH2 (Xb) Schene 3 Accordingly, a
suitably substituted conpound of formula (XIV), a known 5 conpound or

conmpound preRFearsRdk known nethods, is reacted with NH4
presence of a coupling agent such as DCC, and the Ilike, %jplb%g(g%ﬁ?]i n

an organi ¢ sol vent such as acetonitrile, and the like, to yield the
correspondi ng conpound of fornula (XV). The conpound of formula (XV)
Is reacted with a suitably selected 10 reduci ng agent, such as LAH,

the 11 ke, ¢ 0ogTErHNERE Gor peopEHaPGS SIBTHENS e ARRaneT RBghticers

Compounds  of pi;@idRdard (Sehmfess isuch s Thd G rmalith of diastereomeric pairs by salt

20071 075698Pfor{11%%%?10v91/ﬂ93n opjﬁcgl?y éc%v)ebacgg,(\gu)ch ag%’))-gl-pq\clﬂég%!dgartaﬂc acid
and/or (+)-di-p-toluoyl-L~tartaric acid followed by fractional crystallization and

5 regeneration of the free base. The compounds may also be resolved by

formation of diastereomeric esters or amides, followed by chromatographic
separation and removal of the chiral auxiliary, Alternatively, the compounds
may be resolved using a chiral HPLC column.

10 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
15 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
20 containing one or more compounds of formula (l) with a pharmaceutically
- acceptable carrier. Pharmaceutical compositions containing one or more of the
compounds of the invention described herein as the active ingredient can be
prepared by intimately mixing the compound or-compounds with a
pharmaceutical carrier according to conventional pharmaceutical compounding
25 technigues. The cartier may take a wide variety of forms depending upon the
desired route of administration (e.g., oral, parenteral). Thus for liquid oral
preparations such as suspensions, elixirs and solutions, suitable carriers and
additives include water, glycols, oils, alcohols, flavorlng agents preservatives,
stabilizers, coloring agents and the like; for solid oral preparatlons, such as
30 powders, capsules and tablets, suitable carriers and additives include starches,
sugars, diluents, granulating agents, lubricants, 'binde_*rs, disintegrating agents’
and the like. Solid oral preparations may also be coated with substances such
as sugars or be enteric-coated so as to modulate major site of absorption. For
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(R5)b I O (Xc) Scheme 5 Accordingly, a suitably substituted conpound
of formula (XVlI) wherein J1 5is a suitable |eaving group such as Br,

A, |, toskWedmeakkes triflyl, and the like, a known conp
conmpound prepar ed By known net hods (for exanple, by actigg/pigzr?g&/?“ﬁ?

correspondi ng conpound wherein J1 is OH), is reacted with a cyanide
such as potassi um cyani de, sodi umcyanide, and the like, in an
organi ¢ sol vent such-as DMSO, DMF, THF, and the like, to yield the 10

O 1) 1 oSBTy BN B et HY A UaRE T ey g
Wi th a suit ahliger pELlieRsa88N be Sdeladas iloihsdosslabitty andetdwealivke, to
yield the correspondi ng conpound qf .fornul a c). 15 ounds of
formula (X) WRIECEN SUSRENRLROY ?@m‘mam&%#%%% GB%‘S'IQ pauecus .
pr epar ed ‘accas@ieng diong Mthpipeestatouidditives, i n Schene 5. (R5)b CH (R
)b 0 (XVI I5I ) (XIX) WD 2007/ 075698PCT/ US2006/ 048451 (R5)b 00 ( XX) ( Xd)

. To prepare the phamacsutical compositions of this invention, one or
more compounds of the present invention as the active ingredient is intimately
admixed with a pharmaceutical cairier according to conventional
pharmaceutical compounding techniques, which carrier may take a wide .

10 variety of forms depending of the form of preparation desired for administration,
e.Q., oral or parenteral such as.intramuscular. In preparing the compositions in
oral dosage form, any of the usual pharmaceutical media may be employed.
Thus, for liquid oral preparations, such as for example, suspensions, elixirs and
solutions, suitable carriers and additives include water, glycols, oils, alcohols, '

15 . 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, lubricanis, lpinders, disintegrating agents and the like.
Because of their ease in administration, tablets and capsu!es represent the

20 most advantageous oral dosage unit form, in which case solid pharmaceutical.
carriers are obviously employed. If desired, tablets may be sugar coated or
enteric coated by standard techniques. For parenterals, the carrier will usually
comprise sterile water, through other ingredients, for example, for purposes
such as aiding solubility or for preservation, may be included. Injectable

25 suspensions may also be prepared,in which case appropriate liguid carriers,
suspending agents and the like may be employed. The pharmaceutical
compositions herein will contain, per dosage unit, e.g., tablet, capsule, powder,
injection, teaspoonful and the like, an amount of the active ingredient
necessary to deliver an effective dose as descllibed above. The

30 pharmaceutical compositions herein will contain, per unit dosage unit, e.g.,
tablet, capsule, powder, injection, suppository, teaspoonful and the like, of.from
about 0.1-1000 mg and may be given at a dosage of from about 0.01-200.0
mg/kg/day, preferably from about 0.1 to 100 mg/kg/day, more preferably from
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Schene 5 Accordingly, a suitably substituted conmpound of
formula (XVI11), a known conmpound or conpound prepared by known

met hods i s wagbdoyaisgeh according to S known nethod, to Yyiehfisldi€oasis
correspondi ng com;ound of formula (XIX), wherein J2 is aesﬁ]istngﬁwesm

| eavi ng group, such tosylate, d, Br, |, nmesylate, triflate, and the

i ke. The conpound of fornmula (XIX) is reacted with a

pht hal i m de salt such as potassi um phthlim de, sodi um phthal i m de,

and the like, in an_ organic 10 solvent such as DWF, DMSO

acet oni tri | e, 2R G:5rEO MEkg/dave maramrgferahly famealeauttic@-26hreyiad/daeor any

h f i o : \
the range of fGrEERGEIN.OTADALagOD hoviBves rna,gtd%gagga fdgghﬂﬁggw%gﬁg

tenperature, to yield the correSponding co

conpound of TEAKIPESKERT Werratient e sAVARHe! the sarsliferiBeioaisateriand the
an organic S%&ﬁﬁ@urﬁ’ﬁ@ingd%n?pgb?é@ Thg%_ﬁ%‘?%ﬁhela@&![ taﬂﬁnﬂn@ﬁ%ﬁon Or Post: |

preferably, at an_el evate nperature in the range of from about
to about %OOCEerlﬁﬂ’%d‘a‘f'Bﬂé?%ﬁ’??”m'O%ut refl ux tenperature, and the
like, to.yield the correspondi ng conpound of formula (Xd). 200ne
skilled in the art_wil | reEogni ze that conmpounds of forrmula (X) (R3)c
(1:15)b i s sel ect SUefPgRlY these gppesiions 5o EpeT desauedonms fpm suchay

be simlarly tabriparnsme, aapogs NsoviderkNgMmulER! BRik Qéreh%ra?ﬁ&ﬂ% or

according to the Er_ocesses outlined In 5 Schemes 2 through 5 above,

by sel ecting HHCBEBEEi TEISTRY SRS OF a4 SREMISy drRsh AARCMeR egtoinjector

conpounds of orddvitesh@rsiippodietbs §&f drahgarBatéihl, Mifanasal, subeyuidf b k&dall n

the art will further recogni Zﬁ t. hat e{)el n Si n‘gl,e enanti oner gqr a

m xture of e P@ﬁ%\l@ nREeE RRMUHER Y BWjatio's‘ APSEHRIAN. 1‘6"%’\"_ fvely,

corrpoEnd of ftbﬁmmh&)r?(s)()ori mag &8 prreléenttdahgw abergg sQﬁQﬂQwe@P]@wdﬁﬁw 'or Bade-

in Schenes 1 thr 5. e._applied by su Ltuti e .

cor r espondi ngmg?ﬁ}? %d'@f{ﬁn%ﬁt'@ﬁef&(ed‘ra"?ﬁ'%ﬁn @SB#JLLen%ﬁ'I{]‘%&h@rasc“Mﬁ&P@pﬁ“”d’

one enant i onmsuchsaseinei ddvadpatecsal, iveaalpp ndgpicdtte psdwidé ardppobespaadtion for

150ne skigzlkl ed, i he art.will recognize that, wherei.n a reaction st

of the pr@sertt nbevREliskiigy ¥ FPPpdind i RSP Giforth oo BBk Be

or solvent sysireimm! astivelingeedieniois rsikep withya phasondueutesirdeedeetg.i N a

m xture of t I.5: . t ol vent t 20Mher e t he.

processes foﬁrﬁgh{]p@%e)%g?@g #'ﬁn‘é’? e‘%gt%céour?%o%tfn%%ﬁégg%g?’d?ﬁté’sfeoslﬁ{gse’ '

I nVention gi eerpitdetale stéatioacid ohaghesien Seamias diddicam piimphate oaguros,

separated by é}@éﬁﬁgp Eﬂ&ﬁﬁa&eﬁﬁ’igm t%!%?\tss %L v@&tgprtg ?mgls%ﬁd reformglation

chr omat ogr aphy. e conpounds nay be prépared’in racemc form or :

i ndi vi dudP emmmpeaiigscontaining a homogeneous mixture of a compound of the present
invention, or a pharmaceutically acceptable salt thereof. When referring to
these preformulation compositions as homogeneous, it is meant that the active
ingredient is dispersed evenly throughout the composition so that the
composition may be readily subdivided into equally effective dosage forms

25 such as tablets, pills and capsules. This solid preformulations composition is
then subdivided into unit dosage forms of the type described above containing
from 0.1 to about 1000 mg of the active ingredient of the present invention.
The tablets or pills of the novel composition can be coated or otherwise
compounded to provide a dosage form afiording the advaniage of prolonged

30 action. For example, the tablet or pill can comprise an inner dosage and an
outer dosage component, the latter being in the form of an envelope over the
former. The two components can be separaied by an enteric layer which

serves 1o resist disintegration in the stomach and permits the inner component

26



may be prepared either by enantiospecific synthesis or by resol ution.
The 23 WD 2007/ 075698PCT/ US2006/ 048451 conpounds may, for exanpl e,
be resol vedyh Bigdnih®l r conponent enantioners by standar detRehnlANRs.
such as the formation of diastereoneric pairs by salt formation wth
an optically active acid, such as (-)-di-p-toluoyl-D-tartaric acid
and/or ()-di-p-toluoyl-L-tartaric acid followed by fractional
crystallization and 5 regeneration of the free base. The conpounds
may al so be resql ved by .forpmation of diastereonmeric esters or am des,
fol | oned by cﬁor Bt W@?‘ééﬂf’éﬁgéﬁa RYrgOr ip deceiaypsl ingeleare. Anvarigty of
auxiliary. A teteddlicaslbe usdefor @Dl eRttiicTBYer8®rcdafhyS Lubh imdefals
chiral HPLC col 1. 10Dur.i ng .any of the processes for preparation o
t he conpounds'ngruw%a&u&%‘?{g’fiWé’h‘frf%?E'd$W'tﬁa§9‘°Bé'”W@é‘€ sy ghellaa/ eatyl
desirabl e to plohecdndenliilbdevacaritel eacti ve groups on any of the

nol ecul es goncer ned. This may be achi eved by neans of conventional
protecting groups, such-as those described in Protective Goups in

Organi c Cheni stry, Ted liqlidfolivis M&hich, th€netendrhgssitonsod3he %‘i’é’se}# inveWfion
G eene & P. GM g;%t% lErotte(@tl ve GOL{E% in ani ¢ Synt hesi s, ol!m '
Wley & Sons, TYST MREIPEALRLFHY! 08 %O@A?B%W o9 inglude, aqueous
conveni ent  subetipEnsuitablydlaveietgsymeps) camielns wh ofl aEpé Mo, tand TR ored

present inveniiOn; r ' harmaceuti cal conpositions 20
cont ai ni ng onéeﬂng!gigr’rﬁ‘&n@gr?%g%ﬁ@gsé@& $%P%‘?rbﬁe(ep)°'cf???'gg oll, coconut oil or
phar maceutd capéanudcdeps alslliascalixirs and shhiampteanidceaticdl v8pRE, | DfiiGble

containing o . CO f the invention,described .
herein as t hg‘ﬁ g;g%rls\@ ?%%ésgﬁgmﬁ ﬁe%?%%%gﬁgsgpgauWQ%?qwiq% ey
t he conpound & nalbadamas suth bs fragheantacacrdia alginate, idextran,aicilirig t o
conventi onal \ i echni gues.. The carrier
may take a w%ﬁgaég@fgﬁyco%? Lll‘ogghn@ggﬁ%eeﬂglloég é%‘%'"ifﬂ%m%'é’er‘?é’a 9P of
administration (e.g., oral, parenteral). Thus for 1iquid oral '
prepar at i{gNs, SUCh Afe FeHRRNSH : b i i |
carriers and additives incl u_c}%?a\i}\l/g SFP?QQSF%E%FE%#@,tﬂgig%%g’? @,egm?o" may
flavoring ageHE@be gruiasQutsingss Pammsiceliical compobition kgmagentsingrad thene
l'i ke; for soldddnstitdsi<CRanali S l&g;gm a
tabl ets, sui ﬁ%l?carsri ers g?l%@%éﬁ?%&es i %g?u e g?g?ecﬂi%@?%éﬁ%&r gfj'e
diluents, gr NRELRCR) eprRosilignMay sentain beiwasarabout sl myegdatiofgng,
agents' and tpveferatig abSal 501tc™56H mBl SRAE 3bh i ga,%cﬁﬂn%? bQ%ogngfﬁhfe% M dhy
ul ate

subst anc SL%Ch as. SL| rs,or be enteric-coated so as to no

maj or  Si ?@ of °'§‘6§UF?J?igg?ﬂh%mod%aﬂ@mﬁmwwswuwamm necessary
parent eral admidinstt phhiraficedtibel @@igidras, iMtiLing SH@!HoY 5988 kS birfers,
sterile vat er, . n% fgit her |%gl"ﬁ%d| ents ma¥ be ‘added to increase .

sol ubility or %F APY 26PBY UPHPEE lveraliy suReiifts qresyvaivesndyasagnd
aljz 0 be prepaoatings.i Cpmmgitiaqsleui?]aale:ﬁfrbiﬁhﬁnﬂhi@ﬁiﬂtidﬂ mblua@@bmpfdn@:]fs,esuch
additives. 5 . Jo. prepare the armaceutical conpositions, o

this inventiéh ,pi%snéa%gtsh%?@gtéoﬁ%h'}?%s(eﬁ? t"ﬁ’ﬁ" InuRedipiaselpeseimed  he
active i Bgr edelense ppdisusiainedoleleaad idmedatitnts)), amias, EeEsBwdRs, /1 lIfuR!

according to i ' tigal canpoundi ng, t echni gques

whi ch car der f&n‘gﬁﬁ’% gkgg‘g@vﬁ@ga&%ﬁ; ar Fg)?eﬁ's’o‘?nqﬁlgﬂpﬁ%’ %WHS'%H?' fRens
form of prepassatul o presitesd atiovinisidationiistiude sterile solgtionspemblsions and
parenteral sugh,@ssibsy. ramuscular. In preparing the conpositions in

oral dosage form any of the usual pharmaceutical nedia nay be

enpl oyed. Thus, for liquid oral preparations, such as for exanple,
suspensi gps, el i XigfRapesQbiytd [ i .2 Lk

i ncl ude water, gl ycoﬁsf&égi I s? % co ua% g ,Otf?g_ ﬁeg\%ﬁotphﬁ%rﬁgggﬁ?}gggaMnYrﬁgtered
preservati ved] 28619 ARl depenpstheriatal Haili doesigofroay bekdinstated in divided
prepar at i ons dge4&d offivo, fﬂ%e@ﬁ?&]}'tﬁqes%ﬁ? 'ifﬁrthgﬁﬁ’&‘él, gahptrg]@rﬁ:‘us?é?the present

gel caps and tablets, suitable carriers”and additives
invention can be administered in intranasal form via topical use of suitable
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granul ati ng agents, lubricants, binders, disintegrating agents and
the |ike. Because of their ease in admnistration, tablets and

capsul es r qph eReHsedghe 20 npst advant ageous oral dosage HP/’U#%B(% syl N
whi ch case solid pharmaceutical. carriers are obviously € yed‘. Tf
desired, tablets may be sugar coated or enteric coated by standard
techni ques. For parenterals, the carrier will usually conprise
sterile water, through other ingredients, for exanple, for purposes
such as ai di n sol ubi | | tésor for preservation, may be included.

I nj ectabl e 25" gﬁ%i‘%’r‘@?'ﬂ'ﬁ n@lviatrepserms sliamatshos wall lntewrptodhose of

appropri ate | oidiHzely sian il ®abartS ToMREHARIsRISA St nh B?altféﬁgdéﬁ'yai lE!Sh\.rery
enpl oyed. The har ceutical . conpositions herein wll contaln,

dot age unit, gicepge @QB’%’PJ?@“Wf COPFﬁeeé’?lcéﬁt'm!%sfﬂtB@nfhﬂn

and the |i ke,mﬁgamamwﬂ{mg@hcm%@ggga@,b gﬁé}ﬂl ent necessary to deliver
an effective dose as described above. The 30pharnaceuti cal

conposi ti &ns herein will contai n, per unit dosage unit, e.g., tablet,
capsul e, powder, iFjra6stanbs, fﬁmﬁpédm@ﬁé{ratlbﬁﬁrﬁ%%ﬁ#bf arﬂgoféman?g@e the

of . from about Gg 811000 and may ven at a dosage of
0.01-200. 0 ngfRYPGH 'é?“aitﬂay '?%‘&%%B%Wfb ap qrgl, memwgsv @Qamaseutlcally
nmore prefer abehgcebrabm m‘é@o&@t@ﬂs@%ﬁ@%@ﬁ@ﬁdﬂ%@éi%ﬁ@ hnaelfikd)- Morfver,

ng/ kg/ day, m)re r.ef.er from abqu ny/ kg/ day or any range
therein. The He¥LgRIred); vfé?@?sa%?‘ énj)aw%’a 'HBB%?‘H? rfﬁs’ﬁﬁﬁ’éfﬁ“!‘ﬁélgems and
requir Smmd ofholdnmg Finite oS alsbe lﬁieMﬁbta&edTﬁfo ﬁié&n&?ﬂdl Isﬁqablg%rrlmrs -
treated and t u oye e use of either daily

admi ni strati dh® 8$ g@& uq@”‘ﬁ@ﬁ‘%b&%"'d@ﬁ?%@ RBYTE SUGRTS BipBFs glucose or beta-
Pref erabl y tHestese amposivbbtzngrsnatdral and éyndﬁﬁnagthm ScH d0ae M rag8canth

tabl ets ills, er ranul es ar.ent er al

sol ut i onspor %&8%@%@?‘8%? 588% 8%’”"5%%0@6*?”%%’“% g%ﬁrat E‘P%{%‘ besizapte:

anpoul es, autssdiine atetatd Godivine eklotde auqbpmlii@or[blemegr@tbrﬂ‘habde w1thout
arenter i S S or rectal. admnistration

par ent o a |05 BLeor WA o X oGS RhHE BT ke ihe L

conposition may be presented in a formsuitable for. once-weekly or.

once-nont hl y admi t | t he
acti ve compound. . Qpioed e 2 SRR Brodlda Yy RS iting 5obnE such
provi de a de;ﬁﬁthpﬁﬁwem aod neturaligims; femascniertragsicenth, acacidganethyl-
preparing soldgf,6e5RAG hd ARS 6‘#‘?}% ePe@QIﬂﬁﬁrﬁst détn)% Q{e'n[ecéL%ﬁengtﬁné Xﬁ
ingredient is mxed wth a ceutical car venti ona

t abl et i ng0i ngokiicenete desire slse?enw Ryeparations wbtcbwnesajlmcgsta,m suitable
sorbitol, 1alfesdiffesGrdehthloyBRONAS Mﬂ‘a%r’?&fsaacﬁmn%'tr‘aﬂer‘?ls% Pgsphat €
or gum s, and other pharnacedtical diluents, e.g ter,

solid pref ormul ati on. 20 conposition containing a hom)geneous m xture

of a conpound of tdWnEE@RRNT thil WRENHON maY befadiRMiSIBEa U, hﬁ?b}ﬂ‘leforegomg
acceptabl e salt thﬁ‘Beof VWen referring to these Pref ornul at1 on

conposi ti ons B4H g8 RBgascording 1© drsaRe rediment weiaklisherkinithg pEgvhemever

is dlSpegsedtﬁ%ﬂﬁéMﬂﬁhﬁ@Mﬁﬁﬂ“ﬁs&b ieRrposi tion so that the
conposition nmay be readily subd|V|ded into equally effective dosage
forms 25 such as tablets, pills and capsules. This solid

pref ornul ati on conmea:iaaiymShge bhgle ottty g thd VHRdWVieh a4@88 8shdeGrdiR

of the type ed ab i, ni n fro 0 ;about. 1000 of
the active i g)g%c{?z ﬁdté'g ﬁ?ﬁ'oﬁ%’r?ﬁea‘gm@@'o&t ills
of the novel ooammembhsere paane:bbingamadd B thetitrer of BBIctoaRaEntRs oo, 0.05,

For " exansPe. O 4okl ouf i PP 180 25HOM 2T 1efr 80 28500 i fE
out er dosage Huilligponeat thetaetive atgr@uiaezhte‘ontgaelsyn’tdmmm adjostnaant efithel clmege
over the forgeg, eﬂélfen’i Y?Pbé: Sef?&ﬂ Sm%ER??ﬁthS ﬁ’%&ﬁ{d’gﬁ dl?/ LBplied

| ayer which serv 0 reS| egra fonrn
at a dosage level of from about 0.01 mg/kg to about 200 mgfkg of body weight
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WO 2007/ 075698PCT/ US2006/ 048451 to pass intact into the duodenum or
to be delayed in release. A variety of material can be used for such
enteric | ayghs9hrsgaati ngs, such materials including a PH?R@%m8&44ﬂ
polynmeric acids wth such materials as shellac, cetyl alcoho ang‘
cel lul ose acetate. 5 The liquid fornms in which the novel
conpositions of the present invention nmay be incorporated for

adm nistration orally or by injection include, aqueous sol utions,
suitably flavored syrups, aqueous or oil suspensions, and flavored
emul si ons. \lNI wrddy.bPeefeidbg/l,ﬁwfar@e ilsfrblmaitﬁme_l _ Q.,mblabdcmesaalﬁ kg of body
coconut oil or .1Qpeanut Ol a as I X s _and.sim

phar maceut i e daHELREY, Peir ATy €38 Bektb 5imERS 52 AiPHES et more

aqueous suspensfieatdy, fiont hbolg s§ ihd hledut@5thohgriat afrtaldygueightreslags The

ety ol 1 ur GoBPRErE U fyrPiitbiedhe SPUHPLER O R M o ™

treating Hepressi on described in the present invention nmay al so be

i ed . " i cal A e - of .
conpounds. as. def | ST AERAod 167 afARRSIeH AL EP JPLlY hfbrfiedy bis
carrier. The sgiiad mbewn, ead vl mposiith the peeticLiameoapolngt usedntheboode Of 1

nmg and 1000 Nols a t 20, efcagm :
may be conSt g?jm'@aﬁ%tﬁ{nomaél@t%%a?%e u??%%f'geﬁftg(rghi% Frode ﬁ#&ﬂgﬂorﬁ%ﬂd
adni ni strat i éime advawestent Ghihel dissasemsindidionn dt edditior, fasldrs associated with the
phar maceygi c el ol LN as] 0Pl ,
suspendi #& ﬁé‘ﬁﬁ”@@ﬂ%@”ﬁ?@%%@@? Iéﬁt ,%t%%ﬁ?ﬁtbgggéwgﬁ?v%s,
dyes, and coadmigistraisnpilbiasitirstheuiassipadiust desagesadni ni strati on
i nclude solid fornms, such as pills, tablets, caplets, capsules (each
i ncludi ng i medi ate rel ease, tinmed 25rel ease and sustained rel ease -
fornul ati ons), gr&Ma gdllediindhgsubieiisecagnrize thaii brthdp vévo angtin igo trials
sol utions, syjsiRPsuiiblel®hewnSiRd §bdially a8¢hpit$ BENEhANSr ahRAMEMOEAS dle
for parenteral adm nistration include steri|le solutions, emulsiqgns
and Suspdhsi GHEICBEARUEBRERIDE 06 oS OMRAINGLOAEA R PETNESS AT RRBTISH
may be adm nistered in a single daily dose, or the total daily dosage
may be adm nistered in divided . dgses of two, three or fouyr tines’
dail'y. Further nor &nesiifiRdioberast wiliurherwecnenizg g hypan glinigyl tralls
20071 075698PT | LEo00 OAe | 1 el ol oL o v 1 Aneder
nt ranasal . vehicl es,, or via transder
Skin pat ches A0SV OFERGRRSHTPTINEEEMA SBPRITRISes R bF forRied Arcoditla
adm ni st gped rhéthble Wellrkiio@in i the ansidey drhinedizlal ¥asy system the _
dosage adm nistration will, of course, be continuous rather than
intermttent throughout the dosage reginen. 6 For instance,
for oral adm ni st rid fetlowimgt Brearhplesané set fosthltetaidin hepsuleestandieg of the

active drug conponent can_ he, conbjned ‘W I N bCir

phar maceut i caf'f ?'5’5'6 §B§ 8E7 89 Wg%deggaﬂ}c}'\%ﬁomg%g RP%% 08?%3% ch R)Xlgﬁ'§/ L ey
wat er and t hehé iickentiyb isebfceth, inthe cladmsiwhich tllowdbersdtey, suitabl e

bi nders; 2E.)ubri cants, disintegrating agents and 10 col ori ng agents can

al so be incorporated into the m xture. Suitable binders include,
without [inmitation, starch, gelatin, rExample kugars such as gl ucose

or beta-|actose, . RT RGNk | ShifSede as
acaci a, tragacant Eﬁ%‘%m@ BenQ, E%Jl;']um staegf%?gﬁiéﬂggnes am

stearate, sodium benzoate, sodium ad&cmpourd#Bhm chloride and the
| i ke. Disintegrators include, wthqut 15limtation, starch, nethyl
cellul ose, agar, bentonite, xant and, the i kéa.
Il
o HN——-%—-NHz
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The liquid fornms in suitably flavored suspendi ng or dispersing agents
such as the synthetic and natural guns; for exanple, tragacanth,

acaci a, nmetinybaee@tsssd ose and the |like. For parenteral adpipkibhbfki9n,
steril e suspensions and 20sol utions are desired. |sotonic

preparations which generally contain suitable preservatives are

enpl oyed when intravenous adm nistration is desired.

Conmpounds of this invention nmay be adm nistered in any of the

f oregoi ng conpositjons and according to dosage regi nens established
in the art wheneve at?ShP'r@é?%rﬁs-aﬁnmébra@dsi@méiwnrmﬂuqnad.were comblisd

07010 200 @Eéfgg‘glfggﬁﬁﬁ?@ﬁﬁﬁiﬁf'%ﬁ& SRk, 2 PR AP arhioan,
| |

the conposit BB 4P Mgl wes addet! andiibe feacticofwasibbratriied at

cont ai ni ng, Gefldx &t 0HkK 0. 3 0) 0
50.0, 100 15§1q 490 e T e oo eppiBd 101 8om e Boralticdand fhotea.

i ngredi enP f or'a HEals Was sivaperatedinnd throresicile waediidedyétht watehend -
patient to bextmetiedith Abtefifausd (482 - LiSnQk dinari Ly
suppl i ed at a do th ATl (4 boe @6’7831”%?&‘%"'}%%3%‘6‘8% Vsl
ng/ kg of bodwﬁéﬁgﬁ@ SrET Y ASEH sPomMAlgGehe 48 %6ethybethenin hexane)

Preferably, tiededsgaeitsidricosuah BH-pb ; dy.
wei ght per day, nore Errgferabl ﬁrgm agoﬁ%ﬂgﬂgh%g%ﬁ?%gg%gﬁﬁé%%% di.

ng/ kg, nore prefeMdBIESY 1632oddit)1. 0 t o about 25.0 ng/ kg of body

i ght day. T D 1 ni st d [ f 1
(o 4 11 M2 por day T SR SO Rt 80 B3 ¥ B c 2 (v,

5 s, it e i
str eP\gt h of the %%@gér]%ﬂ %&?’@%&%ﬁo&éﬁd}ﬁmﬁ%ﬂ(ﬂﬁ MdR, THind B enl) was
advancenent eflded@t8PSedde reaniilirt was sthirad A€ BTt fop B hodiRst ARFn AR FRRIAIES
with the 10p HCUl-ar i i n eated, including patient age,
wei ght, di et ?éa%‘éc#is?rés ﬁ?ﬁ%%ﬁ%?fﬂggt it'IS'ﬁ,"eﬁP‘F‘-‘r“ W@%EP?*% OtTREWR BRI Nig!.
adj ust dtagdbe reneticykwvas edoied to hieorartempistdtureefing atdsoud @ddiuPHydirdide

i di i | i .t abl e, \nd |1
hocepted cel 1ot 1008 mas acdech S Ah G T NS axiErRD il ol esinierp x
of a test coiP@umd. tkha ewnbined qrganiesblutiogiviandriisevstagSO,. The sofi@n
skill ed | n Uagstohodhtbect U BELob RERUNES R NUTEN CL L CH) ol okl

including first-in-human, dose rangin

heal t hy pat i BftRangidn dichioremetmneitd wield g3 Hrdinydrogd i-erndbBYN deiox K-
be conplzy ed3anasiemine 20 gglbhgggx}{\_el | known in the clinical and
T ]

medi cal arts. he toll ow ng anpl es are set forth to aid in
t he under st andi ngM&¥ (E$ig 1advevi-brr) and are not intended and shoul d .

e e o S HE b DAL U Ao Y 8 55 ot 3 o,
((3, 4- Di hydr@:a3Hpheay @H)| 8164dd) xRN Ry, YRtV §4kf 308 30 (m, 1H).
((3,4-Dihydro-2H-benzo[b][1 ,4]dioxepin-3-ylymethylyamine (2.90-g, 16.2 |
25  mmol) and sulfamide (3.11 g, 32.4 mmol) were combined in dry dioxane (60 ml)
- and heated to reflux overnight. Chloroform was added and the precipitate was
removed by filtration. The filtrate was concenirated under vacuum and putified
by.chroma'tography (2% to 8% acetone in dichloromethans) to yield the fitle
compound as an off-white solid.

30 258.8 (M+H+)

TH NMR (300 MHz, DMSO), §: 6.92 (m, 4H), 6,71 (Eroad, 1H), 6.59
(broad, 2H), 4.18 (m, 2H), 4.04 {m, 2H), 3.00 (m, 2H), 2.39 (m, 1H).
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(Conpound 13) OV Il HNSSNH2 0 WO

20071075698PCT/ US2006/ 048451 Cat echol (5.09 g, 46.2 mmol) and
pot assi um aph knaiggner e conbined in acetonitrile and heaigdrh&o4s451
reflux for one hour. 2-Chloronethyl-3-chloro-1- propene (5.78 g,
46.2 mmol ) was added and the reaction was continued at ref lux for 24
hours. The solution was cooled to roomtenperature and filtered. 5
The filtrate was evaporated and the residue was diluted with water
and extracted with diethyl ether (3 x). The conbi ned organic sol ution
was dried over Mg804 and concentrated. Chromatography (2% ethyl ether
in hexane) vyielded 3- nethylene 3, 4- di hgga benzo[ b] [ 1, 4] di oxepi ne
gs g Szl (():nl ezs h? 3 ; I 4fdi methvl\@sgjﬁ‘amlde (Comgourzd #1)
3- Met hyl ene- 3, 4-di hydro 2H benzg [1 @ di oxepi ne (5.00 g, 30.8 mol)
was di ssolved in dry THF (100 ?1.0 Min THF, 10.3 nl)

was added at OC. The reaction f 5 hours:

Am nosul fonic acid (6.97 g, 61. 6~ O edg’ The reacti on was
heated to reflux overnight. 15 The reaction wa #codlidgl to room

t enperature and ag;eous sodi um hydroxide (3.0 100 nm.) was added.
The sol uti%on was eRegernicedSviibydret h§ibenzdipaine2-yinathy@ting J4.4TH&6 mmol)
conbi ned org S

concent rat ed iniereutieS, a7 irith Q4RE SRR 18 05 SR hb 0oy Bilaane
met hanol. in diefHxes v haﬁéﬂ)e rf‘-@cmrewas eeeled tdirbyuirtempieraiorez afid  [sall

, 4] di oxepi n- e ( 1
AR £A8u afrw.awa@mé}sd%d%%égéd ?ﬁ%ﬂglzat VRs 45@'& ft%%
2H), 4.07 (mVagHp, amgl the r@ﬁ&dcbl&dwa@pynflesi ustngiflash &Olﬂln‘IﬂzChrmH@astQ'ﬂWZY(d

J = 4 Hz 10lH)(DMMethBholHl0:1) to yield a w

((3,4-D hydro é benz [%[1 4} di %xe |n-h§? SONd ghens‘lngwazs réaga!stallsze fEan
mrol ) and” sul'P4il geviels t O?E“FZPW[ﬂs)a\%‘FES@ i#bi ned in dry di oxané
(60 m) and heat ednpogy &fl gy sewer ni ght. Chlorof orm was added and the
precipitate was renoved by filtration. The filtrate was concentrated
under vacuum and gleMEned ARlYsisomat ogr aphy (2% to 8% acet one in

di chl or omet hane) tm’léd'@él& the 44956HC@@BONH¢1 as; 3n1§f1f3f white solid.
30258. 88 H NVR (300" MHz, DMSO 5:°6.92 (m.4H),

6.71 (brd& 1H) ’H‘%é’%ﬂoa‘& 442%6’ Hy4.66; b'n?"?{lljs 1365 (m 2H), 3.00
(m 2H), 2.39 (m HHMR MR 469 1888 AT AHH288 /(9484564 RKAPLE (A, 2H),

+ 8,97 (dd, J = 6.9, 11.4 Hz, 1H), 3.20 (m, 1H), 3.10 (m, 1H).

Example 3
20 _ {Benzol1,.3ldioxol-2-yImethyl)sulfamide (Compound #2)

o)
>\ ¢
O  HN— E——-NHQ

Catechol (10.26 g, 93.2 mmol), sodium methoxide (25% by weight in
methanol, 40.3 g, 186 mmol), and methyl dichloroacetate (13.3 g, 93.2 mmol).
were combined in dry methanol (100 mL}. The solution was heated to reflux

25 overnight. The reaction was cooled to room temperature, acidified by addition
of concentrated hydrochloric acid and then reduced in volume under vacuum to
about 50 ml. Water was added and the mixture was extracted with diethyl
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N- (2, 3- Di hydro-benzo( 1, 41di oxi n-2-vl met hyl ) - sul fam de (Conmpound #1) H
0 H2 Racem ¢ 2, 3-di hydro-1, 4- benzdi oxi n-2-yl net hyl am ne (4.4

g, 26 mmol )wabpah7awkésam de (5.1 g, 63 mmol ) were conbi nedcermsdndossasi
di oxane (100 nL) and refluxed for 2 h. The reaction was cooled to
roomtenperature and a small anmount of Solid was filtered and
Accorded. Theiltrate was evaporated in vacuo and the residue was
purified using flash col um chromat ography 10 (DCM Met hanol - 10:1)

Vel the t1 ST EmbthaLis ThagAmEnSs PIaRnG oL Bas ARIBTEMsSSe al
éna| éSl 8 42n@bn5@41tfat§d té4.626wnHolid, &%d chtordatodraph&d (2% iyl in
oun

8;
6.85 (m 4H) ! eg ré%)t(:%elg begﬂoﬁ@;ox@iezé c@ﬁqoxypﬁ acnggge‘((IHl\j/R st%r asgq;)?grless
11.4 Hz, 1H) eil3.20(m 1H), 3.10 (m 1H. Exanple 3
20( Benzoll 31di oxo0l-2-vi net hvl ) sul f am de (Conpound #2)
1-INS-NH 0 MS (€3bedR6i1q Md+16).g, 93.2 mol), sodi um net hoxi de.

(25% by wei.ght in4 D@{I n

di chl or oacet at e (1% &{9\9 @mCiéeSeggg%f@dgrﬂE%% (Fret Hadads @ J
(100 nl). The7sed,BH)ON. 384, hedttr IH). refI ux 25 overm ght. The
reaction was cool to eratu aci dj by, addi
concentrated hydr ﬁﬁeﬁogpgﬁ%@ q CEEH E@&ﬁ@e@e E\"% eﬁﬂg‘QhrﬁjeP 6 mmol)
vacuum t o abeus dftien] amihainéumkyslradike (296 th waterni & mieantbenaughr act ed
with dieghyl acetonitrile to make the mixture homogeneous (~5 mL). The solution was
stirred for two hours at room temperature and then distilled water was added.
Benzo[1,3]dioxole-2-carboxylic acid amide precipitated as a white solid and

was collected by filtration and uséd without further purification.

MS (ESI): 160.00 (M+H™) _ ,

15 TH NMR (300 MHz, DMSO0), 3: 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

20 temperature. The reaction was stirred at room temperature for 24 hours,
Distilled water was added to destroy the excess LAH. Aqueous sodium
hydroxide (3.0 M, 100 mL) was added and the solution was extracted with ethyl
acetate (3 x 100 mL). The combined organic solution was washed with water
and dried over MgS0Q4. The solvent was evaporated to vield C- '

25  benzo[1,3]dioxol-2-yl-methylamine-as a colorless oil. -

MS (ESH: 152.1 (M+H*) .

THNMR (300 MHz, CDCl3), &: 6.87 (m, 4H), 6.09 {t, J=4 Hz, 1H), 3.13
(d, J= 4 Hz, 2H)

C-Benzo[1,3]dioxol-2-yl-methylamine (2.94 g, 19.4 mmol} and sulfamide

30 (3.74 g, 38.9 mmol) were combined in dry dioxane (50 mL) and the solution
was heated to refiux overnight. The reaction was concentrated and the residue
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WO 20071075698PCT/ US2006/ 048451 ether (3 x 100 nmL). The conbi ned
organic solution was dried with My804, concentrated to a brown solid,
and chr onatwgea@phesdes 2% et hyl acetate in hexane) to yi elpdruszonenasss:
benzo[ 1, 3] di oxol e72-carbci xylic acid nmethyl ester as a colorless oil.
5M5 (ESI): 195.10 (M+H). 1H NWR (300 MHz, CDCI3), 8:6.89
(broad 4H), 6.29 (s, 1H), 4.34 (q, J .7 Hz, 2H), 1.33 (t, J=7 Hz,

To benzo[ 1, 3] di oxol e- 2- carboxylic aci d net hyl ester (7 21

H)
g, 40.0 nmmol) was, added a (29%.i n wat e 0
enough 10 ace¥df FPEARigoaP %Q) P%%r? ‘e‘en'dr%ﬂﬂﬂ Lané} WEId‘Fh%We
sol uti on was aimpowi asr wivke baligh s at room t enperature and t hen _

distilled water was_added. Benz?{{j_ 3] di oxol e-2-carboxylic acid am de
precipitated as a W& (ES15 023QU04MHAS col | ect ed by filtration and

used wi t hout furt ( 16 -1-

NVR (300 MHz, hg"' ““ﬁﬁﬁb@i%“%@}ﬁb §%§7 (% ‘%%%2‘%’? 6‘415[#0 ?rﬁg%;lg
(m 2H) 6586 (@madZH)H 8.630(bfsad, 1), 3.64 (d, J= 4 Hz, 2H). :
Benzo[ 1, 3] cl i oxol e-2-carboxylic acid am de (5.44 g, 32.9 nmol) was

di ssolved in tetrahydrofuran (THF, 100 ni). Lithium al um num hydri de
(LAH, 1IMin THE, 39.5 ni, 39 5 mmol ) viesarmaghled s|owly to the solution
at room 20 tenper gl 8., Nl . @ . d. SORSLE re
for 24 hours. Dist
Agueous sodi um hydr oxi de (3 0 I\/l 10(X_Crgr_\)l_p_qaﬂ_mmed and the sol uti-on
was extracted wth ethyl acetate 300 ). The conbined organic
sol ution was washed with water gl |e30ver MySOH4. The sol vent was

evaporated to yield C7 25benzo di oxgl- 2 yH mephyl ani ne-as a
colorless oil. " M (ESI): 152 %M N)~—"" "2y~ \f?lH NM E1 (300 Mz,
CDCl 3), 6:6.87 (m 4H), 6.09 (t, J—4(?—Iz 1H), 3}&|m2d J 4 Hz, 2H)
C Benzo[ﬂo3]cl i oxol-2-yl -nmet hyl am ne (2. 94 g, £9.4 nmol ) and

sul fam de 30 (3. 74&echs! (Ssrn@ImZ/erﬁcﬂ) Qﬂdfbbfa%drMCmenﬂt@NWgK@Qz mol)

m.). and the sol utjon tore over ni t. The reacti on
was concent r at¥&§ Saﬁ'iﬁ*dt Wgﬁwgﬁﬁ U\%"Z@(‘#W $5066% ShBA 5 Was
chr omat ogr aphefied2d me]r@%:ﬁ@rﬂvﬁﬁ enrrad@t ebb@ r&m&t harm)a rbectrﬂrﬂhas tb8led

title conpound as a white so g

TH VR (300" NRFCoRaEIBESigre gn siyie il e areser (1) snciotigactayith oty
5( br oad, 1$H) ,etl4e16(21 Hraegpdr hél-bﬂmbiﬁe@‘br ch%ofhtrH?—r waklwhshed 3)Xibhdd with 10%
0.4"1/4--- Cat echol %r and pofassium
carbonate ( 16’%‘5‘"@5‘”@ ﬁbﬂ‘bzl“? e glg WAt opRe Bﬂﬁf' t(’%’@(? $ vaggated in
(2R) - gl yci (cjiylvatcosyb Fietd G2hife golidowaion Mer ;ymmeadﬂ,enhsgmblmrha chesihicgPaphy
was stirre 24 I 00J e

t enper at ur e ghﬁg&?}ﬁg Ol gﬂ 1-{ V\%&F@é’?@ ﬁﬁaﬁf&’ %%@i@ﬁﬁow -

di et hyl . methanol as a solid.

20 The solid (13.3 g, 68 mmol) was dissolved in pyridirre (85 mL) cooled to
0°C, p-toluenesulfony! chloride (13.0 g, 68 mmol) was added and the reaction
mixture stirred at room temperature for 20h. The reaction was diluted with
diethy! ether (1 L) and 1N HCI (1.2 L). The organic layer was separated and
washed 2 times with 1N HCI (500 mL.), 4 times with water (150 mL}, once with

25  brine, dried (MgS0.) and evaporated in vacuo to yield a white solid which was
purified by flash column chromatography (Hept:EA — 2:1) to yield toluene-4-
sulfonic-acid (25)-2,3- drhydro -benzo[1,4]dioxin-2-ylmethy! ester as a white
solid.

The white solid was combined with potassium phthalimide (14.4 g, 78

30  mmol) in DMF (250 ml) and heated to reflux for 1 h, cooled to room
S 33



15 ether (4 times). The conbined organic solution was washed 3 tines
wi th 10% pot assi um carbonate, once with water, once.wth brine and

evapor at ed womz00a01569st 0 yield a white solid whi ch was PUBLTAUSEhoDNz451
flash col um chronat ography (DCM Methanol - 50:1) to yield

((2S)-2, 3-di hydro-benzo[ 1, 4] clioxin-2-yl1)- nmethanol as a solid.

20. The solid (13.3 g, 68 mml) was dissolved in pyridine (85 nL)
cooled to OC, p-toluenesulfonyl chloride (13.0 g, 68 nmol) was added

dth t Th
Feaction vas wf"?‘“ﬁ‘ﬁ‘”@%m# R, SRRl AtER ] Bl Bt s,
organi c |ayer sQlidanas @’@E’r&ﬁcﬁ"lﬂeﬁbﬁ@m@ wasneashed seveialiGhes &R waltdr, 2%
4t th wa d
evaporat ad I jﬁ‘”ﬁi‘ oeiPaEialel irf i JeldF (28X 08 s, "
flash col um p 'ﬁrﬁrvwﬁbvi)mmdoze-ﬂ)&d@nwamwhm@puwneryoeond

sul fonic &i d (29 TRe %o%ﬁﬂﬁvﬂﬂ@%ﬁ&’%s nﬂ? | dd‘m@tpﬂyg%zérz% 88l

white white solid was co
pht hal i mi de ('5.'45*@%(2 "Maﬁﬁdmatemawwm hL()ocalenﬁitdlEra:lmdarhpewaﬂire and

| f 1 h, ™ Y4 /

enperat ur e’ and ‘“O‘E‘dﬁd‘@f‘“’ﬁ ol S (AR, =S Ve elpgand

stirred 30 m‘ﬁasw‘f"g {gs %g(‘?q“ﬂt%’?cé‘dd%ﬁicﬁﬂdféeétﬂmte wmsewminaéd in

)s“e\ellegI a; El g;ewzamtzahg\w@@rd whieHNAEE pa ARt nb8 bRiwlSRHR R Sl lar® dindl Y to

benzo[ 1, 4% o%ﬁ"&r'oﬁ' J\??fg%hyﬁ)e Hlighvh gthies selutiod ivesedriesi Wﬂzﬁ@@amdewporated
lid. ma tovelasiyld\sh

?g l7 & 86 in rzu@ qéMZé é%ﬁ%&@%w@uwa@g@mﬁsgnﬁ& By fléé&l% g&HF}%

cooled to r oo ﬁ%oeqr apruy W—rcﬂOaHd@d"Q'G aprpih @paﬁwrrscefuthe oll (488

15 min. Wi t ey, 28l inchalis -ptdpained wmdnmmagtﬂre\médﬁw&ﬁ afHE; géﬁ .G«g?h Wﬁ

di scar ded) aq_ge E%? &egg f) s“ orated in vacuo to a soli i ch

was partitioned befuser gra : Baaﬁ%wm%f@m@t BRRId8IROINAOH. The

di et h?/lj éﬁr_erte@obtﬂtumi ABSr :thl, Etb mhkzl?nﬁ@dés m¢®‘@p@?}@dﬁ'%'@ﬂﬂl dcfd

ali i ash col umn
2h¥loﬁat ogr apgy (‘%’%éﬁ%ﬁ'“g “*@PE?'?PE(%%ZV gél Qrﬁ"byg" -henzalt.isoxn-20k

oi |l (4.82 g, reg@hyimniine) wad fitecgapsobnd 25h o)y t@Bzdd
(30 mL) and h edwitts 8 SLES nbat h unt?l hormg)eyneouzs aﬁ%éiﬁﬁ;d@?&r&%%ﬂﬁlo

to room 15 ténperature. ‘ter 3 h, the mxture was ice cooled for 2
h. A white fl aky. i@]m:d QQE@&WO@Ml ng HU salt of

29)-C 3-Di h d d filt d
éff)and(ggen re>c/r ysta ﬁ%%%éi bgl?%)gftﬁ%’ﬂ?é t{??‘% "?g]ﬂg?'e P?V;a’%ﬁo:khlagréethe
solid. = -69 C@Movas dri®d (NEBOl) adEvaporbisidansebig td\@@lcpglé)l@(@@ﬁﬂlhydro—
bet ween DCM and, &y AHH%XWQ}!'IJ %Qﬂ]ﬁanﬁm M yas, dried (NaS

evaporated in vac
(25)-0-(2,3-Di hydf@bennﬁ?[&,(dl]:dh 43,iCHCRLY 1) - et hyl ani ne as an oil.

Sl £ am de. (2. 44 g P32 E AP RO Fei it (74 BRALTOND Were 1 or
2 h and #he ¢eflixedpn sinanev@® rpliy fiof Rédarny ttfd @able product was purified by flash
column chromatography (DCM:MeOH 10:1) to yield a white solid, which was
recrystallized from DCM to vield the title compound as a white crystalline solid.
mp 102-103°C
folo =-45.1° (c = 1,05, M);
30 'H NMR (DMSOdS6) § 6.86 (m, 4H), 6.81 {bd s, 3H, NH), 4.3 (m, 2H),

3.97 (dd, J = 6.9, 11.4 Mz, 1H), 3.20 (dd, J = 5.5, 13.7 Hz, 1H), 3.10 (dd, J =
6.9, 13.7 Hz, 1H)

Elemental Analysis:
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col utm chr omat ogr aphy (DCM MeOH 10:1) to yield a white solid, which
was recrystallized fromDCMto yield the title conpound as a white
crystal | i navealoralrseogp 102- 103C [a]o = -45.1 (c = 1.05, Mriyudthddhhidr
(DVB0d6) 36.86 (m 4H), 6.81 (bd s, 3H NH), 4.3 (m. 2H), 3.97 (dd,
J=6.9, 11.4 Hz, 1H), 3.20 (dd, J = 5.5, 13.7 Hz, 1H), 3.10 (dd, J =
6.9, 13.7 Hz, 1H) Elenental Analysis: WO

2007/ 075698PCT/ US2006/ 048451 Anal Cabo: C, 44.25; H, 4.95; N, 11.47;
8,13.13 Anal Found:C, 44.20; H 4.69; N, 11.40;.S, 13.22. Exanple 5
5N42, 3- Di hydr o- berf¥%d £akidi oxi n- £A4EiHH4-ONMN 1-47 8t ha18ul f ani de

(Conpound #6) H O Anaj Founffacem C ¢, 44.20; H, 4.69; N, 11.40;'S, 13.22,
2, 3-di hydro- 1, 4- benzdl oxi n- 2- yl net hyI am ne (8.25 g, 5.0 nmol ) and

trlethyl amne (1.52 g, 15 nmol) were conbined in DM (10 nL) and
cooled 10 in an ice bath as dinethyl s@iﬁ?hém chloride (1.44 g, 10
mol ) was _added. _reactlon mxture Was en stlrred_for 3 hr W th
cont i nued¥cool &k d fHaioxig-o BUWW) - 2 BIGR, |
acetate and water, and the et hyI ac@@hgoaaulae)on was vvashed vvlth
brine, dried (I\/gSO4) and evapor at ed vacuo to yield an oil. The oil
was purified using flash col unp orrategr aphy (et hyl

15acet ate: Heptane - ‘1:1) to yif whi t e sol Hd, mhich was
recrystallized (ethyl acetate/Rexase), ield.tie title conpound as
a white floccular solid. np 76 - S~Ge€nental Anal ysi s:
20Anal Cab:C, 48.52; H 5.92; N, 10.29; S, 11.@8 Arl]al Found: C,
48.63; H, 5.62; N, 10.20; S, 11.90

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

10  in an ice bath as dimethylsuifamoyl chloride (1.44 g, 10 mmol) was added. The
reaction mixture was then stirred for 3 hr with continued cooling. The reaction
mixiure was partitioned between ethyl acetate and water, and the ethyl acetate | -
solution was washed with brine, dried (MgSQ4) and evaporated in vacuo to
yield an oil. The oil was purified using flash columﬁ chromatography (ethyl

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

‘mp 76 — 78°C

MS 273 (MH*)

Elemental Analysis:

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

Anal Found: C, 48.63; H, 5.62; N, 10.20; S, 11.80

"H NMR (CDCls) 8 6.87 (m, 4H), 4.59 (bd m, 1H, NH), 4.35 (m, 1H), 4.27
(dd, J = 2.3, 11.4 Hz, 1H), 4.04 (dd, J =7.0, 11.4, 1H), 3.36 (m, 2H), 2.82 (s,
6H).

25

Example 6
N-(2,3-Dihvdro-benzo[1,41dioxin-2-yImethyl}-N-methylsulfamide
(Compound #7) |
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1H NVR (CDCI 3) 8 6.87 (m 4H), 4.59 (bd m 1H, NH), 4.35. (m 1H),
4.27 (dd, J = 2.3, 11.4 Hz, 1H), 4.04 (dd, J = 7.0, 11.4, 1H), 3.36
(m 2H), 2v822pe/07564d). 25 Exanple 6 PCT/US2006/048451
N- (2, 3- Di hydr o- benzoll, 41di oxi n-2-vl et hyl ) -N-ne hvl sul f am de
(Conpound #7) WD 2007/ 075698PCT/ U520061048451 to H2N

Racem c¢ 2, 3-di hydro-1, 4- benzdi oxi n-2-yl met hyl am ne (825 ng, 5 mmol)
was dissolved in ethyl formate (15 rrL) refluxed for 30 mn and
evaporated in vacuo to yield o
N (2, 3-di hydro-benzo[ 1, 4] cl i oxi ) p-fornmam de as an oil. 5The
oil in diethyl ether (25 nL) wa$ tedh LaH in THF (9.0 ni,
9.0 nmml ) at 0C and stirred for ™S 0 Zature. The

reacti on, was cooled in an ice bath and quenched/Wth water (0.50
m), followed by 3 N NaOH (0.50 ni) and water e 50 ni). The mixture

uas: then stirted Ghed SR 4 RURNALULELRLabdo Fl il R (dakeigds fivlon

the filtrate was evaporat vacua
partitioned bzaswdissolvRdietayhfordiate K5 néﬂwﬁluxqtﬁméora’p‘@mmmﬁ)ﬁm@m@ in

basi fi ed WW#N@ ﬁ\iﬂgé @ro%s%e\“fg&qw L e yﬁﬁé‘ﬁgp ahRafl@aad &n oll.
he

phase was drie n-“vacuo to

t
(2, 3-di hydr o- benz all i digthyd Eﬁwrrz&?ﬁw})waﬁeﬁ‘wpddﬁlh@”éﬁ%m HHF (910
180 (M1-11 1
) 9( e Hz%ﬁl%%év%t% 68€n|§§t ééqsbo ha W?@m& LHé Gﬂ]e(:%‘éct:&n
my, 2.1 mml )wandosletfiamndes bathOanmoua) eldrmlﬂ) Wﬂtﬂ"‘@&@rml-hé@l“q\’}'ﬁd by 3 N
di oxane (15 ?q *[rﬁ’f 50 miﬁgmfd%atér g:.@ofﬁLg Wrﬁ&@%@m\éﬂ%mﬁoﬂ%sﬂm
ue uri fied

a crude resi residue was | via colum chronmato py
20(et hyl acettsmpersivrafer 1hiBSolidavasdtered and i filkigl waggyapora ed tn Yacuo

5L 20 Ll g g e St b dosgranand
The aqueous phase was basified with TN NaOH and extracted with diethyl
ether. The organic phase was dried (MgSQ,) and evaporated in vacuo to yield
(2,3-dihydro-benzol1 4]d|oxm-2-ylmethyl) methyl-amine as an oll.

MS 180 (MH™) .

15 'H NMR (CDClg) 3 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
yvield a crude residue. The residue was purified via column chromatography

20 (ethyl acetate/Heptane 1:1) and the resultant solid was rectystallized from ethyl

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

mp 97-98°C
MS 257 (M™)
Elemental Analysis: .
25 Anal Calc: C, 46.50; H, 5.46; N, 10.85; S, 12.41
Anal Found: C, 46.48; H, 5.65; N, 10.80; S, 12.07

'H NMR (CDCls) & 6.86 (m, 4H), 4.52 (bs, 2H), 4.46 (m, 1H), 4.29 (dd, J
=2.3, 11.5 Hz, 1H), 4.05 (dd, J = 6.5, 11.5 Hz, 1H), 3.51 (dd, J = 6.7, 149 Hz,
1H), 3.40 (dd, J = 5.9, 14.9 Hz, 1H), 2.99 (s, 3H). :

30

-
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25Anal Cale:C, 46.50; H 5.46; N, 10.85; S, 12.41 Anal Found: C,
46.48; H, 5.65; N, 10.90; S, 12.07 111NVR ( CDCl 3)
36.86 (m A¥) 20040898 bs, 2H), 4.46 (m 1H), 4.29 (dd, JpeRws200ddssisi
Hz, 1H), 4.05 (dd, J -6.5, 11.5 Hz, 1H), 3.51 (dd, J -6.7, 14.9 Hz,
1H), 3.40 (dd, J =5.9, 14.9 Hz, 1H), 2.99 (s, 3H. 30 WO

2007/ 075698PCT/ U520061048451 Exanple 7

(2S) - (+N- (6- Chl or o- 2, 3-di hydr o- benzol 1, 41di oxi n-2-vl net hvl ) - sul fam de
(Conpound #8) d (S)_,HO Nt -NH2 SFa! | ow Eg t he procedure outlined
i n Exanpl e 4 above, 4-chl orocatechol ed to yield a m xture

of (2S)-C (7- Q2K)#(e)-19-(68-Chloyd rb-Kenzoldd]dickin-Pvimedthyl)audlfenide
and (23)-0-(6-Chl oro-2, 3-di hydroben 1.4]cli U 2-y1l)-met hyl am ne
(ca. 3:1 ratio of 6-chloro:7-chl orom—%&—}@ HPLC). 10The

m xture was di ssolved in 2-pEdpang ) and 1IN HCl in diethyl
ether was added until pH = 1.0 w i Thﬁ hydr ochl ori de salt
that precipitated was filtered (U 1) &9 re-rystallized from

nmet hanol /I PA to yield white cryst W c\rslstals wer e
partitioned bet Wen DCM and dil ute NaO—I Th DCI\/Iﬁﬁs tH-ed and
evaporated in vacuo to.yield purified (2S)-C

15( 6- Chl oPo- 2, 3- dlﬁwldwmga‘émwpmedmQutlinedzmﬁ&almiewyamené -cigorgnaiechol

[a]p = -67.8 v&% featt eﬁi]‘gag %l ixture of (2@5'% g bh(o707253 r&ﬂg)&%and

sul fam de (1 I oxane

and
refl uxed for bEﬂ@OH 4]@6@4'@3‘&' meﬁmﬁmmmﬁaﬁ)&éﬁ@fé@mp%ﬁﬁlm?mn
vacuo to vyi e't%n%oflo-bé]'gﬂ)xﬂ b%d)%a%‘ﬂ‘r&ﬁém%s(cauéﬂfﬂaﬁg ngﬂzrﬁéaésﬁcmS}ngBn%Qs

usi ng DCM et han ldthe title conmpound as a white solid
MBS 277 (M 1) qyd‘]"BHPL@bg(c—lll M 114 NMR (CDCI3) 5

6.90 (d, 48 = HZre rqutureﬁv%dfs@blvgmn 249r3 arﬁéﬂ(‘!é{b‘ﬂnL 4Bt M $1C1 3 diethy!
25112 (m ,1H)1 mhergmag agﬁ?g Qmilzplf} =1 O was aﬁalne The %ydgoc?ﬂonde sazt t%at
precipitated was filtered (2.65 g) and re-crystallized from methanol/IPA to yield
white crystals. The white crystals were partitioned between DCM and diluie
NaOH. The DCM was dried and evaporated in vacuo to yield purified (28)-C-
15  {6-Chioro-2,3-dihydro-benzo[1,4]dioxin-2-yl)- methylamlne as an oil.

[op =-67.8 {c = 1.61, CHCIs}

The oil (7.75 mmol} and sulfamide (1.50 g, 15.5 mmol) were combined in
dioxane (50 mL}) and refluxed for 2.0 h, cooled to room temperature and
evaporated in vacuo to yield a solid. The product was purified via flash column

20  using DCM/methanol 20:1 to yield the title compound as a white solid.

MS 277 (M)

[oln = -59.9° (c = 1.11, M) ,

H NMR {CDCls) 8 6.90 (d, J = 2.2 Hz, 1H), 6.81 (m, 2H), 4.76 (m, 1H),
4.55 (s, 2H), 4.40 (m, 1H), 4.29 (dd, J = 2.4, 11.5 Hz, 1H), 4.05 (dd, J = 7.1,

25 11.5 Hz, 1H), 3.45 (m, 2H)

Elemental Analysis:

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

Anal Found: - (,38.80; H, 3.67; N, 5.99.

The filirates of the crystallized hydrochloride salt of (25)-C-(6-Chloro-

30 2,3-dihydro-benzo[1,4]dioxin-2-yl)-methylamine prepared above were
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El emrental Analysis: Anal Calc:C, 38.78; H, 3.98; N, 10.05 Anal
Found: 0, 38.80; H, 3.67; N, 9.99. The filtrates of the
crystalli zedobydiomsdd ori de salt of (2S)-C (6-Chloro30 pCT/US2006/048451

, 3-di hydr o-benzo[ 1, 4} cl i oxi n-2-y1) - net hyl arni ne prepared above were
WD 2007/ 075698PCT/ US2006/ 048451 recovered (ca. 1:1 of

6-chl oro: 7-chl oro isoners) and evaporated in vacuo to yield a soli d,
whi ch was partitioned between DCM (200 nlL) and dil ute NaCH (0 5

50 nL The DCM h th

and svapor at EETERALT T ho) PETIPTE -GPro RBIPALE SYARAEe 1 Racis B

[I' I(ix)er tse p_hais@'ldﬂﬂ’h@o{sdQwh&ﬁ%é@hm;bhe@béﬁ%eWCM(mmL) ahd bilke2020H -
o yie . : . .

(2S) - c-(¥- Chﬁ%-?d‘-“2?%%%?&1%‘-38%5‘6%‘&%?"8!5Msﬁ?ﬂ-‘iﬂ‘“ﬁ-‘ﬂ%‘? Ripedlisd as a

resi due. (NagS(Tbearch@\iaiimeaMSn vaote teedeld arhois,ulialmives @lifed g 9. 4

T R0k SRR AR 16 AE APl e PR P,

purified by flF#gho gl @EEOHTHBIt0E-A R hydiorgerROM  Atidvana-yl)y-mbihylamine
yield

(25)- (-) - N- (PSS 3- di hydr obenzo[ 1, 4] ¢l i 6xi n- 2-yl met hyl ) - sul f ani
de as a white sol iTthe rh’ﬁdﬂéhdd\bd:jlblned with sulfamide (0.90 g, 9.4 mri¢l) kiVioxane

(1) 0Dt 5l o By ol i P

3.38 (m1@H vaEuatr.pylehBan 20CAhenshwas pum‘:hlw BadH avlute ¢Tompategrdpiil 0)

NN 02 weing SEAPRRSSGGET I Loy PO (7 oniEt, STy aad. HOST

(3.86 g, 25 g) wer e ‘conbl ne

Di met hyl ani nd;pn@p[;ﬂlﬂ]dtohw SatpethviriuferidDas agvigie golick5 nmmol ) was

added at 25 room 3 e and the reactlon m xture was stirred for
30 mi n. Anthonium r0|dg(2 26 nL, 33.4 mvl) was added and t he’ :
reaction mi xt ure \NalsNMﬁ (GRQIIGIP:QBNS 68BN, d ea@ i ke TH)x Bililelmed), 4.37

\C/iv:a!suggjdus ed 0 a ou?%é‘da‘ﬁld %g\/\ﬂ ﬁ% H()tﬂ)d’%?‘ﬂd&b%\/l waghség-gzra éléjgﬁd

t he aqueous [fhmektextracted twice with DCM 30 The conbi ned DCI\/I phase
was dried (Na2804) and evaporated in vacuo to WO
2007/ 075698PCTI US2006/ 048451 :

Example 8
20 . Chroman-2-yimethylsulfamide (Compound #10)

. H o
. N/
@Qj\/ \-S‘/

’ O// “NH,

Chroman-2-carboxylic acid (4.5 g, 25 mmo}) and HOBT (3.86 g, 256

mmol) were combined in DCM (40 mL) and DMF (10 mL). .

Dimethylaminopropyl ethylcarbodiimide (EDC, 4.84 g, 25 mmol) was added at
25  room temperature and the reaction mixture was stirred for 30 min. Amrmonium

hydroxide (2.26 mL, 33.4 m-moi) was added and the reaction mixture was

stirred for 16h. “The reaction mixture was diluted with DCM (50 mL.) and water

(50 mL) and the pH of the mixiure was adjusted' to about pH = 3.0 with 1N HCI.

The DCM was separated and the aqueous phase extracted twice with DCM.
30 The combined DCM phase was dried (NazS0.) and evaporated in vacuo to
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yield an oil, which was purified with flash col um chromat ography
(ethyl. acetate) to yield an oil. The oil (5.35 9,30 nmol) in
THE (90 nmL)woam7stssssred as 1M LAH in THF (36 nL, 36 nmokyTivemoackded
and the reaction mxture was then stirred at room5 tenperature for
20 h. The reaction was quenched with water, stirred for 2 hours, the
sol ution decanted, dried (Na2SO4) and evaporated in vacua to yield
C- chr oman- 2 yl -met hyl am ne as an oily am ne. The oily amne

Crogand 5o MR h AC D] VBBt o R flon SO LS GoREAD 65

cool ed and ewaptata} todyi¢id aregilla to yield an oil, which was purified

via col um chrometger goyd PO NeRRRRPFEGad b udd i 2t EAReh hr

The solid was recrysta ome ace / hexane to
chr oman- 2- y| 26 iy, 36 mmnimaasdded/ahdéhemaqlﬁonrrplxmamltcemesmed@i room

M 1) El i S:

(13 2%), Ana EE%EA%%%%OE?O%&*'? a%t'gf”"%%%”cged?‘ﬂ% Mﬁbﬁ"&ﬁﬁc’egg
242, 3-Di | wdr drobiesi2be 15A|uruipo>denaate¢191ne@ Wa&@ﬁ@rmdc%fapg&tpdmuamceyo ¥eld
Nr "NH2O 315mm| was added to
2- br ononet hyIC( Eh';op"dg ruglll))éel[ﬁgﬁiq 4 gaﬁjxlg '?m?G 87 g, 32) rmgl) in CMS
(90 ni) and sti rré'mwimm@ﬁW&ag,t*@m(di awésrﬂtﬁm@@ (A.92ra.e2Q pueeh ware
mxture was Ly H'ééﬂ#&iﬁ %{\ﬁéﬁ] n&%ﬁ@ugrﬂg):omﬁ&wtﬂ% 5Y¥iu66n Welsh

di et hyl ether. e di et s wash wat er, then washed
twice w i@ brcopted and @uaqqua@dcm)vaaﬁa t%v'&m)alapéwhﬁhmmﬂf@%@P&'umﬂ

2- th
20837/?83%98% }%H%E)%G% %El#ﬂ &ﬂﬂaﬂéﬂﬂ é”ﬂ ﬂfc%%%sa @vhﬂ@'sbﬁd S%b%nd Was

(m_4H),
(m 1H), 4.3re¢gtallized from ethy] ageﬁqie/hg;ﬁne o gl (qyﬂomgn.‘?-gln?ethgiulgarp@e

1H), 2.78 (d,ggla whekolifiz, . 2H) The 2-cyanonet hyl-(2,3
di hydr obenzo[ 1, 4] di oxi n was di ssolved in THE (50 .m.) and 1M BH3 in

THF (80 nlL, 80 mMmuMy 1@/@32058§ed and the reactioon 5 nixture refluxed
for 5 h,j5hen stinpgdmatppibi ent tenperature for 16h. Wth ice bath
cooling, 2N HCl was added until pH = 1: 0 was achieved. The reaction
m xture was then J&lpmeBtRlARalVEEl at room tenperature and evapor at ed

in vacuo to yieldmui@dic: The oi o, wassnad,t5.62:.00et. .56 8eem23N NaCH and

di et hyl ether, and the diethyl ether_ sol ution wa wi.ith brine,
dried (Na2804) and™\ed FoWBfor at ed G- #3206 O'yNemegrgdgaﬁs(z 3

di hydrobenzo[ 1, 41di oxi n-2- yQet hyl am ne.

20 - Example 9
2-(2,3-Dihydro-benzol 'l,4|diokin-2-v[)-ethvlsu!famide {Compound #16)

Nl/
O™ o

Potassium cyanide (2.05 g, 31.5 mmol) was added to 2-bromomethyl-
(2,3 dihydrobenzo[1,4]dioxine) (6.87 g, 30 mmol) in DMSO (90 mL) and stirred
25  at ambient temperature for 20 h. The reaction mixture was then diluted with
water (250 mL) and extracted twice with diethyl ether. The diethyl ether was
washed with water, then washed twice with brine, dried (Na;SQ4) and
evaporated in vacuo to vield 2-cyanomethyl-(2,3 dihydrobenzol1,4]dioxine) as a

white solid.
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M5 (M+H) * 180. The crude 2-(2,3 _

di hydr obenzo[ 1, 4] di oxi n- 2-ypet hyl am ne in di oxane (100 nlL) was

conbi ned wwo2@abhfsass de (3.0 g, 31 nmmol ) and heated to petviueoddusir
2 h. The solution was cool ed and evaporated in vacuo to yield an
orange solid, which was purified by colum chromatography (DCM MeOH -
10: 1) to yield a white solid. The solid was re-crystallized from
DCIVI to yield the title conpound as a solid. Ms (M1) 257 20MP 101

2y, 4 58‘)2 n ory TSR GOk P80 e d agty b o1 Gy f < Fa B g e
12.9 Hz, 2H), Tﬂ)ghoﬁd@ﬂub £.5.159.6 H2, QH)MB(:EIHMEHZMWMS
igl\/tggsulr_ledS 26 4% %EF%ya%gﬁ%ﬂywéﬁ%%ﬁ%%r ?L%%'I %J[dloxmeywas cfjsso?ved in THE
(29)-(-)-N-( 6(507mb) afdl divb B3 THIR(BOonbEB omiol bells added 2l tetrbxttion
1L 8 g AR AR AR o
48 mol ) wer eb&:ihlqopéﬂg.lai\flblm wa0adddd) unt{i PR) = GLQ/%dijhmfgld "ageré&m;a

I [ I
94 he The & (apueess Bk blfed 871 o Do Ko BERIR B9 Gl RlertinuRette t
di | uted with Yield ageeibr The @ was) patitionnd betweed M NalQH ehhy:fetbyimge/lc 4nd
bot assi uﬁhﬁaﬁ‘*%‘?ﬁg‘ REP S0 Wl IRSHT, e Eesti dnd o o
i n vacuo 0o ﬁv@p@r%tedn@@@a@om vielstorpde p-(2,3 dihydrobenzo[1,4]dioxin-2-

(6, 7-di chl or Iﬂ-)édro benzo[ 1, 4] cl i oxi ne) nethanol. 10The
(2S)-2-(6,7 gnchl om M50 l_(Ijl h)édro benzo[ 1, 4] di oxi ne) nethanol oil (6.4
BN

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
15 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
vield a white solid. The solid was re- crystall:zed from DCM to yield the title
compound as a solid.

MS (M-1) 257
20 MP 101 —103°C (corr)
'H NMR (CDCls): § 6.86 (m, 4H), 4.70 (m, 1H), 4.52 (s, 2H), 4.30 (m,
2H), 3.94 (dd, J = 7.4, 11.3 Hz, 1H),'3.43 (dd, J = 6.4, 12.9 Hz, 2H), 1.94 (dd, J

= 6.5, 12,9, Z2H).
Elemental Analysis:
25 Measured: C, 46.48; H, 5.60; N,_ 10.81; S, 12.41 -

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

Example 10

(28)-(-)-N-(6,7 Dichloro-2,3-dihydro-benzo[1 Aldioxin-2-ylmethyl)-

30 sulfamide (Compound #29)
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g, 27 mml) was dissolved in pyridine (50 nL) cooled to OC. Then,

pt ol uenesul f onyl chloride (5.2 g, 27 mmol) was added and the
reacti on mwooemeowa® Sstirred at, roomtenperature for 20brudinesnsssst
reaction mxture was diluted with diethyl ether and 1N1 HCl (750 nlL)
and the organic | ayer was separated and 15 washed 2 tines with 1N HCl
(250 nL), once with water (150 nL), twice with brine, dried (M304)
and evaporated in vacuo to yield light yellom/solld of

t ol uene-4-sul fonic acid

(2S)-6, 7-di chl oro- 2, 3- dlhydro7benzo[1 4]d|0X|n 2° lenﬁthyl ester.

1H NMR (CDCl 3): &779(d JG8. H) , #3643, J = 8.0 Hz, 2H),
206.94 (s, 1H), 6.83 (s, 1H, 4.3 V| 4. 2N(n1CBFD 4.03 (dd, J
= 6.3, 11.7 Hz, .1H), 2.47 (s, queh% 4-sul fonic acid
(29)-6, 7-di chl oro- 2, 3- dihydrﬁH-enz-'l,Ala|OX|n2 yl met hyl ester (8.0 .

, 20.5 I j [ t i ] 6.
Tol) i n DVE (7. iy Cheefeathdribl PSRz AR ndtefyiniertplnaig s
t enper at ure aﬂﬁdnm!)rwarq slirsed iIngoMFUEOP natt). r(eﬂ)@imﬂglrm(swafe 19 129040
th t d
washed sever dieD s b ol e ffich RS el it TR b3 lBT e The
l et air dBy treagticsl mixt@®) was C6oled to room temperature and then diluted with ice
o O o Zaosfhaby iy e aRL bl gt IR hile§! A8l cBirdidad! O
2007/ 075698 P@Tﬂ@!BQ@OBﬁMSM&WﬁShEd 3 timtes witih 1 8%ppoldesiyns ohibdnakes twice with

conbi ned wit rbr@iédﬂ ﬁéﬂg@géb‘tﬁ)ggg evﬁﬁom h &ébugttgg é!g%\f%lﬁﬁqi Jﬁgggg—g-

at reflux for c00 oom t enper at u

to adj ust thé@%@déhb&%&ﬁﬁh}/ﬁéﬂ -Hepee(d é]tﬂjpklmebﬂm%hmhe reaction
1 XLure WS L Nen sbig e 4 0T Uere 2 YU RSBl eFataid o (0.4

washed with fresh EtO d di scarded) "and t he
evapor at ed i ¥ \?3606‘0!)01\’%3 §ltﬁsphvedmpmdlmae‘.5%mm|qop&mb@ 05&x. weleen, di-et hy|
ether and dil; Hh@n@&ﬂﬁfﬁgﬁ?lﬁf@\%égaeg %Ml)d%g]s&déé)lal'l& 'tl’?f?ré’%?iolqrn’u%re

(Na2SO4) and evaporate 0to a a VI scous
(2S)-2-am nor‘fé%ﬂw%ﬁfffe(cbai?l’-o@mFﬂFBP%‘aEJFS-fOFCRQ#ydThﬂ Ravtion Mmisude gyasrijuted with

101 H NMR ( CDg:@t}uil! &ﬁeé@n& SIN Ad) 675@ r%@&éﬁci tﬂé‘%t?aﬁ:@lgyéMas %epa:%t&:{ and
11.2 Hz, 1)

A porti oﬁb'of waﬁéleéuat"(ngsaw 1@64%6859) r@iﬁdog@ﬁ wahwtﬁte((é@ @LS’S‘E!GQ with
nol ) were rﬁrﬂn’é]{(éﬂed w@s&maﬁd@%md Fchfac%ortode nwl/esd?ieqﬂuct

was purified b | ash col um_ chr.omat ogr ap yi el d
the Ditl e corflaRe I s @8 Ba-fan o PehalEr Eema FPREE 1 om

et hyl acet at @imeﬁ@x@mrto yield the.title conmpound as a white
crystalline solid. -Fir 311.0 n@slw 121C Jctio = -

1.17, M) -201H NNRH('WEO%?C'% g 798 (s =13 Hz 3361(4)3%8@14:( Rid)s
1H), 6.680(bdk.g4 (FHH), és%ﬁ s( WH), 2487 (4, 9B) (410 (mJ3H)6453 (dd, b= fézs 111")'1Hz,

3.15 (m 2H) epent al ysis: El errent al . Anal ysis: Measured C,
34.52: H, 21%3 Rr‘”'sfaggﬁ " 22.64: S, 10.24 25Cal cul-ated: C 34. 64:

H, 2.68, N 8. 87; TGluent24Bhilfolic adid 818)-6,7-dichloro-2,3-dihydro-benzo[1,4]dioxin-
2-yimethyl ester (8.0 g, 20.56 mmal} was combined with potassium phthalimide
(6.1 g, 33 mmol) in DMF (75 mL) and heated to reflux for 1 h, cooled to room
25 temperature and poured into vigorously stirrir?g water (0.5 L) and then stirred 30

min. White solid was filtered and the solid was washed severat times with
water, 2% NaOH, and water agajn and then let air dry to yield (28)-2-(6,7-
dichloro-2,3-dihydro-benzo[1,4]dioxin-2-yimethyl}-isoindole-1,3-dione {6.0 g,
80%) as a white powdery solid. '
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Exanple 11

(2S)-(-)-N47- Ami no- 2, 3-di hydr o- benzo( 1, 41di oxi n- 2-vI et hyl ) - sul f am de
(Compound #BBR007BG6H2N WO 2007/ 075698PCT/ US2006/ 04845 CTIUS2006/048451
(25)-(-)-N(2,3-Di hydro-7-nitro-benzo[ 1, 4] cli oxi n-2-yl met hyl ) - sul f am
de (1.2 g, 4.15 mmol ), was prepared from4-nitrocatechol according to
t he process outlined in Exanple 4. The

(25)-(-):N-(2,3-Di hydro-7-nitro-benza[ 1 , 4] di oxi n- 2-

IRy e AR S o B B PE RS, oo
t enper at ur e frOEtGHKB0 Tihle swl haktedet eefiud foe 2 dyl therdcawgdh éal ravnt herh pésatlire.
in DCM and t fil t " . '
product - The 5FUGLYES S aéﬁﬁa%‘éﬂ%??%ﬁ%gﬁﬁ;d ﬁ%ti%ﬁ%ﬂ@é:nﬁﬁi % ozen
and | yophi | i reabtioo mpixblrd wasethentdtierecldop nayVhitento &4 filkgreslaniad,

th ' ' ' ! . .
Th1 VR ( Dvsonae el S%T‘fég'{*ﬁ%%'? (5 3%%%62&%%@ filkaigihlng evapprated in,
(dd, J = 2. 5yva8uadtda solid)whidh 2@ partitéfed Betdeefdigthyl ethér and tilue Hz,
1H), 3.04 . .
(25 - () -~ ( 29REYys RECAE e et sther sqiptiop, was drid NeeSQ) and evanarated
i de ' Conpounih ¥d®lo togRyieltha (ispoos Tilof 2S)otpoinamatiy!-(ff.éplickddro-2,3-
according to Wﬁr&ﬁgﬁg&?r‘ﬁdﬂgﬁgv bed in 20 Exanpl e 4 above, starting

Pc techo o'yreld”

wi th 4-nethy , a white solid, which was
recrystal®ized frGhNWMRYICDH2I8):ak @/08Hex ik 695 (5, dH), 4.86 (diltJ & ZONPbAE,

white sqlid g - 7 1H NWR
?SCD?J 3) | 36.83@'(%19’/?%??4”& %%’ (ﬁﬁ]“-?r;i)2§974(.d86 G P4 57 (bd s,
251H), " 4.40 (m 1Mporton8f (he oill(d.8 g4 163nidl) and sulfgridde §3.14, 82,4 mH)Ql)
3.45 (M 2H) yefe tatididd if 'Ehoxaﬁleq%atlﬁll_) Pl giFihe crude product was purified by

flash column chromatography (BCM:MeOH 20:1) to yield the title compound as
15 a white solid, which was recrystallized from ethyl acetate / hexane to yield the
titie compound as a white crystalline solid.
MS [M-H] 311.0
mp 119-121°C
[alp =-53.4° (c=1.17, M)

-20 "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:

Elemental. Analysis:
Measured: C, 34.52; H, 3.22; N, 8.95; Cl, 22.64; S, 10.24
25 Calculated: C, 34.64; H, 2.68; N, 8.87; Cl, 22.94; S, 10.35.

Example 11 .
(25)=(-)=N-(7-Aminc-2,3-dihydro-benzo[1,41dioxin-2-yimethyl)-sulfamide -

(Compound #36)
N NH,

(s NT R
30 : &) -
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Cal cul ated: C, 46.50; H 5.46; N, 10.85; 5, 12.41 Found: C, 46.65; H,
5.60; N, 10.84; S, 12.61. 30 WO 2007/075698PCT/ US2006/ 048451 Exanpl e
13 Cell TiwerooBomawsy Cell Viability In Vitro Assay PCT/USNBG/AR$AY
was run according to the procedure listed within the insert of the
kit purchased from Pronega (see attachnment at the end of the
application). 5 Cell Cultures were prepared as foll ows.

Di ssoci at ed hi ppocanpal and cortical cell cultures were established

cesar oan Soct on 1ROnk bReRRIGR TRar IOt AR BAAPEYY) s taride
anest heti zed{mptd) 4 ﬁH?@ﬂ&v@@pMpdréthrbm 4-hﬂroﬁ‘dfé%h8&ﬂﬁior@ﬁ\gl@ the process

Eut h ia. Pup d it d
oi'aced 1 HaRKTGSRI SHOEIISH: { EuPay AN (R Do Eisbenzol fdicn-2-
el Lﬁ c'ﬂ’f“&hm“m””“”.’t'“afhd?@??f?'“ﬁwmpw?nﬁ'??? ribtinartol (20 mL)
P o oY) ehd SR oee i Bate S oraiaan PR o fenBewtie o as,
I\H/g)SS]c [ ng ubatad solid$ weps Iflnelieﬂ_htdﬂ ?Jaﬁheéhdlﬁgl‘saﬁﬁ% gﬁitnSDQN![aam‘:Sthe f![iltraia_cwas
or mn rnn . agal n . W re n ri rat e |
‘o Pesh npakangBisinhiud stivida st loBEs: e HUER Abl S tetdved
vvler ;a se((agt[a)d Ba{ 0.20M G (esldalfs)/ vakémnddyq;ﬁi;l&e&tbwmmmﬁ:ﬁm edgﬁﬁlam\:e bk a
at es C ce e r u a e S
o oot o cTite RS SoUC SR artsbe R S T R N g

NaHCO3( Siggna) , 40M& H@+glb+uzmse (Sigm), 2omv| KC1( Si gma) 1mM sodi um

(ol one, ‘Logan. * SHRME/PNSEER; bRELIRES B, f e @ (8oRes Tenily a7

Serum free cud,ure2.5/9.¢ HY, atpd.apdmyail)t Bsaddd, =T obast, 1FAB.0M(m,
B27 suppl erreg%)(Gi bco). Cells were allowed to attach for 24h in a
hum di fied 3 5% CO2 i ncubat or before 25 experinental treatnent.

Test conmpounds were prepared as follows: A 10nM stock in DMSO of each
conpound s diluted 1:50 in DPBS re i final stock of 200 p.M
The stockg\a\/\/as further di I ut ed in DPBEE‘?%&!%n a final concentration
of 0.1, 1 30 4R8)-IN-H7- @1 Bndihpdirbibenzg ORin-Ge Flirsulfamide
anounts of vehicle or dil ut ed com%@d to each culture
wel | . A 30% stock solution of hydr H202; Sigma) was
diluted with DPBS 1: 100 to yleldaSnMStock | m[\ﬁ_iollters of
vehicle or H202 WO 2007/ 07%{88PCTLUS20@h/ 6CK ol ution was

added to each 100ul cul ture wel yirel qts fi n&l é@mentratl on of
150uM Conpound #8 was tested acf g tojthe proc&dure as descri bed
Title compound was prepared according to the procedure described in
20 Example 4 above, starting with 4-methylcatechol, to yield a white solid, which

was recrystallized from ethyl acetate/ hexane to yield the title compound as a
white solid. ' ’
MS [M-HJ 257
H NMR (CDCI3): § 6.76 {m, 1H), 6.66 (m, 2H}, 4.80 (m, '1 H), 4.57 (bd s,
25 1H), 4.40 (m, 1H), 4.28 ({m, 1H), 4.03 (dd, J = 6.9, 11.4 Hz, 1H), 3.45 (m, 2H),
2.25 (s, 3H).
Elemental Analysis
.Calculated: C, 46.50; H, 5.46; N, 10.85,; S, 12.{&1
Found: C, 46.65; H, 5.60; N, 10.84; S, 12.61.
30
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5herein, with results as listed in Table 4 and 5 below. Note that in
the data |isted bel ow, each plate was run in triplicate for a total
of n = 9. Tabbm7475¢6%at H ppocanpal Cultures, insult V\Atlpci:ﬁ]@aﬁ@ngiz
Vehi cl e Conpound #8 0.1 gl VI Conpound #8 1 uM Conpound #8 10 i.tM
Plate 1 0.5 24 16 10 Plate 2 0.6 26 17 14 Plate 3 0.5 24 17

10

15

20

25

30

Example 13
Cell Titer Gilow / Cell Viability /n Vifro Assay

The assay was run according to the procedure listed within the insert of
ihe kit purchased from Promega (see attachment at the end of the application).

Cell Cultures were prepared as follows. Dissociated hippocampal and
cortical cell cuttures were established from embryonic day 18 rat fetuses. The
fetuses were removed via cesarean section from pregnant dams (Harlan
Sprague-Da\Jvley) anesthetized with halothane according to the AVMA Panet on
Euthanasia. Pups were decapitated and the brains were removed and placed
in Hank’s Balanced Salt solution (1x HBSS: Gibcc;, Rockville,MD). The
hippocampi and cortices were dissected out and pooled according to tissue-
type. Tissue was trypsinized for 15 min (1mg/ml trypsin-HBSS; Worthington,
Lakewcod, NJ), rinsed with fresh HBSS, incubated in trypsin inhibitor (1mg/mi;
Sigma, St. Louis, MO) for 5 min, rinsed again with fresh MBSS and then
triturated in 1ml fresh HBSS with a fire-polished glass pipette. Dissociated cells
were seeded at 10,000 cells/well onto poly-D-lysine coated 96-well plates (BD
BioScience, Bedford, MA) containing 100ul/well Eagle's Minimal Essénﬁal
Media (MEM; Gibco) supplemented with 26mM NaHCO; (Sigma), 40mM
glucose {Sigmay), 20mM KCI (Sigma), TmM sodium pyruvate (Sigmay), 10% (v/v)
heat-inactivated fetal bovine serum (Hyclone, Logan, Uf), and 0.001%
gentamicin sulfate (Sigma) (pH 7.4). Serum-free cultures were plated and
maintained in Neurobasal medium + B27 supplement (Gibco). Cells were
allowed to attach for 24h in a humidified 37°C 5% CO,, incubator before

experimental treatment.

" Test compounds were prepared as follows: A 10mM stock in DMSO of
each compound was diluted 1:50 in DPBS rendering a final stock of 200 pM.
The stock was further diluted in DPBS to obtain a finaf concentration of 0.1, 1
and 120 pM compound within each 100uL well. Equal amounts of vehicle or
diluted compound were added to each culture well.

A 30% stock solution of hydrogen peroxide (H;O,; Sigma) was diluted
with DPBS 1:100 to yield a 3mM stock. Five microliters of vehicle or HzO»
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15 Mean 0.5 25**
Corti cal

Cer ebr al

10.

15

Cul t ures,
#8 0.1 uM Goopmontses8 1 tal |

17 13 Standard Deviation 0.1 1 0.6 3 Table 5: Rat
insult with 150011H20z Vehi cl e Conpound
Conmpound #8 10 pM Plate 1 bc2a@éhodfsss:

stock solution was added to each 100ul culture well to yield a final

concentration of 15QuM.

Compound #8 was tested according to the procedure as described

herein, with results as listed in Table 4 and 5 below. Note that in the data listed

below, each plate was run in triplicate for a total of n = 9.

Table 4: Rat Hippocampal Cultures, insult with 150uM H,0,

Compound #8 | Compound #8 Compound #8
Vehicle 0.1 pM 1uM 10 pM
Piate 1 0.5 .24 16 10
Plate 2 0.6 26 17 14
Plate 3 0.5 24 17 15
Mean 0.5 25" 17 13
Standard
Deviation 0.1 1 0.6 3

Table 5: Rat Cerebral Cortical Cultures, insult with 150uM H.0.

Compound #8 | Compound #8 Compound #8
Vehicle 0.1 uM 1 uM - 10 uM
Plate 1 1.2 28 19 10
Plate 2 1 64 51 18
Plate 3 0.8 a7 38 51 -
Mean 1 63* 36 26
Standard ‘ ) —
Deviation 0.2 35" 16 22

Kruskal-Wallis multiple comparisons test with Dunn’s post-hoc test;

*, p<0.05 -

50,01
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10 Plate 2 1 64 51 18 Plate 3 0.8 97 38 51 Mean 1 63* 36 26 Standard

Devi ation . _
WO 2007/075698 PCT/US2006/048451

10

15

0.2 ....... . 35- 16 22

Thus, the data show that Compound #8 was effective at protecting
neurons from death and / or damage from oxidative siress or oxidative injury,

for example as a result of oxygen / peroxide radicals.

Example 14
As a specific embodiment of an oral composition, 100 mg of the
Compound #8 prepared as in Example 7 is formulated with sufficient finely
divided lactose to provide a totat amount of 580 to 590 mg to fill a size O hard

gel capsule.

While the foregoing specification teaches the principles of the present
invention, with examples provided for the purpose of illustration, it will be
understood that the practice of the invention encompasses all of the usual
variations, adaptations andfor modifications as come within the scope of the

following claims and their equivalents.
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rusKal -Wallts multiple conmparisons test with Dunn's post-hoc test;

*, pc0.05**, p<0.01 WD 2007/075698PCT/ US2006/ 048451 Thus, the
data show t hat Conpound #8 was effective at protecting neurons from
death and / or damage from oxi dative stress or oxidative injury, for
exanple as a result of oxygen / peroxide radicals. 5 Exanple 14

As a specific enbodi nent of an oral conposition, 100 ng of the
Conmpound #8 prepared as in Exanple 7 is fornulated wth sufficient
finely divi de®&lAMSise to provide a total ampunt of 580 to 590 ny to
fill a size Oqhar dAwoﬁaQﬁ%%mM% | e the foregoing specification
teaches the principles of the present invention, wth exanples

provi ded for the purpose of iltmstration, i tRWQ | et under st ood t hat
the practice of the inventio ) @i%s__g_[‘l_ ._y:lﬁe9 usual 15
vari ati ons, adaptations and/ @ pdi f ’t?ong"al c within the scope
of the follow ng clains and the&f'r equivalents. O CLA'ﬁV@' 1. A compound
of formula (1) O RL 11/ (©12)a-N-S-N |I]\ 20R(I]) . or a.
phar maceut i cal | y a¥ceppaBiasestrallyaseerigplesait thargol far peringsuaersetschen,
5 wherein 5 wheRinand IR are each independently selected fromthe

group consisting of; h egen arid | owe | kyl ;. R4 is selected from
the group consi st ié’igm\o/(?khgiﬂ? 86%’”53@19'7‘{&7’\&‘ sépﬁtﬁpf}m Vihe grpup fpRtjsting of
fromlto 2: ligiresgeaeked toeekriallyn t he group consi sting of.

R is selected from the group consisting of hydrogen and lower alkyl:,

& is an integerfrom 110 2:

10 is selected from the group consisting of
; 7 O -"t?’ ) i 0,
®— | RO e
RN s

(R,

O -~
S Y
o T+ € T

(R

&)
NN 0 -~ A
X %
e Ny o “Ng

and

15 wherein b is an integer from 0 10 4, and wherein ¢ is an integer from 0 to
2,
each R®is independsntly selected from the group consisting of halogen,
lower alkyl and nitro;
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each R5 is independently selected fromthe group consisting of

hal ogen, |ower alkyl and nitro; wherein "lower alkyl" refers to a
carbon chain conposition 01 1-4 carbon atons, provided that when
(1R5)0 or , thenals I. 5 2. A conpound of formula (1) R40 al
11/ Cl-12)a-N-S-N ""'u2 o Im(I) or a pharmaceutically
acceptable salt thereof for use in the treatnment of an acute

neur ecl egcner ati ve,gY ' al@)m% . e C

i ndependent |y sel eclt?éen(%ﬁ# (rjj(%&n?rt he gr'gﬁ%%cgﬁgribgpEﬁaﬁ%iﬁﬁ’é&?féaéﬁqéﬁﬁarbm
| ower al kyl; ##MSs sel ected fromth group consisting of hydrogen and
| ower alkyl; ais an Integer from1l to 2;

O
N
O
" . /
pravided that when i O or -
R,
. NS
(R*’)b‘m g_
= (9]

,thenais 1,
5
2. A compotind of formula (1)
- R* O L
TN VA
. s kCHz)a I\!'—S_"N

\
2
"o
or a pharmacoutically acceptable sall thereof for use in the treatment of
an acute neurodegenerative disorder,

10 wheraln

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

R* s selected from lhe group consisting of hydrogen and lower alkyl;
a Is an Integer from 1 o 2;

15 Is selecled from the group conslsting of
w = a 1"; N -0
RY%—— | RO e
T A~

(R,

NN O r © 5
R%)s O\\/I pe= (Rﬁr@i j
S Sy o 0
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wherein b is an integer fromO to 4; and wherein c is an integer from
Uto 2; each Rn I's Independently selected fromthe group

consi sting of hal ogen, |ower alkyl and nitro; wherein "lower alkyl"
refers to a carbon chain conposition of 1-4 carbon atons, provided

t hat whenisor (R% , then a.is 1, 3.A conpound of forrmula (1) R4

OR*1 (CH2)3-N-S-N 11\ 2 or a pharmaceutically acceptable
salt thereof for uSe In the treatnent of 15 a chronic

neur odegener ative di sofRey, wherein Rl and R2 are each

i ndependently sel ecte rQuP consi stiQg ¥ drogen and

| ower al kyl ; sl S om g D ti ng\o#2 hydrogen and
| oner al kyl ; % ¥s from 1 t@gg‘, | ecte E'F'om t he group

- nbis an

1

consisting of (R5)1;= rom Oagdo 4; and

wherein ¢ |'s an inte'ger'ﬁf-romo to 2;
(R

wherein b is an integer from 0 to 4; and wherein ¢ is an integer from 0 to
2,
sach R"Is independently selected from the group consisting of halogen,

(=

lower alkyl and nilro;
whereln "lower atkyl" refers to a carbon chain composition of 1-4 carbon
provided that when

. O
~ .
(R®)
@, ~ L+
is o or
(R - -
: NS o
(R
A I
10 Q

atoms,

Jthenais 1,
3. A compound of formula (!)
~ R' 0 1
73 A
R _L—(CH,)a N—s—N
o R

or a pharmaceutically acceptable salt thoreof for uée in the treatment of
18 a chronlc neurodegenerative disorder,
wherein .
R' and R* are each independently selected from the group consisting of
hydrogen and lowor alkyl;
Ris selected from the group consisting of hydrogen and lower alky)
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each Ra |Is I ndependently selected fromthe group consisting of

hal ogen, n 10 lower alkyl and itro; wherein "lower alkyl" rotors to a
carbon chain conposition of 1-4 carbon atons, R |) provided that
when 1s0 (R5)0 ins)b , then ais 1. 50 4.A conpound of formula
(1) RAORLIII/ (C-12)a-NS-N - 1I\.,2 Ors or a
pharmaceutically acceptable salt thereof for use In the prevention of

5 neuron death or éj@rg%gﬁtefgg} rgw’p%zg)rai n, head or spinal cord traum
or injuiy, wherein are each i ndependently sel ected

fromthe group congfstinng of hydr ogen and | ower al kyl; R4
is selected from t{ eRg bup consi sting of hydrogen and |ower alkj4;
10a is an integer ol 'Fsose%éctéc?frﬁﬁxltﬁﬁtg?cquféo%msﬁrli‘g?mgr°“p cansi sting

of
S o Nk
" ' ??1 S Q
gy I ! -
(R < | (Rs)b—_@c?_g

| (R (1\6/\[ >—§~. (R°) 4@ f

(R5>c

[essoc>0

(R,

O

wharein b is an integer from 0 to 4; and wherein ¢ Is an intagaor {;'um Oto

2
each R® is independontly solected from the group consisting of halogen,
10 lower aikyl and nitro; '
wherein "lower alkyl” refers ta a carbon chaln composition of 1-4 carbon
atoms,

9]
N
(R®)y —
| "CL N
provided that when is o or

(R°)c

e

,thenais 1.
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(R5)0 (R5)bl) ec (RLW 0 a (R5)O0 150 wherein b is an integer
fromO to 4; and wherein c is an integer fromO to 2; each RS
I s i ndependently selected fromthe group consisting of hal ogen, |ower
al kyl and nitro; wherein "lower alkyl" refers to a carbon chain
conposition of 1-4 carbon atons, (R5)b then ais 1

4, A compatnd of formula (1)
4

A
(CHa)aMN—S—N\ .
O (')

or a pharmaceutically acceptable salt thereof for use In the prevention of
5 neuron death or damage following brain, head or spinal cord trauma or injury,

whergin _
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:

10 ais an integer from 1 to 2;

is selected from tha group consisting of
OB ~
(Rﬁ)h

(RO,
<R“).;

(RE)y— O/\:[ >_§_ R")ﬂ jh
(R Yo

P
(R%); (H j (Rs)—}@ }g._
and

<R5)c

15
wherein b is an integer from 0 fo 4; and wherein ¢ is an integer from 0 to
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0. The conpound or ElI pharnmaceutically acceptable salt thereof as in
any of Clains 1 to 4, wherein 10RI and R2 are each independently

sel ected fromthe group consisting of hydrogen and |lower alkyl; R4 is
selected [rout the group consisting of hydrogen and lower alkyl; ais
an integer frorn 1 to 2; Is selected fromthe group consisting of
(R5)b 15 wherein b is an integer fromOth 2; and wherein c is an
integer fromO to ghehGehe ' 'ﬂq%g ted. .t

group consi stjng of hgfﬁgggg%Pgag¢ta E%?gﬁﬁghﬁpf§k?@“ﬁ@?%ﬁﬁgbfgaggem
aIkyI"‘refersmﬁgr'm¥%¥HHW“€hain conposition 01 1-4 carbon atons,

provi ded that wheRyHdrGihClovle? allyREfrdto a chMBA cRaihSofnposition of 1-4 carbon
5 provided that when

atoms,
N O
. (RY -
)
is (& or
(R% ' .
\( O
e

O thenais 1.
5, The compound or a pharmaceutically acceptable salt thereof as in any of
Claims 1 {o 4, wherein
10 R" and R? are each independently selected from the group consisting of

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

Is selected from the group consisting of

e - = O 12;' l Ny, -0
(R)y—— I (RS)b—T"* >'§‘“ .

15 R , "

(R%),

' SN o _ 0 <
(Rs)h—""O\\/j: >—§—- (Rd)b4©: j
N Xy O ' o ‘
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6. The conmpound or a pharmaceutically acceptable salt thereof as in
Claim5, wherein R1 and R2 are each independently sel ected
fromthe group consisting of 15 hydrogen and |lower alkyl; R4 is
selected fromthe group consisting of hydrogen and | ower alkyl; a is

an integer fromlto 2; KR2 -is selected fromthe group
consi.sting of 5Swherein b is an Integer fromO to 2; and wherein c is
0; each R5 is independently selected fromthe group consi sting

of hal ogen, l|ower alkyl(Ragd nitro; wherein lower alkyl" refers to a
carbon chain conposit conpound or a
phar maceuti ca

I y ac acfeépta : ' (gz\_,hereln R1
and R2 are eac,( Pndiy nsi sting of 15
hydr ogen and Iovver a ; i p copgjsting of
hydrogen and nethyl; a |s an | nteger from1l to 2; is selected from
the group consisting o’(R?)c(Z 3-cl i hydrobenzo[ 1, 41di oxi nyl),
4.8aydro-21-1. 20

henzo[ 1, 41cli (B%%EI -dih 0- bonzo( 1, 41di oxi nyl ),
2- (6 chl oro-2 I oxi nyl),

[ di oxi nyl), 2- (chrornanyl),
2 (5 quoro 2 3 di hydr o- benzo 1, 4El | oxi'nyl), 2-(7-chloro-2, 3- -
di hydr o- ben7011, 414hes Rimy 9 an Qﬂﬁﬁifcfwm)@é)'l%.eﬁzb\[vflel@]lm ol imggarﬁcnm()lu
2-(7-nitro-2, di hydr o- benzo[ 1, 4]d|ox|ny|)
2-(7- rrethy],_Z 3-clih dro-benzo[ 1, 4Jdi oxin
chl oro- 2, 3-i hydroeaﬁérfiO'FI”QF]%”S?FM?‘)“‘”Q&/(@WH‘6&60‘23 eRFipE @f halogen,
lower alkyl and nitro;

wherein “lower alky!" refers tn a carbon chain composition of 1-4 carbon

m—@i}é—

atoms,

provided that when

(R"’Jc'
10 - ,thenais 1.
6. The compound or a pharmaceutically acceptable salt thereof as in Claim

5, wherein
R and R? are each independently selected from the group consisting of
18 hydrogen and fower alkyl; .
R* is selected from the group consisting of hydrogon and lower atkyl;
ais an integer from 1 {o 2;



benzo[ 1, 41cl i oxi nyl ),
2-(6,7-clichlord: 2, 3-di hydro-benzo[ 1, 4] di oxi nyl ), 2-(8-chloro-.

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

2- (2, 3-di hydro- napht ho[ 2, 3- 14( 1, 41di oxi nyl ) and 2-(4-nethyl -benzoi 1
, 31clioxolyl); wherein "lower alkyl"” refers to a carbon chain
conposition of 1-4 carbon 10 atons, R provided that when-is
2-(3,4-dlhydro-211- o[1,41c.ilexepinyl), then ais |I. 8. The
conmpound or a phanﬁgggﬁtically acceptable salt thereof as in Caim1l5
7, wherein ~ dogf R2 are each | ndependently selected fromthe
group consi sting of ~hydr §gelrciettirametthg KrouRaonsisting ett ed fromt he
group consi sting of drogen<gnd nmethyl; a is an integer fromlto 2;
20sel ected fro i sting zg[ 1, 3] di oxol y1),

dl hydro-benzéﬁ%p 2- ((R3yehighydr p- be 1, 41di oxl nyl ),
2-(6-chloro-2, 3- .d ze[ 1, 4] di O e

2-(7-chl oro-2, 3-di hydr o-benzo[ 1, .1c|ioxin¥I)Q 2-("7- -

met hy1- 2, 3-di hydro-benzo(1, 41di oxl nyl), (R".

2-(0- brono- 2, 3-ci i hysrobed o{%‘, 47di oxi n a O, -
2- (6, 7-di chl g'ﬁﬂgz ' 1 b nz?\% 4 i oWy, 2 . The conpound
of any of C ai Wneein( conmpoufd offf formula (1) is

sel ected fromthe greup si sting of -N=68- chl arg- 2, 3-

di hydr o- benzo[ 1, 41di oxi n(-.JZ-yI nethyl 4ul farri‘l de; and phar maceut i cal | y
accept abl e salts thewgot: 10. A conpound sel ected fromthe group
consi sting' ofRY, S N- (6-%lslor e-

2, 3-ci i hydro-benzs 44di oxi/n-"2-yl met hyl) - sul fam do: and

pharmaceutical | y accept aBI'é sal t;s t her eof for use in neuroprotoction.
Conl: 0 compound SEEEh e hIMLBFH S YR £ VHLIR Ko

2, 3- ¢i i hydr o- benzekh Rf]iglinskepandsntlymetduyid Frerbltfagpugd €epbnaivthg of halogen,
phar maceut i aglbyRQGERLAPL.e salts thereof for use in the treatnent of
an acute neurodegenerative disorder. 10 12. A-conpound sel ected from
the group consi SM[’W@EIBf lo(vgg)atkgL yefRIg io-atirbpr chain composition of 1-4 carbon
2, 3-di hydr o-zw@ngo[ 1, 4El i oxi n- 2-yl met hyl ) - sul f am de; . and
pharmaceutically acceptable salts thereof for use in the treatnent of

~a chronic neurodegenerative disorder. 15 ' 13, A0 d selected from
t he group consisting (28)-(-)- g hl qRéyhz.qB.- g,,_ -
L
10 provided that when is & ,thenais 1.
7. The compound or a pharmaceutically acceptable salt thereof as in Claim
8, wherein

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

R* is selected from the group consisting of hydrogen and methyl;
a is an Integer from 1 to 2; '

is sclected from the group consisling of 2-(2,3-dihydro-

benzoh Aldioxinyl), 2-(benzo[1.3)dioxalyl), 2-(3,4-dihydro-2H-
20 benzo[1,4]dioxepinyl), 2-(2,3-dihydro-honzo| 1,4]dioxinyl}, 2-(6-chioro-2,3-
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di hydr o- benzoftidl oxln-2-ylnothyl)..sulfam cle; and pharnaceutically
acceptabl e salts thereof for use in the prevention of neuron death or
damage follow ng brain, head or spinal cord trauma or injury. 20 14. A

conmpound of forrmula (I1) OOH30 .,.-.NH2 O H (I1) O a
pharmaceutically acceptable salt thereof for use in neuroprotection.
15. A compound of formula (H OC H30 M12 H (I1) or a

use in the treatnent of

¥ . h ff
phar maceut i ca 6J Hé@ g? %q?ﬂéﬁﬁ%’&?‘lﬂtéf(%rfﬁ%@ A%E@h%aw&nm[‘lﬂdfﬁlﬁﬂﬂﬂ h@1)

an acute neur

001-130 0 N H(Q{rblh)anyl},2(5 ﬂuoro@“a‘-@tl'@b@-ﬂi@%[’ﬁJl]@ﬁ)'xhbﬁl)a@-?ﬁ%l@m g ssalt
i ¢ neurod generatlve

t hereof for usge t me
di sorder. 17. A' Wgﬁbéﬂﬁd’&tgﬁf%w 'y (?VT’ 0"&@&%1@ idigxolyl), 2-(7-nitro-2,3-
dihydra-henzo[1,4]dloxinyt), 2-(7-methyl-2,3-dihydro-benzo[1 A]diaxinyl), 2-(5-

5 chlaro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-broma-2,3-dilydro-
henzo{1,4]dioxinyl), 2-(6,?~dichloroi2,3-dihydro-benzo['f,4]c!ioxinyi). 2-(8-chloro-
2,3-dihydro-benzo(1,4 dioxinyl), 2-(2,3-dihydro-naphtho[2,3-bj[1,4]dioxinyl) and
2-(4-methyl-benzo|1,3]dioxoly);

wherein “lower alkyl” refers to a carbon chain composition of 1-4 carbon

10 atoms,
R I
I3 ) \ — / .
* provided that when is 2-(3,4-dihydro-2H-benco[1,4ldioxepinyl),
thenais 1.
8, The compound or a pharmaceutically acceptable salt thereof as In Claim

15 7, whergin
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;
# is an integer from 1 {0 2;

20 is selected from the group consisting of 2-(henzol1, 3]dioxolvl), 2<(2,3-

dihydro-benzof1,4]dioxinyl), 2-(2,3-dihydro-benzo[1,4]dloxinyl), 2-(6-chloro-2,3- ,
dihydro-bonzo[1,4]dioxinyl), 2-(7-chluro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7- -
methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bramo-2,3-dihydro-
benzo[t,4]dioxinyl) and 2-(6,7-dlchlore-2,3-dihydro-benzo[ 4]dioxinyt).

25
9. The compound of any of Claims 1 to 4, wherein the caompaound of
formula (1) is selectad from the group consisting of (28) ~(-}-N-(8-chloro-2,3-
dihydra-benza[1,4]dioxin- 2»ylmethyl)-sulfamlde and pharmaceutically
accepfable salts thercof.

30
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i f for use in the
or a pharmaceutically acceptable salt thereo
prevention of 10 neuron death or damage follow ng brain, head or

spinal cord trauma or injury.

10. A compound selected from the group consisting of (25 )-(-)-N-(8-chloro-
2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-sulfamido: and pharmacoulicatly
acceptable salis thereof for use In peurvprotection.

3 11, A compound selected from the group consisting of (28)-(-)-N-(G- chlom-
2,3-dihydro-benzo{1,41divxin-2-yimethyl)-sulfamide: and pharmaceutically
acceptable salts thereol for use in the treatment of an acute neurodegeneralive

disurder,

10 12, A compound sclected from the group consisting of (28)~(-)-N-(8-chioro-
2,3-dihydro-benzof1 Aldioxin-2-yimethyl)-suifa mide; and pharmaceutically
acceptable salts thereof for use in the treatment of & chronic neuredegeneralive

disordor.

185 13, A compound selected from the group coﬁsisting {28)-(-)-N-(6-chloro-2,3-
dihydra-benzo{1,1)dioxIn-2-yimethyl)-sulfamide: and pharmaceutically
acceptable saits thereof for use in the prevention of neurori doath or damage
following brain, head or spinal cord trauma or injury.

20 14, A compound of formula (il)
OCH,5

f | \\ ~NH;
(n
or a pharmaceutically acceptable sall thercof for use in neurcprotection.

156. A compound of formula {ll)
OCH;,

\\ ./NH-Z
Y
(i

or & pharmaceulically acceptable salt thereof for use in the treatment of

an acute neurcdegenerative disorder.
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16. A compound of formula (1)
OCHy

' _.NH,

(i
or a pharmacautically acceplabla salt thereof for usc in the treatment of
5 a chronic neurndogenerative disordor,

17. A compound of formula ()
DCH3

f \\.,/NH2

(m
ora pharmaceutically acceptable salt thereof for use in the prevention of
10 neuron death or damage following brain, head or spinal cord trauma or injury.
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