USE OF BENZO FUSED HETEROCYLE SULFAM DE DERI VATI VES FOR THE TREATMENT
OF PAI N CROSS REFERENCE TO RELATED APPLI CATI ONS 5This application

cl ai ns8 t he vogna@fiots79f U. S. Provisional Application 60/ $2% &86snidsied
on Decenber 19, 2005, and U. S. Provisional Application 60/773,812,
filed on February 15, 2006, which are incorporated by reference
herein in their entirety. 10FI ELD OF THE | NVENTI ON The
present invention is directed to the use of benzo-fused heterocycle
sul fam de derivatives for the treatnment of acute, chronic,

i nf | anmat or WHSBOF BENZIOWUVSEDHETERCCY ILE BANKSRMDE DERNATIMBSROFON

Pain is generally defined as S rv and enoti onal
experience, associated with ai?ﬁ%fﬁbﬁﬁgﬁggﬁﬁﬁgiﬂvﬁssue damage
(Wlenan L, Advances in paln managenent , Scrlp Report 2000). 20Acute
pain is a physiol ogica 5 A | or
mechani cal stinul us th&—fayf—be—asSot! or

acute ibl ness. Mapplmwbhlcmmmhelbedeﬂt d‘n‘thi S.riéromzaioﬁa!mnpﬁidaﬂi@

e 0T SRS LA 2 s BN

muscul ot en@OAMB;8 62, rfikédh pn dFebruagbirs A00a| wpmhrareymtrrpmed B§ reference
dyspepsi a, ul ¢ uodenal ul cer, kidney stone pain,

gal | bl adderh%g%lF~l 'ﬁ%ef?ﬁm}}g pai n, dysrrenor rhea, endonetriosis,
obstetric pain, rheumatol ogi cal pain, headache or dental pain.
Chroni gypain is a pain condi t'F‘i’ELBeCXIQQ‘}ii; ]ﬁvgﬁﬁ.@; cause of an injury
or 30 |?Iness and nay be a co tion or serious,
progressi ve, paiTieuredestdnsentinmigatirectat iodhs uswpﬂabeofzodhsmmtemmymle
i ncl ude, b‘é%ﬂf%?dé‘&én fth’b?f&%e tP%atHx%?lga'FQ&te n&l‘g’{:ﬁfc ﬁ]ﬂaHtht%%QﬁJi/ or
neural gi a oroman ar ndrone ronyal gi'a syndrone,
osteoart hr musopathzeu:rm oid arthritis, bone

2007/ 075752PCT/ US2006/ 048539 pai n due to ost eoarthritis,

ost eopor osi s, bone netastases or unknovvn reasons, gout, fibrositis,
myof as¢Pal pain, thoracic B & 2 pain or |ower

Sfc‘grf’ﬁg?y(i‘;?;? e IS\l 8 %%%%‘ht%n %@?%f‘%tahﬁcar%%%’il]est
pai n, non- esp@awmea@sgﬁ@@tecbwith ac&ml napote@mal maquarq&raa@@wdemnri@u n,
cent raI pogtdv%gﬁleﬁ] p9é‘ih ?ﬁé‘%&ﬁﬁnf?ﬁpﬁr{?@ B8bb ). sickle cell pain or

geriatric pain ur opat as pain caused by
aberrant somat osensory processing in the peripheral or central

nervouspsyst em ajgd Bﬁhqg%sp;%iﬁéb'ibal response to an adverse chemical, thermal
or mechanical stimulus that may be associated with surgery, trauma or acute

ilness. These conditions include, but are not limited to, post-operative pain,
sports medicine injuries, carpal tunnel syndrome, burns, musculoskeleia! |
sprains and strains, musculotendinous strain, cervicobrachial pain syndromes,
25  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 bevond the norma! cause of an injury or
30 lilness and may be a consequence of inflammation or serious, progressive,
painful disease stages. Various types of chronic pain include, but are not -
limited to, headache, migraine, trigeminal neuralgia, temporomandibular joint

syndrome, fibromyalgia syndrome, ostecarthritis, rheumatoid arthritis, bone
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10di abeti ¢ peripheral neuropathy, post-herpetic neuralgia, trigem nal
neural gi a, post-stroke pain, nmultiple sclerosis-associated pain,

neur opat hi ego a@soshat ed pain such as in idiopathic or pesyrkiakimiioC
neur opat hy and nononeuritis, H V- associated neuropathic pain,

cancer - associ at ed neuropat hic pain, carpal tunnel-associ ated

neur opat hi ¢ pain, spinal cord injury-associ ated pain, conplex 15
regi onal pain syndrone, fibronyal gi a-associ ated neuropat hi ¢ pai n,

| unbar and cervical pain, reflex synpathic dystrophy, phantomlinb

syngr one aa_?_iﬁpawfo @é@ﬂﬁﬁrit@?@gi&?ﬁok&éi@,t%ﬁ rﬁ@fﬁtéééé_rbraﬁﬁ@@mt @as@?i,n
syndr ones. ere remal ns _a need 1o rovli de. an e ective treatnment or -
oai n. 20 SORNRAHDQSEIST Y QfARBRHAAIN thbraolc oUHe! VPR Etach: YARPE BRPORAINOT

directed t vierRicRQrhih Qvhéien tHeBAdIEPin O&sUIR frorf BYBlensatig regional, or
adm nistering to a sgp'%ect {'En need HS;)LeoI _a_ther a'peut i caltl Y
effective B spine L eRRRRRNCHIPPREI PE VG Rain. cirliacghipst pain, nopy
and R2 mrecafldc tinskependapinal coed pQirgdskboaddeain] cemral ost-strokg paih,
hydr ogen and | ower. 3{%@%; . koai R4 is selected fromthe group
consi sti ng“BFCFHRA'S Raiy §igkle cgligan °§§§”I?§‘°a[‘??“i"nt eger from1 to
2; The present invention is further directed to a nethod for
the treatnent of, pain conprising admnistering.,to.a subject . in need
t hereof a ther ab@t‘]’?‘?%‘%ﬂ%@?]‘%ﬂ?%@d %%%’Htc%lﬁegmﬁ FORGIARANTOTY
(1) OC H3pkbcdssinganphapetiphaial eatdntracrepihabdstaal and iheludes painful
Exenpl jfyi the invention is met h of .treati in.. i.n.t he
a1 10 LeReaeE pRBRRIa| BBy e el e fing o R, Mg RE Rt
pai n, conppbsi-sigokedpain stuttiple golecosis-aabpdatedipaimesliropathestassociated
ather apeut 'p%ﬁ;l édche sf %Cihko\ﬁ%ﬂ%g%v 'E)E)stq{raumaﬁc neuropathy and mononeuritis, HIV-
associated neuropathic pain, cancer-associated neuropathic pain, carpal
tunnel-associated neuropathic pain, spinal cord injury-associated pain, complex
15  regional pain syndrome, fibromyalgia-associated neuropathic pain, lumbar and
cervical pain, reflex sympathic dystrophy, phantom limb syndrome and other
chronic and debilitating condition-associated pain syndromes.

There remains a need to provide an effective treatment for pain.
20 ' '
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)
4

R O 1=}
[
1l \Rg
25 O 0]

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 hydro_gen and lower alkyl;

30 ais an integer from 1 to 2; ' '



10 any of the conpounds or pharnaceutical conpositions described
above. Further exenplifying the invention is a method of
treating paidz0miese n the pain is inflamatory pain, cepRfissdoRflssso
adm nistering to a subject in need thereof a therapeutically
effective anmount of any of the conmpounds or pharnmaceuti cal

conposi tions described above, 15Further exenplifying the invention is
a nethod of treating pain, wherein the-pain is neuropathic pain,
conprising admnistering to a subject in need thereof a

t herapeutical ly effective anount of any of the conpounds or :
phar maceuti cal ti ons described above. 20The present invention
is further direc{ed 40 nethods for the treatnent of pain conprising
administering to a subj*se%‘%‘ePWdrfé‘Eﬂ“?%Gwcor@éﬁt’ﬂ‘ﬁéﬁapy with at |east
one anal gesi ¢ agen ound of formula (I) or formula (I1) as
descri bed hegei n %SCRI, THE | NVENTI ON |

The presentRia di| r ect@)goja mefhod 8- the treatnent of
pai n conpri sing Ing to a suby O need thereof a

t herapeutically effective amount of a conpound of forrula (I) or .
a pharmaceutically E(Eiéﬁ,pt abl e salt thereof, wherein, a, 111, R2 and
R4 are as herein dedi ”The resent invengiQn i@ f her directed

t o nmet hods

i Si g her fpy wiftH a | east on
anal gesi c é‘ge)ht und%é fodmula (11) as

descri bed herein. s used her e| n>>the ®@erm "pai n" shall be
defined to include acute, chronic, infl amrat ory and neuropathic pain
(preferably diabetid Europat hy). Further, the paln may be centrally
medi at ed, perl pher @ used b %%1 tissue injury,
caused by t ssue ju y or us ogilessi v i sease. Any
centrally i al Iy nedi at ed, tura i ssue injury,
soft tissue |nj ury progr e ve dj sease refTate ai n maynde acute
or chrenic. As _used herein, unless otherw se noted, pain shall
i ncl ude i nfl ammator¥Fpki n, centrally mediated pain, peripherally
nmedi at ed pain, vi a i pC uctural related pain, cancer pain,
soft ti ssu?Rb'fbn ry rélated pain, _§p_r ogr essi ve
X :
5 Q

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

r
2;

each R® is independently selected from the group consisting of halogen,
lower alkyt and nitro;
10 provided that when

O
QS
(Rﬁ)bﬁ }?—-“
is . O
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o \/ }g—

ythenais 1;
or a pharmaceutically acceptable salt thereof.



20 di sease related pain, neuropathic pain, acute pain fromacute
injury, acute pain fromtraum, acute pain fromsurgery, headache,
dental pai Ryo bagksspai n (preferably | ower back pain), chbgah@ﬂﬂghﬁiw
from neuropat hic conditions and chronic pain from post-stroke
conditions. 25In an enbodi nent of the present invention, is a method
for the treatnment of pain, wherein the pain is acute pain. I n. anot her
enbodi nent of the present invention, is a nethod for the treatnent of
pain, ,wherein the pain is chronic pain. In another enbodi nent of the
present inventi ghe ﬁrés@wtrrmérﬂnlmf i9Furthe direeRidnd nitthdpidh thereathant die
pain i s neurpoathic, nor e, -pr.ef er

D007/ 07575 PRPIARREES GREHRSIINgEA %"%ﬁ%‘%ﬁr"&ﬁ&?ﬂ;}he’ﬁﬂf g dhergpatitically

enbodi nent efiéctieearpbasest cdry@iid efforrhalag)iret hod for. the treatnent of
pain, wherein the pain is inf

. tory paln In an enbodi nent, the
pain is selected fromthe gr01§ on5|st|ng SQgteoarthritis,
rheumatoid arthritis, fibromg |.o he ches too?hache burn,
sunburn, aninmal bite (such G bi cad b e e, snake bite, spider
bite, i nsect sting, and th , . N urogéﬂlc | adder, benign
prostatic hypertrophy, i nt ersEFt I-m cystitis, rhlnw }s cont act
dermatitis/hypersensitivity, itch, eczema, pharyngi nucositis,

enterit®s, cellar Btlié@,m@&%@%lb’@ﬁcg@ﬁab)lq ealiwbereafi s, mandi bul ar j oi nt
10neural gi a, peripheral neuritis, polyneuritis, stunp pain, phantom

| i b pain, post- operative ileus, cholecystitis, post mastecto pain
syndrone, oral FEareiing thejavantiaomisamethodel teatinerpain, woeiek e pain

dystrophy, i§GHibétal ﬁrﬁ@ﬁﬁ@gﬂ%&%ﬂnﬁ%f@cgté‘pﬂﬁrcﬁ%h'?&ﬁlb %m comprising

bur ni ng- rout h _syndrone, post-herpetiC neuralgia, trigem nal
neur al gi a, 2pBVNBleERg|to Fesikipeitin yieedthereef arih?féPPBW@"aleﬂ?@HY%ﬁmwt of

15di abgy i C ahif bk Q‘Fbaé&%poﬁﬁéé B?ﬁﬁ&ﬁﬁ&e’&%&@cﬂhﬁosnﬁdﬂ%@&ﬁbd%‘éﬁr@' gi a,
optic neuritis, postfebrile neuritis, grati nt\% neuritis, segnental

neuritis, Gombafibfther aempliying tﬁ@d‘?‘fﬁﬂ“ﬁ’ﬂés adef Pédﬁﬂr&@ﬁnam%mﬁwr@ma

crani al neﬂ{@bﬁh@s lrgl%ﬂhrﬁkl{o@& ?aﬂ?%ﬁipﬂi‘sﬁ‘i g, SHAPEARNRS 1@ sabjeRei M 2,
m grai nous_neur al i opat hi ¢ _neural 'nt er costal s _heur al gi a,

mammary netteiPgl %%"%P?B’FP%‘V ﬁéf@rca‘f@ﬁ@wﬁh%w PG comRAERRTa,

occi pi tal Pﬁaﬁﬁé@ézﬁmar@@lnﬂssm@hguascrﬁela%ové neur al gi a,
spl enopal atine neural gia, supraorbital. neuralg vi di an neural gi a

i nf | antfat ory bolllhar exerdelifving the dpyestigp s p F@?W&F‘d?fré’ealt'ﬂﬁcﬂam wherein
chi | dbirt hthd’ﬁ@ﬁiﬁtlé ﬁéhrdﬁa’ﬁlﬁﬁ@%a:rﬁ%ﬁﬁfnsﬁya@&n@ﬁéténné Ve subRek inaésy and

carpal t y”ﬂ}pre?g%ﬂﬁap?&@%g?%%mwe gm%%‘ntn [s] e?r%l gfd t%s o%‘ligoucn%%sed by

acute inju
pharmaceutical compositions described above.

20 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 (1) or formuia (Ii} as

described herein.
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surgery (for exanple, open-chest surgery (including open-heart or
bypass surgery)). Acute pain also includes, and is not limted to,
headache, pegt@p@iatis ve pain, kidney stone pain, gall bl agggidabdsse
gal | stone pain, obstetric pain, rheumatol ogical pain, dental pain or
pai n caused by sports-nedicine 30 injuries, carpal tunnel syndrone,
burns, nuscul oskel etal sprains andstrains, muscul otendi nous strain,
cervi cobrachi al pain syndrones, dyspepsia, gastric ulcer, duodenal

ul cer, dysnmenorrhea or endonetriosis. Chronic pain includes pain
cau?]e_d by an i nfl ammaipEJA LD DESTRIPTHORQFTHE {NSENTENBL 0i d
arthritis or as

equel a .to diseas cute injury, or traung. ronjc
i n Bl bo ot uBe PrEEvaR RS BireaRties < MEipA AL e Baries o PR
or | ower basckppging ddeinttérty fo asubeekinfiien thesadftd thgrdpeunichlly effective

systematic, regiopal or primary spi di sease (selected from
r adi cul opa?ﬁﬁ{t Oﬂﬁﬁgr’}%ﬂ%ﬁ'd@ﬁ%@@%f rom bone pain due to

osteoarthritis, osteoporosi bone net ast agéspor Eﬁknown reasons),
pelvic pain, spinal cord i associ at ed] palin, rdi ac chest pain,
non- cardi ac chest pain, cé pofeHgsToRE—pRMMN nyof asci al pain,

cancerfgain, Al DS pain, sickle“cell pain, gerfiatrig? pain or pain 10

caused by headache, m graine, trigem nal neural gia, Yenporomandi bul ar
joint syndrone, fibronyal gia syndrone, osteoadhritis, rhe
arthritis, gout, fibrositis or thoracic outlet syndrones
pain includes pain resulti fromchronic,or dehiljtating 1
Bondi tions or aPLBRIETRacsylibalk AGkPrtagle sribihereal MhgWondr T onstdF

di sorders RAiaod Rbard abetein defiiahaThé praxeing inveationés fubtier alfrectedtio

neur al gi a, e PHarethaln R PRI SeiiRer B ol 8h araidesic dgent
sgl erasis- aadao:jca?m?i.lr;mb’nfio.mwla ﬂpa:tfm{rﬁslaa@lgasi@seﬂbm?greﬁmgg as in

i di opathic or post-traumatic neuropathy and nononeuritis,

HI V- agfsoci at ed neuropat hic pain, cancer-associated neuropathic pain,
car pal tunnel - adsasedtregeine theojEaunfipainahall kepilefadeddorioclude acute,

i njury-assqciate | lex: i DA .

£ br onyal ggﬁi°§‘s% i‘i’%@aﬁoﬁﬁ %?‘gé*éﬁtki%étﬁ%?éﬁﬁ FhissBh e poupeaty
refl ex synpatthés thiy sairophy beptenitadnnhedibtesly peripmaratin thestdted, causen ky
orei n . t neg feigite Bl BI85 B) SprRRbi: BNAY 0 PeReod BB TR L e
agent ibhi cHispromi devalendwailyniediatet, patipherally mediatgd, sSsutctwad tissue inpdy,

t o 9% deyal e Tedimer, ot :
oents 5, PO upets it drbaieRBivp RieBt Bl Bainiibl Heo AT RRERNIhie,
TRAMADOL - | i ke A6rsedrirreinn untessicpmisssapted, saibishad ingtude inflammatery
30 PreferaBhy, cbh Wbﬂ%’ié&gaéﬁ?%b{ibﬁe&w‘%eﬁr arﬁ, \ﬁé&lml palih t abl e

I

exanpl es i ncl ude,ﬁ%lut are no . ed t o Acet am nophen; Al feentani|
Hydr ochl or ﬁﬂé‘ft“mﬁrﬂ_@%%@_ﬁ @amrﬁﬁmﬁ?ﬁ tﬁﬁiPﬁdmewz@éate_dS@mrwgres&ve
Ani doxpgre; di‘é@hb@rrélﬁté%?rbaiﬁnhé&fdg%w@ Endnec! iih G8m ARbGRAR), acute pain
Hydr ochl ori de; WO 2007/ 075752P 1 US2006/ 048539 Ani T ol ac; Antipyrine;
Aspirin; B_B’ﬁﬁk*é%‘l"aﬁeﬁ‘?u"s_eﬁ?i%@m ﬁ@gﬂﬁﬂf@@ﬁﬁﬁlﬂ?rd@”tﬁ%%a{%ﬂ%am
Hydr ochl or gdfgfergblyﬁ@méﬁtaaék IR, CHIGRE IR frErOBLHBhAIRR: M BRI and

0

Br onf enac ium ,Buprenorg i ne drochl ori de; Butacetin; Butixirate;
But or phanoPtrosift BRIBERMBIPosLPPke E9NEHPamazepi ne; Car baspirin '
Cal ci um :

et oi d
opat hi c

25 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, ‘where-in the pain is chronic
pain. In another embodiment of the present invention, is a method for the
treatment of pain, wherain the pain is neurpoathic pain, more preferably
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5 Car bi phene Hydrochl oride; Carfentanil Citrate; C prefadol
Succi nate; C ramadol; C ramadol Hydrochloride; donixeril; Conixin;

Codei ne; Cagehmnent¥igsphate; Codei ne Sul fate; Conorphone periszonenassso
Hydrochl ori de; Cycl azoci ne; Dexoxadrol Hydrochl ori de; Dexpenedol ac;

Dezocine; Diflunisal; D hydrocodeine Bitartrate; D nefadane;

Di pyrone; Doxpi com ne Hydrochl oride; 10Drini dene; Enadoline

Hydrochl oride; Epirizole; Ergotam ne Tartrate; Ethoxazene

Hydrochl ori de; Etofenanate; Eugenol; Fenoprofen; Fenoprofen Cal cium

Egn][ anyl Cdidbatie; ndﬁk@;ﬁéﬁtﬁ? em«: ?@t,arlﬂthéreérhﬁadilmd?'h Elﬂth@ grelsEthﬁlIvéhl‘bn isa
um ne, e ea upr uaz ur oll ne
o oohl o mhbefd BF SEBtERN L O B e BAIP G BTN Baenac

| ndopr of en; Ketazoci ne; 15 Ketorfanol Ket or ol ac Tr onet ham ne;

Let d d I d had t hadyl. Acet at
rydr ochi or | de:  (LaBAARIAIAE N
Lof em z®l eob?ad:aﬁf]htsg,rmde?adm‘am&ﬁmsj fikDomyatgea, Heudachaﬂfﬁ:othafampbumm
Ma S cyl at e; e rochl.aride; .
Veper | i ne DRI AnGps e "RaEh Bo do6ibing) GRORH SReE DRy RAABAES Jsect
Hydr ochl or sﬂn@g Mh@dyde) Acairagienic Mmdﬂwftﬁénl@eprd%ﬂ‘mhfpémbpmllnﬁrst;tlai

MVet kephani d i
oot or Dy Bl SaRARL A e M BbtRinbiny ED: BBkamay phanyagitis,
Hydr ochl or mdesosiisl botehitinecdtudtenc Bhosaldie; stiaticrraonits, Myatidiohikojdiste ;

N a8t AP GeLBE R4 oAl Bhin post-

Nor acy mat hanerathheus h¢hnledﬁtlt:€mmilmstdctdﬂy¢ pathsyordroere, Ot apampedhic

G vani| | Okt EMBLAL G QUL IERHOTE, LS i,

Pent anor phoraralghe pasestuitice, bﬂ’emgmmtlmeywunm: laﬂoet-hdmetlﬁe:auaaigta, ne

o R RGeS SRS, O g

. Pi r ox1% amd@bstic meurdpathndedstiverpitic cates|gisr tmgsmucm mestirgldieo optio neddtis,

Pr of adol rj P. E .
yar ochi or e dfiio, ThRRIR He IR Sonl RBBNKE BT bau neuss.
Pr oxor phan ngdranits, @enmbrabhpheﬁeral@@,r@ehfabne@rejglﬁmnrﬂeﬂameura!gla

drochl S
Shi | oyl at e NESPos HRoRkppaRy G Aol iAot Rlort i Mdfiaole,
Mesyl at e; sﬁe@wm neusigianeamma metaa@a ot aioedralgial negadilimy e;
Tal osaj@t ene-&?aégg Eaﬁlta?%r@gfae red ﬁQHJa‘?d!Q NSiudard ﬁte[xbéqil\gﬁ‘ %engﬁe{laﬁ%

Sodiuny Tilidin dr ochl [ nac: Tonazocl ne
Tr amadol waufﬁi@aosm@orbﬁaén@ﬁte&gim wm,a@rrcﬁmal@ra, arélanm@tcambfwel disease,

Ver adol i nemaiﬁ&abw éﬁ‘qﬁiroh/\%r udmaénlidxsﬂ{rpﬁmrps&wﬁcra\é%%%b@ﬁ back
Xor phanol Mesyl at e; zi ne Hydrochl oride; Zenazoci ne Mesyl ate;

Zonepi rac BB IRWeITRA »awﬂcqqripa'ltenm@l&wfim Pgin.t he anal gesi c_may
be conbi nati on product, including, but not limted Novartis' FI ORI CET

or Forests' ESGA.C or generics (comnbination of acetam noph and
butal b¥%al and @&FF%P%‘E‘)'“CIWE?? IRy CRISeg YARGUR Iy nBRHEEY ﬁ'{‘:‘eﬁ or

aspirin, betajdwy (fak eaaﬂhpce'a;fdwn%es&\lau@ew ﬁhclu%@%@e‘vﬁ l@éargeﬁsypa‘s%

nmbi nat f Syn I b 15
T e e T (N
di chl or al pbﬁﬂ&lﬂé&jan@&(dﬂeﬁkéﬂpnsm igafipladdet phin, gall%%a%/aéﬁnobbs,tetnc

Dol t ENE mbi nat f t amol_ and
ot o) opPa o8 T AR TS PN QA S QLR P G SRR oo
acet andmop hrguries) calyy:d rtammlcsye)irorﬁé‘,ﬂlﬁﬁhs NiBu$dulbsieitahsprarasaid stpainy,;

v craLEve BRitbO R sivafts Ao b ARShae feloaiC e i bt d45,

the |ike. ulcer, duodenal ulcer, dysmenorrhea or endometriosis.




The term "subject” as used herein, refers to an animal, preferably a
manmal , nost preferably a human, who has been the object of

treat ment, W& absepyation or experiment. The t er Ber/us2006/048539
"therapeutically effective amount” as used herein, nmeans that anount

of active conpound or pharnmaceutical agent that eI icits the

bi ol ogi cal or nedicinal response in a tissue system animl or human

that is being sought by a 30researcher, veterinarian, medical doctor

or other clinician, which includes alleviation of the synptons of the

di sease or di SOC%%mQ%'aﬂﬂmbT&%%%ln -caused n%‘ﬁﬁ"rﬁlé?nhﬁﬁ:r?'b@ﬁ@%n

invention is directed to co erapy or co natign therapy,
conpri si ngoﬁﬁﬁ’?ﬂﬁ&'? a[f‘PHWaé?‘d&‘i@”g? OFBF SeFHABJARIRaRASCo RCHIBHRIINACY | )
WO 2007/ 07 &rABRRCTChSADEARABSS hofides0aRM IPndt! lnlite’N@, ﬁ@&d&fhé@fpﬁer

anal gesi c E%ents 't herapeutically effective anoynt” shal] nean that

amount of PHEK BBIRIaYRPERack Patselecieddsrmbarsmain reiingiromne
combi negl egjaemafit] Fég?éhéi leg' pﬁhﬁﬁy epmem@m galec&sd B fadi@liopathy)),

response. Eor exa eraﬁpeutl fective anmount of

co-t her apy E’B‘?rﬁ@l"b Ee‘%e%?fﬁiThP%"t' BRI eotP %Ft%'?ﬂfﬂﬁﬁﬁdoﬁtﬁo%'fqﬁﬁ opp)
or fornul am(dtés)taaeudoaunkmﬂﬁﬁ rSHEoRE lp@ﬂsﬁd: paﬁtgg maw@éﬂddn}a@y -hBgosaRdnt
of the conpound of H%W %{e the anpunt of the
anal gesi ¢ Hgthfat &g sh a'é"ea%'étﬁ"[‘lp(ﬂSF'ﬁ“ﬂlé‘?/Ea”&
gorrbl ned eﬁfygtasoﬁmiam scatnher pamummsldaw eidkestelVpainyelidtde pairt oMbaih
e recpgni ze in t

oot hefdl, BafkatnP REaddine, Shigrdtn, rfggﬁww’%wvﬂgfan&%woroa@ndwwéom
exanpl e absymdrotrize finravypdigiaf syrhﬁomenbﬂubdrtmfnsf eligarhatoid artiafitid, @om| a

(rn) and/o nt of t SI c agent individually may or may
not be the E\{?gﬁ'[sloﬁﬁﬁj?cé‘??'é@%lwg ®Ysed herein, the terns
“co-therapy” and "conbination therapy” 15 shaII nmean treatnent of a
subj ect in need,t e admi n sterin onp s,. of
formula (1) or ngﬁéﬁaqu%%m f'}?"t': T Al "W ‘?ﬂm%%ﬁc q{&%g’qgﬂg]ggey C
agent (85, wbmdidoms thdisoodgyeu ﬁ‘cth(es;)hrmﬂncboﬂabihmnht;)camﬂatfmmnImsc(rtlér)s and
t he anal ge ragen )..are ad .l st.e sui t.abl e, mean

Si mul t ancottiey S LseRte Mefr ol R et pf et e £ Bt

phar maceut dta@btu@@eﬁphandl ataumpach@net-héa@euo meawidias )ngﬂmhalrrmdralg(d )

separate aBeger bt Rl ERe o TR B b AR R S e b Baged o
each conpopaith swh abaemttti@ps.m oppositrdwnativ nediepathyrpolmaqehenftis,
i ni ) er B e R odrb o o R o A AR e R bt e sl
Exanpl es oturg@iﬂam@at@dtmep@hlmmmmmalaxxfd)mwnycaas@e;atmtnam eomplex
limted togg d&?&ﬁa{l ’pa'irpéwsﬂ%'%béd(%%aﬁlgfarﬁ s%%%é:d’ é{lrogamlc A7 %r A déﬂ-\t?

(so), transder nal ect al S e ad
directly teetvical painy seilexsspgppathiodistiorhy, phmtomd{mtp Eymdrete @nd other

I ntracer ebg@fonid Md aésime{th@lﬂo?aﬂet|ohfﬁés%ﬁié‘&)b&iﬁ%%&?&%é‘r

intrathecal, intracistemal, intraspinal and ) _pen-spinal 30 routes
of admhi st rat | B UspddEreineiie B aﬁﬁlsa@@rcaﬁaant &haﬂmm@w ebr al

needl es a:?hémﬁﬁce@ﬁbﬁleé muémpmvzdé BINVE i USR8 8ing T BBt not

conpound(s) of fornula (I formula (11) and.the anal gésic agentgs)

may be adni'Ri€H & eRicgs t?f@/aﬁ%e thseoh opneisrrigabantitRfgusatery sesnts
Tylenol-like compounds, NO donating compounds, TRAMADOL and

TRAMADOL -like compounds and antidepressants such as amitriptyline.
30 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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simul taneous or alternating reginens, at the sane or different tines
during the course of the therapy, concurrently in divided or single

forms. In apoembeshsent of the present invention Rl is $ehgRbRofskam
the group 5 consisting of hydrogen and nethyl.. In another enbodi nent

of the present invention R2 is selected fromthe group consisting of
hydrogen and nethyl. In yet another enbodi nent of the present

I nvention Rl and R2 are each hydrogen or Rl and R2 are each nethyl.
10l n an enbodi nent of the present invention -(CH2),- is selected from

the group QQRSIt| TN Q v raw T - Foagigent  of
t he present _i’ nslazstr'\tA ?gﬁgf'n%%%[riﬁ%qﬁg-n%ﬁ Ben‘]ﬂro%ﬂ%@ﬁyn an Shde:

- 1S
enbodi nent Bigifadine Wyd orin?&: Psifeygpait Hydrachisviden BronadplinssMaeist i ng
of hydr ogems;anfedmRt Bydiunp" _pﬁ’éxi&lpf‘nine%y%r%g@lﬁﬁﬂegﬂﬁbacbﬂn%ﬁm%' ment

of the present invention a is 1. In an I ment _of the present
i nventi on BUterPRANPH FsgPhrpginl artrele; Larpamageringt FarbasmBuCatsiimof

the pregenicdrBipaBhb &ydiobtiiodde; M4R&REnT CRMAE; ChréiadblSaRGhAEF
enbodi nent of e present invention b an integer fromoO t

a0t her  erSOTRIR GrarHeobK e aTideERIaTBHeY PERRIN GRARIR: GPERINg t o
1. I'n yet mHIsPRAteETRINESLIIAE; CBACRIRA. HydrBMabHISCIdIs-sdime;0f b
I yet | anobIR<Eng BYRERNIH o2 Mo B Mt DIAhokit DRSS an | nt oger
fromO to DimttoSodsing Bitarifatan Dfﬂﬁ‘afa@iaﬁamipgfoﬁémdxgwnmeipra&m@ﬂdé;s
Zre;ilaggit nI bgpmiéepyge; gr%gfz;”lgg P&bzéén?%ﬁgéqﬁ?z)o e; Ergofa%wi)ng Tarltr:r:]ttef?n0t her
Ethoxazene Hydrochloride; Etofenamate; Eugenol; Fenoprofen; Fenoprofen
Calcium; Fentanyl Citrate; Floctafenine; Flufenisal; Flunixin; Flunixin
Meglumine; Flupirtine Maleate; Fluproquazone; Fiuradoline Hydrochloride;
Flurbiprofen; Hydromorphone Hydrochloride; Ibufenac; Indoprofen; Ketazocine;
15  Ketorfanol; Ketorolac Tromethamine; Letimide Hydrochloride; Levomethadyl -
Acetate; Levomethadyl Acetate Hydrochioride; Levonantradol Hydrochloride;
Levorphano! Tarirate; Lofemizole Hydrochloride; Lofentanil Oxalate; Lorcinadol;
Lomoxicam; Magnesium Salicylate; Mefenamic Acid; Menabitan Hydrochloride;
Meperidine Hydrochloride; Meptazino! Hydrochloride; Methadone
20  Hydrochloride; Methadyl Acetate; Methopholine; Methotrimeprazine;
Metkephamid Acetate; Mimbane Hydrochloride, Mirfentanil Hydrochloride;
Molinazone; Morphine Sulfate; Moxazocine; Nabitan Hydrochloride; Nalbuphine
Hydrochloride; Nalmexone Hydrochioride; Namoxyrate; Nantradol
Hydrochloride; Naproxen; Naproxen Sodium; Naproxol; Nefopam
25  Hydrochloride; Nexeridine Hydrochloride; Noracymethadol Hydrochioride;
Ocfentanil Hydrochloride; Octazamide; Olvanil; Oxetorone Fumarate;
Oxycodone; Oxycodone Hydrochloride; Oxycodone Terephthalate;
. Oxymorphone Hydrochloride; Pemedolac; Pentamorphone; Pentazocine;
Pentazocine Hydrochloride; Pentazocine Lactate; Phenazopyridine
30 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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.(R5)b is selected fromthe group consisting of, (R5)b (135)c 5
0.--*and In an enbodi ment of the present invention,is selected
romthe gregpueRsisting of 2- (2 3-di hydro-benzo[ 1, 4]clpb@)gsﬂwl)”8,39
benzo[ 1, 3] clioxolyl), 3- (3,4-dihydro-benzo[1l ,4]dioxepinyl),

6- chl or o- 2, 3- di hydr o- benzo[ 1, 4] di oxi nyl ),

6-f | uor o- 2, 3-di hydr o- benzo[ 1, 4] cli oxinyl), 2-(chromanyl),
5-fluoro-2, 3- 10di hydro-benzo[ 1, 4] di oxi nyl ),

7-chl oro- 2, 3-di hydro-benzo[ 1, 4jclioxinyl), 2-(6-

oro- be”P@&ﬂorﬁth %Wrélt& Pyrroliphene Hydrochloride; Remifentanil Hydrochioride;
7-nitro- (é/dro- enzo[ 1,4] dioxinyl), 2-

hyl - 2, 3S@?W aleihanyide Maleafei ﬁg—,qu)ylamlde Saflzylate Meglumine; Salsalate;

5-chl or Q‘o@lttﬁn @é’i}éﬂé&b%ﬁl‘é[ﬁhﬁﬂa Méyﬁdi'é( |3ufentaml Sufentanil Citrate;

f
2-(
2-(
2-(
2-(
2-(
chl
(
t
26 br onp-2 hydr o- benzo 4]d|0X|ny
(
(
(2
(
e
(
(

h
2-
me

6, 7- di cﬂ'FiB‘Fl%t@G[gL di ﬂwmr@aﬁe ,T z"df[sfli"t?c-r@@dqlﬁﬂ% Succinate; Tebufelone;
8-¢ h$ or Q’eﬂy@aﬂiﬁb‘ Ch* RS B3QiLdn; Alikig 'I-ﬂMI’dohlé}{de, Tiopinac; Tonazocine

ro nap ht ho 41di_oxin

4. rret hyxﬂw (e Lrasp chmdmhwﬂq% TaRken ¥?e'r'! 'é%&ahlﬁ’é'ﬁ‘? bolamine;

sent i Nyepaddlitel ly@dbRIBYAEE; flémBEéJgﬂ%%ﬂr@b!ﬁtoﬁQQiSViéf@akagine Xorphanol
ro enzo Cl1oxlin

gercm ﬁ?orl APV&‘(&??IX%‘@HH)”& "EB%C;TPEB'PFL‘*%J £enazerig Ylesgaer 2am %‘Czs%d'“m

and Zucapsaicin.

2-
2-
2-
2-
15
2-
pr
2-
2-

10~ Additionally, the analgesic may be combination produgt, including, b&t.
not limited Novartis’ FIORICET or Forests’ ESGIC or generics {combination of
acetaminophen and butalbital and caffeine), FIORINAL or generics
(combination of aspirin, butalbital and cafieine, Novartis), MIGP RIV or generics
(combination of aspirin and metoclopromide; Sanofi-Syntheiabo), '

15  MIDRIN/MIDRID or generics (combination of acetaminophen and
dichidralphenazone; Carmnick), Sanofi-Synthelabo’s PARAMAX or Dolorgiet's
MIGRAENERTON or generics (combination of paracetamol and .
metoclopramide), Abbott’s VICODIN or generics {combination of
acetaminophen and hydrocodone), STADOL NS (butorphanol nasal spray;

20 Bristol-Myers Squibb), Boehringer Ingetheim's LONARID or Pfizers
MIGRALEVE or generics (combination of paracetamol and codeine), and the
like. _

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

25 observaiion 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

30 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 (l)

9



WD 2007/ 075752PCT/ US2006/ 048539 di hydr o- benzo[ 1, 4] cl i oxi nyl ),
2-(7-met hyl -2, 3-di hydro-benzo[ 1, 4] cl i oxi nyl ), 2-(6-

br ono- 2, 3- dihysrespenzo[ 1, 4] cl i oxi nyl) and

2- (6, 7-dichloro-2, 3-di hydro- benzo[1,4]clioxinyl). In ar};gwrl]}gznn(m48139
enbodi mrent of the present invention, is selected fromthe group
consi sting of 2-(2,3-di hydro-benzo[1, 4]di Oinyl), 2-(7-

5net hyl - 2, 3- di hydr o- benzo[ 1, 4] di oxi nyl ) and 2-(6-brono-2, 3-di hydr o-

benzo[ 1, 4] di oxi ny1). In an enbodi ment of the present

i nvention B5fdr§nﬁ£hﬂcérﬁﬁorﬂé @mﬁdas aﬁé@@@.&é@bﬂt@t"mwagéuﬁt@u%ﬁecﬁ\m _

| ower al kyl. In another enbodi nent g Bresent : I nvention R5 is
sel ect ed fABIAUEH] el mepn dhad ameet hricampination of agents; take together so

enbodi ment yit thé @ofbRRANEffédT\HBS @i démdas.@lbg@apsnﬁ%.c@rﬁ\altrbgoonse
conpound of forrrula é’%“e Is in the S-configuration. |In another

enbodi nent FBf SKHEPs $a8 HieTrpa Ay STepte SMEHBLOmINGIaRAcPREBrising
conpoungl ohdfririEtthior b a b&rﬁﬁibdi‘lﬂebf ﬁﬁuﬂﬂ '('q) lo® Wrﬂidl@ Q1) ér’ﬂ:i anegsthgli nent

of the present invention the npound ormul a ‘Qﬁ ent._as an
enant i oner ?EQHQP?‘%%VEH%"%P%G‘? émm%m FRRPIUNERERY mg'[?eﬁ)i @ formula
egrl ;:hggg}t I()%rﬁfﬂhel?n@ﬂlgt?éf&hefdh? e%{lﬁéﬁerﬁﬁl%ttvﬂgﬁ/ﬁik@hw %th@?bﬁr t han
abou 9 nore efera eat er abou 0 re

P ont or 1 haRAsNIAN fEvag Lobied STgeh T o R e R e AeChe. (ragter, it

present i nwginbé @QcoglrﬂiédJﬁ? ohB@kMedine el Qrt&HTtﬁ i ths thddienNts-tisrhpy Wil a

for on r.nore o he va{1 i abl es ge i.n her ei

.e. Ftl R2 - 13,
rr %0 o B oall G AranG deuf the SKabe S0S Aos GIMeat obis
|SUbft it Ugn;compo&ﬁﬁ of fdigtila O os-lﬂ@ﬁula endrsd/sctheciradurtr afithé haaesl et e-

| S as erl ne

present i nGERT igﬁlwcﬁ{ag!ya{gay PEIEY 'qui%\agﬁ%gaye\é?ﬁ@ﬁ’ ucg‘lgg‘ ? T o%?ﬂe
conpounds of the present invention are as listed in 30 Table 3. In
Ster eo- conf | gur AR IStEIe s FBH APaRPETPY i SPEPRRPReE eraRY e
at theis V\Dsﬁﬁmﬁﬂéh?ﬁﬁ’éﬂﬁﬁﬁ‘t UEAGELLELD #8688 BHeas ofcsl, d!)dmmtstWiﬂg ena@r more
e Ot Pl b R ol SO RSB A FHR), ¢ e
st er eo- conkngigesid agentés), Whsesth the ddepaunad(s) ofrfermuml (lyorcformualagdl) and
staffing n?l]iee Qljmgllgésic ageni(s) are administered by any suitable means,
simultaneously, sequentially, separately or in a single pharmaceutical
20 formulation. Where the compound(s) of formula (I) or formula (11} and the
analgesic agent(s) are administered in separate dosage forms, the number of
dosages administered pet. day for each compound may be the same or
different. The compound(s) of formula (I) or formula (ll) and the analgesic
agent(s} may be administered via the same or different routes of administration.
25 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, inti‘aspinal and / or peri-spinal
30 routes of administration by delivery via intracranial or intravertebral needles and
{ or catheters with or without pump devices. The compound(s) of formula (1) or
formula {il) and the analgesic agent(s) may be administered according to

10



Tabl e 1: Representative Conpounds of Forrmula (1) -R4ORL .-- \I11/ |
R | (CH2)a-N-S-N\ I\ O0A2 ID No. Stereo (CH2)2 NRMA RLR2 /. IRl

N/

10

15

20

25

WO 2007/075752 PCT/US2006/048539

simultaneous or alternating regimens, at the same or different times during the

course of the therapy, concurrently in divided or single forms.

In an embodiment of the present invention R! is selected from the group
consisting of hydrogen and methyl. In another embodiment of the present
invention R? is selected from the gfoup consisting of hydrogen and methyl. in
yet another embodiment of the present invention R' and R? are each hydrogen
or R and R? are each methyl.

In an embodiment of the present invention -(CHz)a- is selected from the
group consisting of —CHy- and ~CH2-CHz-. In another embaodiment of the
present invention -(CHg)g- is —CHp-.

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

In an embodiment of the present inventiona is 1.

In an embodiment of the present invention b is an integer from O to 2. In
another embodiment of the present invention ¢ is an integer from 0 to 2. In
another embodiment of the present invention b is an integer from 0 to 1. In
another embodiment of the present invention 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 0 to 1. In yet another embodiment of the
present invention b is an integer from0to 2 and ¢ is O.

In an embodiment of the present invention, is selected from the
. A O ] I 0 .
G SO Was
group consisting of I . O '

11



1 2-(2,3-dihydro- benzo[1,4]clioxinyl) CH2 NHHH 2
2- (benzo[ 1, 3j di oxolyl) CH2 NH H H 3 3-(3, 4-di hydro-2H
benzo[ 1, 4] gkhomeriHyd ) CH2 NH H PCT/US2006/048539

10

15

. In another embodiment of the present invention,.

| et 0%
is selected from the group consisting of

(HS)C

o I )T $94 b
In an embodiment of the present invention, is selected from the

group consisting of 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(benzo[1,3]dioxoly), 3-
(3,4-dihydro-benzol1 4]dioxepinyl}, 2-(6-chloro-2,3-dihydro-benzof1,4]dioxinyl),
2-(6-ﬂudro—a,s-dihydro-benzo['l ,4]dioxinyl), 2-(chromanyl), 2-(5-fluoro-2,3-
dihydro-benzo[1,4]dioxinyl), 2-(7-chlore-2,3-dihydro-benzo{1 4jdioxinyl}, 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 ,41dioxiny!), 2-(5-chloro-2,3-dihydro-
benzof1,4]dioxinyl), 2-(6-bromo-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6,7-dichioro-
2,3-dihydro-benzo[1,4]dioxinyl), 2-(8-chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-
(2,3-dihydro-naphthao[2,3-b][1 ,4]dipx§nyl) and 2-(4-methyl-benzo[1,3]dioxolyl}.

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

from the group consisting 2-(benzo[1,3]dioxolyl), 2-(2,3-dihydro-
benzo[ 1 ,4]dioxinyl), 2-{6-chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-chioro-2,3--

12



H 4 2-(2,3-di hydro- benzo[1,4]dioxinyl) S CH2 NHH H 2-(2,3-di hydro-
benzo[ 1, 4)dioxinyl) R- CH2 NH HH 6 2-(2, 37di hydr o-
benzo[ 1, 4] Gk 9 vz PCT/US2006/048539

10

15

20

256

30

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). In another embodiment of the present invention, .E

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

In an embodiment of the present invention R°® is selected from the grodp
consisting of halogen and tower alkyl. [In another embodiment of the present
invention R® is selected from chloro, fluoro, bromo and methyl,

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

in an embodiment of the present invention the compound of formula {I)
is present as an enantiomerically enriched mixiure, wherein the % enantiomeric
enrichment (% ee) is greater than about 75%, preferably greater than about
90%, more preferably greater than about 95%, most rireferably 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 (l.e.
R', R? R® R* X-Y and A) are independently selected to be any individual
substituer;t or any subset of substituents selected from the complete list as”
defined herein.

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



CH2 NH net hyl nmethyl 7 2-(2, 3-di hydro-
N(CH3) H H 8 2-(6-chloro-2, 3-di hydro-
H 9 2-(6-f k@bpr47535di hydr o-

benzo[ 1, 4] di oxi nyl) CH2
benzo[1,4]dioxinyl) S CH 2 NHH

PCT/US2006/048539

starred bond. Where no designation is listed, the compound was prepared as a

mixture of stereo-configurations. Where an “R” or “S” designation is listed, the

stereo-canfiguration was based on the enantiomerically enriched starting

material.
5
Table 1: Representative Compounds of Formula (I)
~ R* O 1
5 M. v
Tk \Lhala N\,
O R
1D No. Stereo| (CHz). | NR? R R*
2-(2,3-dihydro- T ,
benzo[1,4]dioxinyl) CHz NH H H
5 | 2-{benzo[,3jdioxoiy) CH: | NH | H H
3-(3,4-dihydro-2H-
3 benzo[1,4]dioxepinyl) CH5 ‘NH H H
2-(2,3-dihydro-
4 benzol1,4]dioxinyl} S CHz NH H H
5-(2,3-dihydro- '
5 benzo[1,4]dioxinyl) R CH2 NH H H
2-(2,3-dihydro-
6 benzo[1,4]dioxinyl) CHa NH | methyl | methyl
5-(2,3-dihydro-
7 benzol[1,4ldioxinyl} CHy N{(CHg} H H
2-(6-chloro-2,3-dihydro-
8 benzo[1,4]dioxinyl) S CH> NH H H
_ 2-(6-fluore-2,3-dihydro-
g benzo[1,4]dioxinyl) S CHz NH H H
10 2-(chromanyl) CH> NH H H
2-(5-flucro-2,3-dihydro-
13 benzo[1,4]diexinyl) S CH> NH H H

14




benzo[ 1, 41dioxinyl) S CH2 NHH H 10 2-(chromanyl) CH2 NH HH 13
2-(5-fluoro-2, 3-di hydro- benzo[1,4]clioxinyl) S CH2 NHHH
WO 2007/075752 PCT/US2006/048539

2~(7-chloro-2,3-dihydro-
14 benzof1,4]dioxinyl) S CH; NH H H
2-(6-chloro- .
18 benzo[1,3]dioxolyi) CH; NH H H
2-(2,3-dihydro- . '
16 benzo[1,4]dioxinyl) CH2CH NH H H
2-(7-nitro-2,3-dihydro-
18 benzo[1,4ldioxinyl) | S CHa NH H H
2-(7-methyl-2,3-dihydro-
19 benzo[1,4]dioxinyl) S CHs NH H H
2-(5-chiorc-2,3-dihydro-
20 benzo[1,4]dioxinyl) S CH: NH H H
2-(8-methoxy-2,3-
dihydro-
22 benzol1,4]dioxinyl) S CH: NH H H
X 2-(8-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 CHz NH H H
2-(2,3~dihydro-
naphtho[2,3-
33 b][1,4]dioxinyl) S CHg NH H H
2-(4-methyl-
35 . benzo[1,3]dioxolyl) CHa NH H H

Table 2: Additional Compounds of the Present Invention

— R14 e R11
<N | |
Y Do X N—S8—N
N _ i \]:{12
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WO 2007/ 075752PCT/ US2006/ 048539 14 2-(7-chl oro-2, 3-di hydr o-
benzo[ 1, 4] di oxinyl) S CH2 NH H H 15 2-(6-chloro- benzo[ 1, 3] di oxol y1)
CH2 NH H Hw@207407753- di hydro- benzo[l ,4]dioxinyl) CH2eHZys2006/048539

ID No. Stereo X NR™ [ RV R'2

2~(5-methoxy-2,3-dihydro-
23 benzo[1,4]dioxinyl} S CH;z NH H H

2-(6-methylcarbonyl-2,3-
dihydro- .
26 benzo[1,4]dioxinyl) S CHs NH H H

2-(8-methoxycarbonyl-2,3-
dihydro-
32 benzo[1,4]dioxinyl) S CHo NH H H

2-(8-hydroxymethyl-2,3-
dihydro-
34 benzo[1,4]dioxinyl) S CH» NH H H

2-(7-amino-2,3-dihydro-
36 benzo[1,4]dioxinyl) S CH. NH H H

As used herein, unless otherwise noted, "halogen” shall mean chlorine,

bromine, fluorine and iodine.

5 As used herein, unless otherwise noted, the term “alkyl” whether used
alone or as part of a substituent group, incfudes straight and branched chains.
For example, alkyl radicals include methyl, sthyl, propyl, isopropyl, butyl,
isobutyl, sec-butyl, t-butyl, penty! and the like. Unless otherwise noted, “lower”

when used with alkyl means a carbon chain composition of 1-4 carbon atoms.

10
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.
15
As used herein, the notation “*” shall denote the presence of a stereogenic
center.
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NHHH18 2-(7-nitro-2, 3-di hydro- benzo[1,4]dioxinyl) S CH2 NH HH 19
2-(7-net hyl-213-di hydro- benzo[ 1, 4]dioxinyl) S CH2 NH H H 20
2- (5- chl or av@add7ahishspdr o- benzo[ 1, 4] di oxi nyl ) PCT/US2006/048539

10

15

When a particular group is "substituted” (e.g., alkyl, aryl, ete.), that
group may have one or more substituents, preferably from one to five
substituents, more preferably from one to three substituents, most preferably
from one to two substituents, independently selected from the list of
substituents.

With reference 1o substituents, the term “independentiy”’ means that
when more than one of such substituents is possible, such substituents may be
the same or different from each other.

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

Q : :
-§—(alkyl))kN/ (@) O :
H .

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

DCC =  Diecyclohexyl Carbodiimide
DCE =  Dichloroethane

DCM = Dichioromethane
DIPEA or DIEA =  Diisopropylethylamine
DMF =  N,N-Dimethylfoarmamide
DMSO =  Dimethylsulfoxide

EDC =  Ethylcarbodiimide

EtsN or TEA =  Triethylamine

Et,O =  Diethyl ether

EA or EtOAc = Ethyi acetala

EtOH =  Ethanol

17



S CH2 NHH H 22 2-(8-nethoxy-2, 3-
NH H H 24 2-(6-brono-2, 3-di hydr o-
WO 2007/075752

IPA

Hept
HOBT
HPLC

LAH

M or MeOH
NMR

Pd-C’

RP HPLC

di hydro- benzo[ 1, 4]dioxinyl) S CH2
benzo[ 1, 4]dioxinyl) S CH NHHH
PCT/US2006/048539

' 2-propanol

Heptane

1-Hydroxybenzotriazole

High Pressure Liquid Chromatography
Lithium Aluminum Hydride

Methanol

Nuclear Magnetic Resonance
Palladium on Carbon Catalyst

Reverse Phase High Pressure Liquid

.Ch rométography

RT orrt
TEA
TFA
THF
TLC

Room temperature
Triethylamine
Trifluoroacstic Acid
Tetrahydrofuran

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 to be understood that all such isomers and mixiures

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.,

10

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

15

useful in the preparation of compounds according to tﬁis 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

18



29 2-(6,7-dichloro-2,3- dihydro- benzo[1,4]dioxinyl) CO] CH2 NHH H
30 2-(8-chloro-2,3-dihydro- benzoll ,4]clioxinyl) S CH2 NHHH 33
2- (2, 3- di hy#l eporspdyt ho[ 2, 3- b] [ 1, 41di oxi nyl) PCT/US2006/048539

10

15

20

25

30

pharmaceutically acceptable acid such as hydrochloric acid, sulfuric acid,
fumaric acid, maleic acid, succinic acid, acetic acid, benzoic acid, citric acid,
tartaric acid, carbonic acid or phosphoric acid. Furthermore, where the
compounds of the invention carry an acidic moiety, suitable pharmaceutically
acceptable salts thereof may include alkali metal salts, e.g., sodium or
potassium salts; alkaline earth metal salts, e.g., calcium or magnesium saits;
and salts formed with suitable organic ligands, e.g., quaternary ammonium
salts. Thus, representative pharmaceutically acceptable salts include the
following:

acetate, benzenesulfonate, henzoate, bicarbonate, bisulfate, bitartrate,
boraie, bromide, calcium edetate, camsylate, carbonate, chloride, clavulanate,
citrate, dihydrochioride, 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, subacetatse, succinate, tannate, tarrate, 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, (+)-(18)-camphor-10-sulfonic acid, capric acid, caproic acid, caprylic acid,
cinnamic acid, citric acid, cyclamic acid, dodecylsulfuric acid, ethane-1,2-
disulfonic acid, ethanesuifonic acid, 2-hydrocy-ethanesulfonic acid, formic acid,
fumaric acid, galactaric acid, gentisic acid, gluccheptonic acid, D-giuconic acid,
D-glucoronic acid, L-glutamic acid, o-oxo-glutaric acid, glycolic acid, hipuric
acid, hydrobromic acid, hydrochloric acid, (+)-L-lactic acid, (x)-DL-lactic acid,

_lactobionic acid, maleic acid, (-)-L-malic acid, malonic acid, (+)-DL-mandelic

18



SCH2 NHHH 35 2-(4-nethyl - benzo[1,3]clioxolyl) CH2 NHH H Table
2: Additional Conpounds of the Present Invention R14 OR11 111/ X

N-S-N I\ y@a0d748%57s2 PCT/US2006/048539

10

15

20

acid, methanesulfonic acid, naphthalene-2-sulfonic acid, naphthalene-1,5-
disulfonic acid, 1-hydroxy-2-naphthoic acid, nicotinc acid, nitric acid, oleic acid,
orotic acid, oxalic acid, palmitric acid, pamoic acid, phosphoric acid, L-
pyroglutamic acid, salicylic acid, 4-amino-salicylic acid, sebaic acid, stearic
acid, succinic acid, sulfuric acid, tannic acid , (+)-L-tartaric acid, thiocyanic acid,
p-toluenesulfonic acid and undecylenic acid; and

bases including ammonia, L-arginine, benethamine, benzathine, calcium
hydroxide, choline, deanol, disthanclamine, disthylamine, 2-(diethylamino)-
ethanol, ethanolamine, ethylenediamine, N-methyl-glucamine, hydrabamine,
1H-imidazole, L-lysine, magnesium hydroxide, 4-(2-hydroxyethyl)-morpholine,
piperazine, potassium hydroxide, 1-(2-hydroxyethyl)-pyirolidine, secondary
amine, sodium hydroxide, triethanolamine, tromethamine and zine hydroxide.

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

|
T—NH .

: R* O 1
) — e
cl—S—N * TEA [N
Il \RQ o
C ()
(X1
theme 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 vield the corresponding compound of formula (la).
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WD 2007/ 075752PCT/ US2006/ 048539 ID No. . - . 1yl . _ . Stereo X NR14
R11 R12 23 2-(5-net hoxy-2, 3-di hydro- benzo[ 1, 41clioxinyl) S

CH2 WO 2007/075752 PCT/US2006/048539

Alternatively, a suitably substituted compound of formula (X), a known
compound or compound prepared by known methods, is reacted with a suitably
substituted compound of formula (Xl}, a known compound or compound
p:repared by known methods, in the presence of a base such as TEA, DIPEA,

5 pyridine, and the like, in an organic scolvent such as DMF, DMSO, and the like,
to yield the corresponding campound of formula (1).

Compounds of formula {X) wherein .E is

o g%
B
may be prepared according to the process outiined

10 in Scheme 2.

—C SO
(RO CHadoy ~—————= R Q D—(CHado-
& 0 0 . G .}—NH2
O

AY
it (lower alkyl) oy
L (F{S)b O: >—(CH2 0 4
NH2
(Xa)
Scheme 2

Accordingly, a suitably substituted compound of formula (Xl1), a known
compound or compound prepared by known method (for example as described
156  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 farmula (XII). '
The compound of formuia (XIil} is reacted with a suitably selected
reducing agent, such as LAH, and the like, and the like, in an organic solvent
20 such as THF, diethyl ether, and the like, to yield the corresponding compound
of formula (Xa).
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NH HH 2
NH H H 3
CH2 NH H

6 2-(6-nethyl carbonyl-2,3- dihydro- benzo[1,4]dioxinyl) S CH2
2 2-(6-nethoxycarbonyl-2, 3- di hydro- benzo[1,4]dioxinyl) S
. W2007/075752 PCT/US2006/048539

Compounds of formula (X) wherein is selected from
O -
NN |
( )b |
/ may be prepared according to-the process outlined

in Scheme 3.
)

0
\ O (CH2)0.1'—< h \ G (CH2)0-1_<
5 &)

(Xiv) (XV)

G (CHg)g.1™™\
N
- e (R —}_ NHz
( )b @ .

(Xb)

_ Scheme 3

Accordingly, a suitably substitutegl compound of formula (XIV), a known
compound or compound prepared by known methods, is reacted with NH,OH,
in the presence of a coupling agent such as DCC, and the like,, optionally in an

10  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

15 (Xb).
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2- (6- hydroxynet hyl-2, 3- di hydro- benzo[1,4]clioxinyl) S CH2 NH H H 36
2-(7-am no- 2, 3-di hydro- benzo[1,4]clioxinyl) S CH2 NH H H As
used her ei Ryp Ypbesss0t herwi se noted, "hal ogen" shall nE@ETﬁ@&ﬁ&ﬁﬁﬁw
brom ne, fluorine and iodine. 5As used herein, unless otherw se
noted, the term"al kyl" whether used alone or as part of a
substituent group, includes straight and branched chai ns. For
exanpl e, alkyl radicals include nethyl, ethyl, propyl, isopropyl,
butyl, isobutyl, sec-butyl, t-butyl, pentyl and the like. Unless

ot herwi se noted, "lower"” when used with al ky pans a carbon chain
conposition of 1-4 carbon atons. 10 : @
Compounds of formula (X) wherein - is selected from

O .
] i T 17.)
()
- o

process outlined in Scheme 4.

O O
\ J‘j \\ CN
R5), - ! ' - R® I j/‘\
(e =7 j/\ e Oiﬁ

and wherein a is 2, may be prepared according to the

o)
(XVi) (XVil)
_ I O NH,
Y "@ j/\/
“ o
5 (Xc)
Scheme 5

Accordingly, a suitably substituted compound of formula (XVI) wherein J!
is a suitable leaving group such as Br, Cl, 1, tosyl, mesy}, triflyl, and the like, a
known compound or compound prepared by known methods (for example, by

10 activating the corresponding compound wherein J' is OH), is reacted with a

cyanide such as potassium cyanide, sodium cyanide, and the like, in an
organic solvent such as DMSO, DMF, THF, and the like, to yield the
corresponding compound of formuia (XVII).

The compound of formula (XVIl) is reduced according to known methods,

15 for example by reacting with a suitable reducing agent such as LAH, borane,

and the like, to yield the corresponding compound of formula (Xc).
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As used herein, unless otherw se noted, "al koxy" shall denote an
oxygen et her radical of the above described straight or brahched

chai n al kylw@b@ypssssdor exanpl e, methoxy, ethoxy, n-propexXsannen4ssse
sec- but oxy, t-butoxy, n-hexyloxy and the |like. 15 As used herein, the
notation "*" shall denote the presence of a stereogenic center. WO
20071075752PCT/ US2006/ 048539 When a particular group is
"substituted" (e.g., alkyl, aryl, etc.), that group may have one or
nore substituents, preferably fromone to five substituents, nore
preferably fromone to three substituents, preferably 5from one
to two substituents,. i ndependent |y sel ect om the |ist of
substituents. reference to |'guents, the term

"i ndependent | y" C@EH?%JQQQ&%”WHE\“}W el ome”of ISsIRIBCISHBMt uent s i s
possi bl e, such substituygntg yay be 10 the sane or different from each
ot her erxgtan ﬁ‘d nonmencl ature used throughout this

di sC osure(R?)hweTc-er ort| on of the designated side chain is
described first, g acent functl onal i t¥dtaovvar ttheth
poi nt of attachment. Thus, folfm }@}%5 ' 2 i T MR PEHATPd aggotding tothe
am no- car bprqdesaldayllﬁédsul&ﬂf!etmmﬁi refers to a group of the fornmula O

4- (al kyl) Abbrdaw ations used in the specifi Cétl on
particularly th | es, are as R 2
DCC=Di cyc| ¢id od| i fri de DCE=Dichl OfRFHH: NS
Di chl or onmet hane | EA=DI i sopropyl et hyl™a
N, N- Di net hyl f or mram de
(XVi) : (XIX)
O N O
. O : O
. e I NH
b | 2
ol I NS SR
- 0 , o ,
5 (XX) (Xd)
Scheme 5

Accordingly, a suitably substituted compound of formula (XVIH), a known
compound or compound prepared by known methods is activated, according to
known method, to yield the corresponding compound of formula (XIX), whetein

10  J%is a suitable leaving group, such tosylate, Cl, Br, |, mesylate, triflate, and the .
like. ‘

The compound of formula (X1X) 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

15  elevated temperatute in the range of from 50°C to about 200°C, more
' preferably, at about reflux temperature, to vield thé corresponding compdund of
formula (XX). '
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DVSO=Di net hyl sul f oxi de EDCEt hyl car bodi i m de Et 3N or TEA=
Tri ethyl am ne Et 20=Di et hyl ether EA or Et0Ac= Ethyl acetate EtOH=

Et hanol | RfgZampapanol Hept= Heptane HOBT= 1- Hydroxybe bR
HPLC= Hi gh Pressure Liquid Chromatography LAH= Lithium Eﬁﬁ%&%{ﬂﬁ?&%g

Hydri de M or MeOH= Met hanol NVR= Nucl ear Magnetic Resonance Pd-C =
Pal | adi um on Carbon Catal yst RP HPLC= Reverse Phase H gh Pressure
Li qui d Chromat ography RT or rt= Room tenperature TEA= Tri et hyl am ne
TFA= Trifluoroacetic Acid THF= Tetrahydrofuran TLC= Thin Layer

Chr omat ogr aphy  The compound of formula (XX) is reacted with NoHa, a known
compound, in an organic solvent such as ethanol, methanol, and the like,
preferably, at an elevated temperature in the range of from about 50°C to about
100°C, more preferably, at about reflux temperature, and the like, to yield the

5 corresponding compound of formula (Xd).

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

(R,
wherein is selected from

I+

(RS)c (RS)G
3
(R%)s > — (A% j%
§ PN
e (R
X X
-OJ B eSO WL
s Ry
10
(Rs)c
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.
15

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 siij:gle

20 enantiomer (or mixture of enantiomers wherein one enantiomer is enriched) for

the appropriate starting material.
' 25



Where the conpounds according to this invention have at | east one
chiral center, they may accordingly exist as enantioners. \Were the
conpounds < or nore chiral centers, they may kitdo9f

exi st as SQﬂ?ggﬁg?g%ﬁers. It is to be understood that a??g%%%ﬁﬁﬁk&%

i soners and m xtures thereof are enconpassed within the scope of the
present invention. Furthernore, sone of the crystalline fornms for the
conpounds nmay exi st as pol ynorphs and as such are intended to be
included in the present invention. In addition, some of the conpounds
may form solvates with water (i.e., 10 hydrates) or conmmbn organic
sol vents, and such solvates are also intended to be enconpassed
within the scop®nefskillacsinithe &nwilliecognize thatyheriin 4 ieastien siamcol thee

sal ts of tpPRERATPREALSH Pla I'S%%a{rié\ﬂ%t'lr?ﬁ \ﬁéﬁéﬁfroftébl\ﬂa(?ﬂs B%d}l@ent systems,
"pharmaceuti cal |y acceptable sa er salts O¥B‘lq owever, ‘be

15usef ul i AaidHeapiapatentnay also ko aysigd @t frea Migiug siilabirslkentsn
or of tdei b BHYLARGRWMEal |y acceptabl e salts. Suitable

phar maceutically acceptable salts of the conpounds include acid
addition salts which may, for exanple, be fornmed by m xing a solution

of the conpoundyyids8 tﬁe%%d&s's@é‘f&fthé pr@émaﬂa@@ﬂiﬁec@womc@%ﬁg to

acid such as hydrochloric acid furic acid, fumarjc acid, nmalelc

aci d, succfhf @vaetien Q'H@éﬁedodﬁixﬁ” elﬁ’éﬁ%%‘sa’@ieéﬁs tEp$q [SOMRLT Mk BB tari ¢

acid, carbegbsradsd By ebnpditrPRPidchnRfied. suEH ks eEpRaBve \&hﬂ:rrﬁatbgpaphy
corrpounds g?_ t he invention carr aci di ¢, noi et

phar matut RgI9XRARCE SPaY Pe Rig %@g i, ERQEERIC AR %d?@'&@uérﬁ’a?ﬂ“%‘f*’él
salts, e.gmayssslptspadsd RARESHY aﬁmaisbacmals&aﬂhlea& &t rhzsﬁﬁﬁlah et s,

eg,calmumor nesi_um sal t s n S . formed with
R TR T N M R TR
represent aby\smrrdfaaa et tiduan lshigh aem@tc&hiamoﬁaif td%mmbmlcmmrs by salt

foll owi ng: ,10acet at.e, benzenesul f onat icar

bi sul fat o, PP Hkan BOTGRD SuhBrHar sl e i SR B e agid.
cgr boln‘&s e, anbfod lr(a-ples, p-@d:lavw-latm*temc adidl falbeeddyhiyalsipail ouystiaehzaedatsmt{e
edi syl ate, esto

I f
o ut amt o, "HYRORIGH of Bk pase!s B85 BbBusiits TR 4R pP HEAVRR By
hydr obr omi &ﬁmahmdrui(diﬁmeieﬂ:a)eﬁw@b‘tevsymeq:rhtdbeaméoweddblyd:m,romatographic-

15|soth|onate l.actate, |actobjonat t t

mandel at o Sreew B ehTeri Bl BLiRIR B abRR! Preleilely 1T o8pBpace
nmucat e, napsay la¢ essohigd agieg aNhimd ALY cgamnne anmoni um sal t, ol eat e,
panoatg. (enbonate), pal mtate, pantothenate, phosphate/di phosphate,

pol ygalacturonate, salicylate, stearate, sulfate, subacetate,
succi nat e, tann&ugipgtaat ofdhe processkafer, prepasatianef tlm)compeuw@gftﬂ@ and .

valerate. nocanti Sﬁeﬁ'h‘gaiﬂe?n??éééﬁrf‘Q%@Eﬁ@éirﬂq? ?!ct%%n%ﬁﬁg dr"

the prepar RiTon o arrra ically acce
fol | owi ng: rerdtivs grﬂ@wmh@@ya:tfélw gidesules ormednedh Eh!@aﬂiﬁ]’ begshipved by

acyl at ed amé}:fh Ve.-?.ﬁsu lgr&eﬂﬁh@gr&ip@ Bidh %E%sg%%ﬁ@é& i1fPtdective

L- aspartlc acl benzene oni ¢ acid, benzoic aci

4- acet & dwmwmﬂr%vﬁ#@omﬁﬁw@ﬁmm t97%iand

(+) - (18) - camphededAd RUbi@RA. Cwa@ trotedifd Sraiisdn GRBHRY s%rﬂﬁbgts John
capryllc aCId cinnamc acid , rc aci cyclam C acCl
dodecy! sul Mg Y& 29N, 18?F1aﬂ-é‘ePtheCHP% Gres *Baléé’?de"@ﬂ’ﬁgr?éﬁﬂq'ﬂﬁﬂ@m

acid, 2- hy@uagaqﬁdi@fa@whé.ﬁgIn@etaeugiknéwﬁIfrao%ﬂtﬁsaint 30 fumaric acid,
gal actaric acid, gentisic acid, glucoheptonic acid, Dgtuconl c acid,

D-glucoronic acid, L-glutamc acid, aroxo-glutaric aci d, glycolic
acid, gppuric aqitg, prB¥ERIaRvENich faaher cémﬁfﬁé‘d]bhﬁmo@mldal c(ofr)pdaﬁ(mstl c

gg: g %I g:ﬁzplg}?ag%iﬁé o%(éaoq'ﬂzgqaggéfgg‘lnq?@ﬁ&s oaf%omﬁulm%l With g%'h lfn'lzgtctg-utlcaﬂB
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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WO 20071075752PCT/ US2006/ 048539 aci d, net hanesul fonic aci d,
napht hal ene- 2- sul foni ¢ aci d, naphthal ene-1,5- disulfonic acid,

1- hydr oxy- 2ppanhhiei,c acid, nicotine acid, nitric aCid,Pﬁi%bﬁmQ&&Qw
orotic acid, oxalic acid, paln1tr|c acid, panoic acid, phosphoric
acid, L- pyroglutanlc aC|d salicylic aC|d 4-am no-salicylic acid,
sebai ¢ acid, stearic 5acid, succinic acid, sulfuric acid, tannic
acid, (+)-L-tartaric acid, thiocyanic acid, p-toluenesulfonic acid

and undecyl enic acid; and bases including ammoni a, L-arginine,
benet hami ngred2f8d 8 ﬁhtﬂﬁate@ﬁn%ﬁﬁ'kﬁyéérﬁ W oFEGh Bﬁndsd\ﬁrﬁﬁ‘&'
dlethanolaﬁ1ne dlgth | ami'ne, E2 dlethﬁ?an1go - b hanol

et hanol ani HBafﬂé%crﬁH“éﬁ CRHAT ﬁ@OrﬂmﬂéPWFV@'PWPHEWW@BWM@OUWQ

1H i m dazotehnlguessiTH cémgf‘ﬁ%'yl{ﬁké‘)ﬁ%leé WeRety of forms dependm% upon the
4- (2- hydr oxyet hol i ne, pi perazi ne, potassium hydroxi

1-(2- hydroséygfq%rgutw ARl iOrs e BERPAIRMI6E20 < ORHS AT IRl

triethamol ﬁf@ﬁé@aﬂdﬁ%ﬁ@é@ﬁ&be@i&%n@ @ﬁx%YéHcPécbldﬁons sunable carriers and
Conpounds of f.ornu ucfe &/ater be prepared acc ing to rocess 15

outlined if @EH%%'C JI¥edsr lsn glophols. ﬁavqrm %%ﬁwrgﬁﬁﬁ\f@ave&
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pr ef er abl yPRAEPE: ﬁaPﬁWé]e&ﬂnyéﬁ&&é“ |S§""%k?]§s°€ﬁ‘ﬂer?r?n§r?dé’rﬁtﬁ’ﬁﬁtnﬁ?‘Hd? FEERRR)e

of about 2stgarepaillierfis egrahurtia ta@enttsnltﬂﬂlclah&@:ilrfge?@dﬁﬁﬁieg%\tﬁg &gentE,
at an el evate

di oxan and ,the. lik r ef er abl ature in th
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Sobat 1 t ot BRI eTRL RAT ISy SR he 3l wi ROy ESntisn RSB by and
prepar ed bytHenbtvgredizhbonmy besaddettodrcmiakh s@ll.ﬁhliflty abpessmEtiont ut ed

conmpound of .faryula (Xl a known. conmpound or oun repar ed by
cnonn. et hiieHoB' Sebepbiond ot B8 HofS TS Aea Br i8PhRH upbeiusou

pyri di 1, aadietdhealonighkeith apppriategadditivesol vent such as DMVF, DVSO, and
the like, to yield the correspondi ng conpound of formula (I).

Compounds of fornula (X) wherein O (R5)b Onmay be prepared according
to the process: Gatpgrepae the phanBabeumica? compositions of this invention, one or

more compounds of the present invention as the active ingredient is intimately
admixed with a phatmaceutical carrier according to conventional

20 pharmaceutical compounding techniques, which carrier may take a wide .
variety of forms depending of the form of preparaition desired for administration,
e.g., oral or parenteral such as intramuscular, [n 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,

25 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.

30 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 desi}ed, tablets may be sugar coated or

enteric coatad by standard techniques. For parenterals, the carrier will usually
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(R5 )b>--(CH2)o0-i (Xa) Schene 2 Accordingly, a suitably
substituted conpound of fornmula (XIl), a known conpound or conpound

prepared byydnawisidt hod (for exanple as described 15 i B-peRaNBIBs30
above) is reacted with NHACH, a known conpound, optionally 1n an

organi ¢ solvent such as acetonitrile, and the like, to yield the
correspondi ng conpound of formula (XI11). The conpound of
formula (XIIl) is reacted with a suitably selected . reduci ng agent,
such as LAH, and the like, and the like, in an organic solvent 20
such as THeEomgrisd lsydrile ader, trandgh behdriikgredieatsy ifet ekarhglectar pagpmsedi ng

comound oLy bPAri Tl Kb oEREBN R T/ Bl G |
process oususpmaions may also be prepared, in which case appropriate liquid carriers,
suspending agenis and the like may be employed. The pharmaceutical
5 compositions herein will contain, per dosage unit, e.g., tabiet, capsule, powder,
injection, teaspoonful and the like, an amount of the aciive ingredient
necessary to deliver an effective dose as described above. The
pharmaceutical compositions herein will contain, per unit dosage unit, e.g.,
tablet, capsule, powder, injection, suppository, teaspoonful and the like, of from
10 about 0.1-1000 mg and may be given at a dosage of from about 0.01-200.0
mg/kg/day, preferably from about 0.1 to 100 mg/kg/day, more preferably from
about 0.5-50 mg/kg/day, more preferably from about 1.0-25.0 mg/kg/day or any
range therein. The dosages, however, may‘ be varied depending upon the
requirement of the patients, the severity of the condition being treated and the
15 compound being employed. The use of either daily administration or post-
periodic dosing may be employed.

Preferably these compesitions are in unit dosage forms from such as

tablets, pills, capsules, powders, granules, sterile parenteral solutions or

20 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,

25  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,

30 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 pharmaceuticaily acceptable salt thereof. When referring to
these preformulation compositions as homogeneous, i} is meant that the active
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(XIV)(XV) (R5)64-NI-12 (Xb) 5 Schene 3 Accordingly, a suitably
substituted conpound of fornmula (XIV), a known conpound or conpound

prepared byydhpw#Bt hods, is reacted with NHACH in the piesREGEsHf
a coupling agent such as DCC, and the like,, optionally In an

10or gani ¢ solvent such as acetonitrile, and the like, to yield the

correspondi ng conpound of formula (XV). The conpound of formula (XV)
Is reacted with a suitably sel ected reduci ng agent, such as LAH, and
the like, in an organic solvent such as THF, diethyl ether, and the

like, to yimjrédieheiscaispaspansdeny thaugasntiel cdisdtiich 46 Xhe
Conmpoundsof for ml] aﬁrxi wher ej ni elected fro é g% t?, 1, Oand fv\,her ein
2152 e OBBHEPAPaY ACERRIN Hp RO i LB RO e
4. (R5)b- - slich a8Qai¥M, plI\Ard capsules. This solid preformulation composition is
then subdivided into unit dosage forms of the type described above containing
5§ 'from 0.1 to about 1000 mg of the active ingredient of the present invention.
The tablets or pills of the novel composition can be coated or otherwise -
compounded to provide a dosage form affording the advantage of prolonged
action. For example, the tablet or pill can comprise an inner dosage and an
_outer dosage component, the latter being in the form of an envelope over the
: 10 former. The two components can be separaied by an enteric layer which
serves to resist disintegration in the stomach and permits the inher component.
to pass intact into the duodenum or to be delayed in release. ‘A variety of
material can be used for such enteric layers or coatings, such materials
including a number of polymeric acids with such materials as shellac, cetyl
15 alcohol and cellulose acetate.

The liquid forms in which the novel compositions of the present invention
may be incorporated for administration orally or by injection include, agueous
solutions, suitably flavored syrups, aqueous or oil suspensions, and flavored

20 emulsions with edible oils such as cottonseed oil, sesame oil, coconut oil or
peanut oil, as weli as elixirs and similar pharmaceutical vehicles. Suitable
dispersing or suspending agents for agusous suspensions, include synthetic
and natural gums such as tragacanth, acacia, alginate, dextran, sodium
carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone or gelatin.

25

The method of treating depression described in the present invention may
also be carried out using a pharmaceutical i:omposition comprising any of the
compounds as defined herein and a pharmaceutically acceptable carrier. The
phamaceutical compostition may contain between about 0.1 mg and 1000 mg,

30 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
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5(XC) Schene 5 Accordingly, a suitably substituted conmpound of
formula (XVI) wherein J.1 is a suitable |eaving group such as Br, C,

I, tosyl, RegYdrmissif1lyl, and the like, a known conpoung.g 2 d
prepared by known net hods (for exanple, by. 10 activat ?ﬁgfusﬁ@%’&%

correspondi ng conpound wherein J1 is OH), is reacted with a cyani de
such as potassi um cyani de, sodium cyanide, and the like, in an
organi ¢ solvent such as DMSO, DMF, THF, and the like, to yield the
correspondi ng conpound of formula (XVI1). The conpound of

formul a (Xubént)ngss Cedpositlome sultaticter beal &ﬂm:vﬂsmtdmdaudel@oifcpfonaxamﬂhe

by reactin ultable redu such as_.LAH,  bor and
The ke 85 Wlecibidhediinieiaiibe eedbRibaRe Br S kAt ed o
2007/ P?S?S%?éihﬁi@ﬂ?éﬁ%&é&a@e an@)‘ gfrmu‘ra& ar;ﬁ)%owdm @gm likglicl?
is selected from ,0an erein ais red accor

Lhe " pr ocestPBl FEFlode FRLASHErdps. Sifere RiyaRa SR e neRSERE, gty
a suitabl yusaﬂmﬁtdrmmﬂemmaﬁmnistmbnﬁmlm atefild\Adlutonsgetunisionscorpound
or corrpound ared by known nethods is activated, according to
known net hSH r% eI d the correspondi ng compound of formula (X1 X),

wherein 10J2 is a suitable |eaving group, such tosylate, C, Br, I,
nmesyl ate, trifl ndt nd o

e et e L A BBl iRenge.ciine SRS OMVGHRIL Ry b iRutorq

pht hl i m deijn ssthglendapih diadd, o the, totahdaiihdodageanay be adnonigined insdividedt

such %o UVEOSQ@RWO?%BQ} 'Hrtfédrltﬁnesacﬂaqw.t %ﬂhb#ﬁ(ﬂ@?ﬁg%g{:@l%y for ’me &%sent
invention can be administered in intranasal form via topical use of suitable
intranasal vehicles, or via transdermal skin patches well known to those of
ordinary skill in that art. To be administered in the form of a transdermal delivery
system, the dosage administration will, of course, be continuous rather than

15 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,

20 when desired or necessary, suitable binders; lubricants, disintegrating agents and
coloring agents can also be incorporated into the mixture. Suitable binders
include, without limitation, starch, gelatin, natural sugars such as glucose or beta-
lactose, corn sweeteners, natural and synthetic gums such as acacié, tragacanth
or sodium oleate, sodium stearate, magnesium stearate, sodium benzoate,

25 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- -
30 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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15 el evated tenperature in the range of from50C to about 200C, nore
preferably, at about reflux tenperature, to yield the corresponding

conmpound ofyd o XX). WO 2007/ 075752PCT/ US2006/ 048
conpound of oroﬁjrzﬂgm is reacted with N2I-14, a knomngéilUgg}ﬁ(l"4 339

an organi ¢ solvent such as ethanol, nethanol, and the |iKke,
preferably, at an el evated terrperature I n the range of from about 50C
to about 100C, nore preferably, at about reflux tenperature, and
the like, to yield the 5 correspondi ng conpound of fornula (Xd). One

killéd in th
?1{ 3) te7OI>?. ( eRB) ognﬂzﬁﬂé.‘gdgrogﬁﬁ% ﬁvéﬁhérhﬁ‘?ay%%ﬂ%&r%& irl 9ﬁ3WBR\t iﬁ)e(f&gegol;lgb

simlarly 5@%}9&5@9%@66 Iaepwglngdom%aae FRATRBES eétabh%?ede@a R pE whensver

accordi ng {@aldieniRl AepRS8RnAYtédured. i n Schemes 2 through 5 above, by
sel ecting and substituting the correspondi ng naphthyl -fused conpounds

for the benzo-fused starting materials. 15 One skilled in the,

art wlg furthe"rhé%ﬂg'&béé‘gé Bﬂhe‘ﬁmtﬁté‘nﬁy%ﬂfﬂﬂ%d%%'vﬂﬂ@hr@y’fr&n
m xture of enantioners wherein one enantioner is enriched)

conpound of - G1eRACMEXKdiRer agult hutnandes dapoer B%@é%@%‘@?”ﬁ@@cr i bed
i n Schenmes cdmoBsRbsh ars ﬁ@erﬁ@ly%‘?wlﬂ@tﬂmbt}ie?fmbf ttane‘tQGoﬁtQﬁung, 0.01,0.05,

correspondl rﬁ Si ng | e 20_enanti oner xture of enantioners V\/nereln

one enanti 8nk0-% 51 @ Pchldi0-LolS Ph%lg -Qpp?- Bpm%ﬂé:’os?%ﬁ% SRE @8R 1900

milligrams of the active ingredient for the symptomatic adjustment of the dosage
10 to the patient to be treated. An effective amount of the drug is ordinarily supplied
at a dosage level of from about 0.01 mg/kg to about 200 mg/kg of body weight
per day. Preferably, the range is from about 0.1 to about 100.0 mg/kg of body
weight per day, more preferably, from about 0.5 mg/kg to about 50 mg/kg, more
preferably, frorm about 1.0 to about 25.0 mg/kg of body weight per day. The
15 compounds may be administered on a regimen of 1 to 4 times per day.

Optimal dosages to be administered may be readily determined by those
skilled in the art, and will vary with the particular compound used, the mode of
administration, the strength of the preparation, the moda of adminisiration, and

20 the advancement of the disease 'co_nditiclnn. 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 fhat, both in vivo and in vitro trials .
25  using suitable, known and generally accepted cell and / ot 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 heaithy patients
30 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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WD 2007/ 075752PCT/ US2006/ 048539 One skilled in the art wll
recogni ze that wherein a reaction step of the present invention nmay
be carri ed yaybooh/irsdsavari ety of solvents or solvent syst gppyssitd/fiasso
reaction step may al so be carried out in a mxture of the suitable
solvents 5 or solvent systens. Wiere the processes for the
preparation of the conpounds according to the invention give rise to
m xture of stereoisoners, these isoners may be separated by
conventional techniques such as preparative chromatography. 10 The
conpounds may b“éh@lf@pmﬁgl Exanf[:ﬂ@ee@ﬁecseft@dirlm tcoa:dimdwudua&stmcg bbirer s

may be prepared eit ant| Cl nt hesi resolutlon
The compoulienti ntbirecipt inpBccq BRA abp Gt B e 18 SR By wed
enant i onermetjpivemmrd@e’cdotthmhmawams which fallow tesrbaftemt i on of
di astereoneric pairs by salt formation with an optically active acid,
such as (-)-di-p-toluoyl-D-tartaric acid 15and/or
(+)-di--toluoyl-L-tartaric acid fo kagggg y fractional
crystalllzatlon an I f : T ] ]
al so be resol vet:=py—tornatror &S —att ues,
fol |l oned by chronatographlc , sepgggmgggggggnrennval of the chlral
auxiliary. Alternatively, the conpoqus may be resolved using a
chiral HPLC col umm. 20 Do AQ any of the processes for

i . d 'nveﬁM|on it may be
necessary and/ or desirabl e to%ar gt it @ ctive groups on
any of the nol ecul es concerned. i y be achl ve nmeans of
conventional protecting groups, such as those de&cribed in Protective

25 G in O t
25 S 0ups 11 0 GO i o' sfo el EypEhEULR Sippes
Synt hetd s, inJateioMlrile pRdSwated KOSTlux Toreons nowcta- ﬁglcgomwmyl-@ghfm 1—

d at t th
e L e e
conposi t i oredluxdat 24 hiorts. oflee selution wasargedrmidsroom famn;w‘awr(e lEndilierech
phar maceut *rﬁé"fdt?’até‘%fa%oé\?af%‘?%t%ﬁra[ddethe r%’&é&?@@%‘ﬁdu?@d (éinl Lhens
cont ai ni ng one or t he “conmpounds 0 e I'nvention described
herein as exeaciediwith diativedihent(3 shnThe combined organic solution was dried

2007/ q7§75§5%%§§%%00ﬁ%§3n8 egfﬁi‘ar’grglrjr@{ C%@bhgfé%‘ Stn{f é&h@&ntﬂb%ane)

conmpound o Ier cordln

convent i ongieldside3-metbyiene 4, 4-cénsiseréi-prepactelinf ke pirehas @mcﬂ@rssrﬂiy
take a w de var] ] d ndi ng upon the desired route of
admi ni stration k"@ézé)lf) {ﬁﬁ'}@a‘?‘@ﬁt eral). Thus for liquid oral -
Spreparations sughves @éﬁ)ﬂﬂﬂ%‘ @'Eﬁ)lg)eb'@gﬁ%nﬁﬁﬁl SS)b?t(é 0213), 43743 tsabs.
carriers and additives include oho

ils
flavoring agent §‘M%’ihé‘!s9éle\7%ﬁrd}'ékdr°$%]‘&bﬁﬂ1’-‘ié}[§ 43@61“?5?‘1“?1@5 5.’8&153@ -Biethe

like; g@r E'digéyhféd Prapapt tﬂﬂ’ﬁm fUBBrEﬁﬁB-'pH ¢reM iR ANt /B3 #d was
tablets, suitable carrjers and i ves include starches, sugars,
di luents, BHERtERETGrg TREARRGNON Wﬁf’ F‘Eré?l@ &t R fRpehourgi g‘f‘ﬂ‘f‘%‘ﬁ#“&f‘lcr@:'d

agents (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

25 100 mL). The combined organic solution was dried over MgS0.. 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 cil.
MS (ESI): 180.1 (M+HT)
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10 and the like. Solid oral preparations may al so be coated with
substances such as sugars or be enteric-coated so as to nodul ate

maj or sitevyad@bsarption. For parenteral adm nistrati onpcrhﬁgmgtghghgr
will usually consist of sterile water and other ingredients nmay be
added to increase solubility or preservation. |Injectable suspensions
or solutions may al so be prepared utilizing aqueous 15carriers al ong
Wi th appropriate additives. To prepare the pharnaceuti cal
conposi tions of this invention, one or nore conpounds of the present

invention as they %MRV(%obrI\QHgdbﬁ/@O)' 3 B@b' {@@”ﬁgﬁgﬁﬂ)ﬁéut?@a‘%”)*

pharmaceutical carrier accor to conven |on

conpoundi ng3Bdbrafd @&, 3\ (Gth(,=a4 Hze i HpeR/ 72 dhe/ a Miidel B3 {motH).
forms dependi ng((§f4 bt m%nﬂgﬁﬁflﬁ#&? E%QS In{(l mine (2,90 g, 16.2

admi ni stration, ora or anuscul ar:
preparing Wlb@wggif@mms(a h gr 3t Adosedevdreraamiingd & dmomib‘o ml}
phar maeut 4 g@thoORM 18 rgﬁﬁx Q@ﬁtotﬁﬁomﬂ}ﬁwag %Hdé A44he g?éclpltate was
preparations, such as for exa . suspensi ons, |X|rs

D50l ut i onemaxad bisfieragian: Taediiate wasiPenarssadck YRy \aauEm and pudied
oils, alc tigiand
Che i ker Por o @RI Rb % R T AL RSpethal ) 1 eRaRE R
capsul es, e¥ppevad ag@nc%ffrwhétﬁ(f'oﬂlébl ets, suitable carriers and

additives inclu t sugars, di I uents, granul ating agents,
| ubricants, bi n%gaé(md'ﬁhe)nt egrating agents and the |ike. 30Because of

their gase in atﬂmwmstmblmz D@tﬂ@)ts e@@ (ﬁapﬁﬂl smrﬁh%mem, hwy most
advantageors oral

phar maceut 1%a2d.c&lih r4e1r%q(rﬁr%Hblf’v@‘bﬂ'§l %Hbrﬁ)@%’@dQH? f2-dedim d) tabl et s

may be sugar coated or enteric coated by standard techni ques. For
parenterals, the carrier wll wusual C rise sterile water,

t hrough other ingredients, for exan%ﬁ@,mﬁﬁgg pur poses such as ai ding
sol ubility w-gi,amm%erbaizigpmga&az:.bz-¥':ﬁ@l:@9§uifaniia@t(mound #1)
suspensi ons nmay al so be prepare '8 case appropriate |1 qul

carriers, suspendi ng agents a0 ke may be enployed. The

phar maceuti cal 5conpositions ein wif| caddtaig, per dosage unit,
e.g., tablet, capsule, powde ARNEC Masgoonful and the like,
an anount of. the active ingredient Qecessary | iver an effective

dose ag descri bed above. The pharmaceutical @onposftions herein will

o et Ponpeéégggésé‘%e% 34h p@onﬁgqenzh@%ﬁ-ﬁrﬁ%%g;ﬁ%%& il
0. 1-1000 ngndedifamid Yoy B8 namol woe agmbirted ino n

/ kgl d f
Ok S ot SEATAN b, GHRTIRRAL was bbb ol Kt BR08 2 srpal,
1.0-25. 0 ngreghtiaf/sadid \aagfrkanegieanm@s@ardedTﬁbedtﬂs@tgesas ﬁvmweted imay be
vari e, qlepend| g, wregﬁgﬁgybhﬁg@@hs.aggraef%ceﬁrrhﬁe ﬁaméﬂag nagmger'ty

of the condition e|n treated ound e|n

The use of (REVEMetEnd y 180t vid atwhile Qﬂ*‘dpa'é‘te- i el &%ﬂﬁﬁe%ﬁ?”be

empl oyed. e €5 Rl Hé‘t‘ﬁ%ec&rﬁFB% bt Aphift Soifd) uni t dosage forms from
such as tablets, "pills, capsules wders, granules, sterile

parenteral sol ubring 2 .Eor- 98. 5°C
Elemental Analysis:
25 Anal Cale: C, 44.25; H, 4.95; N, 11,47, S, 13.13
Anal Found: C, 44.28; H, 4.66; N, 11.21; 8, 13.15
H? NMR (DMSQ 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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20 suspensions, netered aerosol or liquid sprays, drops, anpoul es,

aut oi nj ector devices or suppositories; for oral parenteral,

i ntranasal w@ipbhResal or rectal adm nistration, or forPCTnmmmmmmim
adm ni stration by inhalation or insufflation. AIternatlver, t he
conposition may be presented in a formsuitable for once-weekly or
once- . nonthly adm nistration; for exanple, an insoluble salt of the
active conpound, 25 such as the decanoate salt, may be adapted to
provide a depot preparation for intranmuscular injection. For :
preparing solid conp05|t|ons such aExhgﬂﬂeES, the principal active
ingredient is mxe 5 ' . Q. ent i onal
tabl eting i ngredi FESES LS -,30- imethyhisyiiamice G e OSE
sorbitol, talc, stearic acid,_-m -uun1stearate dlcaIC|un1phosphate

or guns, 30 and ot her phar nag leu ntgy e.g. water, to forma
i ni dlhonngeneous m xt ure of

solid prefornul ati on conposi C
a conpound of the present invel |on ndﬂ@atlcally accept abl e

salt thereof. Wen referring to these prefor | ati on conpositions as
honbgeneous, it is neant that the active

2007/ 075752PCT/ Gatanhel (4828 g Pﬁ&‘r@m%ﬁowﬂdﬂ“@y@mﬁ%ﬁj (257 hyyweight in
t hr oughput rdiRark N Pe8id, 1188 rﬁﬁlo‘l)hﬁhdtrﬁlﬁhﬂm%iddc@fht@é’m @ggbrs;@a@rdm(ol

subdi vided into equally effective osgﬁ_ forms such as tablets

and capsul B€re SPTDINSS! NPy reatBRAGH AP G-l driso R VIO WAS hefias 1o Tefilx

subdi vi dedomhcgmnrmedéam fvak r&ot@‘d tbh@oﬁ"b‘t@ﬁ]pé‘?ét@r?é Reskind@B§ addition
cont ai ni ng from0.1 to, about gP@%P t he ggtrve i ngr edi ent of
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to pass inbict into the duodenumor to be delayed in rel ease. A

variety of material can be used for such enteric |layers or- coatlngs
such materials Me(E@Wnd 28 10UMER of pol yneric acids with such

o 7" o e A0 S0 RO SRR UPE 0 280 g 0.

i nventi on s@HHeHNt&3pbrateid, 8H)adm ni stration orally or by

injection inclu u b
aqueous or oil gg’sbpgggﬁd%@l&gkledbﬁ%p@dx@% é@e é’i %Fgf ? ﬁ)gégﬁﬁ ré]r%?q S
such as convesrasiced amrlnonmamydramda aeﬁ’ewnwatemmml_)MOL@H as
‘C’i"e' | as el ééé{oﬁnﬁl@qo 5'944 fHe rﬂpﬁu nge(%%ou\éﬁ{hs GhiSs: Tr%’é&é%?ér‘?w S

i spersing Or susp en INg agents for aqueous suspersions, 1nclu
synt heéG c aiﬂrdeqhénrdwalhcguﬁ@t mmht@mpera&gamwena;w&!ed waegmata@ided '
dextran, sadj NB]
ool yvi nyI %&p?o Tfﬂggﬁgé%pﬁtcgrﬂ&&hé HE@%M@%@MEE&%H%SS%W&} tetsrogtg1 andg
depr essi onvagesolpeied thflltfﬁ’@be&'é@é‘ﬁﬁd withent fushienayritigadionbe carried out

usi ng a pharmc conpri sing any of,.the conpounds as

defined herein @ﬁ% thgﬁggFQﬁTﬁﬂh | y acceptable carrier. The -

phar nmaceuti cal ¢p|rmm GUMFEYDW(DPW?@%EBFM@QH{) P7b Bobread 1400
out 50 to 500 of the conpound and may be

, 30 f bl
COﬂStI% tgﬁ%*ﬁ@%xaﬁvﬁﬁéﬂﬂ1§ﬁﬂt§€pésf3H )t he node of adnmi nistration

sel ected. Carri Bbﬁzbﬁ@é]dﬁﬁo@%&ﬁﬁﬂh@ﬁ&dldﬁﬁlﬂb smrgr&s‘zegmrﬁal) was
exci pients,,. incl

s CtieBiRdh Mrarptofitdn (M ciiiars, Efa{‘fe%'é%vav#wﬁ?v HE LAt

VO 20071075%@%&lw@(?ﬁﬂ.msmn@gaﬁameomm@&btthemimbntaabb@nf or

oral admnjstration include, solid
. {empera ure, The reaction was stlrregsat rooermperature for 24 hours.

30 Distilled water was added to destroy the excess LAH. Aqueous sodium
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as pills, tablets, caplets, capsules (each including inmediate

rel ease, tinmed rel ease and sustained rel ease formul ati ons), granules,
and powder syp améntsygui d forns, such as sol utions, syrupgcr@khosehSsso
enul si ons, and suspensions. Fornms 5 useful for parenteral

adm ni stration include sterile solutions, enulsions and suspensi ons.
Advant ageously, conmpounds of the present invention may be
admnistered in a single daily dose, or the total daily dosage may be
adm nistered in divided 10 doses of two, three or four times daily.

Fur t her nor pydreiieqBsiR, 100 rhlfwls 8888 ahtl ke EbRIfiof arhdext At d vith estigd
in intranasal formvia topical use of, suit.abl

i ntranasal vyehjcles,
or Vi i1 anctit x 6D ahht FreoRBIe AR So RO NeareR RAPRT | |
in that arind GdeB®vad MgBGL eTRslsbRehhRas evapebia to@srider mal  del i very
system th dostgrl adm ni stration will o&) cour se, be continuous
rat her thaH®pli %S@P?‘r?lfé]ﬂﬁ?‘eﬁ?www&ﬁé?ﬂ "§5€20e regi nen. For
instange, for o 1 St @kl in the formof a tablet or capsule,
t he ac%?ve druglli/‘?‘:";iog%%??eEtbé'(;a@ﬁ I-gq:bcorrbi ned Virith an oral, non-toxic
phar maceut i cal | yHaEp{a0 MHEZzNEDC S abr6.87 (sydhl) 26.00t(hanolt, HglH)e8di3,
wat er and E}Ee li ﬁ_«? %reover, 20 when desired or necessary, suitable,
bi nders; | r‘l‘cﬁ & =i sint egrating agents and col ori ng agents can
al so be i ncor poCaBetiza[h3dibkel-avyXinetiedarbiniet (2t84eg bl hd ensol) rerldusilgfamide:
wi thout lidtatiaqg,, starch elatin,,.natural uch, .as cose
or beta- | abt 028; 38 L Been e Bbintu iy iR §20 Fudi e ER" 2
acaci ao t r agat@atdd tr refiodioveradieat Ehe sadiiomwsiseamnatpirareaigresinemesidue
stearate, sodi um zoat.e odiLm acet at e,.. i chl ot | e
o D i NESgH R BRL AR B IF ThRAREhE TR RIO LB AT 4 BB G il

cel | ul ose, cagagpundesteowhite solidint han gum and the like. The |liquid .
forms in suitab flayor ) di ng or dispersing agents such as %
the synthetic a H:agﬁ'r gsggﬂu@fﬁ%or exanpl e, tragacanth, acacia, #
et hyt- 30 cel | sLOsmeanshd iz LRI F8r 6 BRIATIURY 6. 2841/ AliALIL RN, 70

steril e suspensions and sol utions dfe desir ot oni ¢ preparafions
whi ch teneflabag, tidhteda (Boadabtp 364 &briatdiNalHre enpl oyed when
intravenous administration is desired. WO

2007/ 075752PCT/ U520061048539 Conpounds of this invention may
be administered in any of the foreg&xamplefositi ons and according to
dosage regi nens t i 2 eh.d N Lo, "
depression is r ' : ihraBeRiort MMBRRNRL ik L@%@ud@%'
varied over a wide range from 0. 0{Compmmd#4) kg per adult human per
day. For oral adm nistration, the ceynpositions are preferably
provided in the formof tablg 5pnt arMi ng,, 0. 01, 0.05, 0.1, 0.5,
1.0, 2.5, 5.0, 10.0, 15.0, 2p 50. & 100, H1s 200, 250, 500 and
1000 milligrams of the active~N=Agredi€ntyior ~dle synptomatic

adj ustnent of the dosage 10 to the patient tﬁﬁ’bENﬂ—rgeat ed. An.

ef fect#®%e anount of the drug is ordinarily .stpplied at a dosage | evel
of from about OCRtediw!Ky3.La, AtRIiNc)OShdpdtkgsiam dartignsiel (JB6t6 ped.12Inagh)

wer gnt - per RS SURERES phir AT e Brkel SR RVl (P e it flangeey
nmg/ kg, nor edaeebenaht yYeadtiornvad etired al60< @4t h.2Fhe remdticn whs boaded

wei ght per ey m ISperature and diluted with ice water (1 L) and extracted with diethy]

25 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 chrematography
(DCM:Methanol — 50:1) to yield ({(28)-2,3-dihydro-benzo[1,4]dioxin-2-yl)-

methangl as a solid.
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15 conpounds nmay be adninistered on a regimen of 1 to 4 tines per
day. Opti mal dosages to be adm nistered may be readily

det er m ned Wy 280h@sBsskilled in the art, and will vary wipkhushfsnissso
particul ar conpound used, the node of admi ni strati on, the strength of

t he preparation, the node of adm nistration, and 20 the advancenent
of the disease condition. In addition, factors associated with the
particul ar patient being treated, including patient age, weight, diet
and tinme of administration, will result in the need to adjust

dosages. The soN8 ($4 B'é ‘i‘}@ ﬂn%dl)hﬁaéﬂissmvbb i 999&“@(85 tnl‘i@)toool%ﬁ @

invivo and in vitro trials 25 using suit known and h&enera

accept ed c8fF: enfeluenesulionyhefloriee 1%0 & §3M@@i)dﬁﬁ/%d@ﬁd@ thigaction of

a test COMARMHIEL bfrdd ﬁ@Fod?ﬁ taﬁsgr%%re%ggmnmé $Qé6lﬁ:fn was d;luted%m
skilled in the art wll further recognl ze that human clinical trails

i ncl udi ng ﬂlqﬂéﬂ-eﬁhﬁrrﬁ]dérﬁnc’(jWé‘lQla(ﬁ@ ky HiRioERmiclaygr was gepargted and

heal t hys palagnbg 23imas didr1 imgscwmqrn Aehds iR Y88 80%@0 BF’l@é withety
be conpl eted accordi ng_to mnet ho known in_the clinical and

medi cal ar Pgne, dried (M0Se) il PYSRGTgaciRMsCHS taw@!%étwmtﬁwdt\ﬁh'ah #asn
t he under spanmtdgy ﬂtasﬁ B@Iunﬁ}\/@ﬂﬁdn‘i&tog@bﬁy%ﬁépﬁEh A 2{1%@@@1@%@@@ d

not be construed to limt_ in an invention set forth in the

claims whi eHIfPTEE PR @%r%%ﬂfyrdm@e;aaﬂﬁapﬂd@xm%-vlmethvl ester as a white
(0, 4- D hydgegr2H benzol b111141d| oxepi n- 3-vl) et hvl | sul fam de (Conpound

#3) 0, OHN-S-N l(f% Ca\ﬂech (5.09 g, 46.2 mol ) and potassi um
carbontff e were dBROYHESOIOVAS serPigc with RotasaiuRe RRERIIMdS E¥4 8. T8¢

033 gour g E'Trﬁhl @’(D:‘UEF taab@wahtlmaiedd i@{z@ﬂ@?lﬁbr(ﬁ? 7:80(52]<Zd Srodrmol ) was
added an he reaction, was continue reflux for ou
ol it on WTESERAE A PORSRASIOHRY AR i b LTS FiTed 50 gin
was he\é apoL etk ﬁcﬂﬂ{ wagfm@m_?ﬂhm ﬂ%{:sdﬁdgmﬁsﬂdaghédls&férﬁrtrrﬂaﬂ m&wa&g egf/g
wi t i et er e i, N or gani ol utio rie
over Ngsoztﬂé‘ﬁﬁﬁ gﬁf%’)é’t %%%@F%H%ﬁ i@téb?ﬁ?@ E’EPFAY%?
hexane)svyi bbds@hBﬁmkimyi@-nﬁet&yﬂ-:@brhwleof didrenao itk Zhoﬂdialrﬁ)séitd ne as
g gzl (():Tll eZIS—l) ol l TB% Qo&udseziﬁh %g I\%Hg meg"vah hycﬂ‘azme (2%%,‘@6’ mmol)
3- Met hyl ena BiQ@M d225 dilg- aﬁ‘rdlbmmd[db}éfmlfdeQ»;epohd t6 5060 tgmpaatdrarand )
20 was di s i R T, Borane-THE (1..0, Min, THE, 10.3
1) was. addBu Gl atled W pti Lo Ghdieliolst FRS, Wit fat ips Brdidh at”
Am nosul f oniashad madth( BeSvEHDHqSol& dmodn)de\w}isndmm{itraﬂ&lwasmapomd\ms
heat e o] i
t errpe?zé ur g&félﬁ&déa%§§%’svg@éa Jﬁ% %@'ﬁﬁ%ﬁéaoget?%%ﬁ Cﬁﬁ?{lh?g%thg ?R Iutgdded
The sol uti equepss Hmﬂi-ac’ﬂ'bd diethil @haysolatet wae d(':@d)(NzES(D@Damd_?vapﬂ'teted
conbi ned o .g@gu i ;
concentr at red un e gfgﬁ%@nds QW& edﬁ% W\%@é}urﬁ%@ byﬂh %’)‘t 0 8%
met hanol i nhmrnattbgremmmmwe@ww a0d) to yleld an oil. A portlon of the oil (4.82
g f) fofl glsgyg 89 2hinBh % el ftbban il @660AR s HERRUWIRANTSCRAEB0ML) and
25 hea{ed on steambath until homogeneous and then let cool to room
temperature. After 3 h, the mixture was ice cooled for 2 h. A white flaky solid
(the corresponding HCI salt of (25)-C-(2,3-Dihydro-benzo[1,41dioxin-2-yl)-
methylamine) was filtered off and then recrystallized again from 2-propanol to
yield a white solid.
30 [odp = -69.6 (c = 1.08, EtOH)
The white solid was partitioned.between DCM and dilute NaOH, and the
DCM was dried (NaS0O,) 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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M5 (ES!): 180.1 (VEN+) 1H NVR (300 MHz, DMSO), 6:6.92 (m
4H), 4.21 (m 2H), 4 07 (m 2H), 3.33 (broad; 2H), 3.16 (d, J=4 Hz,
1H), 2.72 2.30 (m 1H). 1as
((3,4-Di hy(ﬁ%zzm nzo[b][l 41cl i oxepi n- 3- yQOret hypami ne"fE’.”Bﬂ"’“g",”"?& 2
mol ) and sul fam de (3.11 g, 32.4 mvol) were conbined in dry di oxane
(60 mM) 5 and heated to reflux overnight. Chloroformwas added and
the precipitate was renoved by filtration. The filtrate was
concentrat ed under vacuum and purified by chromatography (2% to 8%

acetone in dichfg & )gbdythe title conpound as an
of f-white solld Q lleN (300 MHz, DMBO), 8: 6.92 (m
4H), 6.71 (broaahegl)(z ‘695 {uroal andigulfamide (2.4¢ 92 Bp;4 wnod) wate 2H)

3.00 (m Zk&ﬂu%d%%d%an% 5 mL) for 2 h and th d ified by fl
S onos o o @I ot en";ogful and the. ggude product was purifiad by flash

( Conpound gqumn mpmqt,ogmgy 1BEM:MeOH 1R50dgivield a white solid, which was
2, 3-di hydr %&{ﬁam@awmw Wikt the thid EYinbdurtt 8s a%%.efamlfkta%@ solid.

sul f am de (5 %é weré conmbined 1n 1,4 dioxan m.) and
ref luxed for 1'327@01?3 ction was cooled to roomtenperature and a
smal | anmount of B)'aoll f| ktO%r and di scarded. the filtrate was
evaporated in 2 eacuo a T he ot el due was purified using flash

col um chr omat obﬂa\@m}i (CDCRONB) BaBs (m, 449), B8t (bays, eSI-di, MHyY.8 ¢ms i d.

T, <01 e CaEaLeL L LT el g Yo
Cal e: Cio14. B, 1371;44, 98) N, 11.47:S, 13.13 Anal Found: C, 44.28: H,
4660 N 1121, HL NVFi (DVBO d6) 5 6.85 (m 4H),
6.68 (bd s, E%Wé%i}gﬁa'é’ﬁﬁs 3.97 (dd, J = 6.9, 11.4 Hz, 1H),
3.20(m 1H), 5 A6l GalclH) . \Aocz@@mvsnm?@tnusmcwmwsg

Anal Found: C, 44.20; H, 4.69; N, 11.40; 8, 13.22.
15 . Example §
N-(2,3-Dihydro-benzol 1, 4ldioxin-2-ylmethyl}-N’. ' dimethylsulfamide
(Compound #6)

O :
H
O:O]\/N\Sﬂo
) P -~
g

Racemic 2,3-dihydro-1,4-benzdioxin-2-yimethylamine (8.25 g, 5.0 mmol)
20 and tilethylamine (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'oi) 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 (MgS0,) and evaporated in vacuo to
25 yield an oil. The oil was purified using flash column chromatography (ethyl
acetate:Heptane - 1:1) to yield a white solid, which was recrystallized (ethyt
acetate/Hexane) to yield the title compound as a white floccular solid.
mp 76 — 78°C
MS 273 (MH)
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Exanpl e 3 (Benzol -1, 31di oxol -2-vl net hyl | sul fam de (Conpound #2) 0\
0 0> HN-S-NH2 0 Catechol (10.26 g, 93.2 nmol ), sodium nethoxi de (25%
by wei ght i ol, 40.3 g, 186 nml), and nethyl
dICh|Or0an?%?gq?%gﬂg g, 93.2 mmol) were conbined in dr§cﬁ%F(gﬁ%8iw
(100 m.). The solution was heated to reflux overnight. The reaction
was cooled to roomtenperature, acidified by addition of concentrated
hydrochl oric acid and then reduced in volune under vacuumto about 50
nm.. Water was added and the m xture was extracted with diethyl 10
ether (3 x 100 @Eldme ggﬁpﬁggg jgned organic solution was dried with

MySO4, concentrated to a brown solid, and chromat o?raphed (2% et hyl
acetate i n hexahapl €algi elCd 4@65?5(51 B-92:d.0hBR%- - thrBoxyl i ¢ aci d

methyl ESter asahefRbOALCTS 48lda éﬁu)m 395 191 éwb 151H NWR
(300 MHz, CDCI3 5689((, éb q, J =7 Hz,
2H), 1.33 (t, J17 NMR @HHCL) 86 87 (wm*bhﬁz&ﬂ dapet k&!rl)e4 bid Ky #idd

aci d neghy s{e Ty 42 ) W88g ¢ d .

(29% i névvakdetf 4 85 1)1 4 ﬁ@ughﬁgggt%m tri egt %ﬁw pﬁ]egﬁ?x%)?ﬁ
honogeneou§H)-5 ). The solution was 20 stirred for two hours at
roomtenperature and then distilled water was added.

Benzo[ 1, 3] di oxol e- 2-carboxylic acid am de precipitat ed as a white-
solid and was collected by filtrati &ampleed without further

pur i fi cation. Ngé BShiriycBOhdiedrits -N-methyisulldi2 (300
MHz, DVMSO), 5: roa ; .94 (m
2H) 6.88 (m 2H), 6.30 (s, 1H). L@.g_-mmxngﬂl
Benzo[ 1, 3] cl i oxol e- 2-car boxyl i c.aci dcam de (5.44 g, 32.9 nmol) was

di ssol ved i n tetrahydrofuran @ 100™ypl) . zli t hi um al um num hydri de

(LAH, Min THF, 39.5 niL, 39.5 ) was]adde sl//Gw-y to the.sol ution
at room ~g
/ -~
HoN ©

Racemic 2,3-dihydro-1,4-benzdioxin-2-ylmsthylamine (825 mg, & mmbl)
was dissolved in ethyl formate {15 mL), refiuxed for 30 min and evaporated in
vacuo to yield N-(2,3-dihydro-benzol1 ,4]dioxin-2-ylmethy!)-f0rmam§de as an oil.

15 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 quenchied 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

20 to yield a residue which was partitioned between 1N HC! and diethy! ether.
The aqueous phase was basified with 1N NaOH and extracted with diethyl
ether. The organic phase was dried (MgS0,) and evaporated in vacuo to yield
(2,3-dihydro-benzo[1,4]dioxin-2-yimethyl)-methyl-amine as an oil.

MS 180 (MH*)

25 TH NMR (CDClg) 6 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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tenperature. The reaction was stirred at roomtenperature for 24
hours. 30 Distilled water was added to destroy the excess LAH.
Aqueous SOy igddrs70 2007/ 075752PCT/ US2006/ 048539 hydrgﬁhqjgm(,gmgﬁm
100 nL) was added and the solution was extracted with et acetate
(3 x 100 nlL). The conbi ned organi ¢ sol uti on was washed vvlth wat er and
dried over MgJSH. The sol vent was evaporated to yield

Cbenzo[ 1, 3] clioxol -2-yl-nmethylam ne as a colorless oil. 5M5 (ESI):
152.1(IVH—I-1) 1H NWVR (300 MHz, CDCI3), 8: 6.87 (m 4H),
6.09 (t, Y\ dﬂéiaté)ﬁ)eptﬁnéa ()Cbnd]%ﬁe-reéuliéﬁ sglicﬂ)rvas recrystalhzed from ethyl
C—Senzo[l met hyl am ne (2.9 4 mmol ) and

i oxol - :
sul f ani de ?@etﬂ?/blex%@eéDMW el &QEBPH}I“{%%F? "t!"reysQ!l'fjoxane (50 n)
and the sol uti opplé7vascheat ed to reflux overnight. The reaction was
concentrated and the residue was chromatographed (2% to 10% acet one
in dichl oromet hM$e25T@Wiel d the title conpound as a white solid. MS
(ESI): g30.0 (MtlFantal Anal sis: 1H NNIR (300 MHz, CDCl3),
8: 6.87 (m 4H) 6.25 (t, Q( 79 15( broad, 1H) 4.62
(broad, 1H), 3.6makCalg:=. 4 HzC 2%’50 Brfifi 8. 40.85; S, 12.41
(29)-(-)-N-(2, 3A|;?a‘ Heligabenzol &, 430ie0, Bk x|, LIS -k o de
(Conmpound #41 (§) N Q" #"'1/---- "Cat echol g
0.12 nol) and pdﬁ&g\éﬁdﬁﬁ%a)bﬁ)ﬁ@ﬁe(n‘(fﬁ'i64§2 (bs12HeA. ‘}Gmrél‘%{‘i ?9&@ ih

DVF (250 ni. @k gi t t ()] d
and t he rea2:2t| gﬁ é/a%? s?tgjil)rfﬁ(%yddd é? i ﬁ%@hg%é@g{r?ofﬁ??&g‘@ed
to roold t eiperaddrdddahs 51$,I1ﬁ8diam1ﬂ‘ﬁ ?88 (e®dk (1 L) and extracted
with diethyl 25 ether (4 times). The conbined organic solution was

washed 3 times with 10% potassium carbonate, once with water, once
with brine and evaporated in vacuo ﬁa@#lﬂﬂcia white solid which was

purified by (éisggz:m@( wmomﬁ@rﬁﬁanamz%mmﬁﬁqhmtﬁm&mwde
yield ((2S)-2,/3-di hydro- benzo I OXI n- 2= - nmethanol as a solid.

Compound #8

U j"’l/,/ \’/’(

zy NH,

15
Foliowing the procedure outlined in Example 4 above, 4-chlorocatechol

was reacted to yield a mixture of {(23})-C~(7-Chloro-2,3-dihydro-

benzo[1,4]dioxin-2-yl)-methylamine and (28)-C-(6-Chloro-2,3-dihydro- .

benzo[1,41dioxin-2-yl)-methylamine (ca. 3:1 ratio of B-chloro:7-chioro isomers
20 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 filiered (2.65 g) and re-crystallized from methanol/IPA to yield
white crystals. The white crystals were partitioned between DCM and dilute

25 NaOH. The DCM was dried and evaporated in vacuo to yield purified (28)-C-
(6-Chloro-2,3-dihydro-benzo[1,4]dioxin-2-yl)-methylamine as an oil.

[of)p = -67.8 (¢ = 1.51, CHCls}

The ol (7.75 mmol) and suifamide (1.50 g, 15.6 mmol) were combined in
dioxane (50 mL) and refluxed for 2.0 h, cooled to room temperature and
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The solid (13.3 g, 68 mml) was dissolved in pyridine (85 nL) cool ed
to 0C, p-toluenesulfonyl chloride (13.0 g, 68 mml) was added and the

reaction myg wngoshdr red at roomtenperature for 20h. TRErg€RG444Q8%0
was diluted with diethyl ether (1 L) and 1IN HClI (12 L). The organic

| ayer was separated and 5 washed 2 tines with 1IN MCl (500 nL), 4
times with water (150 nmL), once with brine, dried (MJSQX) and
evaporated in vacuo to yield a white solid which was purified by
flash col unm chronmat ography (Hept: EA 2:1) to yield tol uene-4-

SU{AL_O tni c aléi: dr%@_lgf i R itohbsfiﬁelfrd %ema.r Whﬁédrdiig@,‘ti v_OetlthM}iftmﬂ i ila8R c@furAs
a white solid. e whi solid,was, conbi ned wi pot assi um, -

pht hal i mi dgsspgpgwgme%qﬂigpﬂ tPrW%? bte) cAPPoLRd agehyBle s8lid-ef | ux
for 1 h, cool edp2ypenryenperature and poured into vigorously

stirring water (1.5 L) and stirred 30 mm Wite solid was filtered
and the solid DSl Ecsvérldr Mimes with water, 2% NaOH, and wat er

again dlet ai I 20) 2512 ] I
15benz?€1, 4] cli oﬁihﬁmzq-(qbn%%)ﬁéi Ié)g@l @(’)?nd%lzel?zi%ﬁaiéﬁe@é'g%ﬁ?g ([;?)’mljl—ei)r' y
solid. " 455 (snaHohdBr il & 28dRH) mesAcbinBitred Hii £105HgiEr 4 hé

(2.75 g, 861mME)1hy) F4din(2@p M) and heated at reflux for 2 h,
cooled to roomtenperature and 1N HCl added to pH 1.0 and stirred for

15 min.. Wiite sblsraesigbAnalysisi ed and washed with fresh EtOH (solid

di scarded) and nRg| Ehldrate wag esaporakess. Nl 1¢fpyacuo to a solid,
whi ch was partitioned between diet g)é)l’ et her and dilute aqueous NaCH.

The di¥ hyl et h8PakGpdRdion wasCedPPES: FNSEIOM: %89 evaporated in vacua

to a yield a |ight iinedibowf fid crydgiz8H hywRsehiddd satoteshaehcaflrgm
chr omat ogr an oil. A portion of the

hy (DCM MeOH - 10:. t ield a
oil (4.82 g%'é'égfﬂfﬂs\f’?“mﬁﬂlﬁPGB%ﬁﬁ'"{e}Bﬂaﬁme RERPATPEZPRYE WS 1N HCI
(30 nl) angscdfchaniced 1oNostaRE7FcHIBYD isorers) geneskporaeddiifeacheto

cool to roo e rature. After. .3 h, the mx e was. jce coole or 2
22%h whi 1 VPl POl wich s poTHoasbheRg e o0 k) S e NMadh
]g_zlsz-c}efj 2, (ﬁ.@ix\m,y@htr ﬁﬂ_t;enm[ﬂcfﬂﬁlpmﬁfagwahh?dmgmﬁﬂbmé,ld@?a ol
iltered o en recrystallized again from 2-propanol. to. yie a
white soli h‘.‘a%?ﬁ]%@“-%@? %‘efid“ VaguQyp Bﬁ%F‘(ﬂID off Wiich wgdwgiet e of i g
\(NaNZ 38?1; titraveesk baawmmcaneo?i Aamlmiﬂa@l—!,s%mm rewliEVviiisD.doded
an or i a el d. . .
(Do @ (5 SFRY R BeBh B Hitle i o hracenly Alion 2oy lsmethylaming
[ (AD = -57a8a(residiuk. 40, CHCl 3) The oil (2.1 g, 12.7 mol) and
sul fam de (2. 44 25. 4 mol re refluxed.in, di.qxane, (75 for 2
- and She. ' or e rEsitite Varooer Wi tEmIER @b el b Sng
(DCM MeOH &5 :;taL) ‘andyéﬂm:gbcafcmﬂls b, smdiedlto mdm.tem;aera“nﬂ'ewqmaidragddn '
ggg?‘lgg'g t GadtPlibiear bk ‘%ng%ﬂﬁr?éﬁ‘&rﬁ%q%wééhec&&%%%%!r!:h’%?og%&}ahﬁ'- al
using DCM/methanol — 10:1 to yield {28)-(-)-N-(7-Chloro-2,3-dihydro-
benzo[1,4]dioxin-2-ylmethyl)-sulfamide as a white solid.
25 MS277 (M) .
‘ H NMR (CDCls/CD3;0D) 8 6.88 (d, J = 0.7 Hz, 1H), 6.81 (m, 2H), 4.37
(m, 1H), 4.80 (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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p=-45.1 (c =1.05 M; 1H NVR ( DMS0d6)

.86 (m 4H), 6.81 (bd s, 3H NH), 4.3 (m 2H), 3.97 (dd, J = 6.9,
11.4 Hz, 1WN)g7/8874dd, J = 5.5, 13.7 Hz, 1H), 3.10 (dd oy yars)
13.7 Hz, 111) Elenental Analysis: Anal Calc:C. 44.25: H,’)Ci/.lfgﬁﬂ?"qﬂ?%”
11.47; S, 13.13 Anal Found:C, 44.20; H, 4.69; N, 11.40; S, 13.22.
15Exanple 5 N- (2, 3-Di hydro-benzoi t4ndi oxi n-2-vlnethvl)-N , N

di nmet hyl sul f am de (Conpound #6) ONl) Th\I" Racemc

2, 3-di hydro-1, 4- benzdi oxi n-2-yl nethylam ne (8,25 g, 5.0 mml) 20 and
triethylamne (1.52 g, 15 mmol) wer ¢ ered in DVF (10 niL) and
cooled in an ice bath_as dlnethylsu chloride (1.449, 10 nmol)
was added. The react isRl9H L7 pidfamide (Compoung #10); {

conti nued cool i ng. The react /-s m' e was partiti oned bet ween et hyl
acetate and water, and the €f
brine, dried (MySO4) and ev din vacug tgP25 yield an oil. The
oil was purified using flash c8umtCchr Orét og hy (et hyl

acet at e: Heptane- 1:1) to yield a white SO|I 4 was
recrystallized (ethyl acetate/Hexane) to yie d he title conpound as
a white floccul &hremand-capoxrglic agigd (44, 253“("?@'0) and\gOBT (3.86 g, 25

5. o077 R Kre Soniicdh SERTE By A OMETOMID. S70,° 16 30

S, 11.90 Dlmethylam:nopropyl ethylcarbodiimide (EDC, 4.84 g, 25 mmol) was added at

room temperature and the reaction mixture was stirred for 30 min. Ammonium
hydroxide (2.26 mL, 33.4 mmol) was added and the reaction mixture was
stirred for 16h. The reaction mixture was diluted with DCM (50 mL) and water

10 (50 mL) and the pH of the mixture was adjusted to about pH = 3.0 with 1N HCI.
The DCM was separated and the aqueous phase extracted twice with DCM.
The combined DCM phase was dried {Na>;S0,4) and evaporated in vacuo to
yield an oil, which was purified with flash column chromatography (ethy!
acetate) to yield an oil. ' |

15 The oil (5.35 g, 30 mmol) in THF (90 mL) was stirred as 1M LAH in THF

" {36 mlL, 36 mmol) was added énd the reaction mixture was then stirred at room -
temperature for 20 h. The reaction was gquenched with water, stirred for 2
hours, the solution decanted, dried (NaxSQ4) and evaporated in vacuo to yield
C-chroman-2-yl-methylamine as an oily amine.

20 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 sclution was -
cooled and evaporated in vacuo to yield an oll, which was purified via column
chromatography (DCM:Msthanel 10:1) to yield a white solid. The solid was
recrystallized from ethyl acetate/hexane to yield chroman-2-yimethylsulfamide

25 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
30 Anal Found: C, 48.57; H, 5.80; 'N, 11.75; 8, 13.33.
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1H NVR (CDCI3) 66.87 (m 4H), 4.59 (bd m 1H NH), 4.35 (m 1H), 4.27
5(dd, J = 2.3, 11.4 Hz, 1H), 4.04 (dd, J = 7.0, 11.4, 1H) 3.36 (m

2H), 2.82 (o 2875752 &
N- (2, 3- Di hydr o- ber?zBrl 41di oxi n-2-vl met hvl) - N- net hvl sul? gz 6/048539
10( Conmpound #7) 0 lo N /H2N Raceni ¢

2, 3-di hydro- 1, 4- benzdi oxi n- 2-yl met hyl am ne (825 ng, 5 mmol) was
dissolved in ethyl formate (15 nmL), refluxed for 30 mn and
evaporated in vacuo to yield

N- (2, 3-di hydr o- benzo[ 1, 4] di oxi n-2-yl met hyp-formam de as an oil. 15The
oil in diethyl ether (25 nL) was trigted with IMLAH in THF (9.0 ni,
9.0 mol) at 0C and stirred for 5 h ‘tenperature. The reaction

was cool ed i g- ehyielffan(ide 7€ oMPound h gyed
by 3 N NaOH (0.50 niL) an e m xture was then

stirred at roomtenperature for 1@. SO|Id fOtered and the
filtrate was evaporated in xaci a~d‘esi due whi ch was
partitioned between 1IN 1-1 d d| etlhyl et hers Thetaqueous phase was

basified with 1IN NaOH and exi LA th diethyl ether. The organic
phase was dried (MJSOH) and evapor ted in vacuo to yield
(2, 3- dithydr o- beRotdskjuth clyawixior(2 D5yg, et Hiyinelireiasyd dda toe- aﬁnrﬁtb‘m@tH |- M5

160 (M D S UML) 3808785 80 i b g o e
my, 2.1 rmmalamieht wh{aaratuhe 6820 hagTheSreactiom h)ixww Wasdh‘en il dieldrnwith
o oxene {Lanlirest pl e ahtlo o . GUARESALE T BN ERRr K6,
WO 2007/ omamms&me&nnasmnedumde witheban e/ diieplt (NSO andnd t he
o2\ VAT SolidRe RS il SRR A AL kel e
white solid. -
"H NMR (CDCls) §6.89 {m, 4H), 4.50 (m, 1H), 4.31 (dd, J =2.3, 11.5 Hz,
1H}, 4.08 {dd, J = 6.2, 11.6 Hz, 1H), 2.78 (d, J = 6.1, Hz, 2H)
The 2-cyanomethyi-(2,3 dihydrobenzo[1,4]dioxine) was dissolved in THF
15 (50 mL) and 1M BHg in THF (80 mL, 80 mmol) was added and the reaction
mixture refluxed for 5 h, then stirred at ambient temperature for 16h. Wiih ice
batl'_l cooling, 2N HCI was added until pH = 1.0 was achieved. The reaction
mixture was then stirred for 1h at room temperature and evaporated in vacuo to
yield an oil. The oil was partitioned between 3N NaOH and diethyl ether, and
20 the diethyl ether solution was washed with brine, dried (Na>S0.) and
' evaporated in vacuo to yield crude 2-(2,3 dihydrobenzo[1,4]dioxin-2-
ylethylamine.
MS (M-+H)* 180.
The crude 2-(2,3 dihydrobenzo[1,4]dioxin-2-yl)ethylamineg in dioxane
25 (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) 1o
vield a white solid. The solid was re-crystallized from DCM to vield the title '
compound as a solid.
30 MS (M-1) 257
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5El emental Analysis: Anal Cale:C, 46.50; H, 5.46; N, 10.85; S, 12.41
Anal Found: C, 46.48; H, 5.65; N, 10.90; S, 12.07

1H NWR ( CDGJ, (m 4H), 4.52 (bs, 2H), 446(m 1

J = 2.3, 11.@2(‘1@@7:’? , 4.05 (dd, J = 6.5, 11.5 Hz, T@% ﬂfad&%g
6.7, 14.9 Hz, 101H), 3.40 (dd, J = 5.9, 14.9 Hz, 1H) 2.99 (s, 3H.
Exanple 7

(2S)-(-)-N(6-Chl oro-2, 3-di hydr o-benzo(1, 41di oxi n-2-vl nmet hvl) - sul fam
de (Conpound W5) C 0O t-10 N

u NH2 150 I,\}ﬁﬂhb ‘I@ﬁ? ocedure outlined in Exanple 4 above,
4- chl or ocat echol was reacted to yield a mxture of

(2S)-C (7-Chl or 6H25IMPd(]Qﬁ}@¥sb@eﬁlﬂﬁ[(m,, 41H3) 4.39i(m, AH),14.586shgtpm.8@ (mnd

2S) - C (6- 4 2- t

57 ratt o o Voo CiErT 7 A oFo el 35008y A AR ER AR fR o
was di ssol v=e6151m22- gHppanol (100 mL) and 1IN HCl in diethyl ether was
added upti |l pH ET rﬁegta\f"ﬁ%a al ned. The hydrochloride salt that

preci pitated was T1Tter g) and re-crystallized from
met hanol / | PA t o Mdasiudedkhi Q@@&tiﬂhl&ﬁommwﬁﬂi% t248tals were

partitioned betpes e&[%{gg;l e@@édﬁ g%a;ﬁg’%.eg@’ Fp&l% was, dried and

evaporated in vacuo d pur|

(2S) - C(6-Chl oro-2, 3-di hydro-benzo[ 1, 4] di oxi n-2-y1)-net hyl am ne as an
oil. [cio =-67.8 (c = 1.51, CHC'3)EI1‘?1%[19(7 75 mmol ). and

sul fam de (1.509, 15.5 mol) were n di oxane (50 m_) and
refl ux&@ .for 2(2BMH-)-NAG. 2 Dicilora@d-diliydroaloemnz (nyPavimelt

vacuo to yield a solid. The pgoseig buhktsh |aflash colurm
usi ng DCM et hanol 20:1 to yl?gg—f%\'@gW%d as a white solid.

\\ ~NH;

mzﬁw |

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
15  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 mlL) and extracted with diethyl ether (4 times). The combined
organic solution was washed 3 times with 10% potassium carbonate, twice with
brine, dried (MgS0,) and evaporated in vacuo to yield a viscous oil of {(28)-2-
20 (8,7-dichloro-2,3-dihydro-benzo[1,4]dioxine) methanol.
The (28)-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-
toluenesulfonyi 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
25 diethyl ether and 1N HCI (750 mL) and the organic tayer was separated and
washed 2 times with TN HCI (250 mL), once with water.(150 mL), twice with,
brine, dried (MgSQ4) and evaporated in vacuo to yield light yellow solid of
toluene-4-suifonic acid (28)-6,7-dichloro-2,3-dihydro-benzo[1 4]dioxin-2-
yimsthyl ester.
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MS 277 (M1) [(AD = -59.9 (¢ = 1.11, M 5NWVR (CDCI3) 56.90 (d, J =
2.2 Hz, 1H), 6.81 (m 2H), 4.76 (m 1H), 4.55 (s, 2H), 4.40 (m 1H),

4.29 (dd, dygrR7fhsdl.5 Hz, 1H), 4.05 (dd, J = 7.1, 11. .
3.45 (m 21-1) H gnent al Analysis: Anal Calc:C, 38.78; acﬁésg}éhg.tﬁrw

10. 05 10Anal Found: C, 38.80; H, 3.67; N, 9.99. The filtrates
of the crystallized hydrochloride salt of

(2S) - G (6-Chl oro2, 3-di hydr o-benzo[ 1, 4] di oxi n-2-y1) - et hyl am ne
prepared above were recovered (ca. 1:1 of 6-chloro:7-chloro isoners)

et ween bou (200 A TR AED ARt L R rs S5 2EY. B35 B AL ERH.

sol ution WES4isshEl BBBds.ilHh 487 te, 1), 4 (O NBEE@)3 4eintl b Sbridt BHIZi n
vacuo to yi,g?}dzogﬁ %)i whi ch was purified via reverse phase HPLC (10
-50% ACN wi t R .lé/o Ain water with 0.20% TFA) to yield

(2S) - C (7- Chl or 6oRiepedt-Rylimic Beis@S1-847 -dlchiprp - >dindredengodmldiexie a
o oGP LA (05 2808 Vb A G5\A a rdT
t enper at ur 6. 415d 3svapeldn &M 7§ &@U(ﬁﬂcbh%ﬂtéﬁ & eaflusifpr 11heosted taggom
DU o) AR S 08 MBLRRIORY it MOS0 e ikl
. 4] di oxi n- DU MEitesolickyas Hiteied %rﬁ/ hegelid avasovashebsperaltimesmith
1H NVR ( CDGA&CBGORLOR . Al Wakter hgairPard fen 1 fir d@z RlyiRD (2%3%@47-37
(m 1H, 4.30 ldd, 3 =2.3 116 He, 1H), 4 04 (dd, J =70 1.6 Hz,
1H), 3l3g giehlorp, 3-dihvdipbeogoliefidinsireyinebyldsandasel . Bxliens 6.8 9.
Chr oman- 2- gbem kv @Hlté%ﬂ%rﬁ geppound #10) HO N //H2 -N
The white powdery solid was combined with hydrazine {1.06 g, 33 mmol)
in EtOH (80 mL) and heated at reflux fbr 2 h, then cooled to room temperature.
1N HCl was added to adjust the reaction mixture’'s pH to pH 1,0 and the
15  reaction mixture was then stirred for 15 min. White solid was filtered and
washed with fresh EtOH (solid discarded) and the filtrate was evaporated in
vacuo to a solid, which was pattitioned between diethyl ether and dilute
aqueous NaOH, The diethyl ether solution was dried (NazSQO.) and evaporated
in vacuo to a yield a viscous oil of (238)-2-aminomethyl-(8,7-dichlore-2,3-
20 dihydro-benzol1,4]dioxine). .
H NMR (CDCI3): 8 6.98 (s, 1H), 6.96 (s, 1H), 4.25 (dd, J = 2.0,.11.2 Hz,
1H), 4.15 (m, TH), 4.0 {m, 1H), 2.97 (d, J = 5.5 Hz, 2H)
A portiont 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
25 . flash column chromatography (DCM:MeOH 20:1) 1o 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
30 [olp =-53.4° (c=1.17, M)
'H NMR (DMSOdS6): § 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, d = 6.5, 11.5 Hz, 1H}, 3.15 {m, 2H)
Elemental Analysis: ’
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0 Chr bman- 2-car boxylic acid (4.5 g, 25 mml) and HOBT
(3.86 g, 25 5 mmol) were conbined in DCM (40 nL) and DMF (10 m_)

Di net hyl amyp@pf9khs,et hyl carbodi i m de (EDC, 4.84 g, 25 g{ﬂa 2Pissso
added at roomtenperature and the reaction m xture was stirre

m n. Ammoni um hydroxi de (2.26 nL, 33.4 mvl) was added and the
reaction m xture was stirred for 16h. The reaction m xture was
diluted with DCM (50 nL) and water 10 (50 nL) and the pH of the

m xture was adjusted to about pH = 3.0 with 1IN 1-101. The DCM was
separ ated and tg%ragh@pugagg@se extracted twice with DCM The

conbi ned DCM phase was dried (Na2S %? and evaporated in vacuo to
yield an oil, wheasuRd pl ﬁf‘riﬁi a2 N #0cel 8P4 o dRebgr aphy

(ethyl acetate) Cafuthiebd @) 3aida; H5TE® \id. 8f50652@4 &0 1on.) in THE
(90 nmL) was stirred as 1M LAH in THF (3 m., mml) was added and
the reaction mxture was then stirred at room tenperature for 20 h.
The reagtl on was quenched wth wat eExalﬁ[é’lﬂéd for 2 hours, the

SO

(1.639, 10 nmol ) and sulfanlde ( ouﬁ@ - I) mere conblned in
di oxane (50 nL) and brought to reflux The sol ution was
cool ed and evaporated in vacua to yleld an 0|I NH)L, was puri fied

vi a col um chronat ogr aphy HzBQ
The solid was recrystallized f
chroman- 2-yl net hyl sul fam de 25 B whiteg sol 100-101C M5 241
(M1) Elenent aI Anal ysi s: Anal : GO™49. 57, H 5 82; N, 11.56; S

13. 23 30Anal '

2007/ 075752PCT/ @o@s}\‘d %Bzgg’éh‘@xms" {ifogenzbtr ARioxih-2yimdty) - samide

2- (2, 31O hytEas He'rt‘zmm%lms)mepazed/ﬁpmw_t;doemmq@r(:ltnmpdha@rmy
outlined in Example 4. The (25)-(-)-N-(2,3-Dihydro-7-nitro-benzof1,4]dioxin-2-
yimethyl)-sulfamide, was then combined with 10% Pd/C in methanol (120 mL)

a &) t,(.)SleIdawhlte solid.
hy (&, ceta /h aneto yield

and shaken under hydrogen atmosphere (39 psi) at room temperature for 3 h.
The solids wers filtered and washed with 10% M in DCM and the filtrate was
15 evaporated in vacuo to yieid crude product. The crude product was dissolved
in 0.2 N HCI (25 mL)}, frozen and lyophilized o yield the fitle 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 (3, 1H), 6.74 |
20 (dd,J=2.5, 8.4 Hz, 1H), 4.22 (m, 2H), 3.88 (dd, J = 8.7, 11.4 Hz, 1H), 3.04 (m,

2H)
Example 12
(28)-(-)-N-(7-Methy!-2,3-dihydro-benzo[1,4]dioxin-2-yimethyl}-sulfamide
25 {Compound #19)

o)

\ _NH

HsC O N,}s\\/ 2
0
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0 --NH2 5Pot assium cyanide (2.05 g, 31.5 nmmol) was added to

2- bromonet hyl - (2, 3 di hydrobenzo[ 1, 4] di oxi ne) (6.879, 30 mol) in
DVBO (90 rred at anbient tenperature for 20

reaction m?ﬁfraz’“ﬁg? then diluted with water (250 nlL) apﬁwg}%?%{“c‘s?%
twice with diethyl ether. The diethyl ether was washed with water,

t hen washed twice with brine, dried (Na2SO4) and 10 evaporated in
vacuo to yield 2-cyanonethyl-(2,3 di hydrobenzo[1, 4jclioxine) as a
white solid. NVR (CDCI 3) 56.89 (m 4H), 4.50 (m 1H), 4.31
(dd J = 2.3, ltik ddlnpddrbd wés@ﬁe deted adosrdfhg? totlhé RodBdurdidescAbd®ir( d,

vvas di ssor%éﬁmgi? ;ﬁgoig’ %gggﬁ‘g"t%ﬁd%‘ﬁbb’ﬁdl h Obe'%?%gl 4190' N ne%h

was added @ad rédvgstginet fed Bibl l&c@td’cé‘/fﬂéj@&ﬂé th 9lel® b tlﬂ&sﬂrﬂébhﬁcﬂ ad At
anbi ent te%g &Ere for 16h. Wth ice bath cooling, 2N HCl was added

Unti | & achieved. The reaction mixture was then stirred
for 1h 5at room MEPpeHIt2672 and evaporated in vacuo to yield an oil.

The oi | 3 O di th d_2
di'thyl etner st NBTCRISSHESRZE (1 Ak s PR, G ot SONER ) A 7atoet s
evapor at ed{Hjy wsm tlps),ya, ebdnf; Miles. bs((adz% digly 0 phenz all-h, 414 (ﬁi('ZH)Z'

ypet hyl amg és\/l'r 180. The crude 2-
di hydr oben %fsl(sﬂ'? 'oxi n-2-yl)ethylamne in d| oxane 25 (100 m.) was
conbi ned with sHldmentdeAGSlySisg, 31 mmol) and heated to reflux for 2

h. The ol ution | e o Vi o yield an orange
sol i d, '%hi ch vvag\,\%ﬁ' qq?gedgbggg& Eﬁ%ﬁf‘\ﬁ %I"i :#y’"’i DCM MeOH - 10: 1)
to. yield a whiFeussl id. Thesss; H 5v&R N, e-0ca4:8,ald.éred fromDCM to
yield the title conmpound as a solid. 30M5 (M1) 257 WO

2007/ 075752PCT/ US2006/ 048539 MP 101- 103C (corr) 1H
NVR (CDC13): 66.86 (m 4H), 4.70 (nExddible #1352 (s, 2H), 4.30 (rn,
2H), 3.94 (dd, J:74 11. Hz I—'|)3.3dl 6.4, 12.9 Hz,
211), 1.94 (dd, J 6.5, 12: sis: Measured: C,

46. 48;18, 5.60;The ni@s&]f,onﬁahdﬂa.%ls éla beuteadretichrEnicAfiod€), folesting the N,
10.85; S, cl‘xgmtéx_l/lof %Xfien?compound for the treatment of pain.
In the Mouse Formalin Test, 0.5% formalin was injected s.c. into the
plantar region of the hind-paw of adult male mice to induce an inflammatory-
.mediated pain response. Pain was expressed as licking of the injected area in
20 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
25 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

30 with efficacy in the Bennett chronic constriction model of neuropathic pain and
clinical efficacy for chronic neuropathic pain (Vissers et al., 2008).
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10(28)-(-)-N- (6,7 Dichloro-2, 3-di hydro-benzol1l, 4l di oxi n-2-yl ni et hvl) -
sul fam de (Conpound #29) 0 % d igrairTh\l 0 C 4,5 D chl oroatechol

(8.6 g, 48 m&%n%}% pot assi um car bonate (6.64 g, 48 ,
stirred in DWF /200 m). (2R)-Adycidyl tosylate (9. 12@%@%@%%319)

was added and the reaction mxture was stirred at 600 for 24 h. The
reaction m xture was cooled to roomtenperature and then diluted with
ice water (600 nL) and extracted with diethyl ether (4 tines). The
conbi ned organic solution was washed 3 tines with 10% pot assi um

carbonate, tw C@o&‘hﬁdﬁxrﬂ#@ﬁ:as@%bﬂﬁté%ﬁ@é)m@u% BYMRAIAT &S d9doeiHedt 0
yield a wsgous il

20(6 7- di cAPBYD- O?Rﬂ%‘g’éfs%wﬁéﬁ?m*ﬁ'stﬁfaﬂéwh%)“%sﬁéhaﬁ min prior o
(2S) - 2- (6, Foraatinligieetich §ndW&mﬂiﬁgmﬂ&ﬂh@)@mﬁhd@m@@@he@nh

6.4 g, 27 | ved led toQ
Then, *pt of BOTELL P S PBRISHT dEO  EEAT® Bhatiyle CoRessritas Soia Tof
reacti dh nwmm:quamstwmraafdbrame elmid e iSHaey ket ré e gﬁ?lﬁsﬁé&om
reaction mxtu uted w an
ey Cand ¢ hEOBY C@JSR“@@\/&P%%@%%@M&&%J Ao o iied dier o
(250 m), anslgevictattiving,evitH éiﬂ@%rtibcre‘a\seemmvcbrhtmr(pae.osql rcbrede(d&gf@fl)
and evapor ab%d%lﬁ{r]\gva@*}) atecré/ase fd orlnlc%rr]ﬁro}/{apuooél\'{ )%or {he aﬁromc phase.

t ol uene- 4- %

(2S) - 6, 7-di chl oThug, uﬁild:smadap, Cempolihd 4BdixntiedZanaldesit bylivigster. WO
CDCl 3) 87.79

2007/ 07575 / /0485 :
(d, 3 10 dRiedio ddute ang @faﬂ'ﬁznf'afﬂwat%wﬂs( 5,83 (s,
1H), 437(m 1H, 4.2 (m 3H), 4.03 (dd, 6.3, 11.7 Hz, 1H) 2_.47(3,
3H). Tol - 4-sul f oni id :
(;DS) - 6?7?§P§hl oflcj)- Z?Q[gi ﬁ;clljro- benzo%—?[?#fz%i n- 5 2-ylnethyl ester
(8.0 g, 20.5 mmol) was cdfbt GbungiMddeaifdesiropatiic Rainm de (6.1 g, 33
T O T G B! g 50 s Aty nbPal 00

tenperature and poure 0 Vi gorousTy s I Tring and
t hen st& rr edmpound is useful for the treatment of neuropathic pain (Kim and Chung,

1994; Chaplan et al., 1994). . ]

In this study, male Sprague Dawley rats (145-165 g; Harlan) were
anesthetized and the L5 nerve was isolated and ligated with silk suture material
resulting in mechanical allodynia. Six weeks post-ligation, the rats were dosed

20 acutely with vehicle (an aqueous solution of 0.5% methylcellulose) or
Compound #8 at 120 and 240 mg/kg, p.o. Mechanical (iactile) 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

25 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
30 Compound #8 at 240 mg/kg, po resulted in 86% increase in the %MPE relative
to controt 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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mn. Wiite solid was filtered and the solid was washed several tines
with water, 2% NaOH, and water again and then let air dry to yield

(28) - 2- (6, &0 2007/075752 C 50485
10di chl or o- 2, 3-di k?y?jro- benzo[ 1, 4] di oxi n-2-yl met hyl ) - sanTgF%eﬂ-mf?"tg?sai o]
ne (6.0.g, 80% as a white powdery solid. The white powdery

solid was conbined wth hydrazine (1.06 g, 33 nmmol) in EtOH (80 nl)
and heated at reflux for 2 h, then cooled to roomtenperature. 1N HCl
was added to adjust the reaction mxture's pHto pH 1.0 and the

15reaction m xt Mot W iri I8 aSédy, lbaBapentinlat BOmoily p©. 98bing WiSused
filtered and washed w th frr:agh t01-1 (solid discarded) and th

. e .
filtrate w8 SROHHHELXUIIN ct of gakapentin Was e ivelehiierthedciviby
bet ween di pidaglirer! heiCangothd #8 @t 290 eai/Rg Nakhg. The di et hyl et her

solution was dried (Na2SO4) and evaporated in vacua to a yield a

vi scous oil of tggﬁ-'%ﬁiaﬁ)@ﬁ%tﬁ?wpf’ ?‘?%ﬁied‘ﬁ'l‘%ﬁe&aﬂ%es'c aotlviy,

20di hyds o- panizaldrly, réladé @10 Bietonic inflammatory and/or neurbpdiR §&RCI 3)

86.98 (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 mol) and sul f am dExXamplegis-38. 4 ol ) were refl uxed

i i 0 h and t de t wWa i fi b 5
in dioxane (109 ) Laie 200 QAL (e, GrudR bl OduGL MRS, QUL TS DK 2

corrpqund/ a?] a whh ah nwh:i sét'ﬁ&)éi:*a i&Heié_frngHh@tthbl .
acet at exane to yi the title conpound as a e Cr al line
2o 1 0. s P eofind By e Gufr Mo b inferi G RRH A aRGs Pal Hiind Thing,
1H NVR ( DMBBEKE)Chabldn 22 a(.s1994)) ,In hid @&séay, idjbyy tdbih@Iscidiid riarvd Hy lodset8
(bd s, 2H), 4. = 6.5 1.5 Hz 3.15.(m
o) & ementastiohui b tusinbe ool iBeltet e pliner g it
3.22; N, 8s@itye G padiai 6ght ligatit vath T stilietexcth [BodBdeshypaicedsitibty i,
8.87; d, .94, 35, 1 '
(28 () - TR Rririud Poo i 62 87 KSuchy prosoung. JomperyrahORy R SJaT  an
de (Cohpouwneeks6lmdith® Hypersensitivity produced by such injuries is reminiscent of
allodynia and hyperalgesia observed in clinical conditions of neuropathic pain

caused by mechanical nerve injury, diabetes and chemotherapy. This assay is
predictive of analgesic, antiallodynic and/or antihyperalgesic effect of test
compounds.

20

Test compound and controls were dissolved in the appropriate volume of

0.5 % HPMC or 10% solutol in 0.5 % hydoxypropyl methylcellulose (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

25 volume of 2.5 ml/kg or 5 mb/kg p.o. for rats. Male, Sprague-Dawley rats from
Harlan Industries (Indianapolis, IN}, weighing 150 to 250 grams at the time of
surgery, were used for Ls SNL studies.

All animals had a week guarantine/acclimation period before being
30 fransferred to a general stockroom. Rats in the SNL siudies 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 shvironment was maintained at a constant
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(2S)-(-)-N-(2,3-D hydro-7-nitro-benzo[ 1, 4] di oxi n-2-yl net hyl )-sul fam d
e 10 (1.2 g, 4.15 mmol ), was prepared from 4-nitrocatechol according

to the proGgegss@itdsned in Exanple 4. The m
(23)-(-)-N(2, 3-}& hydro- 7-ni tro-benzo[ 1, 41cl i oxi n- 2- PCTIUS2006/048539
yl met hyl ysul fam de, was then conbined with 10% Pd/ C i n net hanol (120
m.) and shaken under hydrogen atnosphere (39 psi) at roomtenperature
for 3 h. The solids were filtered and washed with 10% M in DCM and
the filtrate was 15 evaporated in vacuo to yield crude product. The

crude prodyghp é\%ﬁxr@'o’?%h@)eﬂuth% P2 R0l "@t/o@?l?c%}é Ffa"té’éﬁﬂe@%%g Ls SNL '

Iyophlllzedtoyled itle conpound as a White Ky solid,
the corres Eﬁﬁ%"h@/e!ﬁlaiﬂ?@ﬁ“@ﬁq indiviskiel howsing RReFS Wﬁb@ipha dry bedding and

%g ( deR S Dﬁ’ﬁQﬂ %@bes@ﬂeﬁe&ncﬂﬁ@eﬁ fo§<|!*,)foo§ p%ﬁel%@nd%ter @o&@rtﬁﬁ? ﬂa‘?ﬂnai@ 74

Hz, lH) 3wgLe @H{?wqqi{four to s:x weeks recovery rom surgery pnor to testqggaﬁnﬁq \@erpz
(2S) - (-8 - Nnb’ relswoeééé})ﬁrr@eléhﬂwamé Hﬁo@teél?rﬁééii Feh @8N %&h@éﬁ%'tho@' fa

m de 25( Conpound | e conpound wWas prepared

accor di ng 8BiMHe thatgeserndediiesess Ham 4 ar B&’%ﬁ{eée ﬁ‘%ﬁbm fyrthet tesing
with 4-net Bl GakReRO beir{q}a}ﬁbﬁhﬂzé’d (i) ir@aﬁl‘iﬁdt%ml‘ﬁfﬁ &R ti"(@ﬁa¥ of study. In

recrystalllzedfromet acetate/ hexane to yield the title cofmpound
as a whit e38&25te. thBN)B’E[ pforagyforming the hghr P@G}r@)ys'%wa?é’“(‘ﬁ?di%he
?H?G (m032’2ﬁ§gtrﬁerﬁc_hdéﬁhsléﬂadt6a5@ i@idiceial tbnatd. 40 (m 1H), 4.28 (m
El ement@l Anal y%PELq‘é&a%g%weaats@@rw%edﬁr@ mg?ﬂtwnewngsoﬂtg;?\qz 41

Found: C, 4fmHafktion arfestitssid), A@cﬁﬂsk@mc@o@ﬂv&sﬁﬁé@@i&tl@toﬂ\fhltﬁlﬁe over
Formal i n a&?%gl NDS 1gThe mouse fqQrmalin tg?] IS an acute an

chronic no Gt Rg thehles—At5 9ANG) seaMentse dellawsthBy AaP#'gtiop pethe
treat ment pﬁre@a@iﬁal muscles ﬂr@ntmé@mcEggdmlTﬁb frasdverfe 5%&@3@ AL Wvas

ordRU e 8 A RERAL X TR AT I (TR
exprest®d asnld wis friprofigdtbe tagml;eojta@@r@la thr@ad, the muscle was sutured with
4-0 vicryl, and the skin was closed with wound clips.

Behavioral testing was performed on LsSNL rats at a time between 3-6
weeks post-ligation. On the day of study, following baseline von Frey
determinations 1o verify the presence of mechanical allodynia, Ls SNL rats were

20  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; Sioelting; Wood Dale,

25 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 withdrawali
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

30 were collected. The 50% withdrawal thresholds were interpoiated by the
method of Dixon (as described in Meert TF and Vermeirsch, HA, Pharmacol.
Biochem. Behav.; 2005, 80(2), pp309-326) and when response thresholds fell

48



20 a bi-nodal manner - acute and chronic phase. The acute phase
occurred imredi ately and | asted approxi mately 20 m n post-injection,

representi Rgo djohMEhssti mul ation of pain fibers. Lickingppphaih@sssso
resunes approxinmately 10 mins later (-20 mn post injecti on§%an

| asted 10-15 min, representing the chronic phase hypot hesized to be
caused by the release of inflammtory nedi ators 25 such as cytoki nes.
Activity in the acute phase of thaformalin test is an indicator of
acute pain believed to correlate with peripheral pain pathways.

Activity i apbeofBEBN HheRHASSE of telcdfioh A6EBbdVelRTled &f 191dick @25/ g dte
a centralization and sensitization of pain at higher pain conducting
pat hways aR®Fi#38%peen shown to correlate well 30 with efficacy in the

Bfe]p_nett c][w oni ﬁTﬁﬂa!"shbld @éﬁqrﬁrﬁ%alﬁ_@g‘; fil&@’érﬂ@@étﬁgfw@f{%i ﬂ@apagtgg)c‘dsi ni cal

e | caC or ront.c, neuyrqpat ni c al n | ssers et al., .
Conpound #8ES A siieabel Ih areie digasures fupsisoryBexied posk i etiec
above. KonpRMREWEcyseirafivl iRt Soanad: SMAE Q NeBst@irud dm-NbRsel

to fgrmal irrpmi =) 'Co :and e ﬁger ed to [i(mﬁn',?ii,mgtrgﬁswt?l‘qu@%éep?he
houte and DHPOIRIONA RS Cuvdue - iselife hubtralitant e ks se
\évas 52% fr Gmﬁpf@:}kﬂr@ a prf@emlﬁé&t, (Egia&)lla&:d agsobrae_e% Bgfi@ﬁge poees tealbh[aate(:j[
ecrease was, % fr 0 ro <U. n ni ere a
60 oy ke 1 osnd Bt oot Blisariain oT ik MCHRE S0, Stafdhes Rughay
o cont  al L £ B g oy o
Compouttl #Bets ot ik canind ArBHR e RO Saeri Rt PRI 1o
acut e anﬁ_ ahalgped biy af Withinesubigttp abpeated anphairéd, diad-wah O WVBdel of
Neur opat hi

.Pain__The rat Cgun el i n_ass sed in determ ning
whet hor a DI ki eBerSAPUT 0By Her fyflb BbRE=t RS PuBSeREC. pai &
(Ki m and Chwitiple t88¥ari€bamestn ta are prek@ddd belowtdd theshady +/nBIEeM. A
Sprague Da 5-165_ q. r i and the L5
o ve vas. uSPel Bl SukbE g ednalB . 3t Sl A SRl e a ol 1ing
mechani&al allodynia. Six weeks post-ligation, the rats were dosed 20
acutely w gaa¥gﬁ! ggg%ig gqueous sol ution of 0.5% nethyl cell ul ose) or
Conmpound # *mg/ kg, p.o. Mechanical (tactile) allodynia
was quantified byafietetidin§drhpoprkss was eamluaied bt 1 2@ raf/ke end@4faw
Wlthdl'ew f i = 1 i 1 1 n1 11 21 41
6 8 and 27t ad 3Ebattd Wbkl bEXeoRd Rd afl vl O
are presented ap stdERt (aadiahhadZBpgeyeavd rage efifraltayaldhrasheldirwgre
Tr eat tow lg.[bd TS i{% . | 0444 %4 ncr ease
in the Mgﬁ?ﬁ%g 0 %grﬁeo'fs%ni A rp’é&#ﬁ:rgg}éi {\;\1/3%5% cgser \'/%d at 30

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 4 16.6 % reversal
25 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
30 at 4 hr) similar to those obsertved with gabapentin (73.4 £ 15.2 at 4 hr). Thus,
both gabapentin and Compound #8 significantly increased withdrawal
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.
50



m n, peaked at 1 h and was sustained at 4 h post-dosing. Treatnent
wi th 30 Conmpound #8 at 240 ng/ kg, po resulted in 66%increase in the

%VPE r el at iwg20ngent rol animals. Efficacy was observedp@iwmggmm@ﬂg
peaked at 2-4 h and was sustained at 24 h post-dosing. (Vehicle

treated rats had no effect.) WD 2007/075752PCT/ US2006/ 048539

Note that in this assay, gabapentin at 480 ng/ kg p.o. dosing was used
as a positive control. The effect of gabapentin was equivalent to the
activity measured for Conpound #8 at 240 ng/ kg -dosi ng.

Thus, in this assay, Conpound #8 exhi bited anal gesic activity, 5

particul ar Eg reh aﬁ gg E%o!cEr oni ¢ inflammatory and/ or neuropathic pain.

Exanpl e 15 ) Spinal Nerve Ligation (Chung) Mdel of

Neur opat hi ¢ Pai m a'Ebeorﬁ@BtLEWﬂallyT@&ﬁimstﬁat@h AT OGR #8 mordleaaymsng

whet her a 10 CO@OUEP is useful for the trrent oLd Iguro h|c pai n
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stinmul us nedahg/kierd mgky, zmmlglkgowremm@kgtoemmwrda#mmmdrmals

reni i scentTareltt SR ey UREFRSDE b2 b 4B PR A AU AL RS on°
gioggiezi Onz Egi’cﬂ;&mﬂalpmrdﬂ)praBr(tmmﬁm)land%hﬁrﬁsmadnmebse) injury,

anti al f%dyni C aﬁg?%‘piﬁgqﬁfg ﬁ';? tmrdiﬁ‘ §esr?‘§°@?’ ?85% Og}ntd *?q Qtsga}-ﬂg)kﬁgﬁjo&'é%ed
Test conpoamsibrifichnt oengrebkinieciie diypssknesitivity mtlret@mnabmﬁem ecvminugefl

(evy . 1ot g R Saererorde ) RSB RRH dfSE s B o

sol uti ons uobsekvad it tie peirtreatmesidmops awiwttmnmnma&hmgipmd weoe
providethefln dose in.a 25 volu of 2.5 nlL/ or 5 m..lk 0.
Porrats.  Tartsipantaorifar R Shefictelorhrtieh s 6 foede
(I ndi ahﬁpotacmle h)ersaesitivityn gOmh 30e thord2&td gevenrdh abytdf eosingenorme stifiger y,
wer e used L5 . SNL tud LA L. apiimal s ha week

Guar ant | nelBEETTI PeRSeab Rl ey RBb TR RuSEe & 5EF e ergipy
general stockroom Rats in the SNL studies were housed and tested in
the sane r Ag\' I housed in mcro-isolator cages in groups
of four ra *m ce per cage with corncob beddi ng and
free access to froadhiahdtudyt Eompthaddidvas aderinisisnsd abi 00 aigikeg, 300 a

const agh mg/kg and 560 mgrkg, 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  hrs. Dosing
25  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.)
30
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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tenmperature of 21C, with a 12-hour light/dark cycle. Rats undergoing
L5 SNL surgery were placed into individual housing gages with al pha
dry beddi ngy@ndr/magsaccess to enrichnment food, food pel bglssAndNaser
ad libitum Animals were allowed four to six weeks recovery from
surgery prior to testing and were 5 not tested beyond ei ght weeks
post-surgery. For L5 SNL testing, only those aninmals that responded
to less than 4 gr force were included in further testing and

anal ysi s, being random zed into treatnment groups on the day of study.

In all testsa pdutivenatefidl 68560 nigkd ahlirEcH i aNlddy s Hasanahysies Mas

blinded to tlhe tdr eat nent adrj[i istered to any individual aninmal. 10For
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t hr eshol d. reappasaforgnyf given skilyonses after the first threshold
detection 30 were collected. The 50% w t hdrawal threshol ds were

i nterpolated by the nethod of Dixon (as described in Meert TF and
Ver nei rsch, HA, Pharnmacy!. Bi ochemExshnle 19 2005, 80(2), pp309-326)
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above or below the ra ; of 15.0 or
0. 25. g wer e assPgiRiteramhewonsthiesiateachirpoin cpoditiibneythét drimeewben astiesg

were reporiediAfadbd BEANRla, UNSRBOL Lo @A y bEftai
percent nmaxi mal .%%@ss?gl e%?'eét&% (%ﬁ%@géccor‘%{aﬂ??gﬁ hgﬂ?'h(rﬁ&h‘?%:
WWPE = [ (pRd tingy The eenepn distudienses arsociated smith ehgmpihesapguticut - of f
val ue) - ( STARK Y 8SARAD: T X B0 i ﬂ@ﬁ’]% e a
50% ef f ect EDB’O%‘&qn gssoc%%(e%‘ s?’gtr%-s [ ﬁé%\;\ergitrl%%ﬁ% aétﬂéog1 usfﬁ%
Phar mE&ol sbyming, duviealliria thahande aadfeay dRippioBisdrdenie mare intensy with
ANOVA) T or cd iifiuBB R4 GpdHrfli AR RUIUE W 4l |
Prismv4.0. 10uDat a ngm time course ggﬁégésﬁ%ﬁgt%%ﬁﬁgn%?fgpg&dmm
neur opat hi @blke weals terapythedobgsaven t hi n- subj ects, repeat ed
measures, one- Waya AMudy, Compound #8 was evaluated for its ability to reduce
Taxol®-induced mechanical allodynia and neurodegeneration of the sciatic
30 nerve (Polomano, RC, Mannes, Ad, 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.

Acetyi-L-carnitine prevents and reduces paclitaxel-induced painful peripheral’
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Significant main effects (p <0.05) were further anal yzed using
Dunnett's mnmultiple conparison test. Data are presented bel ow as the

mean +/ - Sy bMordeshsprber of studies were conpl eted, Wt Bek@sybdGisds
detail ed bel ow 15 Exanple 15/ Study A In a first study,

Compound #8 was eval uated at 120 ng/ kg and 240 ng/ kg and conpared
wi th gabapentin at 480 ng/ kg and vehicle. In rats that had not had
surgery, average w thdrawal thresholds were 20 greater than 13g. SiXx
weeks after surgery, wthdrawal thresholds Were between 1.0 and 1. 6g.
Vehi cl e di demepatydiNauroédi hartasat21hees edobs. avadditibe, thehmpalndly

peri od. A dose.of 48 [k abapentin significantly increased
Phr eshol dselifets fe SPepanests obSingfr HRAR Pos st doni ng. (73 2
14.7 and 73.7 16.6% reversal 25 at 2 hrs and 4 hrs, respectively).
The effect N%fthcg )sing with Conpound #8 at 120 ng/ kg Conpound #8 was
slightly Imve1—(£'han t hose observed wi th gabapentin, but was
signifixantl|y dMaleBpragua-Dawigselts (recievedéoOHprlan Shrigud Bawley, 113:.8

o et e obt B Weehsdid) ek dyigbd e iriaiReht 8l B BF Sysrup) bedit
(65.6 2_1. drddpohas treatedDwitli 22ndiich Rl ®, ap. #@.5%dﬂlemﬁ_aser ved with

Sa aPont i1 evErrorriRnEelivestiidss ahRie pRe e raRg et AES EATBE vl
6 hrs aftee nog/kh Tadwi®i.pt 4a00aAg/KGICEapSUNGAS GintIPBIChUshialy pie! Ehe
simlar.to v_ehlcle-t%‘eate .values 24 hr after adm.nistration. 50 WO

2007/ 0'F5 75384560 6,HA2% SuPelycarbrnalppipstig cripsp2 anifals RICHGS: at a
study, dai temgstature of fat26MT, @0-APRPpRimidityt 8 2o ur ligheMa e\l & Wath Rlogd

t o det erm ne whet her ‘sgb-chr.o‘ni c dosing would alter wthdrawal 5
t hr eshol ds@dHale" fEiRSlefd Bhidi-gery, basel ine tactile

e e e

recei ved vehicl e , | KQg, ¢ nmy/ Kg, . Mg/ Kg Or g

of - Gompounl TEXTE ki Mo PG ETole eoaRe Babg (irab daees T <.

4 hrs,q$ hb%nﬁmn%fl#dﬂ&sv@ii&@rfmdpéuags,%fmng}oﬁ!tﬁéhrsqldag%sq*)axo@ay 3
Day 7 ) OFol

(third dose) and (seventh dose). ow ng the first
admi. ni st r at&Hioss. Conpound #8, 480 ny/ kg produced a significant

reversal in taciiyoydhaifd g:@%ist\b&iet Herfc%k'&: b sBfGKem c§f%5&th%]§Héiii{fiﬂ9

ra
4 bra after dosing (64.3 .9 %reversal). No significant differences

wer e obser %8¢ spanieReops mﬂmqt@aﬁm- d’ﬂ&@ﬁg"@& apf s Payeed 9611 A, post-
al t hough t*‘Féﬁ&@"‘rﬁég{c‘ﬂﬂ’iﬁé%ﬂﬁhél&"tﬁl@bl‘\ﬂerﬁ!\{ﬂfe?‘l Fﬁf BEtidd fRp%SedRhidgve

;
doses of Conpour to reverse 15.tacti )é, ersensitivi tﬁ/' t he
third 2thd gtadvimizh (akeprding dothengrocaane asg deswsibed 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.

25  Briefly, th'e 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

30 weaker stimulus was chosen. In this fashion, the resulting pattern of positive
and negative responses was used to determine pavir withdrawa! threshold.

Data were analyzed using 'gwo'—way AMNOQVA, one-way ANOVA and Dunnett’s

test, with statistical significance at p<0.05.
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treatment groups.exhibited a significant reversal of tactile
hypersensitivity. Exanple 17 / Study C. In a third study, Conpound
#8 was admwa stoensdszat 100 ng/ kg, 300 20 ng/ kg and 560 gB1K92008048530
gabapentin was adm ni stered as a positive control at 560 ng/ kg and
mechani cal all odynia was neasured at 2 bra, 4 hrs and 6 hrs
post-dosing, at 4 weeks after surgery. In this study,
treatnent with Conpound #8 at 100 ng/ kg, 300 ng/ kg or 560 ng/ kg, p.o.
did not show a statistically significant effect up to 6 hrs. Dosing

25 with gabapenonrt)@}1$@&errﬂvfd<gtaﬂnﬁsnatxb@ein}y@ﬂbm Ghp ar@dtlst@tidrien
observed dec e i n mechani cal all odyni.g and 4 hrs post

at 2 hr
dosi ng (58 ea delgdesting todneasure mP@éﬁéH‘f‘M'@V?’? rPZP‘&PWé“i {e$38¥8 | ne,
but not at sobh TaREFttretasiend cah Nticbtol didtreddt s iAYeSUis IWbéﬂﬂotor activity

gabapentin does not %ﬁgear to be consistent with the expecte
behavi or oegaﬁaﬁ@rﬁf Pﬂn"t?fésﬁiﬁﬂﬁ)g(‘:’rﬁﬁ‘é% P, ﬁ?'@@&?ﬁﬁe i UPVCE%TEIM D:
In a faurt maghini . ptaﬁw%fbfrﬂﬁa #QbnfsBrayBE, a#i% @treaﬁéleé?aé&ﬁ@paﬁﬁ@ using

a 10% solute! in HPMC sol ution was eval uat ed Eentl n

adni ni st er Beclcartion ipgdured by reshiaxel !nerﬁtsSB‘@'rrrw&e@Sa & 26arheppen
al I odyni a pRgd %@Ws%rﬁ:tm{é@i' lﬂﬁ%l‘é@m I1AB aﬁﬁhé\tlﬁto@1*f’0x6||7” B%Oﬁ 't:ﬂgﬁ\'b%g

Four weeks after surg vehi'c 0% solutol in ound

at 560 ny/thgteen ifared @@hi%m?sﬁj»akgre/\a@swm §roa@ thf—*swaélﬁéﬁth%
rats. In Sthdsbst uﬁafe iYIHtRp §ttﬁﬁ§|¢:ﬁ%ﬁ&r@d%&%ﬁ#§éﬂ @Jt]srs tﬁé%rfz'oﬁ?d?t

increase in tacti per sensi t1vi ty corrpare W t basel i ne over he
duratith of O%CHBO@ELWY VeRicrE(rgalingdReysMenis il der aamgq*a?tre mfe,ra@wﬂy
si gni fi canteddeddLad ﬁé!g(@ rh@eZE %eléaﬁ*\/ﬁfe%ﬁh) F‘oﬁtﬁ@%mdg@the locomotor

hyper sensitiyi ty gtvveen 2 rs and 6 hrs after adm nistration.
There was &chidieyels osthecanimal yeinire¢udad ovpeAdOmain peiid AR Qi t h

Conpound #8ya ki ﬁa&@ar@eﬂﬂsee?&ﬁnty h Bméﬁeﬁﬂﬁ!ohh\érﬁy ek YRed aﬂaﬂr&éd and
6 hrs after adm ni stratlon spegi fi cal @%/g treatment _ wt

th
Conpound #asing 05’80""% @" ﬁ% '8 tepb ity stetisticalsignificapge at
al | odyg a ko@5firs and 6 hrs post dosing, but with a p=0.054. Note
that the effect t he p@@ltlve control was v%rlable in each of the
i

15 above descri 9@@@15 dai B8 amalwerR RyhaBEer by paeben gikidehe ef f ect
of ConpoundspiBadiiom. driesdiatie hpret e r;%mgamvérbfbﬁd@dm bla¥éd in

o B g 1T S VP G

chronic COWﬂp%r‘aFiﬂaS skB@dneRT 45 staldest WK %@moaémd@rmg@ﬁbnby'rhéwam was
met appl 1 .C I.NS

encord) d SraPDeoeh Pl SR e hareris e neiasRa S PR as
pacl i t axel tredavant(regimert.ange tikswenwaisrdnkddgh angaledoSP ans daeed 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 complste disruption and Wallerian degeneration of
25 the axons (Cavaletti, G, Tredici, G, Braga, M, Tazzari, S. Expetimental
peripheral neuropathy induced in aduit 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.
30
Resuits:
Mechanical allodynia was measured at baseline, Day 5 and Day 12
post- Taxol® administration. There was no significant difference between
54



25 burning, typically in the hands and feet. Synptons becone nore
intense with continued therapy and can | ead to weakness, ataxi a,

nunbness angop@rrdklat can take weeks to nonths to resoby@nsdlefissio
pil ot study, Compound #8 was evaluated for its ability to reduce

Taxaki nduced nechani cal all odyni a and neur odegeneration of the
sciatic 30 nerve (Pol omano, RC, Mannes, AJ, dark, US, Bennett, GJ. A
pai nf U peripheral neuropathy in the rat produced by the

chenot herapeuti c drug, paclitaxel. Pain, 94f 293-304, 2001; Flatters,

SIL, Xiao, gWiihs Baseliibe oféaag@fs{?wevlerQﬁma%bxgﬁ??wgmou%ﬁbﬁeeduces

pacl it axel -| nduced pai nfu neur urosci Lett
397: 219- 2230<(205)6§md Taxol§di IQ@mg/kaOUmqwde P<BfGE0teated groups were

spont aneoumdrefp%rwg&?sza% In‘dd ol BT I g:admgqgapﬁr@& Lompoynd

Spr ague- Da rats (recleve rague
weeks ol d) #aeappediad thepiotentiatetthe paireteisponse gomupsec(tmﬂ[@tcgﬁ algoe; t he

s o BB LA A T St o

treated with 2 Sgbhganﬁa)xtellcécrqmomr petivity M tegtdahoChmyolintbie®in(g thetdPME

vehicle), e 10. ani sed in I arbonate pl astic
cages. 2 aBf Tate® st g WL Go AMRGios BerBRet SRRk Eriggor

humi dity, ﬂ:aﬂhmtal rlmogbtdedarﬁcv@emk etheWabel‘“’f Q%nmm:nw#@(p@l@s)l teddied ad
I|b|tyun1 qfrats recei ved

(i ntraperi F‘Bﬁ%ag)exm'ﬂ‘@@tq%ﬁﬁ%e anng GYrRENed Py 35 glopA:

ani mal sprecei vem:ﬁapémwgu(e@@@hmﬁ@ﬁ @ﬁs@étroHé SEMD AYRENHEp QK iR
for 12 days, begi nni nrgwon the first day of Taxol (r) injections.

Two behavi BPE® Wei RNt drpBIPRERd #h sl e REARL Q5F themaverily of Taxol®-

sensi ti Vit yhRizdd héﬂaﬁ%% |t@§ﬂ?ﬁltmhd%w hbb\béveﬁtth&%&ﬁéé Q%o@ﬁﬂre@ﬂ;nd
Days 5 and 12 post Taxol ( i njec he ani mal s. underwent Von ey

testing fofo AeeRaRee gﬁgﬁaeréﬁlpadymeaswa%wwpnglthwahﬁéemimaa%wage

descri bed hatgaaaﬂ.@mys‘@..f.ﬁaﬁh FW, Pogrel, JW Chung, JM Yaksh,
TL. Quantitative assessnent O tactile aIIodynla in the rat paw. .J
Neur oS &F Meth, 53:55-63, 1994). Tactile sensitivity (i.e. mechanical
al | odyni a) Dmsgmsured using calibrated filanments touched to the

pl antar surface_of affected Linb 1o des erm ne paw w ghdr awal

t hreshol d. 25Bri B‘PIR}O gy vasPeiieEnes R @lyaie theoplicpgy SECLTIROURAHS a

wire mesh batgadiadderdbhpyRihdee axeiondrididaniae thet dsarnut:@,& as@\eesmthﬁ
ani mal s settl eg the‘_glantar surface,of the right hi

hi n
t ouched wi t ﬁ""&' 2“6“59 BRpeg! neyrgRathy. TyRicele réb%‘éﬁ%’@ddﬁ’"haTﬁ’éf\’A/ are
Wi t hdr agvak eﬂ@@ams@e\math@euwpéstambm@reb@@é@é thelrasmfihg nechihrRager
sti mul us vvasﬂ%;esent ed; in the event of}éaw%vmthdrawal t he next

30weaker sEIAMIR dRyelopRFERYhers, beieasns hda¥%80$te§”af<?l nd"PR tern

of positive r@é&t@&gﬁﬁ E¥APoaR A GRSy WS elfthtb cHebaydb %ﬂdﬂ%ost-
wi t hdrawal _t hreshol Dat a were anal yzed usi howo- - one-way

: NOVA
ANOVA and E&F’fﬁbt e shofigs F*UC\XAqq{a@?%ﬁ%‘tﬁré‘éw%‘y@ﬂbﬁf&#%’éldﬁs bEUBU%r it
is noted_that significant allodynia could occur within this timeframe.

25 The resulis 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 ingffective in preventing the allodynia at this same time point. This result is
viewed as inconclusive. Increasing the time course of the study may have

30 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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53 WD 2007/ 075752PCTI US2006/ 048539 On Day 11 after the 6tart of
Taxol (r) injection, the animals underwent Open Field testing to
nmeasur e nmotwis 2@ehisyiaty | evel s. Previous studies have shegipdadfdsess)
treatment can | ead to decreased spontaneous |oconotor activity (e.g.,
nunber of beam crossings) (Pascual, D, Coicoechea, C, Suardiaz, M
S5hMartin, M. A cannabinoid agonist, WN 55,212-2, reduces neuropathic
noci ception i nduced by paclitaxel in rats. Pain 118: 23-34, 2005).
The Open Field test was perforned by placing the animal into a 17" -x
17' open ghanbehgéé?m@mrﬁfaigjé?dlejrl]mbéﬁa\ﬁgr lhﬂwﬁlﬁ]etﬁ’fffait [g@tsﬂ‘@tecawﬁh
posi ti oned _around the s,of the ghanber, The |ight st nsmt
Pofrar ad bSRTPEI FSARALIS AapreRer SR battr ol SHOVAISS Khiexiel s ca

g B gar i ng) bm\g@mﬂgﬁtm 4 fbgre?ﬂ'?\{]mbf a;?aqtaﬂé@..n@mfmahd e/xp;]mﬂbﬁ?@icﬁ\)lﬁey
nsec by bean breaks or is. stu e |l ocgniotor activ

Fevel s of  FRESat RanaRRbarbs e doactaine Wik Commameb fraens

eval uat® SREM %ﬁeﬂﬁm&%m@ hlbrie('};réuﬁ%ﬁh R RYUAGHTBRY notlikedy MeR¥sBNs for

anal yzed usi hg one-way Dunnett's test, with stat’istical

si gni f i cant® Edugsd pSQ@"’GE The histopatiiologipal snalysis raveaiad @ tydtoward

eut hani zed )8k %@@cﬁheme% aaa & vl Patmdhe Witk G8inbolRE ¥8; ABRever,
ri ght hind paw were exci sed plfaced in 10% neutr al buf f er ed

formalin. FHEsRehAIQttigally §'§ﬁ'€f§3aﬂkre bl ocked, enbedded in paraffin,

sectioned and strak&etoduthér, mg@wwhhw Q[]dy%g§gé‘sts_ﬂ|i& CHPBUENAIVES rRdy
exam ned using_ |ight mcroscop and sgored by an evaluator blind to

t he t rEat nBaYe Pegeiirial effgrds 99%‘5‘&’% % 1%4@@51 RstiPhe s Nearesratioy frprats.
based on t Fgl&\s%r Yidde 4 gogéﬁg L e
secti on, b?% dq%uéwa ﬁ?#a% "g"ff)”égar anceg(l)?ﬁ%&gé%&on 1 C{/@gst Eg%(ér}g a
mld to rmél%gateedt{ dipoe saurse) end raxtple desinglevelsdpr andesenisisepase
di srupti oncm ygarld;% dlndggeneration of 25 the axons (Cavaletti, G
Tr edi ci ?:1 Tazzarl S. Experinental peripheral neuropat hy
i nduced i n adult rats by repeat ed intraperitoneal admnistration of
Taxol (yg. Exper Neurol 133:64-72, 1825hnid8pa Were anal yzed using
one-way ANOVA and Dunnett's test, vth‘_fTth‘éHTstl cal SI gni fi cance at
p<0.05. 30 Results: xelnilad : prathy dodel pasel i ne,

i anif 1 cant i {187 ﬁ%@‘@%ﬁﬁ*ﬁ%‘%‘%ﬁ%&ﬁ%%ﬂ%f Ty

are damaged by trauma, disease, metabolic insufficiency or by certain drugs

and toxins. The sensory disturbances associated with chemotherapeutic

20 agents, such as paclitaxel (Taxol®), range from mild tingling to spontaneous
burning, typicalty 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.

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

Method:

30 Paclitaxel (Taxol®, Bristol-Myars-Squibb; 6 mg/m! in a 50:50 mixture of
Cremophor and ethancl) was diluted just before use with saline to a
cancentration of 2 mg/ml and injected [P in a volume of 1 mi/kg) onfour
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groups at baseline or Day 5; however, on Day 12 both the Taxol (r)

al one (p<0.05) and Taxol (r) + 100 ngy/ kg Conmpound #8 (p<0.001) treated
groups wer avgneopaian- sensitive in conpari son wth thei pchbagsbéagsso
responses. Conpound #8 appeared to potentiate the pain response
conpared to Taxol (r) al one; 5however, this difference was not
statistically significant. Spontaneous |oconotor activity was tested
on Day 11 follow ng the start of Taxol (r) dosing. There was no

di fference between treatnent groups for horizontal novenent; however,.
t he Taxol ( Bjternaf®apg(DI0 B2 (P4 0arfbD6).r eahﬁﬁ)uadi#mhfas exiBpdmdaatlin 0.1N

decr eased LHcal reari conpar.ed to,. Taxol

10Hi st opat E@f’yﬁ%ﬂeﬁvéﬁ%@ﬁWSW@ ramediaigly Rypr %ﬂgaf’ﬁqé'ﬁ?cqﬁrhﬁtpaw and
sci ati ¢ necwecamtratiope rdf @Omad/miGnptetchghdl.had no effect on the
severity of Taxorinduced degeneration in the right hind paw, however,

there was a positive trend to decreased degeneration in the sciatic
nerve, &l t houghAdnt ntkiefSpraguedandes ratst(Hatian,i Istllanabbﬁs sJNgﬁi'éde:rm:kt MD

15 Di scuss{.QI. 4 RI r tethe
of fi cacy o aRa: 8 i of stiubediio BLOBR A2 iR AR

t hat can oendmwadsr availedls &d dbitliraxarid(a X 2112dwdigtit- riar}i q:ym aI neur opat hy
Typically, rats h (_ ane 20 eval uat ed ever
post-injection E‘é‘ﬁe:eué'%q‘r"\#‘)tf ‘llelntégeﬁec %'5’! eay od‘y;lu 8|"86§
anywher e b&troppil was treat \dﬁ}'Qommund'meﬂ %0 ng/key RO o gaeange)st:latlty

Shor teld st (A 3 N RSl Say PR Deafff G RAel .
is noted tHasing).glinftheaadags Mwylrhclihmm;ubmtdd%ﬁ and plaichitatal were to be
timeframe. g@%s@@@t&mpayﬂg é@&gﬁeﬂgf Bgdoﬁénp%e%ﬂe&s t Sy 2

was devel op axol magni of the
ef f ect was Gigup Povastrepingowith ROMPBInGES 2t l%mgﬂl@ PR (0@2 gav.age)gga@o, .

However, a
this same t‘.gnei“'zﬂég.“?% 6B SRl A8 be 1o b RS SR HeBital BFadhih §VOh it
| ncr eal® ngdaye whepdatl ratepeind #i%agti wpaylitaxg! werectodwr adwinisteteh nor e

pr onouncedce,fnﬁ oOis J:@é?&«{]ata%%(ﬁ\ %@é&&&éﬁé@ &HB66h. @ro@@\%‘é‘d #8.

Addi tional ly, |s not e a posi e control was not uded -

in the st uH?aTSWTQ@O'ﬁCD%V@QP@TP o/ rigcSiarting es Hfbfibe srmepday as

field behamé)[geélﬂq;n%q;f%cq,@%; f&difgi reated with Conpound #8 exhibited
decreased rearing behavior, conpar ed to Taxol (r) alone, indicating a

| ower |evel of ¢ 6rﬁ‘ﬁﬁ@!ﬁ)&eW@b'@@e%wdhértﬁﬁtl%enwt onsiR® t he
hor i zogj al s@ﬁét‘aYé Hayrasga Itﬁerdtrfieél Ahilf bhé@inedsBidrRNperenglvéBid rakimNt

5 fromthat X al one group, pain or sedation_ are not
likely rea%%"m@ﬁ“ rf“f'@'??&j Rip siimblatign withevan Kfeygmirmorsgiingasg or 159

anal ysi s revpadsedray ah@ FHY d N rir i r2é résan@nﬂ SvatEWIRAIGANRER
with treat nent w th %BﬁEFi however, i tl was not statistical W
si gni fi canflMyigtoR wi “Wﬁ & %SéPF‘PHtﬂé‘? YIYERES I (RRPELANG IR4pTs

Conpound #8tmmwshe imdygtieesfahechato-aflddBeis Roahabiatslakbdtawittoeed

Per gt o REHESRFLN 1ol BhARRR E R IR s B,
cour se) an&equéhmp{oethth)smmglubweicﬁce(meg;f nedhase-iygepagssiacur ve) for
Conpound #8. The animals were positioned beneath'uptumed 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
30 response wags 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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15Exanpl e 20 Taxa i nduced Peri pheral Neuropathy Model

Peri pheral neuropathies are chronic conditions that arise when nerves
are damagedavdmotmawra, di sease, netabolic insufficiencypfu®ooef@kizal n
drugs and toxins. The sensory di sturbances associated with

chenot herapeuti c 20 agents, such as paclitaxel (Taxon, range from
mld tingling to spontaneous burning, typically in the hands and
feet. Synptons becone nore intense with continued therapy and can

| ead to weakness, ataxia, nunbness and pain that can take weeks to
mont hs t o resol Behavibrulttsts feqeaplithxel’ o Bffettsthagamsdrudyy 4Si(DY3) Aed were

fol Lo up e B E ikl P20 i oo Pl ol ek T8 'afi i cave

Met hod:  30ad! wimxalirir(ghivectd day dBsing peliotiifer GoBpouhb #86 Fyg/thase daysa

i sl | ntiey s A ERRD AL BB ST el gl Rt ook foineaR

vol unme 5f padlitdkaljevoirel onechand-2RAYHNR/DHD2BERASROPE/AEH3 dead t er nat e

days (DO, a 4 C S ed in.0. AN HCl :0.5%
ot hy ool 1 oieteq 18§ e g T BRYE B S UBRAO SEee Ptk
concentrations of 60 nmg/nml and 120 ng/ m . 5Adult mal e Sprague- Davyl ey
rats (Harl %QE ulk E_di anapolis, IN, Frederick, ND breeding colony) were

caged on s beddi ng in groups of 3-4 with food andwat er
avai | abl e ad | i Bstexpeatedi, patifatd-traatéd (it tumrrikceiyed echicle injectibhsee

7 vas 1 cafBiribp & Recheh AR AR R rORR) ReptchafFhioa i 1 0P

10 for 20 ¢BgYFhstesftf.i ng on DO (the sane day as the begi nning of

pacl 1 1 axel wer oty BRI SRe: XA URE Sl o CHRRAIR IS slibreepet e

and pacl i t deetlopmenBobimectapegllgdya andsaeddngr-hypetalgpsiandliis at %20
ng/ kg, PO agek [ i s the
begi nni ng %j?ﬁ%]gg%?‘tgaxel tgggiaj ?Té{&%ﬁ'%m%%%%%aéégﬁh%ﬁﬁg%@ﬁﬁegnpound
#8 and! Ppactentinued fae eppraximatebt i deys eftetthedasipiastione! Wwesrpuneri&it
0900h and Ik r A

vol une of ggﬁya‘;egéﬁgggw&g% {%J%nﬁ%eﬁfqugﬁwﬁé Hg;%iq Ee lt

begi nni ng diffepengestketweendie iy doTrge giiupsl CampeunhBp tiggtmant o t he
testing enyidRREAMNo AbdBheSaSRieeRa mbea A¥scARf e ik HpBegdaid th
basel i ne sessions were given to neasure the normal response rate to
sti mul at i oRe®RUPANYGIe tHpek ohriechapx BYPeRPesiA-or 159 of pressure (4gVFH
and 15gvFH). Normal rats rarely, if ever, withdraw from stinulation

w th 4gVFH, thus, a post-paclitaxel _increase in responding to this
stirnulus is indicative of nechano-BX3BBIg2k Nornal rats withdraw

from Acetic Acid-induced Abdominal Constriction Model of Visceral Pain

The purpose of this assay was o determine whether Compound #8
reverses hypersensitivity in visceral, inflammatory and neuropathic models of
25  pain. '
Test compound and controls were dissolved in the appropriate volume of
0.5 % HPMC or 10% solutol in 0.5 % hydoxypropyl methyleellulose (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
30 volume of 10 ml/kg orally {p.c.} 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 abdominai stretching studies.
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25 stinmulation with 15gVFH 10-20% of the tinme; thus an increased
response frequency to this stinmulus is indicative of

mechano- hy peo alngesa. The ani mal s were positionegchgRaat/issso
upturned plastic nouse cages atop an el evated platformw th w re-nesh
flooring. Each VA-1 was applied to the glabrous skin of the m d-heel
and the presence or absence of a wthdrawal 30 response was noted.
This was repeated 5 tinmes on each hind paw and the animal's responses
were summari zed as a percent response score (e.g., 5 withdrawal ;
responses to 15glkmisialghhdativerevquirdntnethcclimatior geridd b&fdge b&abavi or -

was assess by an, observer nd, rou assl
2007/ 075755’&&?%%@631@2%%%%"”00"‘ BM%%?“@?‘S@GF g@%?&’%‘&a\{\o
gfz f ec}‘j; 8beg&eto®mgiemdit3\6e(rgb3l)nﬂ&ﬂld1 Mefo%dcﬁﬁ@aéd aﬂtr@r‘te&iﬁg vk, C!iaeﬂﬁé the ]
4, , 1 5 an The tests were during.the
2o ay. dos Tt SRRt ABmals drre Htep i idous it CdES iy P e
given a5 OMhamewomaincéas;eagmgah oafnctiﬁﬂﬁﬁdd:r&?g gndﬁ‘reeaaﬁcaés to
Expect od 1 BULTET oD oo By Roed AEs T HEPAE A et e hotFitGre of
pacl i t axel 21Reswith$ 12-hour hght/damscwlpect ed, paclitaxel-treated rats
(AoVEH tosty - andmiraRheD hS Beale adt et b aanyar sfotohgist war
rr?/ kg and h?af]?ﬂay{étgwﬁhiﬁ@lrdl ﬁﬁgmed ti#lfsuglu@nrtae ﬁmﬂyc ;b@nciteaed,(mar??ér
(0] nmec no-all o nia an nmechano r esia._Tesu_ pre Ve e e
oas BpBar SRESBLS HTIGS BAEEROBICAUHS AT LgHer B dUn i SR P e AT
appr oxi mat eloyn éévél@ysa@éé RErd RdoAFY abﬁgﬁ@él ofbseftrdamet §ebiip3; that is,
al I odyni a and?ﬁlg ral gesia returne there ter

si gni fi canf™ SR WRER RS? f%’o é’ﬁé’gﬂﬁa&‘bglfy\%%%mﬂ"eﬂé

t reﬁt ment I RFOEBE; E6h dlﬂe%t&@@ﬁ@ﬁivg@!@tﬁoﬁbémfﬁng Bﬁ@ﬁ&h@iiorai analysis was
nmechano- a eared to be superior to

nmechano- hyk?g?éﬁ"%g%ﬁ%p“%mﬁﬁp@”'ﬁ%%g&?m ”Aﬁ‘f“g”"i' r?tﬂf@@lj Abdoni nal
Constrigtion Mddel of Visceral Pain The purpose of this assay was to
det erm ne wheth ound # ) rever hyper sens tivit

T scerals It o M ORAs ity ipaowP e SoREReSHT ShaSTIa vl ' M o
conmpound afdletwee! oF soveselumtbls\aemeen) 360t rhg/l@oqsfr@qnﬁpaned #elarmooﬁg/kg

% 0 L 0 h | 1, ul. .
PPV Sorved” SEBaRELRS g eyt bl I R8I T e B i BUSREoh RLD%

used as t henlp{&sx a%nﬁﬂa!bu!@hmathmﬂnaot)snf M% qmeepmcmﬂfdiowmg)v hde bisg
Lot 82 e ot PSR B e UL
bet vveen 25 neindie3Gaftardpsaatictauid injengioof Ssmmjgls wm'eqalarmﬂmﬂ@se;bdn'ete bell
acetic aci ﬁjéljs%%HFaqgin%baggmaﬂ%néﬁrﬁ%ﬁ‘ th&gg%‘ﬂ%, @Rd the number of abdominal
streiches per animal was recorded for 5 minutes. This was repeated for each
group (N = 10 mice/group).
25 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 the acetic acid-induced model of
visceral pain were analyzed by a 2-way analyses of variance (ANOVA).
30 Significant main effects (p < 0.05) were further analyzed using Dunnett's
multiple comparison test. Data are presented beiow as the mean = standard

error of the mean (S.E.M.)}.
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WD 2007/ 075752PCT/ US2006/ 048539 Al'l animals had a week

qguar anti ne/ acclimation period before being transferred to a general
st ockroom Wb em7n1s742he acetic aci d-i nduced abdom nal st peigRINg@EdyY
were allowed 1 hr to acclinate to the testing roombefore the start
of the study. Animals were housed in mcro-isolator cages in groups
of 5 four rats per cage or 5 mce per cage w th corncob beddi ng and
free access to food and water. The environnent was nai ntained at a
constant tenperature of 21C, with a 12-hour light/dark cycle.

Ani mal s used i nadmpeast #&W@dluﬁu@ﬁdtmm@td ﬁicruebahh@@emst_

e e bl bl B8 TR e Vel e |
corn cob baddbnm)al s&mta‘hiisamés batvessret Bibnd agesameng thaﬂc@ﬁhpsamm@@d'
pseudo- r angonRgeRdL RIREH tb5Rsreae DR A aRPCDES S (1149 Fdebt s,
the invest bgai&fespaﬁa@rﬁn (Fm ¢ hq @@ﬁ@féh@é)aéﬁ@mwaﬂrﬁm\r@sdtﬂhl ﬂﬁ@@lﬁé&
the treatnent admni stered to ang i ndi vi dual ani nal

S

day of studips hricdaijiicallpsignifizag @am@ﬁf%wﬂm\f?hl%mrcga@ap%tlw@étedor
10% Sol ut olride! hoant Wb e ¥ CePRMAINCH S 8id ot 2GGhifTEHAY rﬁBdnfy

gabapentin as a g03| tive control. Mce were then given an i.

i nj ecti on &FEHC goirindgcsd gtreishigabdoni nal quadrant) of 0.6% acetl c
acid followwng 1 hr, 2 hrs, 20 3 hrs or 4 hours treatnment with

vehi cl e, compound or positive control. Five mnutes after | acetic
acid i H? ecti on, %5"%‘?%9 48 pid poyyngeifyabrprainab pensttictionsg PP"OFHF'gd by an-
cggt ai ni Ingutp ﬁ{@iﬁbn&ffﬂ&hc @t:;doe@mﬁgy%menaﬁdnd Aet ﬁgﬁtmanw decrease
abdomi nal stretches. was recor

opeat ed f arets fcaBed Rotstieli iR prutsssRe R MadtinAsay Ay
produci ng acbBsehbrivt t6 BRaReshnétfass orihate dntitadhivalsans compeunds.

cal cul at ed usi ng PharniTools Plus software (The McCary G oup).
Statistics (two-way ANOVA) for the acetic acid assay were cal cul ated
using @aph Pad Prismv4.0. Data frg tﬁm aeetic acid-induced nodel
of visceral ) 2 é -
(ANOVA) . 30 3
usi ng Dunnett' shmﬂuelub!apiae quecumfms@ﬁAumsdts rékula Iarae!opgelaah‘tgeldflamhmm@s

t he nmean dard, error. of e, mean
007107575 SRS T ShBitsTpizs ey Sama ar@o%@uw%"ﬁ%%ee@&aﬁugm ol e
acetic aC| dhenmnchl cedt- mediednicl atinsdie Thischgerosdsitpdiy meaks between 24-72

bet weeR® 13 ToHEF 3eoinatl P Ge Ll scvord nERER Tl asSh FlsRER 18", .
decr ease tmnalgmsln:erarchrbllsdwm ehdfr antiRygeralgesicGifect obtess compeohndy. and

ST {200 b B ed BLAERha U ol wBABLALARN ) abfibbral RhimEat

not statistically sig |ca
gabapent i n-O:% éfai'EiMGl Qre1 0% sehuteldn ©. 5\/?/& hyc!s:e@nmmfg msfthyleabdess (HRME) d

not signi f 's%ﬂu”ﬂ%rbé \Hgﬂé éﬂééﬁ% &t r%?/lo% t!hQ‘i‘M%P&o&é it QEFu% oﬂ@@ﬂmt}'b@ 5
#8 did not nodify a a contrlctlons produced an_|i.

i nj ect RBn onl/Kedr-pcfoasatg. Malgi Baragie-igawiay sats ffprau%&r&ﬁs @wgrﬁ ficantly
decrease aqglofatdfibdPHAHGE MEPNHMiGhRLIHAReerd P66 ANUESEY §antd /8008 time

that this assay may
of study, were used for the CFA paw radiant heat studjes.

All animals had a week quaraniine/acclimation period before being
transferred to a general stockroom. Rats in the CFA study were moved to a
30 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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not be sensitive to analgesic effects of these anti-convul sant
conpounds. 15Exanple 22 Conplete Freund's Adjuvant (CFA)-induced

Model of | b ammmisossy Pain I ntrapl antar injecti ear@kadedfiskid
rats results in a long-lasting inflammtory reaction, characterized

by edema and a pronounced hypersensitivity to both thernal and
mechani cal stinmuli. This hypersensitivity peaks between 24-72 20
hours after injection and can |ast for several weeks. This assay
predi cts the anal gesic, antiallodynic and/ or anti hyperal gesic effect

of test coapduvatsr. The envird@sibntwap ontictaiied tentsmdtanitenpetattisobied
in the appropLiate vol rreof %HPNCor 10% solutol in 0.5 %
el S

hydoxypr op§l WY Pct-natpigh HWCQ‘SOI utions were prepared to

provide the fi nahfrﬁl%eus@ra iA raPCPRERBftedts IvdtbhBaintaifed WitAldginal @agé or
from.Charles R vers Laboratories

rats. Ml e rats
CPor i age. iHeres ARPGaoN BE s ok K alone: RS, BMARee cageypages
study, aereeds Nill{éh’e@ RethChn RRY Hedidir])! AMRAkisSrotfis®Seral cages whkb

ani mal s had a, week quarantine/acclimtion periaod before belng
transferr efﬁﬁqpr&yé’éﬁ&“ﬁd agrgek iresimemarauns t'ﬁﬂésﬁpﬂeﬁﬁjﬂf %?B CREYed

to a 30 tegkis sé@@éﬂr&ﬁ@orﬁ@ya&ﬁgﬁeﬂ%%mﬁt ﬁééﬁ"r%ht g@@@;ﬁ@ EHETFA

remai ned for the duration of the stud Animal s were . housed in

mi cro-i sol N Icag¥daisthgt supbited at lﬂ?ﬁt # 2P% pRefuctigy dn FRSPYNFR kaepey

cage wth ﬂ@ﬁﬂﬁ@iblb@?(dbngly@@?h@éﬁ@ @tﬁfbelﬁﬁluﬁﬁdf'@ﬂ?the&ﬂd?tw:ﬁfﬁd aﬁﬁgeﬂs

envi I‘O al ne const an enperature o

GO Tl Bl et 1B dn e tioBtor beFRITRIE e HEBRv g A i VAR RIBLE 1

\(/vfere mai ntmmedamé:h aam;gtsn@bdqa@aynmiﬁauamﬁu@hout the study pﬁrl od
our rats per r ca es wer 1 corn

Con beadi ngy " ABTER eI b sl al Weie, 68902, o'l G RaUAS B8 sl

across trehfjeERin GrOBA: ﬂﬂan saﬁney e el 1BR hindpanwe NFeRgsnyey 24 hour
pseudo- randombégasm rent treatne

dt
et oty 83 e e bt LAietes bh& G oERE RN Sty (RH)
respons® | wee@oystésmwnhamhtmeﬂ to base!myeqpr@cbg@e)uaxt)anm%e"rhmdasmdel n

furth testi d t ti t

per f or i ng e aRaUEaRRe ey RirsleRadant s foo Y FRed Rty from
admi ni st er &tk marfacmw%f ﬂ'zﬂdglwﬂuﬁbllcﬁmmgmhe post-CFA Iﬂent:zlﬂasd@&_',snméntsteuslyEL .
rats were en a i'nj,ecti

Cra: sat | neflalnisBed ey i okt Bt of BribFPMicy o2eiosh
peri od, refevesal bahgpenadges;mmsmlthmw therad agheamistai aal{(alteatmeﬁi—l) 15
wer e obt ai eng

respong \Ngess%ag\sg%actgggﬁr@gp\r%a?@ er)le&?%r&ﬁﬁi;gﬁg Jlesvbce Iqihme erd%t|§
lifted itsresporsedm 10 swefaymelokversal raigesiaovns etrma st A
I :at eﬁcyI azg SR E}\;ﬁp@%u Eéthe %8%51@ gfil y (2.5 m. /kg%j1 wi t h Conpound
#8 or vehi c? ?;E ? ?etn eversgng) o)f hyper al gesi a was cal cul at ed
for each ani nal The E{f(etqtiéatd%ﬁtp@dllmmp(ﬁ@epff%t((ﬁékb)tm%@ﬂﬁiﬁée)] /
[ (pre- CFA LESRA0SGbre cg%ﬂ%f%&ﬁat e@?ﬁ’%ﬁﬁ%ﬂor eacﬁlu%%tv/é\fsr?%hﬁéd ersal

of hyper al %em a was then ca treatment’ group (h= 5-6

rat s/ gP®upjiroup). Stanst@sdiwway\m@wé for bardctig agidassayrweret caleuiaipd

and associ ghp éPcagiH BAH FRisHE (2. 0F DAH RIS HrdSt i FBRIEON the L
sof tware (The ™M
induced modei 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 presented
30 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

&1



25 Goup). Statistics (two-way ANOVA) for the acetic acid assay were
cal cul ated using Graph Pad Prismv4.0. Data fromtime course studies
i n the CFAwmduwcedrseodel of inflamatory pain were anal yzeaishyeayssso
Wi t hi n-subj ects, repeated neasures, one-way ANOVA. Significant main
effects (p <0.05) were further analyzed using Dunnett's multiple
conparison test. Data are presented 30 below as the nean +/- S.EM
Conmpound #8 was evaluated in the CFA nodel of inflamatory pain. In
normal rats, average paw withdrawal |atencies were between 14.6 and
15.6 61 WeeO0WedRNEHBAPOLF 820 OFA) 48869 eqrov wWithdrawalflatenciesuradaf t er

CFA, t | j "y '
and 6.5 sel readdl etgRlG bRLBTCY B8p 10obATA FRR el 2T PEED e bR
The oral abeilsieyelopedontuf oradbiduiistiatitbrmaftvesiaiaidid nainsipyificatiyf mogidyy -
' hd | ; . SR
2603y kBEAAEKA B loROSE B8 Bof 0L bl R tthelens o
hyper sensi My/ky gabapemtirntipeadesidenly mmverser thesoapbyeersensitivih evith4 hr
t-CFA b ' : | j, IH ' :

fose of ‘500 ok PR BpBIaKF hotniHrod Wil 1n 22 iRk T pbeifhy onhind
t her nal hybéggemﬁal pdmiistraliemn - Anpealkdase. @ ZE0rmegdasefl Coropapad &8 alda h

the 24-hr ﬂﬁﬁ-d&ﬁébr‘m@ﬁl?lrﬁﬁcﬁ%ﬁgﬁﬁ%%yﬁeg%géﬁﬁl%e\ﬁfé peak 86.0% raversal

10adm ni strati on. _ epe y "attenuat e
i nduced t hégavaparedpsits Biss24hv pogt-Chéi aseling) abrsrveddpvaiier selwoul d be

expect afl t QaReniussidn. for treating inflammuatory pain. 15Exanple. 23
Formal i n-1 nduced 1-11/peral gesia Mddel Adult male CF-1 m ce wei ghing

2-0 g were obtaleEwraushitiane-eeperdeatly piienwatedt@m) ingycedAhermaali mal s
ver e housenhghedehditidity He@mtﬁh\%ﬁh&t R ERNES RRL b ednbéRa t@%%‘%?sf%fﬁl‘?or

both food and water, ‘except when renoved fromthe 20 hone cage tor
exper i ment Heapng#dlggrestory pain.  Conpound #8 was trituated in a small
vol ume of 0.5% nethylcelllul ose, sonicated for 10 m n and brought to
a final_volune with 0.5% net hyl cel | ul ose, Conmpound # 8 was

admini ¥ ered i.p. in a volune of 0.EXampl®23 pody wei ght to the test

mce. Two hours after i. Foratiliitirductid Rp&ial Quedef8 or vehicle,
25 an injection of O.S%g rmal 1 n was, nade | Nt o %Ee_ plantar_regi on of
the right hind P&t male CF-1 mice weighingdsP 9 ware ehipined fsemdthariastaven

elicits a gnaidimgbnbiizl)agicakglf/verasholieddn he X higet ik €98tetind he
mouse |icking the affected w, | diately after the injection, the
mouse | i ckROTRESHLRT Breessdhbolh RtRRLEAS0PRIRRE WhsH TSRS TaTa the
phase 40 ( ahoh@ dRfPRNSRpeAfmenta podddunes] by a brief |atency period
wh th is lLittle b i | jvity. A i od of
Bbout 20-30 1 nbPEP T EHA AR Rl A L st b NG s R aravBRluESs.
(i nfl ?rkma'é eb;yBﬁ):ateg 01‘0r 1 f)kmiﬂraim:g btcxméqghtb @?E&lr\joatng)atvirigmﬁf% /ayﬂmﬂwgﬂé&. at
15 = =8). . n= n=4) .or
voni o 62 hEfheoutit R s i AR STl 0Ly 8B e
in one of sethertabt Bilcd.alwolicexs gitasi.p. uipsinistatiom ofl Comgtemy #8hat vetbcle, -
Pl acecbé n EIFI(?&Ect%n 8 81554 %rmaﬁﬂl J{g%%%etilh&% the plantar region of the right hind

paw.

In this rmedel, 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.

30 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
(inflammator;y).
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5 conditioning period, Conpound #8 or vehicle was adm nistered i.p.
and the nouse returned to tits honme tube. Two hours after

admi ni st r atv@mo7Hsriral i n was i nj ected sub-dernmal |y (20ukCT/RE20000g539
needle) into the plantar surface of the right hind foot. The bevel of
t he needl e was pl aced facing down toward the skin surface. Follow ng
the injection of the formalin each animal was observed 10 for the
first 2 mnutes of each 5 mnute period for a total of 45 m nutes.
The cunul ative length of licking for each 2 m nute period was
recorded. An anPriar tor e dminiptiation o Qeingpaundi ants oig/ive I(rimﬁ)emmg/kg

alternated 4 b, C

eut hani zed 'I OW N ﬁ@/@g%%g ?ﬁg?%é g?"q@gqegﬂ%ieéj&nesﬁ ég%'i‘r ea under
the curve @M@N&Héﬁe?ﬁmmtﬁmdﬁbﬂ@gw@d}slm ofteeveral i Ralt Plexigias
Ver si on 3. I ﬁ_ﬁgﬂ. gont. r ol
gr oups forR%ot Egacu iéh%rt\ a"l!g'ml‘i'lrE[j:]l"g‘(‘?eq:| IBﬁgosrggf Q‘I‘h#'%ﬁu%%ﬂgw 1 Vi dual
ani mal & f oﬁoréamnlpgmowa@mmnddﬂ&m \eetlmiemds ariministeed itro aad the

t d
ot h 20 ConpbsRae R GE s AR Kite. TG HBAR A8 AP PH ol s

t est ed f oringacied subcieirmelily fﬁﬁulcéﬂwuge needls) Gntqatbar!ﬂamﬂar wadae btibei ve

agai nst ac i
For this cﬁ ]%ohr{'gﬁ?é& tllhﬁieé% aﬂf'?éee(ﬁ?wg%}é%%cf%tﬁsg%}dg& andg%lgb’g
conf i denceskintsgriage. mlywmthprlmegtwmgf the50onalin gachnarimal edascolhsmmvéd

AUG wag, Ca{o‘?‘ﬂlté‘h érﬂnrﬁﬁe&&ﬂegg{ 13%&%}%@&8%2% dgg'r?‘% g%ig-gés”%‘#ég)

followng 1. m ni strat

secondary @#fétj@tlﬁﬂ l¢rgthwf Flﬁi‘ingmﬂﬁ/mdﬁmiod was eeauded.ddp emitoak
manner. Thg BRMA %@{ﬁq‘iﬁ:ﬂe‘ﬁ%l D%f CERRR waf aﬁg%a?éa/ Wﬂ@a‘cﬂﬁ'@gﬁse

i nterval (COfor ucin Yo or -greater ction in

cal cul at edd@wct)wit &orﬁ*gwgd i ﬁm‘aa\smé rhayzed foliowing e cansiusion ng
. p. adm nishbali@fiment. The results fromthis study indicate

that Conmpound #8 possesses the ability to reduce formalin-induced

hyper al%esi a, afPa walerdhesurRtAdGhpdlemainagons wege adapeiogdee t o be

useful f or GFék?nF‘e{cPPhQﬁ\We:%forﬁ@ 186C TRRY m%%é:cél&lhﬁﬁ'@%? Bbth H! 66 e@

Exanpl e nmpound prepared as in or Tl

with suf f i %n% ﬁ?nwlr@wpa fof tuvéh acie @%lntﬂam@ma@h%sqsmﬂme ARGL@E of

580 to 590namidial nihaR 8f 8&ct? phasdwas laiPPastiliBtedldhd convertatbl£ the
foregoing sp CI fication teaches the principles of the present

i nvent i on, PYicERageRiirE AMCo of BQ'GFT‘?'OlAVﬁFﬁQBpB?"ﬁ%@QGﬁ ﬁﬂq M igr beth it

will tey un@@ﬁmﬂd #3@dsddendPlakibleCosilg WBS chityfibd @RdaBseaResses al |
of the usual . variations, adaptations and/ or nodifications as cone

wi thin t heSteligiRa! SI9IRENe8t ol | owi ng cl ai ms and their equival ents.

Compound #8 was effective against acute, phase 1 pain associated with
injection of formalin. For this components, the median effective dose (EDsp)
25 and 95% confidence interval (C) for producing a 50% or greater reduction in
AUC was calculated o 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
hyperalgeéia in a dose-dependent manner. The median effective dose {(EDsp)
30 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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(CH2)a-N10SI 1T -NIR 12 Of" (1) or a pharmaceutically acceptable
salt thereof for use in the treatnment of pain, wherein: Rl and R2 are
each i ndepavalantdis7zel ected fromthe group consisting obchydingessand
| ower alkyl; R4 is selected fromthe group consisting of hydrogen and
| ower alkyl; ais an integer from1l to 2; is selected fromthe group
consisting of (Rb Ck? (R)o RO (R5c (R5 )blI(R5Db and (R5)b OR%
5

The results from this study indicate that Compound #8 possesses the
ability to reduce formalin-induced hyperalgesia, and indicates that Compound

#8 would be expected to be useful for the treatment of acute and chronic
- inflammatory pain.

5
Exambple 24
Compound #8 prepared as in Example 7 is formulated with sufficient
finely divided lactose to provide a total amount of 580 to 590 mg to fill a size O
hard gel capsule.
i0

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

15  following claims and their equivalents.
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k I'"'R)b ¢ NL-",N .", /rk.,,,.."-m?/.. 00 wherein b is an
integer fromO to 4; and wherein c is an integer fromO to 2; each R5
is i ndepenslently sel ected fromthe group consisting of hal ogen, |ower
al kyl and nitro; provided that when (R )b O then a is 1, wherein

t he tenm A esvpbunabkydnue@f ers to a carbon chain conposition of 1-4
carbon atons. 2. The conpound or a pharmaceutically acceptable salt
thereof for use in the treatment of pain according to daiml,
wherein: RL and R2 are eac ependently 51%'1 ot edrfirom t he group
consi sting of hydrogen and lf V\E al k R4 |s llsel gcted fromthe group
consi sting of hydrogen and\J al 3/:‘ aa i teger froml to 2;
is selected fromthe group vensisting of Srex’y l 0,,,,k (R

) b( R5) b2 Ray

or a pharmaceutically acceptable salt thereof for use in the treatment of pain, wherein:

R1 and R2 are each independently selected from the group consisting of hydrogen and lower atkyl
R#is selected from the group consisting of hydrogen and lower alkyl;

ais an integer from 1 to 2;
is selected from the group consisting of
O
; e I AN O
Ry | (RO >3-
S A ~d

(R%)e
/ ® ©
(R%)s X< K >~§_ (R%)5
\\ \ O ' O
5
(R )c o

and



11\r--0 (R5)c (R5)b 0

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

gach R is independently selected from the group consisting of halogen, lower alkyl and nitro;
provided that when

. N o)
O
A
O
(R%)
X( 0
(R®)
2990
O ]
thenais 1,

wherein the term lower alkyl refers to a carbon chain composition of 1-4 carbon atoms.

2. The compound or a pharmaceutically acceptable sait thereof for use in the treatment of pain according to Clairm 1,
wherein:

R and R2 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 to 2;

is selected from the group consisting of
= © . i 0

l (R >§’
N A g
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and wherein b is an integer fromO to 2; and wherein c is an integer
fromO to 1; each R5 is independently selected fromthe group

consi sting of hal ogen, |ower alkyl and nitro; provided that when
then a is 1. 3. The conpound @r a pharnmaceutically acceptable salt

t hereof for use in the treaﬂ of paln according to Cla|n12

wherein: RL and R2 are ea F L4 1 QL
i Iec ed f!on1th- gr oup
yl ?rs P nt rom1ljto 2;
G;hT-RS)b (R5) bty R5)c 5

consi sting of hydr g
consi sting of hyd %g

is selected fromthe gro

(R o
O N
R X | jz (R }?
) e G N | o
and
Rs)c

a0

wherein b is an integer from 0 to 2; and wherein ¢ is an integer from O to 1; -
each RS is independently selected from the group consisting of halogen, lower alkyl and nitro;

provided that when

0
QAN
N

O
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(Rb O (R)bO wherein b is an integer fromO to 2; and wherein c
is 0; each R5 is independently selected fromthe group consisting of
hal ogen, | ower alkyl and nitro; provided that when is then ais 1.
4. The conpgund or a pharmaceutically acceptable salt thereof for use
in the treatment of pain according to Claim3, wherein: R and R2 are
each i ndependently selected fromthe group consisting of hydrogen and
| oner alkyl; R4 is selected fromthe grgqgkconsisting of hydrogen and
methyl; ais an integer froml to 2; is e
consi sting of 2-(2,3-di hydro-benzo[ 147 ciN
2- (benzo[ 1, 3] di oxol y1), 2-(3,4Ré} s
2-(2,3-dihydro-benzo[1,4]dioxinylﬁ, N
2- (6-chl oro-2, 3-di hydro- benzo[ 1, 41di oXTnyl ), 0
-(6-fluoro-2, 3-di hydro-benzo[ 1, 4] di oxi nyl ), 2-(chronanyl),
(5-fluoro-2, 3-di hydro-benzo[ 1, 4] di oxi nyl ), 2-(7-

| or o- 2, 3- gich¥e10- benzo[ 1, 4] di oxi nyl ),
(6-chl oro-benzo[ 1, 3] cli oxol y1),
(7-nit ree %@rﬁﬁo@hd"yrqgﬁa@ﬂm&aﬂy Ackedthsxda ik deof for use in the treatment of pain according to Claim 2,
( 7- met hykkre#y: 3- di hydr o- benzo[ 1, 4] cl i oxi nyl ),
(5-chl oro-2, 3-di hydro-benzo[ 1, 4] di oxi nyl ), 2-(6-brono-2, 3-
I ?ydr 0- bengobds #Bled LK ind¥dehdently selected from the group consisting of hydrogen and lower alkyl;

(

(

(

(

ect edpftrom the group

venzd[ 1. 4] di inyl),

oy 1

6, 7- di chl or o- 2, 3-di hydr o- benzo[ 1, 4] cl i oxi nyl ),

8- chl or or2is 3elchidty OO GOZOcohsdstidd olingarbdryiland lower alkyl;

2, 3- di hydisemnaget ] 21034 b] [ 1, 4] di oxi nyl ) and

4- et hyl - benzo[ 1, 3] di oxol yl); provided that when is
3

, 4-di hydr o- 2H benzo[ 1, 4] di oxepi nyl ), . is 1.

is selected from the group consisting of

O
a “—C
~ , 0 ,
(R%)e

@] O
: . N
(R®)s (R)s |
o , NN
N O
(RO)y——
S5
O ;
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5. The compound or a pharnaceutically acceptable salt thereof for use
in the treatment of pain according to Claim4, wherein: Rl and R2 are
each independently selected fromthe group consisting of hydrogen and
methyl; R4 is selected fromthe group consisting of hydrogen and

met hyl ; a i ¥NaAiniprit ageeger remd fo 3 endwherdinc i@ ect ed from t he group
consi sting (gepchﬁSG%Wg[dfptgfglp@%r%t}w? group consisting of halogen, lower alky! and nitro;

2- (2, 3- di hydegdsEhgshen 4] di oxi nyl ),

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

2- (6-chl oro- 2, 3-di hydr o- benzol[ 1, 41di oxi nyl ),

2-(7-chloro-2, 3-di hydro-benzo[ 1, 41cl i oxin
2-(7-met hyl - 2. 3- di hydr o- benzof 1. 4] di oxi n

2- (6-brono- 2, 3-di hydro-benzo[ 1, 41cl i oxin 2-(6, 7-
di chl oro- 2, 3-di hydr o- benzo[ 1, 4] di oxi nyl). he conpound for use in
the treatnment of pain according to daim1l, wherein the conmpound of
formula (1) is selected fromthe group consisting of
(2S)-(-)-N-€6-chl oro-2, 3-di hydr o- benzo[ 1, 4] di oxi n-2-yl met hyl ) - sul f ami
de; and pharnaceutically acceptable salts thereof. 7. A conpound
selected fromthe group consisting of
(2S)-(-)-N(6-chl oro-2, 3-di hydr o- benzo 1¢+3
| fam de; and pharnaceutically aggppta le s
treatment of pain. 8. The conpound’™folf usein the/T¥éatment of pain
according to Caim1 or 7, wherein the n gﬁ | ected from any of
acute pain, chronic pain, inflamuatory pain d neuropathic pain. a
The conpound for use in the treatnment of pain according to Caim8,
wherein thq neurgpathic pain is diabetic neuropathy. 10. A conpound
of formula (T13S00 H30 NH2 \ H or a pharmaceutically acceptabl e salt
thereof for use in the treatnent of pain. 11. The conpound for use in
the treaf MRt coRboR@bi AERAFIRY LRplh@daNntQos iMIGS iﬁ!h@tréamﬁenpalpﬂn LRording to Claim 3,
sel ected fwedri@ny of acute pain, CRFOHIC pain, 1nflammtory pain and
neur opat hi ¢ pai n.

R' and R2 are each independently selected from the group consisting of hydrogen and lower alkyl;

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

ais an integer from 1 to 2;

is selected from the group consisting of 2-(2,3-dihydro-benzof1,4ldioxinyl), 2-(benzo[1 \3]dioxolyl), 2-(3,4-dihy-
dro-2H-benzo[1,4]dioxepinyl), 2-(2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-2,3-dihydro-benzo[1 ,4]dioxinyl),
2-(B-fluoro-2,3-dihydro-benzo[1,4}dioxinyl), 2-(chromanyl), 2-(5-fluoro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(7-
chioro-2,3-dihydro-benzo[1,4]dioxinyl), 2-(6-chloro-benzo[1,3]dioxolyl), 2-(7-nitro-2,3-dihydro-benzo[1,4]dioxi-
nyl), 2-(7-methyl-2,3-dihydro-benzo[1,4]dioxinyl}, 2-(5-chloro-2,3-dihydra-benzo[1 ,4ldioxinyl}, 2-(6-bromo-2,3-
dihydro-benzo[1,4]dioxinyl}, 2-(8,7-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]dioxiny!} and 2-(4-methyl-benzof1,3]dioxolyl);

provided that when

is 2-(3,4-dihydro-2H-benzo[1,4]dioxepinyl}, then a is 1.
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5. The compound or a pharmaceutically acceptable salt thereof for use in the ireatment of pain according to Claim 4,
wherein:

RT and R2 are each independently selected from the group consisting of hydrogen and methyl;
R4 is selected from the group consisting of hydrogen and methyl;
ais an integer from 1 to 2;

is selected from the group consisting of 2-(benzo(1,3]dioxolyl), 2-(2,3-dihydro-benzo[1 Aldioxinyt}, 2-(2,3-dihy-
dro-benzo([1,4]dioxinyl), 2-(6-chloro-2,3-dihydro-benzo[1,4]dioxinyl), 2-{7-chloro-2,3-dihydro-benzof1,4jdioxI-
nyl), 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).
6. The compound for use in the treatment of pain according o Claim 1, wherein the compound of formula (1) is selected
from the group consisting of (25)-(-)-N-(6-chloro-2,3-dihydro-benzo[1 ,A4ldioxin-2-ylmethyl)-sulfamide; and pharma-
ceutically accepiable salts thereof.

7. Acompoundselected from the group consisting of (25)~(-)-N-(6-chloro-2,3-dihydro-benzo[1,4]dioxin-2-yimethyl)-sul-
famide; and pharmaceutically acceptable salts thereof for use in the treatment of pain.

8. The compound for use in the treatment of pain according to Claim 1 or 7, wherein the pain is selected from any of
acute pain, chronic pain, inflammatory pain and neuropathic pain.

8. The compound for use in the treatment of pain according to Claim 8, wherein the neuropathic pain is diabetic
neuropathy.

10. A compound of formula (I}

9]
O
O ()

or a pharmaceutically acceptable salt thereof for use in the treatment of pain.

11. The compound for use in the treatment of pain according to Claim 10, wherein the pain is selected from any of acute
pain, chronic pain, inflammatory pain and neuropathic pain.
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