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| MtV thuind entitsty.h in the U S and abroad. For
exanpl e, many individuals suffer from 20
neur odegener ati ve di seases. These di seases |nclude a

range of seriously cﬂ:q:Ei_bi@gtng INVENTIONS, such as
Par ki nson s di sease, nmyot rophi ¢ T ater al scl erosi s

(ALS  Thgpressigvantanis-dimedied fothe ppe of bpBredvsed heterocycle
"&tﬂfdrﬁﬂfeo&bﬁvati@% %ﬁ%urﬁb?&@bm agelsS eﬁ%e{aré@eﬁ? fivehtion is

retinopathy, nulti-infarct dementta, macu

dekgibes directe e useeol barzo-ireadhetesaaygla sulfamide,dervatives for

hmgatg? hasht! iyner
preval ence Oo}?%ggger %gd/gﬁgﬁg&ﬁﬁge | seas@ iﬁgvé Qrsé’{d%’esr y'ore
m@mu leelydontie treatmemtf of adude er ¢heenic eeufedgaanesativen glsorders

B R ap R dataBe R *Coci el Tana TS S

financial burdens on sufferers, care-givers, and the

‘general community, | I seases
can | ead to deat i Iy, they

can beN@kadiyger‘iHraﬂ\Vééeémcrﬁoﬁy@ﬁhat @Wd@daﬂétyyﬁahdwlduals both in

often cul nat i n the fferer, r rin di cat.ed
i ther b t%?q 0?@,3,1_& %xanigllé many individuals s%ffe rom

neurodegeneratlve diseases. These diseases include a range of serlously
debilitating conditions, such as Parkinson's disease, amyotrophic lateral
sclerosis (ALS, "Lou Gehrig's diseése") multiple sclerosis, Huntington's
disease, Alzbeimer's disease, diabetic retlnopathy, multi-infarct dementla
macular degeneration, and the like.

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 7 0
years of age‘) poses significant medical, social, and financial burdens oh

- sufferers, care-givers; and the general community. Following onset, these
diseases can lead to death veril duickly, or alternatively, they can be slowly
progressive over a period of years, often culminating in the sufferer requiring .
dedicated institutionalized care. .
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whi ch affect mental faculties such as Al zheiner's, is

growi ng dramatically. The nunber of individuals having

Al zhei ner's disease is growi ng exponentially and it is
estimated that today 5 there nay be as many as 24

mllion individyals worldwi de afflicted with this

condi t ASrthe fopwiatial ages the {eaquenoy with wmé"eaaiugnta are d:agnosed

d%ﬁﬂ%ﬁbdé‘&eﬁé@ﬁ@é%néé&é&%ees eBaly ?{H V“Ph affect mental faculties

characteri zed y progressi ve OSS 0 romthe
bakeh asa\lzheigars: s gwaviegdiamedicale Zhe rornkeer dfrindividuals having

aﬁ%um@?@ tyd il i g)zr {vfrﬁ]?%ﬁéﬁéﬂ%#lg%%ﬁ’ f%sse l}ﬂafe%et'hat today

target nerves are

ptreyaasaybe.as maoy afsi 24 rﬂulllanyndlanmjaﬁmrldemi@aﬁhd:ted with this

Pi§k'i§|ﬂﬂi sease has a simlar clinical-picture to
'P\% r's disease but a sonewhat slower clinical

course and circunscribed atrophy, nai nI y affecti ng t he

frontal and te i mal npdel for

Al zhei Al AEmer SU56SAs (RBT isscatRarbRY AbdRnesR R Process in the
heagshtt wRXh i @RERRENIZYBY %ré@@sfs%ﬂags efcelis fi8Althe basal

p aques. It |s thought t hat an effect

fﬁh@'wo%\e ral cogieX Anchythes braRPaR a/AGeIgholINg NS mitting
Sﬁéﬁrcfd%r ard fHeir ﬂr&&%éﬁés 2ré PRt Ay aﬁéél%@s SSeniftt plaques and.

present there are [iative treatnents
t aeu@b@ilerwt@nltqs(ﬁreu presephdiiples 'disqnse har 8 sm@ar chmcal picture

f’g{ Jél{ﬁ%?ﬂe?s @'i%%\%gﬁadt%[)%o bﬁ/h%t iy rdihicd cHgFLQJ 8n@"

progression an
gr@nroﬁgmactgupsby, rnam gmctiawmmmamsn@ﬁempwmm«as One

gl f '}Fadé/%r A?zhe%%%grggillsneag%a%)%ﬁi t)ﬁ'?e lc%?ﬁgrgﬂéas displays hereditary

Me@dmncliitbwatdithe formda\tvohfmﬂeuehtglaqwﬂt |$J§hOLR_ih't$hat i& drug has

T, ul ar,l served chan tie

papeTRbin % nBHe 1 H1GS I g PR ek B baghe dmeprins of

?Alzgi@llmerﬁai’lﬁ@lﬁk'ﬁgillmm cAl ;blféselﬂt tH?e ka"vrﬁlrfaﬂla?ige treatments but
substantj a ni QCuUsS oer yl eus ere there .

al'® "eRs *‘Pg é%??@&%‘?n 'rhé?z\'f@"@é $ PAYEaSy t h reacti ve

gliosis (nost pronounced in the substantia ni gra) :

along with distinctive e03|noph|I|c i ntracytopl as

i ncl us}q"&fﬁ'gnsw{s iseasgl (RP)3is adirarggeal middle qﬁrbaﬁes"fe with very

dual b?@@ﬁ@éléﬁ‘hd&a @fr‘él‘oﬁ@ba colhss. EHARWB@N BQSPN@LPLES OF
i ffness and sl owness- novenent, IXIty of faci al

e%T%gN%MEmwNE} Vol r%rﬁﬁd ed., Ed by Isselbacher, Braunwald, Wilson,
Martin, Fauci and Kasper, McGraw-Hill Inc. , New York City, 1994, pg. 2275. .

The most regularly observed changes in patients with Parkinson's disease have
been in the aggregates of melanin- containing nerve cells in the brainstem
(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
devéloped 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 relakation,

are common features. Generally, accompanying the other characteristics of

2
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WD 2007/ 075698 PCT/ US2006/ 048451 the fully devel oped
di sorder is the festinating gait, whereby the patient,
progresses or wal ks with quick shuffling steps at an
accelerating pace as if to catch up with the body's

t ' The treatment of ParKki
T Bl e fisordsn i yhefon Nesipe st WiTeBH e eation,

Wptdgrekees ot delikSwRH rcﬁﬁéib’slhmldﬁ‘éﬂé 5 QR RS afing pace as if to
parti al cure at best Under | yi ng rruch of the

t Flghum With; hﬁlhﬂﬂy[%/m?%teﬂpf gEaly. t o the fact that none
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s?’“"%é%*?g' ?"%t?\r!% ed‘??euﬂs%??b?'} U'It'mais WelPh "E“os‘%ﬁ%s to be

seached wbermp!yamﬂcﬂ@g@ﬁén Woﬁ@éﬁ&o@fpeﬁbéfé(ﬁ)r@ﬁé Wss of basal
each 15d¥ﬁ In the US., a stroke occurs every

rrgﬁﬂ@a or| ty of stroke patients sustain

permanent disability, and stroke is the |eading cause

of neurobg |cal disability in adults, affecting 3-4.

m i oft e‘é'OGjPSQFi@rat'VG'I%}CB“Q%mﬂ@mS hgwans sesult from or are
PoRrfRs e Rfle it 1ast X SQH”B RE d'? ngm% rinjury.

chroni ¢ neurodegenerative d| ers. urt erb

r BREPIENG I RRe SPEF°%§’§HD§"Y\H$| ZQQ ape n&mc@ﬁﬂ%oéﬁmkmoccur each

S S RE oty v R TG ERR R B fOke pationts

Teiestpinepeimanani slisatolityi andistrekedsl the leading badsé of neurologlcal
NSdabfRf At 0 q§n§1 terlngtoa »
subfecw?‘ngcﬁg{esdg#ﬁé{r?@@? éhﬂﬁera U (,Zglnlsy ef fective
amount of- a conpound of forrmula (I) Ra ORL | Il /

There remains a need to provide an effective treatment for acute and
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

The present invention is dlrected to a method for neuroprotection
comprising admlnlsterlng to a subject in need thereof a therapeutlcally effective
amount of a compound of formula (I)

' R* O R’
. /
(CHg)a——N—‘ﬁ:—N\
2
. - o R

- wherein



1 R(CH2)a NS-No\ R30 " 2 (l) wherein 3 WO
2007/ 075698 PCT/ US2006/ 048451 R1 and R2 are each

w0 pabepewegent |y sel ected fromthe group consi stPEyUST006/048451
hydrogen and | ower alkyl; R4 is selected fromthe
group consisting of hydrogen and | ower alkyl; a is an
integer froml to 2; 5 - is selected fromthe group
consistingof RS/ O51 \ O(\ I (R )b O (R5c ~

> o 1| R R g7 ekl g eyort gyt theliod ansisting of

[ hydgg;erfamncﬁNé;oaIR I;and wherein cis an.integer fromO

to S@FSla |nde endently selected fromthe
group rf§| §Gigd &ron A gEP corsiglingipkhydraeenand ower alky!;

a is an integer from 1 to 2;

5 ' is selected from the group consisting of
O
. = i x—C
R | (RO~ -
N Z 0

(R :
\/
(R%)s >g— (R%);
- (RO
/ /
Y ﬁ -
Xy
(R)c
X
@C( }%
10 - wherein b is an integer from 0to 4; and wherein ¢ is an.integer from O to
2; '

each R® is independently selected from the group consisting of halogen,
lower alkyl and nitro;
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) b~ provided that when is 0 or (R5)c (R5)b ( O then a

WO 200107998 a phar maceutically acceptabl e salt tPer/esfonc/®8451

The present invention is further directed to a nethod
for neuroprotection conprising adnministering to a
subject in need thereof a therapeutically effective
anmount of.conpound of fornula (1) OCH3 O (r) \/NH2 .
HON -.0 (1) or a pharnaceutically acceptable salt
thereof: 10 Exenplifying the inventiop

neur opr ot ection conpri g N adrq;@ dj ect
in need thereof a therapBu/tl cal | of
any of dager De above. npl e,

t he |neté6r}§|%§ i'S dlﬁ‘rgnect ed to% met hod for the or

t reat nent qliqs)(;LS acut e neur odegenerative di sorders

conpri sin i steQ to a subject in .need thereof
a thera KTy fect\ve anmount of any of the

c I jed aboye—I n anot her exanple, the

i nventi i ' d tg a nmethod for the treatnent

of chronic neurodege@erat i ve, theoaders. Furt her _

exenpl thod f preventing

neuroan %%eg{%ehﬂxggnéag%#%ﬂ%oﬁ tglj'eéﬁo nsult or

injury to the brain, central nervous C
The present invention is further directed to a method for neuroproteétion

comprising administering to a subject in need thereof a therapeutically effectlve
amount of compound of formula (ll)

OCH3

\\ ~NH,

or a pharmaceutically acceptable salt thereof.

0y

Exemplifying the invention is a method for neuroproteciion comprising
administering to a subject in need thereof a therapeutically effective amount of
any of the compounds described above. ‘ )

In an example, the invention is directed to a method for the treatment of
acute neurodegenerative disorders comprising administering to a subject in
need thereof a the‘rapeutically effective amount of any of the compounds

described above. In another example, the invention is directed to a method for

. the treatment of chronic neurodegenerative disorders.

Further exemplifying the invention is a method for preventing neuron
death or damage following an insult or injury to the brain, central nervous
system or peripheral nervous system.
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met hod-f or neuroprotection conprising adm nistering
to a subject in need thereof a therapeutically
effective anount of a conpound of fornmula (I) R4 O
RL R(CH2)a NSN' 5 02R (l) or a

phar maceuti cal |y .acceptabl e salt thereof, wherein , a,
R1, R2 and HAE] Al 20 WERGRIPIIONQF THEJINVENTEIGN
I nvent mpR presbHf iNBhtigh ialEeteliGod mBAPEbr urbPfotection

treatment of acute or chronic neurodegenerative

" dredndising administeriagdata suljeat indreadsthiereota thetbpeutieally effective

Qnﬁ)dm%,g?%d‘ﬂﬁo&mopf&%mg neuron 10 death or

['owmng i njury. used herein, the term
" neur opr ot ection” | .nean the pprétecti ngt neurons
in the brain, cen ervous systém fr Reri pher al

Va
nervous system (Rkd?elantiCHn.—thd-bBa or spinal -
cord) from death ahd or damage. Pre'eral‘éﬂw 15 the -

neurons are protected from death or danage cHsed by

oxi dative stress, for exanple .oxygen radicals. "Apette

neur odegenerative disorders” included within the ,’ N

met hods of the present invention include, but a eﬁm ;
t a’ R ¥

i mi t e8P aRharEaCSUSCcRpaecetabloralt hereof, wherein
NRALAAIICARS At hvfeifl RANLR STIRS PF&;‘eﬁ il eMtibh is flrlrg‘rler directed to a

neuron. death or damage includl ng cerebrovascu )
i Methed fardhe jreataent obaguie erchrenic nkdrodegebetdtive disorders. The

d5roRgRt ir%ﬂtiaﬂ ijé‘ Rty &t réc%ﬁ gply ﬁgrﬁgfi‘nbodi £or 1156 @E&e@\!ti g neuron

t
damage

ischema or rnfarction inc olic ©
adigathrorgaioage felimvingiiojury.r eper f usi on fol | owi ng acute
i schem a, perinatal hypoxic-ischemc injury, cardiac
arrest, as well-as 25 intracranial henorrhage of any

type (Asasedihareiruhe tetm Fheuitastotectien’ shiainean the protecting

subdur al., .subar.achnoi d and intracerebral, and

TPPROF dn R R4 PRl VRYY SYStefeer Bﬁgz’t‘?h”é PEaYaHs system

bigtrefevablliimitthe Brain, orepialcord) froRN@sdthtdrt osH@nage. Preferably,
the neurons are protected from death or damage caused by oxidative stress,

for example oxygen radicals.

“Acute neurodeéenerative disorders” included within the methods of
the present invention include, but are not limited, to various types of acute
neurodegenerative disorders associated with neuron death or démage
including cerebrovascular insuﬁiciendy, focal brain trauma, diffuse brain
damage, and spinal cord injury, that is, cerebral ischemia or infarction including
embolic occlusion and thrombotic occldsion, reperfusion following acute
ischemia, perinatal hypoxic-ischemic injury, cardiac arrest, as well.as
intracranial hemorrhage of any type (including, but not limited to, epidural,
subdural, subarachnoid and intracerebral), and intracranial and intravertebrél
Ie_sions (including, but not limited to, contusion, pgnetration, shear,

compression and laceration), and whiplash shaken infant syndrome.
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result of stroke, acute ischemic injury, head injury
or spinal injury. "Chroni c neurodegenerative

di sorders" included within the nmethods 5 of the
present i nventl on' included, but are not limted to,
Al zhei mer's disease, Pick's disease, diffuse Lewy

bBsfermklikdbe agyte Hebsagegenaiptive disosder s epult of stroke, acute
( h syst em degener ation
%Egé}[r)rm’gig l#@;&% gcl)@rzslwbpﬁﬁ%;r% c@%’é,: | eptic conditions

associ at ed WI th neurodegeneratl ‘on, notor neuron

di seasagnt dletiiibdnd ‘Hérgi’it}le%nkéfc?é@" RALEE@Hithin the methods

degenera IVG cortica

. debjirecpresenhinvahioPindluded, b - aBerrmtlllrrateddnsph@hehﬁ‘ner's disease,

%am ubacut scl Er 0Si (?%Fanencephal it
s degase drrisale S6RSE’ Piggtesie supranuciear palsy
s¢Steel-Ridrepdsdnm gyn(ﬂﬂdmé)l,l @huigsyBiein degerfratieny(Shyanaybr

p@g{;ﬁ'@ﬁ}ﬁ)%ﬁ rﬁghl%%%phas ﬂoqﬁs tg%%é(égt,gld wntrl'n neurodegeneration,
SIS BBA d|§éas'l$sambﬁxdi|¥q er?yo%%‘ﬁ:h‘i& IaYé’rQPE&I@F@éﬁ b(‘i-‘éééﬂeratlve

degener ati ons Tourette's di sease
bataxias é’ﬁ&'cﬁébﬁé@b@@%’ierBHngA'—gpPﬁdﬂnms's@ﬁﬁmllammplex of

”G%%FH %rub%khfép?é’leﬂg‘?ﬁ?ggﬁeﬁcgbﬁﬁﬁéehunﬂygfdrf@ alsease Parkinson's

scl erOSIS rimar scl erosi s
spissase, Wl@gp@thlamﬁmiugmommﬁ]smtesrast;ophy) primary

é’iu%?ngﬁlge a?géggédg rlﬂbﬁ%ﬁledepqa%r%glI\Zg%’l%&?ﬁ@seph disease /

Verinoeetebillge ataxiatyel 3aderolyopeateeralpslr idegenerations, Gilles De

g e AT M ——

lSI_ﬁlll_dCDl;ﬂEh,tl’O@hgl’ (b(epn:adyl s?is?e)( mudtipldiserosisf prigiary lateral -

I tea to ut zt e - 0D, . .

St Buaflel $bAbc DaAIe G Werdbisstiofmann disrgse akygelberg-
Pamlanddr dissass) i Tay-Sabheidisedde) Sdritmhotidissase, familial spastic
neurode\gloﬁfr ative |sor er is selected from

AISRRP e arts'@a%% lnagder disgnseqspasti;parapaeesis,
dﬁﬂo@?@@lﬁe ﬁiuItli%@&?f@hﬁbeﬁéééh’alopg@yQJiﬁﬂlal OIysautonom da (Riley-Day
i sorders ch mani fest neuron déath

BYNAPEe); %'?‘é PF'HP@P\%%P‘GISO('%U@H@L Qubaowrnmqﬁ tQ kseutzfeldt-Jakob,
r@bk&%mﬁsfraasaéa%nb.dk@v%a%@ Kt %a fafja@ i&RliaRfhsomnia).
regardl ess of underlyi etiol ogy, includi

aP'@ e@bly, éhe@é\ﬁ%ﬁ@ur@ Qﬂfrfélﬂv@l disardenis m?@cted from
CR&HbH]QPé di¥clale MPARINs OIS Tiddide! Ml BTRILSR or.cerebral palsy,

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
associated with Alzheimer’s disease, vasqﬁlar 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.



10

15

20,

25

30

30 associated with Al zheiner's di sease, vascul ar
denentia, diffuse .white natter disease (Bi nswanger's

waele@earzwys denentia of endocrine or netabolic PCT/YEI006/048451

denmentia of head-trauma and diffuse. brain damage,
denmentia pugilistica and frontal |obe denentia. 7 WO
2007/ 075698 PCT/ US2006/ 048451 Al so included w thin
the present invention are nethods of neuroprotection
(i.e. methods for the prevention of neuron death and /
or damage) following injury to the brain, central

- NET VO YRIGAR (N.m{ fe%bnﬁ.m/%hveH%rémétﬁaasmefe'n

the injury resu rom chem cal, toxic,.i1nfectious
nadraﬂmmtmnd(l L. methoda:fartthe preyemty:n @il@@terpatﬂqathtam@! / or

TR oV, B PSR B Seporonee

' heatbwslydtem vﬂmremi thednjiiry renmnn@fronnphem;cai,etgmodIlrdestlous,

t b d
FRAEROR Eneor s wnEhEImaN) Biktalby B8 ISEPLR of iff Bidsent
Erlionvde dﬂ?éct@@@@ pféliérﬂhlg&%ur@ﬁ deatialoreaimage following brain,
observati on or erinent. The term hera eutically

é\ﬁﬁé@tn%{eoéﬁ%ﬁ{ o rtraeeg QTé'PJé"Yr reHaEHSSY ﬁ Favss;
anount of active conpound or pharnmaceutical agent that
elicits the biological or nedicinal response in

t i ssud hgjteramsubiectaps ysed hegping ralers to askammab Sﬁ%raﬁl}' a
Pnarhfef %Bgﬁgref%@bﬁ{ﬁ Hgﬁia‘ﬁn wHIRH CBbefid <96Je9tr oftd¥ent,

cliniclan es alleviation of the synptons
obsehatiohswe@esmetitsor der being treated. 20, In an

enbodi ment of the present invention Rl'is selected-

fromthe group consisting of. hydrogen and nmethyl. In

anot hélfheerdmn‘ithempmmcaliq gffextie amownthas usedRberein, means that

sel ect e om t he onsi sti r . .

3B AR SRR RS b S P3RS bitogint o

Eﬁf&ﬁh@fésﬁon@é? lBZtlsau@ sgatem, iarnghnagemhuma? Iﬂiatas theing sought by a
are each net 25.1n an enbodi nent. of t

GSRAENGH Ve N, aieial OB o rnici, gl ks

&MBGiaibh ¥t syrptbmabothe@iBedddlor dikBravr iy treated.

enbodi nent of the present invention -(CH2)a- is

-CH2-. 30 In an enbodi ment of the.present R4 is
sel ectindyd ERIBIIACAE 8B present invention R’ is selected from the group

consisting of hydrogen and methyl. In another embodiment of the present

invention 'Rz is selected from the group consisting of hydrogen and methyl. In

' yet another embodiment of the present invention R' and R? are each hydrogen

or R* and R?’are each methyl.

In an embodlment of the present invention -(CHy)a- is selected from the
group consisting of —CH2- and —CH,-CHz-. In another embodiment of the

present invention -(CHz)a- is —CHo-.

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

In an embodiment of the present invention a is 1.

8
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consi sting of hydrogen and nethyl, preferably, R4 is
hydrogen. In an enbodi nent of the present invention a

w0 2001/075688 WO 2007/ 075698 PCT/ US2006/ 048451 | n BEIT/US2006/048451

enbodi nent of the present invention b is an integer
fromO to 2. In another enbodi nent of the present
invention c is an integer fromO to 2. In another

enbodi ment of the present invention b is an integer
fromO to 1. In 5 another enbodi ment of the present
invention c is an integer fromO to 1. In yet another
enbadi t t

o an e o apobiffeft GRS ny BRI AROS 15 Y ifloglr #h B0 2.
@anpther. emhoqlmeramitthe rpremdnvmttorm is ar integesfom O to 2

PR Bt oA R bBM ekl A egef £bm 018 1.

aebdwrambodimdritef th® prdserid igventiprco nsiaaﬁmtageofrofr%)to 1. Inyet

ol Spadaiont arht Riksent e 1§ fih g Rard i g integer

féen 0rtelR mefé?aswlmmég@ fotR® £ 1IN Yét dRthdPerboantent of the

Oz:liiiii: [1if-_0 9 WD 2007/075698
pm%@mwtmlamanwﬁgprfrﬁnaﬂ e R0 of the
present invention, - 'is selected fromthe

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

R A S
R | | ® —
group consisting of ~ \ # 0 ;

(R5)c

AN
(R%)5 - (R%
N X
s (I >§
. In another embodlment of the present lnventlon
OD%—
is selected from the group consnstmg of

(Rs)c
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group consisting of
2- (2, 3-di hydr o-benzo[ 1, 4] di oxi nyl ),

wQ2qobermosed 1, 3] di oxol yl), 3- PCT/US2006/048451

(3", 4-di hydro- benzo[ 1, 4] di oxepi nyl ),
2-(6-chl oro-2, 3-di hydr o- benzo[ 1, 4] di oxi nyl ),
2-(6-fluoro-2, 3-di hydro-benzo[ 1, 4] di oxi nyl ),
2-(chromanyl), 2-(5-fluoro-2,3 5

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

2-(7-chl oro-2, 3-di hydro-benzo[ 1, 4] di oxi 2-(6- .

chl er 6- benzol[ 1, 3] di oon yl), ‘ @ ‘ .
et iyl Ao AR RPEIE P e ap A BYPRf) > = K'Selected from the
Zgréﬁp%h@rsﬂng o'sed Sdﬂﬁ)ydrbafélﬁoy Aldloxinyhy2)benzo[1,3]dioxolyl), 3-
TovRdinyarehebrel A ETOr %[-@éﬁ%m% Miridrashenzolt Aldioxinyl),

(22 (@-ﬂGB}dlé@J 8uh§d?8 B&Hﬁ@gbﬂ] )él]ﬂ(&%bmdn»lﬂz '(B-thfdro-2,3-

I d
zilhynr@ebgr}a{a?bg?m@rmyb] ET(Zs&ﬂ 9110; 3- glﬁbgtmkaﬂé@ma]dloxmw) 2-(6-
lggrﬁoll?fsylgﬁo f)eéqmmtrbfél Qfﬂlh?ﬂ\'o ber‘:z%[$ell]@6§<r?\§d) 2-(7-
fromt consi'sting 2- nzo di oxol

nitb2-Hiydoo- bpoRoB A1kl - phioro-2,Secihyarb:

é)_e%r%piﬂrtgrs‘&léy@ 4l @36% oﬁ?o%zghgq fﬂgéﬂ%éo[ﬁ zi,g):ilmﬁl yl) 2-(6,7-dichloro- |

2 8- Hinpdroyberzoft ,@]myﬂml)b@f(Bﬂ{thlﬂb]-ﬂ,lSedlhqu pegz@[a 4]dioxinyl); 2-

T B G A R s Mo iocomn

I n anot her enbodi nent of the present invention, is
sel ected fromthe group consisting of

2- (2, 3-di hydro-benzo[ 1, 4] di oxi nyl ), 2-(7-

met hyl - 2, 3-di hydr o- benzo[ 1, 4] di oxi nyl ) and .

2 ( 6- bl"noembtlge];gerql'b%ﬂ‘hgnt SOnResresbA iﬂﬂ/@hﬁéfﬂx ny Nisdklected
nbodi nent o resent 1 nvention is selected

ffrcmthhegrgu@ apns1§t3n9 i’sttiemngobt, 3]@@&@% %16% Srdifdraal kyl .

S RRTL A0SV T8 T o, ARG Bene T Rich PSR- (rponioro-2.3-

mhmmmm@n 4¢tﬂ|oxiﬂyé Qf(@sl’eﬁth)ﬂ"lﬂl@ﬂhm? hemoﬁ ,Aldioxinyl), 2-(6-

B 2o EPebact, FRERIMIERRY 2B P blg 2 g

2007/ 075698 PCT/ USZOOG/ 048451 the present invention,
the stereo-center on the conpound of formJIa(I) IS i
the R-configuration. In an ent

e nt of th
i RERl! Gidipn yeo%a@ﬁw%femep%ﬁ%nt(q fhe present invention,
is selected from the group consisting of 2-(2,3-dihydro-benzof1 ,/4]dioxinyl), 2-(7-

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

In an embodiment of the present invention R® is selected from the group
‘consisting of halogen and lower alkyl. In another embodiment of t_he present

invention R® is selected from chloro, fluoro, 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



IS present as an enantionerically enriched m xture,
wherein the %enantioneric 5 enrichnent (%ee) is

wW@e@anew9g han about 75% preferably greater theeT/ER®0O6/048451

10

15

20

90% nore preferably greater than about 95% nost
preferably greater than about 98% Additiona
enbodi nents of the present invention, include those
wherein 10 the substituents selected for one or nore
of the variables defined herein (i.e. Rl, R2, R3, R4,
x e graseit inyentian die staraotaerdel @aﬂwcomp@ana@ formula (1) is in the

'| wbghﬂgg}at,oﬁubst ituent or any subset of substituents
.sel ecte

fromthe conplete list as  defined herein. 15
Repr esdntait embodimpoluofdbegiresmt ipveston thenu@nmpbund cﬂlf@rmula )}

t heb@ée‘?ﬂ s gﬁgﬁt‘?&néng@yo%ﬁnﬁge{dderé] )ﬁﬂ% H)q % enantlomenc

resent 1nvention ar
T@bllrlebrrmrﬂr(% @ebisl gmatdrhban aboun75%3dﬂ'dfer§blgr 8ater than about

defibnes. th st reo ur 0 t the car on atom
oPOPaMREs BFefe iRt SEAaE et PO\ mat sicioamly reater than
Waepeat 88%lesi gnation is |listed, the conmpound was

prepared as a 20 m xture of stereo-configurations.
Wiere an "R' or "S" designation is listed, the

st er eo-AudifiorgallerbSdimtts bARRA %eht‘%ﬁe‘ﬂﬁ%' MERIdPIsY wherein
iched starting material. Table 1. Representative

cg}?pﬁﬂ'%‘étuef‘ Sﬁﬁ'%?ﬂeﬁ for ope prnege Of@e(\(aﬂzjole& definad herein (i.e.

Q:%FQZR2I B° Na?, »atves 69 A G %)&%%A%el%ctéa S b é}}ﬂpﬁ'\glvudual

enzol 1, 4]d|0X|nyI)

: 255("3%??28[1 oBpQY §4BFEH 9f sulstivents melectedionOtiE GBpkse list as

PEEfihS2 P@RdiR48451  3- (3, 4-di hydro-2H 3 .
benzo[ 1, 4] di oxepinyl) CH2 NHH H 2-(2,3-di hydro

Representative compounds of the present invention, are as listed in.
Tables 1 below. Additional compounds of the present invention are as listed in
Table 3. In Tables 1 and 2 below, the column headed “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: Ré resentative Compounds of Formula (N

R* O R!
! ||
7 —(CHo);— N"‘"ﬁ—'N\
' O

RZ

"ID No. Stereo| (CH.). NR* R! R?

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

2 2-(benzo[1,3]dioxolyl) " CH. NH | H H

11




4 benzo[1,4]dioxinyl) SCH NHHH 2-(2,3-dihydro 5
benzo[1,4]dioxinyl) RCH2 NHHH 2-(2,3-dihydro 6

PCT/US2006/048451
2-(2,3-dihydro 7 benzo[ 1, 4] di oxi nyl) CH2 N(CH3)

whemwzofb9st] di oxi nyl ) CH2 NH et hyl

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

net hyl

"H H

HH 2-(6-fluoro-2,3-dihydro 9 benzo[1,4]dioxinyl) S
CH2 NHHH 10 2-(chromanyl) CH2 NH H H

2-(5-fluoro-2,3-d ihydro 13 benzo[1,4]dioxinyl) S CH2
NH H H  23(3AcHihydee-2H3- dilhyd roj 14 |
At s ety WO N W B e P
benzol[ [L, 4] Qi-(@;(B-mUH\))erH2CI-|<. NH HH 2-(7-njtro-2/3-di
gyg7r 1 ben 2[43@4%5 ! r)ylb ?o?f,z i I(;Ixil_|n9|I|-'3 i) Clhb H
NH H' Zgg@gldﬁ d?o2 3-di hydro 20 "
benzo[ [L, 4] di oxi n NHHH 2-(8-nethoxy-2,3
di Rydr p- zé 'PXu]yal oinfl) IS b H NH 15 W H
2007/ 0[(569%. wwgbmélt 451 '
. 6 benzo[1,4]dioxinyl) CH, NH | methyl | methyl
2-(2,3-dihydro-
7 benzo[1,4]dioxinyl) CH: N(CHoa) H N
2-(6-chloro-2,3-dihydro-
8 benzo[1,4]dioxinyl) S CH: NH H H
2-(6-fluoro-2,3-dihydro- : '
9 benzo[1,4]dioxinyl) S CHo NH H H
10 2-(chromanyl) CH; NH H H
2-(5-fluoro-2,3-dihydro-
13 benzo[1,4]dioxinyl) S CH; NH H H
~ | 2~(7-chloro-2,3-dihydro- |
14 benzo[1,4]dioxinyi) S " 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) | S CHz NH H H
2-(7-methyl-2,3-dihydro- '
19 benzo[1,4]dioxinyl) S CH» NH - H H
[ 2-(5-chloro-2,3-dihydro- | '
20 - benzo[1,4]dioxinyl) S CH, NH H H
2-(8-methoxy-2,3-
dihydro-
2é benzo[1,4]dioxinyl) S CH; NH H . H

12




2- (6-Dbrono- 2, 3-di hydro 24 benzo[ 1, 4]dioxinyl) S CH2 NH
HH 2-(6,7-dichloro-2,3 dihydro-
whewzofb9st] di oxinyl) S CH2 NH H H

29

PCT/US2006/048451

2-(8-chloro-2, 3-di hydro 30 benzo[ 1, 4]dioxinyl) S CH2
NH HH 2-(2,3-di hydro naphtho[ 2, 3- 33

b][1,4]dioxinyl) S CH NHHH 2-(4-nethyl

35

benzo[ 1, 3]dioxolyl) CH2 NH HH Table 2: Additional

(‘nnpmmdc of the Pr esent nvention Rl14 Q- R11 ~1 11l s
y X- N [@-{Gbramnpi23idihygro- st er eo [X NR14 - R11 R12
2-o45- net ot A1dbRKOIRC 23 BenZo[ 1odl di axigy ) | S &
NH H H %—Oﬁe’tkv?ca?’gon | -2, 3 |di hvﬁﬂrzo- 26 e H
benzo[ |1, £-(8,ddichibio-83,3zH2 | NH H H
2- (6- net hoxyc -2, 3idi hydrjo- 32
benzol[}l, 4] di o‘ﬁf’\?@?’)y S CH2|NH H H : ‘
2-9¢5- hly drisnamgt AidioRingl) di hydo- |34 OBiazo[|1, MHdi pxi #yl)| H
S CH2 NHH H 2-(7-am no-2. 3-di-Hydroe—36 .
benzo[ 1243 @NIPrR,PydiRyds [NH H H
30 benzo[1,4]dioxinyl) S CH> NH H H
2-(2,3-dihydro-
naphtho[2,3-
33 b][1,4]dioxinyt) S | CHx NH H H
_ 2-(4-methyl-
35 benzo[1,3]dioxolyl) CH> NH H H
Table 2: Additionai Compounds of the Present invention
- R14 O 11
7N | /R
Y J——X—N—S—N
G n " \R12
ID No. Stereo X NR™ | R" R?
' 2-(5-methoxy-2,3-dihydro-
23 benzo[1,4]dioxinyl) S CH> NH H H
2-(6-methylcarbonyi-2,3-
. " dihydro-
26 . benzo[1,4]dioxinyl) S CHa NH H H
‘ 2-(6-methoxycarbonyl-2,3-| -
dihydro-
32 benzo[1,4]dioxinyl) S CH» NH H H
2-(6-hydroxymethyl-2,3- - '
dihydro-
34 benzo[1,4]dioxinyl) S . CH. NH H " H
2-(7-amino-2,3-dihydro- .
36 benzo[1,4]dioxinyl) S CHz NH H H

13
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13 WO 2007/ 075698 PCT/ US2006/ 048451 As used herein,
unl ess ot herw se noted, "hal ogen" shall nean chlori ne,

wheemorssds f | uori ne and i odi ne. 5 As used her ei PCT/UR00E648451

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

al one or as part of a substituent group, includes

strai ght and branched chains. For exanple, alkyl

radi cal s include nmethyl, ethyl, propyl, isopropyl,

butyl, isobutyl, sec-butyl, t-butyl, pentyl and the

| i ke. Unless otherwi se noted, "lower" when used with

al kyl m®ased aeaéinhweﬁhathmrwrmpmeuj ‘tvalogert™ shatlamban chlorine,

%%ons. }O used herein, unless otherw se noted,
PIiRS, IUOHRRAGHRENE- an oxygen ether radical of the

above descri bed stralght or branched chain al kyl

groups. For exanple, nmethoxy, ethoxy

sec- but\%%?edth%ﬂ'tn@%j? ess-HBROIER Poler thﬁéepqtn ?E@‘\X’ whather used.-
l%ﬁ&‘ﬁe ReR é&m bhs s‘&%ﬁt‘u'eﬁt‘ gr\d, lin€l8ass ekl F&h@ﬁ@rﬁﬁ@hé& chains.

ter €eog center. Whén a particul ar group is
"l%nm@camptesaamy( eadjcals anglyde ragthyl, ey, propyhasopropyl, butyl,

JLOMR TR [)mtﬁl PGt Sﬁbp%fsaﬁét‘hfé lik&'e Uirde goamteﬁwégl Noted, “lower”

fFOM NS uents, nore pre erab

. omeen asedvith alikybmeanerat sarbensthain ebapasition @fr‘b14’| Qatbon atoms.

to two substituents, independently selected fromthe
list of substituents. 25 Wth reference to

, SubstiAgesed helréin, LSS ¢ thmtwwmﬂj ‘dilkorytnshalldenote an oxygen

when noje 't e of su| bst i nt.s s SSI

Selbrr el T EovRyeSboeR NS St 1S L D B aroups. For
el bhﬁtethd*td@th@@aﬁqﬁbﬂonomncﬂmm e-bus®d), n-hexyloxy and the
throughout thi's disclosure, the termnal 30 portion

Ket he desi gnated side chain is described first,

foll owed by the adjacent functionali ty tovvard the
poi nt of attachment. Thus, for exanpl e

" phenyfs gisrgherein tﬁ'@ r@fgawh sgal{gpno%gtprtag@?ﬁe of a stereogenic

P%F&%]s to a group of the forrrul a 14 WO 2007/ 075698
52006/ 048451

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

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

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

substituents.

With reference to substituents, the term “independently” means that
when more than one of such substituents is possible, such substituents may be

the same or different from each other.

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

14



--(alkyl) H (al kyl) Abbreviations used in the
specification, particularly. the Schenes and

wex@mpi®ss are as follows: DCC = Dicycl ohexyl PCT/US2006/048451
Car bodi i m de DCE = Dichl oroet hane DCM =
Di chl oronmet hane DI PEA or DI EA = Diisopropyl et hyl am ne
DMF = N, N-Di net hyl formam de DMSO = Di net hyl sul f oxi de
EDC = Ethyl carbodiimde Et3N or TEA = Triethyl am ne
Et 20 = Diethyl ether EA or. EtOAc = Ethyl acetate
Et OH = Ethanol | PA = 2-prop&hol Hept Heppans
1 - Hydroxybenzotriazol e HPLCji= Hi s
Chr omat ogr aphy  LAHZ=(kikyhrim d’gni%‘rl}ign .
McOH = Met hanol NVR"= Nucl ear MHgnetic Resonance Pd-C
= Pal | adi.um on Carbon Catal yst RP HPLC = Reverse Phase
Hi gh Pressure Liquid Chromatography RT or rt = Room

R A T
Eharnplesgarphy folowiss

DCC _ . =  Dicyclohexyl Carbodiimide

DCE =  Dichloroethane

DCM =  Dichloromethane

DIPEA or DIEA =  Diisopropylethylamine

DMF =  N,N-Dimethylformamide

DMSO =  Dimethylsulfoxide

EDC ‘ =  Ethylcarbodiimide

EtsN or TEA =  Triethylamine

Et,O =  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

NMR = Nuclear Magnetic Resonance

Pd-C =  Palladium on Carbon Catalyst

RP HPLC =  Reverse Phase High Pressure Liquid
Chromatography '

RT ornt = Room temperature

TEA =  Triethylamine

TFA =  Trifluoroacetic Acid

THF =  Tetrahydrofuran

TLC - =  Thin Layer Chromatography

15
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WD 2007/ 075698 PCT/ US2006/ 048451 Were the conpounds
according to this invention have at |east one chiral

W@ enrmer3698 hey may accordi ngly exi st as enanti OPEF/ES2006/048451

Where the conpounds possess two or nore chiral

centers, they may additionally exist as

di astereoners. It is to be understood that all such

i sonmers and m xtures 5 thereof are enconpassed within
t he scoge of the present invention. Furthernore, sone

of t hdVoeiesthel campotiadsaceording o Hosrpeniisniayeclsast one
, b d
i%ﬁ.r?ﬁgé%t (;&HQ? nﬁ@'gﬁ?@@y Bhfst gt&mﬁeﬂé}s ‘?/Vbﬂfénfe!%e

resen I'na tion, sone
corrmuumdis passeks rtwosrrlmateshmltdenmsethe(y may,additionally exist as

dr.at I
a8, RIS AoraRCed M e B Rp RS dnclibries
&Hﬂ@'ebt ape eAtonpasséd within thie séope vbthe prasedt iriveetiohhe
Bajteuiose s REOHR EPLRIS Sbupiothe ot ry exist as
%'I)Irﬁofﬁié artPRB saEh P8 intepdblltoibe |hbl@ld@ﬁﬁﬁah@br@éibrﬂfmventlon
npounds according to this |nvent|on or of their

é'héﬂﬁ'ﬁt%uﬁpm phthgcarppawnds man iormaqlyaigs avith water (I e.,
Pﬂfaré’%g)aHF E&Ronh 8FGRé aBlvantdldndl st é&l@a@%"&‘éudlgé intended to

e acid addition salts which may, "for exanple,
L] em@mpalswi withinnihessanpievefi this ipveriirn.conpound with a
solution of a' pharmaceutically acceptable acid such
as hydrochloric acid, sulfuric acid, fumaric acid,
mal ei Farais, inguedicine; the isalts af ¢éhé compotnds e tbisdnweritipn refer to

Ctric. aci 0t . . ,
e Elsti? Rrarafape il feBebtinis 3R OGSl may, hpwever, be
tusefuln éné pesparation ofisoatidlindsramicetding taithiabheention or of their

I EE A UL FERER T T e
@ gt comppUnB inEilak i bad|t©n$alt36ﬂhleh lﬂma@,rfoﬁagaemleﬂbe

salts; -and_salts forned th s bl ani c
fpeaad by ra'xgﬂga@e’&ttm&/ﬂvemaqﬂmg ﬁﬁ g'yﬂbﬁfm@

rﬁﬂrﬁﬁ@@hﬁéél%ﬁwaﬁ@%d sabh \sanereémblie azd, ishlfuric acid,

i nclude the | owm ng: acetate, benzenesul f onat e
fumesigtacid, DRicin BeiflasHccipicsatid apestiqReigy peageic acid, citric acid,

thFt fi€achy, ‘&H‘m&nc S@l&bﬂﬁh@&%&k%m@a'ﬁﬂh@ﬁﬁom where the

car onat e, ride, clavulanate, «citrate,
d:‘qmymtmﬂ @frthéenvwlﬂﬂa@%r Y efi %&)@lﬁt@OleBStS@llltab@ pharmaceutlcally

e T
ipodassiom saits; alkidiobreanhimetalapiise ﬁlgar ¢ajeium or magneS”Jm salts;
Y QN RRAERRAE sult@FeYSiganic ligands, e.g., quaternary ammonium

salts. Thus, representative pharmaceutically acceptable salts include the
following: ,. ' '
acetate, benzenesulfonate, benzoate, bicarbonate, bisulfate, bitartrate,
borate, bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate
citrate, dihydrochloride, edetate, edisylate, estolate, esylate, fumarate,
gluceptate, gluconate, glutamate, glycollylarsanilate, hexylresorcinate,

hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate, iodide,

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

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

16
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i sothionate, |actate, |actobionate, |aurate, nal ate,
mal eate, nmandel ate, nesylate, nethyl brom de,

woredongrsedg rat e, net hyl sul fate, nucate, napsyl aP€r/USB0IMIS451

2007/ 075698 PCT/ US2006/ 048451 nitrate,

N- et hyl gl ucam ne anmmoni um salt, ol eate, panpate
(enbonate), palmtate, pantothenate,

phosphat e/ di phosphat e, pol ygal acturonate, salicyl ate,

stearate, sulfate, subacetate, succinate, tannate,

tnitrateh-metbylgiugamineaipmanium salt, eleatgdpa@oatri(embonate),

Vﬁélﬁ’ﬁﬁ&@ paﬁwtewr%@%r%éﬁ%t@/@rﬂfo Qt@@ﬁﬁ?gdlﬁ?tﬁpoﬁ@dé salicylate,
used in preparation ut

aﬁi@@mtabwlf@tat sgbamatm@upﬁ@amtaameg tara'@t@téeoclate tosylate,

'tﬁ%kﬁl?ﬂ@ﬁ A5EVLer & | d, 2,2-dichloroactic acid,

acyl ated am no aC| adl pic acid, alginic acid,

ascorbic acid, L- aspartlc aci d, benzenesul f oni ¢ aci d,

TRt o R ——

- plearpieeuticaly htosptabRcsalts mamd@th@dbﬂown@@r oi c

cycl anPEaR G Aree iy PrsR s T adkated amino acids,

dadipicf &¢1d Cal@ﬁ‘h@' acky, Broemk be, ¢ -agpdttic acid, benzenesulfonic acid,
ﬁw%zrocy et hanesul.f oni ¢ acid, formc acid, .fumaric

oig, é%ﬁa@?%faau%bew RSice (akPYINPHPLE AFishcamrhorsulfonic
3&%!3 #r&gc < J%tgﬂo(gguﬁ&?}%éré:l%%? i &I?Céag:r%: %%glzl caprylic acid,
rﬁlﬁwrm,c acida gitdc agig pwamw @cigh mdeﬁy@utfum 8eic; eiang-1,2-
(d %ullforlnégc'ld: éﬁéﬂesm - abRC bl I'?ycﬁ‘Bb;?’ eth%r‘?&atlﬁgh%né id, formic acid,
acid, nmaleld aci -L-maf i ¢ “acr d, ohl c aci
(fynm_nqmdegakactaam Qpldngemm@ggld @h.lQDl‘@(pﬁinC acid, D -gluconic acid,

- PSR g RRlie 35 - RASRINENE s BVerls agishipuric

adid, hyn'lrbbr@n&x:acid wmchmicchcua,qm_oraicﬁcmidj (+pBaHaetic acid,

' t i d, . phosphor id, L- . .
JobEidtis feid sfa @ apPEVR Bafit eic, MR RcAdg: B5it-pandeiic
a@md m%ﬂlmessm@hib aéitl eﬁépﬁthawéiz stifeRidadid aﬁa&athaleneq 5-
Cﬂ?% rlC aCI tanni c aci d -tartaric acid

QRRiACIhct- Bvdroavt%naehm kel Dibating agiel nitrc acid, oleic acid,
Usta66 HcRl) Skai6 iadid, HaimitAs @%id, rﬁan%tb%.&rﬁnaypﬁong acid, L-

L-argi ni ne, benet hami ne, benzat hi ne, cal ci um
@GPGM%I@'C aeigh paleylig @gith14-amine-saheylisAdid, sebaic acid, stearic

déc,% hé(lhcﬁﬁua%tm@ s{di#h% %kcﬁ"fbﬁﬁﬁ: adid @)\ @J—?r@&ﬁ% qmcﬂﬁlanlc acid,

hyl enedi am né, ucam ne, am ne,
-itqlvaagwl@mqapsﬂsaméunﬁﬁ @eicLﬁﬁlﬁymd)xu de,

4- (2- hyQeaxinel Bihg armhoRal | errgmme, benethamine, benzathine, calcium
hydroxide, choline, deanol, diethanolamine, diethylamine, 2-(diethylamino)-
ethanol, ethanolamine, ethylenediaminé, N-methyl-glucamine, hydrabamine,
1H-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 () may be prepared according to the process
outlined in Scheme 1.
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pi perazi ne, potassium hydroxi de,

1- (2- hydroxyet hyl)-pyrrolidine, secondary am ne,
wW@aom7aniehs/dr oxi de, tri et hanol am ne, tromet ham PET/ESIH06/048451

zinc hydroxide. 30 Conmpounds of fornula (1) may be

prepared according to the process outlined in Schene

1. 17 WD 2007/ 075698 PCT/ US2006/ 048451 O R4 O

H2N-S-NH2 (CH2)a NS-NH2 p O 11 R4 (la) (CH2)a NH

(X)) R& ORL ORL. I Il e !)eRIl (CH)a NS NC-SN

OR2 OR2 (XI) Schene 1@Accordi ngl ys—8 suitably é: O

substi tuted conpound f far a (X) ung__

or conpound prepared'_(k')fy i @ \r/\@bac"t?)%d % NH,

5 sul fami de, a known conp preferaly wher ei n theO

syl+aqide is prél'%ent ] an anount in the rar(b?é of
dbarit ). OHFROWMNI® equivalents, in an organic sol vent
NGhZAas

S HF, di oxane, the Ii ke, preferably. at an |
el evat ed jgenperature in t nge of abeut 50Cto R* O R
about 10(8 , nmore preferabl atrhboM™ @ I v

tenperature, to yield bp_e_' N espondi kg Jbohipor N ﬁ N 2
formula (la). 10 Alternatilvel ¥,,a suitably substituted O R
conpound of formula (X), @knoﬁm conpound or c@mrpound
prepared by known net hods, (Xls reacted with a suitably

substi tuted conpound of for a known conpound
or conpound prepared by kr%%?’ﬁé%hods in the

pr es eneRoRfingly assuitibisasstteisd Gmp&dnd olbYcBMIaQX) ankinown
the like, in an organl c solvent such as DI\/F% zm
pﬁ@pqqag or compound prepared by known met ods is'reacted wi

sulfamide, a known compound, preferably wherein the sulfamide is present in

an amount in the range of about .2 to about 5 equivalents, in an organic solvent
such as THF, dioxane, and the like, preferably.at an elevated temberature 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).

Alternatively, a suitably substituted coinpound of formula (X), a known
compound or compound prepared by'khown methods, is reacted with a suitably
substituted compound of formula (XI.), a known compound or compound
prepared by known methods,.in the presence of a base such as TEA, DIPEA,
pyridine, and the like, in an organic solvent such as DMF, DMSO, and the like,
to yield the corresponding compound of formula (1).

Compounds of formula (X) wherein is
0
7o é__ _ .
I .
# 0 may be prepared according to the process outlined

in Scheme 2.

(R%)s
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15 to yield the correspondi ng conpound of formula (I).
0-~ Conpounds of formula (X) whereinis O (Rs)b i X~

w@200a973688 pr epar ed according to the process oupCT/HETH06/048451

in Schenme 2. 18 WD 2007/075698 PCT/ US2006/ 048451
(R5)b | >-(C.i - (R5) EXO (CH2)0-1 NH ~'-z p
(lower alkyl) O (XI1) (XI Il) (R5) H) 1 CNHR (Xa)
Scheme 2 Accordingly, a suitably substituted corrpound
of formula (XII), a known conpound or conpo nd

prepar own net hod (for exanpl

| (RoGeht abOvelCHSo.1 eacted—wi-tr NHE’%\H'T kn vvn (CH2)0-1
conpo LA0pthonal @ an organic sol vent )—NHZ
acetonitrile, and % ield the correspondl ng
conpound cl;( ;orrrul XI\*l éraIlgye)ycon'pound of f opaml a .
(XI11) is eacted vvlth a suitably selected reducing

. agent, such as LAH, and the like, and the like, in an

organi c solvent 10 such as THF, et her, and
the |ike, to-yield the gor(RYpenrdi ng|co 2)(94‘

formula (Xa). Conpounds of for erel\n__
selected from (R )b nay be prepared accordi ng to the
process outlined 15-in Schems 3. (Xa)
Scheme 2
Accordingly, a suitably substituted compound of formula (XH), a known
compound or compound prepared by known method (for example as described
in Scheme 3 above) is reacted with NH4OH, a known compound, optionally in '
an organic solvent such as acetonitrile, and the like, to yield the corresponding
compound of formula (XIII).
The compound of formula (XIll) is reacted with a suitably selected
reddcing agent, such as LAH, and the like, and the like, in an organic solvent
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
o D 3 A :
(R ‘
Z may be prepared according to the process outlined

in Scheme 3.
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19 WO 2007/ 075698 PCT/ US2006/ 048451 O O O (CH2)0-1 O
(CH2)0-14 (R5)b_'- OH (R5)b i NH2 (XIV) (XV) O

W@ @2p®6e28 -\ ---~ (R5)b NH2 (Xb) Scheme 3 PCT/US2006/048451

Accordingly, a suitably substituted conpound of

formula (XIV), a known 5 conpound or conpound

prepared by known nethods, is reacted with NHAOH, in

the presence. of a coupling agent such as DCC, and the

i ke, optionally in an _organic solvent such as

acetonitrile, and the Pke, to yield the correspondi ng O
conpo o Of o He)o( . The conpound of a_A(GMY)o.1

i(ﬁs)r wi fh a suit abHy s_eJ_e.c:.t.ed agent , . NH>
suc nd the like, in an organl
as THF, &ﬁt hyl ether, and the like, to yi eg(d t he
correspon i g conpound of forrmula (Xb). s- {XV)
Compounds of fornmula (X) wherein - is selected from
(R5)15 15 0 and wherein a is 2, BBy beHyepred
according to the process ' n Schenmeyd, 20 WO
2007/ 075698—PET+5S2006R0 ~50CN (R)b-y-
(R)b OO (XVI) (XVIl)

Scheme 3 .
Accordingly, a suitably substituted compound of formula (XIV), a known

compound or compound prepared by known methods, is reacted with NH,OH,
in the presence. of a coupling agent such as DCC, and the like, optionally in an
organic solvent such as acetonitrile, and the like, to yield the corresponding
compound of formula (XV).

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

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

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

Compounds of formula (X) wherein is selected from
7.??/

O and wherein a is 2, may be prepared aecording to the

| (Rs)b—}—

process outlined in Scheme 4.
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sol vent h , THF, and the ik
“t 10l corrgspondi ng rrpound of f gﬁsg
c Ia(XVII) IS reduced c) [

(R5)b a),,,~7~ O (Xc) Schene 5 Accordingly, a
sui tably substituted conpound of forrmula (XVI) wherein

wd 2007673698 a suitabl e | eaving group such as Br, P@/PS1006/048451

tosyl, nmesyl, triflyl, and the like, a known conpound
or conpound prepared by known nethods (for exanple, by
activating the correspondi ng conpound wherein J1 is
OH), is reacted with a cyanide such as potassium
cyani de, sodium cyanide, and the like, in an organic

0ods;O” for exanple by reacting with
sui table r ng agent such as LAH, borane, %‘mg
like, to y|e the correspondi ng conpouRld of for

(Xc). 15 Conpounds of fornmula (
sel ected from (R5)B 0 andhertin ajis 1, may be

prepared accordl ng to the "proc L i in Schene
5. 2 R0 )-" - HRS OJ ( )b -~- )b “Oc 0 0 (XVI11)
(XIX) 21 WD 2007/ 075698 PCT/ US2006/ 48451 O N R O s
O5 0N-12 (R5 )b (R)b-i! OOéXX) (Xd) Schene 5

Accordingly, a suitably substituted compound of formula (XVI1) wherein J?
is a suitable leaving group such as Br, Cl, |, tosyl, mesyl|, triflyl, and the like, a
known compound or compound prepared by known methods (for example, by
activating the corresponding compound wherein J'is OH), is reacted with a
cyanide such as potassium cyanide, sodium cyanide, and the like, in an
organic solvent such’as DMSO, DMF, THF, and the like, to yield the
corresponding compound of formula (XVII).

The compound of formula (XVIl) is reduced according to known methods,
for example by reacting with a suitable reducing agent such as LAH, borane,

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

Compounds of formula (X) wherein is selected from
O ?1,?/

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

(R

process outlined in Scheme 5.

Sep g

(XVIII) - (XIX)

(R
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Accordingly, a suitably substituted conpound of
formula (XVII1), a known conpound or conpound

w@e@parwses by known nmet hods is activated, accorBPCTyS1006/048451

5 known nethod, to yield the correspondi ng conpound of
formula (XI X), wherein J2 is a suitable |eaving group,
such tosylate, d, Br, I, nesylate, triflate, and the
i ke. The conmpound of formula (XIX) is reacted with a
pht hal i m de salt such as potassium phthlim de, sodium

pht hal i m de, and yne ke, in an organic 10 sol vent
such as DM, (e» onitrile, and the I|ike,
preferably, at an\—elLgvated tenperature in the range
of from50C to abgut X00C, nore preferably, at about
reflux tenper R C?I d t he correspondi ng
conpound of fornul B (XX)~ The conpound of formula
(XX) is reacted with N2H4, a known 15 conpound, in an
or gani c as et hanol , et hanol ,

prefera odbout ref [ux terrperature,

i ke, to, y| the correspondi ng conpound of | a
(Xd). 20 On illed in the art wll recognizegﬂgu
compounds of formula (X) (&Kemed? )b 1 wherein -
i~ R~ is selected from (R O- 22 WD 2007/ Q75698

PCT/ USsamsdnghy 5 suitalaly gupﬁ{gyted c<pmpRu5§1 of (fognuI@F(Xé/)l #), a known
g%mpg‘olfrﬁgbpcor%poﬁﬁé)ﬂ?%péréd%g} RnBwRmefHRekts Bhvatedt abEording to
known method, to yield the corresponding compound of formula (XIX), wherein

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

like. _

. The compound of formula (XIX) is reacted with a phthalimide salt such
as potassium phthlimide, sodium phthalimide, and the like, in an o'rganic.
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 NoHa4, a known
compound, in an organic solvent such asAethanol, 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).

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

: T AN O,
- ™ [+
" wherein is selected from D N O
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O may be simlarly prepared according to known
nmet hods or for exanple, according to the processes

wouioziormees i n 5 Schenes 2 through 5 above, by sePCEUS1006048451

and substituting the correspondi ng naphthyl-fused
conpounds for the benzo-fused starting. materials. One
skilled in the art will further recogni ze that wherein
a single enantionmer (or a mxture of enantioners
wherei n one enantioner is enriched) 10 of a compound
of fornula( 59 is desired, the above (BPpcesses as
descri bed 'm’&chenes 1 through 5 may. bé& applied. b
substi t ?\xhe -Oespondi Si P ; 1'one r
' aht i r@ﬁ?% O Hr i

e~ap, RLLAAOSNE - 15
he art wili recogni ze that V\,heﬁ,ein a’

. One skillé
reaction st of the present-inventi )nay be carried
out in a vé y of solvents or sol vent kS steng, _ said
reactlon > carried ]
t )SUI or’ s

accordlno i M@éntion give risé to
stere0|soners t hese |soners may be separated by
convent i ongR nechnlques such as preparative
> ounds may be prepared in’
ragpnlc/F’ ' ndi vi enantiomers may be

[ enant gspe0|f|c synt hesi s or by
resol uti . 07/075696 PCT/ US2006/ 04845
compounds may, for exanple, BRYBEAMLANY RIYPATR e}ccordmg to

GHBWH RiEthEASBF f&@(a%playaéém#@ 12 ﬂ\@%bay@& o6linBdan
the formation of diastereoneric pair

AMAICE WO SBBVPCRY B9 asinE AN SRt gl the, corresponding
(ne)phghylﬁ“utseh %deaﬁo%rfbﬁhé: béﬁt&’-fus?éﬂjé@hm%matenals

I-p-toluoyl'-L-tartaric acid f
fractl onal crystallization and 5 regeneration of the

free Eﬁ?éesqug&n{: Ho\ﬁﬁ’fWerarjeES Qertﬁéﬂgiég% |$3é| :flngle

formation o ereonerlc ester
tqnarﬂmmmt (@graaphqtcre @femaratqmrsamhlemnmer@mtrpnpr is enriched)

I . .
3 ?9@%% bd 03 féfrm %%@E%@%%l tnén%o‘?/%%#?%%esaﬁgﬁg Eribed in
t%mesesuaecugmﬁ mayeperaqiplled f sulbrsditetingthenclerresparding single
enantiomer (or mixture ?f enantiomers wherein one enantiomer is enriched) for

or

the appropriate starting material.

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

or solvent systems.

Where the processes for the preparation of the compounds according to
the invention give rise to mixture :qf stereoisomers, these isomers may be
separated by conventional techniques such as preparative chromatography.
The compounds may be prepared in racemic form, or individual enantiomers

may be prepared either by enantiospecific synthesis or by resolution. The
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present invention, it may. be necessary and/or
desirable to protect sensitive or reactive groups on

waey7ofsedhe nol ecul es concerned. This may be aptii/esymd6/048451

by means of conventional protecting groups, such as
t hose described in Protective Goups in Oganic
Chem stry, ed. J.FF.W MOme, Plenum Press, 1973; and
15 T.W Greene&PGM Wits, Protective Groups in

(ﬁ){atgj't% Synt@?'gf% Bebﬁ\"/%ﬁ & ngjhg%?fgémo t enantiomers
yg&%&m tei:h?ﬁﬁleléfs bﬂtgrp] BB tthe dsrmiatiomof drtdrbentiric. paTi'seby salt
ent invention further conprises t
Gormpian MO DB ASINP A S5 by EoNRAE gtario acid
AR @)%ﬁ)—%lﬁ&lﬁ. %rféa&ﬁa%lf&{léd b @F‘e@@il@héb&@stalllzatlon and

carrie rmaceut i cal Cor‘r'pOSI tions cont al ni ng one
megcmmfatmhe)f the igsupake. of he igemparssls Ay @ise be weaolved by

{rr%tgqrgﬁgl 8%%}(&%%“({@%5:' %%é@b@%l%gﬂrfé@ fOfowdd gg@h%imQYographlc

npoun conpoun
@bparaxtceuand abmoant oktheashial dukidjany Aareiivebn dine compounds

Rigy Baeoal ey R T B bR, dndi ng upon the-

desired route of adm ni stration (e g., oral,

D27 EU S50 oy B30 o deBe YoE hnasRESR S e SPReSHRls of e

s iRvaiton aﬂmdyl B Aebdksdaiy @n‘d%redes@b]@cd protett sensitive or
al cohol s, flavorlng agents, preservati

seaehive geups %FGVHiéh%gEH?%“'Sﬁ&Oﬂﬁ@"}q oThisgpay Ge;aphieved by
%%%mé’ Bﬁeéﬁ@éﬁtml pPOEBRS gPdLp) WilRhsas th%l@éttl@%na@d in Protective

ets, swtab e carrlers an additives inclu

VaMaQmien ! g@;érﬁltPress 1973; and

'é%l%n% &tli’ qjﬁ/f Wufd, @r@fe%ﬂ{lét(}&g 268 W rdaniceOghthBSis, John
ol i1 d oral prepa HITTYFTS“_V’_P—a SO be 5[c:"oat eg th

sWﬂsv &nBenss1@%il. abespxgmng groupe may b@ remgved %@ g@nvenient

sorpoeRbEeR Ml st Hia MR hne . = ™

adm n: stration, the carrl _er wi || usual I y consi st of
,S’,tnﬁﬁ gaﬁlémﬁ‘,%ﬁﬂ ||r|1\n§pq ' ?:ggiqer%tﬁ q%@%cggﬂgﬁdc&ﬁposmons

TeFREINfigAe OF nMdleliddrn peumey obfmute (p wihea ptharmaceutically

Jutili Z@lgg aagnq.ro %pgwc%gl{rtiq% %ﬂg‘pﬁgg@%ltcgozﬂ?g P’nfn%o(r)l!wg o? more of the

CHmPsind© 65t in/Bhioh deediibam hersir aertherautive dogredisrdcan be

O e b ety g g LonlSo el b EoraLAdh &l & °
pharmaceutical carrier according to conventional pharmaceutical compounding
techniques. The carrer 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, e|i>.(irs and solutions, suitable carriers and
additives include water, glycols, oils, alcohols, flavoring agents, preservatives,
stabilizers, coloring agents and the like; for solid oral prepﬁarations, such as
powders, capsules and tablets, suitable carriers and additives include starches,
sugars, diluents, granulating agents, lubricants, 'bindgrs, 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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adm xed with a pharmaceutical carrier according to
conventional pharmaceutical conpoundi ng techni ques,

wabiock7eses ri er may take a wide'. 10 variety of PEDDSE06/048451
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dependi ng of the form of preparation desired for

adm nistration, e.g., oral or parenteral such as.
intranmuscular. In preparing the conpositions in oral
dosage form any of the usual pharnmaceutical nedia nay

o Sy o S SR} s A e

Sdthbﬁﬁg?eéﬁ@hfé flay s edaddits insase sbluddityer preservation.
ils, alcohols, 15 flavaorin

AR PR S NS BBP G AR Y st PRATEPRISH yilizing pAyeous

'%ﬁhefsoéi%ﬂ f\ﬁiﬂ approptdie avidithves, exanpl e, powders,

capsu apl ets, gelcaps and tablets, suitable
carriers and additives include starches, sugars,

di | ueng Pa?&g,%qﬂggﬁri aﬁ%‘ﬁﬂ&él’ ?&tlﬁéélﬂggﬁ g&gg‘s gﬁkférﬁmn one or

di si nteg I ng ag elf
emsee compouinds if tae poesentdbventioreasithmapetiveingregdient isriptimately

L T W e
qiﬂ«am%eﬂtleapd:@ynpdu ndmgdeshnlelduest whickt camiey mey wlkga wide' .
SER o e oSO o i LA 55 b or invation
sé.gl,idrél @ﬁ;b@rentérhjl eugh astiheamusgukal] danﬂt)sepairh‘fg theacqrhpositions in
A M TR C———
SHIRS T8 RYHdBRAI preparlforty, ARRhed for Rxaps, élﬁéifénsmns elixirs and‘

appropriate liquid carriers suspendi n%a gent s

t$@U1l¢prp<se %9b[9ec%rﬁ§|r§,9@g adﬁaﬁ@/%gpwg@e\ﬁ egaglycols ous alcohols,

hetRiehyMds, E8IRFRGMgaMRE afa3REdikeNfdr solid oral
Y a%#é}ﬁs ‘gae%lgu e, govvd R |gnj ectal on, teaspoonf ul

PRI CThAbSB HESTO PRI GaPPgh cERRIS, 90Ioaps and
n%%?&§ aﬁlﬁte{bg% gﬁhjié’r@ arftla&di EF{% InEfudtP St résed %1'r§’ Q‘ﬂluents

armaceuti ca conposli t1ons
cgnmmgngmemm tubdicaptse bindars, élsgwtegratnableaent% apédhe like.

PRty Y B b4l (AR, SERRPARTCibagad tbRson e
dowsy admdmtfageauatoxnatdcﬁlse(gb @ei0 farm, rig Mitdchl agse solid phabnaceutical.
SPE3HS oBbubly SRR E e SBRE 1 PR lghF Bk o
ﬁér‘lﬂegbbdmaiewby%tmdérelrtabhmqi.neemFabmah*etite@aIEStl‘& carrier will usually
RYRESS S5 WRRE AT BT HroC PRt L AaRE R, TBhBLrRoses
PaLdeas Ridih§ SoRMIRYidrifopprddeevaidiniapbeetingetls ¢aieethble
aggsrgehnesmns may also be prepared, in which case appropriate liquid carriers,
suspending agents and the like may be employed. The pharmacedutical
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 described above. The
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, pfeferably from about 0.1 to 100 mg/kg/day, more preferably from
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conmpound bei ng enpl oyed. The use of either daily
adm ni stration or post 5 periodic dosing may be

weephoyess Preferably these conpositions are i PCTIE1006/048451

dosage-fornms fromsuch as tablets, pills, capsules,
powders, granules, sterile parenteral solutions or
suspensi ons, netered aerosol or |iquid sprays, drops,
anpoul es, autoinjector 10 devices or suppositories;
for oral parenteral, intranasal, sublingual or recta

RPRY & Prod mevka/day foere areterally sane ﬁb@yt il 9h3P & rn@fkngday or any
| vkl thatdiAn The dedius) \ﬁ%wévertrh y BRI éﬁa Htlg;on the

presented in a formsuitable for

-n@wrrem%mmf fhe patientsathe sevesitasitae canditieschaing tresééd and the

Oéoﬂn apt@dg ’Thé'ﬂl% cﬁ%nthlé? qdf f%ﬁﬂﬂﬁ% rﬁﬁbégr post-

rovide a epot prepar at' on
|mn<aimsioslrmmamb@cenmﬂnyé€br preparing solid
conpositions such as tablets, the principal active
ingredient is mxed with a phar maceutical carrier,
e.g. Pofeesly tnde m’nbesiuogsiangmedhﬂrdomgacfbrms fmmﬁ Buch as
suc talc, stear

h, | actose ro '
SEBIFIE: ST BomAlaEs. afities ek Resaiebal o RS or
ad\fb pRINRRINSD R tE RSP HE sl oﬁlnthG@ﬁay@ drop¥edidboulds, fanicBTh;ector
a sqolid prefornulation. 20 conposition containing a

HIRGERHebaYPResitaties: far %fatemﬂ@hdﬁtr@n@s@r gulifigual or rectal

'éﬂ’rﬁmlét%horpror?orpéi@him%é‘ﬁér?ﬁ ||Nhél5ﬁ@fpb?ms%fﬁéﬂdn Alternatively,

thereof. When referring t ese prefornul ation

dbaRsETReStien a@mbﬂ@g@@uag injacfors svitable tavancehweekly or once-

Rbhtf aHH%i%ﬂ"aﬁﬁﬁ fof e@bﬁgﬁésﬂn‘@b@ﬁﬁ% stahrd?lfﬂg%ghvé R8mpound,

conpos tion so t nposition may be re

SEHRN 9% thaideeanpalg @aﬂtt mayf be adapt-edjt@s;ar@mcfeoa e pRS5 pwwatnon for
| a

Ptrp s} By fe ot RO PR TE sod bamBRslions sush aq tgblets, the

mﬁnciplaisacgwefmgnrwleﬁt i$ Ingixed pdthde ptiarinadeatical earrier, e.g.

cont A nin

ROV ERRR o ppedaf it SrTPe Rt dhgSp L irose.

psdrbsolotalbhaeada ekid; wmgmsnum%teamtgsdmaaﬁ@d ghosphate or gums,
conpou o rovli de a 0S
AP PherE RVl AULeaRe. 5 6 Brted A SBIR prefprmulation
&)tﬁﬁpbﬁtloh lRentzanihgta nbrrwdéne@aa rAiRie e @csmpanﬁa of the present
e and an outer osa%\% conmponent, the

| att
eV aRTorh AP TACUtEATE SeeP OB G oal taBor. Bt refering to

tthesé Wﬁiﬂﬂeﬁm‘?ﬁébrﬁﬁo&ﬁ@ﬁé %ts%rﬁbﬂ?é‘tﬁb&fﬁ f isneaXEthat the active
which serves to resist disinte ion in the stonach

dnargstient is dispprsed eyentydhporghau gtz!be POISGTaTSe Ymat the
F@%b@ﬂ@@n@é‘ﬁﬂé 1=ead||y subdivided into equally effective dosage forms

such as tablets, pills and capsules. This solid preformulation composition is
then subdivided into unit dosage forms of the type described above containing
from 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 affording the advantage of prolonged
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 separated by an enteric layer which

serves to resist disintegration in the stomach and permits the inner component
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to pass intact into the duodenumor to be delayed in
release. A variety of material can be used for such

we@pn7w9$ ayers or coatings, such materials iPCI/Usiong048451
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a nunber of polyneric acids with such materials as
shel l ac, cetyl alcohol and cellul ose acetate. 5 The
l[iquid fornms in which the novel conpositions of the
present i nvention nay be incorporated for,

m_ni st r,at a of by injection incl ude agueous
SKhRPS HBBCL AR, Bl daSiumiar e Byt he stlease. & yanety of
s Hefterial cirs be Uk dffor¥gEe @ntét@l'a?b%‘ér %éth*ag}%d s0bs n?étta?ials

such as cottonseed oil, sesane 0il, . coconu
p ngig n”'&"?eﬁ\éf POQ@“%’!‘-‘: 2¢iels Vﬂttuswhnneaerlals as She"aC cetyl

PERIOMRS BHEIceRLIoseBiae. Sui table dispersing or
suspendi ng agents for aqueous suspensions, include -

syntheti'c and natural guns such as tragacanth,
T RS B3 M bampgtons o the presont nveiton
poiantbe yicarporadéd fomadroinisjeatadri oraliyorbyeinjeetibndnelide, aqueous
t t he esent i nve

g ENofid AREHERT R PRI UEROLE Ho o & RLERGng N B avored
cermdmons wvithrcediple sisguatngs ebttbheeed oiipseiifie @, coconut oil or
defined .herein, and agghar rmc ut [ aI | gpaccept a

cBrpiErol Hrowsy A eydiEan SicyeBsica; Suitable
bdtsnewngmtwsﬁeﬁdm a?gatxtslmcqmeousog@@rr@,t&dé mwe 2fnthetic

a e co ound nd may be constituted
g M2 gims: etk HBGBCR, aackeaiote, dexiran, sodium
agkbdixGidcthy 10885 € ThethylCeliuid <, dtmﬁwgf/ lgﬁﬂ%ﬁé%@elam

and i nert pharnaceuti cal exci pi e
not limted to, binders, suspending agent S,

| ubri C?Hb%eﬂwb@‘(ﬂﬁ@&hﬁ% r?% Héscrﬁf rttt?g)té/see% invention may

dyes and coatings sitions sul t
a@ﬁP rlﬂes‘f&f Hed oyt uﬁ@glﬁj@h@ma@mmmmswmn asmprising,any of the

re egbﬁnd§ QQ'd%hégd BRsH aRR é &ﬂt*&%h;{‘%&aﬁ%&é%&‘%@r The

ease an SUS al ne
fmmaﬁauﬂnebqorgp@mlirbr_emaymum@luvhteween adut Dguing and 1000 mg,

S us ensi L@%gstg',:%&rd f?‘BS r#ﬁ%?gi%;%ﬁrgpi% cson%p fited into any

af@nnmtstabm forthe mudedsf es:tmlnlsltmhenlseteowm Cemére Inmllﬁde necessary

S BT ER A AL PERLRA g RILANGS i

osusppndogpagents] labritaite) flalarbntsonegrnery, preservatives, dyes, and

ni st ed in fo
AR K epdioRt FiERLe Bl b R oryiaoAe seng forms, such
It am/pittts,: t@blet@,rt?akwatadéﬁp@uﬁse(fe%@hl ifclldihgarmsediafedeBaseatimed
r% ea{:s% an gusotal_nsé re%ase formulations), granules, and powders, and liquid
forms, such as solutions, syrups, elixers, emulsions, and suspensions. Forms

useful for parenteral administration include sterile solutions, emulsions and
suspensions.

Advantageously, compounds of the present invention méy be administered
in a single daily dose, or the total daily dosage may be administered in divided
doses of two, three or four times daily. Furthermore, compounds for the present
invention can be administered in intranasal form via topical use of suitable
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vehicles, or via transdermal skin patches well known

wao ooovhoses of ordinary skill in that art. To bBCT/US2006/048451
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adm nistered in the formof a transdermal delivery
system the dosage administration will, of course, be
continuous rather than intermttent throughout the
dosage reginmen. 5 For instance, for oral

adm ni str nlntheformof a tabl et or psul e, the
M@O@S@h\ﬁb ww@%raeawrﬁeal@Bmﬁeaewiaﬁmtaﬁhose of

NERihf IskillIA MR AFEHE UTb &Rl ddminfi&RRIiARhE fdMEbE a GRANEHSMal delivery
such as et hanol ycerol, water and the |ike.
@%ﬁi

MBYSERMethe dogage nigtgation willcelseniirge, keipeatiusus rather than
b?nf@ﬁ{lﬁentltHRfdﬁ%mﬁweﬁé g%)tu%%frﬁéhng agents and 10

col ori ng agent’s can I'ncor por at ed into the
m xture. Suitable binders include, wthout

I t
ol ncoabobfsididd) idhorfifadhndtRhihThe FolfEoPa SR Fappgue, e
siaa:tt\deejmg counporeunt lean beacmmbiaed twithgas ardl hnor®4to>a@ phamaceutically
eat m st ear a um st ear.at e
D Tani® Tt Pt 3u0h 25 BT VLB Shd HkE” Moreover,
| whien rc]iBsBe?Eelgéaéﬁa&yJ miatbthébmwfegsh fllilbncathﬁs |d|§lhfe§Path'@ agents and
re me ce se entonite, x
Sfiofr PP canio edirerpeRg e taarisiy. BLigapaihers
SiIHERABIIWRBCGY lirHitRRSRY, BtdtBh AG8aHS Gl §§?él’%es®}‘nr§§"@hb&se or beta-
and natural guns; for exanple, tragacan acaci a

nBEIRE. Com SWesaet Aatulal m%yntheilc gHMSRUsh:AS acacia, tragacanth
2GR dHish b At sodilfi étle‘éra?téstﬁ’\‘éﬁﬁbgiﬂﬁ‘i %‘ératgosodlum enzoate,

sol utions' are desired. |sotonic @;e arati onhs

Rarhural acptaiensedinmschlprde andihe § isintegratoes Ien‘pld@ywdhOUt

Vifatldl, SEFERAMBURA BLANISES AUded rb%rﬁoﬁgéua%%aﬁpatw@e like.

I's’i nvention’may istered’i'n any
foregoing conpositions and according to. dosage

9 ToRe UL LAD Tl o by 1B g 8 Ao s
pmmtﬂmswtmmw dred maturaicgumsfonexarsiple, Wcﬁnm%cﬁclﬁmemyl- '

2%‘% ﬁ’?&ﬁ"@f? *'%ﬁllket ﬂyo ! h%ﬂn%gqﬂltoa}%glsir@oar gpg%a%fs}aensmns and

psmumdi@:hlerUéd’\@df dsmoﬂfc pl@bhﬁti&néaﬂi@h @bﬁérall? d&ihtam suitable
éaeééwfgtses ‘f%%emidfey Jz)\sben gﬁ'@vgﬁeua @e'mmﬁirﬁm@ fsa%s'r@ﬂ

the active ingredient for the synptomatic adj ust ment

of the_dosage to the patient to be treated:
ef f ect 99@%%@9&“6!?'3%@@90@%% leama&smrydg@ BpY ickthe foregoing

compositions and according to dosage regimens established in the art whenever
treatment of depression is required.

The daily dosage of the products may be varied over a wide range from
0.01 to 200 mg / kg per adult human per day. For oral administration, the
compositions are preferably provided in the form of tablets contéining, 0.01, 0.05,
0.1,05, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250, 500 and 1000
milligrams of the active ingredient for the symptomatic adjustment of the dosage
to the patient to be treated. An effective amount of the drug is ordinarily suppliéd
at a dosage level of from about 0.01 mg/kg to about 200 mg/kg of body weight
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at a dosage | evel of from about 0.01 ng/kg to about
200 ng/ kg of body wei ght 28 WD 2007/ 075698

WO Bs6/ 048451 per day. Preferably, the reemyEs1086/048451

fromabout 0.1 to about 100.0 ng/kg of body weight

per day, nore preferably, fromabout 0.5 ng/kg to

about 50 rrg/ kg, nore preferably, fromabout 1.0 to

about 25.0 ng/ kg of body weight per day. The

conmpounds may be admi nistered on a reginmen of 1 to 4
{pemelay p Etreftagbly Shepangelis ﬂos‘a@}wttaﬂ bzabdui H0GOeng/g of body

efarpdr i oy SR e AR 8.5 g fabol'Sme/ka, more
ipheferatslg, fedm aaudmh m105torat¥omdr25 .0 hey/kg béhgdiylwmﬁgl‘ttmer day. The

r epar at n m t ti
oAb nas bo@BRIRLS g TR Pt oo ABhes i cay.

factors associated with the 10 parti cuI ar patl ent

bei ng treated, including patient age, % di et and o
time dPptimakAosagesdeihsradminigterasimay berfepHly Helgamingd by those

%ﬁmeatm @Wiaﬂ e8nd Q‘IPva%'wv{n{r?fﬂwel phartiffapeémpblihd Be8 ez Aode of

in vivo and in vitro trials -us1 ng
aqinnlabtreﬂonk,ribmtr@ﬁstfg@h@ea?repa@él@epth@d“@éﬁ|0f@ﬁmlmlstfatlon and

gﬁbaﬁ@&ﬁé@t ?'?rtﬁ d?s%a%%%nﬁﬁtlo%e Iﬂfacfcﬂﬁ)r?‘?éétb?‘sy%goc%ted with the

conmpoun rea or preven a given di sor
@wtlclkaﬂ patient beingdreatedyincluding pamnt egeoyeighd, diphand time of

h d
Aol T L e e e BhoeE Tt “ang
/ or those sufferi ng froma gi ven di sorder, nay be

I hod

COTP! S8 RIS BRI o YR sl Mo s
fing Quiltdiblépkratb\dn iamdt g‘@eraﬂya geg@plégr@rl]lcénd her ammal models are
i nvent.ion re i.nt ende shou
SRGENUR AT 3P ROl S teghPorRPURED TEREs PiSBLA Gy Fisorder.
in the clains which foIIowthereafter "25 Exanple 1
((3, 4-D hydro-2H benz
1, 41d|QR§y§M|9§ 19|ﬂym‘y1")fyur1ﬁarﬁ¢d>@n'%%W%yn'eﬁ'éra"s

n'mcludmg first-in-human, dose ranging and efficacy trials, in healthy patients
and / or those suffering from a given disorder, may be completed according to
methods well known in the clinical and medical arts.

The following Examples are set forth to aid in the understanding of the
invention, and are not intended and should not be construed to limit in any way
the invention set forth in the claims which follow thereafter.

Example 1
3.4-Dihydro-2H-benzo[b][1.4]ldioxepin-3-yl)methyl sulfamlde

{(Compound #3)

e
HN——%—NHQ
I

O
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ao HN--S-NH2 O 29 WD 2007/ 075698 PCT/ US2006/ 048451
Catechol (5.09 g, 46.2 mmol) and potassi um car bonate

wWoe00e/0Twohi ned in acetonitrile and heated to reET/USR006/048451

for one hour. 2-Chloronethyl-3-chloro-1- propene (5.78

g, 46.2 mmol) was added and the reaction was conti nued

at reflux for 24 hours. The solution was cooled to
roomtenperature and filtered. 5 The filtrate was

evaporated and the residue was diluted with water and

ext r act@tPahal K5-8Pe, 149.2 evmel) el potasSiven cartisinadel were combined

RN SR8 G100 5 WD Eromapyrcnioon

HuRpABY (5y71’839dé612 mhmol wgls_L agded and the reagtlon was contmued at
enzo | OX i ne as

JofB L8R Fioprs” TRS¥BHioR Y48 B5leg) ook o P RaReS, 3 fitred.

ZHE filta® Has Evapioratbd and Hd reid was dikhdd withAlates and

SicigH it etV IRI 8 9+ e BTbed orpaniscegiitien was dried

(Gved MGS O3 @nd d’ﬁﬁble}:traifl\jﬁf n@?ﬁ%ﬁbﬁablﬁ{@% JHEI é %QP in hexane)

gl Egor ane- THF .
yielged 3 Rethugperd dipydrgr3hi-bemzafblitT4 xwm@assa colorless oil.
Anmi 7 g, 61.6 I dded. Th
rea(r:lgl on S hﬁ‘%gcﬁ"’f S-H%ef Igux over mhz W?g '?hee ©

t I { { t
o3 i aE, el afl! SR SEIAL AT 501 EBPUET0 o,
sol ut idHethyleartd, Ac:iﬂemrmrzm b@tﬂzpl[b]ﬁtélchwmp(ﬁe %5.0008) 30.8 mmol)
Wﬁs d.EE@ly%efl‘H'qu%ﬂf @‘ﬁfb ﬁ\ imég LRn M) (ﬂrlg)lol\z miﬁ—?ﬁm‘m 3 mL) was

tion oncen Fa
&d@’eﬂuﬁltr °CedThy reammm\nlag istrey {1777 for BYouret AribsIfonic acid

?%.??4_, d@ﬂ? dﬁg%;hf_v% I;%gFB] fe4 e&‘%‘?@ﬂ\’?’?‘ hegted to reflux overnight.
Thyl remetibp Wantosledso ao@ml temmaaturelan déis’ils) socln&@r ﬂydromde

(30 b0 Ral 2ol “rnd S G linp g e;r:gteé Wit ety goetate (3 x
4082mL). The comiAnéd oréamc‘!so'll'?tlonlwbgs drl%d%e(r'm é?’b The solution

&%’3 4-Di h dro 2H— benzo ] di oxepi n- 3-y gpg
(%%fé’a 9% updsgv. fr %%P%rm% ghrqmatpgrap 33@2% to 8%
mmh}mmﬁh&:h@iﬁlﬁ’fbrﬁ@ﬁndnczl% yieldl epseiinyRido 'ﬁl—) beﬂ?gﬁr@qa&]a%xepm-

| or of or m was “added

é'r%@{fﬁ *ﬁyﬁegxaégsaeww@asw filtration. The filtrate
was c%ecggrl)qtlgg_p&ggh_,_yacuum and purifi ed :

TH NMR (300 MHz, DMSO), 6: 6.92 (m, 4H), 4.21 (m, 2H), 4.07 (m, 2H),
3.33 (broad, 2H), 3.16 (d, J= 4 Hz, 1H), 2.72 (d, J= 4 Hz, 1H), 2.30 (m, 1H).

({3,4-Dihydro-2H-benzo[b][1 ,4]dioxepin-3-ylymethyl)amine (2.90'g, 16.2 |
mmol) and sulfamide (3.11 g, 32.4 mmol) were combined in dry dioxane (60 ml)

" and heated to reflux overnight. Chloroform was added and the precipitate was

removed by filtration. The filtrate was concentrated under vacuum and purified
by chromatography (2% to 8% acetone in dichloromethane) to yield the title
compound as an off-white solid.

258.8 (M+H+)

TH NMR (300 MHz, DMSOQ), 5: 6.92 (m, 4H), 6.71 (broad, 1H), 6.59
(broad, 2H), 4.19 (m, 2H), 4.04 (m, 2H), 3.00 (m, 2H), 2.39 (m, 1H).
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by chromat ography (2% to 8% acetone in
di chl oronethane) to yield the title conpound as an

w@bdormidede solid. 30 258.8 (MrH+) 1 H NVR ( 300POHES2006/048451
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DVSO), 8: 6.92 (m. 4H), 6.71 (broad, 1 H), 6.59

(broad, 2H), 4.19 (m 2H), 4.04 (m 2H), 3.00 (m 2H),

2.39 (m 1 H. 30 WD 2007/075698 PCT/ US2006/ 048451

Exanmpl e 2

N- (2, 3- Di hydr o- benzofi, 4l di oxi n- 2-yl met hyl ) - sul f am de

(Conpound #1) ,aoj'~ HO ON'// O N-12 5 Racenm c

2, 3-di hydro- 1, 4- benzdi oxi n- gxglg,_{@gryl amne (4.4 g, 26

nmol ) and sul fam de (5 1 g, r_T) wer e conbined in
P X Prsulfamide {Compound #1

reaction was cool ed tg roor@ten'perature and a smal |

amount of solid was ~gr’ed 3nd di scarded. The
filtrate was evapor § vajcuo arld tfe residue.was
purified using flash~gg Ner#phy 10
(DCM Met hanol - 10:1) to ylldavvhit Hd. The

solid was recrystallized. from DCMtO vyi elcfthe title
Corp U@ Al B 24y 75 o v
18nd sulfamiden 6. 1Fp G&IMn@)l) wér 8pmithindd 661, MN\diokan2110&mL) and
’{[%)fhl&iggg% ('%%g%}%’;wga %go%raztogr m ?ﬁrgﬁe &38 reiépé Q’ small
3ar216u(1ﬁof dolid) was. f%l!érécihan&l dr&c,:arﬂédmjl'@, ﬁﬂtra.Eé was,evapore,lted in
(dl/%e nzof 1yl Oxape wz-}/s purlf eycj &sSiH'gff%”h cohgmn orgrrllnatogn)aphy
(DCM.Methanol - 10:1) to yield a white solid. The solid was recrystallized from
DCM to yield the title compound as a white solid. . |
mp: 97.5 - 98.5°C
Elemental Analysis:
Anal Calc: C,44.25;H,4.95; N, 11.47; S, 13.13
Anal Found: C, 44.28; H, 4.66; N, 11.21; S, 13.15
H' NMR (DMSO d6) O 6.85 (m, 4H), 6.68 (bd s, 3H, NH), 4.28 (m, 2H),

. 3.97 (dd, J = 6.9, 11.4 Hz, 1H), 3.20 (m, 1H), 3.10 (m, 1H).

Example 3
Benzol1,3ldioxol-2-yimethvyl)s

@ N—S——NH2

Catechol (10.26 g, 93.2 mmol), sodium methoxide (25% by weight in
methanol, 40.3 g, 186 mmol), and methyl dichloroacetate (13.3 g, 93.2 mmol).

were combined in dry methanol (100 mL). The solution was heated to reflux
overnight. The reaction was cooled to room temperature, acidified by addition
of concentrated hydrochloric acid and then reduced in volume under vacuum to
about 50 mL. Water was added and the mixture was extracted with diethyl

31



10

15

20

25

30

O Catechol (10.26 g, 93.2 nmol), sodi um et hoxi de
(25% by wei ght in nethanol, 40.3 g, 186 mmol), and

woredongrsess chl oroacetate (13.3 g, 93.2 mmol) WBCEUS2006/048451

conbined in dry nethanol (100 ni). The sol ution was
heated to reflux 25 overnight. The reaction was
cooled to roomtenperature, acidified by addition of
concentrated hydrochloric acid and then reduced in
vol ume under vacuumto _about 50 nli. Water

ST (e AR il Wb combingd Brgie Rolstienyhs Snsdaith MgSO,,
%Q%éﬂt?%é O%.CEFWQQ% %%éﬂron%t’&??aﬁf?ed(%%%tﬂwacéf% in

I'ned organi c solution was
texana) tcayneuu benzo[b3jdioxsls-2warbenylicracithmaiybesieras mgolorless
eilhyl acetate in hexane) -to yield
hzo[l 3] di oxol e-2-carb6xylic acid nethyl ester as -a

col or | 195.10 (MrHH). ' 1 H NMVR
(300 Mz MSS(E?ch@gE( 6%9(broad 4H), 6.29 (s, 1 H),

" 4.34 (H NMR:(.'BOBIZ\/IHil-DDcla)SB 6189 (brodd HiH), B9 (3o1H), 4.34 (q,J

benzo[ 1, 3] di-0x0 xylic acid nethyl ester (7.21
éé' éH ?%ﬁt vé‘s gﬁammni um hydroxi de (29% i n

Wat er ,Td Befizd[1 aa]duo&awatbalsonﬂietm hﬁethgl éstefiR21td)et0.0 mmol)

m xt ure honogeneous (-5 e sol utjon stirred

S B0 U aoBT By LS avatRt 1OaW dnet rqugh
WRIESNINAS tR ARG thgﬁﬁﬁ&@.[e]hékegeﬁeb@s 2% AL OXpHd §o|aﬁbﬂ was

amde precipitate white solid and _was coll ected
s}ired for e beuEhat (e temprsaiure and fen girtilled watepas added.

%ﬁ b]%& ggﬂfé%ﬂ'@)) %gldlallﬂl éc?’&pathas QW@)& sc?nd and

oad, 1 ,
2¥s eolaa‘i:teedrbyzm)'atlcm and (u§ed1N|H|)out further purlflcatlon

I )
ST WS PR TABIA Lo U 0 12 o
nmL T- 9
T L N e

re0in(20) 2H) re8s diny2l), 618D (sedét)i on was stirred at room
t enper tur dded

for 24 hours. i stilled r

Lo HedBpapld FliEReless-Cerpp I RSl S TUUR i St B IaeD was
(cﬁsébl%d mtiﬁwdmmddﬁdmmdomg SdtHitimoaiumesum hydride (LAH,
extracted wth

1M in THF, 39.5 mL, 39}/ 5 mmol) was added slowly to the solution at room
temperature. The reaction was stirred at room temperature for 24 hours.
Distilled water was added to destroy the excess LAH. Aqueous sodium
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 MgSQ,. The solvent was evaporated to yield C-

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

MS (ESI): 152.1 (M+HT) _

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

C-Benzo[1,3]dioxol-2-yl-methylamine (2.94 g, 19.4 mmol} and sulfamide
(3.74 g, 38.9 mmol) were combined in dry dioxane (50 mL) and the solution

was heated to reflux overnight. The reaction was concentrated and the residue
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acetate (3 x 100 nL). The conbi ned organi c sol ution
was washed with water and dried over MgSO4. The

W@ olovemieIsvas evaporated to yield C 25 PCT/US2006/048451
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benzo[ 1, 3] di oxol - 2-yl - net hyl anmi neas a colorless oil.
M5 (ESI): 152.1 (M+H+) 1 H NMR (300 MHz, CDCI3), 8:
6.87 (m 4H), 6.09 (t, J =4 Hz, 1 H), 3.13 (d, J=4
Hz, 2H) C-Benzo[ 1, 3] di oxol - 2 yI rret hyI arri ne (2. 94 g,
19.4 mol ) and sul fam de nmol

A cheemateaiaphed % ‘(% aﬁe@n%ﬂudlch@r@me&mw tcwagld the title
heshB QUBGa'ESZé Wﬁe%\(ﬁam ght. The reaction was

concentrated and the residue 32 WD 2007/ 075698

PCT/ USRI®) (& S8 £30.0Wd-+EH omat ogr aphed (2% 1o 10%

aceton?e1 i n dichl ororrethane; to yield the title

conpouhd NKFR (300 Mz 8 0Gls), N 685K, 4BB306.25( (k)4 HzH1H), 4.79

0] 87 ( 25 (t, JF 4
%égkﬁ_lw%%@ ?)bro ua%‘”é;ﬂ"'é‘? (2Droad 1 ,
3.64 (d, J =4 Hz, 2H). Exanple4(28)()|\l—(2 3-Di
hydr o- benzol | 41d I OXi n-2- met I?é/l )-su | fam de

( Conpound #4) (s) ,, ~~~ H e N// ~NH2 10 O
Cat echQS)QQEN_Z(Q-mhyarw_eb@n ,agng Ai20Id gifamide
(16.6 g, 0.12 no wer e Irre 250 nlL) and
(2R) - gl yci dyl tosyl ate (M ) was added -
at 60C for 24 h. The

reacti on was cool ed oom Yenperature and dil uted

with ice water (1 L dct ed W t hOdi et hyl 15
ether (4 tines). The 1§e” ovgani sfol uti on was
pot assi um caf bma{ze, once

washed 3 tinmes with 10
with water, once'with brine and evap@rat ed in vacuo
to yi eb@ltébﬁm'(i@zsgﬂd 2 Wb 1§ BnddsotRsdilin &ftbBMald @$%6 g, 0.12 mol)

col umm chronmat ogr aph
were stirred in DM (250 mL) and (2R)-glycidyl tosylate (22.8 g, 0.10 mol) was

added and the reaction was stirred at 60°C for 24 h. The reaction was cooled

- to'room temperature and diluted with ice water (1 L) and extracted with diethyl

ether (4 times). The combined organic solution was washed 3 times with 10%
potassium carbonate, once with water, once with brine and evaporated in
vacuo to yield a white solid wﬁich was purified by flash column chromatography
(DCM:Methanol — 50:1) to yield ((2S)-2,3-dihydro-benzo[1,4]dioxin-2-yl)-
methanol as a solid.

The solid (13.3 g, 68 mmol) was dissolved in pyridirie (85 mL) cooled to
0°C, p-toluenesulfonyl chloride (13.0 g, 68 mmol) was added and the reaction
mixture stirred at room temperature for 20h. The reaction was diluted with
diethyt ether (1 L) and 1N HCi (1.2 L). The organic layer was separated and
washed 2 times with 1N HCI (500 mL), 4 times with water (150 mL), once with
brine, dried (MgSO.) and evaporated in vacuo to yield a white solid whi.ch was
purified by flash column chromatography (Hept:EA — 2:1) to yield toluene-4-
sulfonic-acid (2S)-2,3- dlhydro -benzo[1,4]dioxin-2-ylmethyl ester as a white
solid. '

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

mmbol) in DMF (250 mL) and heated to reflux for 1 h, cooled to room
. N 33 .



(DCM Met hanol - 50:1) to yield
((2S) -2, 3-di hydr o-benzo[ 1, 4] di oxi n-2-yl)- methanol as

w@2®ol798 20 The solid (13.3 g, 68 mmol) was dPGHUS2061048451
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(2S9)-2 d| h gero benzoh}qf] di oxi n-

in pyridine (85 m-) cooled to O0C, p-tol uenesul fonyl
chloride (13.0 g, 68 mml) was added and the reaction
m xture stirred at roomtenperature for 20h. The
reaction was diluted with diethyl ether (1 L) and 1 N

mﬁrﬂééfaguﬁ ?rgé- rﬂ)\%ut %@ ?ﬂk&@}éﬁgg\é@ﬁ{ﬁg Q%t% ﬁ\;@ i&na(nﬁi stirred 30 min.

mee salghwats)fjltesed andithh safidiwasiwastet edvér) Sfds #itH water, 2%

L d whi, t h. wa
NP 478 wellol BGAR 2t 6t Bl R S P et Sty aro-
2béhzold Mummaewmmmqsmdlem 8- cﬁ@hf’ astv\r/]hlfe pO\tNdery solid.
ne ester as

2
a whit 1Y I A viast Gomine i hydtaaina (2.75 g; 86 mmol)
pipt B@H%@B%bﬁéhﬂ‘h@ﬁtédéﬁ Pef X f3E2 r‘?’%o@i@ fo #d?)np%':mperature and

n eated to ref cooled t

( iUrﬁ'g‘!BaQ@P‘éé@P)'b’v@(s@w mwgzmb@nmswmlte tsoligh evaet filtered and

|
AR ) NS A iy e
SYAGUP taa Sﬂﬂgh‘elblo;he\v% @Iartltlalrm beteenadiethyl 2herNafd-tilute
aé%é!%f%fﬁlagﬂ% F]'h%rlﬂe ¥ efldr < lY'uotnow%'s%r%da (Na»SO,) and evaporated
bierasiup, 1o alyistd a-lishy lyetiodwdil) TI&DDHI d\@lﬁpdﬂf&tﬂb@ﬂﬁsﬁléolumn

I‘I':%I negapa%ﬁg( @ﬁa’#"d'% g)é:[ ('2"%) égy\h ﬁ?rﬁe' %Lh%m the oil (4.82

gzzzg rmrhoR vl 2hmpedoa¢250afnlwwésotrre&ea wmot\ﬂcm 030 RNand

dded d d
BB el Moot bl Sgahesmmin
fteeqder&tuﬁabl (Afedri Ihdirrcanded wagdcé Bsoﬁe'd' be ale MQghite flaky solid
e orate n Vv to a solid artltloneadky
TR oS entipe T3Eleal an S ue s Dinatiotarsoheigionne-v)-
thetHydmeie)8ias Rltarddost YRS tHsh ?Qc&%laa%l?t%) ae%PH from h 2-propanol to

e\(%porated in vacuo to a yield a
cﬂl""\ﬂﬁss idei fied by flash col um chrorrat ography

‘ . _t0 noil. A portion of the
0|I %L 6@%2@ 1?%/ w@i)apropanol (250 nmL) was

t r eat eﬁ&mﬂﬁelsdﬂdl—t@as paaitidned tsatdrecnc@Colland RLERANBTHL. and the

nd th |t
M WBOTBA (4 S0RShd BE0n e B ab s VBl Bt e, Dinyero-
fhﬁﬂ@[hﬂdﬁoxhﬂ-gl)%aﬂwlmine@s ahial. correspondi ng HCl .

sal t %ﬁ 0(3%7% &2£%:%,r8ﬂ&?3-)benzo[ 1, 4] di ox.i n-2-yl)-

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

" mp 102-103°C
[o]p = -45.1° (c = 1.05, M);
'H NMR (DMSOd6) § 6.86 (m, 4H), 6.81 (bd s, 3H, NH), 4.3 (m, 2H),

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

Elemental Analysis:
34
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met hyl ami ne) was filtered off and then recrystallized
again from 2-propanol to vyield-a white solid. . [a]D

WG20060789§Cc = 1.06, EtOH) 20 The white solid WesST/US2006/048451

partitioned between DCM and dilute NaOH, and the DCM
was dried (NaSO4) and evaporated in vacuo to yield
(25)-C (2, 3-D hydro-

benzo[ 1, 4] di oxi n-2-yl)-nmethylam ne as an oil. [a]D =
-57.8 (¢ = 1.40, CHC13) The oil (2.1 g, 12.7 nmmol) and
sul f andvoR Ga@lca4 g, 25C4 442, Hi@08; D5 11 eA T elB- 13

di oxan A for 2 tihe u r t
purifi@'&élb’% ash co%ﬁ%r%’%&gg%aﬁyﬂ%%%&
10:1) to yield a white solid, which was
recrystallized from DCI\/ItoQI'i g!%!tge title conmpound as
a white crystalline solid. 103C [a]D = -45.1
( ¢ N=(2,3Dihyidro-BiéhZd 1Mfdid R b eth ¢l . N dindéth
(bd s, 3H NH), 4.3 (m @Ea 3.9Z Efdd’ J =6.9, 11.4
Hz, 1 H, 3.20 (dd, J = 555 . 1 H), 3.10 (dd,
6.9, 13.7 Hz, 1 ntal Analysis: 34 WO '
Anal  Calc: C, 44.25; H,
Foun(ﬂ5 CO44.20; H,
&

0
.95; N, 11.47; S, .
.69; N, 11.40;'S, 7 a
N- (2, 3- Di hvdr o- benzof |, 41dioxi n- 2- vl getNT) - N . N
di met hyl sul fam de (Conpound #6) O PN O SAN
Racem ¢ 2, 3-di hydro-1, 4- benzdi oxi n- 2-yl net hyl am ne
(8. 25 Bacémiz 23edihydesid,4-bentdipkin@-yeméthykdmipe (8525 g, 5.0 mmol)

rghocl grie\fﬁylgm?r(l)enm .ggdg, "5 %%Fols \}v%rén cb)nballrrl]éjd Fnosll\ﬁlg (10 mL) and cooled
in an ice bath as dimethylsulfamoyl chloride (1.44 g, 10 mmol) was added. The

J
2
4
4

reaction mixture was then stirred for 3 hr with continued cooling. The reaction
mixture was partitioned between ethyl acetate and water, and the ethyl acetate .
solution was washed with brine, dried (MgSO.) and evaporated in vacuo to
yield an oil. The oil was purified using flash columﬁ chromatography (ethyl
acetate:Heptane - 1:1) to yield a white solid, which was recrystallized (ethyl
acetate/Hexane) to yield the title compound as a white floccular solid.

‘mp 76 — 78°C

MS 273 (MH")

Elemental Analysis:

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

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

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

Example 6
N-(2,3-Dihydro-benzo[1,4]dioxin-2-yimethyl)-N-methyisulfamide

Compound #7

35
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g, 10 mmol) was added. The reaction m xture was then

warioroedg or 3 hr with continued cooling. The PEHUS$10061048451
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m xture was partitioned between ethyl acetate and
water, and the ethyl acetate solution was washed with
brine, dried (MJSO4) and evaporated in vacuo to vyield
an oil. The oil was purified using flash col um
chromat ogr aphy (ethyl 15'acetate: Heptane - 1:1) to
yield a white solid, sficeb-nas\recrystallized (ethyl
acet at e/ Hexane) to yhe tiftl e cpnmpognd as a white
floccular solid. -np Zs

Anal ysis: 20 Anal Calc™ C,

3 AINKHY El enent al
£8.52,"H 5/ N, 10.29;

s, 11.78 Anal Found: C, 48.63; H B,&2; R 10, 20. s

11.90 1H NMR (CDC13) 6 6.87 (m 4H), 4.59 (bd

NH), 4Rase(nic 213-Hihydio-d - b@aadloaart22/l®ethy1aml m(B% Mg, 5 mmol)

4 04 %C@%% %thgl N}M I5'1115 EHL& ﬁefgﬁ( Qﬁ’ro r 80mintaii? elporated in

1veildub fix IBICQNV(IZr@Ude)'ememDhynmmafﬂ-wmettmlmfs@un@nuﬂq as an oil.

210 RS AR o G 00 YK o

133.5 9@ mrholHRI0PC Apsiitires e aitrroehhtdm;ﬁémtm'ee THesreaction,
refluxed for 30 mn and evaporated in

yweismqlqdzlrea@ i/ brib- ajchgupnchy ik watsr (- FO0RbS) fohGwed by 3 N

nﬁ%@ﬁgb 39 ME) gﬁd Wdter ?D 55%91 | The nﬁﬁkﬁlr@%asé‘mfst(r?&l at room
treate In THE (9

Wps@ur@deaﬁdn sSplwl e-*casr fdtersdrarm theddﬁﬁteewaﬁ ﬁé(ﬁapéated in vacuo
e
H:t Wre?c?%télreg ?Be g\gﬁ?ﬁl);ﬁ%f nghenga He?\gegﬁtﬂN A adedettsiether.

I"owne
The aqueous phase was basified with 1N NaOH and extracted with diethyl

ether. The organic phase was dried (MgSO,) and evaporated in vacuo to yield
(2,3-dihydro-benzo[1 ,4]dioxin-2-ylmethyl)-methyl-amine as an oil.

MS 180 (MH") '

'H NMR (CDCl3) 8 6.85 (m, 4H), 4.30 (m, 2H), 4.02 (dd, J = ?.9, 11.6
Hz, 1H), 2.85 (m, 2H), 2.50 (s, 3H)

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

mp 97-98°C

MS 257 (M)

Elemental Analysis: .

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

'H NMR (CDCls) & 6.86 (m, 4H), 4.52 (bs, 2H), 4.46 (m, 1H), 4.29 (dd, J
= 2.3, 11.5 Hz, 1H), 4.05 (dd, J = 6.5, 11.5 Hz, 1H), 3.51 (dd, J = 6.7, 14.9 Hz,
1H), 3.40 (dd, J = 5.9, 14.9 Hz, 1H), 2.99 (s, 3H). :
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NaOH (0.50 m -) and water (0.50 nmL). The m xture was
then-stirred at room tenperature for 1 h. Solid was

wo pdoverees and the filtrate was evaporated in VBCUUSI06/048451

to yield a residue which was partitioned between 1 N
HCl and diethyl ether. The aqueous phase was basified
with 1'N NaOH and extracted with diethyl ether. The
organi ¢ phase was dried (MgSO4) and evaporated in
vacuo to yield

(2 3- di hydr o- benzo[ 1, 4] di oﬁmeg&_&et hyl )

-sulfamide

(

7.9, 11.6 Hz, 1H), 2. O(s 3H) The
oil (380 ny, 2.1 @jmol) and s@famde(820 ng, 8.5
mmol ) were' conbi ne si-Oxa (15 m), refluxed for
1.5 h and evapor at ed E yi é1|d eocrude
residue. The residue wasA# d,,

chr omat ogr aphy 20 (et hyl ace te/ Hepta ﬂ.% and the
resul tant solid was recrystal I | zed frdd ethy

et 80 A o i LR R 0Bt
étgﬁ] aééfdtéd t@yleﬁlﬁaﬁﬁlxtw,e & (28)-O¥(7ChI8k-2,3- dih&dﬁd Anal
(e At Yy halptaringnd BShesto-GAlggs Sl

‘be?&oﬂzj d]dldxm:E-gl)i’meﬂnél ldmirte (c& Bt rafhooéf é-¢flord: 7=clfiofo isomers
6.7, 14.9 Hz, 1 H), 3.40 .

(deRF’JHPL@)g 14. 9 Hz I—I), 2.99 (s, 3H). 30 36 WO

2007/ OFi9é Asixtoed. /\M%Z&Qééwéa%t dp.@p@ﬁai €100 mL) and 1N HCI in diethyl
(2S)-(-)-N-(6-Chl oro-2, 3-di hydro-benzo[ 1, 41di ox

fheywpsad jiefd ph @hgmammeg 'la)e bydrochlonde salty that
precipitated was filtered (2.65 g) and re-crystallized from' methanol/IPA to yield

white crystals. The white crystals were partitioned between DCM and dilute
NaOH. The DCM was dried and evaporated in vacuo to yield purified (2S)-C-
(6-Chloro-2,3-dihydro-benzo[1,4]dioxin-2-yl)- methylamlne as an oil.

[alp =-67.8 (c = 1.51, CHCI3)

The oil (7.75 mmol) and sulfamide (1.50 g, 15.5 mmol) were combined in
dioxane (50 mL) and refluxed for 2.0 h, cooled to room temperature and
evaporated in vacuo to yield a solid. The product was purified via flash column
using DCM/methanol 20:1 to yield the title compound as a white solid.

MS 277 (M)

[a)o =' -59.9° (c=1.11, M) '

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

Elemental Analysis:

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

Anal Found: - G, 38.80; H, 3.67; N, 9.99.

The filtrates of the crystallized hydrochloride salt of (25)-C-(6-Chloro-
2,3-dihydro-benzo[1,4]dioxin-2-yl)-methylamine prepared abqve were
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(s) H/" ON~" (/ "NH2 5 Follow ng the procedure
outlined in Exanple 4 above, 4-chlorocatechol was

WO e@ched9g o yield a m xture of PCT/US2006/048451

(2S)-C-(7-Chl oro-2, 3-di hydr o-

benzo[ 1, 4] di oxi n-2-yl)-nmet hyl am ne and

(2S) -G (6-Chl oro-2, 3-di hydro-

benzo[ 1, 4]di oxi n-2-yl)- rrethyl amne (ca. 3:1 ratio of
6-chloro: 7-chl oro isomers RP HPLC). 10 The mi xture

feeovered dactiTiaf 62°'@'P6?>er81'°'(°1'§9"}ﬁfsb Aaq §VapRrated in Macuo to
Yt EyédprndeLJE%h Was pHifchetbbtwddh BOM 200 mEY 4 Bftke NaOH -

othlori that precipitated was filtered
((256\5! g9 nak)x The &QMt-‘mlqufewaBrWhﬂﬁ aaee WithAxing dried

{4510, R4 ABAEH By YR SR oS g v

devearde pthsevidPhCaiOd- 0% ACN with 0.l 6V THAr infwater (d1B)0.20%

(E AP RS 28) G5 GlowsR Aoty BRFSLt A goly mgiyiamine
RQ Rfedidusl| . I\/D—-678(c:1.51, CHCI 3) The oil

7.75 I d | f d 0 g, 15. I - :
o A 8 oSy Gyl DT B 5o n cocane
¢99 0 drd Fémmefderﬁpér@hue@olaado r@&lm@hgi@dtum afﬁcel\ﬁaﬂo?ated in
yield a solid. The product was purlfle

c/@puﬁﬁo yield einejl- DBV el was BLrBRd by flgsh er%‘ff’mt%gfaphy
}féiﬂ@é%ﬂ@etﬁa}%l Lqosp lté Qreld t@s(ﬂZY LN gvﬁ bH’l&]oEﬁS&h?d:bC—

@eslzo[hﬁ]mln-%ymetbw sylfﬁymde@ssaswwe %h)i; 4 40 (m 1
, 4. = 2. 4 11.5 Hz, 1 4.05 (dd, J =
7 1, @% %ﬁdg\ﬂl—Pz 3.45 (m 2||:|)|) El emsnt(al
Anal ysﬂrswwmacmycnsoom B8 (dJ 3 OQ‘BH2N1 HI06@8 (mAr2i), 4.37

E%E”ﬁﬁy&aﬁchﬁgf et 3 (SO HE8 . 11, 02

é 2y (6- Chl or o-
3-di’hydr o- benzo] 1 4] di oxi n-2-yl)-nmet hyl am ne

,prepared above were 37 WD 2007/075698

PCT/ US2006/ 048451

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

. H o
. N 4

' 04’ “NH;

Chroman-2-carboxylic acid (4.5 g, 25 mmol) and HOBT (3.86 g, 25
mmol) were combined in DCM (40 mL) and DMF (10 mL). .
Dimethylaminopropyi ethylcarbodiimide (EDC, 4.84 g, 25 mmol) was added at
room temperature and the reaction mixture was stirred for 30 min. Ammonium
hydroxide (2.26 mL, 33.4 m‘mol) was added and the reaction mixture was
stirred for 16h. "The reaction mixture was diluted with DCM (50 mL) and water
(50 mL) and the pH of the mixture was adjusted. to about pH = 3.0 with 1N HCI.
The DCM was separated and the aqueous phase extracted twice with DCM.
The combined DCM phase was dried (NazS0O,4) and evaporated in vacuo to
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recovered (ca. 1:1 of 6-chloro:7-chloro isoners) and
evaporated in vacuo to yield a solid, which was

wanriotieasmed between DCM (200 ni) and dil ut e NedHUS{006/648451

10

15

20

25

M 50 nL). The DCM sol uti on was washed once with
brine, dried (Na2SO4) and evaporated in vacuo to yield
an oil, which was purified via 5 reverse phase HPLC
(10 - 50% ACN with 0.16% TFA in water with 0.20% TFA)

ield . .
wie 20 ol whipl s finchyiih dlesbypalyrn ghupmape 2P e Y
tala;l)é#é}g)gtg ,eﬂﬁaﬁwe& due The :rﬁsidldge was cogbi ned with

am . .
ot | o pb{5 35,30 eaplbn {5 COPLons trmlag BN EAr in THE
Sur I‘?‘Q[ a(ts@gnrh?p \I\;I% é{&tﬁé@ahe thib Fb&ctidh ﬁil)ktureTW%lsCthbn%ﬂed at room

ed um chr omat ogr aphy usi ng
mémmamw 20 ho:Thet kpagtiepgvas quéenched with water, stirred for2

&@8{(‘{% 4%%‘,-('%9(”%19%&’9? ?LQ{:I WIQ 4)mar(1j% eggpora\kﬁd t"?a vacuo to yield
SCDJchdomkiB-:Z-Wn'(eMM:)tmlrlre bR @mmﬁr@soo) 8 6.88 (d,

( d d J leg H)que é? Eg( g, 1(’%&'}%9'618}& &ééngﬁb (]/’ Qg_o g,ﬁb égnol) were
chmBan)i in &1&&ne((®0 AH) anttaopgkt ® 2Bux for 2 h. The solution was

SIS A FrRRIBLETH BBRYP s Yl A o ST o pifided g botumn
'@ﬁ&r{a?o%@g@w (b@Mfm@ﬂh)an\oene 19 w‘menada whitéeblid 4T helsolid was

d DVF Di met hy|
Z'lgﬁwsé%li%% frpm g’@y{ E&?jat hg&naag tégr%ﬁhso%g -Zriifagghylsulfamide

LQAMd Somerature and the reaction mixture was
gat,[;slrr for 30 min. Amoni um hydrOX|de(2 26 n., 33.4
rmol) mps1ded°Gnd the reaction nixture was stirred

for Q‘%\é{?gl‘wéxctlon m xture was diluted with DCM (50 -

nm.) an 50 nL) and the pH of the m xture was
adj ust EfbrhentabAntlysid:= 3.0 with 1 N HCI. The DCM vvas

Do DR HHE ot nod DEABRACE: RAE b doe T2 EOR) and

evapor AhafFbond:acuo t €, £4857; H, 5.80; N, 11.75; S, 13.33.

. Example 9
2-(2.3-Dihydro-benzo[1.4]dioxin-2-yI -eth Isulfamide (Compound #16)

N//
Oy ™ 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
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 (NazSQ,) and
evaporated in vacuo to yield 2-cyanomethyl-(2,3 dihydrobenzo[1 ,Aldioxine) as a

white sglid.
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was purified with flash col um chronmat ography (ethyl.

waeerareysto yield an oil. The oil (5.35 g, 30rem52006/648451
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THE (90 m-) was stirred as 1 MLAHin THE (36 nlL, 36
nmol ) was added and the reaction m xture was then
stirred at room 5 tenperature for 20 h. The reaction
was quenched with water, stirred for 2 hours, the

ot ) PR S B DA RAT G Ao, 115

amgm oﬁr(adou I=y6 A [E; 6@)% 7éQd'TUDJ 8.12Pf2, @Hgf am de

nmol ) were i ne i oxane )
and br %bsrﬁ-cv%n?@ﬁm»k(@’@rdlbv%mbenﬁeﬁs@]ctm'oﬁ) was disspived in THF

B ) MBS B PO BOHAC 80 Wik BB endie r8action
mnmyra tefluxelddfon Svihithen stitried . at Bimebisot tempaiature for 16h. With ice
/ to viel .

G880 B ARRLN [ 9E2 b8! e roacion
1|®ﬂ)etfllfﬂw@.s then Er2dfot Mh)at rﬁ)mmmn:‘éraﬂrrélatﬁ évadb’rated in vacuo to
Fﬂﬁf‘f’da" el|49|'d'1659ﬂ l\]'\{_alssp;rﬁ%one?@ %e%eéfsgNégl 3@%? gnd da i}yl ether, and
Evh@rmbmw e&ér%&utﬁbmy(/awé&m:tﬁ b4ih@ enied (Rlazsmeand
t hyl sul npaound N7/ /7S
FBARTRIA by AR 06 650 213 AR roRBE=AId qtionin-2-

2y|)§tﬁ9ﬁﬁﬁhéy| (2, 3 di hydrobenzo[ 1, 4] di oxi ne) (6.87 g,
30 nmol DVBO (90 nL) and stirred 25 at anbient

t enper (M"'Hér@ h. The reaction mixture was then

di | ut P i cos i 1
i ot hy| " CrAdERE0 YRR Sen T ARkACS el i bioxane
V08 ML) Mas qrishingd;withy eulﬁmmiﬂebfa A, Sdrnpwl) abd Beajed to reflux

ﬂ .V FREr Il?‘ijozd graﬁx n&é andf b%%?m&éﬁ%ﬁ&&% viefd &n orange

obenz
SOlld WhICh was purified by column chromatography (DCM:MeOH - 10:1) to

yield a white solid. The solid was re- crystalhzed from DCM to yield the title
compound as a solid.

MS (M-1) 257

MP 101 —103°C (corr)

'H NMR (CDCl): & 6.86 (m, 4H), 4.70 (m, 1H), 4.52 (s, 2H), 4.30 (m,
2H), 3.94 (dd, J = 7.4, 11.3 Hz, 1H),'3.43 (dd, J = 6.4, 12.9 Hz, 2H), 1.94 (dd, J
= 6.5, 12.9, 2H).

Elemental Analysis:

Measured: C, 46.48; H, 5.60; N, 10.81; S, 12.41 -

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

Example 10
6.7 Dichloro-2,3-dihydro-benzo[1.41dioxin-2-yimethyl)-

sulfamide (Compound #29)
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white solid. . 39 WD 2007/ 075698 PCT/ US2006/ 048451 i H
NVR (CDCI3) S 6.89 (m 4H), 4.50 (m 1 H), 4.31 (dd, J

WE2@7875698L. 5 Hz, 1 H), 4.08 (dd, J = 6.2, 11.BCHES2006/048451

H, 2.78 (d, J = 6.1, Hz,. 2 H The 2-cyanonethyl-(2,3
di hydr obenzo[ 1, 4] di oxi ne) was dissolved in THE (50

m.) and 1 MBH3 in THE (80 nL, 80 mmol) was added and
the reaction 5 mixture refluxed for 5 h, then stirred

at anbient tenperature for 16h. Wth |ce bat h

cooling, 2N HO was added until pH = VRf,achi eved.
The reaction mxCue was them st ed%f 1%h at room |

t enperature and evapat I n(SHCuUo N (lael d an oil.
The oil was partitionfgd bejween|3N NdbH and di et hyl
ether, and the dj et he ol uti on was washed w th

brine, dried (Na25O4) and 1OOevaporat ed in vacuo to
yi el d 4bUdiehiproatedhel (8:6rg ¥8nojdl) andipgkassidm carbonate (6.64 g,

+ Jh
d.%%ﬁ%’ anBzr%[ "%’éd'.‘%@@ﬁ (fb_\? LY ni3 - Eidyitgaviate (0.12 9, 40
(rﬂ:ﬁQ)IhwaiS\mtdedm’ml t‘rmjreadtlbnsmbdwm'm 6Brréd gt 682CrfopRY h. The
and Eeat ed to re ][ 2 soI | on
JG8FEY "HHH"%\Y%F%? ed PﬁOQ’QéSH‘R%aWEIQ&‘ eardaﬁ@%d with ice

SRAted (60 hﬁll‘) mewacfteuamtrbmle@mm%meﬁq @rgi%bg{gTrﬂ@h‘bmbmed
wnite soll

(DCM
\IGnlE. alytion aS whShed iIeRs Wiyl (36 PatpEsIum garbonate, twice with

?ﬂiﬁ;&?f%ﬂ { ‘?@Dc'ﬁd ew%s%aa n?%c@&td\/?ei@& \nsc%%%n of (25)-2-

485> dichlorprR,3- |hggrq-?qgnzq{p,|)4]d@xg}g) (rqgthaglo]; 7 4 1 1. 3
HZ' 1 HA% (%S)‘Lg }_S)@dﬂdicﬂ'nldroﬁz é*dlﬂ?cilr% t’ignzc%'ls'%'!/e@x%%%(ﬁé*hallol oil (6.4

ewenta SIS asur
égs.?ZVSmeI) wasodlsaplved.s@pyru@neJ(EOLtmL) Cadleditat2@. Then, p-

éggfe%(es@fggy(lgz%ru\lde 2‘&.2895, ;27Smmlc%) \Lkl%is a%(aaelg)ér?d E‘rge reaction mixture
Rvad btred 2t 3o ckinhtperipe iz dbA2aH.d Tovel readtiyn meikiuye was diluted with
diethyl ether and 1N HCI (750 mL) and the organic layer was separated and
washed 2 times with 1N HCI (250 mL), once with water (150 mL.), twice with
brine, dried (MgSO,4) and evaporated in-vacuo to yield Iighi yellow solid of
toluene-4-sulfonic acid (25)-6,7-dichloro-2,3-dihydro-benzo[1,4]dioxin-2-
ylmethyl ester.

'H NMR (CDCI3): 8 7.79 (d, J = 8.3 Hz, 2H), 7.36 (d, J = 8.0 Hz, 2H),
6.94 (s, 1H), 6.83 (s, 1H), 4.37 (m, 1H), 4.2 (m, 3H), 4.03 (dd, J = 6.3, 11.7 Hz,
1H), 2.47 (s, 3H).

Toluene-4-sulfonic acid (2S)-6,7-dichloro-2,3- dlhydro benzo[1,4]dioxin-
2-ylmethyl ester (8.0 g, 20.5 mmol) was combined with potassium phthalimide
(6.1 g, 33 mmol) in DMF (75 mL) and heated to reflux for 1 h, cooled to room
temperature and poured into vigorously stirring water (0.5 L) and then stirred 30
min. White solid was filtered and the solid was washed several times with
water, 2% NaOH, and water again and then let air dry to yield (2S)-2-(6,7-
dichloro-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-isoindole-1,3-dione (6.0 g,
80%) as a white powdery solid. '
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30

30 sul fam de (Conpound #29) 40 WD 2007/ 075698
PCT/ US2006/ 048451 O~NH2 d ~ ONI HO -C 04,5

wr@howesmt echol (8.6 g, 48 mmol ) and pot assi UPCT/US2006/048451

carbonate (6.64 g, 48 mmol) were stirred in DMF (200
m). (2R -dycidyl tosylate.(9.12 g, 40 mol) was
added and the reaction m xture was stirred at 60C for
24 h. The 5 reaction m xture was cooled to room

tenperature and then diluted with ice 600 i -)
' and exteawhitel Paivderysetid yasseqrepines ws’tm@gsﬂaﬁ*ﬁf’e% .06 g,"33 mmol)

0 RLPEARY hedfbd bt REHISERDr 9, hREN %obléaeﬁa Vel térﬂ%rature

potass mca?%onate twmce wwth brine, dried
ARIHE! aymsraddatl tonadjastithe eagtion anistureisoeid 40 gH 16} and the

@@%ﬁano ﬁgge @hg Wzg.g%t.g,eggel}%%ﬂ henralsbidhehLHieel and
waishieldowith fre3h &t (snlbledlso@m,edp dndxihedijtratetwas evapoiated in

d
ugsiie S Al W Wag SarichatEBelitty el th et tiute
@ﬁu@@ugmtt@HV\ﬂ&et’id@ﬂWthﬂdet Ssluti @gg\tﬁwd_l‘_néd (Naa;ﬁo‘;)vwm:l evaporated
stirred at room tenperatur
i Yete 19 ay A vieabus ol of feSPRyAmBpmnhyhEn | dileso-2.3-
GitRRirelnerdop h]'tﬁo)qhgpm C Iayer vvas separ at ed and 15
vvasheq 2 tines with N HC (2 once

(150" ey NMRUGBCIBX i 6.88i(Re1Hird.88 (hivtod 2869, J = 2.0, 11.2 Haz,

' I I lid of
PRI 1, 20040 149, 107 (14555 vl by <ol 10 o

(2S) - A podiorhdfdhe-all (3.8lighyl 6rronednand suliamids(G1 », 32.4 mmol)

%y_#gtrgﬁgéef dl‘?x&n% I}Iw}q?)z h gad éﬁ% E"L?d Bioq—llfat 8%urlfled by
glaghhﬂd)mnﬁthm?mgrépgw 217)@\2 ‘MaOH32Q:; 1|) th %lcg thas title compound as
Foihite sefdovhich et by S PURRR T S8 RS A vietd the
it doRhpOineas erwkite @ngstalife solpl ) was conbi ned vv| th

pot assi umM)hthaIlmde (6.1 g, 33 mol) in DVF (75 nl)
and hddedM-HE 31dsQux for 1 h, cooled to room 25

terrper,ﬁbulﬁg -ffbpoured into vigorously stirring water
L) and then stirred 30

[olo=-53.4° (c=1.17, M)

'"H NMR (DMSOd6): § 7.22 (s, 1H), 7.20 (s, 1H), 6.91 ‘(bd s, 1H), 6.68
(bd s, 2H), 4.35 (m, 2H), 4.05 (dd, J = 6.5, 11.5 Hz, 1H), 3.15 (m, 2H)
Elemental Analysis:

Elemental. Analysis:

Measured: C, 34.52; H, 3.22; N, 8.95; Cl, 22.64; S, 10.24

Calculated: C, 34.64; H, 2.68; N, 8.87; Cl, 22.94; S, 10.35.

@)
HoN O S
(s N™ N\
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mn. Wite solid was filtered and the solid was washed
several tinmes with water, 2% NaOH, and water again

waea7omems |l et air dry to yield (2S)-2-(6, 7- PCT/US2006/048451

di chl or o- 2, 3-di hydr o- benzo[ 1, 4] di oxi n- 2-yl met hyl)
-isoindole-1,3-dione (6.0 g, 80% as a white powdery
solid. 41 WD 2007/ 075698 PCT/ US2006/ 048451 The white
powdery solid was conbi ned with hydrazine (1. 06 g, 33
mrol ) in EtOH (80 nlL) and heated at reflux fo

t hen €38)-€uN- Bdamﬂé?raemlﬁpth@m[ﬂwlmn %vé(k“%%&oﬁtt'f@m'de

chst4 Iig?nﬂ'n%QCWaQ r FéH ﬁ'oﬁ) ) Jﬁ'?caﬁébﬁol(bc%@?dlhﬁ% the process

ion m xt tirre

sotlnned\nasExamplerrdeaﬁ des)wa%-éa 3nPitydregshitneriognzo i4ldioxin-2-

a5t s hbh £ Ry SA VR ipelie (120 mb
ahleshaked ulidenthydragpreatmodpi@e (BDesi) att topim terhperature for 3 h.

igule;stciy?igw\é\e@% fj eg'gg L?iﬂga\%?ssqg%d wr}ﬂ RRRARTEM Al ¥R ate was
é@&bo%témmoaah@yd yiefd é‘mﬂié?ﬂjlldmm 2TBe crude product was dissolved

(rggydr fﬁ;lb?aazé[@l g rgzlle?r;(_é\ﬂ %%\Qld;ﬁg tonleFdzc%lt%%cqanund as a
%Hﬁ)a’ﬂafkyl&lthlh@kort@sgoﬁmnglhgv@rocﬁloﬁae(s&lt J =5.5

ortion of the oil mmol ) and
sul f aM@dM+41)1 260 32. 4 mol) were refluxed in di oxane

(100 ighsl @d 1 1 )
TEEAMES(oRSORBS 4 16 21005 At P9 9LEES @1, 674

Y(dda,l..d_tms 8idt He, tld)rpbaﬁcdrmﬂ-IDSS:Ba/\ﬁdotel%Gl?i d1.4hizcHH), 3.04 (m,
recrystallized fromethyl acetate / hexane to

ld the title conpound as a white crystalline
solid. MS[MH" 311.0 np 119-121 C [a]o=-53.4 (c=

1.17, M -20iHNl\/R(DI\/BOd@( (s, 1 H, 7.20

(s, 1 H, 6.91 (bd s, 1H)—@m—é€d s, 2H), 4.35 (m

2Hps -Vcﬂetﬂ I2.8-@ihyHtobelzo[1,4i -sulfaride
El enent a alysis: E erﬁgt al . AHEL_Y%I Ss: Measured: C,

34.52; H 3.22; N, 8.95; : 10 24 25

Cal cul ated: C, 34.64; H 2. 68 N, 8. 870 22 94; S,

10. 35.

ReGaal

Title compound was prepared according to the procedure described in
Example 4 above, starting with 4-methylcatechol, to yield a white solid, which
was recrystallized from ethyl acetate/ hexane to yield the title compound as a
white solid. ' |

MS [M-H] 257 ‘

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

Elemental Analysis

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

Found: C, 46.65; H, 5.60; N, 10.84; S, 12.61.
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Exanple 11 (2S)-(-)-N(7-Am no- 2, 3-di hydro-benzo f |
, 41di oxi n- 2-yl met hyl ) -sul fam de (Conpound #36) O H

wWOL@7iond28 2 | 'S N"Is \O H 30 O 42 WO 2007/ BTHESB06/048451
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PCT/ US2006/ 048451

(2S)-(-)-N(2,3-D hydro-7-nitro-benzo[ 1, 4] di oxi n-2-yl m
ethyl)-sulfamde (1.2 g, 4.15 mmol ), was prepared

from 4-nitrocatechol according to the process
outlined in Exanple 4. The

(2S)-(-)-N-(2, 3-Di hydro- 7- FF¥38PIRA3 5[ 1 4] di oxi n- 2-

yl met hyl ) - sul f gedidkiterv@lovi healloniabiligdnWitle A§§ayd/ C

i t hanol 120 nL) 5 and, shaken under hydrogen ]
ot o AP S8 T UrsACeOSing e BIoGPEUIS otadmthin fee insert of

Wi idiE M@h@séalfmh@roﬁmbaﬂ@%%%d&mheﬂi%t%iéh?%\ﬁn lication).
t he fi?trate was evaporated in vacuo to yiel cru%gﬂap )
product. The crude product was dissolved in 0.2 N HC

| Co : :

(22 TSNS A SRR Pkl e an

hgertieaitall ¢witurealwerelastagishda-yem2gbryénid/Bay DESGL ()ses. The
nkd

ihthch 6810 gl Bt B8 sl 1 3 S P
=SpraguetDawley), ariesthetidwitk malotRbihe Hecbrding te tH2 AVMA Panel on
%M&a’ﬁ ?Jéjrﬂ'\éﬁ\tggyelt g:%ﬁ%g%gg %ﬁtﬂ%r%q%ﬁépépe%g\gd %'l'!d placed
Hn/Harlk ©Balanded Saltaiutibri@s HBSSAGi8c8CRBERIINEMD). tTige
%8889%% %ﬁé %%in?c?eds \irvgre dissected out and pooled according to tissue-
type. Tissue was trypsinized for 15 min (1mg/ml trypsin-HBSS; Worthington,
Lakewood, NJ), rinsed with fresh HBSS, incubated in trypsin inhibitor (1mg/mi;
Sigma, St. Louis, MO) for 5 min, rinsed again with fresh HBSS 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 Esséntial
Media (MEM; Gibco) supplemented with 26mM NaHCOg (Sigma), 40mM
glucose (Sigma), 20mM KCI (Sigma), TmM sodium pyruvate (Sigma), 10% (v/v)
heat-inactivated fetal bovine serum (Hyclone, Logan, UT), 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 final concentration of 0.1, 1
and 120 uM 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 H.0»
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10.

15

20 Exanpl e 4 above,

starting with 4-nethyl catechol,

to

yield a white solid, which was recrystallized from
werdwh7smeet at e/ hexane to yield the title conpPCmUSHe6/eu8451

white solid. M5 [MH-257 'H NMR (CDCl 3):
4.57 (bd s,

6.66 (m.2H),
1H, 4.28

H),
4.40 (m

Hle)

Anal CaI cul a
1§€°

4.

3.45 (m 2H),

Jlgiowag dgechioeash 508, &

80 (m 1 H),
(m 1H,
2.25 (s,

4.03 (dd,

8

J 6.9,
El ement aI
5.46;: N, .10.8

3H).

6.76 (m 1
25 1 H),

11. 4

Ctrlturweéhto xge'dlazf'eq'

3GoABeMARNGT D5GBAS PCT/ US2006/ 048451 Exanpl e 13

Cell Titer

dow / Cell

Viability In Vitro Assay The

assay was run according to the procedure |isted wthin

the i n&Yhp&ind '#BGWJ,% Eesﬁé‘& %'&é‘éﬁﬁn

he end

attachmsnt at t

appl

4 O3 escroos

CDPfQJPe‘Q’Wé?%J'Eﬁ @%ﬂﬁ@@ 'HsTﬁbie Hoaiad 5iiedawciNatedhat in the data listed

cCERRf AP

rome

RAwase n_BHIﬁ flipl

ryonlc

fetuses were renoved via cesarean section from

Itéf% %“e(?feﬁtl\ﬁses The

pr egnant 1
wi t h hal E—at Ot oyt 2
ut hanasi a.| Pups m[c&mﬁ&#sd @Snﬁlﬁn’iﬁ #an ‘%ﬁpound #8
renoved and placed | in Hank's Bal anced Salt sol ytion
1x HBSS; GiYebicleockvi IQéHM)). The hi ﬂmﬂﬂarrpl and 10 pM
COoT WeT € ssected 0 and |JJUI et corchrg—to
|S§'51g€§tv[ . ql‘lsssue was trypsiniged foﬁbls 10
i nPKalerg/ m tr@tﬁsi ni- HBSS; 2@o6r t hi-ngt on, 1Zzakewood, NJ), 14
1 tfh—Fresh .BSS, i uuutcd...tr‘m“:n:n*'bitor
‘?&%f%ﬁ" éTﬁ LBZ‘: for évm n, rinsed 15
~aga|Mea/mth fre;§5 HESS an@g*hen trlturatwd n I[m 13
resh-—HBSSwith—a flire-polished glass pipette
Di§ aéi@‘ed cells |were seeded at{ 10, 000 cell s/ well
pnbeviefibd- P- | Ysi ne [coat ed P6-wel || pl at eg g BD 3
BioScience! Bedfor MA) containihg 100ul/well Eagle's
M ni mal Essenti al

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 97 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 -

** 5<0.01
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Media (MEM G bco) supplenmented with 26nvM NaHCO3
(Sigm), 40mM 20 gl ucose (Sigma), 20nM KCl (Sigm),

wdapdeoddim pyruvate (Sigma), 10% (v/v) PCT/US2006/048451

heat -i nactivated fetal bovine serum (Hycl one, Logan,
UT), and 0.001% gentamcin sulfate (Sigm) (pH 7.4).
Serumfree cultures were plated and naintained in
Neur obasal nedi um + B27 supplenent (G bco). Cells were
allowed to attach for 24h in a humdified 37C 5% COQ2 -

" incubator before 25 experinental treatnent. Test

CONPOUTHiss, Wé eap ewetldaaeofnpdmw#e Wals(hfmm‘iuecat pretecting

DMBO of . each co nd was ut ed
MEMens H@%deﬁmrwﬂ gEfag 60'?010"'3!% ?tg%gp g‘s‘”"dat“’e injury,
f &9 / pei@litle radicam!
ggf]%gﬁmpg% ?g%ﬁ%shﬁowﬁgg 309and 120 M conpound within
each 100uL well. Equal amounts of vehicle.or diluted
conpound were added to eacgygHi 1812 vveII A 30% st ock
sol uti on of hydrogen peroxide Sigm) wa
di | ut edls mpamfmbmdm@mf an eral caMmAtQr, 00 migv%f the
crollt of vehi
deshifiensict 8 Jn Belbiie 7 & toLERA AR Sioiont finely
Jcﬂ@idbdqabmeeombwdem witall amauhi ofa$80 tohge mg ia fiba size O hard
uM npound #8 was tested according to the
pﬂ CE8RSGHE as described 5 herein, with results as
listed in Table 4 and 5 bel ow. Note that in the dat a

i sted hel ow, eachpat srunln r

t ot al Yyhilg the @oreggmgespg omlt%%qﬂegr}bg uSr %ifs b p%sent

|R§H||1ﬁor\(\"vhfh é@%lb@ %w@@muné &ﬁp&émhumrai&n it will be
mpound #8 Vehicle 0.1 M Pl at e

1 . D :
anplarstong thet Wieprackneob S venioneOmRAT5es Bl e ygual

15 %t@n@ &daptatidnslana/et AittifichtiBRY iadldodfe Withinkh@ seoe of the

following claims and their equivalents.
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Table 5: Rat Cerebral Cortical Cultures, insult with
150u. M H202 Conpound #8 Conpound #8 Conpound #8

wo/etiroreI. 1 M1 M. 10 MPlate 1 1.2 28 19 10PCRUS1006/@48451

1645118 Plate 3 0.8 97 38 51 Mean 1 63* 36 26
Standard Deviation 0.2 35" 16 22 15 Kruskal -Wallis
mul tiple conparisons test wwth Dunn's post-hoc test;
p<0.05 **, p<0.01 45 WO 2007/ 075698 PCT/ US2006/ 048451
Thus he dat a show t hat Conpound #8 was effective at
hg neurons fromdeath and / or danmage from

qxi data lﬁ?egﬁ&& ?SrSnQu %t@@'ﬁbl’{ %oh{aﬂél cagf adﬁf?rﬁlsf@?ﬁ‘ﬁﬁbea §§bject in

a “resul peroxide r

Aeed thpemiff adhelrap@dttlnelm eff¢ctive amnaunt @hp@@nmq;md qfdormula )
ng of the Conpound #8 prepared a%* mle 7 is

formul ated with sy |\ient finely I%udeﬁ‘lactoseto
provi de a total dmognt r_o_iﬂ.agrg_puoflll a size

0 hard 10 gel cansul#. |Ie %t he foregoi

speci fication teaches the principles Of t (nr esent
invention, .with exanples provided for the purpose of

i |1 ust¥B®%edh, it will be understood that the practice

of therl aN@MHA g6 StoREapeRdestly selbctdtrfrosile drbup consisting of
vari ations, adaptations and/or nodifications as cone

hvdregen aaddewskalidlithe fol | owing clai ms and their
equi Val#ﬁﬁ&leét@d%rﬁ%@g@&@&%&na@ﬂ' h&S2 PREFSYEIEAd I0déer alkyl;

Caim 1. d for neuroprot ect| on conpri sing
adni nigstsean mjegé" faogubﬁ%@t in

is selected from the group consisting of
' O
(R o ] R = é—
"I (R%)s :

(R%)c

o T et @ f

(R%)c

(R5>c

—@3( }é—-

wherein b is an integer from 0 to 4; and wherein c is an integer from 0 to

2;
each R® is independently selected from the group consisting of halogen,
lower alkyl and nitro;
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need thereof, a therapeutically effective anmount of a
conpound of formula (I) R4 ORLt Rt (CH2)a NS N 2
woR(o7p75638 wherein RL and R2 are each i ndependeP@T/¥S2006/048451

sel ected fromthe group consisting of hydrogen and
| ower alkyl; R4 is selected fromthe group consisting

of hydrogen and |ower alkyl; ais an integer from1l
to 2; t Rt 10 - is selected fromthe group consisting
of OCO (RB)b I (RB)bl1--. / O (R c O5.6  ao
(RS) b (RO (R5)c cll:l:l: III-4(R5)b Q) |

(R5)b 15 wherein b i nte&@g
wherein c is an integeg gm Ot

i ndep I ed he group™¢ &)

hal og s 8@?‘%{?\%‘" Shd ni Bro: a7 W0 20077075898
PCT/ USZOOG/(;Q&)8451 O (RS)b- +1 40,

I

,thenais 1;

or

or a pharmaceutically acceptable salt thereof.

5 2. The method as in Claim 1, wherein
R' and R? are each independently selected from the group consisting of
hydrogen and lower alkyl; .
R* is selected from the group consisting of hydrogen and lower alkyl;
a is an integer from 1 to 2;

10 .E is selected from the group consisting of
5 7 © 5 1 N O
(R)s | (R%)y— >
N A~

(R%)q

m—C X‘/ }g— (R%)s (j: T

(R%)

(R%)c

@\J >

and
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OL-- C provided that when 9 is O or (R5c (R5)b (_
\'\ O, then ais 1; or a pharmaceutically acceptable

waeador/otdees eof . 5 2. The method as in d ai m 1, PAES®061048451

10

15

R and R2 are each independently selected fromthe
group consisting of hydrogen and |lower alkyl; R4 is
sel ected fromthe group consisting of hydrogen and
| ower alkyl; ais aninteger from1l to 2; e- 10-

i(?%S?Sl ?/ﬁefergir{ éisma% 3 y‘%ﬂégﬁg?siéllng%ﬂp@r rbcqf an lntegerfrom Oto
ZHEXi10li't (RS)c O b- (R5)b (R) \ 0Oand (Rs)c
(R5) b 48 2007/ 075698 PCT/ US2006/ 048451 wherein b
|s an SRCEJRr isripdapendently selaetegHerraithe group sansistisgef halogen,

f ioWedalkgl ardd n@@ch RS is independently selected from
t he group conS|st|ng of hal ogen, | ower aIkyI and

provided that when
(Rs)c
(Rs)b §—
,then ais 1;

or a pharmaceutically acceptable salt thereof.

3. The method as in Claim 2, wherein

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

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

is selected from the group consisting of
] = O : X0
(RO | (RO)y—h- >
AN : £ 0

(H‘°'>c

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

and
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O (R5)bao- 5 provided that when is or (R5)c (R)b I-
O, then ais 1; or a pharmaceutically acceptable salt

w0 b@rete98 3. The nethod as in Caim2, wherei PCLOSTBG6/048451

and R2 are each independently selected fromthe group
consi sting of hydrogen and lower alkyl; R4 is

sel ected fromthe group consisting of hydrogen and

| ower alkyl; ais an integer froml to 2; is selected

f t h

( ng')m c ¢ gﬁg) u§) W%E%héenﬁl@s%!gpte% ﬁ/)gmg?\ﬁ g EGPQ%%%EW%E% halogen,
%Wepalk&ﬂéhbmtr@l O wherein b is an int eger fromO to

2; and wherein c is 0; 49 WO 2007/ 075698

PCT/ US2006/ 048451 each RS is |ndepe ect ed
fromthe group consis n'g\f .-. vver and
nitro, Q CE. (R5)bp IO\Rd dt is

L provided that when ,thenais 1;
or a pharmaceutically acceptable salt thereof.

4. The method as in Claim 3, wherein
' R! and R? are each independently selected from the group consisting of
hydrogen and lower alkyl;
R* is selected from the group consisting of hydrogen'and methyl;
a is an integer from 1 to 2;

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

‘ benzo[1,4]dioxinyl), 2-(benzo[1,3]dioxolyl), 2;(3,4-dihydro-2H-

benzo[1,4]dioxepinyl), 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-fluoro-2,3-dihydro-benzo[1,4]dioxinyi), 2-
(chromanyl), 2-(5-fluoro-2,3-dihydro-benzof{1,4]dioxinyl), 2-(7-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-benzo[1,3]dioxolyl), 2-(7-nitro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(5-
chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-
benzo[1,4]dioxinyl), 2-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(8-chloro-
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); '

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

then a is 1;
or a pharmaceutically acceptable salt thereof.

5. The method as in Claim 4, wherein
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or a pharmaceutically acceptable salt thereof. 5 4.
The nmethod as in CQaim3, wherein RL and R2 are each

w0 pabepewegent |y sel ected fromthe group consi stPEyUST006/048451

10

15

20

25

hydrogen and |ower alkyl; R4 is selected fromthe
group consi sting of hydrogen and nmethyl; 10 a is an
integer from1l to 2; is selected fromthe group
consi sting of 2-(2,3-di hydro- benzo[ 1, 4] di oxi nyl),

géggg? 4:%%(} eagxor%ﬁ/cﬂ lhdgbér::’déﬁtp NS Aom the group consisting of
2hyﬁr®€d‘ aydimethghzo[ 1, 4] di oxi nyl ), 2-(6-chl oro-2, 3-

di hydr q-shenz di oxi nyl ), .

2- ()6/ fl d?&egéea FR e E@%%fqn%fwg)ﬁf Rydinogen argl methyl;

(chr omaniglan integer from 1 to 2
2- (5 fluoro 2, 3-di hydr o- benzo[l 4] di oxi nyl ),

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

or o- benzo[ 1, 3] di oxol yl), 2-(7-nitro-2, 3-
9N he0a Dok ronsstias 2 hanec oo, 22,5
cthmdm-beﬁzd[1hﬂdi|m»abymZZ}KZ,34dlﬂydr?-ﬂéb’ﬂ120[1 ,4]dioxinyl), 2-(6-chloro-2,3-
SalnalS ARGt NP o L BA R i PRzl 1dioxiny, 2-(7-
2nidBhyiig, ercuhwozb&azb[nMG@x ZQL(]S ot i ::‘lniﬁydro-

h ho 1, 4] di
R e St SN G R L.
when lSramﬁrﬂwaaﬂehsyaényabbétﬁa%[éal%reé@p' nyl), then

ais 1; or a pharmaceutically acceptable salt thereof.
25 5. The nmethod as in Caim4, wherein 50 WD

2607/ OThE WRettol MBRAE/ p%&}ﬁ%&uﬁ& f . Ia#lh) is selected

i ndependently selected from group consisting O
hiramoeraraHe aessisting ¢iA(253- (9dNd6taitoior28-dihgdur-bepzol 1,4]dioxin-

C@%hény'(i))QSlﬂfarhw AR b h B L%y a@cépsta% ddHsShS eor.

rom1l
7. A method for neuroprotection comprising administering to a subject in
need thereof a therapeutically effective amount of a compound selected from

the group consisting (2S)-(-)-N-(6-chloro-2,3-dihydro-benzo[1 ,4]dioxin-2-
yimethyl)-sulfamide; and pharmaceutically acceptable salts thereof.

8. A method for neuroprotection comprising administering to a subject in
need thereof a therapeutically effective amount of a compound of formula (IH
OCH
° O\\ /NH2
O S
. H O
O (In

or a pharmaceutically acceptable salt thereof.

9. A method of treating an acute neurodegenerative disorder comprising

administering to a subject in need thereof, a therapeutically effective amount of
a compound of formula (1)
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5 is selected fromthe group consisting of
2-(benzo[ 1, 3] di oxol yl), 2-(2, 3-

walehydrwobenzo[ 1, 4] di oxi nyl ), PCT/US2006/048451

10

15

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

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

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

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

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

2-(6, 7- di chl or o- 2, 3=ty dr o- benzo[? 4 dloxﬂhyl) 10 or

a pharnaceutlcall.;q@c=o a salt Lh LeRf - 6. The

net hod of O aim 1\>wherein tﬁg conpou"d oi Jormula (1)

is selected fromthé group consistin@ of R
(2S)-(-)-N(6-chl oro-2, 3-di hydro- benzo[ 1, 4] di oxi n-

2-yl me F§0sul f ami de; and pharmaceutical ly acceptabl e
salts SHRIE IO ot
corpr i b ol ehch ndeiRort Bl e MR B2 ofiup gapeisting of
ahy@eggpand losvanaliglls ect i ve anount of a conpound

sel ect S

(555 P SR ot B0 ERRS o o yoppger g ower o
yl et hali3 asuhfeger dem drid 2xhar maceuti cal |y accept abl e

salts thergof. 20 8. A nethod for neuroprotection
conprisAng Im nistering to a subject in need thereof

a ther.;s t ) ally effective amount of a conpound of

iS6ER cfairbin H2grotip ddrGisinglds) or a

pharnaceutlcall acceptabl e salt thereof 25 9. A

met hod 92 acute d nerative disorder
Cﬂq!gr' dm nijst'er| ﬁ% tolla su Jec:}‘”gn need
t erBof\\\ ' utically elfec unt of a

compound 0?5698 ,
PCT/U82006/0g8451 R4 011 Ry | RI (CHQ)a N- "

(R \/ } — (%% CE :lk/

(R,

C\CE f S

(Rs)c

memmNmmwwﬂmmommmmWMmmcSm#@memom'

2;
each R® is independently selectéd from the group consisting of halogen,
lower alkyl and nitro;
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OR2 (I) wherein R1L and R2 are each independently
sel ected fromthe group consisting of hydrogen and

wo omen7mbkyl ; 5 Ra is selected fromthe group PCT/US2006/048451

consi sting of hydrogen and |ower alkyl; a is an
integer from1l to 2; s-~ | RI is selected fromthe
group consisting of (r) (R5)b ZIN1JtillllliJd3, (R5)b /
~- O (RB)c (RB}b ~~1 ~~ (R5}b OO (R5)c O 5 10

and (R5)c (R) b O wherein b is an integer fromO to
4; and wherein c is an |nteger from ch R5

i s independently sele rony !ff) onS| s\ifg of

hal ogen, 15 | ower al i nit r8; VX 2007/ 75698

PCT/ US&%Q/%Mﬁ'ﬂ'ﬁhheQ\ 0 pEPVi ded t S or
(RO

S

or a pharmaceutically acceptable salt thereof.

,thenais 1;

10. The method as in Claim 9, wherein )

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

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

a is an integer from 1 to 2;

is selected from the group consisting of
N
- C(J% (R%)s O: >—§_
(R
- @ 5 oo Y jx
: (R5>c
R)s i:@: j{ (Rs)—E\/( }5—
) P
(Rs)c

and

. B3.
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15

0 (Rc (RB)b - 0, then a is 1; or a pharmaceutically
acceptable salt thereof. 5 10. The nethod as in Claim

w@200mzwe8 N R1 and R2 are each i ndependentl|y sSPCEUS®A6/048451

fromthe group consisting of hydrogen and | ower
alkyl; R4 is selected fromthe group consisting of
hydrogen and lower alkyl; ais an integer froml to
2; 10 is selected fromthe group consisting of 0 O

()0 b8 s R forR o B dnd wBRAR. 8 & 86 from 010
2007/ 075698 PCT/ US2006/ 048451 V\herel n b is an integer

fromO0 to 2. and wherei nteger fromOQ t
each FeAGhR |®@W&P@@HF’P§]V %é’?‘?%tf oM, g?%l%sqmg of halogen,

qe%ygmyqlgngfmﬂp@l ogen, |lower alkyl and -nitro;

& .~

provided that when
(R

(R%)5 \\( ::>>§—

or a pharmaceutically acceptable salt thereof.

,thenais 1;

11. The method as in Claim 10, wherein

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

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

a is an integer from 1 to 2; '

is selected from the group consisting of

O
7 S
(R | (R >4
O ]
(R)e

wherein b is an integer from 0 to 2; and wherein ¢ is 0;
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s-~ RS\ ( )b~ 5 provided that when is 0 or (R5)c
(R5)b7 _f! \ 0, then ais 1; or a pharnaceutically

waewepramd e salt thereof. 11. The nmethod as i PCTUS1006/048451

consi sting of hal ogen, qu)y and
. ) b7-Tj - prowdedthats bt hien a.
" phar maceutaé:g\%ha/t veﬁgr?p Lahl 4 slsz?l t ther .

10

15
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25

10, wherein 10 R1L and R2 are each independently

sel ected fromthe group consisting of hydrogen and

| ower alkyl; R4 is selected fromthe group consisting

of hydrogen and | ower al kyI' a is an integer from 1

to 2; is selected fromthe oup consj sting of

OP| (\Aﬁ@cm%)ﬁmd?pendentw teebfmrn the grywmn&es%wf halogen,
sk ) erein b is an integer fromO to 2; and

\S\J/nerelegﬁi?clil alrs9 %M‘& 54 WD 2007/ 075698 PCT/ US2006/ 048451

each R5 is mdependently sel ect ed fro

(RS
3 a

provi ,then a.is 1;

or a pharmaceutically acceptable salt thereof.

12.  The method as in Claim 11, wherein

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

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

ais an integer from 1 to 2;

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

benzo[1,4]dioxinyl), 2-(benzo[1 ,3]diox6lyl), 2-(3,4-dihydro-2H- -
benzo[1,4]dioxepinyl), 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-
(chromanyl), 2-(5-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-
dihydro-benzo[1 ,4ldioxinyl), 2-(6-chloro-benzo[1,3]dioxolyl), 2-(7-nitro-2,3-
diHydro-benzoﬁ JAldioxinyl), 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); -

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

thenais 1;

or a pharmaceutically acceptable salt thereof.

13. The method as in Claim 12, wheréin
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5 12. The nethod as in Caim1l1ll, wherein Rl and R2 are
each independently selected fromthe group consisting

w@boo7hyesogen and | ower al kyl; R4 is sel ected PCDOS10N€048451

10

15

20

25

group consisting of hydrogen and nethyl; 10 a is an
integer fromlto 2; i Rt is selected.fromthe group
consi sting of 2-(2,3-dihydro- benzo[ 1, 4] di oxi nyl),

2- (benzol 1, 3]dioxo|y|), 2- (3, 4-di hydro- 2H

o1 Lt ghe e SAer mgBpbRpdnfll Reloe R lfElb st etbisting o
%%&ogbu@rmmeﬂw hydr o- benzo[ 1, 4] di oxi nyl ), 2 15
chro

S U5 T ROt Seloctecramdhe G5eHD GODSIEBE S figifggen and methyl;

2- (7- chli®bAirteder ffohy fire-2enzo[ 1, 4] di oxi nyl ),
2- (6 chloro benzo[ 1, 3] di oxolyl), 2-(7-nitro-2,3-

d| Q- benzo[ 1, 4] di oxi nyl ),
2 hyl-- 2, 3- di hydr o- benzo[ 1, 4] di oxi nyl), 2-(5-
e B et . 5
gcihhgc_iﬁﬂg?igd)[dgt}dibgwh Bg(@fx?—dg\r?fzmc[){bgn&p%é?dri]mwl),.2~(6-chloro-2,3-
'E @-Ef—*% SHsS Do EAT P ror 2 T peiEapeicioninyd, 2-(7-
Bédél? h szl{n]zoﬁ‘] d]dmﬂhyld)jz (gmrromr?dz,m dlhytlrcy\hen -
1beraﬁo[i P e S48kt iR bdnzar Laoal:

13. Thgy Hwﬁma%éut'iémg @bdaptableddr hieReof55 WO
2007/ 075698 PCT/ US2006/ 048451 R1 and R2 are each

i ndependently selected fromthe group consisting of

hyglr OQ?HeQﬂgth%%t&W)lalrﬁz@ 'vﬁwe?@ir?ﬁe%rﬁb@m& Bﬁfd}hﬁﬂﬁ (I) is selected
consi sting of hydrogen and IS an intege
f irom thet gropp dansisting of (2S)-( ) -N- (é chloro-2 3-dihydro- benzo[1 ,4]dioxin-

2-yimethyl)-sulfamide; and pharmaceutically acceptable salts thereof.

15. A method of treating an acute neurodegenerative disorder comprising
administering to a subject in need thereof a therapeutically effective amount of
a compound selected from the group consisting (28)-(-)-N-(6-chIoro;2,3—
dihydro-benzo[1,4]dioxin-2-ylmethyl)-sulfamide; and pharmaceutically
acceptable salts thereof.

16. A method of treating an acute neurodegenerative disorder comprising
administering to a subject in need thereof a therapeutically effective amount of

a compound of formula (i1)

OCH
° O\\ ~NH3

© N’S\\
H O

e ()

or a pharmaceutically acceptable salt thereof.
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5 is selected fromthe group consisting of
2-(benzo[ 1, 3] di oxol yl), 2-(2, 3-

walehydrwobenzo[ 1, 4] di oxi nyl ), PCT/US2006/048451

10

15

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

2-(7-chl oro-2, 3-di hydro-benzo[ 1, 4] di oxi nyl), 2-(7-
nethyl 2, 3-di hydr.o- benzo[ 1, 4] di oxi nyl ),

6- brono-2, 3-di hydro- henzo[ 1, 4] di oxm and L
6, 7/‘umﬁh%$ 8%"%“89 fB“l? Peegeqe %’ﬁ‘fl isordey cgmprising
aaﬂl‘h’irﬁl@?ﬁ%t icca |shléje%€ ERESDferBE la fﬂéﬁéﬁ@uticahﬁ'wffgﬁﬁve amount of

nmet hod aim9, wherein the corrpound of

( B)canapneef kmuyla ébh t he group consi st i ng of
(2S)-(-)-N(6-chloro-2, 3-di hydro-b 8 di oxi n-
2-yl met hyl) - sul f apgzde;\and phar macgﬁ caI I accept abl e

salts thereof. 15(LER FA-reid9. .of_.Nr.egt_l_ng an acute
neur odegener ati ve isdrder conprl singll adNifi stering
to a subject in need thereof a t her ap®ut i cal I(y
ef f ect Wﬁ% gm)unt of a conpound selected fromthe
group conS|st|ng (2S)-(-)-N(6-chloro-2, 3-
di hydr Gﬂmrdzaf"]a,ré]eébhxmde;ibr}damlym&éeted|ffc&mtld@ gréusl consisting of
rrEar rraceutlcfgm‘%/rég acceptable salts thereof. 16. A
Y‘Pﬂ?@ egran ¥h acute neur odegenerative di sorder
conpr i H*ng sefsbibd frdhe tHd\grdup corsiftirREbdf hybBged érﬁﬂbﬁ)%fr alkyl;
a therapeutically effective amount of a corpound
for nul & g ANHIN femAO N2 O NHS 25 O (11)  or a
phar-macedti~gal |y acceptable salt thereof. 56 WO
2007/ O7CT/ US2006/ 048451 17. A nethod of
treating a,c roni ¢ neurodegenerative disorder
conpri si g~ ad#isalested frog the grosipbasisting ofeed
t hereof, a therépe tically effective anount of a
compoun 1) R4 (CH2)a NS

(R (R @ >”§—

<Fis>c

(Rs)c

(R%)c

<>\$( }é—

wherein b is an integer from O 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;
57
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11\ -N2 .0 R(l) 5 wherein Rl and R2 are each
i ndependently selected fromthe group consisting of

woyarogess and | ower al kyl; . R4 is selected frpor/Uukmos/048451
group consisting of hydrogen and | ower alkyl; a is an
integer from1l to 2; o-~ 10 is selected fromthe
group consisting of OO 12~ C (R b OC (R5)b ~- O
(RB)c ~~ OO0 (R5)b ( (R b\ I )314* Oo (R5c (R
b7-1 iii:ll-- 5) 1 f Oand (R5)c (R5)b L 15
wherein b is an integer fromO to 4; AN C IS

an integer fromO0 to eQch @3y isllindeffendent\yo
sel ected fromthe gro Si s(tl ?ﬁ; ogen, / ldower
alkyl 380iddu'that whén is 0

provi

(R,

I D

or a pharmaceutically acceptable salt thereof.

,thenais 1;

18. The method as in Claim 17, wherein

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

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

a is an integer from 1 to 2;

.E is selected from the group consisting of

0]

) and
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WO 2007/ 075698 PCT/ US2006/ 048451 O (R5)b~" I\ R ,1
provided that when - is or (R5)c (R5)b then ais 1;

W@er00a/0piess maceuti cal |y acceptabl e salt thereof PCT/BSD86/048451

The nmethod as in aim1l7, wherein RL and R2 are each
i ndependently selected fromthe group consisting of
hydrogen and |l ower alkyl; R4 is selected fromthe
group consisting of hydrogen and | ower alkyl; a is an

i nt f 1t 1 i f
IgPoﬁg e\&eﬂé?% i1 g%dptqurgrort\ &gsoloé'\ g’ﬁ:{@f‘éF%\ _gr @[Hrgm?eger from O to
(RS)S;: ( o~ O>58- V\é)RSE)(kI))?/ (>)<95 56 pe] 5222)86754a2g1
C ~
wher e fhaCH‘ ?:é) i indepeagent YISSH%CGF‘?%OT GNP AFISENG gf halogen,

4Bl LRGR BnbTARRO O
(@)
AN
(R°) —
co@:
s O

provided that when
(RS>c

IO

or a pharmaceutically acceptable salt thereof.

,thenais 1,

19.  The method as in Claim 17, wherein

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

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

ais an integer from 1 to 2; -

is selected from the group consisting of
e R® D §—
b ~ (R

(F&s)c

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

59



10

15

20

25

each RS is independently selected fromthe group
consi sting of halogen, Ilower alkyl and nitro; R (R5)b

w®2proveged that when is Oor (R5)c (R5)b O ,PCTiEs2086/048451

is 1; or a pharmaceutically acceptable salt thereof.
19. The nmethod as in Caim1l7,'wherein 10 Rl and R2
are each i ndependently selected fromthe group
consi sting of hydrogen and lower alkyl; R4 is

sel ected freomithe grqup, consist i of h '

| ower ea?}qtyﬁ 1S dlegggﬁe- thy gﬁ%&ﬁﬁﬁ?‘f r§{18%:§ ?‘ssgﬁqggtgcp alogen,
iswar &ikgl ah@wtre;onsi sting of O O (R5)b:- (R5)b } 15

(RB)c {R)b\ I (R5)6 5 GOj, Oand O(R3b-1 O
wherein b is-an integer fromO to 2; Miere\n.c i s

0; 59 VID 2007/ 075698 FETRYS209%,048451 “Jeach RE s
i ndependent |y sel ect e{ t he ollp codsi sti of
hal oge . I | NS itro; (R b™>~>Provw -t hat i -
when ié‘dod"i%agwlh?‘l; & rthen ais 1;

or a pharmaceutically acceptable salt thereof.

sha-8
/]

20. The method as in Claim 19, wherein ,

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

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

a is an integer from 1 to 2;

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

benzo[1,4]dioxinyl), 2-(benzo[1,3]dioxolyi), 2-(3,4-dihydro-2H-
benzo[1,4]dioxepinyl), 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-
(chromanyl), 2-(5-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-
dihydro-benzo[1,4]dioxinyt), 2-(6-chloro-benzo[1,3]dioxolyl), 2~(7-nitro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-methyl-2,3-dihydro-benzo[1 ,Aldioxinyl), 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);

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

thenais 1;
or a pharmaceutically acceptable salt thereof.
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or a pharmaceutically acceptable salt thereof. 5
20 The method as in Caim19, wherein Rl and R2 are

weamh/orwgependent |y sel ected fromthe group coPGI/B81006048451

10

15

20

25

of hydrogen and |lower alkyl; R4 is selected fromthe
group consi sting of hydrogen and nmethyl; 10 a is an
integer froml to 2; - is selected fromthe group
consi sting of 2-(2,3-di hydro- benzo[ 1, 4] di oxi nyl),

ﬁ?gggo[lﬁt%l’ %bgé%xsﬁl |(§l)alm220( \NhergJ hydro-2H
2-(2, aﬁﬁhhﬁﬂ?oal@é@@{ ihdépehdshty kplected fromhthar groipZonsisting of

. di hydro-benzo[ 1, 4] di oxi nyl ),

hydsogen ang-metiVi hydr o- benzo[ 1, 4] di oxi nyl ), 2 15

(chrongay %electedfrom the group consisting of hydrogen and methyl;
2-(5-fluoro-2,3-d yrogbenrz)ol4]d|goxu¥yl)

2-(7- cmi&)aﬁlfﬂegerﬁpﬁ]/dlrt@%enzo[ 1, 4] di oxi nyl ),

| oro- benzo[ 1, 3] di oxolyl), 2-(7-nitro-2, 3-

Y- benzol 1, 4] di oxi nyl ), :

hyl - 2, 3- di hydr o- benzo[ 1, 4] di oxi nyl ), -2-(5-

€ ZLs?seSledatyedlrfﬁarhethecg{rd:u[é]cdnenstmgIo)‘2 (benzo[1 ,3]dioxolyl), 2- (2 3-

B e R A SR My, 2 0 enioro 25
%lﬁgd@béﬁ,@od[aQt]alo&nﬁil)h;‘Ed(ﬁocl’ﬂ@ﬂi-Q[SLdﬂf]ydlr@-benybh ,Aldioxinyl), 2-(7-

zneﬂlwk@twf{ hs{sﬁﬁgﬁaﬁrgztogodﬂ%%r‘ilb)ﬁ&&gm 4 '#ﬁ% g[ﬂu ded

gu.bimgn)(é’n&zf{emarcw&bkéagrtm{(dro%@hm[em]mkmyl)
n al har maceut i cal I%(@Fccept able salt |

thereooraphazmaseu Ihoacoeptagosatictneresfoos/ 048451
21. The nmethod as in Caim?20, wherein Rl and R2 are

each i ndependently selected fromthe group consistin ﬁ
022. hyThegeethaddoffelaim| 17, Rehareinsiblecearapoand gf fareula i s

CONELRY Aemthe BELALRMsUAGBR (BB)-(-)-N-(6-chloro-2,3-dihydro-

benzo[1,4]dioxin-2-yimethyl)-sulfamide; and pharmaceutically acceptable salts

thereof.

23. A method of treating a chronic neurodegenerativendisorder comprising
administering to a subject in need thereof a therapeutically effective an‘iount of
a compound selected from the group consisting (25)-(-)-N-(6-chloro-2,3-
dihydro-benzo[1,4]dioxin-2-ylmethyl)-sulfamide; and pharmaceutically

acceptable salts thereof.

24. A method of treating a chronic neurodegenerative disorder comprising
administering to a subject in need thereof a therapeutically effective amount of

a compound of formula (I1)

OCH
° O\\S/NH.?

0] N7

o - (1

or a pharmaceutically acceptable salt thereof.
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5 ais aninteger froml to 2; t Ris selected from
the group consisting of 2-(benzo[1, 3]dioxolyl),

WQ@2{02/0F69&li hydr o- benzo[ 1, 4] di oxi nyl ), PCT/US2006/048451

10

15

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

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

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

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

2-(6-Dbrono- 2, 3-di hydro 10 benzo[ 1, 4] di oxi nyl) and

2- (6, 7-di chl oro- 2, 3-di hydro- benzo[ 1, 4] di oxi nyl ); or a

plR&x: madte metbod If(yrll?maﬁtlag Ineusogh deb%ﬁﬁo%m ?éffonihﬁmg brain, head
erein the co und of formul a

(bl ord Ballts o i Eoinisting SRS Slerato & Subject in need

( 2Byrepf,)a titerap elticalig-etfettive Ry aontlst a compound of formula (1)

benzo[ 1, 4] di oxi n- 2- ylnethyl) sulfan1de an

pharmaceutically ageep{able salts F{hé)eofR123 A

nmet hod of treating k@# euroﬂfgéger tive
agfm n Fingtoy ect in

di sorder conpri si ng
peutical Iy effectiye gnt of 20

need thereof a therd
a conpound sel ected fromthe group consistin

(2S) - ( Whexeine- chl oro- 2, 3 :

di hydr gxbghy AP - - Sul .de; and -
phar rm(?éut i cg £§é]e%<|? @é“ﬁ{}%@?’i&ﬁwé'%%@é@w‘% 9roUp consisting of
mByHmgest and kwveénalky; chr oni ¢ neur odegener ati ve

di sor deys n1n|sterL subj e
need  RorS SPRctSd Bm frk BRalle oAty ot & dingRiangt lowgr atkyt
conpounds @ iftegarlfeorhfijo ZCH3 0 \5~, ,NH2 O N/ | "
"~ 0 (I or a pharnmaceutically acceptable salt
t her eof /» BINNWD 2007/ 075698 PCT/ US2006/ 048451 25. A
met hod {foR pfeventing neuron death or damage fol | owi ng

brain, head”’ g ssRicd froR] thd él%lﬂlga%dg{métmdﬁéfgd

conpri si ng adn1n|ster|ng to a su

anount of a

e

wherein b is an integer from 0 to 4; and wherein ¢ is an integer from 0 to
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R4 ORL e\ HR(CH)a N~-S-N 5 ~~\ 2 2 R (I)
wherein Rl and R2 are each independently sel ected from

wo @707 consi sting of hydrogen and | ower aP&yiUS2081048451

10

is selected fromthe group consisting of hydrogen and
| ower alkyl; 10 a is an integer from1l to 2; is

sel ected fromthe group consisting of 5''1 005 (R
)b I (R)bi / O (Rc (R5)6-\ \' I >(R)b\ 1 OO

ey i e FE'h fadhdcBrly SaiRdsn Bt e bl bRt 4 natogen.

dowentadiggandrsitro to 2; 62 WD 2007/ 075698
PCT/ US2006/ 048451 each R5 is i ndependent I y sel ect ed
fromthe group consi st| ng of 'hal ogen kyI and

nitro; (R5)b__1_

4
provided that when

(RS)c

or a pharmaceutically acceptable salt thereof.

,thenais 1;

26. The method as in Claim 25, wherein

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

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

a is an integer from 1 to 2;

is selected from the group consisting of
o
. = . AN .
F— I (R%)s

(Fr”)c
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Ri (Rb7 provided that when is 0 or (R5)c (R5)b O
,then aisl; 5 or a pharnmaceutically acceptable salt

WO b@retied8 26. The nethod as in O ai m25, wherkBCTUR006/048451

and R2 are each independently selected fromthe group
consi sting of hydrogen and lower alkyl; 10 R4 is
sel ected fromthe group consisting of hydrogen and

| ower alkyl; ais an integer froml to 2; is selected
fromthe groubo consisting of OO (Rb-~(Rc (R5c
(R5)b ~ ~ (R ~)c(RS)b \ O 63 WD 2007/ 075898
PCT/ US2006~Q4 % R)b ( ( and
( );c()b' fe ei{p ' nlnteger fgomo
t ',bavvh i an integ®r lfro 5 each
R5 is i ndgpendestTy ~gg¢tected from't onS|séM1g
of hal ogen, |lower alkyl ard nitro; O ~-~ 5

(RO

s

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

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

lower ali(yl and nitro;
I
(RO~ g
Z
s o

provided that when

<R~“’>c

O

, then ais 1;

(R%)

or a pharmaceutically acceptable salt thereof.

10 -

15

27. The method as in Claim 26, wherein

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

' hydrogen and lower alkyl;

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

is selected from the group consisting of
0]
b ~ (R -
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R provided that when is Oor (R5)c (R) b~\ O, then
ais 1, or a pharmaceutically acceptable salt thereof-
wao2/s7s6te nethod as in Caim26, wherein R BCURD06/048451

are each independently selected fromthe group

consi sting of hydrogen and lower alkyl; R4 is

sel ected fromthe group consisting of hydrogen. and
|l ower alkyl; .15 ais an integer from1l to 2; e er is

selected fromthe group consisting. of O O 64 WO
2007/ 075698 PCT/ US2006/ 048451 (ﬁiﬁ) O 5b\ .~0R
. i .

(R5)6 O j -_. 0O b i nint eger
fr, and er el a5C | ;g4 i's

i g@ﬁen sel ted(er)(?m _ u nsi st)i ng of
hal ogen, al kyl and ni ; O and

. o |
X
(Rs)b-—,‘EI }é—
F o ;

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

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

5 lower alkyl and nitro; .
@)
N .
O
‘ =~
is 0]

provided that when

,thenais 1;
or a pharmaceutically acceptable salt thereof.
28. The method as in Claim 27, wherein
10 R' and R? are each independehtly selected from the group bonsisting of

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

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

15 benzo[1,4]dioxinyl), 2-(benzo[1,3]dioxolyl), 2-(3,4-dihydro-2H-
benzo[1,4]dioxepinyl), 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-fluoro-2,3-dihydro-benzo[1 ,4ldioxinyl), 2-
(chromanyl), 2-(5-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-benzo[1 ,3]dioxolyl), 2-(7-nitro-2,3-‘

20  dihydro-benzo[1,4]dioxinyl), 2—(7-methyl-2,3-dihydro-ben;o[1 ,/A4ldioxinyl), 2-(5-
chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bromo-2,é-dihydro-
benzo[1,4]dioxinyl), 2-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(8-chloro-.
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15

20
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O e-~Ri provided that when is O, then ais 1; or
a pharmaceutically acceptable salt thereof. 28. The

woredohiotseds in Claim27, wherein 10 RL and R2 aPET/E81906/048451

i ndependently selected fromthe group consisting of

hydrogen and | ower alkyl; R4 is selected fromthe

group consisting of hydrogen-and nethyl; a is an

i nt eger fron11 to 2; is selected fromthe group

cons[stin 22 3-.di hydro- 15 benzo[ 1l 4{dIOXInX(}

93‘129{13 lsligpipyl) % (%34dlbvﬂ5mn@pfztho 2,3-b][1,4]dioxiny!) and

?% hyé?%$gg¥¥%%%!zﬂd|OX|nyI) 2- (6-chl oro- 2, 3

dlhydro benzo[l 4] di 0¥

2- (6- fluoro 2, 3- dlhyonoFba zo[l 4] di oxi nyl), 2-

(chro

2- (5- fﬁfalyS' A5Y93hat WhRDdr o—BendS R dliydrRAl:; be“7-°[1 4]dioxepinyl),

héraashero- 2, 3- dlhydro benzo[ 1, 4]d|0X|nyI)

2-(6- chl or o- ben%gt dloxor%g *tro 2,3 20

di hydr§-heheaceitigrll prgeptavl Sa“ thereO

2- (7-nmet hyl -2, 3-di hydro- benzo[ 1, 4] di oxi nyl ), 2-(5-

¢hl oro- 2, 3-di hydr o- benzo& LleXlnyI) 2- (6-brono- 2,

29 h)ﬂ?&)m%@ééﬁln l@imyRBnyhprein

2- (6, 7R'déﬁ<§‘|H?ré}e%a%hqh8¥ﬁéﬁdé}ﬁ§z§élé SHItA¥lgroup consisting of

2-(8-chl oro- 2007707569 ?U82006/04 451

hydregeatyand-metayko[ 1, 4] di oxi nyl),

2-(2, 3d - Al di x| .
2 (2 SR b bl el B kg o
is 2- (aBI,s4ard|rﬂggbld4‘QrH-bthD[l ., 4] di oxepinyl), then a

.. 5 or a pharnaceutically accept abl e salt thereof.

¢ nethod as in Caim28, wherein RL and R2 are
mdependent |y sel ected fromthe group consisting

by driggerneded fH@SPr‘i tné grokp Eéns@uqubfsgi(sénid[@rs]ai@szolyl) 2-(2,3-
group consi stin dro en and ‘
idihvaierbenzeid f]c? @xngyl) 2 -(2,3-dihydro- benzo[1 ,4]dioxinyl), 2-(6-chloro-2,3-
dihydro-benzo[1 ,4]d|ox:nyl) 2-(7-chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-
methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-
benzo[1,4]dioxinyl) and 2-(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxinyl};

or a pharmaceutically acceptable salt thereof.

30. The method of Claim 25, wherein the compound of formula (l) is
selected from the group consisting of (28)-(-)-N-(6-chloro-2,3-dihydro-
benzo[1,4]dioxin-2-ylmethyl)-sulfamide; and pharmaceutically acceptable salts
thereof.

31. A method for preventing neuron death or damage following brain, head
or spinal cord trauma or injury comprising administering to a subject in need
thereof a therapeutically effective amount of a compound selected from the
group consisting (2S)-(-)-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-
sulfamide; and pharmaceutically acceptable salts thereof.
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S is selected fromthe group consisting of
2-(benzo[ 1, 3] di oxol yl), 2-(2, 3-
walehydrwobenzo[ 1, 4] di oxi nyl ), PCT/US2006/048451
2- (2, 3-di hydro-benzo[ 1, 4] di oxi nyl ), 2-(6-chloro-2, 3-
di hydr o- benzo[ 1, 4] di oxi nyl ),
2-(7-chloro-2, 3-di hydro-benzo[ 1, 4] dioxinyl), 2-(7 15
nethyl 2, 3- dihydro benzo[ 1, 4] di oxi nyl ),

Si2.6. ThdNeiicst 57 P Bbrastt of caade fipwing prain, head
Mplﬁﬁﬁ&ﬁfd@édrﬁa@qmmﬁbémw@iﬂg éamrrﬁsttanng% aTélﬂoject in need

net hod of C ai m 25, wherein-the conmpound of farnmul
(thereaf a therapeutieally affastive ranQunt of %@ﬂmpgunﬁ@fcﬁ@rmula (11
(2S)-(-)-N-(6- chlorocﬁn$ di hydr o-

benzo[ 1, 4] di oxi n- 2- ylnet yl)- sulfaéﬁge NHed

pharmaceutical ly aceegy a-': S3 ,Lﬁ%reof 31. A
met hod for prevent deatﬁdor(ganage fol |l owi ng
brain, head 25 or jd trauma or injury

conpri sing adm ni st (3 a subject in n ﬁ t her eof
a therapeutically effectlve anmount of a cogpound

sel ect @daPhasmeageutieglly grceptahletsatighereof.
(2S)-(-)-N(6-chl oro-2, 3-di hydro- benzo[ 1, 4] di oxi n-2-yl
nmet hyl ) - sul f am de; and phar maceutical |l y acceptabl e
salts thereof. 66 WO 2007/ 075698 PCT/ US2006/ 048451

32. A nethod for preventing neuron death or damage
followi ng brain, head or spinal cord trauma or injury
conprising admnistering to a subject in need thereof
a therapeutically effective anount of a conpound of
formula (Il) OCH3 O OS-NH2 N\O Ho (n) 5 o0r a
pharmaceutically acceptable salt thereof. 67
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