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USE OF BENZO FUSED HETEROCYLE SULFAM DE DERI VATI VES

FOR THE TREATMENT OF PAI N CROSS REFERENCE TO RELATED
WQRRPZOGAFE ONS Thi s application clains the benePCT/USI00&0048539

S. Provisional Application 60/751 ,686, filed on

Decenber 19, 2005, and U.S. Provisional Application

60/ 773,812, filed on February 15, 2006, which are

i ncorporated by reference herein in their entirety.

FI ELD OF THE | NVENTI ON The present invention is

UEFPF%EN%G—FBS@_ I-lE1f‘BRWYh I.ESULFAI\M[IB;DEIFHVATIVES FOR
sul fam de derivatives for e tre of acute,

chronic, infl am“rat-'a'r@ TREA/ N@”Iéﬁ%?p&“i c pain.
BACKGROUND OF THE | NVENTI ON Pain is generally defined

as an unpl easant sensor and enDtlonaI exaerlence
associ at ed GOk I REG X 73 q 0 0

o feblic ncé%\f%‘l%ﬁﬁs e E@h@fl%@ggm%wsﬁﬁél Rpgﬁ@é%rc}n

200 cal response
6044b/6886, iﬂbdmm@bpemmrrrt@l 20050t 4hBc Rroisiomal Applitation

coff 13,8 ef S Sy 5r 2BR Kick! Al RoBfndt oy refpronos

hetrein ipalséir eplratyi ve pain, sports nedicine injuries,
carpal tunnel syndrome, burns, mnuscul oskel etal sprains
and strains, muscul ot endi nous strain, cervicobrachia
pai n syndrones, dysn§g3(§=1m—Jnvahnﬂgar, duodena

ul c . ki dney_ stone pain bl adder pai n aII one
pai e pReHb i Meonds ket tsoie Ut Berda-fmadheterocycle

sulfBRIIBURHOSHRA 17 Th8 1rAaRBAE BEabiitel eRtaHic ﬂﬁfl@mnﬁ\b%ﬂaﬁd / or
pain is a pain condition beyond the nornel cause of an
neurpRAtpicopaint | ness and may be a consequence of
i nflammati on or serious, progressive,

BACKGROUND OF THE INVENTION
Pain is generally defined as an unpleasant sensory and emotional

experience, associated with actual or potential tissue damage (Wileman L,
Advances in pain management, Scrip Report, 2000).

Acute painis a bhysiological response to an adverse chemical, therma.l
or mechanical stimulus that may be associated with surgery, trauma or acute
iliness. These conditions include, but are not limited to, post-operative pain,
sports medicine injuries, carpal tunnel syndrome, burns, musculoskeleial |
sprains and strains, musculotendinous strain, cervicobrachial pain syndromes,
dyspepsia, gastric ulcer, duodenal ulcer, kidney stone pain, gallbladder pain,
gallstone pain, dysmenorrhea, endometriosis, obstetric pain, rheumatological

~ pain, headache or dental pain.

Chronic pain is a pain condition beyond the normal cause of an injury or
lllness and may be a consequence of inflammation or serious, progressive,
painful disease stages. Various types ¢f chronic pain include, but are not -
limited to, headache, migraine, trigeminal neuralgia, temporomandibular joint

syndrome, fibromyalgia syndrome, osteoarthritis, rheumatoid arthritis, bone
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pai nful di sease stages. Various types of chronic pain
i nclude, but are not - limted to, headache, m graine,
wao eoogemi7eml neur al gi a, tenporomandi bul ar j oi nt PCT/US2006/048539
syndrone, fibronyal gia syndrone, osteoarthritis,
rheumatoid arthritis, bonepain due to osteoarthritis,
ost eoporosi s, bone netastases or unknown reasons,
gout, fibrositis, nmyofascial pain, thoracic outlet
syndrones, upper back pain or |ower back pain (wherein
pal8ud 85 bsRYAMHIRE UbsRopbRIBIS NS rRdTRIdtSstab 88 ioP idkno@h reasons,
primary spine di sease (radi cul opat hy pel vi c pai n,
gouhfipreditieeyefassial paibibaradiceu we%wncﬁames yspﬁapaelspam or
[ i fo
oK BEFTER B8losRly BhuRP R ALRAR Rgiona, o
pripwm splﬂmmxspashl(cacpwlnpamyd)efnaiwd pain, pairdiac tipgin, non-

caf5E AP SR LP RSO PRI RiBr ek ek el PLEE oS pan,

capeér pélat AlD8epgin psitkiy, callqsdin e rgestatic paim: al gi a,
trigem nal neuralgia, post-stroke pain, multiple
scl erosi s-associ ated pai n, neuropat hi es-associ at ed
pai INsuePatHic bair i dufitiddl s pairpeaisdd By abErrant somatosensory
neur opat %@?nd nmononeuritis, H Vassoci ated ne agat hi
pr@%ﬁ%ﬁm&ah RRHARNRITALPE R HEMMRIUPHE évitgmanézm%a S paintul

. didBERPeitRal REGDPRRY, ‘b%ih'e?pé’@ ﬁeu@mlaairlg“e%lﬁal neuralgia,

I njury-associ ated pai'n, conplex regional -paln
p0§3rﬁtna alrf,.mu@%ﬁ@emsa%aééemat@upﬁ@uﬂeaeenﬁteleﬁeﬁsﬁoclated

palirﬁ % a8 i rgsgéﬂrﬁ@bhgagmaﬁﬁ{]&n% Hﬁéﬁ'\?'&djbfﬁnbﬁgﬁ)’hs HIV-

mli yndr o on| c and
asdebualed aeurapathicdiain oranasrasisaciaded aenrepatticapain, carpal

SRR A, LR BRI oS ool

regbmahpamrsymirdnme ﬁbaﬂny@lgm-aescbmdta‘cbmemdmpatme garedumblar and

coR RSB BB B, R B bl o ot
ch@@ﬂ@@#@béﬁ:hﬂ‘aﬁh@l&o&dﬁﬂm absssatedPainynBroraes. each

i ndependently selected fromthe group consisting of

There remains a need to provide an effective treatment for pain.

SUMMARY OF THE INVENTION
The present invention is directed to a method for the treatment of pain

comprising administering to a subject in need thereof a therapeutically effective

amount of a compound of formula (1)

. VA
@ (CHg)a—-—N—-ﬁ-—-—N

o R
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;

ais an integer from 1 10 2;



hydrogen and | ower alkyl; R4 is selected fromthe
group consisting of hydrogen and | ower alkyl; a is an
wo nioeger7sirom 1l to 2;is selected fromthe groupCT/US2006/048539
consi sting of wherein b is an integer fromO to 4; and
wherein c is an integer fromO to or a
phar maceutically acceptable salt thereof.The present
invention is further directed to a nethod for the
treatment of pain conprising admnistering to a
subJ . n need thereof a therapeutlcally effective
conpound of formula (I1) or a-
ically acceptable salt thereof: Exenplifying
t he invent iisselested enthie gfoupr eensistingeaf n, wherein
the pain is‘ﬁel cted fromthe group conS|st|ng of
' <X i ng adm ni stering
‘ tically
oudnds or
phar maceuti cal conpositions descrl ed above. - Furt her
exenpllfgfﬂg the invention is a nethod of treatlng

pai n, fn the pain is inflamatorygpaip,

conpr gmnigering to a ] I'n d t hereof
(RB);t-he i ct i (RS) t anyjof the

conpay S B E tical co E)o escri bed

above. I exe I i fying the invention is.a method

of treatjrg pain, wherein the pain is neuropathic

pai n, coYq$sing admnlsterlngto as I n need

t her eg# N0 y effe unt\ of any of
(REfpE @\ phar rracem?)g-a-lj—corrp sitionsedescri bed

above nt i dvention i gr difected to

or e ti@at nent of pain conp®rSing and
adm ni steré ng to a subject in need thereof, co-therapy

with at (Rast one anal gesic agent and a corrpound of
f or mul I f a (Il) as descri-bed
Ber ei E DESCR P 1ON QF THE | NVENTI ON The

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

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

0
D

or a pharmaceutically acceptable salt thereof.

,thenais 1;
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conprising admnistering to a subject in need thereof
a therapeutically effective anmount of a conpound of
wo eooma?s51 1) or a pharmaceutically accept abl e Bel/US2006/048539

t hereof, wherein , a, Rl, R2 and R4 are as herein
defined. The present invention is further directed to

nmet hods of treating pain conprising co-therapy with a

| east on anal gesi c agent and a conpound of formula (1)

or formula (I1) as described herein. As used herein,

t he TiHRY pReseAt mveRtiahlis Retisfdireted e brabthdel mm@treatment of
chronic, inflammataory and neuropathic pal n (prefer g/lly

pail eeEPrisingeRAropustayNg ted syiiect inmeashiheraelia Bberapeutlc

eff8EMNE ah rﬂ%%ehg)%ur%ﬂfehﬁn@ iy mediated, caused by
structur a tissu ury, caus by soft tissue injury
or caused by pr 0gi@Skkve di seaseQ An entrally

- nedi ated, peripherjll y 6edi at ed, FUCtral tissue
injury, soft tiga u r PNOONgsSsi ve di sease
rel ated pain may gcute pr chHoni@. As used herein,
unl ess ot her w se\ngeed n shall include
i nfl ammat ory pain, cent®al | y mediated paiih, :
pe“ola*aemé.lra{ae@ﬂacah?%cea%@ JEARfieoRal N St ructural
rel ated pain, cancef parn, soft tissue injury related
pain, progressive disease relat ed pain, neur opat hi c

P ARSI 0 AP £ leth bt 1 ASHHG P SRR the pain

traura, ac om Sur gery, hea
is palecteddfrom thai gro@prcﬁrmrsﬁimlgyoflam&e plambr plarcm)uc palm, «mmpnsmg

n from neur hi c c d|t| ns,. and i C
achbbediles shblit i heSS e et Bpatinriicaly SRtV ahlnt o
anprcﬂ&ﬁétcoh{pamdsocsr phém‘?ad&hbﬁﬁcérﬁbobh@ntsrc%%bﬁbéﬂ above.

pa| wherein the pain is acute pain. ‘Iln_ano

fam@wmﬁwnsﬁb@ Ientiandaa Biethod o4 T RBIRG @airpwherein
thé Bs.ﬁ rsqmlérﬁ]%ateiy P&in. comﬁrsmq]aanme@rmg 1> £8UBRCFIn need

I'n anot her’ enbodi ment resent invention,
th¢r§oa arthetanpeutieally rHectivaamaunt of apwqf theeemaundseor
ferabl ydi abetic
ph%@brgggg '%ﬂlgq?ﬁaégw&%%g %r} e oﬁvﬁent of the present
i nv eﬁfurtrmr exesnpilfwaghbd imearntidmeista aeethed of beapiagpain, wherein

théﬂﬁf)gfne{snnetuhr%pgﬁxii@ pial%, ic%Hpq'fEﬁ% %Hﬁfgié}lng to a subject in need

. thereof a therapeutically effective amount of any of the compounds or

pharmaceutical compositions described above.

The present invention is further directed to methods for the treatment of
pain comprising administering to a subject in need thereof, co-therapy with at
least one analgesic agent and a compound of formula (I} or formula (i) as
described herein.
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In an enbodi ment, the pain is selected fromthe group
consisting of osteoarthritis, rheumatoid arthritis,

wo promysl gi a, headache, toothache, burn, sunbRETUS2006/048539
animal bite (such as dog bite, cat bite, snake bite,
spider bite, insect sting, and the like), neurogenic
bl adder, benign prostatic hypertrophy, interstitial
cystitis, rhinitis, contact
dermatitis/hypersensitivity, itch, eczema

phar yng' t |[§ETNH_C@§| EESCFHWQDNOETIQE'IWEN’E@N
causal g sciatic neurjtis,

neumreg?rﬁseate'nvsn@ws ﬁ'é‘a?tPF'th a mtmtﬂlj' ttq'feg}eaémﬁ% of pain

cor h@lngommrﬁ&’e'nhﬁ'% RAsIbjeBORInEREIRIrb¥Ea ihétapeutically effective
chol'ecystitis, postmastectony pain syndrome, oral

am%lm@batqqrepwmof tomuaids pain, reflex synpathetic
dystrophy, Guillain-Barre syndr mer al gi a
par est heti ca, g- nout h synggg st-herpetic
neural gia, tri germne A I.g.l..aN_pgr er al
neur opat hy, bi INg Al peri pﬁeral ndur opas hy, di abetic
neur opat hy, postherpetic neural gi-a® tri'geri)nal
neural gia, optic neuritis, postfebrile neuritis

mgrating neuritis, segmental neuritis, Combayf4™s
neuritis, neuronitis, cervicobrachial neural gi !{R I
cragi al Hﬁmé&!eﬂh@allﬂﬁ&b@&bﬁkﬁsa@tﬂe&b@f thereln —" ,a, R,

Iossgpharyngl al neural gTa m grai_ nous_ neur a

.amdoiaaﬁm as haiei gpfined. nllar esrsentdnyriiion igif Hﬂ%ﬁﬁﬁﬁﬁ?t?d to
malRoEE bt a’uNQ P%W cénﬁ)@éf 86-%?9&?2%{4 égéé@trk?ﬁj éﬁé@eélc agent

occlpita gl a, eura

and ecemgpund si femaylal zh)mrrfermglﬂ G%QaSadewmeaneural
neural gi a, vidian neuralgia, inflammatory bowel
di sease, irritable bowel syndrone, |abor, childbirth,
nmenftsr usdd bemmipsthedemoépaiiiasHalldae defihedwo ircdede paute,

onfitfe, SBERmAGH Gha PR SR (piEH Rl BrhdttSBatny).

Fusthegehy fdio m@,gamemraupmdja’w, Ap@lu{:geradly(madiaiddngaused by
art o ass Ccut e aln a .

st REr RS ey Soaed P ek Yepie THuhtab s BY progressive

diseReeatAmecdstrally Hednardspenshaallp madhidd, atdetubiisue injury,
8al | stone pain, obstetric pain, rheunat ol ogl cal pain
S0

digeup "pianhObPrqmﬁﬁswaMWeé@@ tRAIMBIRE ﬁ@cute or chronic.
As used herein, unless otherwise noted, pain shall include inflammatory

pain, centrally mediated pain, peripherally mediated pain, visceral pain,
structural related pain, cancer pain, soft tissue injury related pain, progressive
disease related pain, neuropathic pain, acute pain from acute injury, acute pain
from trauma, acute pain from surgery, headache, dental pain, back pain
(preferably lower back pain), chronic pain from neuropathic conditions and
chronic pain from post-stroke conditions.

In an embodiment of the present invention, is a method for the treatment
of pain, wherein the pain is acute pain. In.another embodiment of the présent
invention, is a method for the treatment of pain, _wherein the pain is chronic
pain. In another embodiment of the present invention, is a method for the
treatment of pain, wherein the pain is neurpoathic pain, more preferably
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injuries, carpal tunnel syndrone, burns,

muscul oskel etal sprains and strains, nuscul otendi nous
wa@reoalors7szer vi cobrachi al pai n syndromes, dyspepSI/a$2006/048539

gastric ulcer, duodenal ulcer, dysnenorrhea or

endonetriosis. Chronic pain includes pain caused by an

i nflammatory condition, osteoarthritis, rheumatoid

arthritis or as sequela to disease, acute injury or

trauma. Chronic pain also includes, and is not limted

didbetichrafepaty. UARRL ah@%r@hﬂo@i’mérﬁv@ﬂfthbiﬁésmllﬁventlon is a
(sel ected from back pain resulting fromsystematic,

merteg@l derthedreaimentif Pan.uherede tePiBds defarmatem pain.
radi cul opat hy)), bone pain (selected frombone pain
due to osteoarthritis, osteoporosis, bone netastases
or Imncynbediasenishe peinviwei%:tﬁd from e geapiconsisting of

osferHaWI'XItl S t;??d BithRtis S ?I@ﬁal%geﬁéa 1o toothache, bum,

on-cardi ac chée pai n, ’‘cen ost ro
sunvomamumbl pite: l(sucmaals elogptaien cahbbs $mal¢e bité ddl@erdmtet insect
atric pain.o n ,caused b

st Hi 179N, EnRRanblsBles; SEN 3R oY e B T aphy. nterstital
cy$t‘ihﬂsntrhlfﬁ/tlﬁa bﬁﬁ’ﬁag:t fdehlh@ﬂﬁﬁﬁhgpé][&gﬁﬁmwucmsémmd phdryagitis,
r euma Ol art ou I brositis, or t
USRI, SOyl U eg . r R bR SER NeE SRt ioint
neueeﬂgiat 'p@ﬁpf\éﬁﬁnrfehfriﬂ@l Sol9hedain,| dttidp prinC pRARON® Ntpain, post-
di sorders. The chronic or debilitating condltlon

op@ralbiedilaus P laeYEHIE. IRASImEStasiey AR YNFEAMS; Al pguropathic
paf! tCi?éf%oﬂQbaH 'Fbﬂﬁ;gr %ﬁpaﬂ?étl&f (Wstﬂip?@e GtﬁlldlﬁfBzBJF@ 5$hdrome,

neur opat post - Ic neuralgia, trigem nal
merg{gmp@rasthpb@a,.mmmggrrmﬂn synqtqmgj rost-herpetic neuralgia,
| (oI
trigen ﬁ\ragﬁeﬁraﬂé% ﬁ)eﬁhﬁgregt elrlhgoor B ttataﬂ; é’i‘?ﬁ%‘?élaﬂé?ﬂ'opathy,
diarl:miiccmmlrbpamyd pmethmpem: nesralgila\/tra;ﬁmn:uadmedralgia, optic neuritis,

ol R Tidirish MiBtas RGNS SRORRITR AR Colfafith hayrie,
neunpnitiy,- @@ﬁmbﬁdcﬂﬁammalgi@ rm’aa:al rdnegra]gm dediidulate neuralgia,
i a-associ at ed, neu

synd fibro r,0 h.IC ai n
oIqspRA iR R Tpl AL T e R el
intBFegst e ddurhighy, ﬁﬁéﬁﬂﬁa@ﬁﬂblﬁbl@é bet@ﬁlscn@nﬁlgla, nasogiliary

debilitating condition-associ at ‘ed pain ndr Qnes.
neuralgia, occipital neuralgia, red neuralgia, Sluder's n uralgua splenopaiatine
neuralgia, supraorbital neuralgia, vidian neuralgia, inflammatory bowel disease,
irritable bowel syndrome, labor, childbirth, menstrual cramps, cancer, back

pain, lower back pain and carpal tunnel syndrome pain.

Acute pain includes pain caused by acute injury, trauma, illness or
surgery (for example, open-chest surgery (including open-heart or bypass
surgery)). Acute pain also includes, and is not limited to, headache, post-
operative pain, kidney stone pain, gallbladder pain, gallstone pain, obstetric
pain, rheumatological pain, dental pain or pain caused by sports-medicine
injuries, carpal tunnel syndrome, burns, musculoskeletal sprains and strains,
musculotendinous strain, cervicobrachial pain syndromes, dyspepsia, gastric
ulcer, duodenal ulcer,‘dysmenorrhea or endometriosis.
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As used herein, the term "anal gesic agent" shall nean

any pharmaceutical agent which provide alleviation of
w@200m/074762 cudi ng, but not limted to opi ods anPCT/US2006/048539

derivative thereof, non-steroidal anti-inflammatory

agents, Tylenol-like conpounds, NO donating conpounds,

TRAMADOL and TRAMADCL -1|i ke conpounds and

anti depressants such as amtriptyline. Preferably, the

anal gesi c-agent is TRAVMADOL or Tyl enol. Suitable

exaupirgfic giih W@Iud@é‘?aﬁ‘f Sasdd by Ehtiflarénatory condition,

Acet ami nophen; Alfentanil Hydrochl oride; Amobenzoate
osw@ﬁatwﬂamhemw@b%ﬁﬁbawfe osaa iseRpelantcdizpase, acute injury or

traffH r ochﬁ%}r Ep aﬁ{‘hls%r E’I‘uﬁ%s"ﬂﬁ& %Hb@l%%é% t@"ﬁééﬂ%ﬁe’ﬁe upper
gne;mpr oW be%nzayu a(aelﬁsteeygmbmm paie; resuttingdmrne
sy{%ﬁ{ ?:h lré’%bﬁg on%ﬁ&%%%i’nl cg% ase eg%éltgg frﬁﬂ?ﬁ&%\dd&‘%hy)),

enac T un
bohlgcﬂxam (dedectad; fradutboret pain diue iomstabarth Bti$ ocusphapmbsis bone

%t%rﬁggq%? %k-éf%wlpr %tgesp,pgﬁ (p@i\{q%ﬁ% sp&)ﬁ a éﬁpp)-assomated
pam td:aadnﬁ? cﬁegr ﬁégd nbnswrdlamadgest Qatrammdcagla: pesr-smw@ baln
IQcC rae 0] oni del ne,
YSHASIRLRAN, R RAIR IS PaTba B REH BAaNG PRIEeT Pain
ca¥sd ay%a@@chaeﬁﬁgmwlmgvﬁmm Herhl, tBmpror@adasilar joint

Dezoci ne; Difl uni sal drocodei ne Bitartrate;

symieEI e MYBIgs SYRETOEX BFlogRT et sy eHERIBId eidiritis, gout,
f.beé.tiB gefMoraGR Rk gyng%qlﬁ%hl oride; Epirizole;

Ergotam ne Tartrate; Ethoxazene Hydrochl ori de;
Et of enamat e; Eugenol ; Fenopr of en; Fenoprofen Cal ci um

Fe ml\f’él}fbp%’ﬁ{ Egﬁ,’ inﬁl%@%ﬁ&ﬁﬁ ngquE{; lf'lfo‘?lq chbnic 'or WBbiiitding

Fl uni Xi'n uproquazone,
cofrtlitiond @Irldlmrdpdsr othé ahralac dFIdelbhiltammg enndmdsmmii@‘rdaes
drochl o

GRF 701 15 RraPRISE P I G e St g 6, paintu
dla‘tl;edlbqiﬁ”ripwerdme wepairst, pady-hedAsicateuralgia Omejehsdil neuralgla
popESPm BRI, MIPIEdS o R SR d BRIPOLRV GHAYgeS SSsociated
palPE Gt a8in id¥pathicor bestctraadatic neuropathy and mononeuritis,
HiV-associated neuropathic pain, cancer-associated neuropathic pain, carpal
tunnel-associated neuropathic pain, spinal cord injury-associated pain, complex
regional pain syndrome, fibromyalgia-associatéd neuropathic pain, lumbar and
cervical pain, reflex sympathic dystrophy, phantom limb syndrome and other
chronic and debilitating condition-associated pain syndromes.

As used herein, the term “analgesic agent” shall mean any
pharmaceutical agent which provide alleviation of pain, inlcuding, but not
limited to opiods and derivative thereof, non-steroidal anti-inflammatory agents,
Tylenol-like compounds, NO donating compounds, TRAMADOL and
TRAMADOL -like compounds and antidepressants such as amitriptyline.
Preferably; the analgesic-agent is TRAMADOL or Tylenol.

Suitable examples include, but are not limited to Acetaminophen;
Alfentanil Hydrochloride; Aminobenzoate Potassium; Aminobenzoate Sodium;
Anidoxime; Anileridine; Anileridine Hydrochloride; Anilopam Hydrochloride;
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Lonoxi cam Magnesi um Sal i cyl ate; Mefenam c Acid;

Menabi t an Hydrochl ori de; Meperi di ne Hydrochl ori de;
wokprazi7enl Hydrochl ori de; Met hadone Hydr ochl oPCTES2006/048539

Met hadyl Acetate; Methopholine; Methotrineprazine;

Met kepham d Acet ate; M nbane Hydrochl ori de;

Mrfentanil Hydrochl oride; Mdlinazone; Morphine

Sul f at e; Moxazoci ne; Nabitan Hydrochl ori de; Nal buphi ne

Hydrochl ori de; Nal mexone Hydrochl ori de; Nanoxyr at e;

An'\'%igdf ﬂﬁi y’u’Mgr Rﬁﬁ]rﬂ 'Bé%oxh'ﬁ%f@ﬁeBenE’?&HrﬁWH%ﬂidh!Bnde

drochl ori de; Nexeri di ne

Blmwnaﬁz hly@lm@rdorlqi@r laefmﬁmbuquqymr&mlamnwolme Maleate;
i ;

Br%;nff Hatlc?g dj mrgﬁgﬂ&%g J&%@E@Br@%ﬂ Bqté(@é}ir{ Butixirate;

qumfmbl cBmtdqqhaDq!d'@dtmb Qarbpmalzapmee Ca(obympmprfaablum;

CA D YA SE I el o e R G PAIR B AR T e
Clﬂmadtzlﬁlcmﬁnghedtﬂ Hﬁdibolclbhde; g)ﬁ)mﬁhﬂny]lmmdo Codellr:en eCodeine
PHOEPhafa ssreiSuted e Fystiashfiiceh Sy oatie:

De%&dukdldwtﬁobum.a@h Dé&pdﬁied?ﬂé& aﬁ@iodrbr&rmmhhwal .de;

Propirarn Fumarate; Pro phene drochl ori de;

D'W@fﬁ@?%m@tm@@” B aﬂﬁBﬁaQ&ﬂVéO & BRxpispmins Hysirachloride;
DriRi @98 R et H%.%ch%ﬂdeolemhfdls E'YgﬁHtQﬁhr"aé’ MaGPate;

Rem f ent ani | df ochl ori dé; 'Sal col e Sal et ham de
Etlnmmr@ Hgdrackyaride; detofenamatg; ﬂ@emblﬁﬁﬁqmpfen Fenoprofen

I I e
| AT PSRBT R
M@lhmcrﬁé uFdarph‘tiné'Maleateaﬂ-'éupm@nadohenélu&ni@imawdrochloride;

Pl P30 BB oA PAARES TpbbIO, pgeocine:
Kétbﬂanolh Ketodézc Trcﬂﬁetntamhb I:whntdml-lgdm&ﬂoﬁde;l Lawiomethadyl
Ac@gr ad lg#a%\e%&a%ﬁgg gﬁbncﬁy %”%ﬁégﬁ%&r Hyg fochloride;
Lekip mﬁdl Jdrtigte; Z@f@ﬁwmﬂ 16fige; lZ@f@ﬁmn’laonQ@b Udrcinadol;
Logm%%%?ﬁ/@s;glr%sgan dg :qty ogﬁ&qe%gﬂatlrgemﬁcﬁl ﬁ/le enabitan Hyc?rochlorlde
Meperidine Hydrochloride; Meptazinol Hydrochloride; Methadone
Hydrochloride; Methadyl Acetate; Methopholine; Methotrimeprazine;
Metkephamid Acetate; Mimbane Hydrochloride; Mirfentanil Hydrochloride;
Molinazone; Morphine Sulfate; Moxazocine; Nabitan Hydrochloride; Nalbuphine
Hydrochloride; Nalmexone Hydrochloride; Namoxyrate; Nantradol
Hydrochloride; Naproxen; Naproxen Sodium; Naproxol; Nefopam
Hydrochlori'de; Nexeridine Hydrochloride; Noracymethadol Hydrochloride;
Ocfentanil Hydrochloride; Octazamide; Olvanil; Oxetorone Fumarate;
Oxycodone; Oxycodone Hydrochloride; Oxycodone Terephthalate;

_Oxymorphone Hydrochloride; Pemedolac; Pentamorphone; Pentazocine;

Pentazocine Hydrochloride; Pentazocine Lactate; Phenazopyridine
Hydrochloride; Phenyramidol Hydrochloride; Picenadol Hydrochloride;
Pinadoline; Pirfenidone; Piroxicam Olamine; Pravadoline Maleate; Prodilidine
Hydrochloride; Profadol Hydrochloride; Propirarn Fumarate; Propoxyphene
Hydrochloride; Propoxyphene Napsylate; Proxazole; Proxazole Citrate;
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not limted Novartis' FIORI CET or Forests' ESGA C or

generics (conbi nati on of acetam nophen and butal bit al
waea7ozf7f2i ne), FlI ORI NAL or generics (conbi nat PORUSE006/048539

aspirin, butalbital and caffeine, Novartis), MGPRIV

or generics (conbination of aspirin and

nmet ocl oprom de; Sanofi - Synt hel abo), M DRIN M DRI D or

generics (conbinati on of acetam nophen and

di chl or al phenazone; Carni ck), Sanofi-Synthel abo's

Pr&%ﬁﬁt{ﬁﬁ Bt By hﬁ?h%n@ﬂ I%%NEEF@E HerBi®dlfahft Hydrochloride;

I nat1 on of ‘paracet anp nd nmet ocl opr am de),

S ,tS@Iema@mgpmA@ieag@rﬁaliqyéam@lﬂrtﬁai@via@ Mgglumine; Salsalate;

oo SRR R o BTOREE Ao

Talmg'frdbcirel'mlalﬂum\a@éd Talosakite /EazaddeBRALEhate; Tepufelane;

. I. nat i,ne). . .

TehaminRe ST S HieatERuPTop B TePgzggine

Menyidte! Tranhader HVdmodhldmmTHTrefémamll bhydfc&ﬂwﬁde;aﬂbwfmme

Ve e e e Bt s: SRF R b Rohanol

Mé‘HVP&tBt Xy RiZine s@dhﬁfrﬁbme r@@f&zdehaé MEENEE; BbmdpirageSodium
onpound or phar nmaceut i cal agent that elicits the

anﬂlZ}IWS@éﬁ'"or nmedi ci nal response in a tissue system

ani fm!du@énélwﬂm bhaigels®: Rakiks EavBitiaten droteeeaialaing, but

veterinaria doctor or other clinician, which

not hitededovartis\ FIQRIGEBpr FesesighESEIE @ gensrias (emhination of |
ol bR nd G, HOAL guiest o
(carobijmatisnnaf a]hmmlmrtabjtabandfcaﬂameo Nowarids)e MG RV o) genencs
(o8 A5 AR bR a0 S P
MIﬂFﬂN/MIlBEMIDtd‘r@ermmqbombmétbmoﬁﬁm&tamlmphén agdnt s
R Te, o R AT TS FAAMBAK By b loes
MldRAEhmmJ@N bEgéharicy (cophbiMaticnmol phradetamol Badapy
metoc rp;rgrlmge) Abbott’s VICODIN or generics (combination of
acetaminophen and hydrocodone), STADOL NS (butorphanol nasal spray;
Bristol-Myers Squibb), Boehringer Ingelheim’s LONARID or Pfizers
MIGRALEVE or generics (combination of paracetamol and codeine), and the
like. ,

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

observation or experiment.

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

Wherein the present invention is directed to co-therapy or combination
therapy, comprising administration of one or more compound(s) of formula (I}
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adm ni stration of a conpound of formula (I) or fornula
(I'l) and at | east on anal gesic agent woul d be the
wa@ewants76f t he conmpound of forrmula (1) or fornedEUS100§/048539

and the amobunt of the anal gesic agent that when taken
toget her or sequentially have a conbi ned effect that

is therapeutically effective. Further, it wll be

recogni zed by one skilled in the art that in the case

of co-therapy with a therapeutically effective anount,

or ﬁﬁmmat(ﬁfaﬁd%'ﬁ@@r rﬂBFé’Sna G@l@%’é&‘ﬂb Qﬁefd’t%t_ﬁi@méﬁécﬁe

fornmul ) formul a or the anount of the
amoyte @@altn@@éﬁhat anaund @é[lh%,cqg\plq)’:}thmgf F@rNtgdaken together so
th%tli'ﬁé %ﬁﬁ%lhga elfflég{eé i& flh}]ég(%elsg%dtjlﬁlﬁfb I%r'?n?flfﬂﬁ‘laﬂ ?&dPonse.
For exampée;ttheftharapaqtleaﬂy pffectberl ammmé@f cpytherapy comprising

d f
el o B TR el B BHfa(ihettn
anfa@sﬁc( agentinvoulel e tl’&eanmjmo oh d'(esa:omboﬂodmjlfarrﬁuba {dxor formula
or eSI
(i1t Hhe pinoudyt 8 the dRaeRictde BAE RN iaRe S tesslpy or
seaaaﬁﬁ:mty vy a coRpsihati&liechthdtis tharapeliicalias ﬂf@aﬂﬁet i Ewtther, it

formul ati on. Wiere the co ound(s fornu
will Befapagniresl byene ﬁ&l"ﬁﬁéﬂl ag té@éwtts@)cageeofa cO- rzeraloy with a

thAABLDtSAIf SfedtiveSAPRLAL, %sotﬁ&ﬁseéxfaﬁsm@,aad% faTRRTodt of the

dosages adm ni stered per for each conpound may be
cotpouwhef fermyie fl)saéfqrmum éll)cwf!/@umﬁ amaynt oh the, ﬁaa(gﬁﬁlc
thek be
ag%htm:ﬁflrslyhél de a thgyggﬁe%gb%ﬁ%é%ﬁ? rou%lg%yof
adm ni strati on. Exanpl es of suitable nethods of

2T LGPy, B 45 B hok bk foridtapy
shéB eneart treaaﬂenmai a sabjiact dn:haéd titineob by dsimimjstalisg ohe or more
oo ol GESHorbRat DRBTSrERARSIE e Y
arlaljesi€ agéhf(Q)/Qﬁﬁémw{r@comﬂbuﬁﬂ@@&fcrmmar(amﬁb&hnm (I and

i ntraspi nal eri rout.e
the gprigesic ae%%s)o@/red%qimmtﬁr% byiamyreiitebiy meass.
sithDk&R¥&UdIP Dscduaitiail eseptidtely or in a single pharmaceutical
formulation. Where the compound(s) of formula (I) or formula (Il) and the
analgesic agent(s) are administered in separate dosage forms, the number of
dosages administered per day for each compound may be the same or
different. The compodnd(s) of formula (1) or formula (I} and the analgesic
agent(s) may be administered via the same or different routes of administration.
Examples of suitable methods of administration include, but are not limited to,
oral, intravenous (iv), intramuscular (im), subcutaneous (sc), transdermal, and
rectal. Compounds may also be administered directly to the nervous system
including, but not limited to, intracerebral, intraventricular,
intracerebroventricular, intrathecal, intracisternal, intfaspinal and / or peri-spinal
routes of administration by delivery via intracranial or intravertebral needles and
/ or catheters with or without pump devices. The compound(s) of formula (l) or
formula (i) and the analgesic agent(s) may be administered according to

10
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/| or catheters with or without punp devices. The
conpound(s) of formula (1) or fornmula (11) and the
wW@ealgessr agent (s) nmay be adni ni st ered accor dPEIyUS2006/048539
tosi nul taneous or alternating reginens, at the same or
different tinmes during the course of the therapy,
concurrently in divided or single forns. In an
enbodi ment of the present invention Rl is selected
fromthe group consisting of hydrogen and nethyl. In
surmuitﬁdmmsemfmithmaﬁthg oégittensp ae ten samevendiffererRaines during the

o1 S EPRT A B e

|nvent| on R1 and R2 are each hydrogen or Rl and R2 are
each nethyl. |n an _enbodi nent. of the_present %ent on
© Chopi-oBodiTusiasane AR aANgPRAR B secisd P (4 aroup

corsisfifd o % and kﬁbtﬁypt Ihedncﬁﬁgpgidﬁ%ﬁim@ﬁt bhe present

prese lon - a- 1S - I n an enbodi nent
mwfntrpneﬂ Disessleetepfrarg tb%lQé@WéQOﬂﬁléﬁng 9§ hydngen and methyl In

yeﬁgﬁgfh%'i’ 'e'?rgcf&;lrr{%gngﬂgi‘ﬁen ) gfﬂ\)%tlonqﬁe.faﬁ P Yre &Yk ﬁ)édrogen

rogen n an e presen I nvent1on
iF§a1nd RA aam eachodéetinyht 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
_an Othh%h ?ﬁbodIon‘r@mttofqﬁetﬂwes@ﬁtﬁaeemé%mwmg)gris ?elat?ted from the
I nt eger, f.rom er ,enbodi nent , of . t
aroyR GaEIsfnG ah 1l Bnds Gl it gdh B ATBOIMetE fdpe
pr@ggﬁthﬁ\pemmpq L i®LcHhe present invention the sum of
c is an integer formO to 2, preferably an

.|nteger formO to 1. In yet another enbodi ment of the

pr eiﬁ Hn én‘%‘éﬂﬁh@ﬁ‘t & th§ ;ﬁ@séﬁ‘tt RYY sdibOBLKré® t?ue%j“r@uﬁ s

an enbo present _invention,

cossisyogead rfydmemeng met,byh cmeiesabkyg R3iis hYde.eﬂi’bodl ment

of the present invention, is selected fromthe group

consi sting of 2-(2,3-dihydro-benzo[1 , 4] di oxi nyl ),

2- ( Harmroéhbopd]rdenixaf the)pre8ent iByvdntibmpds d- benzo[ 1

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

, 4] di oxi nyl ),

In an embodiment of the present invention b is an integer from 0 to 2. In

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

present invention b is an integer from 0 to 2 and ¢ is 0.

In an embodiment of the present invention, is selected from the
) Z O S : X0 '
Ry | SO Was
group consisting of N , O ,

11




10

15

2-(6-fluoro-2, 3-di hydro-benzo[ 1 , 4] di oxi nyl),
2-(chromanyl), 2-(5-fluoro-2,3- dihydro-benzo[1l

wQ ajodiooesnyl ), 2-{7-chl oro- 2, 3-di hydr o- benzo[ 1PCT/US2006/048539
, 4] di oxi nyl), 2-(6- chloro-benzo[1 , 3]dioxolyl),
2-(7-nitro-2, 3-di hydro-benzo[1 , 4] dioxinyl), 2-(7-
nmet hyl - ~. S-di hydr o- benzorj I di oxi nyl),
2- (5-chl oro- 2, 3-di hydrobenzo[ 1 , 4]dioxinyl),
2- (6-brono- 2, 3-di hydro- benzo[ 1 , 4] di oxi nyl ),
2-(6, 7- dlchloro- 2, 3- dlhydro(hépzo[l 4] di oxi nyl'),

2-(8-chl oroé |hydro benzo] 4] di o& ), 2-

2,3 t ho[ 2, 3- A Q nd
(RYst4rret hiyl - b eazo[ 1R

enmbo o(lfq he present S

anot er
é Iected from
t he group codrisisting 2- (benzo[l 3T di ox yl), and
2-(2,3-di hygy.obenzo[ 1 ,4]dioxinyl),
-2, 3 di hydro benzo[ 1 , 4] di oxi nyl ),
phydr o- benz S| 1 , 4] di oxi nyl ),
di hydr o- benzo[ 1 , 4]dioxiny|) 2-(6-
r o- bengogdothé} dhm@dTl)‘ieht afithe present mventlon
2-(6,7- di chl or o- 2, 3-di hydr obenzo[ 1 4]d|0X|nyI)

aAQt her enbodi rrent of the present |nvent| O
ted fromthe group consisting ofR®), — >—§—-
3-di h dr ben 4] di oxi.n 2- 7- P
ethyis sl chﬂﬁre%f?ﬁea{fapfonﬂsavé& oyl and ¢
2- (6- brono- 2 3-di hydrobenzo[ 1 (ﬁ]sﬂc oxinyl). In an

enbodi nent t e present invent' R5 i s, sel.ected
nsistin 5gof e oGy k al kyl .
nbadi nent Y5Re—pr ese entign RS is
om hl or o, uoro et byl . I n an

' 9P t he mreisent i nventi on, the Qereo .center
on the conmpound of formula (1) is in the
S-configuration. In another enbodi nent of the present
i nvention, the stereo:center on the coapoynd of
formula (I) is in the R-configurationyf
enbodi nent of the present invention t

f or FIRA e(ms)o%n%t@jém prese iryRiiAemertTal |i9 seipgted &pm the
orflFAEPOH S0 SR o, iy Sy, o
(3, aﬁb!uydro-benzoﬁ 4ldioxepinyl), 2-(8-chloro-2,3-dihydro-benzo[1 4]dioxinyt),
2-(6-flu6ro-2,3-dihydro-benzo[1 ,4]dioxiﬁyl), 2-(chromanyl), 2-(5-fluoro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-dihydro-benzo(1,4]dioxinyl), 2-(6-
chloro-benzo[1,3]dioxolyl), 2-(7-nitro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-
methy!-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]dip>_<inyl) and 2-(4-methyl-benzo[1,3]dioxolyl).

In another embodiment of the present invention, .e is selected

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

benzo[1,4]dioxinyl), 2—(6*chloro—2,3-dihydro~benzo[1 ,Aldioxinyl), 2-(7-chloro-2,3--
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90% nore preferably greater than about 95% nost
preferably greater than about 98% Additi onal
wepdoaiitent s of the present invention, includeP@OS®06/048539
wherein the substituents selected for one or nore of
the variables defined herein (i.e. Rl, R, R3, R4, XY
and A) are independently selected to be any individual
substituent or any subset of substituents sel ected
fromthe conplete list as defined herein.

diHyeps-penzbpf, 4mﬁﬁﬂpcaxmahypﬂe cﬁih?&ﬂﬂbehﬁd[an#]dmxlnsﬂ) 2-(6- -
as listed in Tab be] ow. Addltlona 'g.l
bramhe- SEUBYAror AT AIBRBYE a1 2B HRrHeTaT LI BIRYgro-

Tables 1 and 2 bel ow, the colum headed "stereo"
defines the stereo-configuration at the carbon atom,
t he heterocycle attached at thestarred bond. Were

a

bedzs[1g4]dto>mnyl) sin asother etitodimepbohthepesent paeatioas

s SR BB E8hsl b M B REa-ARIB Bhadla v, -

mémyleg,sthybm-banzmn P1Teioxiri) ande A« (Bslvetns-28-dimgiro-
mat er ble 1: Representative Conpounds of Fornul a
bepggk Jdgmnv ddi ti onal Conpounds of the Present
Invent| onAs used herein, unless otherw se noted,

"hal ogen" shal |l nean chI orine, bromne, fluorine and
i odilhan ewbadimentafdha preseridaventin & iesalscird fromethe group

coh?%ﬂh?%'f Rlo éN“SM‘waé‘nSﬁﬂyla' m%o@ﬁe@ém%ﬁmeﬁt af the present

subst tuent “group, I ncl udes straight and branch
invemsionR° ismelestadifiam chiorpl flueis, baomo; and meshwet hyI
et hyl, propyl, isopropyl, butyl, isobutyl, sec- butyl,
t- butyl pentyl and the like. Unless otherwise not ed,
"| oweah ehbndmnmt ofithb paékqmt imeemitsory thasbeneoctaitar on ‘the
sed

cofiORE o Riphia b fof3he S oPhfigatioh., 1} BholirbRodiment of

thed JsyeskImt mMmohad«ecgier@é cehteradrote cderspbuhddf sdmaulght) is in the
or ranched chai n al kyl groups. For exanple, nethoxy,
R-geRbigyratiaDyr opoxy, sec- but oxy, t-butoxy, n-hexyl oxy

.and 15B@ &inkBdiment of the present invention the compound of formula (1)
is present as an enantiomerically enriched mixture, wherein the % enantiomeric
enrichment (% ee) is greater than about 75%, preferably greater than about
90%, more preferably greater than about 95%, most breferably greater than
about 98%.

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

Representative compounds of the present invention, are as listed in
Tébles 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

13



As used herein, the notation "*" shall denote the
presence of a stereogenic center.Wen a particul ar
w@e@ap7i7s2 “substituted” (e.g., alkyl, aryl, eteCh/pUS100&048539

group may have one or nore substituents, preferably
fromone to five substituents, nore preferably from

one to three substituents, nost preferably fromone to
two substituents, independently selected fromthe |i st

of substituents. Wth reference to substituents, the

stah@dbohd dPPesdats bisighRass is isted\mNcompeuhbatapeepired as a
such substituents is possible, such supstituents snﬁgted the

migre pkstespe-canfigurationentWheenpBakh o6t Redesignadpn |

tePb GRGRAFi (B 58 \GHehetdliHRRSticAIR shritingdl faHI

s t%e tepﬁ‘nu%g po%iéitbloén of thg‘desi gnat e%l Qi de chain isr@

madedalr i bed first, followed by the adjacent
functionality toward the point of attachment. Thus,
for exanple, a "phenyl-al kyl am no- carbonyl -al kyl "

subst i t UEabler &f Represerdativ: g rmula (1
Abbrowvi at i aoane t1cod 1 +lhao ooy £ At 3o~ P N P
TWOT CVI At Uit OSTU 11 CT1IC D[..TUDI T at I Ulr, IJ(J.I crvurari y

the Schemes and £Barpl es, are asif ol Pows:R

- Di cycl ohexyl Cqybgdiin de, _Dighlo thﬁane DCM
Di chl or omet hane\\DLPEA %r ?Di i sopfjopy\ ef hyl ani ne
DVF N, N- Di et hyl Tormami de DVSO Di met®yl st oxi de EDC

E-hy-earbedim-de—E- 3N FFEAFr-ethytafre—E20
Di et hyl et or Et GAc Ethyl acetat¢
ID No. Stereo| (CH.). | NR* R R?
2-(2,3-dihydro- T ,
1 benzo[1,4]dioxinyl) CHa NH H H
2 2-(benzo[1 ,3]dioxofy|) CH2 NH H H
3-(3,4-dihydro-2H- '
3 benzo[1,4]dioxepinyl) CHa ‘NH H H
2-(2,3-dihydro- .
4 benzo[1,4]dioxinyl) S CH3 NH H H
2-(2.3-dihydro- -
5 benzo[1,4]dioxinyl) R CH:> NH H H
2-(2,3-dihydro-
6 benzo[1,4]dioxinyl) CHa NH | methyl | methyl
5-(2,3-dihydro-
7 benzo([1,4]dioxinyl) CHz  {N(CHaj) H H
2-(6-chloro-2,3-dihydro-
8 benzo[1,4]dioxinyl) 'S CHy NH H H
2-(6-fluoro-2,3-dihydro-
9 benzo[1,4]dioxinyl) s CH: NH H H
10 2-(chromanyl) CHo NH H H
2-(5-fluoro-2,3-dihydro-
13 benzo[1,4]dioxinyl) S CH> NH H H

14




Et OH Et hanol | PA = 2-propanol Hept = Heptane HOBT =

1- Hydr oxybenzotri azole HPLC = H gh Pressure Liquid
w@heosei7eyr aphy LAH = Lit hi um Al um num Hydr i deP@A/082006/048539
MeOH = Met hanol NWVR = Nucl ear Magnetic Resonance Pd-C

= Pal | adi um on Carbon Catal yst RP HPLC = Reverse Phase

Hi gh Pressure Liquid Chromatography RT or rt = Room
tenperature TEA = Triethylam ne TFA = Trifl uoroacetic
Acid THF = Tetrahydrofuran TLC = Thin Layer

Chrqr@(pghnjyﬁgg Sfihgdrohe compdqunds accqung 0 t.hl S
i nvention have_at |east|one cHiral centier, thgey may
14ccor ditgnzpl bidiexinyl) enant Somdr s. Cllber ¢ tNE cpnpbunds H
POSSIESS FPQSU hIBPBE chi jat—cemnters,—thgy may
addiftional |y exist as diastergoners. It| is to|be
. 1§ndersthamzothaidlax¢ly8uc h i sondrs GHd mi|xtNHes Lt hét eof H
are-enco m thi-n—the—scgpe—of—theg—presept— :
i nvent i ogtt some df the crystalline forng
1Bor !t h@mpnu]djexmgg e<| st ay pHO0RY ghsNBind| asHsuch H
ar-e—liptended—to-be +ncliided g the present Lnvention
I'n d@r¢raRro-2 Sudihyarg-ng conpgunds may |f orm spl vat es
18 t V\aie@fzoﬁ 4ﬁi;ox:hy9fa1 esg or cqyppn QroRpicl H H
sol\ s__and such 3sdlvates arle also intendedltao be
encdpseaihyi2. Bréihye®- cope ﬁf this irventiof.
19 benzo[1,4]dioxiny!) S CH, NH H H
2-(5-chloro-2,3-dihydro-
20 benzo[1,4]dioxinyl) S CH, NH H H
2-(8-methoxy-2,3-
dihydro-
22 benzo[1,4]dioxinyl) S CH; NH H H
, 2-(6-bromo-2,3-dihydro-
24 | benzo[1,4]dioxinyl) S CH, NH H H
2-(6,7-dichloro-2,3- -
dihydro-
29 benzo[1,4]dioxinyl) S CH; NH H H
2-(8-chloro-2,3-dihydro- '
30 benzo[1,4]dioxinyl) S CH» NH H H
2-(2,3-dihydro-
naphthol2,3-
33 b][1,4]dioxinyl) S CH; NH H H
2-(4-methyl-
35 . benzo[1,3]dioxolyl) CHo NH H H

Table 2: Additional Compounds of the Present Invention

—~ R14 O R11
7LD | Il /
Y XN

= O R12
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For use in nedicine, the salts of the conpounds of
this invention refer to non-toxic "pharmaceutically
waeeeprabt e salts.” O her salts may, however, PET/USHD&D48539

in the preparation of conmpounds according to this

i nvention or of their pharmaceutically acceptable

salts. Suitable pharnaceutically acceptable salts of

t he conpounds include acid addition salts which nay,

for exanple, be forned by mxing a solution of the

D Neei d

congound wi t b ol ution|of apharnmaceutijcal |y
/. . . .

accgpt abl e @ Such as hydrochloric acijd, sulfuric

cid, fumari\s aeyd, male aci d, sugcinifc hd etilc 12
, benzoicacid, citr 5‘%‘8&, é?t arijc id K R

car gr(lscm@m&(yog 3pam§ehﬁ I c acl d. Furt herrrpr_e, wher e
t he rrgounds of the invention ca[d':é acidic ‘dety,
23X ui tjabl e%%{ﬂrfﬂemny&)m | Y atceq 2sallt Nbhef eol! ndy H

MCTIUET dﬁ‘?ﬁylea@é ,é S, €.g., sodiuror pofassium

sal t|s ne ear nmejal sallts, e.g.,| calcipmor
magrnesi um sdihy@lfo-and saI l s formed with duitablg

3xhl ari denﬁd)[a\,/ﬂhwi(ﬂiﬂ) citrgte,| diowdr oghl IH de: H H
| egt(8thydrgkymetint-2,3y| | yl ar sani | at g .

rgani c guat gr ng u l{s.
Eél)'hus, r%%ﬂr‘es@h@d |vrg' phai ma%eutl ca(lgﬁmadcg% abl e Iéial t|s H
i ncligedé- mbﬂ\d)qbladen}(}Q &¢et at e,| benzenedqul fonat e, .
or at e,

benzoat e, &‘arbonate bijsul fat{e, bitartirate, b
broni de, caf:i Qﬁ‘?edetate cansy|l at e, carfbonat e

gl uc ut amatle, gl ycol
hexy|l r esor CHW hydr abam ne, jhydrobr-oni de,

10

15

hydrjochl ori hydr oxynapht hoatle, i odidg, isot hionatsg,
34 actlat ebena@&1oﬁdmmsé) | qur & e,| me®hke, |neNkbte, H H
—marndehate PP g _l hytbromrde——methytrrtTate,;
met hy[s 5 cat’e, napsyl atle, nitr atje,
36\!— mat hybghm[aM]dmmmpm im Sal t|, oCElat e,| pdkhbate H H
erbeonate)—pal m%aie—,# Atothenate;

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

st eAlSad RutdifiuhlessiBihepiist hoted|Chalsden” shalimaéan chlorine,
tartrate, teoclate, tosylate, triethiodide and

brerging, Juarine and iodine.

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

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

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

center.
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Representative acids and bases which may be used in
the preparation of pharnmaceutically acceptable salts

wo ptes1 he foll owi ng: acids including aceti cPEDUS006/048539
2,2-dichloroactic acid, acylated am no acids, adipic
acid, alginic acid, ascorbic acid, L-aspartic acid,
benzenesul foni c aci d, benzoic acid, 4-acetam dobenzoic
acid, (+)-canphoric acid, canphorsulfonic acid, (+)-(1
S) - canphor-1 Orsul foic acid, capric acid, caproic
acid, caprylic acid, ci nnam c acid, citric aci d

ﬁ.ygw i acngHdode {ﬁf%ﬁﬁg?qt' (§-9- gt o y? aryl, etc) that

grol i HydsavecbRe e Phbrecslibstinfdrils, ;5r@fél’aﬁlyaﬁbﬁ1 ohd I@five

aci d, ‘gg?l actaric¢c acj d gent.i S|‘$6a0| ﬁ ucohept oni c
sula%trtuen QPQF@oWieEe@El "O'D%%Eb ae subs iyents, gm?ta?fﬁterab'y
froRfbfe 18 \gzs%ﬂsﬂwnw iAGéflenditfddISctat Ornhchéllfst 6f

acl robrom ¢ acid, hydrochloric aci
SUIQSt)tUEntSaCtI c acid, ()-DL-lactic acid, |actobionic

acid, maleic acid, (-)-L-malic acid, nmalonic acid,

() - DL- mandel i caci d, . met hanesul foni ¢ aci d,

nap Wiiarefiecerdeestd éubétnuamdthamu‘ﬁnﬁependenﬂy” means that

isul fonic acid, 1-hydroxy-2:-papht hgi cid Leotine

wrigbirore i 856 o shef Kb E i RksAtS  8ic sufsfifbhfimay be
theasarthe qradiffetgritdromsiedchmhei.c aci d, phosphoric acid,

Lpyroglutam c acid, salicylic acid, 4-amno-salicylic

acid, sebaic acid, stearic acid, succinic acid,

sul Utdef s?é‘ﬁdérdﬁ'@ﬁﬁéribléiﬁl'éjuséd"’)h'réugi%tltaﬁist‘dlé’cﬂb&"e the terminal
t hi ocyani c aci p-t ol uenesul foni ¢ acid

POGW@&W@ Me@@:@tw Siglaeheirs daseaibed ififg M%ﬁﬂabv the adjacent
furle‘h@ﬁghtp é&ﬁarcggﬁi‘ﬁ dfglaclﬁﬁ%ﬁt L fo?%lxﬁhﬂﬂ& a “phenyl-alkyl-

dr ox di et hanol am ne

andnetmnmnvl@lkvl”(S@bétnmﬁrﬁmfﬁ& to awiamplof the frrmilani ne,

et hyl enedi am ne, N-nethyl - @I ucam ne, hydr abam ne,

1H i m dazol e, L-1ysine, magnesium hydro

4- (2- hydr oxyet hyl afien)az+4

hydr oxi de, 1-(2- ﬁéd’(@ﬂ@'ét hyl )Ngsrrol i di bcondary

am ne, sodi um hydroxi de, trie€ethanol am ne, trometham ne

and zi nc hydroxi de. Conmpounds of fornula (1) may be

prepared according to the process outlined in Schene

1. Abbreviations used in the specification, particularly the Schemes and

Examples, are as follows:

DCC =  Dicyclohexyl Carbodiimide
DCE = Dichloroethane

DCM = Dichloromethane
DIPEA or DIEA =  Diisopropylethylamine
DMF =  N,N-Dimethylformamide
DMSO =  Dimethylsulfoxide

EDC =  Ethylcarbodiimide

EtsN or TEA =  Triethylamine

Et,O =  Diethyl ether

EA or EtOAc =  Ethyl acetate

EtOH =  Ethanol
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Schenme 1 Accordingly, a suitably substituted conpound
of formula (X), a known conpound or conpound prepared
whyooknzam2 met hods, is reacted with sul fam de, BCRIOS24N6/048539

compound, preferably wherein the sulfam de is present

in an anount in the range of about 2 to about 5
equi val ents, in an organic solvent such as THF,

di oxane, and the like, preferably at an el evated
tenperature in the range of about 50C to about 1000C,

mpg preferably at=abopdprégidonx tenperature, to yield
t he correspondi ng conpound of fornul a

(Hgpt Al ternati vel y= a HBPEHBI y substituted conpound of

fapoera (X), a known ¢ S benz6nERelnd prepared by
known net hods, i-s reacted wth a suitably substituted

coPb&und of formula (Xligh Bresaumnliguigebrmmatogsaipipound
p red by known neth [ r of a base
sggﬁaas TEA, DI'PEA; pyﬁ PWe@u{aTﬂ@u@hgi i | Ee, in an
oMpanVieQibl vent sush alleBdmol DMSO, and the like, to

Vi t he correspondi ng ¢ ar ().
G%I&d%unds of formuTa ( C&%E%%e?g‘geﬁpﬂébéf V-(CH 2)
. PE>@) Schene 2 Aceor dPaligdiumers Gatladn Cagalpsit i t ut ed

c of formula (XLl a known c ound or. ..
cg%aéﬂg: pr epar ed By .ﬁsgﬂﬁwﬁé}tﬁm '(li‘gg"r@@ﬁl‘fﬁ L'qu
described in Schene 3 ghmtRatogragtiacted with NHAOH a
known compound, optionally in an organic solvent such

aBTRetonitrile, afd tHeomEwargiueel d t he o

cgEmpespondi ng corrpgundTﬁéthg%qua (XI11). The corrpound
of formula (XI11) is reactéd with a suitably sel ected
r&flci ng agent, sueh alriiluHoaertia Aedl i ke, and the

I . in an organic s s THF di et hyt ether,
azgﬁt he like, to yiel ?%ﬁgﬁ%og%%@ondi ng conpound

TLC =  Thin Layer Chromatography

Where the compounds according to this invention have at least one
chiral center, they may accordingly exist as enantiomers. Where the
compounds possess two or more chiral centers, they may additionally exist as
diastereomers. It is o be understood that all such isomers and mixtures )
thereof are encompassed within the scope of the present invention.
Furthermore, some of the crystalline forms for the compounds may exist as
polymorphs and as such are intended to be included in the present invention.
In-addition, some of the compounds may form solvates with water (i.e.,
hydrates) or common organic solvents, and such solvates are also intended to

be encompassed within the scope of this invention.

For use in medicine, the salts of the compounds of this invention refer to
non-toxic “pharmaceutically acceptable salts.” Other salts may, however, be
uéeful in the preparation of compounds according to this invention or of their
pharmaceutically acceptable salts. Suitable pharmaceutically acceptable salts
of the compounds include acid addition salts which may, for example, be
formed by mixing a solution of the compound with a.solution of a
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of formula (Xa).Conpounds of formula (X) wherein is

sel ected fromnmay be prepared according to the process
we@edoziomas2 i n Scheme 3. (XIV) (XV) (Xb) Schenme BCT/US2006/048539

Accordingly, a suitably substituted conpound of

formula (XIV), a known conpound or conpound prepared

by known nethods, is reacted with NH OH, in the

presence of a coupling agent such as DCC, and the

i ke, optionally in an organic solvent such as

phmcﬁumhl|¥ @cc@ﬁ@m@scuhl éui;h é@hydin%lcﬁldrh:&a&ar é@lamﬂaicuag

ound formula (XV). The cagnpound of for XV&
fumayic aeich BRISIFIG, SHFCIHD 99'% écetie 86 @&@apr@agéeﬁ'tfc id,
tarl%'r‘f&%_l(ﬁ& %aﬁ'g?nﬁ:@cla e |;Jh'c»EShoifl a@l’él qt@ﬁﬁ‘éﬁné@ V\ﬁﬂatref'th'éh

et he and t [1Tke, to yield the
compouedwﬁwm@veuhpomw@n a@ndmjmlthwwtahi@cnmd@a@ﬁutlca"y

ac %&yﬂe it thRESShA .r?cua& SfdnbtA Wb ”maor‘ s
BideSs TPy 150 SRfinbid 5%

e prepared accor proce " ned
potiassiﬁu:dn saits dalkalifee 2afh Immal Sach,ce)gdlqa@lw or magnabiuyn salts;

and SRS P FL G T 5Pl Braaih Ta . © ) % sty oS

salt’éi‘ SYh us,! feiprés8ntativis phaemhcdtically lareeptabiepalts thalade the
anound prepared by known nethods (for exanple, by
f°' WiNGati ng the correspondi ng conpound wherein J1 is

OH) acbfaté SHEiRheduliBnates YanLe8teS WidarBSn e, dksiifate, bitartrate,
cyani de, sodi um cyani de, and the like, in an or gani c

borgde.iemidecaalsiinmedetatenFamsyfate garbohate, |CIaL0ﬂGle@ clawiignate,
cntrtaﬁ'-?, 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, methylsulfate, mucate, napsylate,
nitrate, N-methylglucamine ammonium salt, oleate, pamoate (embonate),
palmitate, pantothenate, phosphate/diphosphate, polygalacturonate, salicylate,
stearate, sulfate, subacetate, succinate, tannate, tartrate, teoclate, tosylate,
triethiodide and valerate.

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

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

_lactobionic acid, maleic acid, (-)-L-malic acid, malonic acid, (+)-DL-mandelic
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correspondi ng conpound of forrmula (XVI1). The conpound

of formula (XVI1) is reduced according to known
woreiohotss2 f or exanpl e by reacting with a suit abtBUS2006/048539

reduci ng agent such as LAH, borane, and the like, to

yield the correspondi ng conpound of fornula

(Xc) . Conpounds of formula (X) wherein is selected from

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

process outlined in Schenme 5. (XVII1I) (XIX) Schenme 5

acrﬁc?ﬁgtﬁhﬂgéuﬁorﬁc%‘éid MAlpritisaBas 120 SIRshis QBRD Waghhthalene-1,5-
formula (XVII a_known conpound or conpound pre ar ed

dlwonmmdnéthy exy-2-naphitheicasid. eeling Agd: Bitkim &g, olsic acid,
orc?ifaf %@8 \,\1&,&'& é&ﬁdaémtrﬁoé&asgﬁﬁl@'x QCIHOEHSE[B}%M af:x@lr E'J' a

I's a sult eavi roup, suc
pytagiytamie acil, saicylid acidedydraine-salicyfi¢ apei, sabalq #cid] learic

e SyEER 4B, B AL ke SRR Digyap i

p-tehidresulfodiz, acid dindhendddyienic acih amdganl c solvent such

, tonitril d ke ferably, . .
o0 DHser LS SRptrifh 2o, ST giiRiRine FRBRRRIN, caloium
hyHeoxids, Wholipe) Geanbl, didthahelaathy, dieth gaﬁmme @(d.umylammo)-

tenperature, fo yleldthe QOH spo ou
ethaohehanRigminge cliipRriamine Mirhelny-gkepmige Bﬁ%ﬁa@&mme
0 n4a.qp h holi
e

piparaginee pelagsitmwidsexide ui é2rhvdr<h>@/qtaw¢r@ymohfirrwssen@ary
anﬁggcs&ﬂuﬂpﬂ%ra nwgleﬁ}aﬁglé?ﬁﬂge{rﬁﬁd hafMiné@ BRIz Ehidroxide.

t enper at ur e, , toyle e correspondl ng
conmpound of formula (Xd). One Skl||ed inthe art wll

rle‘:?fé“ﬂsé% ?t:f‘f HH30  s- Mgt et FdiPess
outlined in Scheme

0 T
H2N—|S|_'NH2 (CHz)a N_ﬁ_NHg
a
@ = (CH2) '

: R* O 1
s +—(CHy)7—N—S—N
Cl—S—N I \g2
Il \ o o
c R )
(X1)
Sgheme 1

Accordingly, a suitably substituted compound of formula (X), a known
compound or compound prepared by known methods, is reacted with
sulfamide, a known compound, preferably wherein the sulfamide is present in
an amount in the range of about 2 to about 5 equivalents, in an organic solvent
such as THF, dioxane, and the like, preferably at an elevated temperature in
the range of about 50°C to about 100°C, more preferably at about reflux

temperature, to yield the corresponding compound of formula (la).
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Schenmes 2 through 5 above, by selecting and
substituting the correspondi ng napht hyl -fused
weowpote1es for the benzo-fused starting materi BAHUSIONE048539
skilled in the art will further recognize that wherein
a single enantioner (or a mxture of enantioners
wherein one enantioner is enriched) of a conpound of
formula (X) is desired, the above processes as
described in Schenmes 1 through 5 may be applied by

subgalfitetnttivedy, tahsuitabily eabstitdtetticsmpauadesidoirhale(X)( atknown
m xture of enantioners ereln one ﬁﬂéntl oner

coRHBAGEEaraRow b DIR B VAoVt At Ao I8 P BRFiac Wit & suitably

su@i{ﬁth{e%dcdrn{;bhﬁdmomulb (KBS adiHoth EBRp RN SH dbrapound
reaction s of the present invention nmay.be carried

prepared rbyaknxafvn matheds sipithe preseficesel g dase Sueheas 1 EAQIPEA,
t V. L
Py i8R0 13 BRe TRt bfarhe sERERL Scth U DIER S Ectthe ke,
to pietct tresesréspondieg poapmownd afifoohutahd).conpounds
according to the invention give rise to m xture of
stereoi somers, these isomers may be separated by
conventi onal techm gues such as grEp
chromat ogr aphy. The conpounds nf
-racemc form or individual .enykatieoffers may be
preﬁﬁ?@ﬂo'én@%@ff%m%%iwaﬁ%ﬁlfl syM hesis or hy
e conmpounds may, for exanple, be
gesoffve to\t Rei r conponent enantioners by Standard
, S >as the formation of diastereoneric
pairs saro f or MghhPBeVih Fa?éu Apddraild 1o Mt proeeds iotitiined
such as (-)-di-p-tol uoyl - artaric acid and/or
in eheme -t ol uoyl -L-tartaric acid foll owed by

prepared in

rystalllzatlon and regenerati of ghe
co ounds may al so Qg s& egol ve y
-eoneTiT st s (brbar des,|_f o¥To Jo-1
raph| paratlon and r enoval e NH;

chiral auxiliary At E‘f tdl t he conpounds may
resol vegxusi ng a chir HPL coI um. During (XH) of the
processes for preparation of the conpounds of the

0
> (R%)y @ (CHz)o-1
A o>— \—nNH,
(Xa)
Scheme 2

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

The compound of formula (XIil) is reacted with a suitably selected
reducing 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).
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present invention, it may be necessary and/ or
desirable to protect sensitive or reactive groups on
wa@rgo707575he nol ecul es concerned. This may be apdi/Eymde/048539
by nmeans of conventional protecting groups, such as
t hose described in Protective Groups in Organic
Chem stry , ed. J.F.W MOQOme, Plenum Press, 1973; and
TW Geene & PP.GM Wits, Protective Goups in
~Organic Synthesis . John Wley & Sons, 1991 . The

protecting groups may be renpveg—at\ a convenient
subsequent stage using net hods fromthe art. |
The present invention further &anpryses pharnaceutlca
c orfpeRPOLBHS Qf&%wlm(&,vm%e@r e cingasies fsem
fornula (I) qy Qba pharmaceutically acceptable
carr sut i cal conposi tions contai ni ng one or
(RﬁBFeTef the co ounds of the invention described
her e ctive ingredi ent, can be r ed
oty g (TR B GRAT A COR AR pobgs outined
in 8BREARCeUt i cal carrier according to conventional
phar maceuti cal conmpoundi ng techni ques. The carrier nay
take a wide variety forns dependi ng upon the
desj DYt e-(6Hz)agmini stration (e.g., al o (CHo)o
Thus foroHi quid oral i eflar ath ons such as NH,
/ elixirs and solutloné %
and add Ilves include water, glycols oi'ls, al cohol s,
flavori ¥)agents, preservatives, stabilize?¥ coloring
agents and the like; for solid oral preparations, such
as powders, capsul es and tabl ehs, i carriers
and additives include,st@rc 5 3E¥%$4di hent s,
granul at i mg—agents, (Rabr i nders, 2
di sintegrating agents an fke. Solid ora
preparations nay al so be coap®il with substances such
as sugars or be enteric-coated so as to nodul ate nmj or
site of absorption. For renteral adm ni stration, the
carrier will usually con Ssterile water and
ot heXcdorgingh, %m\ﬁtdmysblﬁstﬁdt&rbdrﬁpbﬂﬁﬁ fsemaabHIVY, tayknown
preservati on. ect abl e susgen5|ons or sol(} H%ﬂ
with NH,OH,

Comﬁp%ds%r WBPEﬁQFé pafen by, kpva fuelh is reacte

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).
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carriers along with appropriate additives. To prepare

t he pharnmaceutical conpositions of this invention, one
wo@roomorEszonpounds of the present invention asPCTES2006/048539

active ingredient is intimtely adm xed with a

phar maceutical carrier according to conventi onal

phar maceuti cal conpoundi ng techni ques, which carrier

may take a wide variety of fornms dependi ng of the form

of preparation desired for adm nistration, e.g., oral

or parenteral such as intranuscyar~s | n preparing the

conpositions in oral dosage for of the usual

phar maceuti cal ‘media may be enplQye Thus, for liquid

or aCgnppands pbfrmuadX) whefein - exarpl &8 selegied $famms,

elixirs andosol utions, suitable carriers and additives
i ncladdxwe e;\j@fycol s, oils, alcohols, flavoring

(RBgehts, (reser atives, coloring agents and the |ike;
Qr preparations such as, for exanple,
powders, caBsul es, avdmherein ajisi 2apey decprepered gccording to the
prg‘égstsa&htﬁra&?ﬂ 's{gl:‘gmaeng addi tives include starches,
sugars, dituents, granul ating agents, |ubricants,
bi nde dieint egrating agents and the |iKkg-
[ ' i nistration, tab S
st advm'u_s—BTalgF%&s
in ' solid pharmaceutical carrier re™0O
obvi ousl | oyed. If desired, tablets may b ar
coat ed oklxgmjeri c coated by standard techni qugg&iﬁor
parenterals, the carrier wl|l
wat er, through other ing @ji
pur poseS such as ardi ng Sol’®
preservation, may be included. ] ec | e suspensi ons
may al so be prepared, in which cas(g(c?ippr opriate liquid
carriers, suspending agents and the i ke may be
enpl oyed. The phar naceut i®echensefposi ti ons herein wl |

pover i Ru ety Sbstiufed pomnbntlen PR Ao aerein o
is afsuithbleiebvirg groumeslichnds BeCCk $aogyl, enalsil,i tviflyl, and the like, a

ef fective dgse as descyi bed atggv?(. The pn?rﬁéeutl calI b
k“BWWP?%@%@PE?RP% PrepafR PY Knpuin migthodrdgpexample, by .

actitéating thedearresponding 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 (XVI1) 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).

23



tabl et, capsul e, powder, injection, suppository,
t easpoonful and the |ike, of from about 0.1-1000 ng
wa@ee70e75he gi ven at a dosage of from about O0.BAFRSDNG048539
ng/ kg/ day, preferably fromabout 0.1 to 100 ny/kg/ day,
nore preferably from about 0.5-50 ng/kg/day, nore
preferably from about 1.0-25.0 ny/kg/day or any range
therein. The dosages, however, may be varied dependi ng
upon the requirenent of the patients, the severity of
the condition being treated and tfresconpound bei ng
enpl oyed. The use of either dai ' ni stration or
post peri odi ¢ dosi ng may be enplQyede/Preferably these
comBmnpounds af tormulai (X} whersige Torfs i$ selaaied Hoas
t abl et s, plél S, capsul es, powders, granul es, sterile
par ons or suspensions, netered aerosol
(H?lb i spra s, drops, ampoul es, aut oi nj ect or
ositories; for or af par ent er al ,
intr anasal Osubl i r@ndiwwelnettseﬂ raayibei preparedacceiding to the
or . a n [ b i nhal ation or insufflation.
pro'ﬁe(sgr%tg[lmé/@ Wé&b%@'a %ITDOSItI on may be presented in a
form
fini s atlo ; Ob’xan‘ple an_s nspl ubl™® sal ff of t“he
(Ra)cthécrrpoud suctasThe d&dadholte shlt, y be—>
adap ovi de a depot preparati or-Q
i nt I‘anUSﬁg\Z@I injection. For preparing S(gél%(fi
conposi t such as tablets, the principal”active
ingredient is echW th a phar maceutical carrier,
e.g. conventi r/ \' eting ingredients such as corn
starch, | actosé ose, sorbitol, talc, stearic
[ [ rate, dicalcium phosphate or guns,
and ot her pharghceutyical diluents, e.g. water, to form
a solid pr efQFmi R onQ@onposition containing a
honogeneous m xtufe of a conpound of the present
invention, of a pharmaceutically acceptable sal
t her AN erring to these prefor
(RY) i ti gns aq honpgenecus—itei S (ABR
actiwej (et is dispersed evenly th 0
conpositionso that the conposition may be readply
subdi vi deXX)nt o equal | y effective dosage for 6d)

—
(@)
=

Scheme 5

Accordingly, a suitably substituted compound of formula (XVIil), a known
compound or compound prepared by known methods is activated, according to
known method, to yield the corresponding compound of formula (XIX), wherein
J2 is a suitable leaving group, such tosylate, Cl, Br, 1, mesylate, triflate, and the .
like. ’

The compound of formula (XIX) is reacted with a phthalimide salt such
as potassium phthlimide, sodium phthalimide, and the like, in an organic
solvent such as DMF, DMSO, acetonitrile, and the like, preferably, at an
elevated temperature in the range of from 50°C to about 200°C, more
preferably, at about reflux temperature, to yield thé corresponding compdund of
formula (XX). |
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such as tablets, pills and capsules. This solid
preformul ati on conposition is then subdivided into
wapior/otosage forns of the type descri bed abovePCT/US2006/048539
containing fromO0.1 to about 1000 ng of the active
i ngredient of the present invention. The tablets or
pills of the novel conposition can be coated or
ot herwi se conpounded to provide a dosage form
af fordi ng the advantage of prolonged action. For
exaniefeorhPuh@df BbrmAita RXIX) i€ PActOaRVIihSN ML) d RNGWn
dosage and an outer dosage co onen the latte lng
compauid, froRmasganis SANRNtSHE Grortnengh iastrancl B '{\ﬁg
pré:fgpé]cﬂg e{ite?h ERValEd ?@rﬂﬁé@tﬁ% Wh@ﬂaﬁ?é%‘f fforh %lb%ﬁt 5@"@ Wo about
serve o resist disihtegration in the stonmach and
10peCmricte trinefeirahlqr atahputrmﬁttxxttenpasatumtm thenlike, thgield the
duodenym or to ci el ease. A variety of
COFFEFBPP‘S'F‘QWB%”@QQS cf%l“ §l§gﬂ ‘enteric |ayers or
coatings, such materials including a nunber of
olénerlc acids with such materials as SE ? cet
peiskdied BdhpAabYdl lecogRize theh eomRAESieS i &
whi ch the novel conpositions of th resent |nvent|on
may be incorporated for admni stra ‘h orally or by
£

ncl ude, aqueous sol

fl avoy ups, aqueous (gﬁ oib-sus g
fl avonad _epul si ons with edi I8 onseed
whsirein sesa m$ele§w|ﬁ¢em oi | or peganut 0|I s wel:l as

elixirs and simlar pharmaceuti cal
di sper si )er suspendi ng agents for
suspenss cl uge synthetic gpd

byt byl cel Fﬁf?i—é “E o

and es. Suitable

pol yvi ofe or gel atin.
treati ng depression described in the present invention
may alsoahéccarrled out using a ph eutica
ny of the eflned
i cal.k ept rrier)
'ozhn%y ontaln\Peﬂ en apo
, - or

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

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

the appropriate starting material.
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preferably about 50 to 500 ng, of the conpound, and

may be constituted into any formsuitable for the node
w@booadni7ad strati on sel ected. Carriers include PEDESRA6/§48539

and i nert pharnmaceutical excipients, including, but

not limted to, binders, suspending agents,

| ubricants, flavorants, sweeteners, preservatives,

dyes, and 2qgcoatings. Conpositions suitable for ora

adm ni stration include solid fornms, such as pills,

tabl ets, caplets, capsules (each including imred ate

rel ease, tined rel ease and sustained rel ease

f or AAnexskibed jn the ar wil secegnize fiatavherelha reagiiony step of the
prd<¥ilivetitioh rﬂﬁg%@éﬁr’ri@e%ut?ﬁ( %L\Pa?iet)g b éSFv%ntfHPééleﬁfssystems,

and suspensi ons.” Forns useful tor parentera
saimnsiaction step oray alsb btecarried du i al mixtoresof theguilablgs solvents

and suspensi ons. Advant ageously, compounds of the
°r69@§8E?ﬁ§ﬁUEhtion may be administered in a single

daily dose, or the total daily dosage may be

adm nj stered in divigded doses of. twq,, three or four .

£ milhis ¥4 preGPERER S RESABBRBLBP SPRPGEGoording to
thd MRAtILA YR AsE fo AsiRIURE B etcrdoisdnidts! seabofremydyibe

topi cal use of suitable intranasal vehicles, or via

sepaEaied yrranvertianBLiechBIaURS| SUARMArQRA" i ghiymatography.
Thf@réﬂrﬁﬁélyn&k Hdy b pffétlﬁ'drgariﬁ raddmPEoRToRirkdifitagl éRathtitmers

ormof a transdermal delivery system the dosage
mayhe prepared ithakiby enanticspeckic symeheinor Py deSoBioRe The

co AdaRh ;() totr %%rrfﬂié O POsKIvE R htd W8 EY Rofrfis fengﬁfiomers

I st ance, oral "adm ni stration in the formof a
bytsitdarddecbajstesesuctn asdbe femnatiargot dimstareamesigrpaies by salt

' j r.al; Ryt QXiC. pharpaceut i cad o
for SR & Gtiidtiive el kL PREBEMIG B dfaric acid
anaZargr-)-aip-toheoylHLikrtaviar sexidd éollowdtk by diesctiondl enystallization and

necessary ui.tabl e binders; |ubrjcants,
re g0 TR RS e COTIRTRG BRURe BafespedY
foﬂnﬁ'@tﬂil rgﬁf @bgﬁbhrbﬁﬁfcblrbl_ ¥steisKbaRides) if(bl&hfl/@cll by I’cﬂleasmatogralphic\

i ncl ude, without mtation, starc elatin, natura
sepagulan su Fomeve) eldbecurel SRt Atefatlpl! tne Sompounds
m&YBEBEAIVEd R E&hiRNAFDEBRINE. gums such as acaci a,

tragacant h -

During any of the processes for preparation of the compounds of the
present invention, it may be necessary and/or desirable to protect sensitive or
reactive groups on any of the molecules concerned. This may be achieved by
means of conventional protecting groups, such as those described in Protective

Groups in Organic Chemistry, ed.. J.F.W. McOmie,.Plenum Pr'e'ss, 1973; and

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

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

The present invention further comprises pharmaceutical compositions
containing one or more conipounds of formula (1) with a pharmaceutically
acceptable carrier. Pharmaceutical compositions containing one or more of the

compounds of the invention described herein as the active ingredient can be
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or sodium ol eate, sodium stearate, magnesi um stear at e,
sodi um benzoate, sodium acetate, sodium chloride and
wo b@7lo7®ke2 Di sintegrators include, w thout |inmPCHUSING/048539
starch, nethyl cellul ose, agar, bentonite, xanthan gum
and the like. The liquid fornms in suitably flavored
suspendi ng or di spersing agents such as the synthetic
and natural guns, for exanple, tragacanth, acacia,
met hyl cel | ul ose and the |ike. For parentera
prepsHn B'byihﬁltria@é‘ly_rﬁikﬁfg R SOtRPENNY YR ToAPsburRIsUNitioRs are
esired. |Isotonic preparations which generally contain
phaunaceutica cagignaecorrdisgde oaxpnigreal Riltsmaceutiadlarsugounding
h iy . G o .
tocP s Tht caliermal Tk WABRAARY oPlorit dendhARG LpBn the
desioegh ostitei of egirainistatioor (@i g g otal, paremyeral)e gimntor liquid oral

t ' [ t eVv.e r t .
ey e o8 el RGN nY SHRLERE! sfitaplg carrers and
additivds tndudayvdier, Wyhydads! ailsgalophalsidlavarigg dgeoits,prédetvatives,

0 / .k er adult hunmpn per day. For oral.
steiizerr.dqdihg aoefisata MR BRe5hsOH ral Fp@hieps. such as
poirdevs, drpsuled ard taaisy bultableadsfrie anind adagived .ifbdiude starches,

0.05,,0.12, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, .25.0, .
suggys dildepts, gERNUlathng agspts, daicants. 1jaders: Aisiiearating agents
antiRe fikb! \SolidNSrab PiePiraliOhs bty A¥EWOERLE viAttH HabsBAtes such
of the dosage to the Eatlent to be treated. An

as sgacs Py be ferie-coat ap g medyaty majen sitesefppipsasation. For
par?%rﬁggé}%ﬁggﬁ}a\}\igf\gmé’%ﬁﬁ? Wit 959&!#)"96#%'35*3 <9ft ﬁ@ﬂlét waf¥} and

. } per day. Prefeerably, e range is
ottigrdngegsiientsanay be adsteg tolioorenseggdlybibty Gopresasiajion. per

. [ f
InGEHRIE St BPshyoh g MY it e BraP4d s editiysthe
caniprk glarig vitthyapproptidtepadditiegs. The conmpounds may . be

adm nistered on a reginmen of 1 to 4 tinmes per day.

Opti mal dosages to be adm ni stered may be readily

det gioprepardyhd pRasmaseliticed compdagtions of thldinvehtiov,asne or

with the 'g‘?rt %ul ar coppound used, the mpde of. .. .
MR RIMRPAT Shtherpigsent ivghHoB ASthe J5tvp dpaiedisnt it flimately
adAREed Withad phaRhéaticill capist At rdiAyas CmRBhtiGhalt he

di sease _condition. In addition, factors associated ,
pharmacetical compounding techniques, which carrier may take a wide .
variety of forms depending of the form of preparation desired for administration,
e.g., oral or parenteral such as intramuscular. In preparing the compositions in
oral dosage form, any of the usual pharmaceutical media may be employed.
Thus, for liquid oral preparations, such as for example, suspensions, elixirs and.
solutions, suitable carriers and additives include water, glycols, oils, alcohols,
flavoring agents, preservatives, coloring agents and the like; for solid oral
preparations such as, for example, powders, capsules, capleté, gelcaps and

tablets, suitable carriers and additives include starches, sugars, diluents,

- granulating agents, lubricants, binders, disintegrating agents and the like.

Because of their ease in administration, tablets and capsules represent the
most advantageous oral dosage unit form, in which case solid pharmaceutical
carriers are obviously employed. If desired, tablets may be sugar coated or

enteric coated by standard techniques. For parenterals, the carrier will usually
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particul ar patient being treated, including patient
age, weight, diet and tine of . admnistration, wl|l
w0 e®alts7sn t he need to adj ust dosages. One skiPCEUS1006/048539
the art will recognize that, both in vivo and in vitro
trials using suitable, known and generally accepted
cell and / or animl nodels are predictive of the
ability of a test conpound to treat or prevent a given
di sorder. One skilled in the art will further
comecisgrstedetvatier hhnmgrcbthdraragreuentb,sfoir mlamblagor purposes

f t h d ef t o
sustha? g RgaaT Iy S PREEYRIE TodY PerTrleRo tnEciiden
sush&ides mapaisboep mplaeé@dnamembaee dpproptidedRyuie chrriers,

known in the clinjc and di caoyart The foll ow n%¥

sugReNfingadgnts apd ﬂ%?m may Be gm SR RATRAEW,
cofpRsitibrRMdreih winsbrith, pat dbeégae i, ginfer aaﬁéﬁlebﬁowder

construed to limt in an |nvent|on set

injegtiank deaspaaniuland he txe, ca.n @m@t@bﬂf te a@mmée@ent
neGshaty b qEt & Al ongA g Rk s e R SR
phandapetticed compositimrsaivereivewdl comtiaim emaruumutaﬂxmagel wmit,leeg., .
tat38crABRhRe phIdeE. biktaef s9PioaiRithitepspraniyt apd the fig, 9 from
abwas0.ddtiecd mgzlahh enay:betglmn ana dmd gerafdrbrataboef I0L61-£00.0

t t
mdgl3p; pisterroi ot pPPutDd Go@EnaityaRlcmaa bl from

abb@sd $-80) kgldel%&t Bbral 1prafe/ivabia;rrfr@rrhdal:sﬁm rmiz@o \mg/hg/day or any
di et hyl et he. conbi ned organi ¢ sol ution

rangs dereinerT §@33ﬂ% hoyR\&! Mavele vared fepsgcushyrenine

@.Meﬁt Sthe fht@%@ﬁﬁb ehvaliflesF the condition being treated and the
| ene- di hydr o- 2H benzo[ b] [1 , 4] di oXepi ne as

compsenel heig e@nmloy% (i1 yse abaither daibrgdrpinigiratiorpor post-
pe%ﬁ?m %@ﬁn? ene%g%‘ 8%y3lr_?) gl—l?geséo[ ﬁ]H% 1 470 (.S
' 4]d|oxep|ne (5.00 g, 30.8 mmmol)

Preferably these compesitions are in unit dosage forms from such as
tablets, pills, capsules, powders, granules, sterile parenteral solutions or
suspensions, metered aerosol or liquid sprays, drops, ampoulés, autoinjector
devices or suppositories; for oral parenteral, intranasal, sublingual or rectal
administration, or for administration by inhalation or insufflation. Alternatively,
the composition may be presented in a form suitable for once-weekly or once-
monthly administration; for example, an insoluble salt of the active compound,
such as the decanoate salt, may be adapted to provide a depot preparation for
intramuscular injection. For preparing solid compositions.such as tablets, the
principal active ingredient is mixed with a pharmaceutical carrier, e.g.
conventional tableting ingredients such as corn starch, lactose, sucrose,
sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate or gums,
and other pharmaceutical diluents, e.g. water, to form a solid preformulation
composition containing a homogeneous mixture of a compound of the present

invention, or a pharmaceutically acceptable salt thereof. When referring to
these preformulation compositions as homogeneous, it is meant that the active
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was di ssolved in dry THF ( 100 ml _). Borane-THF (1.0 M
in THF, 10.3 nlL) was added at 00C. The reaction was
waeioroedsat RT for 5 hours. Ami nosul foni ¢ aci dPEBUSZ006048539

6 1.6 mol) was added. The reaction was heated to

reflux overnight. The reaction was cooled to room
tenperature and aqueous sodi um hydroxide (3.0 M 100

m.) was added. The solution was extracted with ethyl
acetate (3 x 100 nL). The conbi ned organi c sol ution

inghegictit i dispe e ARy tﬁmghouuthmmssnmnmtm

copmelaracaum and Bt Ded by, Shr ol car AP, (22558 S1%s

suél(\ %s4a8léﬂ§ %H’s ahdkapsaldal ['ﬂhls 4btli preirirulation composmon is

-yl)methyl)am ne as a colorless oil. M5 (ES|): 180.
the(rp\,@ ividexivRiq 8o desgage sy of the typgzde(s,ﬁn @Q)abq/ezqontalnlng

'fro(ﬁ"plz?w 5ut0170g67}n@25pthe3ac’i&z Qhéﬁ?ﬁer}%f’)th ré%iéﬁnvénnbn

Th(e(tabbtaohpdlsoonHembp@m{ppsmon can be coated or otherwise

o REGRoR Bt T80 b4 LT3 g e

actionx &ive ekatnpid,) thertdblet @ir gl can cefﬂp:'bsecam'mﬂegrdosage and an

oufg) fasacB Ao GhG B Atferd g e skl 7 A1l FRY Sher the

formmtl Ui o gumh;fdr@ntwﬁn Inrecxf@darg_tetlpby aﬁ&@{utéﬂ? &er which -
acetone in 1.C or onet ne to yie the. title
Seeaqspm?a'%ylsa'a BRI Becaipiachugd BommiRe fingugomponent

@Q ineigt inkd/Ed duadem&%r(tmbélahtayfédm ré!@ra@ad A Yabiety of
9 (broad, 2 4. 2H), 4.04 (m 300{,

m@tHIIaIZC% berysed " SERh AR AMEr 2 BRI, cﬁt@brmet%la 4
mcl&éﬂgo‘%hg e%'o'f‘ibﬁ})fﬁ 6 hERE ith S@maﬁaﬁjﬁs Bﬁélﬁd@ Q:et I

zdi oxi n-2-yl nmethylam ne (4
alcm’rtﬂl)analmﬁllsmseameiete(S 1 g, 53 nmol) were conbi ned |n
1,4 dioxane (100 ml ) and refluxed for 2 h. The
reactl on was cooled to roomtenperature and a smal |
The liquid forms in which the novel compositions of the present invention

may be incorporated for administration orally or by injection include, aqueous
solutions, suitably flavored syrups, aqueous or oil suspensions, and flavored
emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or
peanut oil, as well as elixirs and similar pharmaceutical vehicles. Suitable
dispersing or suspending agents for aqueous suspensions, include synthetic
and natural gums such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.

The method of treating depression described in the present invention may
also be carried out using a pharmaceutical éomposition comprising any of the
compounds as defined herein and a pharmaceutically acceptable carrier. The
pharmaceutical composition may contain between about 0.1 mg and 1000 mg,
preférably about 50 to 500 mg, of the compound, and may be constituted into any
form suitable for the mode of administration selected. Carriers include necessary
and inert pharmaceutical excipients, including, but not limited to, binders,

' suspending agents, lubricants, flavorants, sweeteners, preservatives, dyes, and

29



10

15

20

25

30

amount of solid was filtered and di scarded. The

filtrate was evaporated in vacuo and the residue was
w@eooroies2 usi ng flash col unmm chromat ography  PCT/US2006/048539

(DCM Met hanol - 10:1) to yield a white solid. The

solid was recrystallized fromDCMto yield the title

conpound as a white solid. np: 97.5 - 98.5C El enent al

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

13.1 3 Anal Found: C, 44.28; H 4.66; N, 11 .21 ; S,
codfthgdh (BBniNMBitanNS@ntdBl)a fdr 6rad admimisttabion chifle dalidsforrBsl such

as y}_ll%@ta?b{gtsl&ﬁxplegs fgpfl‘zﬁas ié_éj q}_j@&hﬁlrég @’:meg]iaétle re éasemtimed

reIéE@é‘éﬁb* s%éﬁalu@é@kelé’aéé mmnatmbf grahoies( prawmdrs%hd liquid
Cat echol (10.26 g, mol )

, sodi um net hoxi dﬂ@'[(l
torpis. wecly e sqlvtm;tShawws. @Jexegs EMYlsENSnang SUSRBNSIRRSry orms
usgfu? mngf:ﬂan Oltré!t %’[I%tlgn include Q@?ﬂlé s&ﬁh@né? %UI@%S‘ dhd

The sol ution was heat ed
Susmnsmn$vern| ght The reaction was cooled to room
tenperature, acidified by addition of concentrated
hydrochl oric acid and then reduced in vol une under
v ac Wdvantageousty, sompountdétod thenpeeseatl eweatidn nhay bé adorieistered

tracted wt t h 1 .
in 3 5gie dang P& Ba o diny Sheiile gy e ROnRigspretlh divided
doses oPtWd, ahmb dbpfoar tireend=sigl |deh@mdnocﬂs1rammmgfcmdbeme( grgsent
Sl o e L s
mt?ar%élap(/éﬁéfésobi viaRaris@&trhal k&9 &Ebr(eﬁl*\h&l) kndwh MVIRds308t

roa

orcélqarstlgw lq_‘&nat gpq) Tolb@,g&r(qinlstgre_c# inhe fgp]p o(f?otrqﬁng@[nf?dehvery
syst%}rg'tﬁé qo‘éage GRIMARYhtiGn Al &f EBLAY, beHdPfin(idus fatBler than

intermittent throughout the dosage regimen.

For instance, for oral administration in the form of a tablet or capsule, the
active drug component can be combined with an oral, non-toxic pharmaceutically
acceptable inert carrier such as ethanol, glycerol, water and the like. Moreover,
when desired or necessary, suitable binders; lubricants, disintegrating agents and
colorin'g agents can also be incorporated into the mixture. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or beta-
lactose, corn sweeteners, natural and synthetic gums such as acacié, tragacanth
or sodium oleate, sodium stearate, magnesium stearate, sodium benzoate,
sodium acetate, sodium chloride and the like. Disintegrators include, without

limitation, starch, methyl cellulose, agar, bentonite, xanthan gum and the like.

The liquid forms in suitably flavored suspénding or dispersing agents such
as the synthetic and natural gums, for example, tragacanth, acacia, methyl- ‘
cellulose and the like. For parenteral administration, sterile suspensions and
solutions are desired. Isotonic preparations which generally contain suitable
preservatives are employed when intravenous administration is desired.
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was added ammoni um hydroxi de (29%in water, 10 nL) and
enough acetonitrile to make the m xture honbgeneous

W@ 287013752 The sol ution was stirred for two houPGI/ES2006/048539
roomtenperature and then distilled water was added.
Benzo[ 1 , 3] di oxol e-2-carboxylic acid am de
precipitated as a white solid and was col |l ected by
filtration and used without further purification. M
(ESI): 160.00 (MtH+) H NWR (300 MHz, DMSO, d: 7.99
(s, dﬁrﬁ ndd‘bf, this |ﬁﬂe|6t$bn M’i?ébb adrH)nlstereﬁi Paryof tAklforegoing
6. 86 m % 6. 30 1H)

comppgitioRs A v&e.r%agfw ot 40s Paene ?%ab!@hsd i $heyarhygrgnever

treﬁﬁﬁﬁmsf%a prskibi id Riqupaydr of uran (THF, 100 ni).
Li t hi um al’'um num hydride (LAH, 1Min THF, 39.5 ni,

39.5 mol) was added slowy to the solution at room

i) ﬁﬁﬁedqsgggﬂ?ﬁ%&k@hcﬁﬁ}ﬁl?é (&Re@bvE PR Pide e, ange from ‘

tenper ed water was ad
0.Qfkekt ZQQ'm_chbkgapeeaduthﬂmmmmfmiw Joadi me@dmmtsttailomﬂw

colfjReRigpiro REgeTY pioqoad e otinsd Ll bR, 0.8,
0.5@.511 Qn2\@5 Oya9he,h 501 26.0a50.10, 400, 150 @D(D\BSD 5@5@!’1(1 1000 -
mi-[lgjeq{ﬁg)ggt %Sédgéa %{ﬂ]tfﬁgﬂ'}ggs% e cen L?%Irqlent ,%the dosage
to ﬂ’éﬁb&henﬁ@ bé tfd\dté&) AH'éfM‘e‘Rvé &%blMtlbf tlﬁﬁhﬂj is, ordmaﬁlyfﬂlpphed
at bijosaghiavelot frog] abenic.08 rywkinie APPHRRHE mdlkg s Gody weight
peWﬂQg) F%‘l@rél'ﬂ&/flﬁ@ @ﬁgé 3 f?'érrgab@lﬁ 0N mbbum@oqggekgr& ®ody

di oxahe (50 and the sol uti-on was

weight] ma( daye Mrg mrefm‘l@yfféqetahwt el Madk@ nabaiteR Mg, more
erdTE IO R QR EpRgl B oty Ao 5. The

compdundsohay beengiaBtered280a fegimertof 1 to 4 times per day.

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

One skilled in the art will recognize that, both in vivo and in vitro trials .
using suitable, known and generally accepted cell and / or animal models are

predictive of the ability of a test compound to treat or prevent a given disorder.

One skilled in the art will further recognize that human clinical trails
including first-in-human, dose ranging and efficacy trials, in healthy patients
and / or those suffering from a given disorder, may be completed according to
methods well known in the clinical and medical arts.
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H NVR (300 M1z, CDCI3) , d: 6.87 (m 4H), 6.25 (t, J =
4 Hz, 1H), 4.79 (broad, 1H), 4.62 (broad, 1H), 3.64

w@ ego7073754 Hz, 2H). Exanple 4 PCT/US2006/048539
f2S)-M N-~2. 3- Di hvdr o- benzop
. 41di oxi n- 2-yl met hvn- sul f am de (Conpound #4) Cat echol
(13.2 g, 0.12 nol) and potassi um carbonate (16.6 g,
0.12 nol) were stirred in DVF (250 nL) and
(2R)-glycidyl tosylate (22.8 g, 0.10 nol) was added
andThiedolleaitig Examptessdiier setdoath 16 ACirf tie Wdddrstafitiing of the

. reaction was copoled to room't erature and  dil uted

invpEAN; a0 e Pt (enasd ahd BeURLBSLEP fPrRTEPa TR MIaN Ay way

thel thvbhiiBS et fdth FafRI ASthPRBRN PISH thbl&tittedas washed 3
times with 10% pot assi um car bonate, once with water,

once with brine and evaporated in vacuo to yield a

white solid which was puE&f‘,'ﬁﬂeb‘y flash col um

chromat ogr aphy (DCM Met h - 1) to yield

( ( 2g93:2-D3nhycioctirDenzopn 1. Mditxepin-3yimethwtishiia iz

a solid. The solid (13. was di ssolved in

pyridine (85 nml ) cool Mv, l3-to| uenesul f onyl

chloride (13.0 g, added and the reaction

m xture stirred at ture f 2Ch. The

reacti on was dil utg [ thegf ( 1 L) and 1IN

HCIl ( 1 .2 L). The okg# o ed and

washed 2 tinmes with 1IN HCI¥Y (500 ni), 4ltimes with

water ( 150 nL), once with brine, dri & (MySO*) and

eva C : BSmMbi :
_ pur F%l{tggﬁ@y(sm %gh&?glt ‘ﬁﬁ"gﬁ‘?‘% %‘?‘tt%ﬁg%ggidg{ﬂ(aﬁg%\% %%r - bined
in acatpnitdleyard heatsid ionkefinx fagpne hpgr.agr@hloromethyl-3-chloro-1-

b 7814 S ST a0 R il

refhuot fas Sumo st Hade soldton Wasicanled 8o maoin)tempedrrure 260 filtered.

d h ef | far. I
ThEgaR s v Bfig el Y §Spbsvat SRUEY M %t ang,
ex{ractedl Wwith aliethgk éthee@ X The.combined organic solution was dried
over MgSQ, and concentrated. Chromatography (2% ethyl ether in hexane)

yielded 3-methylene-3,4-dihydro-2H-benzo[b][1,4]dioxepine as a colorless oil.

MS (ESI): 163.2 (M+H) '

1TH NMR (300 MHz, CDCls), 8: 6.94 (m, 4H), 5.07 (s, 2H), 4.76 (s, 4H).

3-Methylene-3,4-dihydro-2H-benzo[b][1,4]dioxepine (5.00 g, 30.8 mmol)
was dissolved in dry THF (100 mL). Borane-THF (1.0 M in THF, 10.3 mL) was
added at 0°C. The reaction was stirred at RT for 5 hours. Aminosulfonic acid
(6.97 g, 61.6 mmol) was added. The reaction was heated to reflux overnight.
The reaction was cooled to room temperature and aqueous sodium hydroxide
(3.0 M, 100 mL) was added. The solution was extracted with ethyl acetate (3 x
100 mL). The combined organic solution was dried over MgSO4. The solution
was concentrated under vacuum and purified by chromatography (2% to 8%
methanol in dichloromethane) to yield ((3,4-dihydro-2H-benzo[b][1,4]dioxepin-
3-yl)methyl)amine as a colorless oil.

MS (ESI): 180.1 (M+HT)
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White solid was filtered and the solid was washed

several tinmes with water, 2% NaCH, and water again and
wo eqo7arysdry to yield a (2S)-2-(2,-3-D hydr obeP@DS206/048539

, 4] di oxi n-2-yl met hyl ) -i soi ndol e-1 , 3-dione as white

powdery solid. The powdery white solid was conbi ned

with hydrazine (2.75 g, 86 mmol) in EtOH (225 nL) and

heated at reflux for 2 h, cooled to roomtenperature

and 1N HCI added to pH 1.0 and stirred for 15 mn.

Wi 4 I n e i f

(sol ﬁdﬁg‘ﬁgardeoﬁi E@rﬁ)é% 6[%?2“ gl\?\%ﬂszI EGéggféﬂ)egw (m, 2H),
3.38a(bwoad,2H), ébliﬁtﬂd, i & Hzndibl) p2.78i1 (di drred Himt e 8.30 (m, 1H).

ot e T oAbty TSR e DpelisibRedi 90,0, 162

el @?dt?”@f‘“ﬂel(ehﬁ b 3 Mﬁidlpwem tombliveedir dmyai;oxane (60 ml)
rifi as unq . chromat ogr a ‘
anegiedtp (AR CRIGOIoTb s S4GHs BN (4 PEarigitate was

rem8vadBY Xiltiratich. pTﬁ@ﬁm%te(\ﬂéé)cahéemeﬂfmﬁi@d/a}&uUh and purified
nd heated on steanmbath until hono

by ghaoéwnmraéhy £8%1 to Fr arsivne ipdichiureaiethpng) to !ﬁpd t?'ﬁeﬂﬂe
Uﬁﬁeagl\gﬁ hﬁgghgg for 2 h. Awhite fl aky solid

he correspondi ng salt of

(2Sps6:8 @\A3|—B|)hydro benzo[ 1l , 4] di oxi n-2-yl)-
net hyl am ne) was filtered off and then recrystallized

agaiti NMH(209 MijanBMAGQ), g 6198 fmwHh c6.93) (biad,aitD, 6.59

B, i i A LD AR

(NaSO™4) and evaporated in vacuo to yield
(2S)-C (2, 3-D hydrobenzo[__1 :
4] di oxi n-2-yl)- rrethy|am[‘—5|¥éﬂAB'Ee% oil.[afo = -57.8 (c
d' »
were refluxed 1 n di oxane

(75 nmL) for 2 h and 0 e product” was purified by
flash col um chrg raphy(DClVHVE 10:1) to yield a
white solid, whicdQ was\rec taI fromDCMto

s a

yleldthetltle compoundQCa c.rR(staIIlne sol i d.

Racemic 2,3-dihydro-1 ,4-benzd|oxm-2-ylmethylamine (4.4 g, 26 mmol)
and sulfamide (5.1 g, 53 mmol) were combined in 1,4 dioxane (100 mL) and
reflu:Zed for 2 h. The reaction was cooled to room temperature and a small
amount of solid was filtered and discarded. The filirate was evaporated in
vacuo and the residue was purified using flash column chromatography
(DCM:Methano! - 10:1) to yiéld a white solid. Theé solid was recrystallized from
DCM to yield the title compound as a white solid.

mp: 97.5 - 98.5°C

Elemental Analysis:

Anal Calc: G, 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) & 6.85 (m, 4H), 6.68 (bd s, 3H, NH), 4.28 (m, 2H),
3.97 (dd, J = 6.9, 11.4 Hz, 1H), 3.20 (m, 1H), 3.10 (m, 1H).
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np 102-1 03C [a]D = -45.1 (¢ = 1.05, M; 1H NWR ( DMsCd
) d 6.86 (m 4H), 6.81 (bd s, 3H NH), 4.3 (m 2H),
w@2®7/0td6 J = 6.9, 11.4 Hz, 1H), 3.20 (dd, J BCBUS2006/048539
13.7 Hz, 1H), 3.10 (dd, J = 6.9, 13.7 Hz, 1H)
El emental Analysis: Anal Calc: C, 44.25; H, 4.95; N,
11.47; S, 13.13 Anal Found: C, 44.20; H, 4.69; N,
11.40; S, 13.22. Exanple 5
- 'N-(2, 3-Di hydr o- benzof 1, 41di oxi n- 2-yl met hvO- NO&N .
di et hyl sul fam de ( Conpo@Exanfible Faceni ¢ 2, 3-di hydro- i

chloride ( 1 .44
m'xtyre was then

ed. The reaction
f0r 3\hr gy th continued

< XPur e MNs—SartNH4 oned bet ween
ethyl acetate and water, and the e 'hyl acetate
solution was washed with brine, dri*ed (MgSO™) and

ev am%magﬁ@l (10.2616 193 oyt l), céo@mmlrhethﬂxmeo(zts%ag/ weight in
urit] e usi n

h I
m%eﬂa't LENER égﬁ mﬁaﬂsélh?gtign"%h@ralc QR 9%4%&%0( %ﬂ% mmol)
wetB Tonfsih ¥ itldn ﬁ%ﬁhéﬁél"(?\ bOQﬁE} atRé 'ﬂ%ﬁﬁﬂfﬁ wh§ Héa@édjté F@qu

title conpoun as a | occul ar solid. np 7
ovemighz TheHgastionewaalcoplad gysniosvm Ierapeivee, a@ldlt;e@@y aq!dltlon

of BoRGanhiotyflohd Hh ARG LGP Eicd ARG ihadh P to

abpbti5thmiLHWakdy wak 8dd¢dnandithe nixRire was extracted with diethyl
ether (3 x 100 mL). The combined organic solution was dried with MgSOs.,

was a

concentrated to a brown solid, and chromatographed (2% ethyl acetate in
hexane) to yield benzo[1 ,3]dioxole-2-carboxy|ic acid methyl ester as a.colorless
oil.

MS (ESI): 195.10 (M+H).

TH NMR (300 MHz, CDCls), 8: 6.89 (broad, 4H), 6.29 (s, 1H), 4.34 (q, J
=7 Hz, 2H), 1.33 (t, J =7 Hz, 3H). |

To benzo[1,3]dioxole-2-carboxylic acid methyl ester (7.21 g, 40.0 mmol)
was added ammonium hydroxide (29% in water, 10 mL) and enough ‘
acetonitrile to make the mixture homogeneous {~5 mL). The solution was
stirred for two hours at room temperature and then distilled water was added. .
Benzo[1,3]dioxole-2-carboxylic acid amide precipitated as a white solid and
was collected by filtration and used without further purification.

MS (ESI): 160.00 (M+H)

TH NMR (300 MHz, DMSQ), &: 7.99 (s, broad, 1H), 772 (s, broad, 1H) .
6.94 (m, 2H) 6.86 (m, 2H), 6.30 (s,. 1H).

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

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

Distilled water was added to destroy the excess LAH. Aqueous sodium
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(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). Exanple 6
WOR({(02/0378% hvdr o- benzop PCT/US2006/048539
, 41di oxi n- 2-yl met hvi ) - N- net hyl sul f am de (Conpound #7
Racem c¢ 2, 3-di hydro-1, 4- benzdi oxi n- 2-yl net hyl am ne
(825 nmg, 5 Mol ) was dissolved in ethyl formate (15
m.), refluxed for 30 mn and evaporated in vacuo to
yield N-(2,3-di hydro-benzo[1

'hy%rﬁkréieoqg.o M- YOORIL) Was Sadeashdahasolitich was Exeraetdd imith ethyl

ieth ether (25 nL) was treated with 1IMLAH in THE
acgtgten (k108 mbynd hp comiined giganic §q'elen Yasovashgd pignyater
r f e ' ' ' bat h
A R S O renraven e e&gﬁ?’%ﬁsf’ foaesy 3 N
bengadiH,J1dioxol-Rtyi-reaityiemiae g0asoleress aihe ni xture was
then stirred at roomtenperature for 1 h. Solid was
fil Mﬁé@sbhdﬁgné(M'ﬂ Mate was evaporated in vacuo to

2na B SV R Rus GRS R EERE (20T GO0 62 Al iy 81
(d, IN=Maldk] 21yl extracted with diethyl ether. The organic

?gagﬁg\éﬁé Elgéﬁigq;&i%%??#\%th%xg Pnrea{2?84 'grj 195% H1Om<t)8 a’ﬁ'deel.l.ﬂfamide
(3'(74&%')3@{5}94 ﬁnNrfl/vi?Bleef%ﬂrh%méghM |d1‘9?icﬁ)éar§s(35g1nm) IangBef%guzﬁon
wappatgd 1o yeliux gyersighy. '%q) [(ergg_tiggbv’(q:ﬁ cgp&éméatgg)z%@ t'hg_ﬁesidue
wastrBilatbéGPrem. (22 {o 1094 dcadfeSHIdicHTbiséPdPelto yididthe title

mmol ) were conbined in dioxane (15 nL), refluxed for ‘
compeundariaavhifsosaliced in vacuo to yield a crude

[ esi he, L esi s purified via col um {

chr&ﬂsﬁg@é&éﬁét(%ﬁﬁ'}gﬁet gt e/ Heptane 1: 1) and the 5

r esyl ' S 1 alal -

oot 11 AR IS00 EeODEY B Sl (i, BRSIIN = 4 Kz, 11, 479
(brealdj dH), 4.62 (broad, 1H), 3.64 (d, J = 4 Hz, 2H).

Example 4 .
2.3-Dihvdro-benzo[1,4]ldioxin-2-yimethyl)-sulfamide

{Compound #4)
O

H
S, O
J”'I///N\ //
O 4 S
g "NHe

Catechol (13.2 g, 0.12 mol) and potaésium carbonate (16.6 g, 0.12 mol)
were stirred in DMF (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 diethy!
ether (4 times). The combined organic solution was washed 3 times with 10%
potassium carbonate, once with water, once with brine and evaporated in -
vacuo to yield a white solid which was purified by flash column chromatography
(DCM:Methanol — 50:1) to yield ((2S)-2,3-dihydro-benzo[1,4]dioxin-2-yl)-

methanol as a solid.
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np 97-98C Ms 257 (M 1) Elenental Analysis: Anal Calc:

Cl146.50; H, 5.46; N, 10.85; S, 12.41 Anal Found: C,
waen487575, 5.65; N, 10.90; S, 12.07 1H NWVR ( CDEIBYSH06/048539

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 Hz1 1H),

3.51 (dd, J =6.7, 14.9 Hz, 1H 3.40 (dd, J = 5.9,

14.9 Hz, 1H), 2.99 (s, 3H). Exanple 7

(2SW VN- ( b- Chl or o- 2. 3-di hvdr o- benzop

. 41¢hexddhd 1838t 88 InVise))fvada dﬁ;sb%malﬁwldﬁ% (D hLYWodied to

the procedure outlined in Exanple 4 above,

0°Q, pivluepeavitemd chierider 830 @d 6B<5nmqlz)| was agidedand te reaction
mlﬁtﬁf‘é s&'rga a??é?%Qeapger?{mX%PE&?ZGl{he]reactlon was diluted with
-2-yl)-ne

am ne and
dte(tliﬁ)eﬂ@e( o Owdmd dNZHB)l @1 Byld. oblenpojariic layer was separated and

waghbd O ) ATROTARTERS, 4 Siesdivk VAL (Phq iy, opgg with
bridéﬁén@éd @ldlg'sm%danscéixlfapﬂira(emﬁ \mic)m&tbq??lbl drqlghntbrsdﬁuamﬂnyh was
oufifiet By s SRln ahromaouReby HERER vk {4 vigkfipluene-4-

suﬁc?mé%csa (ZB)d2 3edifiy i fd- Bbhzapm]armqqﬁmmwl/ds% &9 a white
{f& vvhlte crystals. The white crystals were

rtitioned between DCM and dilute NaOH The DCM was
dri qﬂgaw %é%é@‘@@wseéom iAW bBtadRl dHthhkinRib (144 g, 78

(2S) [(1_ or o- 2 enzo
mmal) in BVIR {259 nLrand heaiedcie reiuxfoni h, cp@]ayl to ropmsg (c

’tc—:‘m;‘g’éraiil.]rrellgrnglgo%)n-fér n'ﬁo Qﬁéor&ﬁg&%ﬂﬁfﬂ#%ﬁg L() %d‘nj% edlgo min.

Whied lsuh&d:afsdﬂteiecﬂ) ahd the @Iodad was washed eaeperalttmnes with water, 2%
q@g e%r‘;Jl | e} t%rggg?lg a%/qacgég rgl elygelg as&lé)d2 (g %eDﬁ'n %%J ct
benzo[1,4]dioxin-2-ylmethyl)- lsomdole-1 ,3-dione as white powdery solid.

The powdery white solid was combined with hydrazine (2.75 g, 86 mmol)
in EtOH (225 mL) and heated at reflux for 2 h, cooled to room temperature and
1N HCI added to pH 1.0 and stirred for 15 min. White solid was filtered and
washed with fresh EtOH (solid discarded) and the filtrate was evaporated in
vacuo to a solid, which was partitioned between diethyl ether and dilute
aqueous NaOH. The diethy!l ether solution was dried (Na,SO,) and evaporated
in vacuo to a yield a light yellow oil. THe oil was purified by flash column
chromatography (DCM:MeOH — 10:1) to yield an oil. A portion of the oil (4.82
d, 29 mmol) in 2-propanol (250 mL) was treated with 1N HCI (30 mL) and
heated on steambath until homogeneous and then let cool to room
temperature. After 3 h, the mixture was ice cooled for 2 h. A white flaky solid
(the corresponding HCI sait of'(28)-C-(é,S-Dihydro-benzo[1 ,4]dioxin-2-yl)-
methylamine) was filtered off and then recrystallized again from 2-propanol to
yield a white solid.

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

The white solid was partitioned.between DCM and dilute NaOH, and the
DCM was dried (NaSQ,) and evaporated in vacuo to yield (2S)-C-(2,3-Dihydro-
benzo[1,4]dioxin-2-yl)-methylamine as an oil.
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using DCM net hanol 20:1 to yield the title conpound as

a white solid. M5 277 (M1) [a]D=-59.9 (c = 1.1 1,
wWOoRo0TBZIR (CDCl 3) d 6.90 (d, J = 2.2 Hz, 1H)PCBUSD6/048539

(m 2H), 4.76 (m 1H), 4.55 (s, 2H) 1 4.40 (m 1H),

4.29 (dd, J = 2.4, 11.5 Hz, 1H), 4.05 (dd, J = 7.1

11.5 Hz, 1H)13.45 (m 2H) Elenental Analysis: Anal

Calc: C 38.78; H, 3.98; N, 10.05 Anal Found: C, 38.80;

H 3.67; N, 9.99. The filtrates of the crystallized

hyd %Ehlcsme(csai lotHEP) - C (6-Chloro- .

I hydr o-benzo[ 1 , 4] di oxi n-2-yl)-net hyl am ne

pr eﬂ-éﬂee@il Ehd\ge 176f Bme @\V\dr%ﬂfamde (2 44 gf 25.4 mmol) were
refﬁ»éé@igﬂrd?ozz?r‘f@ A V\ﬁnLﬁ&nf rhsanc?p% | one Rlofeicl | W&s%ﬂf%got%l flash

bet ween
colmmr) chrumdidgnawwyxlémﬂl\/t Me@m/n 060) toLyieldThwhiesdiol, wttichn was

rec&@%sﬁﬁg?ef r%E[S@ {/ﬁ{&@f(ﬂ'&etft!?déé{%g FJN@%%%% crystalline solid.

pur imp adovi@gaacever se phase HPLC (10 - 50% ACN with
0.16% TFA in water with 0.20% TFA) to yield
( 2sfelo-¥ AEAT & &- 'Qoé lM“l)ihydro benzo[ 1

4] d| e residu

et FOMP EMRQIBLEE e icey €8 JBUS: B, N 3 (e 2h,
3.9 @dhke= 6?55 m.a(; Hmdl H)€BlRO<d€I!ﬂ [fJoe 525 51h7 r¢z;|o1dr¢n 3t11? :(dmm =

te ratyre and evaporated in vacuo to yie an oil.
6.%&?."&!—?2,&5@ purifi eg by flash col um ch)r/omat ogr aphy

usi edaeiiaret §- - 10:1 to yield

(29) ydrobenzo[,_1

o hrslcaie i oot oy Fa g kRSl 1T & 19134, e

277 A Foubld: VR ( GECh3/000800) 66: K, 88.408 8, A328. 7 He,
1H), 6.81 (m 2H), 4.37

Example 5
N-(2,3-Dihydro-benzo[1.4]dioxin-2-ylmethyl)-N’.N’ dimethyisulfamide

(Compound #6)

CELN,,/

Racemic 2,3-dihydro-1 ,4-benzdloxm-2-ylmethylamine (8.25 g, 5.0 mmol)

and triethylamine (1.52 g, 15 mmol) were combined in DMF (10 mL) and cooled
in an ice bath as dimethylsulfamoyl chloride (1.44 g, 10 mm‘ol) was added. The
reaction mixture was then stirred for 3 hr with continued cooling. The reaction
mixture was partitioned between ethyl acetate and water, and the ethyl acetate
solution was washed with brine, dried (MgSQ,) and evaporated in vacuo to
yield an oil. The oil was purified using flash column chromatography (ethy!
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*)
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(m 1H), 4.30 (dd, J = 2.3, 11.6 Hz, 1H), 4.04 (dd, J
=7.0, 11.6 Hz, 1H), 3.38 (m 2H).Exanple 8
w@kooene152- yl met hyl sul f am de ( Conpound #10) PCT/US2006/048539
Chr oman- 2- carboxylic acid (4.5 g, 25 mmol) and HOBT
(3.86 g, 25 mmol) were conbined in DCM (40 m _) and
DMF (10 nL). Di net hyl am nopropyl ethyl carbodiim de
(EDC, 4.84 g, 25 mmol) was added at room tenperature
and the reaction mxture was stirred for 30 mn.

Am@léﬁggh{mti(rpdg &e (2.26 nL, 33.4 nml) was added and

the reaction mgture was stlrred for 16h. The reaction

mi xAnad Gade: di Cut@E20H; B-BENN,(HD281 B, ddd Bvat er (50 ni)

d f &h 1t bout pH =
an Aﬁﬁ%?nﬁ,_& Eq_gbxh‘éﬁr m%\?&sg%ng?’zg agrpdat gg agueous
phaélel MR (CDE) t3/6.87 (m,t4H)DENES itk n, otkbi MEY, £6M (phaldd), 4.27

rjie 2S a aporafed. in c R/
ol =Bt Hoh L@ TR Fhatn gt se (n/28). 2806,
gH§hr omat ography (ethyl acetate) to yield an oil. The
oil (5.35 g, 30 mol) in THF (90 nL) was stirred as 1M
LAH in THF (36 nL, 36 nmol) was added and the reaction
m xture was then sti rred@ganﬁ%@ngtenperature for 20 h.

The reactlon was quenche ter, Sti rred for 2 |
I<{2.3-Rihy¢ e j : sisulfamide

evapor. ated in vacuo to 47 o
C- chr oman- 2-yI - net hyl a?rrnv-g%f.m—m‘ébm und #% y amine. The oily
amne (1.63 g, 10 pred) s sulfamde ( 1 .92 g, 20 :

mmol ) were conbi nd mL) and brought to
reflux for 2 h. T ol and evaporat ed
in vacuo to yield ansi sSBwified via

col uim chr omat ogr aphy (DCIVH\/Et hai_f /10" Q) to yield a
white solid. The solid was recry Ilzedfromethyl

gﬂ%ﬁ%@g@g%hmm%%%mn Lyirhewiyivhinel (Basirdg, 8snmol)

was dissolved in ethyt formate (15 mL), refluxed for 30 min and evaporated in
vacuo to yield N-(2,3-dihydro-benzo[1 ,4]d|oxm-2-ylmethyl)-formamlde as an oil.

The oil in diethyl ether (25 mL) was treated with 1M LAH in THF (9.0
mL, 9.0 mmol) at 0°C and stirred for 5 h at room temperature. The reaction
was cooled in an ice bath and quenched with water (0.50 mL)}, followed by 3 N
NaOH (0.50 mL) and water (0.50 mL). The mixture was then stirred at room
temperature for 1 h. Solid was filtered and the filtrate was evaporated in vacuo
to yield a residue which was partitioned between 1N HCl and diethyl ether.
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 (CDClg) & 6.85 (m, 4H), 4.30 (m, 2H), 4.02 (dd, J=7.9, 11.6
Hz, 1H), 2.85 (m, 2H), 2.50 (s, 3H)

The oil (380 mg, 2.1 mmol) and sulfamide (820 mg, 8.5 mmol) were
combined in dioxane (15 mL), refluxed for 1.5 h and evaporated in vacuo to

yield a crude residue. The residue was purified via column chromatography
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np 100-101 OC M5 241 (M 1) El enental Analysis: Anal
Calc: C, 49.57; H 5.82; N, 11.56; S, 13.23 Anal
wo-oue75782 49.57; H, 5.80; N, 11.75; S, 13.33. EXEDF1086/@18539

2-(2,3-D hvdro-benzo p , 41di oxi n-2-yl)-ethyl sul fam de
(Conpound # 16) Potassium cyanide (2.05 g, 3 1.5 nmol)
was added to 2-brononethyl- (2,3 di hydrobenzo[1
,4]dioxine) (6.87 g, 30 nmol) in DMSO (90 ml ) and
stirred at anbient tenperature for 20 h. The reaction

(etAYPddEiSteREpidRM d? lntaHe e iitaisalid (Wad rébrytafiizéd from ethyl

extracted twce w di ethyl ether. The djethyl ether
acelgte/iexang taivieldthe élﬂe qqmp%ﬂ%a white goliflt h™ bri ne,

dr| ?@3 9@?8? ) and evaporated in vacuo to yield
cyanomet - (2,3 di hydrobenzo[1 , 4] dioxine) as a
V\hlt\B%Iﬂ({M IH NVR (CDCI3) d 6.89 (m 4H), 4.50 (m

4.31 (dd, J.= 2.3, 11.5 Hz, 1H), 4.08 (dd, J =
2E'ﬁT98tar|§\”ai¥%'s 2.78 (d, J = 6.1, Hz, 2H) The

2 cypoad:hyl - (2, 30d465@r ehem@[n 1@]86i S i12631 was

di ssol ved in THF ( L) a Ei?’n glf %'80 m., 80

moNahEsuRdded anoCtﬁ§418e ;(Q‘@Ioe d9%ed f or

5 hapt \i t 1

ice al?ﬁl'hcg(.gpbﬁ%% ﬁsaﬁ Lﬁ% 4 dgd ?’Wai@(m m& Mébh(dd y
= 28hi t\eldz, THY 4.05dddoh=b. ﬁt m@ es1 Hhe’h5§t(ﬁdréd= 6.35 1%&9 Hz,

1+ 0 A B EE B T HRAT Y 2R BEDicen oN NG and

di ethyl ether, and the d| et hyl ether solution was

washed with brine, dri ed!E_( Na2§04.} and evaporated in

vacuo to yield crude 2-( robenzo[ 1
28)-41)i(6-Chloib)} 2B 6dberdo oxihéB-ylmethyl)-sulfamide

(Compound #8)

\Q j”l/// \//

// NH,

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

The mixture was dissolved in 2-propanol (100 mL) and 1N HCI in diethyl
ether was added until pH = 1.0 was attained. The hydrochloride salt that
precipitated was filtered (2.65 g) and re-crystallized from methanol/IPA to yield
white crystals. The white crystals were partitioned 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)-methylamine as an oil.

[o]p =-67.8 (¢ = 1.51, CHClI5)

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
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The crude 2-(2,3 di hydrobenzo[1

, 4] di oxi n-2-yl)ethylam ne in dioxane ( 100 nmL) was
waeombiomes2 with sul famde (3.0 g, 3 1 mmol) andr¢iEES®A6/048539

to reflux for 2 h. The solution was cool ed and

evaporated in vacuo to yield an orange solid, which

was purified by col um chronmat ography (DCM MeCH -

10:1) to yield a white solid. The solid was

re-crystallized fromDCMto yield the title conpound

evé‘éor%té@ ik dacléStd Meld a2hlP TH érodubﬂa@s(%ﬂfgfzeh Vil fl%iMR column

usn&g@%ﬁ«nezmnobzcgﬁ tp s Jhe tile gompoiund.as ﬂ—?)/h!‘% sglie

(ddM% 76% 12.9 Hz, 2H), 1.94 (dd, J 6.5, 12.09,
| enme Anal ysi s: Measured: C, 46.48; H, 5.60;

N 1@113&1-599"((1% 1411£M)cul ated: C, 46.50; H, 5.46; N,

2. s ot 8. 15Tt g 70 . 0,

4. %J{é‘ tﬂn)de, AGaRPPHN s 28904, 5—@ ahh ermAEehy) 4.08. @dgJ 48.1,
nd pot assi-um carbonate (6.64 g, 48 mvl) were

“sﬁH?réh‘)&\“@l\@‘(@'@b ). (2R -Aycidyl tosylate (9.12

g, Hemiphal ARS ded and the reaction mixture was
stirred at 600Cyfor 24 h. The reaction mxture was

coolﬁé’lﬁthﬁWoom t enper @818 Fhri98ndn18iQ%uted with ice
vat ey @%(glm@ _) and%eﬁgr@pwcg @A(IQ gigy hyl ether (4
mes) e

onmbi ned’ or gani ¢ sol utfon was washed 3 '
t i rré‘dla/\ﬁultratw% thet arysiallizedzhysisochloridewiatieofREH-Gr(6-Kihloro-

2 Qhw&é I%%QOL} ﬂ?éj%f X??f %gﬁiuy‘é?m %C&%pta?eé/ Bbge Yere

rec(tﬁae?edl(chl trcofB-3hidrduyectdotreispaieks) dhdiewapoedted in vacuo to
Viell il il s BUBRsE Beenn PG 4290 etk ang digt NaoH
(0.66w450 mL). The DCM solution was washed once with brine, dried
(Na-S0Q4) and evaporated in vacuo to yield an oil, which was purified via
reverse phase HPLC (10 — 50% ACN with 0.16% TFA in water with 0.20%
TFA) to yield (2S)-C-(7-Chloro-2,3-dihydro-benzo[1,4]dioxin-2-yl)-methylamine
as a residue.

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

MS 277 (M) |

'"H NMR (CDCIs/CD;OD) 6 6.88 (d, J = 0.7 Hz, 1H), 6.81 (m, 2H), 4.37
(m, 1H), 4.30 (dd, J = 2.3, 11.6 Hz, 1H), 4.04 (dd, J = 7.0, 11.6 Hz, 1H), 3.38
(m, 2H). '
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g, 27 mmol) was dissolved in pyridine (50 m ) cool ed
to 00C. Then, ptoluenesul fonyl chloride (5.2 g, 27
wonwip73es added and the reaction m xture was BCT/DSB06/048539

at roomtenperature for 2Ch. The reaction m xture was
diluted with diethyl ether and 1IN HCl (750 ml _) and

the organic | ayer was separated and washed 2 tines

with 1IN HC (250 nL), once with water (150 nml ), tw ce
with brine, dried (MJSO) and evaporated in vacuo to

yield I'ight yellow soli dga(fanﬁqe@ne 4-sul fonic acid
(2S)-6, 7-di chl or o- 2 3 d| daro- enzo 1 , 4 dlg)_(#!‘

yl met hyl SdSY8 . e 2 ‘
2H), 7.36 (d, 6 94 (s 1H), 6 83 (s
, 4,03 (dd, J 6. 3,

1H), 4.37 (m 1H)
, : /fsulfonlc aci d
(28) 6, 7-di chl or o= o 4] di oxi n-

2-yl methyl ester (8.0 g, 20. 5 ol Waquorrbl ned with
pot assi um pht halimde (6.1 g, 33 ) in DVF (75 nl)

" and digahith-bQdrBbkyiic é@a 4.9y, ZHRREI) b d HOBT (3.86 g, 25

tenperature and poured into Vigorously stirring water

mrml) svere corabineshinddCM 49 od.) ﬁmﬁ! DM (10 9d)i d was

DI SR B oA, g D W B a
room tpirgeratiz)argl (e, reaction mhistuse 2y slimgd for- 3@ o] ﬁmmonlum
6
nvgodg Lo 2Tt FB finkol) M5 Hlet no thd Fcknfutle yeag
stiwed foorBhn él'dwﬁetdmtnbyudnaﬂ:mewiéldul%dgmtlﬁ;B)G‘MU(IB}) mhb) BEn@mvater
b P ool ol R ab BT R o it
THeeB%:M thr%etzagaﬁacﬁtaﬁdﬂh@ aﬁbledu@ paade @Xﬁab@ttwme wnth DCM.
m xtu en stirre ite s

THA srBPREEIIG M aERsE WS sie s OuAraPersnd Brpaoted I ¥adyo to
y.eaa%ntéw vf,mbﬁ W <Ep e EWRAGIaRhbIUMN\GHIBMEt8gRapHYl (ethyl

whi ch artitioned between diethyl ether and dil ut e

acﬁéﬂiébt%yl ofhe diethyl ether solution was dried
(NaZSe o) (@.@% § RPRIALITSh THF (90 mL) was stirred as 1M LAH in THF

F

(36 mL, 36 mmol) was added and the reaction mixture was then stirred at room - .

temperature for 20 h. The reaction was quenched with water, stirred for 2
hours, the solution decanted, dried (Na;SO,) and evaporated in vacuo to yield
C-chroman-2-yl-methylamine as an oily amine.

The oily amine (1.63 g, 10 mmol) and sulfamide (1 92 g, 20 mmol) were
combined in dioxane (50 mL) and brought to reflux for 2 h. The solution was -
cooled and evaporated in vacuo to yield an oil, which was purified via column
chromatography (DCM:Methanol 10:1) to yield a white solid. The solid was
recrystallized from ethyl acetate/hexane to yield chroman-2-yimethylsulfamide
as a white solid.

mp 100-101°C

MS 241 (M)

Elemental Analysis:

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

Anal Found: C, 49.57; H, 5.80; N, 11.75; S, 13.33.
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in vacuo to a yield a viscous oil of
(2S) - 2-am nonet hyl - (6, 7-di chl oro- 2, 3- di hydro-benzo[ 1

wQ 4dodioosne) . 1H NVR (CDCI3): d 6.98 (s, 1H), PCP6S1086¢/048539
1H), 4.25 (dd, J = 2.0, 11.2 Hz, 1H), 4.1 5 (m 1H),
4.0 (m 1H), 2.97 (d, J = 5.5 Hz, 2H) A portion of the
oil (3.8 g, 16 mmol) and sulfamde (3.1 g, 32.4 mol)

were refluxed in dioxane (100 nL) for 2 h and the
crude product was purified by flash col um

chromat ogr aphy (DCM MeOH 20: 1) to yield the title

conpound as a white solid, which was recrystallized

fromethyl acetate / hexm-el d the title

2 WiHyafo-DeHd] £,a9di6XiR12- | thgldiilfariRid Mebmpbdild 16

(DVBQd ): d 7.22 (s, . 7.20 (sH1HQ 6.91 (bd s,

1H), 6.68 (bd s_ 7R A4 N4/05 (dd, J = 6.5

11.5 Hz, 1H), 3 (m 2H) Elenment gP~Ng

Anal ysi s: El enen Mhal ysjJs: Measur®@d: % 234.52; H,

3.22; N, 8.95;, A722.82 S, 10.24 Calculated: C

34. Bbtadhium Gfhinidk $0879, H.5 Mol Waadd8uiB 2-5HMBING thy)-

11
(2,8 2i8hiydrollefiZo i Jatoan &) (@.81F gt 80 ramody in. BMS@X00 nil-)ydma stirred
at %é’@e%%%?é%rgte%é ga‘gﬁ %gdlﬁ%s ?%chlogern%?rf was then diluted with
wate3@isoinD) andl exidtyéd twickhvth drtityll etRe, THe HiethiDéther was

s prepared from 4-nitrocatechol accordin E% t he

Wa‘éﬁﬁéé‘%‘?lﬁ’@%‘?“yﬂ'&f‘ asked pice with fpe, dried (NaS04) and
evapSatéd In Vaéido & Helty Siafofdth ok 223 atybroBé A2 Pt A\dibxine) as a

ylnethyl)-sulfan?Le, @2? t hen goﬁ%?ne&*kﬁth fgbfgd/c )
whtg s@lidhanol (120 nl _) and shaken under - hydr ogen

at MORAGGFE(EBR1HT ¢.88'(nd, 20, UHEPEH21HH 2459 (0d, = 2.3, 11.5 He,
1H), 4.08 (dd, J = 6.2, 11.6 Hz, 1H), 2.78 (d, J = 6.1, Hz, 2H)

The 2-cyanomethyl-(2,3 dihydrobenzo[1,4]dioxine) was dissolved in THF

(50 mL) and 1M BH3 in THF (80 mL, 80 mmol) was added and the reaction
mixture refluxed for 5 h, then stirred at ambient temperature for 16h. With ice

bath cooling, 2N HCI was added until pH = 1.0 was achieved. The reaction
mixfure was then stirred for 1h at room temperature and evaporated in vacuo to
yield an oil. The oil was partitioned between 3N NaOH and diethyl ether, and
the diethyl ether solution was washed with brine, dried (Na,SO,) and
evaporated in vacuo to yield crude 2-(2,3 dihydrobenzof1,4]dioxin-2-
yl)ethylamine. ’

MS (M+H)* 180.

The crude 2-(2,3 dihydrobenzo[1 ,4ldioxin-2-yhethylamine in dioxane
(100 mL) was combined with sulfamide (3.0 g, 31 mmol) and heated to reflux
for 2 h. The solution was cooled and evaporated in vacuo to yield an orange
solid, which was purified by column chromatography (DCM:MeOH - 10:1) to
yield a white solid. The solid was re-crystallized from DCM to vield the title '
compound as a solid.

MS (M-1) 257
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The solids were filtered and washed with 10% M in DCM
and the filtrate was evaporated in vacuo to yield
weewde7psnduct . The crude product was di ssol veRCT/HSINR048539
N HC (25 nmL), frozen and |yophilized to yield the
title conpound as a white flaky solid, as the
correspondi ng hydrochloride salt. M5 (MtH) + 260 1H NWR
(DVBSO d6): d 10.2 (bd s, 3H), 6.86 (m 1H), 6.85 (s,
1H), 6.74 (dd, J = 2.5, 8 Hz, 1H),4.22(m 2H) ,
3. 8%/156%1J163607coﬂr? . 04 (m 2H) Exanpl e
12 SZSH-) N-r7-Meth 2. 3 d| hvdro benzo
. 41dHNMR C DGt ﬁﬁ §6 ol ik 4&0((Cortdl ﬂd5%f1$),)2hl)t, 14e30 (m,

2HiodRA ol TS 7 o0 B 00 i R AR ML . 1.04 (0 0

~61.5tm2lw|2¢-ﬁt echol, to yield a white solid, which was
recrystallized Ifrom et hyl acet at e/ hexane t o yield the
tit IRCOGHRYMPIMESa white solid. MS [MH - 257 1H NMWR

( COfasurdds- 76, 48148LH), 5.6004, (018128, 12480 (m 1H),
4.57 (bd s, é (m 1H) 4. 03 (dd,

} S egiat s b 4ty H Badhiabem's Todtly 0%

El emental 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 . Exanple 13 l\/buse_Eﬁ.m:EIP_l_lﬂ Assay (NI NDS) The

m%—&%&?@ﬁ&ré 2,@%1@&1& béﬂﬂoﬁj‘ }hﬁjc;b%ﬂh-ﬁhéﬂyl)-

te

treat ment of pai n.sulfamide (Comgound #29)
\\ ~NH;

el

4,5 Dichloroatechol (8.6 g, 48 mmol) and potassium carbonate (6.64 g,
48 mmol) were stirred in DMF (200 mL). (2R)-Glycidyl tosylate (9.12 g, 40

mmol) was added and the reaction mixture was stirred at 60°C for 24 h. The

reaction mixture was cooled to room temperature and then diluted with ice
water (600 mL) and extracted with diethyl ether (4 times). The combined
organic solution was washed 3 times with 10% potassium carbonate, twice with
brine, dried (MgSQO,) and evaporated in vacuo to yield a viscous oil of (2S5)-2-
(6,7-dichloro-2,3-dihydro-benzo[1,4]dioxine) methanol.

The (25)-2-(6,7 dichloro-2,3-dihydro-benzo[1,4]dioxine) methanol oil (6.4
g, 27 mmol) was dissolved in pyridine (50 mL) cooled to 0°C. Then, p-
toluenesulfonyl chloride (5.2 g, 27 mmol) was added and the reaction mixture
was stirred at room temperature for 20h. The reaction mixture was diluted with
diethyl ether and 1N HCI (750 mL) and the organic layer was separated and
washed 2 times with 1N HCI (250 mL), once with water.(150 mL), twice with,
brine, dried (MgSO4) and evaporated in vacuo to yield light yellow solid of
toluene-4-sulfonic acid (2S)-6,7-dichloro-2,3-dihydro-benzo[1,4]dioxin-2-
yimethyl ester.
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In the Mouse Formalin Test, 0.5%formalin was injected

s.c. into the plantar region of the hind-paw of adult
woradog/omd762 to i nduce an i nfl ammat orynmedi at ed pBECTIUS2006/048539

response. Pain was expressed as licking of the

injected area in a bi-nodal manner - acute and chronic

phase. The acute phase occurred i nmedi ately and | asted

approximately 20 min post-injection, representing

direct stinulation of pain fibers. Licking behavior

eSYTRRPRSEIATEBS. Yo 1, TLNPo 1Al B 7205 11U BB Hz; 2H),

injectio ast ed 15 mn, ‘represen
6. %fsoﬁll-b plasses, HirhotarsinetH), ¢ Béme Sied. Qﬁ/(dcheJ ¥ él%a‘s‘e'f Hz,
f2 4r}fl agﬁﬁxt ory medi ators such as cytokines. Acti vi ty
nth e phase of the. formalin test is an
[ ndToaJmTe-dfsudfontoea@dl(ﬁSM TMdomez;aadlhgdm—bemzom 4]d|oxm-

RebB 36t 87 B Bllig WA R e P Prthaiimice
(6 ﬁ@tstﬁﬂnlnia) irQDIWH’ld?5 filSidriznéated tofreflak forat h bgbl@ﬂ to room
pal n conduct Q%Pat hways and has been s

terpgeratyg an Ito vidqredsly stigring, é"aé%h&e%) Anddhep stirred 30

mnﬁO‘Wﬁﬁé %bll@ Wd@ﬂfére@fad&ﬁﬂe%hm&s Wﬁs‘he@%\@ramrﬁéé with
fi cacz; or chronic .neuropathic pain (Visser

WaéfPr 2% Heang avatar agaimsandthaniet adr gy t?lyée'ﬁéldas‘e‘é o -(6,7-

3
iR, o BenAgaciiRath-P e ERIIMo i Mithe (6.0
80fgrama iwhilenpewdenhselii was observed to signifi cant ly

at t giL 3\@,{%,1& E;%w"b%?% Sofid %ﬂ‘é&ﬂb&e‘&f@ﬁﬁ PyAREARS . 6':8 "33 mmol)

the ‘ac eécrease was b om contro
in E3B. B0 r)ml.) ahidlheated at hefllohioo 2 tr, theaswoldrt talsmme dsmperature.

43% ont.r o npou #
IR R P B B BT o B 0l 1.9 and the
remmirgmtareawtats\théu ,aneUHﬁm BGﬁ’mg avhitesmlitineas ﬁm@rltercbdmd
<0. 05 cyt e phase and a 40% decrease fr
walBRe iR 50 B Al HBC e ARY A dE i yGs SvaPprAtRd in
vadas &y a éBH@!FWH i¢h ﬁ/&sgjﬁimﬁbrﬁ@dﬂ batdditdicth@@ther add dilute
parti cul ar related to acute and chronic |é16| am? g

aqyngs Ng@lﬁ-pf@\el@ethyl ether solution was dried (Na»SO.) and evaporated
in vacuo to a yield a viscous oil of (28)-2-aminomethyl-(6,7-dichloro-2,3-
dihydro-benzo[1,4]dioxine). .

H NMR (CDCI3): § 6.98 (s, 1H), 6.96 (s, 1H), 4.25 (dd, J = 2.0,.11.2 Hz,
1H), 4.15 (m, 1H), 4.0 (m, 1H), 2.97 (d, J = 5.5 Hz,2H)

A portion of the oil (3.8 g, 16 mmol) and sulfamide (3.1 g, 32.4 mmol)
were refluxed in dioxane (100 mL) for 2 h and the crude product was purified by

. flash column chromatography (DCM:MeOH 20:1) to yield the title compound as

a white solid, which was recrystallized from ethyl acetate / hexane to yield the
title compound as a white crystalline solid.

MS [M-H] 311.0

mp 119-121°C

[o]p =-53.4° (c = 1.17, M)

'H NMR (DMSOQOd8): § 7.22 (s, 1H), 7.20 (s, 1H), 6.91 (bd s, 1H), 6.68

(bd s, 2H), 4.35 (m, 2H), 4.05 (dd, J = 6.5, 11.5 Hz, 1H) 3.15 {m, 2H)
Elemental Analysis:
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Rat Chung Model of Neuropathic Pain The rat Chung

nodel is an assay used in determ ning whether a
w@owpotaIs2 i s useful for the treatnment of neur opEL/DEI06/048539

pain (Ki mand Chung, 1994; Chaplan et al., 1994). In

this study, nmale Sprague Daw ey rats (145-1 65 g;

Harl an) were anesthetized and the L5 nerve was

isolated and ligated with silk suture materi al

resulting in nmechanical allodynia. Six weeks

POSEibmaatdl®halydie: rats were dosed acutely wth
vehicle (an aqueous sol ution of 0. g’/ 0 et hyégel | ul ose)

or eavliag: #Cad4-b2H HaSL 24, %ﬁk 2784 Redfad cal
(tagidib@hte:| a8yl B4WRE 205&NY 1 &iggd OpYos. gaosdnosas he

pressure at which thé affected pawvvlthdrew roma
graded stinulus (von Frey hairs) at 30 mn, 1, 2, 4,

6, 8 and 24 h post-dosi a nqsul ts were nornalized
and results are present (maxi mum prot ective

d ~(@tAntinoeR, 3edihydeatbanzo X 3 ami
rrg/ kg p.o. resulted |Hng§2%| ncrﬁgii] in the %/PE
relative to control am ou y was observed at

30 min, peaked at 1 h and was sustai@ed 4 h

post - dosi ng. Hg@t nment vvittbCon'p und 2240 ngyl/ kg,
po resulted in LG relative to
control ani nal s. was’ lobserped @ 30 nin,

peaked at 2-4 h and ustaned at 24 h post-dosing.
(Vehicle treated rats had effect.)Note that in this

as S 5(28)%11@@2 %-Dhyairo 48Rt b &gzdl1 %]d i@xﬁﬁE%ﬂéﬂWlP&@!ﬁbmtde
ositive control. The effect of g age tin

(1 @cﬂ)i %gﬁéﬂmoﬂ)@ wasPrepered [rpnid:nitipeaterhp gmgoto#tgezﬁrocess
oudited®/ éﬂarqeﬁa' DI ThENES)-(1)ONL (DI S DRSS 7- ﬁﬂfmséﬁﬁoﬁ&]duoxun-z-

exhi bited anal gesic activity, particularly rel ated

ylrnmrwﬁrwlfamldanmsdmnmmmneﬁ &itopa¥hPe/ i met@wﬁﬂ 80 mL)
an%}ts)sguja\% '%éurrg/o(rﬁ ﬁg’nﬂ%hé*ér R bdipat Fauin t&fpetature for 3 h.

The solids were flltered and washed with 10% M in DCM and the filtrate was
evaporated in vacuo to yield crude product. The crude product was dissolved
in 0.2 N HCI (25 mL), frozen and lyophilized to yield the title compound as a
white flaky solid, as the corresponding hydrochloride salt.

MS (M+H)* 260 ' ' |

"H NMR (DMSO d6): 5 10.2 (bd s, 3H), 6.86 (m, 1H), 6.85 (s, 1H), 6.74
(dd, J = 2.5, 8.4 Hz, 1H), 4.22 (m, 2H), 3.88 (dd, J=6.7, 11.4 Hz, 1H), 3.04 (m,
2H)

Example 12
(25)-(-)-N-(7-Methyl-2,3-dihydro-benzo[1,4]dioxin-2-ylmethyl)-sulfamide
' (Compound #19)

0
\__NH
HsC o N,\s\\’ 2
S
o
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The rat Chung nodel is an assay used in determ ning

whet her a conpound is useful for the treatnent of
woewropashi ¢ pain (Kimand Chung, 1994; Chapl apCEUSENN6/048539

1994). In this assay, injury to the sciatic nerve by

| oose ligation wth chrom c gut suture, tight |igation

of the L5 spinal nerve with silk suture or partia

tight ligation with silk suture each produces

hypersensitivity to many stinulus nodalities (e.g

t ouTitie @dsmpauha,waﬁpwaaéd rae):otmng to 5 prcfwduneeiesmbed in

ersensitiyvit uced hy. suc uries
Exwﬁ%ﬂs&q@ érarangdwyhﬁan %@3?03 PE’ w@ﬁ%%lw‘ pvhich
wa§|rb8i'y‘s?élh£étl‘ﬂ‘ohﬁ ethy) abefife) DAY © ﬁéld"th%&ﬂﬁaeéolh)éound asa

mechani cal nerve injury, diabetes and chenotherapy.

whitiselilssay i's predictive of anal gesic, antiallodynic
andm L?gper al gesic effect of test conpounds. Test
0 controls were dissolved in the
app ldp‘ﬂMﬁ DEIZmS 76 (o 199)HENGD (mn, 2ldY04 80t 1H)N4ED(bd s,

% o) I th el | ul ose ) rye S
1 AT e e bt OB BT B o et H aF Pl 210,
2.256¢ 3k, t he positive control. Solutions were prepared

to ovi de the fi.nal dose in a volune of 2.5 nL/kg or

m&rl?‘WSn I ANG3iSr 4t s. Mal e, Sprague-Dawl ey rats from

Har ailchiagiest rme%ésbndi QL $0.86NB, 1#eighi ng 150 to
250 rams at the tine of su \/Dgekgé were used for L5 SNL

st uffios@d: Al | dni 46:68; ha & €0 daPaiBifhle/ accl i mati on

peri od before being transferred to a general
stockroom Rats in the SNL studi es were housed and
tested in the same room Exanpl¢ d3were housed in

m cro-isol at or C%%% ﬁomf‘gﬁwaég !'@ﬂhdgts per cage

or 5 mce per ca'g'e—vm-t-l'l—c nd free
accd$® moubeddrmaalih test ¢ an'ﬁwteamd rchnomintmedsl for testing the

A N at_a stantte er re.of 2 10C, th a
ablfy B & 165t eattp G R AR AR RLR G BB 01 oo LS ot
s ur e the W&epmmﬂm mégt U@%\ﬁbdnahn Inmssmm:t@@gas intotthe

o Bt o BB S8 TS RS o Sy

.mediated pain response. Pain was expressed as licking of the injected area in

a bi-modal manner — acute and chronic phase. The acute phase occurred
immediately and lasted approximately 20 min post-injection, representing direct
stimulation of pain fibers. Licking behavior resumes approximately 10 mins
later (~20 min post injection) and lasted 10-15 min, representing the chronic
phase hypothesized to be caused by the release of inflammatory mediators
such as cytokines.

Activity in the acute phase of the formalin test is an indicator of acute
pain believed to correlate with peripheral pain pathways. Activity in the chronic
phase of the formalin test is indicative for a centralization and sensitization of
pain at higher pain conducting pathways and has been shown to correlate well
with efficacy in the Bennett chronic constriction model of neuropathic pain and

clinical efficacy for chronic neuropathic pain (Vissers et al., 2003).
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were allowed four to six weeks recovery from surgery

prior to testing and were not tested beyond eight
WOR@RO7P65t - surgery. For L5 SNL testing, only P¢DES2006/048539

animals that responded to less than 4 gr force were

included in further testing and anal ysis, being

random zed into treatnent groups on the day of study.

In all tests, the investigator perfornmng the

behavi oral analysis was blinded to the treatnent

adnConspeureti#8 avangvalodied iduab Mouse Formatin Tesbiks described

b3\ SemRAI S e AURIHEErad h 30O, hei PErSRdIiale

forfRMA ihjestioh @htl Whs BbebheR W§gnmhan aﬁéhua@nﬁ@tacﬁfte and
the L4-S 2 spinal segnents, fo separati on of

chrﬂﬁ'@ PRASE FRIRANSeSs (ﬁcgé [T Bhﬁﬁ%éh‘b ﬂse&%sgswam@@% from

coﬁtrrar@w@ Whnseé.sm%fc%nxeﬁéhéé@ﬂaecaé@rteahéxmwmveﬁom
an inal nerve was identified. The left

corstmlr(aKOr@r)v qmpound #8 administered at 60 Mgy ig. @xﬁibned similar
an%lﬁégg%\cgm . \Wﬁ%l Sodeg ﬂ%&gé E%rﬁ"'cbntré[ @)%ﬂa@é)\’#m tA8%cute
pham anhda@ 40% qimrbasaétbm m:oberl\lp«Qat)!;) frr the chnenibehasen

eks .post n d f u - ,
r ol THREND BEcEs T CrriPer i ABdoeiledangiebtasivy,
patticalgriyastited tofacmee:hadldtmbnualuhﬂuiyimaoryLﬁﬁNL rats were
orally dosed with vehicle, Conpound #8 or gabapentin
(as a positive control). Tactile allodynia was :
quantified at 30 mn, 1 E%amBldg, 4 hrs, 6 hrs, 8 hrs
and/ or 24 hr post - d03| ng y recordl ng the force at
whi ch the pa :hung Model of ppathiq Palix j on was
Wi t wéar%chhﬁ@maaeﬁgrad aééaw@sé& lr?déi%hh“i‘fﬁngfwhether a
cal i brated von [ ament’s .
corppeund ig usgfus f@rnfda\eﬁse@rr@ntsn‘ @@wcmﬁ}hlqma (Kimeand Chung,
t,a ernmedi ate stiffness (2.0 g),
19%%&%%@% é\'}ea#léngﬁﬁl ed to the m'd-plantar hind paw for
appirothismatuslyy nﬁaleeﬁmagse DawleyshtpahdSal 65 dy; dealan) eereo

anoSifieied SRR BB fererad Bilaret S o by WS PGt fpateria
reseiftirighin mexhasitabaliedyrda. @it weeks pbatdigatioe, thbaats were dosed
acutely with vehicle (an aqueous solution of 0.5% methyicellulose) or

Compound #8 at 120 and 240 mg/kg, p.o. Mechanical (tactile) allodynia was
quantified by recording the pressure at which the affected paw withdrew from a
graded stimulus (von Frey hairs) at 30 min, 1, 2, 4, 6, 8 and 24 h post-dosing.
The results were normalized and results are presented as % MPE (maximum
protective effect) of the drug. '

Treatment with Compound #8 at 120 mg/kg p.o. resulted in 42%
increase in the %MPE relative to control animals: Efficacy was observed at 30
min, peaked at 1 h and was sustained at 4 h post-dosing. Treatment with
Compound #8 at 240 mg/kg, po resulted in 66% increase in the %MPE relative
to control animals. Efficacy was observed at 30 min, peaked at 2-4 h and was
sustained at 24 h post-dosing. (Vehicle treated rats had no effect.)
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response threshold. A total of four responses after
the first threshold detection were collected. The 50%
wowrahdrasal t hreshol ds were interpol ated by t hECTES106048539
of Dixon (as described in Meert TF and Verneirsch, HA,
Phar macol . Bi ochem Behav.; 2005, 80(2), pp309-326)
and when response threshol ds fell above or bel ow t he
range of detection, respective values of 15.0 or 0.25
g were assigned. Threshold data fromvon Frey fil anment

t eSNdw@ th&t'iA thRNSg 0 gabapbhtit aened m%»'kgqul dosmg@vaed
converted to _percent maxi mal possible effe

as opRive Gebeki F Elorhe! SIRARAIN WRpEAUIBIeRILP the @givity

méé%ﬁﬁécl)ﬁ%rd%% gg@f\ﬁ?gt €24 h?@’l@?'d&]r{ (15-gr cut-off

val res The effective
dos&hpsoifibisngssays (emppuad #Ernduhiteghanalaesia aetadty,

oo e A O Sy e FRTRR

ANOVA) for the acetic acid assay were cal cul ated using

G aph Pad Prismv4.0. taf[o 1 course studies in
the SNL nodel of neuro re anal yzed by a

Luhiﬂsﬂnfs $ub) Spinal Nmf ierhtioratChaeng) Mudelof Mélihdpathic Pain
naln e

0 f
oot neuat B BefRb e aksay sed it defariaby wiker a
cor%b@nﬂﬁ@ uBefd eei & feateveritof trle@iropathic-painkimMnd Chung,

nber of studies were conpleted, W|th results as
198@t GhpR@RY w193 & mn éh'iélsﬁalét 'GWAO the, sgiaticngrve by loose
I|g§ﬁdi¢%1th(€§’ﬂ'89ﬁ'@ gu#§uﬂ!@§ t?éﬁl'h'éﬁh&ﬂ oﬁhé‘-%@ éﬂg\éﬂ)g v@ﬂ‘psuk

bapentin at 480 ng/ kg ‘and
SUU-@EQ |0<§IF@malr‘tlg’fﬁﬂlgatlwaNVlﬁila%ﬂthfﬁlﬁa@slm PHeAyceshrergensitivity to

I
il SRRl OLERRIEISS, 856 2568 b, \SBorkli) Tt Rt or
weskd of.rBgnthee Hﬂmbersdhelitiniw pragilided by stdh injaties e reshipistent of
er. the 4 hour stud i,0d. Ad
G Flia i Shriglacia Ao ek uticabFnlionS R BBLShatpic pain
caused by mechanical nerve injury, dlabetes and chemotherapy. This assay is
predictive of analgesic, antiallodynic and/or antihyperalgesic effect of test
compounds.

Test compound and controls were dissolved in the appropriate volume of
0.5 % HPMC or 10% solutol in 0.5 % hydoxypropyl methyicellulose (HPMC).
HPMC served as the vehicle for preparation of gabapentin solutions used as
the positive control. Solutions were prepared to provide the final dose in a
volume of 2.5 mlL/kg or 5 mL/kg p.o. for rats. Male, Sprague-Dawley rats from
Hartan Industries (Indianapolis, IN), weighing 150 to 250 grams at the time of
surgery, were used for Ls SNL studies.

All animals had a week quarantine/acclimation period before being
transferred to a general stockroom. Rats in the SNL studies were housed and
tested in the same room. Animals were housed in micro-isolator cages in
groups of four rats per cage or 5 mice per cage with corncob bedding and free
access to food and water. The environment was maintained at a constant
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1 hr, 2 hrs, and 4 hrs tines post-dosing (73.2 14.7
and 73.7 16.6 %reversal at 2 hrs and 4 hrs,

wo e®petrsvel y). The effect of dosing w th ConppCmtis2686/048539
at 120 ng/ kg Conmpound #8 was slightly |ower than those
observed wi th gabapentin, but was significantly
different frombaseline (time O) at 1 hr (42.2 13.8
%reversal) and 4 hrs (45.4 12.2 %reversal) after
oral adm nistration. Dosing at 240 ng/ kg of Conpound

erfl m@&&@%ﬁﬂr *¢f, MafH & 1(2615@& light/akk %yél'éarm&tsﬂ!incferbbhg Ls SNL

ar to those observed W th gabapentin (73 .
surgieryl werg plagacsinte indiviguabipeusing cag@rsowwp@ dry beddmg and

ha?'i1 Ira%,%%éﬁr ¢ Bhlidh dlngﬁfw 1 a??% b@ﬂé W&'i@rsgﬁlllgﬁuﬁﬁ Animals

S an ora mnlstrat
wekd bdowvedVieuetd iy v&ékssremdeweirerrssunglew ptior to testmg and were

vehicle-treate af t
nob i Bpbad s rihaloed-SUraft FFer Ls SN testingenly those
anﬁﬁ&ld)thatlci@sbbgddmtg lsds thiainoh s\;ﬁforﬁ‘e rwmegdclﬁﬂeﬁdn frtidaytesting
va ted to detern ne et her sub-c ni ¢_dosin
anglanalysis. enarandamized i KERBNGIY SFPHPEONBALAPT Sty In
all $&Kt98the, inDastldtoepbaAbiming thensdteRicral AMaly¥isWaas blinded to the
assessed. Rats were random zed |nto 5 groups and

trepkpentadminisiered 1q ppyidivisgahanial- 120 ny/ kg, 240
"o/ ey g% ?4@.35?@%@\1/ Aot QRO HULIEH auW Hﬁﬁ&\h@éd on isoflurane

_ thresh aluated at 1 hr, 4 hrs, 8 hrs
inhafaticamesthesieerA @oeinrakin indision Was madeaustd@feraf mighipepver

thet HB1sE® aGREY otHE L= Spiri $EBTbrR Tohqu 8 By SHtalibR of he
pamspinaiedusacles dmint ispinausr@oeesses. i Thedmnsiverse process of Lg was
h itivit i.th.th k ef
thely SRRt Sadant'thd L GBIET Bents (VBB hfld | PHgeR LS spina
nedld Wwab QIﬁ?MIchEtlgfﬁgewﬂle?—lorsllkhﬁreudj Qlt'I]e miestieevas sutured with
roups a in al t hough. t here were
(ﬁ t%‘f"ﬂ"t“? ég'l"‘l yas c&'ﬁeldi Wﬁ‘ﬁt‘”‘l‘\’@ﬁg?sf or |lower doses
of @émiﬁlﬂl tE8tihg waY pef6rhad on 16 SND estsensd tm\el Betweon 3-6
the third and seventh day of dosing, none of th gﬁrer

weeks Rastligatipaufn thenday pkatudys fcglmwma Sageling ¥pg
detéflihhfortY REISH) Thé ipfedehcsamBbRadital afddifia G s SNL rats were

orally dosed with vehicle, Compound #8 or gabapentin (as a positive control).
Tactile ailodynia was quantified at 30 min, 1 hr, 2 hrs, 4 hrs, 6 hrs, 8 hrs and/or
24 hr post-dosing by recording the.force at which the paw ipsilateral to the
nerve ligation was withdrawn from the application of a series of calibrated von
Frey filaments (0.4, 0.7, 1.2, 2.0, 3.6, 5;5, 8.5 and 15.1 g; Stoelting; Wood Dale,
IL). Beginning at an intermediate stiffness (2.0 g), filaments were applied to the
mid-plantar hind paw for approximately 5 seconds. A brisk paw withdrawal led
to the presentation of the next lighter stimulus and the lack of a withdrawal
response led to the presentation of the next stronger stimulus to determine the
response threshold. A total of four responses after the first threshold detection
were collected. The 50% withdrawal thresholds were interpolated by the
method of Dixon (as described in Meert TF and Vermeirsch, HA, Pharmacol.
Biochem. Behav.; 2005, 80(2), pp309-326) and when response threshoids fell
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In a third study, Conpound #8 was adm nistered at 100
nmg/ kg, 300 ng/ kg and 560 ny/ kg, p.o., gabapentin was
wa@ewrnissered as a positive control at 560 ng/ROI/ESZH06/048539
mechani cal al |l odynia was neasured at 2 hrs, 4 hrs and
6 hrs post-dosing, at 4 weeks after surgery. In this
study, treatnment with Conpound #8 at 100 ny/ kg, 300
ng/ kg or 560 ng/ kg, p.o. did not show a statistically
significant effect up to 6 hrs. Dosing with gabapentin

abdVe 0P BelBil kb (AR bf 4SteBABA @s}aef:ﬁ\%ﬂél@_@sid’f 890 or 0.25 g were
observed decrease in nechanical allodynia at 2 hrs an

asgigRed. post dosing (58.7 and 86.4 % reversal,
r eSRAFS4NEIH Watd fofl VYA iy i*ﬁgaﬁﬁéhﬂ%_sﬁﬁgw?etreabnéd hss

_post dosing. (Note that t behavi or“w th gabapentin
witggeawalghr in geame of eapVerted to wereentmaaxinia @osgible effect

(RS, copfling 3RS RomiLialodMIPE HBETHAR threFARP L Thaleline
thré8hald) 605 gy tlatotfosduelst lpselibedheashold)] Xi HOGPRE effective

luti | pat i '
038 PR B TR BB AR L RS BRBrae
usialgl PIEXIM Fode PI0E 8dithedle {The deCawdGtoup). Statixties l(nlvdi-twa:)y
ANV RS o el b a5l S it g s PR v
Da82 R e calirse &udlshe tNe SN AHddel € AbDidsPahbdiR were
rats. In this study, vehicle produced a statistically

anglygadibycamithinrspbigsts. rapeatad meagyss, segsvay AiNGVA.
. . > ; .
slﬁg@tgﬁgm dfediags!d Gﬁszg\%getfﬁﬁhéﬂéﬁélylﬂ?d ekiddBuphes

] abapentin "produc statistically significant -
muliielecanepaimn test.7 Data ave psesgntpd bedewiasdhe mean +/- S.E.M. A

r ARV r

U ST rd RmiRIE et ol M dRallEd e

significant trend for rats dosed with Conmpound #8 with

ExA d Cr gasg i ypersensitivity between 4 hrs and 6 hrs
ation. Mre specifically, treatnent

Wi t hin Gofinspstidiy( B ontpauiitl #8 /M evaluatstbaetP@mipky easie240 -

B Bl B DR Blin ae oD AfkPald SeRRAS

In rats that had not had surgery, average withdrawal thresholds were
greater than 13g. Six weeks after surgery, withdrawal thresholds were
between 1.0 and 1.6g. Vehicle did not modify withdrawal thresholds over the 4
hour study period.

A dose of 480 mg/kg gabapentin significantly increased thresholds at the
1 hr, 2 hrs, and 4 hrs times post-dosing (73.2 = 14.7 and 73.7 + 16.6 % reversal
at 2 hrs and 4 hrs, respectively). The effect of dosing with Compound #8 at
120 mg/kg Compound #8 was slightly lower than those observed with
gabapentin, but was significantly different from baseline (time ‘0’) at 1 hr (42.2+
13.8 % reversal) and 4 hrs (45.4 + 12.2 % reversal) after oral administration.
Dosing at 240 mg/kg of Compound #8 produced effects (65.6 £21.1 % change
at 4 hr) similar to those observed with gabapentin (73.4 = 15.2 at 4 hr). Thus,
both gabapentin and Compound #8 significantly increased w'ithdrawal
thresholds at 2 hrs, 4 hrs and 6 hrs after oral administration. Effects waned by
8 hrs and were similar to vehicle-treated values 24 hr after administration.
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Note that the effect of the positive control was
vari able in each of the above described studies in the
w@hwng7aterdel . Therefore the effect of ConpoundP@&BUS2006/048539
should be interpreted in context with the positive
control response for any given study. Exanple 19
Taxol (r) I nduced Peripheral Neuropathy Mde
Peri pheral neuropathies are chronic conditions that
ari se when nerves are damaged by trauma, disease,
met abol.i ¢ i nsufficiency or by certain drugs and
toxins. The sensory di sturbances associated with
Ex L :c agents, such as paclitaxel (Taxol(r))

: rwagefcbﬂ@ gtlhb;d ddiR dm&.éftpatfoqpaﬁ @Bﬁgﬁm@wfw days was .

typically In ‘hands and beconme nore
evaloatacto detemwmwhe@w subeﬁlawmadqsmgnm@lacaltaf withdrawal

thrétgﬁélﬁgssrh@%%éﬁi XU esélﬁ@érf%%s@ﬂh@ té%lﬂé h&@@rée@%ﬂlwtg was

as%smis Ratd wetee chridomized ialo 5 grwps:anddeoeved vehlcle (HPMC),

00 o dg0 rBREr S0aroRas tadneB GafPlund i oWieraval

thrNEﬁBl@lﬁ wé\slé evalaaied %ﬁ Bermﬁtg A K, BAan@lrgJ‘ %IJL hrs after dosing on

i pher a neur at n the r roduce t he ‘

Dayp ﬁgt"ﬁbﬁ'aﬁ%ht[? r(\%"‘l'I %%-i%%"&ﬁé?g Pg‘ie?{enﬁhxoé& 304,
200FolloWire) Y first @dlminiStrafion \Of iborBeonRd 8, %80 ma/kg produced
Acetyl -L-cam tine prevents and reduces

a sw@ﬁc@w@wera?a uaaﬁtﬁ%hmpanseﬂémvwewh e Peplsaffpct occurring 4
hrﬂiﬂé%(ﬁ%né?ﬁh 326850 r@\?ép?saﬁoqxﬁg sqhﬂlc%%‘i’ 'd‘ﬁé}encéé‘ﬁrere

oun effects on spont aneous ~1 oconot or activit Yy
obsee/edaasthe adhe MeeatvoentrbepSat Hhjs dinBapbint, akieugh there were

noé]-§? %%y]:ﬁrlg% Icé%{tltﬁc?rb %){?gg? D$W| 59 of b@ﬁﬂ? al}nd7#§v? ellséverse

tadiile h?befs@lme)twltyh O ithies thigr anigh seasnthr émyp etidesing, Bome/of the
“%HV&F‘BSM‘T’@E?@/ Ao PRTSPVEETRAI Of Ectiip NVPREDSEYY:

group was treated with

Example 17 / Study C:
In a third study, Compound #8 was administered at 100 mg/kg, 300

mg/kg and 560 mg/kg, p.o., gabapentin was administered as a positive control
at 560 mg/kg and mechanical allodynia was measured at 2 hrs, 4 hrs and 6 hrs
post-dosing, at 4 weeks after surgery. '
In this study, treatment with Compound #8 at 100 mg/kg, 300 mg/kg or
560 mg/kg, p.o. did not show a statistically significant effect up to 6 hrs. Dosing
with gabapentin at 560 mg/kg (positive control) resulted in an observed ‘
decrease in mechanical allodynia at 2 hrs and 4 hrs post dosing (58.7 and 86.4 '

% reversal, respectively) relative to baseline, but not at 6 hrs post dosing.

(Note that this behavior with gabapentin does not appear to be consistent with
the expected behavior of gabapentin in the Chung model.)

Example 18 / Study D:
In a fourth study, the effect of Compound #8 at 560 mg/kg dose using a

10% solutol in HPMC solution was evaluated. Gabapentin was administered
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2 ng/ kg Taxol (r), i.p. + 100 ng/ kg Conpound #8 (in

HPMC vehicle), po. The aninmals were housed in
w@oloyozy’ebnat e pl astic cages, 2 aninmals per capET/Usi006048539

tenperature of 18-260C 30-70% hum dity, 12-hour

l'ight/dark cycle, with food and water avail able ad

l[ibityum On days 1, 3, 5, and 7, the rats received an

ip (intraperitoneal) injection of Taxol (r) (2 ng/kg).

In addition, animals received daily po (oral) doses of

as GopPSitve! cé’trel atvsa0 ﬁig?ké ahdlRedaasicabidyhid) a@MmbASured at
Se{%rst day of Taxol %Q i njections. Two behavioral tests

ted HRVer RAIRESUP R BB RASERSING: tactile sensitivity and
spowmsl é??é}@?}rﬁérya%h}wé Y1 oo}\tsd@@wld APNMOY @ﬁnpound #8

5 and 12 post-~Taxol (r) injection, the aninma

at ﬁﬁééngégltor\gﬁbane@yntaéﬁﬁqw@gf’lm wasctally edministesagipaats. In

g B, SRR Pl & SR AIY ST g e it

hyesenisitivity compared smitmbasélinenovéer theaduratignich the study, while

0abBReff bty B £ ShastRall snpinant donlente e R i rayersan in

taaiibe hgpen@enbnavityaht bleltwaemizshrbmrcdwems: aftehadpiiaitration. There

wa 4 pansiaistioay S AR et (o Tefiideqa win o mpaund #8 with a

dedrddsexhdlypersagstivi %t&é&ﬂ&h?@ﬁhd%ﬁ@éﬂéﬁéﬁrﬁidlﬂ?ﬁﬂ)n More
to acclimate for 10 m nutes. Once the aninals settl ed,

spegiicalia tleatment nith{Campongdr 48§ at 560 Fo/keR-Qeshawed Redecrease
in méchaﬂlc%{ QISdyRa t 9 NrsfanRBTIE pob{‘db@iﬁlgagﬁfsﬂﬁtﬁ an)—G 054,

paw W t hdrawak response to the initially selected
filament, a stronger stinmulus was presented; in the

ev e Not@fttheV\éffe%g R Ye pogﬁi@e ol R %Warﬁb'lé'm H?c%? the

osen. I'n this shion e result I'n
abpme idesgabech gtudigsin the Cbapg meedelwa‘léheremtettbe aéfieet of ne

copfohd PR bRzt Re AmdRhiatt Hestuieoty
resqicmsesfbraay givamnsiudyance at p<0.05. On Day 11 after the
start of Taxol (r) injection, the aninmals underwent

Example 19
Taxol® Induced Peripheral Neuropathy Model

Peripheral neuropathies are chronic conditions that arise when nerves
are damaged by trauma, disease, metabolic insufficiency or by certain drugs
and toxins. The sensory disturbances associated with chemotherapeutic
agents, such as paclitaxel (Taxol®), range from mild tingling to spontaneous
burning, typically in the hands and feet. Symptoms become more intense with
continued therapy and can lead to weakness, ataxia, numbness and pain that
can take weeks to months to resolve.

In a pilot study, Compound #8 was evaluated for its ability to reduce
Taxol®-induced mechanical allodynia and neurodegeneration of the sciatic
nerve (Polomano, RC, Mannes, AJ, Clark, US, Bennett, GJ. A painful
peripheral neuropathy in the rat produced by the chemotherapeutic drug,
paclitaxel. Pain, 94:293-304, 2001; Flatters, SJL, Xiao, W-H, Bennett, GJ.
Acetyl-L-camitine prevents and reduces paclitaxel-induced painful peripheral
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Open Field testing to nmeasure notor activity |evels.
Previ ous studi es have shown Taxol (r) treatnent can
w0 e@d/orosdecr eased spont aneous | oconotor acti vPEHUS2006/048539
(e.g., nunber of beam crossings) (Pascual, D,
CGoi coechea, C, Suardiaz, M Martin, M. A cannabinoid
agoni st, WN 55,212-2, reduces neuropathi c noci ception
i nduced by paclitaxel in rats. Pain 118: 23-34, 2005).
The Qpen Field test was performed by placing the
ne@fdpaithy.i Né@wrodcill/étt 397:2190228, 24w8ILdnR ddditiors,ahé @ohgsbund’s
infrared light strips that are positioned around the
effggts|an spoRtABCEHR RRAMOtPR @CF'Y'@hY‘E@trP?%%u'ieldansm t
infrared beans of |ight so that horizontal (I oconotor)
and vertical (rearing) novenents of the animal are
rmati cally recorded every 100 nsec by beam breaks.

F ' y | i vi
R e e A TR T
at dwvadakst aldy pene sivided intottivei traatmend growes (rerld/gumnthe first

Dat a re. anal.yzed i one- way Dunnett's
arctie S Fean B P 2 ol T aRe i £ AR AR 05" ooy
(hytPoxyprepgithdthlEeViBlot e Vb hial, 221 tihy seeome® grolipmiadareated with

on. The sciatic nerve and right hind gaw

asphyxi at o _ _
2 rgike B3l Sacb-an 0B kg Gompovhd dit (i HINErvahigle), po. The

Ltk r j : I
A o o P P i s el at o
teraperatos of. 185-26°C] 86T@%dinaidityy T thous liglt/dargheycle, with food
1. cr.oscopy. .and ored by an evaluator blind to the"
an&r"@?ﬁ@ﬁ?%@ﬁﬁ@&'tw% ti ssue was ranked on a scal e of
0 t OBdhpsad3ps, afe 7ddy eas aocbiasd antipdintapeniadneal) injection
di sryption observed in the section, wth

of h8¥ el (24ppiked o i adgitiopn aninals, regevgdAaily; r?()@?%'alﬁlgqogeﬁ&f
Colfalre] B 4 Jelils R £ ¢nlG, THiing i eiafag ATl
injeotmms. (Caval'etti, G Tredici, G Braga, M Tazzari, S

anf j'rv%cggglé%lggfajgé %tev{{%&é]?e#%rﬁgegcf :theéM%?r?éjntloq tggtﬂgtsensitivity
and spontaneous locomotor activity. At baseline and on Days 5 and 12 post-
Taxol® injection, the animals underwent Von Frey testing for mechanical
allodynia (according to the procedure as described in Chaplan, SR, Bach, FW,
Pogrel, JW, Chung, JM, Yaksh, TL. Quantitative assessment of tactile allodynia
in the rat paw. J Neurosci Meth, 53:55-63, 1994). Tactile sensitivity (i.e.
mechanical allodynia) was measured using calibrated filaments touched to the
plantar surface of the affected limb to determine paw withdrawal threshold.
Briefly, thé rats were placed in a Plexiglas cage with a wire mesh bottom and
allowed to acclimate for 10 minutes. Once the animals settled, the plantar
surface of the right hind paw was touched with a 2.0 g von Frey filament. In the
absence of a paw withdrawak response to the initially selected filament, a
stronger stimulus was presented; in the event of paw withdrawal, the next
weaker stimulus was chosen. In this fashion, the resulting pattern of positive
and negative responses was used to determine paW withdrawal threshold.
Data were analyzed usingtwo-way ANOVA, one-way ANOVA and Dunnett’s
test, with statistical significance at p<0.d5.
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adm ni stration of Taxol (r). Exper Neural 133:64-72,

1995). Data were anal yzed usi ng one-way ANOVA and
w@eneri’ss test, with statistical significanceP@r/us2006/048539

p<0.05. Results: Mechanical allodynia was neasured at

basel ine, Day 5 and Day 12 post- Taxol (r)

adm nistration. There was no significant difference

bet weengr oups at baseline or Day 5; however, on Day 12

both the Taxol (r) al one (p<0.05) and Taxol (r) + 100
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e oT. r S| Ng. .
Magiinf-<h EenBebeeheapaist W S5 3142 Fiftiqeh hegRPamE°
noafgggﬁﬁgg;ﬁdd&wpacmaﬁemﬁ&ats. Fain 1160088 20H%). The Open

QS treated ani mal s exhibited decreased vertical
Field je5t ivas perfareed by plagipothe animabinteiast Bpait Koregn chpmber

thef (Ppiinbd inreriiih Sl thet 3 BodfibnetMBaNAAAE walls of the

chambect Tiwe light stripactrangmisfinffaneol béams af igbt ed that horizontal
q ti S . .
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ted i 1ge msed bpbeghnt beeaksf fRerethiz: thenl ]
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aciiyly Ig¥pIs?iiER A Welia feCHE0 AVET & YR RIS S

evaaRRsPoniZPEe B Hctivip it ahoavedengiromeaiapetd hatre analyzed
occur as a result of  Taxol (tégt-'l nduced ﬁ:erl

, : her al
using R UENANGMA agd Qunnelt’'s teste WitBFajist a'ra%ﬂ'f“(wea%te
¢ uat ed several weeks post-injection because the
resul ting nmechanical allodynia devel ops anywhere

bet WePay213,dhe animalssweess euthipaiasd by carpn digxide
asphyxiation. The sciatic nerve and right hind paw were excised and placed in
10% neutral buffered formalin. The harvested tissues were blocked, embedded
in paraffin, sectioned and stained with hemotoxylin and eosin. The tissue was
examined using light microscopy and scored by an evaluator blind to the
treatment regimen. The tissue was ranked on a scale of 0 to 3 based on the
degree and amount of axonal disruption observed in the section, with 0 being a
normal appearance of the axon, 1 to 2 being a mild to moderate disruption of
the axons and a 3 being a complete disruption and Wallerian degeneration of
the axons (Cavaletti, G, Tredici, G, Braga, M, Tazzari, S. Experimental
peripheral neuropathy induced in adult rats by repeated intraperitoneal
administration of Taxol®. Exper Neurol 133:64-72, 1995). Data were analyzed
using one-way ANOVA and Dunnett’s test, with statistical significance at
p<0.05.

Results:
Mechanical allodynia was measured at baseline, Day 5 and Day 12
post- Taxol® administration. There was no significant difference between
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present study, conmpound efficacy was eval uated on Days
5 and 12 post- Taxol (r), a shorter study duration
W0 ban/opr7exi ousl y publ i shed studies; however, iPCT/BS2006/048539

noted that significant allodynia could occur within

this tinmeframe. The results suggest that on Day 12
nmechani cal all odyni a was devel oped with Taxol (r)
treatment, although the magnitude of the effect was

not robust (baseline: 16.42 2.14g, day 12: 12.1 1
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S, ests that Co oun 8 ﬁ}—/ have nefe3 é ffeects
to ddrbase L e eciane Pt AtRBUoR ihe yfdrances were

nof g{aqlstlgélqugﬁmcgg{l ow up studies would include a
| onger testing period post- Taxol(r) (e.g., ~ 6 week

time course) and nultiple dosing levels (e.g. a
Didr&iggsponse curve) for Conpound #8. Exan'pl e 20

_WUI"(“) I nduced Peri pheral Neuropathy Mdel
The pilot study was performed to evaluate the efficacy of Compound #8

on pain, movement changes and nerve damage that can occur as a result of
Taxol®-induced peripheral neuropathy. Typically, rats treated with Taxol® are
evaluated several weeks post-injection because the resulting mechanical
allodynia develops anywhere between 12 to 21 days post- Taxol®. Inthe
present study, compound efficacy was evaluated on Days 5 and 12 post-
Taxol®, a shorter study duration than previously published studies; however, it
is noted that significant allodynia could occur within this timeframe.

fhe results suggest that on Day 12 mechanical allodynia was developed
with Taxol® treatment, although the magnitude of the effect was not robust
(baseline: 16.42 + 2.14g, day 12: 12.11 + 4.92 g). However, Compound #8
was ineffective in preventing the allodynia at this same time point. This result is
viewed as inconclusive. Increasing the time course of the study may have
revealed a more pronounced efféct of Taxol® and a protective effect of

Compound #8. Additionally, it is noted that a positive control was not included -
in the study.
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Peri pheral neuropathies are chronic conditions that

ari se when nerves are damaged by traunma, disease,
woredoalond7sz i nsufficiency or by certain drugs aPdI/uS2006/048539

toxi ns. The sensory disturbances associated with

chenot herapeuti ¢ agents, such as paclitaxbl

(Taxol (r)), range frommld tingling to spontaneous

burning, typically in the hands and feet. Synptons

becone nore intense with continued therapy and can
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paclitaxel -treated ani s,. each n =12, we :
(eaouf Wwealklime eouisg) W’Hﬁ“’d&'ﬁ&éﬂﬂ"ﬂée‘é?z’s 49'9:1%/ %@%eqeﬁﬁponse
cu EBr%\‘nﬁQ@nd#@i'y for 20 days, starting on DO (the
sa

day as the beginning of paclitaxel dosing). On
t hose days when both Conpound #8 and paclitaxel were

to be adm nistered, Compgygdgig s 9i ven at 090Ch and
paclitaxel at 1300h. Gour&%a‘r‘trea_t ed with Conpound

#8 at 120 Maxiol® lirfuéed Peripharad Neuraipaghy Model

Peripheral neuropathies are chronic conditions that arise when nerves

are damaged by trauma, disease, metabolic insufficiency or by certain drugs
and toxins. The sensory disturbances associated with chemotherapeutic
agents, such as paclitaxel (Taxol®), range from mild tingling to spontaneous
burning, typically in the haﬁds and feet. Symptoms become more intense with
continued therapy and can lead to weakness, ataxia, numbness and pain that
can take weeks to months to resolve.

A this second, longer term study using the Taxol® induced peripheral
neuropathy mode! was completed as a follow-up to the preliminary study
describe in Example 19 above.

Method:

Paclitaxel (Taxol®, Bristol-Myers-Squibb; 6 mg/ml in a 50:50 mixture of
Cremophor and ethanol) was diluted just before use with saline to a
concentration of 2 mg/ml and injected [P in a volume of 1 mi/kg) on four
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starting on DO (the sane day as the beginning of
paclitaxel dosing). On those days when both Conpound
weoants7pacl i t axel were to be adm ni stered, CoP@DUSIN0GBI8539
was gi ven at 0900h and paclitaxel at 130Ch. G oup 3
was treated with an equal volunme of vehicle, daily,
starting on DO (the sane day as the begi nning of
paclitaxel dosing). The animals were habituated to the
testing environnent on three separate days and then
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chang- h Pera’ were expected to devel op 10-14
th%ﬁ@’!ﬂ"ﬁ‘%% PRE 'tg ‘ Sﬂ?%)ct i on of paclitaxel.

The animals were habituated to the testing environment on three
separate days and then three daily baseline sessions were given to measure
the normal response rate to stimulation with von Frey hairs exerting 4g or 15¢g
of pressure (4gVFH and 15gVFH). Normal rats rarely, if ever, withdraw from
stimulation with 4gVFH; thus, a post-paclitaxel increase in responding to this
stimulus is indicative of mechano-allodynia. Normal rats withdraw from
stimulation with 15gVFH 10-20% of the time; thus an increased response
frequency to this stimulus is indicative of mechano-hyperalgesia.

The animals were positioned beneath'upturned plastic mouse cages
atop an elevated platform with wire-mesh flooring. Each VFH was applied to
the glabrous skin of the mid-heel and the presence or absence of a withdrawal
response was noted. This was repeated 5 times on each hind paw and the
animal’'s responses were summarized as a percent response score (e.g., 5
withdrawal responses to 15gVFH stimulation would yield a score of 50%).
Behavior was assessed by an observer who was blind as to group assignment.
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Resul ts: As expected, paclitaxel-treated rats that
recei ved vehicle injections devel oped
worewharnosal | odyni a (4gVFH test) and PCT/US2006/048539
mechano- hyperal gesia (15gVFH test). Both 60 ng/ kg and
120 ng/ kg doses of Conpound #8 suppressed the
devel opnent of nechano-al |l odyni a and
nmechano- hyper al gesi a. The suppressive effect was
apparent at the onset of the pain syndrone and

conném%rspfeswwr%dmtx@h ¥ etfbctipegah barddynes |(IS 8) and were

roR<E G RsUDY RoPdds D, Dffo Rt M3 AHI I F g e Tosts on days

1397 ehé %ﬁﬁgqﬁém,t Bss.hwéim GHrfigBind #el %rm%megé days

t reat ment oduced no apparent side-efftects.
therdmgawesagnvemyhoaowp pedrashaviprebtesip begah atd 3&0&: kSISf"flcaﬂf

Pl B QR i cABRb TCaARP g ios Al fydgala g ene
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Conpound #8 reverses hypersensitivity in visceral,
i nfl anmat ory and neuropat hi ¢ nodel s of pain. Test
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used as the positive control i ons were prepared
(1593V5Hd?§ﬁe the final dose in a volume of 10 m _/kg

or a'éafh(e;%& olkd Qhd ﬁ‘z@ﬁ’ngh@ so&,% &t Gbﬁﬁ)édmé?%abbae%sed the

Ri vers Laboratories (Port VE) , i'ghi ng between 25
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cobtihved fdneapmmimm)eﬂ 1 days @fter gee dastlinjection ob Crammound #8;
adlocr:]yrtnta]\eaﬁr’l gra?&esm r&%ﬁ?ee&jth%qggﬂép aJl'here were no significant
differences between the two dosage groups. Compound #8 treatment
produced no apparent side-effects. Block of mechano-allodynia appeared to

be superior to block of mechano-hyperalgesia.

Example 21
Acetic Acid-induced Abdominal Constriction Model of Visceral Pain

The purpose of this assay was to determine whether Compound #8
reverses hypersensitivity in visceral, inflammatory and neuropathic models of

. pain.

Test compound and controls were dissolved in the appropriate volume of
0.5 % HPMC or 10% solutol in 0.5 % hydoxypropy! methylcellulose (HPMC).
HPMC served as the vehicle for preparation of gabapentin solutions used as
the positive control. Solutions were prepared to prov?de the final dose in a
volume of 10 mL/kg orally (p.o.) for mice. Male CD-1 mice from Charles Rivers
Laboratories (Portage, ME), weighing between 25 and 30 grams at the time of
study, were used for the acetic acid-induced abdominal stretching studies.

58



10

15

20

25

30

stretching study were allowed 1 hr to acclimate to the
testing roombefore the start of the study. Aninmals
wawoog/oossed in mcro-i solator cages in groupsPCl/USIH06/048539

rats per cage or 5 mce per cage with corncob beddi ng
and free access to food and water. The environnent was
mai ntai ned at a constant tenperature of 2 10C, wth a
12-hour light/dark cycle. Animals used in the acetic

aci d-i nduced abdom nal stretching test were naintained
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associ ated statistics were cal cul ated using Phar nirool s
Plus_software (The McCary Group). Statistics (two-way

ANO@IP the dayHd shedy,| mlcgcwarea@r@ély dgsed %mam'v*ﬁh wehigld ng
(Na@él b1 dg'dlce a'ﬁgfq‘i‘i\ﬁ)?th%éﬁ 6P MJ/RG ofEIrhSound #8 or 560 mg/kg
of gabapentin as a positive control. Mice were then given an i.p injection of 0.5
mL. (2 x 0.25 mL/abdominal quadrant) of 0.6% acetic acid following 1 hr, 2 hrs,
3 hrs or 4 hours treatment with vehicle, compound or positive control. Five
minutes after i.p acetic acid injection, 5 animals were placed into separate bell
jars containing a small amount of bedding chips, and the number of abdominal
stretches per animal was recorded for 5 minutes. This was repeated for each
group (N = 10 mice/group).

The effective dose producing a 50% effect (EDso) and associated
statistics were calculated using PharmTools Plus software (The McCary
Group). Statistics (two-way ANOVA) for the acetic acid assay were calculated
using Graph Pad Prism v4.0. Data from the acetic acid-induced model of
visceral pain were analyzed by a 2-way analyses of variance (ANOVA).
Significant main effects (p < 0.05) were further analyzed using Dunnett’s
multiple comparison test. Data are presented below as the mean + standard
error of the mean (S.E.M.).
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vi sceral pain were anal yzed by a 2-way anal yses of

variance (ANOVA). Significant main effects (p < 0.05)
wowee/0farst her anal yzed using Dunnett's mul ti pl BCT/US2006/048539

conparison test. Data are presented bel ow as the nean

standard error of the nmean (S.E M). Conpound #8 was

eval uated in the acetic acid induced-nodel of

vi scero-chem cal pain. In vehicle-treated mce, the

aver age nunber of abdom nal stretches was between 13
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for several weeks. This assay predicts the anal gesic,
antiall odynic and/ or anti hyperal gesic effect of test

compounds. Test conpoundegaghsieds ol s were di ssol ved
in tt|1e apropr| ate vol une oT % 5 % HPMC or ~10% sol ut ol

Sol %ir% 4 ﬁ t%?taéf@' ‘?n Pét%vtbgﬁlté ﬂ?aﬁbﬁ@-‘la&ﬁr@emﬂﬁrrﬁnatory
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vol u
reaction, charactenzed by edema and a pronounced hypersensitivity to both

thermal and mechanical stimuli. This hypersensitivity peaks between 24-72
hours after injection and can last for several weeks. This assay predicts the
analgesic, antiallodynic and/or antihyperalgesic effect of test compounds.

Test compound and controls were dissolved in the apprbpriate volume of
0.5 % HPMC or 10% solutol in 0.5 % hydoxypropyl methylcellulose (HPMC).
Solutions were prepared to provide the finai dose in a volume of 2.5 mL/kg or 5
ml/kg p.o. for rats. Male, Sprague-Dawley rats from Charles Rivers
Laboratories (Portage, ME), weighing between 250 and 350 grams at the time
of study, were used for the CFA paw radiant heat studies.

All animals had a week quarantine/acclimation period before being
transferred to a general stockroom. Rats in the CFA study were moved to a
testing room the day' of the CFA injection, where they remained for the duration
of the study. Animals were housed in micro-isolator cages in groups of four

rats per cage or 5 mice per cage with corncob bedding and free access to food
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m./kg p.o. for rats. Male, Sprague-Dawl ey rats from
Charles Rivers Laboratories (Portage, ME), wei ghing
whedrezi1s250 and 350 grans at the tinme of studpCT/ve2086/048539
used for the CFA paw radi ant heat studies. Al aninmals
had a week quarantine/acclimtion period before being
transferred to a general stockroom Rats in the CFA
study were noved to a testing roomthe day of the CFA
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andiwitér, ﬁtﬁb@%\ﬁrdmmfwa@ﬁ{h.ht@.ﬁ@cﬁé@alc@%ﬁtmnemga@tur@ of
groups of four rats per cage or 5 mice per cage with
2186r wibm pedwiuidight{dark @leccess to foodand water. The

or SRR i Ao B o gk AT bl coce

rmatee thioughaut Cieistadytpesioa (feurcratapet aageds wiich pariogtigaabages

weEd MIGan gD it 8ore g et e fhah sovsrel fided Glare

raﬁ&&?n@%ﬂé G9ad aAFBs’sadréatfﬁérmgeguﬁé &ha@ RO e6d¥Rsan agidenicage

assi gned across treat nent Cgrou PS,; t hat | S, rodents _in
wege piseeorageomly asgigaeddorditferent {reatmpghgepurs. For CFA

teéﬂqﬁcgf %h%{e& : e%[ *It&i QHiRR3st EY5FAdLERA I?'gresgﬁwe &@fehcy

east a 25% reduction 1 n response
fromabeselng fiem bm@aigﬁslqh were mikmdamgfelwsy twétn@ and analysis.
e
In ?ggé?és{g, ﬁéeﬂyag é%t%"r {eﬁam fg‘r%g]b%a{.%@l Ana givg,sg#vgf blinded to
thatrebiraest admlrbsiemelddb anytnhrd;vuuahanmal admi ni stered to

o v S e 8y R <Ry gterd el afo 4 ¢t Fifrfafar
inj€Eifor( &f CFAE(: s AFARRIihe) intd teiir Igfeihdpand following a 24 hour

B A D8t A P o RS M (v

wetbightapddart eemprired td @abafr@ {pre- (ﬁlPA?te@EﬁdlelsaTI&@ ‘?egsonse

The response was autonmati cal I%eregl stered b

wa@ewf@énmytrﬁal%rﬁm by thedRH; deviggpwhesnihera Eﬁ?g &éepem' from
thér Eﬁg%é?’z traé;g;iéds% rlfk?,otvn?% ﬁﬁé#logféﬁﬁah%‘ﬁ&’y ﬁ%«%ﬁﬁ@%mm
wese dasiedcorally }(pm)]L/lfggrvwﬁmpompoun #8 or vehicle (HPMC). Percent
Reversal of hyperalgesia was calculated for each animal as [(ireatment
response) — (post-CFA response)] / [(pre-CFA response) — (post-CFA
response)] x 100. Average % reversal of hyperalgesia was then calculated for
each treatment group (n= 5-6 rats/group).

- The effective dose producing a 50% effect (EDsg) and associated
statistics were calculated using PharmTools Plus software (The McCary
Group). Statistics (two-way ANOVA) for the acetic acid assay were calculated
using Graph Pad Prism v4.0. Data from time course studies in the CFA-
induced model of inflammatory pain were analyzed by a within-subjects,
repeated measures, one-way ANOVA. Significant main effects (p < 0.05) were
further analyzed using Dunnett’s multiple comparison test. Data are pfesented
below as the mean +/- S.E.M.

Compound #8 was evaluated in the CFA model of inflammatory pain. In
normal rats, average paw withdrawal latencies were between 14.6 and 15.6
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Reversal of hyperal gesia was cal cul ated for each
animal as [(treatnent response) -(post-CFA response)]

W0 2Q07p75LCFA response) - (post-CFA response)] XxPAD0S2006/048539
Average % reversal of hyperal gesia was then cal cul ated
for each treatnment group (n= 5-6 rats/group). The
ef fective dose producing a 50% effect (ED50) and
associ ated statistics were cal cul ated usi ng Pharmlool s
Plus software (The McCary Group). Statistics (two-way

seésl\@\/@ntj‘/-@but Reut&fté @FAQ hde@@@qyawmnmdrab\wlaaéﬂ@ieg $iaeg
Pad Prismv4 omtinme course studies in

L
Ingr ﬁgg%ﬁi\? Retwesn ﬁt%%!‘d @fs ﬁﬁ?i '8%’&!'893}“6& & Eypersens't"’*ty

haa'tfé\bé%CPYTﬁe‘Urér&&hﬁﬁQ#ﬁfdrﬁof \Péﬁi@l@tﬁa HH?%‘FQHIf?éantly modify
one- ANOVA. Significant main effects (p <

pawew@héwaiéateaﬁ@sj ZBY campagispunaBaraly ﬁgwmﬁta:,red c}ose of 560
mg/RRRbERRfh Io-dBRkAgEnty RVETER Bt HipetaqulTER Bith a
peak 686 %amversal comipared withdhaw4-hapest-@fér bagelin@yobserved 4

hr %&E?Fﬁ%mfnﬁs&f#%’gff@%@ A? %&ﬁ@mﬁ%g@éﬁﬁd #8 also

tnrﬁe&depem@sn’dlyarbuemmd: Hdsarthdl hybetsersitivity) withca pelk 8600% reversal

(efBrarabef the bR Rr & ERelRRbRbbF b B afer ralor

adm.gmrﬁt,gﬁnt Iy nodi fy paw wi t hdrawal | atenci es.

By
conmparison, .an orally adm ni st ered of 560
gab&RRPPHNG #i8ireranasdenyly atle §B°d§) Cka mucedmh’ il

hyb&%@rﬁﬂﬂvﬁztlhﬂlbhﬂng \matfb@np&aﬂfd ﬁé VRS0IEDEERFE e %mr@ébfuu for
hr posSt- CFA baseline) observed 4 hr after

tregfipg inflpmmalenapaidn. An oral dose of 560 ng/ kg of
Compound #8 al so tine-dependently reversed thernal
hypersensitivity, with a peak 86. 0% reversal (conpared
with the 24-hr post-CFA Example@8 observed 4 hr after

oral adri ni st paf o, ARy AR igERid RRSGIe | ¥
attenuated CF ty
i ndiAchti mgle -1 evicpoveidhity) 2v0ud delne obtginet dcbrh Cheales River
WHRShGlor, R1A). Al animals were house on a 12:12 light:dark cycle and
permitted free access to both food and water, except when removed from the
home cage for experimental.procedures.

Compound #8 was trituated in a small volume of 0.5% methylcelllulose,
sonicated for 10 min and brought to a final volume with 0.5% methyicellulose.
Compound # 8 was administered i.p. in a volume of 0.01 mL/10 g body weight
to the test mice. Two hours after i.p. administration of Compound #8 or vehicle,
an injection of 0.5% formalin was made into the plantar region of the right hind
paw.

. In this model, the injection of formalin elicits a distinct biphasic
behavioral profile characterized by the mouse licking the affected paw.
Immediately after the injection, the mouse licks the paw for about 10 minutes.
This corresponds to phase 1 (acute response) and is followed by a brief latency
period where there is little behavioral activity. A more prolonged period of
about 20-30 minutes of paw licking ensues which constitutes phase 2
(inflammatofy).
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treating inflammatory pain. Exanple 23
For mal i n-1 nduced Hyperal gesia Model Adult male CF-1
wor@e/0wesyhi ng 2-0 g were obtai ned from Charl eBCRUSBNG6/048539

(WIlmngton, MA). Al animals were house on a 12:12
lightrdark cycle and permtted free access to both

food and water, except when renoved fromthe hone cage
for experinmental procedures. Conpound #8 was trituated

in a small volume of 0.5% nethylcelllul ose, sonicated

for Pmr% rﬁh@ﬁ@nﬁﬁi@uahbntdp cnarﬁpmhd weldtnms wighiky (h:&% 30 mg/kg

| cellu was adm ni st ered

(NP BPRTROE (0284 FHO MmEk (elyomearpe (bodhradiumiotise
ungﬁﬁ‘entTé(‘@Sg'ﬁHﬁﬁe abhatiohiry pa‘#c;a M shé %? geo?e;u ecwpws&gbs

veh an 1 njecti‘on 0.5% formal i n was nade
tubest @ tim ehqmatqr)amat ergererplatﬂed hrefrentgelt a mirrar.p&allowing thies

f t.
cofffiihind Sridd) CahbBlnd el SLVBNLR ot Subin@ihefiiid ehd the
mddsekniemgrriehletoatfté aoheal tybew. Tworheilira taftey aghtinistitalion, formalin was
_.inject ks’ th for about 10

inigtel S Oamal i BoLLe 25 srae noplleh into thd PIANAE Sydree pf the
rigRNHindSob! TRBAKEVRY oftHY h&édibaisd 9wc@arfa@m?vw@m t&éReFfEthe

is little_behavioral act|V|t¥h A nore prolonged period
g

skigrsuifanga: Dolayyngithadrigction phihe famalip each aringwas observed
forqaa%whﬁﬁufé&a&eea?ch( 5 Prfuhﬂf&’fgéﬁéd}orpé t&m &045, nﬁnut§8 The

dm nistration npound # ng
cumguaag/e(l@ﬂg;h otmkumgﬁwgeqq&gynlngtmpﬁgq) gve(snﬁegprcé@d An animal
reckiihBifie roaEhie ARV Ventl Hatitorfafar il 6eh mouse
dofbd with Gentpdursl #8." Animdlsaweteceiithahize ddoilowingthedcomeclusion
ront of a rror. Follow ng the conditioning period,
Of@?h‘ﬁ)é‘?ﬁ'wnﬁgpor vehicle was adm nistered i.p. and the
rmusxreae_tnﬂernenb tantd uaucg) aetdrieatioivOwe e rtadd Usihg the

Grap %rﬁs%l\})ersxoﬁ'\oé g% 'InotV\faRUC was calculated for both the dosed
and control groups for both acute and inflammatory phases. The AUC of
individual animals for each phase was also calculated and converted to a
percentage of total AUC of control. Average percentages and SEM for both
Compound #8 dosed and vehicle dosing was calculated and tested for

statistical significance.

Compound #8 was effective against acute, phase 1 pain associated with
injection of formalin. For this components, the median effective dose (EDsp)
and 95% confidence interval (Cl) for producing a 50% or greater reduction in
AUC was calculated to be 111 mg/kg (with a range of 62.0-245 mg/kg)
following i.p. administration.

Compound #8 decreased the secondary phase of formalin-induced
hypéralgésia in a dose-dependent manner. The median effective dose (EDso)
and 95% confidence interval (Ci) for producing a 50% or greater reduction in
AUC was calculated to be 101 mg/kg (with a range of 53.6-225 mg/kg)
following i.p. administration.
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i njected sub-dermally (20nL, 27 gauge needle) into the
pl antar surface of the right hind foot. The bevel of
wo b@7negdt e was pl aced faci ng down toward the BKI/NS2006/048539
surface. Following the injection of the formalin each
ani ml was observed for the first 2 mnutes of each 5
m nute period for a total of 45 m nutes. The
curmul ative length of licking for each 2 m nute period
was recorded. An animal receiving the requisite volune -

of vl @s@llt@@ﬁ)rﬁkﬁlgrﬂ@&f fhaiediB tﬁ&FOoFﬂ}i&ﬁldj#Q %s%é&s the

Conpound . Animal s were euthani zed follow n

ab&ltmtq ce;dtm f@trmah@-n@@lw huperalggsia, Mml@ﬂ@sgnawompound

ook b T, SRS s BB

- inflamemabsrydpaind control groups for both, acute and

i nfl ammat ory phases. The AUC of individual aninals for
each phase was al so cal cul ated and converted to a
per cent age of total AUC BEkaowpler2d . Awerage

e SR T s EEhg R ol i i

fmatyadwwedmabtcfsegw proviiece totebamound of 880as 59U egitovill a size O
5? st acute phase 1 pain associated with injection
gebFARSYIR: For this conponents, the nedian effective
dose (ED50) and 95% confidence interval (d) for
produ0|n a 50% or greater reduction in AUC was
cal dhie & fasegeing sPeriicrion igaches thapgaciplessof the pagsent

in\)(?{l: i68) wftﬂ'é%ﬁﬁﬁs]g% grcﬂndéﬁj %ébb?ﬁ(#s%”ofl 1oRdit i be

rease ndary ase ormal i n-1 ndlce
unhigratoad m.tae ipracticeasféhel epmgntemamlmsseslaﬂ afdhr beual

vafil558 HE AR (R0 B0 8RS AULLARNGnkTHE WBbe Pl

or pfo reater re
follaving Icktied amd iblelrmlvegér#dg (wth a range of 53.6-225
ng/ kg) following i.p. adm nistration. The results from
this study indicate that Conpound #8 possesses the
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ability to reduce formalin-induced hyperal gesia, and
i ndi cates that Conpound #8 woul d be expected to be
waig@ars7for the treatnent of acute and chroni cPCT/US2006/048539
i nfl anmmat ory pai n. Exanpl e 24 Conpound #8 prepared as
in Exanple 7 is fornmulated wth sufficient finely
divided |l actose to provide a total anmount of 580 to
590 ng to fill a size O hard gel capsule. Wile the
foregoi ng specification teaches the principles of the
we'ciaRAt i nvention, with exanples provided for the
“purpose of |IIustrat|on it wll be understood th
1.t he AMmatbod fobireating palne sOMRTISiNG BARNRIStRING 10 %ﬁubl?@t in need

SR o i goL Ry FRR %’?t‘*rﬁaé?‘aﬁj%vm TRy GonRgR oF

their equivalents=W¢ Caim 1. AR hodgflor treating
pai n, conpri si \ni stering tlo dl sulj ect in need

O
t hereof, a the cal ¢k TN T eh'%%nt of a
conpound of forn& (1) wherein Rlmnd e each
i ndependently selected fromthe group consissting of

hydndgeeirand | ower al kyl; R4 is selected fromthe

gro consjsstin f. hydrogen and | o alkyl: ais an..

01 04 SOt L 9 T 83 Sdler b froRuti grghe’ Coriisting of
hygﬂggérsahagowgrajkgr ein bis an integer from0O to 4; and

wherejn c is an integer fromO0 to 2, each R5 i

i ndé?aeﬁoS@r'ﬁ‘Pt?@ K éh@ GrovR RPPAIStnE O hyamasn N‘a dewer alkyl;

hal gRMn |,-Q@§ér%,lﬁy{ t¢pd nitro;provided that when or ,
then,a is 1;

is selected from the group consisting of
(F)s A% >§—

<H5)c

(RE)s CSQ?I >-§— (R%s (:[ f

(R

(R%)

@\CE }é—

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

2;
each R® is independently selected from the group consisting of halogen,
lower alkyl and nitro;

65



10

or a pharmaceutically acceptable salt thereof. 2. The
method as in Caim1, wherein RL and R2 are each

w0 pabepesteent |y sel ected fromthe group consi stP@myUs$006/048539
hydrogen and | ower alkyl; R4 is selected fromthe
group consi sting of hydrogen and | ower alkyl; a is an
integer froml to 2; is selected fromthe group
consi sting ofwherein b is an integer fromO to 2; and
wherein c is an integer fromO to 1; each R5 is
i ndependently selected fromthe gro cor@Lsting of-

hal ogen, | ower al kyl -akqg nitrQ, Pgovi t ha en is
or ; or a pharnmaceu y d&€ alt th f. 3.
The nmethod as in ¥ wherein R2 Are each

i ndgpevidedithut ekact ®6—fr ds t he group corddisting afr
hydrogen and |ower alkyl; R4 is selected fromthe
group co sting of hydrogen and |ower alkyl; a is an

i nt ege ~—~ S selected fromthe group
e0Nsi[Sti erein §I_S an integer fromO to 2; and
( r di ach RY bs independently selected from

S f hal %en .If_vver al kyl and -
nitro; provided that when o Q‘apﬁa ‘maceuti cal ly
accefprtapharmatéutidaiiy e@icepthbid balttieéteof. as in Caim 3,
wherein RL and R2 are each independently selected from
the group consi sting of

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;

is selected from the group consisting of
] F O ] I X0
(R)y I Ry~ >‘E—
N P~

(R%)c

O
F Z O 7
o T4 o T
\ \ O 3 \ O )

(R%)c

N~ O ~"°
D N O Z O

(R%)c

> O
(Rs)bm }-g—
NN |

and
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hydrogen and | ower alkyl; R4 is selected fromthe
group consisting of hydrogen and nethyl; a is an

wo niogger7sirom 1l to 2; is selected fromthe groRQI/US2006/048539
consi sting of 2-(2,3-di hydrobenzo[ 1 ,4]dioxinyl),
2- (benzo[ 1 , 3]dioxolyl), 2-(3,4-dihydro-2Hbenzo[ 1
, 4] di oxepi nyl ), 2-(2, 3-di hydro-benzo[1 , 4] di oxinyl),
2- (6-chloro-2, 3- di hydro-benzo[1l , 4]dioxinyl),
2-(6-fluoro-2, 3-di hydro-benzo[1 , 4] di oxi nyl), 2-
(ChRgHBBI b is an(lﬁrédeH Popn .18 2 icthONAEREAEAE Bin integer from O to
, 4] dioxinyl), 2-(7-chloro-2,3- dihydro-benzo[1l
4]d|0X|nyI) 2- (6-chl oro-benzo[ 1 , 3] di oxol yl),

t B | '
;dﬁh Fﬁ@|52|5€!§p%hﬁ§@lﬁ)gs g[n?t?g% om4!}1% %ﬁbﬁycl[cgn&s%m(g of halogen,
IOWL@I akyl angnitidiydr o- benzo[ 1 , 4] di oxi nyl ),
2-(6- bronD 2, 3- dlhydrobenzo[ 1 4]d|0X|n%5

2 (8 chloro- 2, 3 dl'y
2- (2, 3-di hydr o- naph
2- ( prowidedthaerBehl _
is 2-(3,4-dihydro- ZFLbenzo[l 4]d|oxep|nyl) then a is
1; or a fRggmaceutically acceptable salt thereof. 5.
The net 1S m 4, whereinRl and R2 are each
gnde Endeng ecte romthe group consisting of
gls sel ected fromthe group
consi SN y é? and nethyl; a is an integer
fron11 to 2; is sefected ﬂﬂBﬁFﬁh§'broup consi sting of
2, bz bkl Wobepfi2pdn et o- benzol 1
I oxi nyl), di hydr o- benzo[ 1 , 4] di oxi nyl ),
2. (6 chtoro-2, 3- di hydro-benzo[1 , 4]d|0X|nyI)

2-(ﬁ1ﬁ§ | 1 4]dioxiny|), 2-(7-
8. h é&%qﬁgﬁ H(ﬂ enszﬁE%&%d i oxi nyl),

2- ( 63 bani 23 r8- ejadirylddepend@ﬁtly 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 1to0 2;

is selected from the group consisting of
o. 2
Rt | = ‘§—
b \;\ (R)b

(Fas)c

wherein b is an integer from 0 to 2; and wherein c is'O;
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1 ,4]dioxinyl) and 2-(6, 7-di chl oro- 2, 3-di hydro-benzo[ 1
,4]dioxinyl); or a pharmaceutically acceptable salt

wao b@reof’s2 6. The nmet hod of C aim 1, wherein theCT/US2006/048539
conmpound of formula (1) is selected fromthe group
consisting of (2S)-(-)-N(6-chloro-2,3-di hydro-benzo[1
, 4] di oxin- 2-yl nethyl)-sul fam de; and pharnaceutically
acceptable salts thereof. 7. A nethod of treating
pain, conprising admnistering to a subject in need
t heegsh P islivdapsndd iR dalestebigedr\tRe fOUP coPkisting of halogen,

ound se| ected fromthe group consisting

conp

lowerglkyl-gnd\pitie; chi or o- 2, 3- di hydr o- benzo[ 1
, 4] di oxi n-2-yl met hyl ) - sul fam de; and phay
acceptabl e salts thereef. 8. The el of
wherein the pain isfacite pdRi)erychrohic pai
met hod of Cl aiml1, n t he paNq s NNfl a
pai provifed That wathod~a%"Cliai m 1, wherei nQ@fie pain, then ais 1;
neuropathic pain. 11. The t hod of aim 10, wherein
F heoRBmAneutsal 2Rl R taEPbpat hy . 15 The
nmet hod of Claim7, wherein the pain is acute pain or

chragnic pain.13. The nethod of Caim7, wherein the
4. pai A PesMeHIQhAs#t &8inpdi wheneln The. nethod of Caim 7,

wWhe i dhd B8 apdiehchSndeedsHtly éél@ﬁieﬂ-fr&rﬁ-thylﬁ'oﬂﬁtggﬂgisting of

of Caim 14, wherein the neuropathic pain is diabetic
hygragespandgiowarclky; net hod for the treatnment of pain,

o oS SEibcRITHint YR Rt Cokistti B hyarodshtand ARIRH.
f or miban intggarframphtx &nceutical |y acceptable salt

t her eg 17. The method-of C aim 16, wherein the pain
is gtafenyain or chronic pain. 18. The nethod of Claim
16, WoBr dyn the pain is inflanmatory pain. 19. The
met hos—" G gelactéd floe s Brédpechisting on gL diHyideo-

ain. A
beﬁzoﬁ ,A4ldioxinyl), 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]dioxinyl), 2-
(chromanyl), 2-(5-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-chloro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-benzo[1,3]dioxolyl), 2-(7-nitro-2,3- .
dihydro-benzo[1,4]dioxinyl), 2-(7-methyl-2,3-dihydro-benzo[1,4]dioxinyl), 2-(5-
chloro-2,3-dihydro-benzof1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-

benzo[1,4]dioxinyl), 2-(6,7-dichloro-2,3-dihydro-benzo[1 ,4]dioxihyl), 2-(8-chloro-

20

25

2,3-dihydro-benzo[1,41dioxinyl), 2-(2,3-dihydro-naphtho[2,3-b][1,4]dioxinyl) and
2-(4-methyl-benzo[1,3]dioxolyl);

provided that when is 2-(8,4-dihydro-2H-benzo[1,4]dioxepinyl),

thenais 1;

5.

or a pharmaceutically acceptable salt thereof.

The method-as in Claim 4, wherein
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R’ and R? are each independently selected from the group consisting of
hydrogen and methyl;

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

a is an integer from 1 to 2;

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

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

or a pharmaceutically acceptable salt thereof.

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

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

8. The method of Claim 1, wherein the pain is acute pain or chronic pain.
9. The method of Claim 1, wherein the pain is inflammatory pain.

10. The method of Claim 1, wherein the pain is neuropathic pain.

11.  The method of Claim 10, wherein the neuropathic pain is diabetic

neuropathy.

12. The method of Claim 7, wherein the pain is acute pain or chronic pain.
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13. The method of Claim 7, wherein the pain is inflammatory bain.

14. The.method of Claim 7, wherein the pain is neuropathic pain.

15. The method of Claim 14, wherein the neuropathic pain is diabetic
neuropathy. ‘

16. A method for the treatment of pain, comprising administering to a subject

in need thereof a therapeutically effective amount of a compound of formula (I1)

17.

18.

19.

OCH
® NN

OT\N -3
H O
O (1

or a pharmaceutically acceptable salt thereof.

The method of Claim 16, wherein the pain is acute pain or chronic pain.

The method of Claim 16, wherein the pain is inflammatory pain.

The method of Claim 16, wherein the pain is neuropathic pain.
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