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SUBSTI TUTED 3- AM DO TETRAHYDRO- I N Di VZOLYL CANNABI NO D

MODULATORS CROSS REFERENCETO RELATED APPLI CATI ONS Thi s
w@e@gesto4appl i cation clains benefit of U S, Prpvi/Bmnad3c248

Pat ent Application Serial No. 60/719,772, filed

Sept enber 23, 2005, which | s incorporated herein by

reference in its entirety and for_all purposes. FlELD

SEBE T OREN A TV A BRIRR INDS th 268 Bk GANNABINOID

substituted 3-ani do-*MQPURBAIERS i ndazol yl cannabi noi d

(CB) nodul at or_._conpounds _and a nethod for u se in

Lreati nd RSSRRHERENGE GO BFEATRIP iy PETOIGAEING d

receptor nediated syndraone di sorder or_ di sease.

BAGREREEMD! gpliTaion ARIESSPTSNeTESSo be aviricarEReor4pRiication
T e L R

refesice iteitcanipanand forafl prgpnadi s sativa, the nost
abundant of which are delta-9-tetrahydrocartnabi nol

(THC) and cannabigiph | el y potent
partial agoni st ﬁh'?heo%gﬁﬂaﬁ\éé%ggﬁrﬁggeptors and is
congldatadidnne dirCh PR shbltithRARARhY-Letr [ 1
use 1d 0 rle({‘ner 1tlcotot esrﬁéalr%g'l%oguesﬂgjndmé???,é}gtlﬁ%@% hat
canigabincgd (Q3} mpdiilhtpr cahpauads and & rethord &pc lise iulidbatizm pynekiorating
THC core. The term "noncl assieal, cannapi nojd" refers
or Dfey SR S O P S A SRRy AP ARe of foedse:
cannabi di ol . Pharnmacol ogi cal investigations have
concent r at ed BAGEGROUNI2 OEBTHEINNVBEINTION at or s of
the pyrazol e structural class, which in cl ude- SR

14 Brefoa the gscavenodytbe enmkbinpileCB b land o CBBRractpiprs thesiam

. . Pvr I ahi noj tor [ ,
canRbld adulaln S FpE ARASLRR By PAY SlaBely frmati
sariod, dedmbitebaedsat opweish atd deiB-Phanipdm aginabivol€ THE) pad
to‘ﬁeterm ne the biological effects nediated by the

¢ inoid receptors, will lead to further refinenent
of currept conpounds and will be a gpurce of new
cheni cal| &l asses in the future. @

H oA

N

N

H >
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THC CATNNABIDIOL

THC is a moderately potent partial agonist of the €B1 and CB2 receptors and is
considered the “classical cannabinoid,” a term now used to refer to other analogues and
derivatives that are structurally related to the tricyclic dibenz<opyran THC core. The
term “nonclassical cannabinoid” refers to cannabinoid agonists structurally related to

cannabidiol.

Pharmacological investigations have concentrated on selective CB receptor
madulators of the pyrazole structural class, which include SR 141716A (the
monohydrochloride salt of SR 141716) and SR 14452 8.
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Certain conpounds (including SR 141716, SR 144528 and

the like) that were originally classified as selective
W@nioanssust s are now consi dered to act as "i nvEBCHES2006/036248

agoni sts" rather than pure antagonists. Inverse

agoni sts have the ability to decrease the constitutive

| evel of receptor actiwvation in the absenagcof an

agoni st instead o f é&:} bl ocking t he actiseat NQn

i nduced by agoni st ) ng at the receptor.

constitutive activiy’y of CB receptors has i t ant

inplications sugce theye is a | evel of contime®duUs

signaling by bot h-&B

an agoni st.

datpl e, SR 14 17 16A i nckedses CBl

protei n [CEVE and) sensitizes cells ,agoni st
action, thus indi ¥flg t hat i nvéersa ts may be
anot her cl ass of ands used to he
endocannabi noi d syt em and t he downstream al i ng

pat hways activatedb y CB receptors. PCT ApplLication
WO2006/ 030124 descri bes pyrazol e derivatives asieBl or
CB2 receptor a ni ts Substituted |

-rhenyl - 7- beﬁygﬁ § 6, 7-t et r ahydr o- | SR 1AE ol es are
descri bed as progesterone receptor agonists jn

Bi ooPgamle cawibinoidrmpdutpers are pye papReihs manyghitferce)) stpnctural

olitee RichBBre ned 7 RHsRBERATE PlrbiBEhmEehioll 2

detemehe ﬂfé&ﬁmogfcalr@feegtmerdmb@byrmang@mmd rqueptoisyl el lead to
evi dence for the exi sten of %’h‘gl ti onal c nnabi noi d !
furiheb P meBiTicpreat CoRABIA and e 3 SOfERe AL TN CHHgHhglasses
k@@ggngg t he identificatlon and devel opnment of CBl or
receptor cannabinoid nodulators for the treatment

of a variety of CB receptor ul at ed dr
i 5o ans campoUR G RSEEH ANT EI5, BROGAS T e Poks) fhat were
gMEﬁgf&%!ﬁTéH & JelRea axﬁégoh&ts%é k<o iferdd GPAR LN velse
or a sa sonmer, prodrug, netabolite or
agalistsrovagiier tHaepaof antdpenisisn Ihyersaizgshist have g dhdliise decrease the
positjo and positions 3a-.7a in formul
PP bErevd B PERE S B o E0ss W DR Bghtiked of only

bﬂfcﬁlﬁ%%e M%ua&% Rint&l 13 29811 bintih@ o arheekptdrn €I$1e b@ﬁsft&ﬁﬁve

posi ti ons 3a and positions 7a- 1 in fornula
actiyityesfdri r¢cgpt@ts tow dmpertans e plieptiopppingfoifipreds béﬁyggof continuous

sPonalS 6y %\htﬁlb]ﬁzand ('JI§2 RV&SE e absence of an agonist. For example, SR

141716A increases CB1 protein levels and sensitizes cells toward agonist action, thus
indicating that inverse agonists may be another class of ligands used to modulate the
endocannabinoid system and the downstream signaling pathways activated by CB

receptors.

PCT Application WO2006/030124 describes pyrazole derivatives as CB1 or
CB2 receptor agonists. Substituted 1—phenyl-7-benzyl—4,5,6,7-tetrahydro-1H—indazoles
are described as progesterone receptor agonists in Bioorganic & Medicinal Chemistry

Letters, 1997, Vol 7, No. 19, pp. 2551-2556.

Advances in the synthesis of CB and cannabimimetic ligands have furthered the

development of receptor pharmacology and provided evidence for the existence of

2
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the dashed |line between position 7 and X R4 in fornul a
(I') represents the |location for a double bond; Xi is
wa@bwenssoas | ower al kyl ene; X2 is absent or | owWe€T/US2006/036248
al kyl ene; wherein only one of XiR1 and X R2 are
present; X is absent or |ower alkylene; when the
aditiSdred chimbinbist mq:tombttype@n Hovaner, Xmmrmmtmlsmgpmgmeed

|s a shed Lin

£y do e sBbe i Tonient RHCPL B e fec i podutators
fdfithd GefRLRCITRAG abieQIBATBIFREH By m@htsmted(ss:mrbﬁlegldlsbrders and
substituted at oné or nore positions with one or nore
disegseyyen, hydroxy or |ower al koxy), aryl, C3-Cl12

cycl oal kyl or heterocyclyl, optionally substituted on
aryl, C3- ClﬁE‘TMLEE'IKMCl@IPT‘T@?\ﬁ@PW WVRNTeOR or nore

positions wth one or nore hal ogen, alkyl (optionally
substrifsuhfshtioh iPMeEecd tH@fc@m?@ﬁﬂxd oOfdgmilat(f): one or nore
hal ogen, hydroxy or |ower alkoxy), hydroxy or al koxy

(optionally substituted at one or mMy,R,positions with
one or nore hal ogen or hydro W RAS Selected from .
hydr ogen, al kyl (opt}ere 'Nuted at one or nore

positions with one 8_ha ogen ﬁédroxy or | ower
al koxy), aryl, C - albl terocyclyl,
optional |y substituted 1%} 12 cycl oal kyI or

heterocyclyl at one oy, posi t Z with one or nore
hal ogen, al kyl (optR aIIy $ubstituted at one or nore .
positions with one or “nor e KaRpgen, hydroxy or | ower

al koxy), hydroxy or al koxy (optionally substituted at
o0n ealn lisomt Sprpdsigt merabolite bh palymonsh titercef vatiegen or
hydroxy); Ris aryl, C -Cl2 cycl oal kyl or heterocyclyl

ﬂ’?eac?a'éh%dollﬁde‘s’ %@t&e\én%ti?ﬁ%sti‘%%ﬁ? @%%iﬁor%”_ﬁa-far i '¥8 1%‘3? dsent

amno, am noa

subs umdaubmjfoaéadhnﬁ t@b doulsie meB;I ;tresmswm;rt Kthrne pEdsempr e
halogen hydr oxy, |ower al koxy, aryl or arylalkoxy)

%%fé/d R {%ﬂ 2l H\l)sﬁggs% 55 g’{ﬁf ?os%on%% ]h{l/] Cf?}gl)[x(t;i? ,(I) represent |

.C ar b thoﬁsaﬂob eahl afltkwo Xipuble abﬁxﬁrpwéent when X,R; is present;

the dashed line between position 7 and X4R4 in formula (T) represents the location for a
double bond;

X is absent or lower alkylene;

X, is absent or lower alkylene;

wherein only one of X;R; and X,R, are present;
X3 is absent or lower alkylene;

when the dashed line between position 7 and X4R, is absent, X4 is absent or lower

alkylene;

when the dashed line between position 7 and X4R4 18 present, X4 is absent;
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car banoyl al kyl , aryl, aryloxy, aryl al koxy or
het erocyclyl, wherein al kyl may be optionally

weubstisssed on a heterocyclyl ring nitrogen aPOmuS2006/036248

forma quaternary anmmoni um salt; when the dashed |ine

Riietaleqed fomitydfigerd, Ak (é’ﬁ’tﬁﬂial@ s@%ﬁﬁﬁéd at¥e bﬁnﬁ'ébgﬁcmtld?fs

| oner. _al kyl ene and R4 is hydroxy, |ower alko

hal d¥jhonegrypore bglogam hygroxy i ﬂ«wer @tkopE), @rsdc%cyzj cycloalkyl or

ot PRR P ERbhAY S8 Al o uyt P LRI eyt a

hy drone yr noxoposhtidne gdth, orrdr more Aloparg lakkyl (opiblially substituted at
(optionally substituted at one or nore positions with

one °6‘P Oﬁﬂ}oée PRETEERSS WV ithy SR Qs ¥gore halpaen, QD’Q@W or lpwer abkjoxy),
ar yhg) 36} alk%k%@diﬁlo 2R 4Bl eﬁﬁﬁé bi dolfe ﬁ%ﬁﬁ’%ﬂ? %ﬁme or

rmre pos tl ons on€e or nore ogen o

car boxy halogeanyldadbixy, car banoyl, car bam)yl al kyI
aryl, aryloxy, aryl al koxy or heterocyclyl when t he

R2q§§a§cg%dn{r&% l-ﬁ/gfogﬁ‘ rhll%ﬁﬁgétiqﬁgllxz @@hug% &1 &E:lé 81Dfn|%§eeﬁgsitio>ﬁé

0 pt |vrz1tiad>ﬂeyor3nm3 thiatogem dhydmxg toy loveer aﬂ&kg} acyl odjyclgatycl@ﬁ&yl or
: tian one .or r& dr oxy

hal J%éiﬁ‘:‘ r?@th%f}ﬁM ﬁé‘gftwﬁed OF Ak} ( quya}?gllqyyor heterocyclyl at

su b%tnb bk’hﬁ?e ﬁésﬂ:ﬂﬁl@ vith dTErcﬁ e hﬁl'ogé}? al¥yl (bpBiBfal fified at

hal ogen, hydroxy, |ower al koxy, |y P ?

al k @1@9 of Byere pasétiang vethbeeiar mad h@llogcm éiydmoxymr bwer alkoxy)

o RS o lidnd P RbalT B Bl o b yith ome or

arylmoramyﬂogegyor]@rdyd)@)j(oxy or heterocyclyl; and R5 is-
hydrogen or |ower aIkyI An exanmpl e of t he pr esent

RaiE TR e s R R e Bt BieRsafohahmibefuidaritn one or

Wn emidrd h¥fdrok§, GROSRAlbge, allnﬁwe amﬁidﬁudyﬁ RfyR ($htidhallPsubstituted at
sel ected from hydrogen, éoptlonally subst’i tut ed

at ORE OHMOKHPASItHIS mlﬂm qque plegen hmdrpeyﬂavvgg@hoxy, aryl or

B ML Ay B § o G 1 AL i one o

cy clmak hylogen otitdes:00 yaakhydxyatarbereyl ddkoxyp bz&bﬂﬁsylt i ons

th re hal I kyl tionally
Sub SRS, e s Ohoia gtk SR aen sl Svhsrsin sl way be
hal %ﬁﬂnalﬂ%ﬂbﬁﬁﬁte@ bn a%‘é’?e'io@'cm ¥iMg nitfhEh Q¥ R fofth K Qt¥ternary

ammonium salt;

when the dashed Iine between position 7 and X;R4 is absent, X, is absent or lower

alkylene and Ry is hydroxy, lower alkoxy, halogen, aryl, C3-C; cycloalkyl or
heterocyclyl, optionally substituted on aryl, C3-C;; cycloalkyl or heterocyclyl at
one or more positions with one or more hydroxy, oxo, halogen, amino,
aminoalkyl, alkyl (optionally substituted at one or more positions with one or
more halogen, hydroxy, lower alkoxy, aryl or arylalkoxy), alkoxy (optionally
substituted at one or more positions with one or more halogen or hydroxy),
carboxy, carbonylalkoxy, carbamoyl, carbamoylalkyl, aryl, aryloxy, arylalkoxy

or heterocyclyl;
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(optionally substituted at one or nore positions with

one or nore hal ogen or hydroxy). An exanple of the
wonrew@igo4snvention i s a conpound of fornmula (| PCOUS2006/036248

salt, isomer, prodrug, netabolite or pol ynorph thereof

e I, ;
B EARSdARE iR T R g0e pelesl X ImRIERAIRT s
Wi t IGJHlBQII of Cﬁiahfﬁelbaj'cdgeuptldmyﬂy sud:;stlmted «m/\ﬁyl ol Hetorgychyl at
aryl, optionally suhstituted o X one or nore .
0 osione BREOM RHFIARS T ARSI THS BYGRYY- SRy Ralgests BHa | y

ﬁglbg{ﬂéé]dﬁlﬁq dﬁ%&‘(ﬂﬁu&fallﬂ@ﬁ&uﬁﬁ@d dtioan %r ﬁiotfé‘p&liﬁbr@ Ry it or

[ ower al koxy), oxy or al koxy
( optmara hhllogers ﬂnbéltov(yuhowdr dkmojn @rydor ﬁl}’il&lkwggl qleiﬁﬁ’s(OBﬁlQIlﬁny

on en or h
ot o s8hreTRAG aniteat s Rosttsottions Sl RTRloEe R br hnfigey)
sal %mﬂoﬁ%‘&fbon@faﬂéﬂ'xygem%ﬁ@b QdakB@ncialiRd| ¥HD rap}"lmgh afydslkoxy
wherein is absent and R is selected from hydrogen,

al kyr heteragyolyl; as@dt i onal |y substituted on aryl at one

or nore positions with one or nore hal ogen, alkyl, =~
Rshyﬁf’&%% Ip(g“@{,vgpqu 1.An exanpl e of the present i nvention

is a conpound ornula(l) or a salt, isoner, ‘

prodr ug, ite or, on X1 IS

abseht ew mfb ﬁ?’§ PESGRGR Varsha R falitis ULpa S

Wet b%@x isPdbatt or 1

IS(ﬁH%r (%t oxy &Rgngdgﬁn%lmgfe?f%he rééent H?f/eorﬁﬁron
alk;éem: andrlhaa srde@liéd fromrhykieogen) allgyl (aptmafy subsghsed at one or more

d tab h t
oo R R o, BT P BBRD JE 1Ot
or MefefodyBi, to tpﬂﬁﬁallly dubst@iRd Oh affl] €;-0a gghnlkyPoekaeptgclyfat one

the present invention is_a conpound of formnula or
oranega pesitipriowiEh ongeRPIEdIalogsh el it i(prtiqzally évlgﬁﬁwiff]at one or
f
m&g% E‘? ny\%‘ﬁhgﬁxg 0%<§10 esh nﬁ}(cﬁg g %@g@%&ﬂ&%ﬁﬁnﬁw@{%f dkoxy
(op@bnamyahbgutaeﬂ) at d)ﬁelnrenbmnpbhumsemﬂl ompoenbngdatnggn oohmroxy)
hal ogen, am no, am noal kyl, al kyl (optionally ‘
subsjit
o oBb s s 0 FRCRRTEL L T A E B
isGHBS pidduie @h@zibohttemqrolymasmh deesédfivdreseini; hs drsentand Rarie

Sl Ay ORI A PR oAos i fed a5 of HOM neyitionsyith one
oﬁﬁo@@ltal ﬁlﬂ ﬁro%cg/tlﬁtlb\%ita@lgo oPatyE LBHOEM! Mbstitited on aryl at one

ni trog forma er nary amoni um sal t. .
or more pos1t10ns with one or more halogen, alkyl (optionally substituted at one or

h ther of
1 4 cappind

more positions with one or more halogen, hydroxy or lower alkoxy), hydroxy or alkoxy

(optionally substituted at one or more positions with one or more halogen or hydroxy).

An example of the present invention is a compound of formula (I) or a salt,

" isomer, prodrug, metabolite or polymorph thereof wherein X is absent and R; is

selected from hydrogen, alkyl or aryl, optionally substituted on aryl at one or more

positions with one or more halogen, alkyl, hydroxy or alkoxy.

An example of the present invention is a compound of formula () or a salt,

isomer, prodrug, metabolite or polymorph thereof wherein X is absent and R; is aryl
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An exanpl e of the present invention is a conpound of

formula (I) or a salt, isoner, prodrug, netabolite or
w@eioymssoph t her eof wherein X is absent; and, RBCT/BS2006/036248

het erocyclyl optionally substituted with one or nore

h [ x0. hal amn oa

PR RS s aE pROG ma Rt ina ot st b vy
ha:xgror@loryhal ogen, hydroxy or |ower al koxy), al koxy

opt| onal Iy substituted at one or nore positions with

nor e en or h rox car
o b Pae ot eSO SRR dforaita gh gf 2 sat
VRl epddal gl WetdMRVitdl§t IRJrh&pA lihefestuiiidrdih % 8¢aiBntdind R, is aryl
het erocyclyl ring nltrogen atomto forma quaternary
ophipealyiawbstanted ananegumprespasitionk avihrans onmarabalaginon i s
a conpound of fornmula (lI) or a salt, isoner, prodrug

met 2o b foME oP HeYIRERNInbBRIGAE a%lﬁgsaﬁa ¢f3o! B salt,

and, R is heterocyclyl optionall bstitute one
lwnarm@dhsg;i nm;bohm pOIluah«zrgb mhera)ﬁ wherein s rmaiiskzyd qr lowel

K%lgn%)%l gfglgg Prygaés ﬁ)}?éycl\%alicyg?# g%rlég%[)gﬂiﬁgb@%onﬁy Substituted
viif bt Gl thitreiyasdxyt B halRed dMEh6, DEMEAINY, élkﬂqgﬁdl&{aﬂgen

atomto forma quaternary amoni um sal t. exanpl e” of
SF‘P%“WP@ 8EPRS YTRRISROBIIONS Wih CBmeB tete hﬁloge@s hyfrexy o1 loger
PRSP Riop SUB TR R AT B e
haluigkn nahw/rosylb shnbbmy,edrbmy]aﬂmm, @Ebame, dayhimmyjalkﬂm aryl,

- hal age al k al ko ar.bo y or. carbonyl al koxy
W kv oo RO R sOr R P AR PSRN SEgHggen atom to

'f&%ﬁrﬁgﬁéﬁla‘z‘ afb¥ifh 419en atomto forma quaternary
anm)nl um sa t An exanpl e of the present inventi on |s

a conpound rmula (I) or a salt, isoner, prod

met alsol PR ?0 eﬁ%ﬁeﬂhmf’%}(@dﬁ 2 FRRPRRH QiHeireila R ar 3 salt

R iddnig, ,?x%gir‘\f%e heR@litd &po yxﬁ&%h%ﬂ ﬁhe’i’eﬁﬁ &tis aB$ént: Snd, Rs is

absen ower al kyl'ene d Ris ar
bptsrenyosly @pgxonalkymlbﬁnatletlwmcnunmeﬁy«hnxarqxlo berlogen amino,

h & ea&l%ay %%ﬁo(o%hgr%g]‘éesﬁ[)stgomreﬁgg) 813%{%1{,{8&%&{51 1&3&? gr%h one or m%re
h@l@@éﬁ Anarbyy SUbs AlkbBH, ﬁkoﬁ’}n rpﬁbndl@fs@bﬁﬁﬁtbﬁ 'a@&ﬁe (W'rh&e

one or nore hal ogen, hydroxy,

ower "al kox A
PRFIPRS RéfRyIRe 08 MAEK halpges PIIHAIroRy) sqaBEyt w%cm @’r}’e ca;‘bamoyl

| o?g&%afﬁ% 1at11¥a39 ﬁ&lt &5 a1 a?fgarg erﬁ?)ltlggzﬁgr s%%stt}?ﬁgfl%éya)

car boxy; oxXY, bano
hateydcychyl yingxlytxo @n)dtmh k® fotmoa qllmérﬁmcaylﬁh()ﬂmm salt.

An example of the present invention is a compound of formula (I) or a salt,
isomer, prodrug, metabolite or polymorph thereof wherein X3 is absent; and, Rs is
heterocyclyl optionally substituted with one or more hydroxy, oxo, halogen, amino,
aminoalkyl, alkyl, alkoxy, carboxy, carbonylalkoxy, carbamoyl or carbamoylalkyl or
aryl,‘wherein alkyl may be optionally substituted on a heterocyclyl ring nitrogen atom

to form a quaternary ammonium salt.

An example of the present invention is a compound of formula (I) or a salt,
isomer, prodrug, metabolite or polymorph thereof wherein X3 is absent; and, R is

heterocycly! optionally substituted with one or more hydroxy, oxo, halogen, alkyl,

6
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An exanpl e of the present invention is a conpound of

formula (I) or a salt, isoner, prodrug, netabolite or
w@odogmssoph t her eof wherein the dashed |ine bet EENS2006/036248

position 7 and X4R4 is absent, X4 is absent or | ower

al kyl ene and R4 is aryl or heterocycl yl, optionally

alkerys catbox ear @ﬁb@mxlﬁlkgxy,h@hﬁyzwlcylymydie @ﬁwﬁ’nﬁlﬁy spbpiétuted on a
AR gt Qe A R TR WLy P miRR0ent i on

is a conmpound of fornula (1) or a salt, isoner,
pr odAngrample @b dhe¢ present ipeingioniph compowsfof\ibrmsa H) vhesalt,

sy, B P DB SRR P fit e ne verwesn
pdshiidhet AAORMG!iY bbs@iRI X PRabsht Db Rstdrlalityshe R RMS a9 or

heterocyclyl at one or nore positions with one or nore
hetgraeyokylyoptineally sabyieted oalaryll or heisreayrbil kionafssnere pesitions

wﬁfl 88@& r%Bfe%?o;Qf xtol Rzﬁg eV}q taﬂm%l %‘Tﬁ{éﬁ’%@%& z}lﬂﬁl( gt?&ally

sdb@mtedraabhg/oﬁubﬁé pcbsﬂﬁi@zd; vaith ome oﬂmommogmshydrom ldWérhzlkoxy,
one or. nore hal ogen or hydroxy), .carboxy

gL B IkQK Kl QWOXMO%W@BWW@ abp%%wwem?éﬁwwnh gue or
m®Br Hiod hgéro‘;(grp BalibxG! & B{mﬁ?ﬁt \Mkw& ’caﬂﬁ ], ’cal%%&gwéﬁqyl aryl,

nmet a I'te ymor p ereo ereln
a@hﬂheaiy]alkwybehmmwahtl on 7 and X 4R4 is present,
X4 is absent, and R4 is CH aryl or CH heterocyclyl,

opt ' Rﬂ%&(iﬁﬁ{gﬁ l(j)?&tlé bfﬁs@rﬁ ifeniohlis £Eo ﬁ&l%[(?&f%ﬁdla & o @alt

nore poSitions one or nore I oX
is bmlen penirug Inkqt:hbolab loo pylyneaplh theyeod rwheanb d’rq,daahddime befween

t
oo s BSGRL i behor s SRR s Pk,
héi@ﬂo}{:{?@jﬂpb%tldhﬁn? QUbWngt:8Ioh AIRE HelBodlRH1ond G1afete yagHons

osition and” X4R4 is present, X4 i's ‘absent, and
Wiltb ogrommyre hysdpex priiol halogers ellelioealkeny.aryl at one or |
nore positions wth one or nore hydroxy, hal ogen,

al kyhn eﬁbrhﬁl’é)bf tl‘ié‘b&@é’ﬂt 1&%&1@5@3%&&)&9@’& oY @!mlr ﬁ salt,
of the present invention is. a conpound of .fornula (I.)

isomen peireg, mesadite op polymegph thereds cwhetrfan whep dkwnghwme ‘

t.her eof . wh en. the hed, | | osition

b MERER T SRIRER SriGal 3R S Bt S ARER-BOPY:

CBrhadrpycl Fpbprivaaillyysubsthefed ont £ ¢l cﬁmeadwdycg& aOfte @mdte Ipesmons
positions with one or nore halo exanpl e of the

Wﬁh@@@ AT MOFR/RYSEPEYy 9%9, Baleserp @uwé wméllwbétl fgd g ong or more
§s?1!15ns with one or more halogen, hydroxy, lower alkoxy, aryl or arylalkoxy), alkoxy

(optionally substituted at one or more positions with one or more halogen or hydroxy),

carboxy or carbonylalkoxy.

An example of the present invention is a compound of formula (I) or a salt,
isomer, prodrug, metabolite or polymorph thereof wherein when the dashed line
between position 7 and X 4R, is present, X4 is absent, and R4 is CH-aryl or
CH-heterocyclyl, optionally substituted on aryl or héterocyclyl at one or more positions

with one or more hydroxy, oxo, halogen, alkyl, alkoxy, carboxy or carbonylalkoxy.

An example of the present invention is a compound of formula (I) or a salt,

isomer, prodrug, metabolite or polymorph thereof wherein when the dashed line

7



i sonmer, prodrug, netabolite or pol ynorph thereof

wherei n when the dashed |ine between position 7 and
WOK24mR4/0384pr esent, X4 is absent, and R i s CH phetilyiU$2006/036248

optionally substituted on phenyl at one or nore

osi tions e.or _no h oXY, Q al. kyl .
o Roeiian st POt RESE R Tenth ppabrontiqaly
suB§tR618bn AN @Nérie? thére PoSIEERONRE ik o YHdTH hgddoky, ilogen, alkyl
salt, isomer, prodrug, netabolite or polynorp t her eof
allygrrary earboxptvarbeaylakoREd | i ne bet ween position 7 and
X4R4 is present, X4 is absent, and R4 is CH phenyl,

opt | Retdnpls Hpt%te ipkddbRAn @i SNY EoRpoliE onorHiﬁfaQI) or a salt,
positions wth one or nore hal ogen. An exanple of the

5 1sqm@rsmdmgnmwm qr@o@mmmmfoﬁhmmm@ the yla&hﬁdéme

begm%epémﬁ%ﬁg% % g;g seﬁﬁgéglg' hsﬁ H?Lh%fg—? é’n {O%Olfly

sub§tit@RE of Aryl 8t EneCATRGE HEsifibnd @itHdine dr hidre Bhlogesal t,
i somer, prodrug, netabolite or polynDrph t her eof

wh X1 bsent I k t

or 1S reaste 5 BR 8Fskp reer i oGPPI Al BPERATD STAGH:
isdrRé pRaAly WhefMBE{edr pbRARph BREOFTWIRRER RS the @Hﬁle&"lﬁn@

one or nore hal ogen, hydroxy or |ower al koxy), aryl,

10 betweagPsijion danky{s ﬂm@@n@ég}acm ghsensmuiddiis (GH-phenyl; optionally
‘ suﬁléltgggglri on &)@? )){? gta @{e\é%r éngr‘é p(&}lﬁoﬁé’ &llt%a(lr}éyclr n%r{: r111y((_i)rr(])é(yb}rlalogen,

oSsiti

"amr:ﬂk@@l,e@bﬁxy@id@ﬁm@w&ognal I y substltut ed at one or
nore positions with one or nore hal ogen, hydroxy or -

|oveg, A0l é{t ?@9&8{& t%n'?soé ox(n%%hc? ﬁ} opauta (1) or 4 salt,

substi t'ut OSI one

 ishiabo gedn; nleya&bmey:)r ,poaandrph &reyéqf wler€ihAvigatcthe dhseld lme
het er ocycl each optionally substituted w_.ith one

15 befiypea HWH‘PB% nd el a lwwér& i AbiFt, %%@@the@rlkwonally
h
SBT3 4P i BLiORPr TR RS iR, o

~aryl al koxy) al koxy (optionally substituted at qne
" nor APEEIRRIE AEDRIDIFFCHHEVEIIORGS B CﬁH}PQQ% obforpds Gkgya vsalt,

P RO S O

al kyI may be optionally substituted on a heterocyclyl
ri ngAREEHER]e At Hedrssent invention iya soEeHRy obfaremiarsal t ;

and,
‘ 0. . /XSRS
NH
Y
ITI/
R XiRy

20 ora éalt, isomer, prodrug, metabolite or polymorph thereof wherein
X is absent or lower alkylene; X3 is absent or lower alkylene;

R; is selected from hydrogen, alkyl (optionally substituted at one or more positions

with one or more halogen, hydroxy or lower alkoxy), aryl, C3-C, cycloalkyl or
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Ris CHaryl or CH heterocyclyl, optionally
substituted on aryl or heterocyclyl at one or nore
w@om7ossoms Wi th one or nore hydroxy, oxo, hal oBETNS2006/036248
am no, am noal kyl, alkyl (optionally substituted at
one._or nore positions wth one ar re hal ogen
cy P 92;‘_'& g

hy dPGE0CYFgheptiamallyapbstignig o ardy Gr-Gracyelpplkyheibsigrocyclyl at
(0PtohBRoYe Hoshink W&%e%g o€ ;;86 %gf}r? %g?/gfbﬁibheﬁ@ ststibited ar

b
one or nore ﬁgl ogen or hydroxy
car lven g miokoposjtiona mbdimmglor nwae balogsd, Adipky omlopter alkoxy),

aryl.o aryl al koxy. or.. heterocyclyl. An exanple of, .the
pr eélé’ﬁ’tyok?’ Y é;ﬁﬂ% goﬁl(@nglycsd’ﬁ?‘ﬁtétﬂf% %%n‘? O e POFHINs Syithyone or
sal tmort 8916Bén ofHydesyy;, Netabolite or pol ynorph ther eof
whereéin X1 is absent; X3 is absent; R is aryl

RagRyE o e B b e e et appea Bt ity one or
Subsidrb Hy@dx i dxd, BASeeAr arHHfo?axH%%{?cﬁ( alkPF @)p\;\i’?gél? ﬁﬁbstimted at

al kyl, al koxy, carboxy or carbony koxy, .
al kype pripobeepasgions wath opne on bsire haibgeh, bpdmxhdoveenatkoky, aryl or

AR R e S L e e b e S A
ONe nidre RO GerP@Syidk X3, dbttoty OfebhylalkeXyecAIWAhONY |
hal ogen, al kyl, al koxy, carboxy or carbonyl al’koxy. - An

exafpbamgylalkyd asylearghixyi siykatoxger heterocyelih sdweeinfalkyl may be

f or rul; 1 sal ' . r it .
B s e R R
Rl iapmnzonkmaegplt;iandal | y substituted at one or nore-
positions with one or nore hal ogen; R3is heterocyclyl

e e L R N e

whe pe imrapdsytionsayittheeap hhaa alydipx $,Uxs! hiloged amihod aminoalkyl,
het ehﬁog\@cl.yl ylsglg nitrogen atomto forma, quater har¥1 aa
amBHivLRPEENELY SfEitued af enecpy pprerppitioppyith war pymore halogen,
SUb sk idoly SdwRPalRBEN iyl BF ANk P,%&yﬁ@éﬁéﬂaﬁ?%@%&ﬂted at one
one or ndbre hydroxy, “hal ogen, 3, kyl, “al’koxy, ~carboxy - .~

or camvonydsitidoswith oxe axzorp helogén othleydpoes snatbaxyyent i on
iIs a nd of .fornula.(lb r.a salt, iso L

I N O S S M B AU
abs@pfeiockclyk absent; Rl is aryl optionally substituted
at one or nore positions with one or nore hal ogen;

3
- I B S
isodddi 3R6dug| ievsWelitbepEllyordhihbreBBYhEiOR] i @BRnk: Y%, is absent;
R; is aryl optionally substituted at one or more positions with one or moré halogen; R3
is heterocyclyl optionally substituted with one or more hydroxy, oxo, halogen, alkyl,
alkoxy, carboxy or carbonylalkoxy, wherein alkyl may be optionally substituted 6n a
heterocyclyl ring nitrogen atom to form a quaternary ammonium salt; and, Ry fs
CH-aryl, optionally substituted on aryl at one or more positions with one or more

hydroxy, halogen, alkyl, alkoxy, carboxy or carbonylalkoxy.

An example of the present invention is a compound of formula (Ia) or a salt,
isomer, prodrug, metabolite or polymorph thereof wherein X; is absent; X5 is absent;

R is aryl optionally substituted at one or more positions with one or more halogen; R
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substituted on a heterocyclyl ring nitrogen atomto

forma quaternary ammonium salt; and, Ris one or nore
whyarosspss hal ogen, al kyl, al koxy, carboxy or PCT/US2006/036248

car bonyl al koxy. An exanple of the present invention is

s noteFp SRR BpkRaly sttt siih Phe P mPra Rk bnh Sxaelosks ik s
alkoxyRcatbOx fl6r QS FRLEC Waskeld ARV ARy Sé@ﬁ{wnﬁuf&tb:s{g@egronaa

present invention is a conpound ‘of fornula
heterogyglyl ringguiegen e de faym meuatdyoirytagmoonipolsyltnghR ¢ ser eof

| e ' R i | ected fron .
CH-pIGE Epprdiy S BRBEN b ol e e G avit g more
hydroxyChélobth, 4Gt a8 ¢abdkyl or¥arbon@a@ohtt 4- OCH3- pi r eri di n-
1-yl, -C(ONH 2-oxo-rireridin-I-yl,-C(ONH |-CH

3ipiperidinzl -yl and - C(O).NH 3, 4-di -2

B SR BpIE oF Tsipbess Al eenro i soingati O foria (Bbrpounds
of Forrmula (1) and pharnaceutically a table forns
t hereof include those conpoundsQsel ec 3 rom
Definitions As used herein, the N\ Iéying terns have
: "al'ky] " neans a
saturated branched or [strali ai n nonoval ent
hydr ocar bon radi cal arbon atonms. Al kyl

typically includes, but//is ne mted to, nethyl,
et hyl , propyl ,—+<sepropyl, n-batyl, t-butyl, pentyl,
hexyl, hefeyt-lland the Tike. Thggterm "l ower al kyl"

/ Tadical of up {6 4 carbon atoms. The
rer¥ nay be on any al kyl or |ower alkyl
carbon atom and, when further substituted, substituent

means an al k

o L B RS RO (RSB0, e

absentcRaisrarytepavad Bsubititdicd skt thbrekobitiofy RHR off otifoid 10
cagbon atons, whereby the |inking group isaepveaDy ne
h?‘logeflzﬁw eteEpCyghyb OpYanaliy swbssitused with pne pbcTaRy deenh ORO,

t : y | i ' : ' | i m,ted
Tt L g e
substitntel wnyal hetesocyiclyb ting Inéireeen prmh 10 fone,a quateyden emntoafiny bane
énd Rand the like.. The tg)lrgm 'Aomer al kyl Ene" means an

> RSB YT RRIRY JREEE G W kG vacERrBOor cartsmlalieny.
: poi nt of attachnment may be on any al kyl ene or ‘| ower
ali pkamele ofithe presattinvanticdn s esmpourdigiformula (Ib) or a salt,

isomgr, prodrug, metabolite or polymorph thereof wherein X;R;, X3R3 and Rg are

dependently selected from:

Cpd XiR X;R; R
1 2,4-Cl,-phenyl C(O)NH-4-OH-piperidin-1-yl 4-F
2 2,4-Cl,-phenyl C(O)NH-4-OCH;-piperidin-1-y! 4-F
3 2,4-Cl-phenyl C(O)NH-2-oxo-piperidin-1-yl 4-F
4 2,4-Cl,-phenyl C(O)NH-1-CHj-piperidin-1-yl 4-F
5 2,4-Cl,-phenyl C(O)NH-3,4-dihydro-2H-pyridin-1-y! 4-F

An example of the present invention is a compound of formula (Ib) or a salt,
isomer, prodrug, metabolite or polymorph thereof wherein X is absent, R; is selected
from 2,4-Cl,-phenyl, X3 is absent, Rj is selected from -C(O)NH-4-OH-piperidin-1-yl,
-C(O)NH-4-OCH;-piperidin-1-yl, -C(O)NH-2-oxo-piperidin-1-yl,

10
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substituted, substituent variables may be pl aced on
any carbon atom The term "al kyl i dene" neans an

w@bdoyloasees | i nki ng group of from1 to 10 car bonPEI/URR06/036248

havi ng at | east one doubl e bond forned between two
agiacent carbon atons, wherein the double bond is )
PNt Obls-nipesidinrdoxt and JF(QRSL-Bytadibykia-24f-pidiadhylapd R is-
PP&] af bon atons. Atons may be oriented about the
%%qe %ﬁg in either the cis (E) or trans (2)
conformation. AlKkylidene tggically i ncl udes, but is
not papeerfisod Forratlay ianéd pharmacenticalie aecepisblsdprmyuibensof
. 1.80- ' lene, allylidene (2-
H%ﬁ@g@%%?%é@%§9$bégggg?éﬁéL(2-butenylene), prenyl ene
(3-met hyl -gi but enyl ene) angythe |ike. The E:;g:"lomer

al kyl i dengl_neans a radicalj or Iinking group of froml
to 4 carboniatons. The pointyof attachnent the on .

any al kylhipgéne or | ower al i dene car bop, a&gﬁland,

when further substituted,. substituent varigbles

pl aced “o% y. carbon at éky !

| ene or al kyli

A an oxygen atog ereby t he
| \

may be

ttathment | omNredCby t he t he
froma hdro' subs t ®a(a parent
term ,v" a_y" reas an al kyty,
ica

paNeAd ene or @i kyl idepe rad . of up to 4 carbon
atons. Lower alkgxy typically fncludes; but is not
Cpdhited to, meth6ry2 ethoxy, prop@pd3 butoxy and the
like. Wh urther substi d, substituent variables
may be pllaced on any al ko{y garbon atom The term .
"cycl oal WNT neans a saturat’ed or partially
unsat urft g4y monocyclic, polyeyclic or bridged
hydr ocar adi cal or |inking group. ‘A
[ may be desi gnat ed. by
340 12 carbon atons may

by C3-8 cycl oal kyl- and-
. \Ey ‘ akky i ncludes, but is not
o ' cycl abutyl, cyclopentyl,

| ohexyl, cycl enyl, cycl oheptyl, cycl ooctyl,
Cpﬁganyl, indenylggq?z,3,4-tetrahydro-naphthalenyI,

Déﬁgm%nﬁ-tetrahydro-naphthalenyl,

As used herein, the following terms have the following meanings:

The term “alkyl” means a saturated branched or straight chain monovalent |
hydrocarbon radical of up to 10 carbon atoms. Alkyl typically includes, but is not
limited to, methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl, pentyl, hexyl, heptyl and
the like. " ’ |

The term “lower alkyl” means an alkyl radical of up to 4 carbon atomé. The

point of attachment may be on any alkyl or lower alkyl carbon atom and, when further

‘substituted, substituent variables may be placed on any carbon atom.

The term “alkylene” means a saturated branched or straight chain monovalent

hydrocarbon linking group of up to 10 carbon atoms, whereby the linking group is

11
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6, 7, 8, 9-tetrahydr o- 5H benzocycl ohept enyl ,

5,6,7,8,9, 10- hexahydr o- benzocycl ooct enyl , fl uor enyl ,
whr@yossop2. 2. 1] heptyl, bi cycl o] 2. 2. 1] hept enyl , PCT/US2006/036248

bi cycl o[ 2. 2. 2] octyl, bicyclo[ 3. 1. 1] heptyl,

| Ot
ae%%v%}{ %br?tﬁe?‘reél ﬂ: ocgtoé% np@ogé{; gtghfea%h %Jo?r?wwrbon atoms. Alkylene
typmahjn yrtd:hmle& bt ivetob hm?)ted ko, nh at}d cthylene propylene, isopropylene,
5- nei hano- pe aIenyI (als referred to g

n\%& 'e}ltélese rPé{lwg% N{‘“’BF P eyl el |Odie (e Hower

@@ﬁ@% 4R bl B3 S oL RSmiTE
ap aced gn any |ng car on zgom 'IQhe term etzllr1 1n Of
attachmanisnay baomamt @bylemxtlbwbt gflkgalnaeata:bat gdmomd, when further

nsat ur at.e noc. ic or brid
st Rl S e PRt Gy BRaHACHS obfny FRPhEOt oup.
wher heétteth “hReBdereM Srchhdeh ﬂﬁ?l@@@hﬂhﬁg‘gﬁﬁ $ oPeRfh 1 to 10 carbon
replaced with one or nore eroat ons i ndependent |y
atges daviag af leavhone doytde bend farmed betsioge IWe adjheeyt earboreatoms,

e | tem havin to 4.n n
wﬁ%ﬁaﬁnﬁé db\ﬂ)% ﬁg is %Sr v%igbrftklnlé reél}}g\{ai I%f Hﬁg/ﬁl}ﬁdéogelp Rl e?cg g%om the
W ctaﬂﬁrgenomk omcfmmayraﬂbﬁérﬁeca aisbut tRxdcudle Woihd subither ARl AME)

ring nber. Wien all owed by avail abl e val ences, up to

of Wséap seprmationg AHeyisiens typigp! bféncduci?ét@rtés&mmamlwqém n

| mgmghaékemgﬁ@%e' aogyﬁcreﬁg &8b- g;qq)ymééql Oh &{auy né %hggaqg@ -

et erocyc eriv
propenylidems) atrogiene (2-bajedylegen pmnglcné (bmeﬂlyi;-rzngit@ytmebm the

15t T omiee AR BIGREY st Rt Piohe e ¥t

| ca@bérhﬁbm@ afrla@pmaf ofMtittabREER thiy sk & mysanéﬁﬁfeﬁé epwey bikylidene
(6]

pically includes, but is not limted t
car reigm, angi-hsir fusther s@stgytedombﬁgmuentawpyblmmam W placed on any

‘ inyl, pyrrolyl, 1,3-dioxolanyl, oxazolyl,
c#% o &H’ﬂ

I azo i i dazol yl, 2- irﬁdazolinyl (aI so referred

t 0 aThéteﬁnd‘a_M_j Ombmtslam'a(ﬁ@l Cdl&jrléne ornalickdidohd ehdfvdl of up to 10
yrazolin yrazol i di nyl, razol yl:, isoxazoly

C%ré@% HPEs gHyeh e asaaaali AF8e ptom, mlls%me DQiG @dﬁﬁta@weﬂt i formed

|
b§ il %‘Eﬁlﬁj{ rog tk%:"ﬁyfa | n;f/ﬁl 8% @H¥dr Bk g\ﬁﬁgﬁlujn‘a?no?( garsllﬁt’radlcal.

Thmthhé‘! mla}kokyllmmsmrmﬂyyl alkl;n]lemsrm q:lhyiideny kadical of up to 4

BU ARG Y el o B RS R nRbRgie o, Bethoxy, athoxy,

| pr%EEX}n (ﬂ)@{o)k ,anﬂ RRAiKeN YWherPRB T fubbtitield, sdb@t“tﬁ@rﬁt&aah%l@@ﬂlhy be

[ ndazo , benzim dazolyl, benzthiazolyi, purinyl
Warboé?mTMJ inyl, isoquinolinyl,

i' g[]'?i‘lé %’“ %;Baﬁgﬁd’z 'rrget\ﬂésr a galﬂrxl{/l?e’%iod&{B)Igﬁij%lplﬁlg%aﬂt%%ldirrll’](yr{o’cyclic,
pcklg«;aﬂly (d)[r br1ﬂge4i Ididacvationying s¥st3mhadicaidirdx@ing gro@). SA ring of 3 to
2(5< carbon atoms may be designated by Cs.p9 cycloalkyl; a ring of 3 to 12 carbon atoms
may be designated by Cs.12 cycloalkyl, a ring of 3 to 8 carbon atoms may be designated
by Cs.g cycloalkyl and the like.

Cycloalkyl typically includes, but is not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, cyclooctyl, indanyl, indenyl,
1,2,3 4-tetrahydro-naphthalenyl, 5,6,7,8-tetrahydro-naphthalenyl,
6,7,8,9-tetrahydro-5H-benzocycloheptenyl, 5,6,7,8,9,10-hexahydro-benzocyclooctenyl,

12
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mpockeic @

1, 3- net hyl enedi oxyphenyl ),
2, 3-di hydro-1, 4- benzodi oxi nyl (also known as
waeh7esdoys enedi oxy rhenyl), benzo-di hydro-f ur yPCT/US2006/036248
benzo-tetrahydro-pyranyl, benzo-di hydro-thienyl,
5,6,7,8-tetrahydro- 4FLcycIohepta(Z7)th|enyI 5,6, 7-
fltunrdmytl bécytio] 2 2djped aficpilol?ide h})hbptenyl b1cyclo[2 2.2Joctyl,

bg:yﬁloi )élgl% t;'lw) }é@g@&?&%ﬁ'&)@ ?oi? %&]éqtgnzy 18%?0[9[2 1]octeny1

aﬁaxﬁaxﬁmbyl CyGhtBdRe-4, 7Lnembid- JHYerﬁyPI de¥bly@lo-2 5 InckhARPientalenyl
and the like. The term' aﬁ% means an unsat ur at ed,
és

(dempadgraedeie 35 hekadroR, S peralonylpendds dike.c When further

st 6 SRR LR TG Sy BBk P pil P PG R, U ©
by t Mighertexi Viadterotyddyle nkuadls @gﬁﬁraeddoﬁarﬁakbﬁu@aaumgdl ér unsaturated

carbon ring atom An aryl ene |inking oup.is derived
AR pxFlicaT: bridecd mre@aébp%wsg%wdw I pxignking group,

vff%(:egﬁ B feaa%n@&&g%ﬁxu%mﬁk%rﬁ }1&94 G ¥ Ih gl Mﬁ@@l e Q4hork $efiatoms
ed to napht enyl ,” azul
mapbnMywbleamd ftdmaNI, Okae.S. TA daetemqyclyhnngl s;ys'tenmﬁarﬂsr alcludes a

G ot IR G BEReT BPFRIVIE MRFDGE ) 1R Sy iom v from 0

tO N(lfi‘drdfg@n)agomTﬂ% rﬁ&ﬁl’i@rs @ﬂd/ 18k r sul@‘ﬁ%@m@m‘}g%ﬂérﬁ@r Qfhen

he formul a - Oal kyl -aryl e term"aryloxy " neans$ a
‘ aﬂamad ay aaaﬂaukevalmmnm 1o @wa ﬁ?jacenrmwgmnber%mb hepyipteroatom,

ans a adi.c Qr. h rm
305 she hPGfm ! b ST Bl 5ok T P4 R
brefo 6Qyty1 @ddiydl i0derivel @)jMﬁéiiehidv)aﬁof ohe@yti&izen atom ﬁom asingle
‘car bonyl al koxy" neans, a radical of the fornul a

carbog)ONEFRaFn rig o ﬁmhet%rasawwnkmﬁeaﬁ%p # degipdlay tthremoval
df Exgt) gxgg{]gékﬁ etf()gf%é| from%’élf] feﬂ?@ﬂ b 19% atofﬁ'é

means uoro oro odo. :
term H&aﬂw;@lﬁyhﬂypd:éllmhxies)ﬁmt mrnmhnateﬂy@lrfugérthmmdnﬂfquyrrole,

PR SV ety g G PR el Aot g G GO
Hﬂd&%fym Emﬁiazélﬁlyﬂ% efric0as s BSIhidtb M- inBsiolyl), -

substitutions aré limted to those that provi de a

xmn@ambémw 2spyabicdingt pEesgldinyln pyreeqls, méwh)demtlh;azolyl
I W N S G e R A
[AHaatyidk o2 AL Sy rRngTPFibyridinge gt digxdngl, anorpholinyl, 1,4-dithianyl,
thiomorpholinyl, pyridazinyl, pyrimidinyl, pyrazinyl, piperazinyl, azepanyl, indolizinyl,
indolyl, isoindolyl, 3H-indolyl, indolinyl, benzo[b]furyl, benzo[blthienyl, 1H-indazolyl,
benzimidazolyl, benzthiazolyl, purinyl, 4H-quinolizinyl, quinolinyl, isoquinolinyl,
cinnolinyl, phthalzinyl, quinazolinyl, quinoxalinyl, 1,8-naphthyridinyl, pteridinyl,
quinuclidinyl, hexahydro-1,4-diazepinyl, 1,3-benzodioxolyl (also known as
1,3-methylenedioxyphenyl), 2,3-dihydro-1,4-benzodioxinyl (also known as
1,4-ethylenedioxyphenyl), benzo-dihydro-furyl, benzo-tetrahydro-pyranyl,
benzo-dihydro-thienyl, 5,6,7,8-tetrahydro-4H-cyclohepta(b)thienyl, 5,6,7-
trihydro-4H-cyclohexa(b)thienyl, 5,6-dihydro-4H-cyclopenta(b)thienyl, 2-aza-
bicyclof2.2.1]beptyl, 1-aza-bicyclo[2.2.2]octyl, 8-aza—bicyélo[3.2.l}octyl, 7-0xa-
bicyclo[2.2.1]heptyl and the like.
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- grep by dsfiattiop iy plsgdarther syhstiy

tabular list). The substituent nonenclature used in

the disclosure of the present invention was derived
wagberg3sasencl ature rules well known to those BRTHUSE®6/036248

inthe art (e.g., IUPAC). Pharmaceutical Forns The

co ‘ : I

e P Aph Al A TRk AL bh e B m oo R iR fbccle o
polyeydtrdiydrstatbort tirg Sysian natiedltor tiaking gaoupegit@ bl ¥ eml4 sitbon

of the compounds of this inventigg refer to non-toxic.

atoges: b phfadiead iodertysding thafereniat o5 ape hydspens. atagp fogh dinele
calPBRLBGEM | &R dr lef‘lg gﬁﬁﬁ%tgéguaﬁglcfeﬁvgé by Bt ERABPAWRER0 Bfdrogen
cl ude aci d h may,

this Pnventioni ition salts whic
atdnar eaelx afrpyecarben ringrmbsind y Anylxypigally imoludes, bnt isfot limited to,

conpou ccor di to the inventjon with a solution of
oo RoheBash cakiegyh sebieaBn A licn ‘ag .

hy drioe héaf 4 B taeatitl h rallib Al Aehforhy®dri-NHCci d, mal eic

acid, succinic acid, acetic acid, benzoic acid, citric

aci dhettennt aminoalkyly, meanstroradisabef the Srnpho eyt ondY(gkyl:. -

Fur thernore when the conp £, t esent 1.
v O Ry Sarl 8 TR o ok Rl SPAlkt-anyl.
Ppharmecemi 46l dxy” ageaphaidicalvithsforhalae@kahy i ncl ude

al kali metal salts, e.g. sodiumor potassiumsalts;

al k dilerernt sgarlpamayls meags p sadigal f thesfopmyls o5 rC i um

cal L : . . | Gy AndEy

o g T (05 SRRl bl RHIGPR e Rl DRy or
-CpbhN(atkyBut i cal |y acceptable salts include the

1 S el R AL T S

cal ciydmerme @d%bg”emé@fs LRAARAPSIthE Féraiidd oOHRhavate,
chl oride, clavulanate, citrate, di hydrochl oride,

edetBedernt {rboA e hajogens maeass flybre shiere bremelprisdai ne,
hydr.qbr.oni ne rechl oride, i odi [ ' t
0 P 1 o BEAPHEOR o ol

haRe béat ieplacddeai h, onp drdaire radied1§Tot iléing groups, wherein the linking

phosphat e/ di phosphate, sali Céldat{ﬁﬁ,%h %ﬁ@g@%@gq ﬁgii:ﬁr{ifaetgﬁéthose

| i thif.i rodrugs and metabolites of
thltltﬁ%s}iﬂeﬁ% c}é\énr%ighlgly s%aﬁlesl%ﬂe‘éuﬁ. ( g ites

e conpo I's 1nvention. In general, such.
pr odFPhegsrma fidepentietibt seletedii hbarsene or more substituent variables are

present in a specified combination (e.g. groups of substituents commonly appearing in a

tabular list).
t The substituent nomenclature used in the disclosure of the present invention

was derived using nomenclature rules well known to those skilled in the art (e.g.,

IUPACQ).
Pharmaceutical Form.s

The compounds of the present invention may be present in the form of
pharmaceutically acceptable salts. For use in medicines, the “pharmaceutically
acceptable salts” of the compounds of this invention refer to non-toxic acidic/anionic or

basic/cationic salt forms.

Suitable pharmaceutically acceptable salts of the compounds of this invention
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functional derivatives of the conpounds that are

readily convertible in vivo into an active conpound.
wabawg/o3soms t he net hods of treatnent of t he pr esPEt/US2006/036248

invention, the term"adm nistering" shall enconpass

the neans for treating, aneliorating or preventing a
m(é\}dﬁcﬁcmdﬂ@bmﬁsl sthichrmaly, Seascamipls cvd foemieh by @hining o dohaion of

i fi di.scl d d,
o RIRRIA s Eps o6 et RF BT seliiin GE PR Rr Sty
ac&@tdb[&éd&djﬁﬁ:h% Wi chibic 86@PR1IGIE 28, FIMBRELSR, Aaked dcid,

not, specifically disclosed for cert ain of the instant
SURCHHp Btif casetiaq avid: kenreic geiddeitii apidatastaric pridr crabenic acidlory

ph GERL & glhe formof a functional derivative of a _
npound of the invention (or a salt thereof), wherein

t he P]urtheiimge wayn bR coih#)poandsﬁitaﬂlle\p@éslénﬂfﬁkféﬂtﬁmq{aﬁ%r%se@id1c
whi ch, converts in vivo to an active prodrug cofponent;

moisty Suitapla phgmapentically poeepiable srlisdhersaf wy deiudsralkali metal

sal‘(é ¥§ dd LFI‘H F‘g&hé’s‘?urﬂ Lk Hﬁaﬁﬁé‘@%?g#etﬁlﬁéltsg l‘gpcalc nm or

SS active’ conponent oun
magunsmum ballltse snd ealtsifemaglewith mltu‘rﬂé otaaid ligneitds,\ei. 4. )quaﬂ‘eh&r
| abl e in .vivo nmet abol |

b
OB B L P GECEUREYE PR drg e Bier B s inbiade the
folRivARE aRb1aRN b&zeRdtulfBRAE RS, tqgé:rbgﬁﬁté Vrﬁ%ﬂﬁftee bitartrats de borate,

descfibed in, for exanple, "Des Prodrugs *,
bromidg aatiyemy @ms&la@fe(\m eamphthB)hOm@),t@rbnnattebhlbukie tqkétvulanate

R T N I —

hydrobgiiniing, h@/ﬂﬂi@hbond%h@ﬂﬂbﬂs&thﬁ)ﬂiﬁé 144tk ViRalate, thaleate, mandelate,
relatively | ess active conponent of t he conpound t hat

mespiier T glens, PHRYD dalmiEtei Rhasshaeidinhosphate. palieylase.
Ste%g@gﬁlfk}@e,%}i@d&ﬁ?'t&tﬂa Yds}fﬁ The present invention

cont enpl at es” conpound$ of various isoners and m xtures
t heﬂ“laopresaittemteatmn Iricholes Wit}mneﬁus seopiecprodinige andl metdbatlites of the

coppgh OF Ay eTealt 13 strn. SHanPOd S g ar e Gtessiiikpe
furf bS] AOF O RAYLHeRBmPBARISIHADRGE réffiykd oﬂg b1 VT lh

differ in structure. The structural "difference nmay
active coptperid-ut i on (georretrlc |sorrers) or in an ab|I|ty

( ot ABRGIE I BOROR Rl BE RS Bspd iyentionthe oy
“admivesrimgd khdlberbimpals thearbhd fdr tesatihMmdlidritaig dripreventing a

syndrome, disorder or disease described herein with a compound specifically disclosed
or a compound, or prodrug or metabolite thereof, which would obviously be included
within the scope of the invention albeit not specifically disclosed for certain of the
instant compounds. |

The term “prodrug” means a pharmaceutically acceptable form of a functional
derivative of a compound of the invention (or a salt thereof), wherein the prodrug may

be: 1) arelatively active precursor which converts in vivo to an active prodrug

component; 2) a relatively inactive precursor which converts in vivo to an active

prodrug component; or 3) a relatively less active component of the compound that
contributes to therapeutic biological activity after becoming available in vivo (i.e., as a

metabolite). Conventional procedures for the selection and preparation of suitable
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 SUETEAIPPER AeETn aR A

the arrangenent of their atons in space. Enantioners

and di astereoraers are stereoi soners wherein an
w@goomostons cal |y substituted carbon atom acts aBCEHUS2006/036248

chiral center. The term"chiral"™ refers to a nol ecul e

that is not superposable on its mrror inmage, inplying
profrigalssisaiies afe @scra)cdsn,efnuer@nmlg Bepign of Rrairu g¢”, ed. H

r m "enanti omer" refers to one of a

B‘i%/f @fﬁlﬁ%{f &ngr species that are mrror inages of

e ac hTied feerh “ﬁiédlb@lit@” ARbnsSApieirRRsalkicsly Jd&@%th&e Form of a
astereoner refers to stereoi sonmers that are not

mﬁ@ policdpriyativg elragonnange of theravaniianer g salRthegaed), vgrerein the
dééﬁ'iaﬁa C'l;rre H?elg?&%&;‘v 6&%} ngy'gngﬁt of HPeSépP&P%%H& ﬁ)éx? rp%ﬁi'@%u?es to

thempeitie Hiblegicel ativite aﬂﬁrﬁeb@uﬁ@tavanm@in Widst i tuents
arou d a chiral carbon aton(s). . The term "racenate"

" o st mvsz%tmneconfeéqré%tgs FHROUIEHBLUAEPUS fSOSBRUF Apg Brixtures

t 0}
th@féﬁg O’El%é t%lﬁg fsg{r/ﬂgp dr@ o t | ohﬁ%sit@?t&%a?é thegégfet%e({}nré&ﬁmn and

| mbbpullar:‘ablghtbut\dnffqr in phﬁsecraﬁ andjot tendey rpmpettees wiSiuch sabstances

hi | xt-ure
g A rBon e il aF ARER DS oS kiforBirer g ptruspet
diffefefice 8RO bénstiB@IOR (geonRli®E Bomers) SPMBMSbIRR tto FhthfeRhie plane
in the orientation of substituent atonms in

ofrpeflagizied hight (sterepiwmeanbon- car bon doubl e bond,. to a

' gﬁ gls’?ﬁelt %éjn t“ t%;%gls&[ng f%tp{oh goﬁﬁ%)s %i” ﬁféé é{::ah §1¥s§&§%?n %mt differ in

the arrhogengar bbtheid atobhsein bpzmé Iﬂmﬁnﬂﬁﬁnd:rﬁl aad\dias@efeothers are
configuration. In the " %ﬁ)gfgtilghgaa@gg?ﬂ%g&ﬁ@%gﬁ%y
cénﬂarr ?hé&é(nglgﬁgirgl”tr&e he a?ﬁ{)gégi:e thgg{s] 9951.&7%1#%'8%1@ %ﬁqts thitror
mygbsmnlwegﬂse atbmlco of emtxcis ada prape Qanﬁmtfsrl ofeyimmetry. The term
A O GO RS BB g mages of cach

othéf HAGYEhotGupdrPGsabRY TR térth AifdiGreOhert’ TaRE to stexeoisomers that
confi ?uratl on. In the "cis" configuration, the

arg gpsHefatesas miter dmagest Ale supols"Ae am%"&'ememﬁ% qpn@@uratmn
oi{%qlestgcld afdfind ghlkll %Qrboh Qto&xk@ ’f‘}{eaé}giboi:se%"‘l" g_ffaag‘k“og%note the

|tuen S are on oppo es 1nrelatrons

‘ reiamvb henfp)glnat&)nsfof mmstltuemg ardumdpaibidScaibon a1gmés)m. xt ur e

and "traps" specjes are d S|9nated

m sfleff leFa- racemaler P (JARRI0LEIRIREITS (iefRaY T hempgung of gopagolar
qda%tﬁe@éf‘t%%ﬁa&i&ﬁ[&ic‘ ﬁeﬁé’sﬁ(&?@é@&e%ni Buddis RUGR ot{H tlcal

exo" configuration. endo I guration,
activisgt The mnmsf ‘w mefarslm mmrkg@emm vehitir a dgeﬁiaadl)ecule or
n rﬁﬁc{éhlé(t: 81\‘\% e og gﬁF? glg{nf Of a(t(ﬁse e plang gPpaa gedbflghdcges

The term “geometric isomer’ refers to isomers that differ in the orientation of

substituent atoms in relationship to a carbon-carbon double bond, to a cycloalkyl ring
or to a bridged bicyclic system. Substituent atoms (other than H) on each side of a
carbon-carbon double bond may be in an E or Z configuration. In the "E” (opposite
sided) or “chair” configuration, the substituents are on opposite sides in relationship to
the carbon- carbon double bond; in the "Z" (same sided) or “boat” configuration, the

substituents are oriented on the same side in relationship to the carbon-carbon double
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substituents attached to a bridge point toward the

smal l er of the two remaining bridges. t is to be
wap@enstoadd t hat the vari ous substituent ster ePCHURBNG036248

geonetric isoners and m xtures thereof used to prepare

t ] jon_are either . .
oo R BN e hoh RS, WMRR! B Shs Bl b g o
trahy comfigoration ¢ iredhe Y ciaV eorif ot 2ios | the bubietudhisekd b fre@hme 8fle in
be prepared. as isoneric mxtures and then obtained as
relphnhipaa teclsig o thering e dien it eon{iapatien dhasubstituprss ere on
op@f}_\s)it? %ﬂg@ﬁlrrﬁlél*ﬁghéhllp R&o”th& B%né bf %e'-ﬂ?l%'c :Cz)%ﬁtlgsalgayfn%ré @i}%ﬁrse of
“cigihehd ‘érads" sparies aelbsigaated Scis/irhrst. Sebstitaer: afonisN@iHeAtHan G

e 8T el B et e gt o el ot o poimraies. 1n

e A 1 EUSEA Kl o S

tovragd s arger %ﬁthﬁ Heo prmeaieing biidgesnin the "exmy cbﬁflgmamm, ﬂvﬁ: as
i ndi vi ' .5 by .either. isoner-specific synthesi ,

S e R R e s T T
r estilisitd ieruridestiodqhifshé gloud eutistituhiderebiBorhbR Seddaitri®f

._each isonmer of an_ isomeric pair using an optically
isomets; apd nuixiures thellephiied ipprepars compawndsof Yl pregony mveation are
: - j f . fordqn ng .an est.er
S Rl b bIg o B BB ic SR el
avajlpble|stwing igtedhls oredmbe pepired seReamatic AxtaRy ahe MRy dbtadied

o 5Pt ers e Pl vl 350 ot skird etk e -

Pr EBRE Bbin¥lc AbdGriblo 1R | 8y erserRERLBGNIPNY)s Ol rexor
chiral HPLC colum. Furthernore, conpounds of the

andyreadeare perdeastdesniibed Peteinyfor gnbicaging mtme cqudl gynasiops) celative to

o oFEHAUE KGR Eo LOBTR BRERRR: 0l LPAC
Reautith¢ridationssforBusdanidnenl smmnaﬂmmsw‘a%%%&%%@g e

ter (i.e., hydrates) or common organic solven »and‘
19%@%%‘&9)-& so intended to be enconpassed within-the-

SCOPRe Ampduingds bf'th Ot inv kb g}’@%}é p?{?g}gzieas RE&S &R elg’omers |

L
for preparation ogBtéﬁe compoun _ -
by githes somenvpavifiosynthiesis mayesbbed foasapisymanc i uebe ondbhttonal

e . Lo
el G 280 e SRS besE olesmiiertensy spmeripair

usil@ﬂy@licblgjﬂ adtiversalk elibRed Eér PdBFonab H%E‘taﬂﬁa{i&ig%{eﬁ rﬁeéc%nﬁ/ation of

described in Protective oups in gani c

the free base), forming an ester or amide of each of the isomers of an isomeric pair
(followed by chromatographic separation and removal of the chiral auxiliary) or
resolving an isomeric mixture of either a starting material or a final product using
preparative TLC (thin layer chromatography) or a chiral HPLC column.

Furthermore, compounds of the present invention may have one or more
polymorph or amorphous crystalline forms and as such are intended to be included in
the scope of the invention. In addition, some of the compounds may form solvates with
water (i.e., hydrates) or common organic solvents, and such are also intended to be
encompassed within the scope of this invention.

During any of the processes for preparation of the compounds of the present
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ed. J.F.W MOme, Plenum Press, 1973; and T.W G eene
& P.GM Wits, Protective Goups in Organic Synthesis,
wda edn/osokey & Sons, 1991. The protecting gr oupBCTHS2006036248
renmoved at a conveni ent subsequent stage using nethods
known i.n the art. Ther ut. | e | and.CB2 .
S e Bt OO R A BledD Br R G ety epues
ot 88LFHtthE MR} chaided. This'REPHE AhiSeRBy TheaRs b coMvERichal
di stinctive pattern of seven transnenbrane donains,

PRFACEAS BiSHPHisteh 24 thgsseleseriber imPrdientive|Groupsdn Qrganic Chemistry,
- L nfy-Ri | gi nelbs. .
R T e T

Geoups &5 Oeghnid S hirtaisR, TobgiWhsy &ssas] rod ’FM'etpi’otB@ﬂilgfg;‘o@@dnay be
novenent such as the hipPocanpus menory storage),
TeVE a1 3 CRRVERER UPTPARETH §1a8E UHBE Srethqds keDWA in Prs2itur e
and bal ance), basal ganglia (novenent control),
Therppdunieliaegus (thermal regul ation, neuroendocrine
rel ease, appetite), spinal cord (nociception),

" yrpHBR a8 5t B o i o th QB o RO [ pecepro
(CEBRMaafilys fRRERoMiget-Snes) Wih iR SREH &seven
gastrointestinal tract (i'nnate antiinflammtory I the

transgrembazng domainse WhishprhibitsN-typo edeium chiaapalnand /of a@umalte
. rob i hageal and gastroi ntestina

C}%Dﬁlq??ﬂn%bn (ﬁg#;ge c%hc%%rﬁ%hﬁn%%%r e cel'ls (bronchodil ation), ‘

eye CBliireveptopoaty pfdsaitiadeuCHs, peesaar)y expbdsédiaepiia idgions
~appear to be primarily expressed peripherally in’
BPYHIAS M TPEROTY i BI9VerReH| suck as D pRISAMBUS (RAMATY Fiprage),
o N A A LR BREY S gangli
(mgaieat ¢cantipDamypotiedimmes ((hennebegulation, presudayine GBise,

o R e e S A o st

agIRDholdPEES |(ceMhslBNee aidd FRaRUBBRETS), Magduldr RRIBIHMBYsRECells.

ot her cannabi noi d receptor subtypes that have yet to
(bipodarressace).gesireinteptingl BpetABaate\gnaidlegmpatontin dre tact and in the

g ey 3R 50 B SHRER A TR o
gastroimitestihalapgilitgiaiungRmiodt mdscle bells (Brogchoditation), eye ciliary body
(intraocular pressure). ‘ |

CB2 receptors appear to be primarily expressed peripherally in lymphoid tissue
(cell mediated and innate immunity), peripheral nerve terminals (peripheral nervous
system), spleen immune cells (immﬁne system rhodulation) and retina (iﬁtraocular
pressure). CB2 mRNA is found in the CNS in cerebellar granule cells (coordinating
motor function).

Pharmacological and physiological evidence also suggests that there may be
other cannabinoid receptor subtypes that have yet to be cloned and characterized.

Where activation or inhibition of a CB receptor appears to mediate various
syndromes, disorders or diseases, potential areas of clinical application include, but are

not limited to, controlling appetite, regulating metabolism, diabetes, reducing

glaucoma-associated intraocular pressure, treating social and mood disorders, treating
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not limted to, controlling appetite, regul ating
nmet abol i sm di abetes, reduci ng gl aucoma-associ at ed
WO niormssoud ar pressure, treating social and nDOPCT/US2006/036248
di sorders, treatingseizure rel ated disorders, treating
subst anc se di sorders, anC| | ear
Se&%r‘?ﬁl quwd’éﬂfge TreieAtie SEkvcE |3BP§?gd1 et © %&%?%ng»
ogﬂﬁlo&me |n?en§t9?563ntrbf1§1§tdr§& &%@&f&' RAHRCR sgasrn@ afeafiflc bowel
espiratory disorders, tfeating |ocomptor activity of
dlntmiemmﬁatldg sopifetory disordersi tmeptingriecvencherchelinty enmeatenent

e natpe Mg A E G Pl iert SpArBTa] srongr, we in

dm Kﬁna@i&‘at u@@ﬁ]ﬁ@ﬁétﬁ@#x@te&ﬁ%? et ar&P@l@'hﬁé ors, includi ng
the conpounds of the Tornula (I) or (la) of t he

pr esBhits, fanpabinpidreceptas medulaiprss mpluﬂmeathc? equpounds of the

R B RS oA B A B g e

prévéntini & dagtbbigbid %Eelb'tbﬁinbdiﬁ@ad&@ﬁ@bhie&dmmﬂglud)ﬁlwa& including,
met aboli sm di abet es, 9I aucomaassoci ated i ntraocul ar .
bysmes Eited tq; spprolipg apneliientreitibas areidiolignsdiabetes, glaucoma-

as§83615t9& GitfaBlid h?eogﬁg'/r so%rcm? YR Hidl %m%ﬂ%igs? gélk\g@fr F:‘(e&

['earni ng, cog £1on nmenory |so
dlslmiens dmbst,anasmmses disondyrs diesmivgy cegnitiae mdzﬂdmneracﬂyl disarders,

d d
L R e ot

A8 e LB EhneSRRRAers S BARAIME o BIoRRE) cof@8INth b¥an Bt Rkion

menory, regulating cell growh, providing
angemnTsit Wesst ¢nhancing leatning, icRgnition end/pemenory, asttinggell s
for 888 ng. anmel i orating or ‘

?’J\iéjn?\flcrlllélggeurg)ﬁ} %C%ﬁglaadreceptor nmedi at ed syndr one,

di soThepresont divep@Geisidireated ubj arthddfongedinghanefrating or
conprising the step of adm nistering _to the subject an
DIsy§It g & ceimahiRmid 1eepteT Bwiigisyneon Aisprds: ?q Jisedygyig a subject

mﬂ{egé %ﬂe‘iedf % 1&19 tﬁesstgi 6fea‘3'ilﬁ9is{eﬁn? rt]gﬁltg@gg] effect ve amount

treating, ating or prevent i nol
oﬁawﬁmqnmdm‘éﬁpmnM(I};yndrorre, di sorder or di sease in.a
' in need ther

b f i Si h 1 f.. ...
S TR picPeh g gt RO mRUBR for Ged v enmidinatine o
p&eémﬂigrhdcaﬁﬁammﬂ%@ﬁme hNia@id dh@Hmed disbRleABOdibda8s n0f subject

conmposi tion thereof. The presént invention is directed

in nged thesedd samposing ﬂ@a&twm@f adapraisicoing to tg sbbjegiramcéieeiivrpamount
off SRR SF SRR ED TR PSP ol aRiihe Rl

st epThé pieskait iveh@on Raliteotetl iea sidtjoddor aeamighameidrgting or
preventing a cannabinoid receptor mediated syndrome, disorder or disease in a subject
in need thereof comprising the step of administering to the subject a combination
product and/or therapy comprising an effective amount of a compound of formula (T)
and a therapeutic agent. ,

The present invention is directed to a method for treating, ameliorating or
preventing a cannabinoid receptor mediated syndrome, disorder or disease in a subject
in need thereof comprising the step of administering to the subject a combination
product and/or therapy comprising an effective amount of a compound of formulae (Ia)

and a therapeutic agent.
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product and/or therapy conprising an effective anount
of a conpound of fornmula (1) and a therapeutic agent.

wab@7pssesent i nvention is directed to a net hodPdDUS2006/036248

treating, aneliorating or preventing a cannabinoid
recept or nedi at ed syndrone di sorder or disease in a
subj déerapauticRaenisrenieamledfriuse inp eomebisategm mobduct and/or

t ion b
R SR Rt el B SRR DML, PR ¥Bljve aeent.
The epeondulshntf agems iadudel al)d ﬁedxoahfnlit% gﬂ ?(bﬁlta&late analogs of
ent ., Ther apeuti c agents conterrp ated for use in a
toggm%eﬁrﬁi’ﬁ&azm talprYs a7idt ngiokigias eabancin.mhesypin and the
I&QEI?J‘HI%éS%‘E?H%a@ ﬁ:ﬁfl 9(!?: HbfAls eaﬁ,%f CRRL LaGHRRL t¥7%
agent. The anti conv san nts 1 nclude, and are
agantd nghhde oandt awp hotdiraite toam:lh@g Spmg‘esmmpnllyaﬁﬁtrﬁ:gptwes and
r bamaze r.oi c_acid, Iam)trlg|ne abapenti n,
R EETeS thfldiaia ok Do sripanontind o estloge component
TRb alveRa6n firfRl Inchases 8 @hﬁ%ﬂa%elﬁﬁ!at §or¥1 'it?d?lfwhel?&ﬁ the contraceptlve
contraceptive agents include, e not Timt
isqpcralbepnyeerpsive] andovheyeio dhe ¢Qmil@p¢ptwe optioahlly 1nc1udes a fohc acid
cSAPsiAgeptives that include both a progestin conponent ‘
ang an ‘estrogen conponent. The invention further

i ncl Tile$manpiba bl arliides almaBGPOddntracbpHbE ffh E\JHJ&@ comprising
contr ceptive is an oral contraceptive, and whérein

theyStepQfradmipisisring &o Bseibisal 3 sompRsitinge whereinghe gomposition

| c ofnt r a?gg ti %rg%%ltﬂﬁé‘ %a{i&g{lj Ej%gcr%@’g‘#ﬁ?%g %ggcbﬂﬁ% ggm%gﬁn?st compound

m%@nmnlast(ﬁrqr iifp) 1 wherbie theibyrepdsitiorcedu®s itid whe toMmgskeiin the
eco ositio ri.ses.a contiraceptive and a CB1
@8 S‘gﬁng i {osgie Weiehtyoni st compound of
f or nThagresént ifVentibAinclyd8 c&hdhbidof &@%Qﬁfn%&xﬁgtofse&gﬁl? For
the urge to snoke in the subject and/'or assists
tregiisige amckioraiing prprevantigsta, CBm@ceptoe md:atedmyadmmq dlsorder or
d1's&ffsk: u %@ uggﬂﬂxl%?s' c[}(a%tc%n{ ouid 169 fheTR éJﬁﬁeH nger: lﬁsog ézglﬁlpgsrl{lon thereof

reatln or pre

_ asrnadBahedhlsty)n darobedetetnimédigicoflingliosBasRtholib 8isUReddhei@i S The

of a_conpound of the present invention or conposition

SCORE b SHCHSe Anhysles it aling: GoBarRtng OF Brex PR e laeedionr ofi GRy

i ncludes treati ng, lorating or preventing a
p! ur Zh¢ piesert iOBntier épdler dingidabedmeatiiod faneating] lafrelicketifig or

preven(%mg el receptor mediated syndrome, disorder or disease in a subject in need

rebpibiclildadAbhRG] AN BE flBaseNe Scope of such use

thereof wherein the syndrome, disorder or disease is related to appetite, metabolism,
diabetes, glaucoma-associated intraocular pressure, social and mood disorders, seizures,
substance abuse, learing, cognition or memory, organ contraction or muscle spasm,
bowel disorders, respiratory disorders, locomotor activity or movement disorders,
immune and inflammation disorders, unregulated cell growth, pain management,
neuroprotection and the like.

A compound of formulae (I) or (Ia) for use as a CB receptor modulator includes
a compound having a mean inhibition constant (ICsp) for CB receptor binding activity
of between about 50 UM to about 0.01 1M; between about 25 uM to about 0.01 nM;
between about 15 pM to about 0.01 nM; between about 10 UM to about 0.01 nM;
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The present invention is also directed to a nmethod for

treating, aneliorating or preventing a CB receptor
woredi7asseds syndrone, disorder or disease in a SPOI/E81006/086248

need thereof wherein the syndrone, disorder or disease
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t tiVvi t disorders, inmune and °
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nM between a out to about 0 etvve out

nM; bbb déenambatol .M 1@ dbclvio.d1ei Me & tvaded b o EBONI t@alﬂﬁoom nM;
0.01 nM between about 200 nMto about 0.01 n

be wweﬂutgga@mmbwq of B hecweemationt 19ibeMe ZL%M M
befffteli bbbt Mo e T pRE! MEERe A 2E MM N Bt b

. be@webnrahbutAOOMnowbduw 1 nMyr ovdtsoat Ql)nMr  (1a) for use as

om0 B e PSSP G R dar o e
inWinf16h ﬁ&l@ﬁ& wbm@o%d laew&g Citel: 1Y gﬁ&%&gitwﬁﬁ ®r aBuhBoid

nM between about 25 nM to about bet ween
binglieg Activy whbetyvernclbu0I DAV aboet WO& nVibbativedDatoit 2HUM to

b AV Dete GO S VK o thot O Tt DRSHRR PO ADHM to
ab&% Mﬂaogameh aBo gMg ba%tovi@@mgg@ %et%/g%im% QO@RM%

0.01 nM et ween abou th
abbnﬁtﬂzﬁenﬂ\/la hxatWeéiDamM 200 aMJtmt abduD0.00 kM ;bedt wearnat@ino 00 AM to

sl R o) 58t iabondodr B8 Besmbnbon 20M 1o

abSRALD 1B b@fwéé}ﬁaﬁdm/?ﬁhw{b mﬁwqermao?ecm% dyngavi ng

a CBl  anfagonist I for CBl antagohist binding
act m:ctryp@mdbﬁtfmnlaa 0w (B) forvst @s alfRitec@ptodmnddlator of the

1m%§%1?% FIICB Jg‘f a tGOH]POH O ab9 Letff:lB gHB’E{'SCf@Oﬂﬁ iegepor %ﬁjl mverse-

agonist binding activity of between about 50 uM to about 0.01 nM; between about 25
UM to about 0.01 nM; between abou{ 15 uM to about 0.01 nM; between about 10 uM
to about 0.01 nM; between about 1 uM to about 0.01 nM; between about 800 nM to
about 0.01 nM; between about 200 nM to about 0.01 nM; between about 100 nM to

" about 0.01 hM; between about 80 nM to about 0.01 nM; between about 20 nM to

about 0.01 nM; between about 10 nM to about 0.1 nM; or about 0.1 nM

A compound of formulae (I) or (Ia) for use as a CB receptor modulator of the
invention includes a cornpound having a CB2 agonist ICs, for CB2 agonist binding
activity of between about 50 uM to about 0.01 1M; between about 25 UM to about
0.01 nM; between about 15 uM to about 0.01 nM; between about 10 UM to about 0.01
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about 0.01 nM between about 1 mMto about 0.01 nM

bet ween about 800 nMto about 0.01 nM between about
wQo®d7/08408 about 0.01 nM between about 100 nMEDUSINOI036248

0.01 nM between about 80 nMto about 0.01 nM between

oo Bttivedr it 1o othout 091 EVAMbORVESE ARG DM te Aot de01 nM:
b . U: »
bedtwerbolid 290 ﬁl‘ﬁrto W1 815D Hde‘éﬁgé?} %ug?@gw b8l §.8EaM:
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abohie)).01 aM; beeveas abollB pidaepbout MOt BEtwebn bt 800 nM to
i nvention includes a conpound having a CB2 agoni st

abopt$ 0} gM; dpspw oyt 240 mite gbgut .01 ﬂMhbGtW@fﬂ%é@ﬂt 486aM to
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~ ind&ffionMhdlada Q%hp@umhmz%b EVYEER AR BOTIAWHSCBY Bikrse-

0.01 nM between about nMto about 0.01 nM between
agabistibind@gramivity efiwtedd. abom\iO piM abahaut 0.08 nN# batween about 25

wSiEBROBD Sy krovoos ebehaSAVLRbaN: 0 mobctyeen about 10 M
| i st R
oSAPRTAOHR KRB0 AR o B0 B CBRugp

ababoi01 AVD ThetMerbaboue200 @Vav abdht Ol hM;gbaWee@ a&i’bn ) 1111(\)4 to
bet n. about 15 nmM to.about 0.01 nM between about
atioyss §/5T AME hetwseerrbRpg Shavide ahosb Bt RV e bisenBbort 20,5 fo
bout t 0 n
abgg%o%? F%eﬁb&ﬂ@t 0 gggﬁg) %M&%%Rl%l@%elt%’e# g%%ﬁt '1Qggan to
abouthedenn “eruhathinoidaeseptiydrafeBOorally tone @i thet krdwilonietetofore

PR AR o G L2 eBES R 2BRY 10
cannabinpid modulator compound of the present invention; in particular, a cannabinoid
receptor selected from the group consisting of a CB1 receptor and a CB2 receptor. The
term “modulator* further refers to the use of a compound of the invention as a CB
receptor agonist, antagonist or inverse-agonist.

The present invention includes a method for treating, ameliorating or preventing
a CB receptor mediated syndrome, disorder or disease in a subject in need thereof
comprising the step of administering to the subject an effective amount of a compouhd
of the present invention or composition thereof, wherein the cannabinoid receptor is a
CB1 or CB2 receptor; and, the compound is an agonist, antagonist or inverse-agonist of
the receptor.

The present invention includes a method for treating, ameliorating or preventing
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A conpound of fornulae (I) or (la) for use as a CB
receptor nodul ator of the invention includes a

w@ oo9posseds havi ng a CE$2 i nverse-agoni st | C50 fRCT/C8006/036248
i nver seagoni st binding activity of between about 50 mM
to about 0.01 nM between about 25 mMto about O0.01

a GRyreqspionadiagshivndmeneylisprien pbdiscase oua suigech it peaskihereof

el APl o RSB MU o

of et presant adyenitior2iRiC: daah‘lﬁnmtlab Pudduat &id/erivherapy withn ihbeipbutic
100 nM t o about q 01 nM between about 80 nMtog abqut .
aggniych ff AhAULERHL ARG O CORFACANtEYS GHH AF COmPAsitinn theeaokeuherein
thé Qﬁﬁﬁ%bﬂigldri%ép@brqp R¢l IQJ"r ]CB'Mecggmla ey tﬂl@c&n%%nd i %ﬂ tagf)ﬁ%t
" cannabi noi d "r ecept or refers td any one
antagohist et in¥erseeagomiat OMesertepymes of the class of

can i that may be

canraBig b ek RS RetR S reo ARt S i 2
coiﬂbﬁ@iﬁbhgr?oddcﬂalﬂ%ﬂth&ﬁﬂ)ﬁz{re nét BRARBRR cﬁﬁl &bk 8§, but also

sel ected fromthe Iqrou consi sti ng a CB1 receptor

inglhde efbeipriaed syl bmntretvemwmuh as 6!036 that aoexdministered
tr%%ﬁé}ﬁlﬁu ’?,jlﬁg%cg&% Sia %nn@gﬁgaound of the invention as a

agoni st or inverse- agonl st.

The H)foepmtfm‘ﬂmtepédlm Hoshiid@foreprogidi ad/bothefap§ainhda@s a
anel i orating or .preventing a CB receptor nediated

PhalipRReBtigal COBR iRt CORPrising eEnpqyng of Orprrfdedn
cohﬂ)%a%gfx vﬁﬂf@fe’o?'n{&e e ﬁt‘?cpa%%tsa dfﬁe'lfo%ﬁiéﬁ !of]?le cﬁ)rﬁﬂl)%nd of

subj ect an effective a unt a co
fopmds €htor (lay @nt tho eneor morgthsiapéwsic aghxms ecf adjustednehen tdrabined
nnabi nqi.d .receptor is a CBl or CB2 receptor; and,
tof"%él %Jfﬁ‘fa ?@mgﬁﬁn tagoni st, antagoni st or

i nver Iﬁ:&e@geﬁb "Offs ufs&!fhér@iﬁefé?&& to d PRichf, SABEL m'a?‘b%%' dimal,
i ncludes a nethod for treating, aneliorating or

prefeeabbin mgm@sne% deqiereblyraduineene whisjrhas been the objerctief tregtment, |
obg%rzgt?tﬁ% etz g@ earﬁlﬁ Ex]sgétglgﬂ t%ﬁ gor sngcregﬁﬁle ?@%&Fl%lgl?x%/aee‘% receptor

malmwtymlftoraectﬁsmdnmddméaséhe present invention i-n-a -’
natio roduct and/or therapy with a therapeutic
agm Gk admigistesing Bdn beinamrete incsheTdaREIY it dheagethods of
th@f)regéi‘ﬁrﬁl%hﬁb@ nS&cJE%&H&ds HEGESiErd ?39&1&29 B?Efo?:ﬂ ﬂctlcal
receptor 1s a CBl or CB2 recepto rrpoun

adngmatnnag am sﬁcqtlva ratrmgomfst coprpasitipercs exedipaniest ofch. etplnesent
be.under St&?ﬁ) that contr ac

1nve @ﬁ{? §19 gﬁe{e% Fcigxef 8\’“‘%&’5‘33 Cpurge o erapy or concurrent 9 asa product

in a combination form. 7

Prophylactic administration can occur prior to the manifestation of symptoms
characteristic of a CB receptor mediated syndrome, disorder or disease such that the
syndrome, disorder or disease is treated, ameliorated, prevented or otherwise delayed in
its progression. The methods of the present invention are further to be understood as
embracing all therapeutic or prophylactic treatment regimens used by those skilled in
the art.

The term “effective amount” refers to that amount of active compound or

pharmaceutical agent that elicits the biological or medicinal response in a tissue system,

animal or human, that is being sought by a researcher, veterinarian, medical doctor, or
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conbi nation product and/or therapy are not limted to
oral contraceptives, but also include other commonly

w@r@rlozdok®e contraceptives such as those that aP@I/US2006/036248
adm ni st er ed transdermal ly, by injection or via

oo, e sV 5 AL D SRR dhg SARTorse, disorder
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patlent whi ch be an animal, preferably a mammal,
¢ meyns shmeaunt ofithe fomhimatiewaf amtsd@fe@d@gqﬂier s0
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"adm nistering" is tqQ be interpreted in accordance
CQRRRINCHS SOMPEIHEY éhecﬁomm%atwn@é%dﬂct 1Y bAdndspendsyily optimized and
dﬁg&ﬁ&ﬂ% Al ed g%ﬁe@?lF@@l%ﬁlt \S‘Vﬁlalleﬁ% He c}ﬁ (E%J 2 dut@d f¥re than it
mnistering a ective anou ositron or
woeldibeafhke tcomponents @frths emtbinmienproduct atereduﬁeﬂalcﬁmt times

duri the coyrse.of a thera or. concurr

or ot ARG e Rt B P CPPBERyPhEpe: aha/oF trapy
coMlisT SddnBhisB B GG ap&ﬁwouﬁa bp forhﬁlat @f-‘aﬂmepﬁﬁﬁatewoam B the

f synptons characteristic of CB receptor nedi ated
T8 b the, codipsbnd| @fr foomulau (B@adéh@a@a@wtpﬁ tpinamateshatdviemgaken

t. apel i.or.a event.ed

S L I S R S I S
reobgrifedl r arahtlletd iy trtadrohatih ehd ¢hisé BEtorhifinfifon prdeuds hador

as errbrac:| ng all therapeutic or praophylactic treatnent
theragy et geetlmjamwa&ea%k ihe f‘é‘&“}PEF Fhoxe.dhe amewyl of hem

con?[gcfu?ﬁto'f Y&nﬁ‘ﬂ@ﬁﬁﬁnd/&qfl@ hdolsf Jr g arﬁlg?x'x'\gflslagl eag: t t'o;‘é‘?amate)

conmpound or pharnmaceutical agent t
mldlvmdhm@ymdyarnnammbtdaenﬁﬂectmsponse in atissue system

~ani ng t.hat bei n ht . by r.esear ch |
ot opmstin Y Porsens i8grmitsdiy g el Gifieiaai eSS ATt itacion
pﬂoﬂﬁétldﬂ&@r ﬁiehgn | ﬁkllﬂmﬁfcoﬁlb@urﬁydﬁattﬁé‘ﬁnt%n{nﬂﬁmﬁ )sz‘Qchf?ﬁEeptwe
di sorder or di sease bei ng treated. The effective

ageRbmAY bero-admbnipoied dyeny skitablawems, smuligngoushy sequentially or in

- asingle pharmaceutical composition. Where the instant compound(s) and the

anticonvulsant or contraceptive agent components are administered separately, the
number of dosages of each compound(s) given per day, may not necessarily be the

-same, e.g. where one compound may have a greater duration of activity, and will
therefore, be administered less frequently.

The compound(s) of formula (I) and the anticonvulsant(s) or contraceptive
agent(s) may be administered via the same or different routes of administration. The
compound(s) of formula (I) and the anticénvulsant(s) or contraceptive agent(s) may be
administered via the same or different routes of administration.

Suitable examples of methods of administration are orally, intravenous (iv),

intramuscular (im), and subcutaneous (sc). Compounds may also be administrated
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about 0.001 ny/ kg/ day to about 300 ng/ kg/day. Wherein
the present invention is directed to the
w@elw3®es ati on of a conbi nati on of a conpoundP@f/US2006/036248
formula (1) and an anticonvul sant or contraceptive
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smgleffmm;ul a (1) and top| ramat e vvoul d be the anmount of the

RS A B i S AT
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recogni zed by one ‘ski | e art case
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n the ex anmou nt,
saaii ] FERLS SR N 8 b0 Rk FORKE s Tme P
sex, agebezefgfht idge@nvde SRMminBtbtion Médn@ﬂiﬁh@ﬂt digediey] \Qﬂﬁlegddt By
may not be effective. Wierein the present invention
thene‘?‘%totﬂdﬁ@&@@@g%o the adm ni stration of a conbination

gg@eéﬁa “@,g%%msr*}ﬁéa@&gd sgda?glhg e QRO ¢ and the

syndranoss adinmrdexstoe ﬂtsdasley asn&yia&d ivtithhd Iioragéuares Sondt nicd e ¥
entl i.h a single pharnaceuti cal

CB re%eaﬂ%am hergiia, 8cQtmort o desikesed dip SXRea(EaSY trilic PrR@nisID.
8@13lré&@tﬂi”n%e@'iﬁte@@nﬂﬁﬂﬁésa@@&tdh‘é%r ﬁ%%{ikte > £y {ﬁeacﬁ

adm ni Stered separately, the nunb osages O

& ammab@n@buma(xssgndgnvlgde metltbametabaysm;ﬂlabﬁe@eswnw glaltmntahe .

wssocif Bpafi o YRGR, R SRR B &l Sicing

cognitRAMnBin®E oeghnl BaGadtiofMas¢ ¥YpasthBowENFeapind6:S) 10@bmotor
- formul a gl) and the anti convul sant (sj or contraceptive .

activityJaayement. faypnuse, nfamniatoercel syowih; pen @awr@deg@nmmee nt
related QBRI diddHR 0P ifs@lk®n- The

Appetite related syndromes, disorders or diseases include obesity,joverwe‘ight
condition, anorexia, bulimia, cachexia, dysregulated appetite and the like.

Obesity related syndromes, disorders or diseases include obesity as a result of
genetics, diet, food intake volume, metabolic syndrome, disorder or disease,
hypothalmic disorder or disease, age, reduced activity, abnormal adipose mass
distribution, abnormal adipose compartment distribution and the like.

Metabolism related syndromes, disorders or diseases include metabolic
syndrome, dyslipidemia, elevated blood pressure, diabetes, insulin sensitivity or
resistance, hyperinsulinemia, hypercholesterolemia, hyperlipidemias,

hypertriglyceridemias, atherosclerosis, hepatomegaly, steatosis, abnormal alanine.
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conmpound(s) of formula (1) and the anticonvul sant(s)
or contraceptive agent(s) may be adm nistered via the

W@ a092/08804%li f f erent routes of adm nistration. SCT/EHKI006/036248
exanpl es of nmethods of adm nistration are orally,
|ntravenous (iv),_ intramuscul ar (im, and_subcutaneous
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t d t .
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di'vided or single forms. Optinal dosages to be
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or 1ﬂnt§ Qﬁpﬁtrea ion %‘P %ﬂlﬁcl m&ﬂc\é érM% %Q%uwﬁioﬁgﬁcg?&e% ﬁ@k{ w%grpypt}léqgake

suﬁﬁﬁal&rlﬁﬁulmr(ammmbihﬁsﬁHN&B&&ﬁﬁmndqﬁe irabiligy (:bee:’iﬁaatlvelifI use insulin
condition. I n addition, factors ,associated with

(reRAFtance glfsubwt@ﬁtm EETPrEme ang Hsswewc Taeividyals étlﬁf%rmg fgom

THEH dB8Ees NELEIN havg'a%}atlt/ Hﬁuﬁ’tﬁ St atik OR G4
c} Jf t in ? to

oncom t ant | Seases, resu he nee
indtjidimis, glasmg asulid lfe'el'selmfmdrﬁﬁl teeltigh froabspidk wtres although they
Sor r di ase" refers . to syndrones,
g e o R S e e A OB P SR BN G o
r eSPPRREl dRBERS 8RN B cEBabRESAL B ths w&![bwlhgt:hﬁlbﬁ 5Bk Br

di sconfort or decreased |ife expect ancy to
sysriems ersistentlvedesiask plasses Slveete SonepnbAEe or&wmgéu@emla;r

 pAlERAERAEAN ARG phpBRD ARLRlS BOLCOUTBSAbns such as

| v reghqmlqrmapkﬁopatay et hevropaoy laad nmmﬁswumr csmph@dtmnmnﬁ as

sei zure, tanc%SIabu e, el earnin ogvgltl on, mamnerIls can
YPBDSifRs d PesedpigEgsn [P ?%%%%PBW

1eh@ fPIRIdREss261d-3thd Fren RN QAR limb ABIRGion di‘xﬁl i nfarction.

cell growth, paih or neurodegenerative relate
sy ndineutasResditsmedgndronre (dRSb@é@srsfemgfiem ag Byndedrat EdMetabolic

%%dé}g Iggﬁ{eta%loﬁg gd ec(r%m%rX) 1' 3 Bsorder %pyecsjgnts 0ek fatc%frs for the
development of Type II diabetes and cardiovascular disease including glucose .

intolerance, hyperinsulinemia, insulin resistance, dyslipidemia (e.g. high triglycerides,

low HDL-cholesterol and the like), hypertension and obesity.

Social or mood related syndromes, disorders or diseases include depression,
anxiety, psychosis, social affective disorders or cognitive disorders and the like.

Substance abuse related syndromes, disorders or diseases include drug abuse,
drug withdrawal, alcohol abuse, alcohol Withdrawal, nicotine withdrawal, cocaine
abuse, cocaine withdrawal, heroin abuse, heroin withdrawal and the like.

Learning, cognition or memory related syndromes, disorders or diseases include

memory loss or impairment as a result of age, disease, side effects of medications
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condi tion, anorexia, bulima, cachexia, dysregul ated
appetite and the |like. Cbesity related syndrones,

wale@onskess or di seases include obesity as a reBtl/USIN6/036248

genetics, diet, food intake volune, netabolic

syndrone, disorder or disease, hypothal mc disorder or
(stivepeePentdpend thetieed activity, abnornal adi pose mass
di stri bution, abnormal adi pose conpart nent

di st ABls BismmIndmpees; disordes padisrassninelada msdtiple sclerosis,
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syn | pi'dem a, elevated bl ood pressure,
di abéloesmotdn:wﬂﬂnty aeirmovanvem yymairomes idisoateesor diseases include

sulipe yperchol esterol em a,
Sﬁé%e ﬁ’nf S@@ﬂ% §ea8<h PPlnsgiegfeéﬁs FRilapsyand the like.
at hersedl eE19eH Synd?6Ral, Qi Pty or & Sb& ?%SQEblﬁde Wﬁrﬁ%otlhty

al ani neam not r ansf erase anmat 1 on
agsohitasistib@desi(sitten dcctohrqaahlekié)y pama berhsa oeéqmnphtlon or without),

G GO BTG ofer B BE Riwel Gitiopud) 3 B e,

mﬂmﬂh%m@wemmgdsr@ﬂhl a@%!@e?atw@)é%hh@ e’ @dlsease and the like)
obesity and the like. Type Il diabetes

t
ﬂﬂ%@ﬂ&ﬁ%g’é@%n i nsulin- dependent d| abet es nellitus) is
a mtl?eggrété }ﬂﬂefage&js% e% d1sgrdnﬁ B :el(l:ﬁ% c?ud% cﬁgomc pulmonary

syndro I’sor sease) ucos

. otytsuceiye ldisoiden, axmshyiseraall asmmeesrcﬁlbﬂxn@ énd ﬂ&uﬂ&s i n

chronic, long-term nedi conpl i cations for_ both

adol dEERRELT Apflpmampirsre ?%@Pﬂ%mcsh‘é‘s‘éf%@ or djsgafey rclude

all6eY Sihe B Q@fﬁnyseaa%ka%m@% g ﬂnﬁ%lﬁ:ﬁ%ienc :
§St age rena di sease nyoca arc I on or r%

bnmmmumpaﬂan@ammﬂlé(hke d ucose dysr egul ati on

(aondr e AR s froms iR b Baulated

n@ioh@sldnV@INproBRrdtbaUbleRst ChRsEr 41 féréhdrﬁ?tﬂstrﬁte%ﬁﬁde@ﬂell
in, target oegans and tissues). 1ndividuals suffering

Pfqltfﬁﬁafllﬁbénqlrh ik¢het es nel litus have a relative insulin
defi @,entyare T%Q%lrdrﬁes Bﬁo hor'J‘s% s ﬁ&a (gebcieg%rgl a{ﬂg Ipﬁ,lgf’)heral

insulin Teve re normna 4
pathiwagunddisthé paiar Boﬂecamdrjoihhpznnnh@alﬁé Behdhdlte dsheridt@Vgdin, cancer
| asma gl ucose that is esent. Type Il di abetes ,
engfgual graumps, %mﬂzé'adﬁv ke followi ng clinical

Si gNN@hoRLERLNTR: reﬁ%@épﬁﬁ%és}’d@éﬁX@t& ‘Eils%s@§ {iRlude Parkinson’s

gl ucose concentration or hyperglycem a; polyuri a;
Dpsﬂay@i inpeliipleasatirgsin epmnsy,ph@g:naa ocswcomlacy moch@maslaujuay

I on uc tetino ath at hy .and
fPsb Gy i Rl e Bl S o ipn PEBR G Yy stoke and
the like.

The present invention includes a method for treating, ameliorating or preventing‘

a cannabinoid receptor agonist mediated syndrome, disorder or disease in a subject in

- need thereof comprising the step of administering to the subject an effective amount of

a cannabinoid agonist compound of the present invention or composition thereof.

The present invention includes a method for treating, ameliorating or preventing
a cannabinoid receptor agonist mediated syndrome, disorder or disease in a subject in
need thereof comprising the step of administering to the subject an effective amount of

a cannabinoid agonist compound of the present invention in a combination product
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hyper|i pi dem a and hypertension. These m cro-and
macr o- vascul ar conplications can |ead to blindness,
wepw7essage renal disease, |inb anputati on and PCT/US2006/036248
nyocardi al infarction. Insulin Resistance Syndrone
(IRS) (also referred to as Syndrone X, Metabolic
ARy writhivey ahiabﬁwl&m dr gcpmpOS)’ti(brstharedf sor der t hat

presents risk factors.for the,deyelo nt o

b eniiedela T g vt 4 Mane DS uRRRER qufelig R op bisventing
a bdiin@biabidne epthy ROEIsBSEbhidEbdiated R§Hdrbme! &i§d)r§513c5"rc‘cﬁsease ina
dyslipidema (e.g. high triglycerides, |ow

st wHised shereof camprising thejsker) of adyieisicEing othe awzject an effective

. arﬁglﬁl IO%X bar&%tn@cllfi ?égeé%on‘test %1%801?‘1}81(9* t?gBI%Senq Czﬁ%ﬁgo [ &

I'seases ession, anxi e
c@mﬁsaionahé@ofl ve d| sorders or cognitive d| sorders and

the | jke. Substance abuse rel ated syndrones, disorders ’
or difReRIeENtipYIntaB ibrludesaaeibod derfEpaling Heehingating or preventing

a@a{rﬁtﬁ%‘iﬂ&d@?&éﬁor RIvERB! Oagoﬁ‘fsf Reaauals n&ljoﬁ)%t 486 der or disease in a
w t hdrawal , “‘cocai ne abuse, cocal e F heroin
subjacs i neled ltloemoﬂwdmpinsm\g\mear@ ctﬂvelrrhmlmrmg (mtha |su|lg¢t:t an effective

| at e d di d
o 0L B SRR A 2R B0 COMPOTHLEE o BRET TS R

~ cothbiAgifon ﬁbéﬁ&sa%d/o?'tl‘i’&aﬁjfvﬁﬁtaﬁ agtlcmlsﬁﬁtt drRBHBHYER BRreof.

events) and ke scl e spasm syndrones,

. di sofepesent inyersanancinges) amgﬁm ifor trﬁa@nsmr@homtmg or preventing

» SEERLA TR ARG Aot e G R Bl il e ina

sublidco kﬂaeeﬂ’ﬂﬁkﬂeﬁﬁﬁﬁn@ﬂhg f#2Sesp RHdniplsRriag ketheSulsiect an effective
epi | eg and .the |1 ke. Bowel related syndrones,
AP O & AAD BRIG drisas - R8981%6 gempevRd ofda Ristent frypntion in a

(gﬁ it L(Ql ﬁgdgbtsa%'a%? tferb Y GG ond %ﬁ HP Qérﬁl%c%fabggp%og&%ﬁsnmn

const1 pation or w thout Lrr
. thesenfir omre (and other forms of bowel dysnotility and the
- like i nfl | dis ch as.ul cerati
ol | The bRt AT et ang s e ERA 51 SRR, et R piSenting
a BArHEB®Bid r@@é;lﬁbf Qﬁt@%ddnﬁt%&ﬁﬁ@d SYREbABERsordr IR UEABAR iRk subject
di seases include chronic pul nonary obstructive

indiesd thgegof Céamssyme SEpptc ﬁémlmst@n@gm iq the sabjectienefletties. amount
Oﬂ@ﬁ{%?@g&?n%@e 151 o %)121?89&& rafte I 8V nt%ﬁ)n olf gé)rhgc?sqt%onotﬁaereof.

der mEhé presentatt @itionuincudéssemstod lfmmmdgf dnedl®Rdtihg or preventing
a cannabinoid receptor antagonist mediated syndrome, disorder or disease in a subject
in need thereof comprising the step of administering to the subject an effective amount
of a cannabinoid antagonist compound of the present invention in a combination
product and/or therapy with an anticonvulsant or composition thereof.

The presemt invention includes a method for treating, ameliorating or preventing

a cannabinoid receptor antagonist mediated syndrome, disorder or disease in a subject
in need thereof comprising the step of administering to the subject a therapeutically or
prophylactically effective amount of a cannabinoid antagonist compound of the present
invgntion in a combination product and/or therapy with one or more contraceptives or
composition thereof.

The present invention includes a method for treating, ameliorating or preventing
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chronic neuropathic pain and the like. Cell growth

rel ated syndrones, disorders or diseases include
walyerespokat ed mammal i an cell proliferation, brEEsUS2006/036248

cancer cell proliferation, prostrate cancer cel

oliferation and the | ike. Pain rel ated, syndrones,
a Clgi ESSPRISF 320pist gediptrdenyndiogtey disocelee Tl OB AiedsEn 5ﬁ§1?15¢t in need

therﬁdgiacg%e dh&lieslo %inﬁ‘imslfé?ﬁ]lg 1R QL PLLARL B effé&fv@'aﬁfount of a

SSOCIate pal n, €ancer paln,  menstrua
CB agomps compdaord qfdhapraswit tventidnkew dNearonsgéiver theicu

rel.at ed s ndr ones,. q%(a)rderﬁ%i) d| seases |nc|fg e . )
par HEASS RIS ALOR dpctudks prpsiiod legrey Boteating fmeipEying or preventing
aCBB Fé&@ﬁfb@aé?fms% BREARART WAt 8RbLA e Hf H1s€§é|el1ﬁ‘5§ﬁlﬁkcttlﬂ need

traunmatic head or brain injury, brain inflanmation,
theregfecompyriging the step phadmiaistbrinigdo thickes —TTadjast as effective amount of a

e R ERer R of el iR e or i n BT 0 B afior

ther§ W BB antitoBOnRRIt 08 bohSRaGEthbil-AcSk) ect in need
ereof conprising the step of adm nistering to the

s udfhegresgnt iy ension ipludarsunetbest foprc BEmsiinG| Analigoningtor preQentmg '
a Cl?ﬁfgaggtpfjm%%rsé Iagorﬁgt gcﬁglteéi %%ﬁl@ | uc?é?&ﬂ@xsé t%&gs? in a subject in

esen I'nvenmtion I nc
need thesdof nqnpﬂs‘mg thersedpi of gadﬁﬁm@tf:ﬁﬂgﬁ(} n Q:&ecs&hj&a!tmmff&twe amount of

t or agoni st (S ted syndrone, disorder or
2 O Risg g st © Weﬁ’éf‘ésmtlﬁ‘éﬁ’%’ﬂ&%ﬁ%’mmpﬁé theseof.
st e[@le%freséﬁtrﬂlﬁérﬁlbﬁ hddgnds A rﬁgﬁocﬁfbblre’é%t%ﬁtlﬁ%fa?ﬁélioYzﬁmg or preventmg

anount of a cannabi noi d agoni st conpound
a Cl tesepipr inmenseragemistimediated sidmanémn -pil:@hxdemdhmase ina Sub]ect in

T A T A A T -

a cmnﬁive@éagmﬁgt ddinpRuRY 8fihe PekesentGalie MR idh ih Qt%ﬁﬂﬁ’xﬁatlon product
| nver se-agoni st nedi ated syndrone,- di sorder or di sease

and/op ﬂ@r@aw 0 pRicapEysank e QURPas Bisi® 3i rijeteRE st ep of
ad iRl SLehd iH0dtBn tiGu Ry ﬁ%ﬁo@ﬂ:@fégf‘le'faﬁﬁ% aﬁ?éfﬂrat&lg R preventing

cannabi |n0|JH|nverse agoni st conpoun e presen
a CB hwenptooinverse-agopsishédised shreiaot=, LHE igrdsentdisease in a subject in

nvenlonlncl des a nethod for trea anmeliqratin
nea fHefPE GprITGE et PABTRITRE bt ok PP GE dTresye dmount of
a CHEdivefs8 Ao SYRdoaFRund bﬁ@l’é?u?éseﬁrm%%%dnrln% c%%n?zﬁfon'p?oduct
need thereof conprising the step of admnistering to

andfop élegapmw;dt ongrprghdre contvaseptives or ccow—rposition thereof.

The present invention includes a method fom~ tax-«eating, ameliorating or preventing
a CB1 receptor inverse-agonist mediated appetite re=l=a®ed obesity related or metabolism
related syndrome, disorder or disease in a subject irn r=y==ed thereof comprising the step of

administering to the subject an effective amount of a -<CC”B1 inverse-agonist compound of

the present invention or composition thereof.

The present invention includes a method for— txre=ating, ameljorating or preventing .
a CB1 receptor inverse-agonist mediated appetite re=l=m€-ed obesity related or metabolism
related syndrome, disorder or disease in a subject irm rme=ed thereof comprising the step of
administering to the subject an effective amount of 2 @ _"B1 inverse-agonist compound of
the present invention in a combination product and/~or— -therapy with an anticonvulsant or

composition thereof,
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amount of a cannabi noi d i nverse-agoni st conpound of
the present invention in a conbination product and/or

W b@ragsp4ai t h an anti convul sant or conpositi onPCTIESM06/036248
The present inventi on incI udes a net hod for treating,

t nabi noi d cept or
| nv Pgi)aegélﬂﬁywtl %ﬁ%‘?‘ﬁﬁ’é reghiagy 106?%% o PRenting
a OB RSBy B6Lrsd- Qgcﬁﬁﬁ %édlikﬁé@&ﬁpeﬁ%fakeﬁ 8ksiil) Se1site %r %etabohsm

adm nistering to the subject an effective” anount
relglan Ausiroroe dlisondasros disagporin stsubjostpio nretl dfer¢dfeopipesanptthe step of

t d/ th
ae RO OB AR BB R GBS0 8o o of
thedprese@ninvefiath a@Bnibikive pfoduchBida@dn &Ry WiBAéhd W more
amel i orating or preventing a cannab|n0|d recept or

COB{FACSBIBYER OF coreprsiitadhergalir ome, di sorder or disease in a

2 PR RE B AR EE LRI LSRR PP R i oxprogion

comhnnmkanmexd ‘aﬂtrmgpcfucﬁéxm Qiyp@lgﬁlitddfap afteindsBetike.
i nv i.on ositign thereaof. The present
i nv ?lahref n@@ﬁéﬁn@ﬁ%ﬁf’% ﬁlSFaS@étmegde abasity 8p areswy of
r [
BB 00 R FARD InDIn i BRERER, AR e, 1
hypehdntitidisender aalipnis bpg redeed hevityf ataokooml aﬂ@bsmgxatso
ect neffectlvea nt .of, a c noi d
B E  AgBl bh ag HBkaRiiof, R Bk
conbaaidiiemn rEFat%ﬁ%%dz@ﬁﬁé QlisdrB&% BPYis¥h deb iffude metabolic
“anti convul sant or ngbzl tion thereof. The present
Syfi‘dr‘iﬂ?@ﬁstq}’éhplﬂﬁélau@lé%at dotessure, dinteies, nl@ullamenamvlast dmng

re R P A R PR B bR oot 11

hyperaiblydesidentas coltpodcidrogs, ﬁlhlpalltsme@alsb st@zﬁﬁ?l@,l eﬂbh@frﬁﬂglldlﬂne
t he s ec therapeutically or prop actically

amé‘?‘ﬁ@l‘}f }U‘é %ﬁ%ﬁ %‘Pm&“%trﬁ%?sﬁéﬁr@“aﬁ%‘éém%ﬂ@t conpound

of trAe pRE&R S entiBY ﬁﬁidd@?ahféﬂ?ommb&?ﬁ% U PloPHH tor preventing

and/ or t herapy with one or nore contrateptives
a Qﬂ)lmpg@ton atagohst mediatedhgngroaeedisoideren thseaselm alsubjest ia need
thege(:)oc‘g~ eCB{CIiIB{lS?lrg% gﬁe geftpl c}*%gpg]{gs %hgé ﬁt I n%@bjeaf) e 1v8 %fano%nBéL of a
CBli SRaaist fordpduuBio€ e pré‘seﬂﬁi%%ﬁthﬁf (ﬁ%n%m{dnsth%of he

st e&hof adm ni st eri n? ect an effective

¢ Pesperd Ipmption Bieluges 8 @r@(@mﬂwf@r tcxﬁattlh@ aprelioiing or preventing
a Cf]ﬂ‘ﬁ%@ ﬂt&rhn‘?e{r%%flﬁt &gﬁ}%tehtsygdrgg*ega%{xrﬁgr T ;[h gas@ ﬁ’g B Isgli)]g{t:t n &eed

I nvent’l on | rea

- thepeof pompssihg (e step of administering to the subject an effectwe amount of a

CB1 antagonist compound of the present invention in a combination product and/or
therapy with an anticonvulsant or composition thereof.

The present invention includes a method for treatinig, ameliorating or preventing
a CB1 receptor antagonist mediated syndrome, disorder ox disease in a subject in need
thereof comprising the step of administering to the subject an effective amount of a
CB1 antagonist compound of the present invention in a combination product and/or
therapy with one or more contraceptives or composition thereof.

The present invention includes a method for treating, ameliorating or preventing

a CB2 receptor agonist mediated syndrome, disorder or disease in a subject in need
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, ‘thetr

a CB1 receptor agoni st nedi ated syndrone, disorder or

di sease in a subject in need thereof conprising the
W@ e@p/osdo4mdm ni stering to the s b j ect an ef f BCT/UY®06/036248

anmount of a CBl agoni st conmpound of the present .

I nvention in a conpinatjon product and/or therapy wt
therpol GopIPEising hes sR g&dneaﬁfsfa@gm the sphiselereffertiee ypeunsaf a

i j j t ki iorating
CIPUERLS, COmpld 15 Sl RSl ort ol il a PR 1 2t e

syndiberpegsenti isverdion immudds aeadivod for aestiy, enelibmtineadpreventing

f i Si t.h t f adm nj.sterjn .0 the
" G feEGrroL Bl Butfied Mndiare. droderendisaeroebishindied
the&t68TRO sf_%% éﬁ%ﬁe@éﬁaﬁﬁxﬁhis{eﬁ‘ﬁg RS tHRRubfecCRBIRRi{d oynt Pf a

t her eof. resent inventron incl'udes a metho
CRY agonish gompermdi of the praspnbinvertéondnta aogibénalief prasueidnayor

IOV - ni st nedi ated syndrone, .di sorder or di sease
el B AR R TR o7 b S BAEPE <1 g the ot ep. of
admTihe pr@entigvéntioh M hele iRdddeanmehbe édri te@tiAd kR lioRting or
CBl i nverse-agoni st conpound of the present invention
Preveniang B2 iatePtn ipreswrrgonishaedietedisandipmenglis¢rderor disease in1 a
B : ko] f. sent .
suEaR AR R R HENAE hch OF ol ne 1 e RERRE R eongve
amoonipofeV@B? imgrsa-28Biist @ngpuod of hegiaentigostitdh ofesthpdsiton
syndrome, disorder or disease in a subject in need
reof conprising the step of administering t he .
subjT@e HhrédBnt8hve@fibh YR 1AIEP Y Mettid Br %tidgj Xﬁﬁ%&éﬁ@p& rﬁ&venting
conpound of the present invention in conbi nat7 o
a (Hpeentoninu¢rse-agimayt apiated $yndrme disvodee or distase depsibjes in

ition thereof . The.present,invention.includes

e RRIRE S P BECRRe LB REFEC g B a0 B S o
a GBY inveisepgGiisti conpoaet SUBS bidserifeaVcatieR P Behbihaic] phadtt
obesity related or netabolismrel ated syndrone,
an%l'P%%‘Fﬁ’@B’ Vg an adiservulsinporemnesition theyeaf. d t her eof '

b N ! . ina.to Jbj ect. an. .
COMRA: SL0 e SOE AR ThASL B O8uEh OBl 5k M
a (Bikrepegaentagonise niciliatedayndromepdisdidenot dissaeoin. a sTibRct in need

G P B S e A SHE P eEng [ ShBegirsecie aibunt ofa
CB2W@{goRisA8RApSind 98 telr8 & neRREL i dnt fc%lrxrgbﬁgpﬂ Qﬁggioﬁ’_y

related or netabolismrelated syndror isorder or -
- di sdhserasentanwmbpe stclides aswthadifer sedtingoapelicrating ¢tygeventing

B T MR T T T a—y

thereof comprising the step of administering to the subject an effective amount of a
CB2 antagonist compound of the present invention in a combination product and/or
therapy with an anticonvulsant or composition thereof. ‘

The present invention includes a method for treating, ameliorating or preventing
a metabolism related syndrome, disorder or disease, an appetite related syndrome,
disorder or disease, a diabetes related syndrome, disorder or disease, an obesity related
syndrome, disorder or disease or a learning, cognition or memory rélated syndrome,
disorder or disease in a subject in need thereof comprising the step of administering to

the subject an effective amount of a compound of the present invention or composition
thereof.
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the present invention in a conbination product and/or
therapy with an anticonvul sant or conposition

W@ b@resio4sThe present invention includes a net hedI/i82006/036248
treating, aneliorating or preventing a CBl receptor
i nver se-agoni st nedi ated appetite rel ated obesity.

'k pleBsht BiveriBh RORIES i) AFbESe i) AinghtRating o @!&d@imﬁr .
di,sease | n subj.ect in_need thereof conprjsing the

a metalqlisp) xelpted i Of §sepife AL AMBPISE felaéw@ﬁfe*e?’i ve

disorde@ GPidase b ddbéeskelhBY SYnIRNAJSRI:dr of MEGASY,) Blolkity lRted

resent inyention_.in_a conpjnation prqdugct and/ or
. syndrofscseider o difeatsi o8 & aTHig: EOBIBION OB EEBEW FRLSCHIEORBOSI ¢ i on
. disorddridBieébe inARMGEDt irfnet@thaiebhofipRstR PR Step Of RaTitiQEingad

di seases .i ncl ude _obesi t verwei ght cqondi.tion,
the subjgphacy eﬁﬁweﬁ‘mwﬁ%?cm@?fg‘?mw YAPHERE 2appet i t e and

.combihdfien pioksot afdag herapyathah QaticoMNINaRNGR Sompbskidh BRESHT,OF

di seases . i nc] ude obesity as a result  of genetics,

diheiresens fnyentiop Melndest phogmacaeatAoMmPEsItin Ay Wt sor der

compr@mgtah 8@ARAre ANARSMBAINTIOE the pResdnt Riveriion GhdSRaplonal0e,
reduced activity, abnormal adi pose nass distribution,
pharmagepfifaliy peesplafie @ onpar t ment  di stribution and the

gTﬁé%resBﬁti@Qﬁllidngﬂﬁll[&% & lﬁlfm&c)éﬁlﬁfamm@osiﬂ%tﬁ&lﬁﬂﬂfcgm&ft
dl seases, | nCcl ude netabol | C one, S | Pl m a,
compringi R AU PREL OO SRR RLBRER o v 1

optiongrpmmmeb@grchmul i nem a, hyperchol esterol em a,

eiiipi.dem as, hypertriglyceriden as,,.
%& RERI ,S°H€°8‘H{"b ?ﬁe“%c?dﬁcgﬂ‘@gﬁné‘?““ébnor nal

 mdedicAh@ cAiBpraiz AR bdriiR firesASOmp A of fortlh (B aRALE@Rvulsant

at heroscl erosi,s_and the' |1 ke. The present invention

and an QRtipRR) pharmaceutiqally agegptable eartiqry, o - appl i orating or
PSQAPRlrhiAuRCcTBImpcsitons B¢ pAukgly il fommbadigarkubiect

st Homt R €S SRR e SRR Pt e

syndx&ﬂ@jd&ﬁfdgm fdﬁésfse,&tdiabeteﬁmmmymfrpxﬁe, @Bbrdardrdiyese,zin
.CO oun 0 tpe present | nventi,on or.co ositlon
ohesity RARBL PP SHOLE it AR B TR CPEHES B ARBPROG 1 or
related kydionizQdisadet bi dis@td. ng or preventing a CBI receptor

ant ggoni, st nedi ated syndro di sorder.or disease in a
R T S e A e
invenﬁdfﬁ:@b&biﬁﬁtioﬁ@viﬁx& &ﬁpomgbffﬁmﬁnm of (9 diclude, trmanbt of a
= ant agoni st c ound of . the present .invention in a
it AR PP G AP AP PR R Rt T
lamotéigint Gabspehtbaptienfidinandiedike nahmixiness@opharmacentically
acceptable salts thereof. ‘ ‘

Topiramate, 2,3:4,5-bis-O-(1-methylethylidene)-8-D-fractopyranose sulfamate,

' is currently marketed for the treatment of seizures in patients with simple and complex

partial epilepsy and seizures in patients with primary or secondary generalized seizures
in the United Statcs. Europe and most other markets throughout the world. Topiramate
is currently available for oral administration in round tablets containing 25 mg, 100 mg
or 200 mg 61’ active agent, and as 15 mg and 25 mg sprinkle capsules for oral
administration as whole capsules or opened and sprinkled onto soft food. U.S. Patent
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The present invention includes a nmethod for treating,
aneliorating or preventing a CBl receptor antagoni st
woredi7asseds syndrone, disorder or disease in a SPOI/E81006/086248
need thereof conprising the step of adm nistering to
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r _di.sease in ubj ect. in need therepf ¢ ri.sing. the

o b 2iar i e VA oo ESE S iy off plpumygttion 3

clawablltallbts df OB nig)8lesCofa00h S X aspaidrd r@fast@blets of 100,
resent invention or conposition thereof. The present

2005 g Qe #nd AAessspengion 96 409 e/ mbetdanpoonka.Si BatantiNg
: ] - i st i at ed
2.4 I HER obofiR PRRRGRE ih I BA S0 R0 S (ARG ine ana
it¢ fnetheds oftwmepri sing the step of administering to the :
subject an effective _anmount of a CB2 inverse-agonist.
CompBtitS o DRSS © FRPBhIY BRRD £ORGHBPAR TG
cdMiRlHa lof aRALRRuIE B @%ﬁ% %ﬁaﬁn@&ﬁﬁﬂ@ éaﬁ%\’a‘dhﬁﬁ%rﬁ‘arha the range of
conposition thereof. e present 1 nvention Includes a

aheut H¥ltofabout F29Qtmgiday; praferablyashouy 400 my/dayent i ng a CB2

rec [ _.ant. ni st. medi at ed. .syndr o isorder or ., .. . ’
i soauBieif BBy s Byt QB RS Ay o pfepileptic

agehegneheibllynivailfild Hokofi@ldshe capsicd ehn@higd 380hk Ylproic acid,
anmount  of a_ CB2 antagoni st conpound of the presen

andps SHUPSINIRHNIBY s sqitvalsat efiioPang valproic acid per 5 mL as the sodium
salt. Valproic acid and various pharmacentically acceptable salts are disclosed in U.S.

Patent No. 4,699,927, which is incorporated by reference herein in its entirety.

For use in the methods of the present invention in combination with a
compound of the formula (I) or (Ia), valproic acid can be administered in the range of
about 250 to about 2500 mg/day; preferably, about 1000 mg/day.

Lamotrigine, 3,5-diamino-6-(2,3-dichlorophenyl)-1,2,4-triazine, is an
antiepileptic drug commercially available for oral administration as tablets containing
25 mg, 100 mg, 150 mg, and 200 mg of lamotrigine, and as chewable dispersible
tablets containing 2 mg, 5 mg, or 25 mg of lamotrigine. Lamotrigine and its uses are

disclosed in U.S. Patent No. 4,486,354, incorporated by reference herein in its entirety.
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The present invention includes a nmethod for treating,
aneliorating or preventing a CB2 receptor antagonist

wored7asseds syndrone, di sorder or disease in a SPA/E81006/086248
need thereof conprising the step of administering to

h ffect t of CB2 ant agoni st
compoRlS BrEEpES et e PSS R RtioR T TBRBR NV Bhe
chinpeed ofand f&fnulah(?)" &F{Xl_ a)Viabddt A QB ORI R ARl 1 tlae range of

conposi tion thereof he present 1nvention inc
abguit39do ﬁb@uﬁﬁf)@ mg/&ay inanre ko oyadisasy mefembly ebdit 2G0 fo about 400

ted s di sorder or disease, an
Hg&ay%osa?re eg&b & ag’%%#bg’r}ﬂg/ﬁ@' sorder or disease, a
di abeladapenghat @ﬁnﬁﬁﬁ@ﬂ@ﬁ@ycl&ie%@ﬁéﬁ%éﬂ@im@'1§€<§§1%erc?d"ly available
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fordhe ﬁquﬁgctWéadgqqtm@r@ af qpllmq/for nghggetwmrajgla 1n adults as
%Bsﬁfé@ ggﬁtaﬂlru%%ﬂ 1?%% O}ﬂn% &%H fpl%anbeﬁeq)ltt h —B?aégq taglﬁts

cmitﬁmnig 609 agand BO(Dfnga)f g@lﬁ@@ﬁﬂm a@ﬂ ah el RHREEA tontaining 250 mg/5-
i on or nposj tion thereof. The present invention
%‘ie %P?ﬁ’ége%mn& aaenftlaran@ its arsthpgls of weg a6 dagarivgd o U.S. Patent No.

4R0au98Lha 4087158 ARebih mg@@&ggﬁéf@gwg dl SRLALT oF

di sease, an appetite rel drone sor
di s eﬁgeuseandheamelheés qsfethapmdersynmmnm in ebnstingtion with a

R R R LB o

alsou 00 R abdk S@@(ﬂﬁfg/d@lz 1rgtvt$(§t%5tﬁre'e R AdSHIRISES tpréf'@raﬂﬁle ﬁbout 300t0
~ e s

t hereof conprising t p of adm nistering t

alayil 86Q meflags mestrirclerabiss abeut@00ang/daspound of the

atl 0 ct and/or
Pher SathOROGAD 53 BheriHURAABL SRR SR ol itk Shagsane
whichte cpmemeniilly avadaile @csr drilcidudeisirai@harcapafdstdoRlining 100 mg,

) 0S| on or ~medi canent conpri sing an adm xture o
2§t

&8 PhrbepyeEkipdiyMvent i on and an opti onal
phar gBegtih & xhé(th@@scﬁgflé‘ eSerft Hvehfibn in itk Etﬁ)?i'u/lth a

i nvention includes a phafnaceutical conpositlon of
compivundmd the foomplai (8 oxg k), ﬁdnyboimsrodlmﬁ ctmbe atministeged in the range

of RRBRLNE T Rout 1 BEBRF Bl bR abra D0 &by BbR FEay: mos

pﬂetbtamgzj Sdousb@Pm/ielk udes a phar rmceutl cal conposition
or nedi canment conprising an adm xture of a conpound of

f or mhP@PYepynt invention Rlee incliidea phameacaviicapednopraition or

' mgai%ﬁﬁgﬁteé&ﬁp‘iﬁnganaa%ﬁﬁgt‘x%b&ea ¢ %{ﬂou%d of formula (I) or (Ia), one or

- more contraceptives and an optional pharmaceutically acceptable carrier.

Contraceptives suitable for use in a combination product and/or therapy include,
for example, ORTHO CYCLEN®, ORTHO TRI-CYCLEN®, ORTHO TRI-CYCLEN
LO®, and ORTHO EVRA®, all available from Ortho-McNeil Pharmaceutical, Inc.,
Raritan, NJ. It should also be understood that contraceptives suitable for use in the
invention encompass those contraceptives that include a folic acid component.

Smoking and/or obesity have been identified as risk factors in women taking
oral contraceptives. CB1 receptor antagonists and inverse agonists have been found to
be useful therapeutic agents for reducing the urge to smoke and for assisting patients

with eating disorders to lose weight,
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Such pharmaceutical conpositions are particularly

useful for treating a subject suffering froma
woredoaiosdossm r el at ed syndrone, di sorder or di SeBGEUSHNG/036248

appetite related syndrone, disorder or disease, a

di abetes rel ated syndrone, disorder or disease, an
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i ramat e, 3:4,5-bis-0-(I-methyl ethylidene)-
ta'f)‘“%"f“’?‘%f&?%??%nosesul famate, is currently nmarketed for
the treatnment of seizures in patients with sinple and
Ploomplcextiqd Qangdos@foink epsy and sei zures in patients wth
primary or secondary generalized seizures in the '
Uni tEle Gway ‘womppsitiopd rederd torp produchesmprisitigeths specified ingredients

SR 05 55\ S U €SB, g sty o

conthirtizatisxisng tRSspagificliGigadignin 2pesified aachihty.eTHE Bﬂbmmn '

- d as 15 ng and 25 ng sprinkle capsul es:for oral
fuihh

GHTBPHSE TR OGO |né3re ap g1 cempgpndsyd tiingppfion and a
phaRhacdddiRd P g&&gﬁl@ié ca% chn’%lucFe@tﬂ?d&% ?ngésﬁ%x% 808k ting fr from.

|ncorporate rern oy re erence opira
sugind panedsog SCoofentpdgid promeses tnekide botnuddittinat endunddera e

for treat |Iepsy Addi tionally, topiramate may
phg{n%c%g ?‘Jatﬁghjﬂg %he process disclosed in US Patent |
NS . Phardthe @l 861lpSsifsift 08 Ao inYélitfoh AEE alt&ﬁ@t!i\%@i &t @dddition

by reference herein. The term "anal ogs of topiranate”
to 2 camppwd o deanHa (P ef el comptivea thnmt@aﬁxo mmmbb selft of a

co&ﬂlré)%hggg&%m X\A@b%lij éﬁ 81‘29 %%r\?sc?rdqhapmace %caé ac webmgtabohte of

I nes
sudh 5t3nHd6hd oF@:ﬂt hsalmmuﬁ@@mﬁ@tﬂh@ﬁﬁa@ﬁuédmg ARESBHIM carrier.
i nv fxlonln con‘olnag n wth mpound of the
for i p Foawamuwpr B¢ 8RR, @meliorating or

f..about
Pré%ﬁ%%%;ﬂ'g%aﬁ%w@%%s%@ T LA SOt 1 808 ot

’a Dtahie waiidry meany mobce]faeemhiey andh t he
compogl%lonfs tﬁzﬁ%lrjet ofl sufhcmr?tbp%%lty gr%c? qlin‘?n o?‘%sg 1rn \émfgremungat{oln%f a

composition of the invention and that, when appropriately administered to an animal or

a human, do not produce an adverse, allergic, or other untoward reaction.

Since both clinical and veterinary uses are equally included within the scope of
the present invention, a pharmaceutically acceptable formulation would include a
composition or medicament formulation for either clinical or veterinary use.

The present invention includes a process for making the composition or
medicament comprising mixing any of the instant compounds and a pharmaceutically

acceptable carrier and include those compositions or medicaments resulting from such

~aprocess. Contemplated processes include both conventional and unconventional
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Car banmazepi ne, 5H - di benz[ >/]azepi ne-5-carboxam de, is
an anticonvul sant and specific anal gesic for

wao eoogessomal neural gia, avail able for oral PCT/US2006/036248

adm ni stration as chewabl e tablets of 100 ng, tablets
of 200 . XR (extended rel ease) tablets of 100, 200,
Plﬁﬁaawebg%ecllawa%@aers%mms irelede aGONpRsitEITmedicament

e ERERA Iy ioPot R B0 e it edpPout i hlodiion it o
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va

proi ¢ acid m. as the Sodi um salt.
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ar(lglénéo‘l Pt a(ieugcagaéf‘l&l&ta lr? e I\‘%%cipéﬁhﬁg%n 812 & R n‘b@—@%‘%—ﬁw“ r dosage

foligeis aﬁtehﬁﬁvﬂ?ﬁlb@ﬂ@ 6ffer td ewREEREhitAIHA ?Bttz!tlﬂét 1'11 capsule
(gorrbl nation with a conpound of the fornula

SOFYLIOR, SXFE SHBI TR Ign CHRDBRS o HPPASHIOry @owﬁert, lg@anpméterﬂe
so%xggb&ﬂl;dél%ﬁ%r E&ﬁo fgi's Qrﬁeém{nd@éfm RSP Mus B vice such
as&n&udn—myﬂctmoﬁf((rmsaadmhﬂ:molp eray loy dtqp’a Futthd:rﬁ?jmehe [ Is

an antiepileptic dru mTerC| Iable or ora
ccieF PR Ep oo Q45 ) ES BHb [ Y MRl chefiontidy efginistation
(e: g 8 &Wins@ble %Q@of‘@xe‘éf:t&eaa&hbb&id@ucﬁﬁsdth@?ie@aﬂl%‘é@t%laﬁ) adaPted to

I spersible tablets containing 2 ng, 5 ng, or

Prp‘alﬁ@ﬁldﬁmtrpéepatﬂémtfm igirasaeelar ingeciioes are di scl osed in

U. S. 4, | nco rat e fer

her eI|n g n | gl% en edfgrtr?i%% I‘prxblgg)a {Vﬁéﬂ%fg?%g@@ lg)fastfh(‘eompound
ofphepemint m&@dnmpﬁm&%@nf&ﬂyaﬁcdﬁ% Salf; e46eAIRd eintiomer, or -

the formula (I) or (la), lanmotrigine can be :

diagieFponat lBFisaD ioRtinBaH b FRjEe i RnBoTSuoTe phameisenigabcariers

t r o}
8L 0 0 10 685 P 10 oy i A
digatsgpting |ag¢nt land theilike)yhbydrmyrel iodre pharedacettioal aa:upients gsuch as
avai.l gabl e .for the adjunctive treatnent of

W FEsSl- il BeFoLs e iin § e aEhAT G161 o T S yrup and

the like), one or more conventional tableting ingredient (such as corn starch, lactose,

sucrose, sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate, any of a
variety of gums and the like) and a diluent (such as water and the like) to form a
homogeneous composition (whereby the active ingredient is dispersed or suspended
evenly throughout the mixture) which may be readily subdivided into dosage units
containing equal amounts of a compound of the present invention.

Binders include, without limitation, starch, gelatin, natural sugars (such as glucose,
beta-lactose and the like), corn sweeteners and natural and synthetic gums (such as acacia,
tragacanth, sodium oleate, sodium stearate, magnesium stearate, sodium benzoate, sodium

acetate, sodium chloride and the like). Disintegrating agents include, without limitation,
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capsul es containing 100 ng, 300 ngy, and 400 ng of
gabapentin, filmcoated tablets contai ning 600 ng and

w@od7nsg0ad gabapentin, and an oral sol ution coPCHUSI006036248
250 nmg/5 iriL of gabapentin. Gabapentin and its
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ref e5LR6SK dhd BRL bf s&ﬁﬁnas%taﬁon Rletd 98d bﬁ?id“é;s eggfeeaﬁ of

the present invention in conbination mpoun
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arpdIeBlope biershel lnngr cdr@ondse Tha tbofPbRatts ndy fub@er be separated

present _invention in conbination wth a corrpound of
oy thﬁYFfo MihiAharegipty disintegraion laﬁ%w@ra?h @eéﬂ @B ghtepg layer) and

PSSyt OBE SR gl 08

omrsusthinp raémealdl wm@hﬁtﬂntﬁﬁ&ndmbdmtencﬂh@epomﬂhg materlals may

B SRR AT S S GBS e v

orf RkIBiteRiohd theRiof. (1 @), one or nore contraceptives and an
optional pharmaceutically acceptable carrier.

Cont Flaeclegid fasms du whigh) 2ecoimpound ef the paesentrbivnammmay be

R0 9PYBhe SEARK LISk o AP S B,

sulitellly)lavered sGRPEQESRA(OL bil sBpensival (usildlsen SuinBle synthetlc or
McNei | Pharnmaceutical, Inc., Raritan, NJ.

naélﬁfaﬁ%n QIseersing o sprPrading s suchas itacaahi %glas%lgtnakﬁ e |
ddxBbn Us%@m'n(‘caﬁﬂ&y’n@ﬂ%ﬂ&élﬁFb ggﬁgﬂ?@?ﬁulbﬁoégl r% s ohdone

contraceptives 't hat’ i nc Ic ac ent
ge%tmkandghahkid)oﬂa\@inﬂha:mylshay (mshgemmtdblatecﬁble ailasch eskottonseed -

t aki t
o 354813l AU 0 R BB SRR s e
foﬁﬂblW@thh%aﬁ@ty&ﬁ%ﬂim&*c@@ﬂié&ﬁ?lé&ée‘f)ta%%e%&lé@ reducing the .

urge to snmoke and for assisting patients with eating
di sohdisralsolnomada theeiry e auersaingiay alterrativelydwetadoxinistered

eréHtéljﬂﬁ{} vlaQﬁJegg&ﬁ Fbr 'ﬁg}egfggal gdm{n?s%%ﬁ(lnﬂ %ter:ﬁg scgluéons or injectable

suspensions may be parenteral vehicles wherein appropriate liquid carriers, suspénding
agents and the like are employed. - Sterile solutions are a preferred parenteral vehicle.

Isotonic preparations that generally contain suitable preservatives are employed when

intravenous administration is desired. A parenteral formulation may consist of the actlve,

ingredient dissolved in or mixed with an appropriate inert liquid carrier. Acceptable
liquid carriers comprise aqueous solvents and the like and other optional ingredients for
aiding solubility or preservation. Such aqueous solvents include sterile water, Ringer's
solution or an isotonic aqueous saline solution. Alternatively, a sterile non-volatile oil .
may be employed as a solvent agent. Other optional ingredients include vegetable oils

(such as peanut oil, cottonseed oil, sesame oil and the like), organic solvents (such as
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factors associated wi th snoki ng and/ or obesity for
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ss.. Cont enpl at ed proocesses i ncl ude
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digsplying or@s ¥"é%‘5 FOBROSI{IQf, A teice prjitigr fchidspie
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or pharmaceuti cal tﬁ/}eactlve nmet abolite of such _
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di sorder or disease. "Pharmaceuti cal lY accept abl e

(e.8aPAYCORS, aﬁtdéfh bagip|ctuSueh Bartickes are uspiyl besaptsstPey ons
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- necessary for symptomatic relief to a subject in need thereof.

A prophylactically or therapeutically effective amount of an instant compound
or prodrug thereof may range from about 0.001 mg to about 1 g and may be constituted
into any form suitable for the administration method and regimen selected for the
subject. ,

Depending on the subject and disease to be treated, the prophylactically or
therapeutically effective amount for a person of average body weight of about 70 kg pex
day may range from about 0.001 mg/kg to about 300 mg/kg; from about 0.01 mg/kg to
about 200 mg/kg; from about 0.05 mg/kg to about 100 mg/kg; or, from about 0.1 mg/kg
to about 50 mg/kg.

An optimal prophylactically or therapeutically effective amount and
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optionally m xed wt h one or nore pharnaceuti cal
car Riepreser(t&umrcoa@oan&st afrtbdpresang atvenidod ct@rte, synthesized in
nulat en bricant, glidant, binder,
sochr&itte Bhlly SRy svmcichinsehines deasbeldistors idpiye llysatod more
paidala TR Ge thel spadifi€ )?'}iﬂﬁ)étﬁrkt)@m s &bt B1NAL Plle gBbbE Wi mes and
oi s, al cohol s, avori ng agents, preservatlves
Spmmﬁaﬁgﬂ%g?émfiereé PV oy @llusltretmm,kbe) invem®nohouldmet be

corgs;i’tgﬁrécg E§ f)‘ﬁggt%nétgg Ib ttﬁen ehlrllc% ?c%lc ions agla%%lqdiagnscg){p?essed. The

methods for preparing the various starting materials used in the schemes and examples

are well within the skill of persons versed in the art. No attempt has been made to
optimize the yields obtained in any of the example reactions. One skilled in the art
would know how to increase such yields through routine variations in reaction times,

temperatures, solvents and/or reagents.
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sucrose, sorbitol, talc, stearic acid, nmagnesium
stearate, dicalcium phosphate, any of a variety of

w@eoeg/ozsods t he | i ke) and a diluent (such as wat BCT/ESIH06/036248
the like) to forma honbgeneous conposition (whereby

the ., active ingredient. is dispersed or suspended .evenl
t hr GBI wAEineing fer B Sl R ina keShnto
thdue BRI Getheiaftl OVEKISREE hekRir, SheCBNb@inp db8reSshidhs AMPRhSIae
of a conpound of the present invention. Binders
hayg diedadicatod mganings: i nitation, starch, gelatin, natural
sugars (such as glucose, beta-lactose and the |ike),
Abbegviatimeet endesmiand natural and synthetic guns (such

cp¥s acacia, t I 3gR0AaNt N, sodium ol'eate, sodium Stearate,
nesi um st(f%gat e, .sodi um benzoate, sodi um acet at e,

DGMdi um chl orfigioiomethane | ke). Disintegrating agents

DMFcl ude, w tMobdimethylfosmamidest arch, met hyl cell ul ose,

Etggar, bent ondnhedroyaeth®an gumand trie |ike. Because of

EibAg ease of &g}g‘iagét%r ation, tablets and capsul es
represent an advantageous oral dosage unit form

Kafdh&r ei n sol i RPIBHY f€cal carriers are enployed. |f

KQidsi red, t atirosassivmalprtduienygamotassipin tatdadaxédt o r

Li©Ht er i c- coatlaflivhyhwhexidar d .t echni ques. Tabl ets nmay

PR be coatgfid b | ngmunded to provide a
| onged the¥%1§({eultgﬁttﬁ§l%¥¥fyﬁﬁ?’$ or exanple, the dosage

0 effe
- PIEG m may conptd eé’eéﬂﬁ‘?mﬁé?lgdosage and an outer dosage
miggshsakent ;.  vinBues)/horesout er conponent is in the form
RDft/ran envel apemaw@peratvge i nner conponent. The two
_s¢@pponent s nByonlidtifiede be separated by a layer, which
TEL‘éﬁSIE{gl di S'tn't&%kzati' on in the stomach: (such as an
Pers IayeF Hlﬁ%rmts the i nner conponent to pass
THR¢ act i nt o tehegESE@EUM or a | ayer which del ays or
sustains release. A variety of enteric and nonent egi C
| ayer or coating materials may be used (such as cheme A

polymeric acids, shellacs, ygcetyl atcohol, cellul ose
acetate and the I} or _ohni natther eof . The
‘ Of. e present
or allpadm ni stration

liquid fornms-in- a @on#@ound
\tion), aquédud3sol utions,

i nvention may be i rporated 10
i nclude (wthout |iAnt
suitably flavored syrups, aqueous or oil suspensions
 (usi‘nEompeund 4B I(& asspheenbsuch 2 HHaend he lifekis aasisd ety
; ' t t . ia.
sogﬂ"u&ﬁ OF %Hﬂ)’gg% fig gﬁﬁ a S%llj‘%lﬂt 8rh a%qg-ﬁgﬁﬁ{l}fz cl:lgg,ﬁﬁ}}e?em Q-X,R4

I nat’e, sodi um car boxyne ose,

" represdmid cwlifableasafiop ghomyi any lwheysin obrtain pertioge bHQi X, Ra et :
. the |] , d | sj i uitable edible,.
1ngﬂr$or§%§ﬁgtg¥45§g¥$ %sgogg\gtu of the rré%ctgo% Iugger%aalélcog(gugnseto IpI‘OVelde
Compound A3 after workup. ‘

F
X

O

{0

ReXs a3 A4 Y

RyX4
A5

A solution of Compound A3 (iri a solvent such as Et,O, THF and the like or a

mixture thereof) is added dropwise to a reagent solution (such as LHMDS and the like
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oil, sesanme oil, coconut oil, peanut oil and the
like), elixirs and other simlar liquid forns with a

wae 200708804f phar maceuti cal |y accept abl e vehi cl BGT/USR06/636248
al so known in the art, the conmpounds may alternatively
be adm ni stered parenterally via injection. For
iparsehiteat aichas iU st TAF iant thedtkerar lhanig irelitherso$) 78 °C under an
Jnjectable suspensions may_ Rk arenteral vehicles
B R Phis D e b epath A5 G gt 7 e fur ot s
@&ﬁ?&ﬁﬁi Ad 168 2308/ eRMURYE Bty OShRIthé BkS HdeBMBopbiSe &nd the
preferred parenteral vehicle. Isotonic preparations
mirayre drestires dt pbewn? &G feruboutbl kr, freaspwed torestmatoer.t. over a

SR Shal i MBI AR 0] b het e

> ﬂtmgfcgddneﬁithehgﬁqképed in or mxed with an appropriate
inert liquid carrier. Acceptable liquid carriers
conpri se aqueous solvents and the |ike and ot her
optional ingrediens i}r ai ding solubility or> :
preservation. Such\agueous sol vents include sterile
wat er, Ri nger's_solAltion BN €HCl sot gni e\ aquedds sal i ne
solution. Al attvely, a %.hﬁrﬁl e ..o qtile oil
as & sobfent ayent. Orhee dptianal
i ngredients_if e vegetabie ofl smych IT’ats‘peanut o
oi I, cottond&ed, oil, sesame oil and the IXlﬁe)ﬁ‘” organic
- solvents {(such assol ketal, glycerol, fornyl and the .
l'i ke) A redRaelHE AVIBTCOJ SRAUROIES d aSQbdidhtbd _ﬁgdzﬁzme mono or
stabilizers, pain-soothi n% agents and the like. A
Qbydpedprde Componng A6 are asldpd EpnsadetianoffParspiund AP Gr a solvent
e e redien J [ r
THERCRS PrbrorAbolSEIdIe GO nd e A8 isibh BB bfdbou
(PQY%rayr aeingtitatrabsphbve. dticinviture gae stivesil oveGagNOWAIS wafming to
t he present_ i nven(%i (;}n may he administered intranasally. :
Tfsi WPravies Commound A a8gaYarkUPeni cl e.  Conpounds of 't he
Pr eseffe XV E&RbRATR0iES oA EUhE Wk ehRRLA I Yokkibille) that,
a suitable topical transdermal® vehicle or a
aften iotter separgiming the sAbstituted amirtel groupyinay he fomdsithenad the N'

del.i ver stem.regyires a tinuous rather than .
NP S RA O BB Ll e Gortn 20 DR ut S Ehst i Beumisture of
b SMeR | WREte By malts@ J#e RYBAOKSR Lik6feMiae Frefcii d

di ssol ving or a slow rel ease conposition, wherein the

|
conpokie hvshazinghyfaechleridsi o dblyrdaerhiboriderGnpprad Ssomey he

; ] . ' d
cg)glgé.{t%g;tﬁ% ﬁgé fase frh&ﬁ%;{sg#h%%%?s 1ehsB iMIBF {n t&g%ft'd % af2"

a corrpoun the i'nventi on.
akianplds\dfige presest owenmdre dsefredlase Brisepured itlel iksitvas siown for

iilﬂgqsag{vtﬁ pg?pdoagstr ii%\; Ss %%het:n(%e)fo? rsgfaa%gtggfl (?hxe%%d&ehda tto tﬁg Petagtrioen mixture)
by reaction with K,COs.

As illustrated in this Scheme, Compound A7 may also be further substituted
with a variety of X,R, substituents (as previously defined herein). In many instances,
the substituted hydrazine Compound A7 is commercially available. When not
commercially available, a particularly substituted Compound A7 may be prepared by
methods known to those skilled in the art.

More specifically, a halogenated X,R, substituent moiety is reacted with a

hydrazine hydrate solution at reflux and used without further purification in place of
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conpound(s) and either rapidly or slowy

degrade/ di ssolve in a suitable environnent (e.g.,
W@ouwenss4s aci di c, basic, etc). Such particl es BCEUS2006/036248

useful because they degrade/di ssolve in body fluids

Cand rag,?se the active conpound(s) therein. The
PaPMIE @/ si ze of a conpound of the present invention,
carrier or any excipient used in such a conposition
may be opti nal adj ust ed usi ng techniques known to
those of orfindry skill in the artq The present g >
i nve _' des a conposi/ftton of) =k ,
conpQ rodr ug_t her gof q
pr ophy e i akb®. or therapeu

Synptonatic el‘{oasub eft T nedf?
t her eof . %l’ ophyl acti cal | 3&%‘? t H@Rap‘%ﬁjt i R4l y A9
effective anount of an_instant conpound or prodrug

t herldtst Crmponnthd isanegricapiniereds sparateyl Yie ﬂaﬁmhromatggmw
(el with QQDRABIE %I@?ﬁ;}t rﬂfx%rg QMC}I AR %b{) b%O% &ty oa:?PB@go EtOAc

mnistrati on ne regimen se
and g lélcet in IRexpea dndithedike) hﬁpxﬂtdialjeaqiurﬁied nihjGEeGRert Conisbund AS
éreated t he ro hylz?tlcally or therapeutically
angAYOPT 30 person of average body wei ght

of m%a@ d@%@@mﬁ@xmm 3068 tﬁtwmge% &Il(t%]\mth XR;.

‘ to about 300 ng/ kg; from about
(Xg]gm&tne

Q@@artbr/ abgentﬁ r Bhe slbonts @@L orgphydtAD atsumtme@on the N* .

pogBol e BB R AP, cpet s oal Ty oFf o ve

~anmount andadni ni stration method and regi men may' be
readily determ ned b those skilled in the art, and

wi ||l vary depending su, factors assocjated-wyth the
particul ar pa hei Ng treated wei ght, di et
and time of ac ation),; the of the

J T rgg ‘the conﬁl ﬁd dosage unit

bei ng enpl oyé?dX4th%( Kodgs of adm Rt raz%lanamd t he
strength of the prep‘a}atl on. Dosage unit(s) nmay be
adm t ' , r L
S SRR BAEC I EAMENLLAELLN e g

(Stab@suta noixtercpd Nagij ot Di@HGN sblvehtnmsh pewarkayMeTHETHF and the

re er.r 0 r ora admnlstratlon i's a
kP of b B SRR 310 e Gy B higD Proge ComppuntbA R0 kery

W&QHIQ, 15.0, 25.0, 50.0, 100, 150, 200, 250 or 500 ng
of - '

R4 ¥y, Al

A reagent solution (such as SOCI; and the like in a solvent such as CH,Cl, and
the like) is added to Compound A10 at ambient temperature under an inext nitrogen
atmosphere. The reaction mixture is stirred at reflux temperature for about 15 mins to

provide Compound A11 after workup.
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the active ingredient. Representative conpounds for
use in the therapeutic nmethods and pharnaceuti cal
W@ 0upo3§083 ons descri bed herein include those cPOPUSWE036248

selected from 1

(7)-1-(2, 4-di chl oro- phenyl )-7-(4-fl uoro-benzylidene)-4
, 5,6, 7-tetrahydr dil Hi ndazolg—R 3- car boxyl@c B%B

(4 hydr oxy-/piperi gincl - {ani de,
(7)-1-(2,4 ,o\o-phen RZ (4-1
, 5,6, 7-tetrghydr oN H nd | e- 3-canb
(4 met hoxy, %] pefl di n-| - yTy—am’de gz & L A13
(7)-1-(2, 4%di chi®oRo-phknyi ) - 7- (4- Y tor &iBenzyl i dene) - 4.
, 5,6, 7-tetrahydro-| H ndazol e- 3-carboxylic acid

( 2. eg(gﬂgqlwﬁ paupd Ad ki eptiongllpm)ixed with TEA and the like) is

adbde o oo flfin SRR R R lind Tl O A2 E et B8k & e

and dietdliie) et Bnisienttemnpérataiunddr dr it iytkogeinpenhbgbheiel MheGhixture

is fStiffedi atyh for ypetdntsingsdaprovide Camppinst 413 afisty i pdiume) - 4
32 5, Gy geﬁe‘ﬁlr @Bl‘?ﬁ BQrildr %}Q%‘?Qbﬁgﬁé@ﬁgﬂé ol Pélb%ecsuﬁgtﬁtgﬁvg Hlmdp

hydr o- 2 hetic
memaﬁ semnEr¢igkty acupblmdpadiculdrty qmbetstatud @ompmmmmmy be

Prwﬁ%#”t et G350 iR bhare dr i earioacap s

suftdil e aﬂeu@an?j wmdiAmt.he specific synthetic exanpl es
that foI low. The general schemes and specific exanples

are offered by way of ill arqtlon the invention
shoul d not be construed &5 1 limted by t he
chenmi calrs. 20U @RRoRYS hSﬁ’ﬁ AL UMD RRAATRER)-41516,7-
nmet h t |

o st SRR IR ggg%ﬁﬁ o
skill of persons versed |n aﬂ No attenpt has
been made to optinize th el ds obtained in any of
the exanple reactiong G k|IIed in art woul-d

know how to i ncr ease Iuch el ds through foutine ‘ A
variations in re on tines, tenpegat reso solvents- -
and/ or reagent s gr %fyﬁz%d 3Cri bing the

i nvention are cormon y used and kho¥ © those skilled
in the art used herein, the foIIovvl

abbre¥A 'éff%?szQ nf"%ﬂﬂfﬁﬂwa%a@fi;@éo ﬁh%uqrﬂda%ﬁ%%lyde Compound 1b

andeFAbRGSnome6HiFordd 1a. The mixture was heated to 65 °C and stitred for 24

- hrs at 65 °C. The reaction mixture was allowed to cool to ambient temperature,

acidified to pH 3 using 1N HC] and extracted with EtOAc. The organic layer was -
washed with brine, dried over NasSO., then filtered and concentrated. The resulﬁng

residue was purified on a silica gel column (using EtOAc/Hexane) to give 2-(4-fluoro-

. benzylidene)-cyclohexanone Compound 1e.

w"I" v
O
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A Conpound Al (in a solvent such as THF and the |ike)

is reacted with a solution of Conpound A2 (in a
w@olovesto4such as THF and the |ike, wherein Q XgEEUS2006/036248

represents a suitable reaction group and wherein

certain portions of Q XyR4 are incorporated into X4R4

as aKpthdwas adifed thie soletot oDTYmpoder 1dasi oxadiordid dieths] ester

it AT R e Rpedon i e, vbifermeniatane e

tempKiRnRE afl (O P eEmixRGE SRk mlbﬁe@éﬂﬁqcimg,p?%ﬁg td £t. And was

reagent solution (such as LHMDS in a
stmﬂ\aeht fcsmbﬁ hess Thae ré@ction TRtuepmway dnidifipd ovidr 124 fmﬁ:kmmfés and

BB Fitu ot (Roe Sragichoy B itsed T Wine g qughsodium
suﬂﬁtecﬁﬁﬁ@iﬂtﬁféd%d @bﬁbeﬁtr&@&l V@Qﬁfe% tLf18810F8 2 yRaehd) e oxo-
e

I|ke) i s added dropw se and mxture i$ stirred at
cyglohaxyll-pro-gesticaeidand estehEomppetd td, migdy was uses im thenext step

QURL d of about 2 hrs to yield Conpound A5
wfth&utfcr udgﬁr1 éfl?gt used without further purification

in the next step. A reagent ( h as K CO and the

i ke) and a substituted h n nono or
di hydr ochl ori de Con'pound X e ded to a selution of
Conpound AS (in a sol ’e\ suc one or aprg of MeQOH,
EtOH, CH O and t about
Q0C under an iner S here s stirred

- overnight, while ing to_r.t..5 e Qonpound -

A7 after wor kup. ¥he X Ra substltuent Imoi et n
Conpound A7 @ [ [ 5
I somer separation, the substitute [
found either on the N1.positionFas™X1Ri or on lhe N2
position as X R2. Conpound A8 represents a m xture of

| SONBT'SA Wil a8@idno @ sBluibH (204 d%&laféﬁfo@ﬁ dyﬁglﬂ%d'ta%m&npound 1f
are present. The hydrazi ne hydr ochl ori

ang P 16 in tuaosnbe mixre wagreuxebonasnight dilitedhwith EtOAC
drv%%h?@%?tﬁ Waté}e tﬁ{? gggakﬁ‘}q rtvs)astsg a%?teg léhéil %d' tﬂe{x E’?tered and

€ eXa pres Inven IOh

- cohranringls él‘hesre@ﬂt&@aeaducewhé‘ipjnﬂldal i dilica( @8l hawm (Lfs@ﬁg

illustratjve es. in this Schene) or separatel
E CEAELY BT L iﬂ&b&rpzﬂhemlh7dﬂef}u%9rhe@aﬂtqeaﬁ> N

-1FSinbddolS3 E%Sgylicnacﬁd"étﬁyﬁ%té‘? FmycURN W AGHTRY

also be further substit

Oy,0H

LiOH

A mixture of LiOH in water was added to a solution of Compound 1g in a
mixture of THF and ethanol. The mixture was stirred at 1.t. overnight, then acidified
with 1IN HCl to pH 3. The aqueous solution was extracted with EtOAc. The organic
layer was washed with brine and dried over magnesium sulfate, then filtered and

concentrated to give 1-(2,4-dichloro-phenyl)-7-(4-fluoro-benzylidene)-4,5,6,7-
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with a variety of XaRa substituents (as previously
defined herein). In many instances, the substituted
whyarazome Conpound A7 is comercial ly avai | abPE@r/UY¥0061036248
not commercially available, a particularly substituted
Compound A7 may be prepared by nethods known to those
tetgdhiytitoe tiliindazhle- easbonicackipéanpound! thy whichhedsogedit thd next
Xa i tuen ety is reacted with a hydrazine
Stef?y"g@éq gg‘g@}eﬁpﬁlrﬁm&?% ef lux and used without further
purification in pl age of Conpound A7. TheOCon'pound A7
i someric mxture is"3 ' yr-Bimat ogr aphy
(eluted with a 2
about 20%to ab
and the like) to

i sonmer Conp
with XiRi xR F
i somer Conpound A9 is sudistitut ed on the N2 p@SItI on

Wlt R2 (wherein X1Rl1 is absent The separat ed ‘
Ié&i‘i*éfl ESrpdunketiag of Qowea@%%h i PEM: Feegiiiure was,

Weﬁﬁieﬁ' td Ao gﬁ&&@éi A 4W°étl\f/gf ﬁ%ﬁan d@%(#o' 'ﬁé)rhg?m%nt

sol vent such as water, ’
temporamreandyeneafijatalid gite I-(2e4-dohlroiphétyl)- ﬁ(@-lfhmfodbaenzylidene)—

4 RO P G R i SRR S na The

like) is added to Con'pound Al O at anbi ent tepperature
under an inert nitrogen atnosphere. The readtion
mxture is stirredat reflux tenperature for g
mns to provide Conppthd All after workup.lA sol ution
of Conpound Al'l tjonally m—x€d wth TEA &nd the

like) is added a ol ution <of utae anmi ne
Conmpound A12 (in ght su as 2 /and the
like) at a S at urgNumider a 'rN ni-t rogen
at nosphere. e i xt isstirred a ‘N forga
peri od of & to provide Conpound A13] af t & or kKup

In general, Conpound AvI® is a copmesci al l
substituted am ne. When not conmercia

particularly substituted Conpoufid A12 may be Py epar ed
by nmet hods known to those skilled in the art anenabl e

for A eaatiéOBf @bhPordhd 1i (100 mg, 0.23 mmol) in DCM (3 mL) was added to
a solution of 1-amino-piperidin-4-ol Compound 1j (90 mg, 0.78 mmol; prepared '
according to literature procedure) in DMF (1 mL), DCM (10 mL) and TEA (0.2 mL) at
0 °C. The mixture was stirred for 10 min, then concentrated and purified on silica gel

column (using 80% EtOAc/Hexane) to give Compound 1. MS m/z 515 (M+H).

Following the procedure of Example 1, substituting the appropriaté starting

materials, reagents and solvents, the following compounds were prepared:

Cpd Name MS

2 (7TE)-1-(2,4-dichloro-phenyl)-7-(4-fluoro-benzylidene)-4,5,6,7-tetrahydro- 529
1H-indazole-3-carboxylic acid (4-methoxy-piperidin-1-yl)-amide

3 (7E)-1-(2,4-dichloro-phenyl)-7-(4-fluoro-benzylidene)-4,5,6,7-tetrahydro- 513
1H-indazole-3-carboxylic acid (2-oxo-piperidin-1-yl)-amide

4 (TE)-1-{[1-(2,4-dichloro-pheny])-7-(4-fluoro-benzylidene)-4,5,6,7- 513
tetrahydro-1H-indazole-3-carbonyl]-amino } -1-methyl-piperidinium
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homggesittign

suitably prepared Conmpound All. Exanple 1 _
(6)-1-(2, 4-dichl oro- phenyl)-7-(4-fluoro-benzylidene)-4
WO 2008/038043 et r ahydr o- | H-i ndazol e- 3- car boxyl i c aRCTNUS2006/036248
(4-hydroxy-piperidin-l-yl)- amde (Cpd 1) A solution
of KOH in water was added to 4-fl uoro-benzal dehyde
PAnpd¥BY_ 1 b _and cycl ohexanone Conpound la. The Ms
5ni xt (TER14Rd- divbhmephehyi) -B%4-0Gorandngtidene 45, 6 rtetZhydibs 497
65 0UI-infagole-2aubontic aik(34-dhyds-2Hlgyeswad -jipamiael to
anbi ent tenperature, acidified to pH 3 using IN HCQ
and fbddlm«ataﬂ e«zinpwmlkis Eta@he ma?hacwrgm@tc tHeasyatheti@ mewds 6fthe
gl (%?4 then filtered and
prfishtlar g SRR S PHo¥iEEing GBly B SopblF siagipeanaterials,
rezﬁgehls%d@@ﬂldlﬁ@ﬂsqﬂed (b Ntk g‘loldgxane) to give
2- (4-fluorobenzylidene)- cycl ohexanone Conpound
lc. KOOBu was added to_a_ solution of Conmpound | c¢ and
oxal i ¢ acid diethyl eBiologicsllxamples) d in THF at 10 0C
i .od of ns, while maintaining the

over, r
te w%eégﬁwng@xwletﬂlume Hhak thercenipesndy ofghepresent mvent10n
B SIS ety PR AR Sl 1
calmabiawéchmcaxw medied wyndroiie @ieorddihee divegainG suBjeerin\Wesd
qhed with brine and dried over sodium sulfate, then
Yttered and concentrated to gi ve _
[3 (4-fluoro-benzylidene)-2-oxocycl ohexyl]- oxo-acetic
acid ethyl ester ConpounHxiamplewhi ch was used in the
next step without further purification. PTSA was added

 BindingAssey ifen G/ of CB2 Agouistsiolr dneerphrgopiisrs hydr azi ne

Compound I f and Conpound | e in toluene. The m xture

was M@hhﬁ%ﬁ@ﬂvﬁlﬁ@ﬁfﬁmeﬁb}s%&g s‘éﬁ'b?ré E{' %Aé‘d jft 3% ngI?IIQ: lis

W th water. The organic | ayer was
trapsfecied With BN AS-EB dofisman) «at;wd)NAlh €Br -2 §uilrbdin)g The seluueere

grd%rc‘mpﬂlgl{) %g lﬁ{ﬁ I fgﬁks PB&FH&H@?@ c;ll%&ﬁlﬁeg@p %gsl at ?Zelz’l a

5 %3@@; yimodpineey.- Fhoeddls dvere harvested by trysinization and homogcmzed ina
tetrahy dr% | Hi ndazol e- 3-carboxylic acid ethyl ester -
Y

tigi(19 M| Tris, 0,8 mMMegCd, SimMi KE), iwithqabteasenas
Ao LA Ry R
Tho veremagint was hiem cantrifidedean 2M sucrose (31,300 g) to produce a semi-
purified membrane pellet. The pellet was resuspended in homogenization and stored at
-80 °C.

On the day of the assay, the pellet was thawed on ice and diluted in assay buffer
(50 mM Tris-HCI, 5 mM MgCl,, 2.5 mM EDTA, 0.5 mg/mL fatty acid free bovine
serum albumin, pH 7.5). The diluted membrane pellet was added with buffer, either a
test compound or vehicle standard and the radioligand [H]>*-CP-55,940 (0.2 nM) to the
wells of a 96-well polypfopylene plate. Non-specific binding was measured in wells
containing WIN 55,212 (10 uM). The plate was covered and incubated for 90 minutes
at 30 °C. The contents were then aspirated onto a Packard Unifilter GF/C filter bottom
plate prewet with 0.5% polyethyleneimine. The wells of the polypropylene plate were
rinsed and aspirated seven times with a 0.9% saline-0.5% Tween 20 solution. The

Unifilter plate was dried, a scintillation cocktail was added to each well and the counts
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with INHO to pH 3. The aqueous sol uti on was

extracted with Et OAc. The organic | ayer was washed
wowrah/oksoehe and dried over nagnesium sul fate, PEENS2006/036248

filtered and concentrated to give

| - (2, 4-di chl oro-phenyl)-7-(4-fl uoro-benzylidene)-4,5,6
represeiing alﬁéalﬂmrmm&@%w— TG psintillption cowgound

I h, which was used in the next step without further
Chudrid CB2Re@prorFRdingResiagded to a sol ution of Conpound

lh in DCM The m xture was warnmed to 40 OC and stirred

at 40r cenpoymds tdsred, an Kan bakdingnediet wasobidingdoframipematt

. Lenper ature and,concentrated to.give L
S 5t e S nRERG £ Fopeent Pt me syt | M leing value
wad cBicBlaied sty RERsdibh.| R&laZQhFoudrsR qura{ﬁdiﬁ%mg 1O at a test

Conpound I'i. A solution of Conpound I i (100 ng, 0.23
copgephritiomofiich VB and CBAdmdininiwas 285 at & testutcnoentetion of 0.2 pM.

| - am no- pi peridin-4-ol Conpound Ij (90 ng, 0.78 mmol ;.

prepared according to lif }de procedure) in DVF (1

m), DCM (10 ni) and TEA(U. ) at 0 OC. The nmixture
Fuyordl Cell FhséPAsskD 168 OB1 bHEB2 AQBRSNAEHS8sARLRY B 8Dn

on silica gel colum (using 80% Et OAc/ Hexane) to give
InteasfasBiiad Adenyime fyelasa BctplyH) . Fol | owi ng the procedure

of Exanple 1, substituting the appropriate starting

mat gh AP, addRege L MBS coulplil ' '

arl Plc8pBfthrs B8RS co &é@é}ggé\kﬁg(yfR%te}mt

conmpounds were prepared: Addi ti onal "conpo

infingdee eddlclondiargvia thet Gieprotein. hElhdse reveptovdsodiflatt e jtiede of

1N ti o one, skil.l.ed. in the art, differing.only in
i QU Qe RSt ' G tns e LA B
mddSedider dyclib@ANIPS¢AWIP).Net hods. Bi ol ogi cal Exanples The
foll owi ng exanples illustrate that the conpounds of
t he Afbassdine. qrysAg ngwrligred Tpndcoagitions. g regepprs are

ol S50 s S L0 S O Ty o
andgemst3ausden farttsulbgoeptor hetivaden ahdiprododes alitisinpdl Gugpression of

Bi ndi ng ., Assayf.or |..or. CB oni sts qr .l.nverse o
adsqylie g}?%awﬁsgw%a%e@s{l&aa G et é%%?@%seg‘g capitjutive
act®NBf SRS chtorstnddiS &l iﬁnﬁfe@ﬁﬁ%@&%ﬂat@”@ﬁﬁe%%%n |

CB-1 (human) or rcDNA3 CB-2 (human). "The Tells were

gr oWy meniprpganigasielluleuhdenylatd ¢yakie activigr ths rbitidpotcaregdunds

to g&lag ch?nis&? (r)]rdfntvlerger:] asxgoantists?’ Zanob% dferfhined.
Assay

Test compounds were evaluated in SK-N-MC cells which, ﬁsing standard
transfection procedures, were stably transfected with human ¢cDNA for pcDNA3-CRE
B-gal and pcDNA3 CB1 receptor (human) or pcDNA3 CB2 receptor (human). By
expressing CRE B-gal, the cells produced (3-galactosidase in response to CRE promoter
activation by cAMP. Cells expressing CRE f3-gal and either the human CB1 or CB2
receptor will produce less 3-galactosidase when treated with a CB1/CB2 agonist and

will prbduce more f3-galactosidase when treated with a CB1/CB2 inverse agonist.
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5% CO2 at nosphere. The cells were harvested by
trysini zati on and honogeni zed in a honogeni zati on

wWhedo70880¢10 mM Tris, 0.2 nM Mg 2, 5 mM KO, wPETIUS2006/036248

protease inhibitors aprotinin, |eupeptin, pepstatin A
bacitracin) and centrifuged (2000 g). The
’f‘ﬁ‘észant was then centrifuged in 2M sucrose (31, 300
g) to produce a sem purified nenbrane pellet. The
pel | erhev@ls mesdigpende d6iwellnsalg eider alah@drd 261 caltude edndtions at
-80 0C._(n the dg}y!1 of the assay, the pellet was thawed

33nG ine WAE Y atmpadhersn Al dayssthe medpovammemored wd a test

. T. f i .
UMOES L (FOLERTA o O bR SAL DAFS lyamine
1D kodimvyas el @dl Ailevi faegf doad FB R i(felwd boeint estimd ang astitdotics)
or vehicle standard and the radip]igand o
ayesded B ool o{'jﬁ?)glgteﬁ i ’&C‘t‘l_P?é?‘g\){QF _3@ myputgs Yeiine] qnd the plate
B WRFOBYh 8BRePhath ForshOI SREGIAL ﬁ%&y L}J%fobﬂ nYRFadRARHE Bed.

%
in wells containing WN 55,212 (1 The plate was
The\egddctasidaseractivit wes fuanti@fedmsing @snméercBlly €ailableekit reagents

ont ent re. the spi.r at ed to_a Pa d Unifilte
EEoTeoR Gortr VoY DieRtia VrenBie R eegoleeutat Deviess: o).
pol yet hyl enei m ne. The wells of the pol ypropyl ene
B BReceprsrdEditineg Changk RSTRE B 21 Espnssiohi mes With a
0. 9% sal i ne-0. 5% Tween 20 solution. The Unifilter
pl at Foneslldeipeehsing GRE Ptdal had ibeiCRIorkémod, OBdsagadisdedied f3-
each 1" and the countsrepresenting binding were
gaf?&rwﬁé? vty I%aﬁsbec%wg@é e 3G (gh! BYEiRE @gonigs jncreased
) QF : Bi il r compounds tested,
@%ﬂ?%dgﬁﬁgﬁlg 1\?21 %ng\?\lgg 0 %Haﬁh%g{:gf rom per cent
i nhi biie dangd indl-gsladtosidddie Gbtiviey walidetér@fibed by setting a vehicle
concentrations were used. The bindi ng val ue was

teeated pelliisagtibiyy velpe af 1008g pedeipsessingdhe Baalsoipsifas: acgmity

Lndi 00, & oncent ratiaon  of .an
Rl B e b B L RPNl Ry St e B By
ceHaopviey.2 Functional Cell-Based Assayfor CBl or CB2
Agoni st and I nverseAgoni st Effects on

' (@ék?&e Olrl elrggtSAdenyl ate Cyclase Activity The CBl and
~ receptors

R _ are G protein coupled receptors (GPCR)
that Tif EOSRaRTE! funflidifal ARty 18r éd?ﬁpo@nd?fe?tlreﬁ s cdRRSRA by

receptors nodul ate the activity of intracellular
lgernepeassion yod wee pbtalned fironmstudiesinpwhidh veryingempound
intr %cg lul ar si cignal
concentrations were used.
The ECsq value of 0.04 uM for Compound 1, 0.004 uM for Compound 2,
0.0014 pM for Compound 5 and 0.0072 uM for Compound 4 represents functional
activity as a CB1 receptor functional inverse agonist and was obtained from studies in

which varying compound concentrations were used.

CB2 Receptor Mediated Change in CRE P-gal Expression

For cells expressing CRE [3-gal and the CB2 receptor, CB2 agonists reduce
B-galactosidase activity in a dose-dependent manner and CB2 inverse agonists increase
B-galactosidase activity in a dose-dependent manner.

The change in B-galactosidase activity is determined by setting a vehicle treated
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nmessenger cyclic-AWP (cAMP). At baseline, or during
non-1igand bound conditions, these receptors are
w@ov3nsdous i vel y active and tonically suppress BOENy1086/€36248
cycl ase activity. The binding of an agoni st causes
further receptor activation and produces additi onal
ceBlspptivgyivainect 160@mpdakeresying ded-gabitusitiyse aifﬂﬁﬁt}tnhaﬂhmgl ina
of an jnverse a onlst hibits the constitutiv
COHETHORHRE Rt C&ﬂsas Aigreatef 'flg velHclg ﬁtefﬂﬁé celhagivity.
i n adenyl ate cycl ase act ivity. By nmonitoring
intracel lul ar adenyl ate cgghmge 3activity, the ability
of conpounds to act as agonists or inverse agonists
Acpeenl Neetietd @k Micd)ssay Test conpounds were eval uat ed
in SK-N-MC cel l's which, using standard transfection

pr oddaretéact ofapwe single-yloseratiainistraéen oif a ¢onmowad of thdnvention

4 I
s R I e DR

eithergasd t, canysoumd| dr s ehiched IRy weight, platms tdd geerides aebpladiseglucose
to CRE pronoter activation by cAMP. Cells expressing -
af?:ﬁem&obﬁ‘gh and either the hunan CBl1 or CB2 receptor .
wi | SRSE e t
e B P ae o PN LR ot R ose
depgnshont decreasd inbody we@l,/ﬂl}BZﬂa tm\gbrcsedagmd |pketsnﬁ@1¢cose compared
e grown in 96-well plates under

.toa?lgm%?%m%ftlereg }Qﬁee conditions at 37 0Cin a 5% CO

at nosphere. After 3 days, the nedia was renoved and a
test conpound in nedia (wWEsagple4 he nmedia was

Ierrented with 2 mML-glutam ne, I Msodium .
0169/? ataesd Indured |Cobitis Madgl aci d FBS (fetal bovine serum

o b B ER oo el i i poge s ecietagh By

dléé@hﬂnﬁ,lmr@tt%ﬁ%f ﬁlﬁ&%ﬁ?ﬁnﬁﬂeﬁﬂ cfaﬁfa KQIubﬁ‘lué%ﬁf ecnfh; Gufi@aton of
ngerl od, then washed and | ysed b- gal act osi dase

wamptery calls (indudnisraacsephageh ge@tmphels endlyimphaowes) antodhe

el ERERIRASech  RERARA P Bhsi S kg o et pton

: leﬂ@dlmﬂeﬁm@amm Gi'ﬂinbn@ﬁin (B KeSBAIDE. S:ql’almeﬂ I ¥, D'Andrea

xpr.essi ng. CRE b- and the CBI receptor,
M%goﬁ%?%lﬁ{é/ é;écﬂﬁ‘é‘ewa P&u Agute spltissiad %{OP\WWI qfﬁmastard results in

latgpéeezeijﬁgﬁé}g%?tan TBINGe RBYeatla pBYEEEEaRAIR nAES Am. J. Physiol.

i ncreased
Gastrointest. Liver Physiol., 2005, 288 G1266-1273).

Colitis Induction

Male CD-1 mice and fresh oil of mustard (OM) (allyl isothiocyanate) are used.

The mice are briefly anesthetized with ketamine/xylasine and a solution of 0.5%
OM in 30% ethanol (50 pL) is administered intracolonically (to a depth of 4 cm) via
syringe (equipped with a ball-tipped 22 G needle).

A test compound is orally administered one day prior to colitis induction for
assessing & prophylactic regimen or one day post-induction for assessing a therapeutic
regimen. A test compound is orally administered daily thereafter. Two days after OM
administration, the last test compound dose is administered.

Three days after OM administration, the animals are sacrificed. The colons are
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b- gal act osi dase activity in a dose-dependent manner.

The change in b-gal actosi dase activity was determ ned
who03esdoug a vehicle treated cell's activity RPEI/US2086/036248

100% and expressing the b-gal actosidase activity

nmeasured.in . a corre di ng. reated, c as a
fess%ﬁﬁivewm&? B St S P o e aed 4l x?moymgéqual contents
an&RERABAAR FIBastk hbork @nEEPMhe\@RENE th Ae a(r}th@ % fn@ébﬂted The fecal

activity for conpounds tested was cal cul ated [T near

copteqfs arxtxomingifonsigns lof élan@da f Thendistal dolos hewvamuthdu“ and the 4™

t| ons .The
e Bt s SBRR  F SR B DT e D56t SR i
andlysif). 0014 mM for Conpound 5 and 0.0072 nmM for Conpound
4 represents functional activity as a CBl receptor
M Cunct lor%?b ?/e seé\ |st and was obtai ned from
UGPRE TR R gp (%g*€onpound concentrations were
used. CB2 Receptor Mediated Change in CRE b-gal

EX pIT&S $ndefostepic 68dersateorRlof esidhdnIRan{atieala Rekutd6r i
receptor, CB2 agonists reduce b-gal actosidase activity

dappge, %@%W&éﬁéﬁ@éﬁpgww FEDEHRNGHsk appeaigaes ase gssigned a
scdrggﬁ@a&g{‘ﬁ e%}h:ﬂ%gﬁhg?%}% yzt ivity in a dose-dependent

manner ange 1n act osi dase activity is
determ ned by setting a vehl cle treatedcell's activity

VaI (Tbe dour kOB ainnh ssoopeseos Baxd) doben regahdieds ivilaigby a combined
BEH TR By SRd A SHRSG EoR Le o
maREhhll AffectdRIGY. %tﬁtlﬁfdél @naT&&@fafE%Erfdrﬁiﬁﬁ@PGl}/A&@d PR&n 4.0

ef fect of acute, single-dose admnistration of

‘usigg PNAMA- of the invention is tested i n hyper phag| c

obese ob/ob mce. Aninmals are orally adm nistered
(gavage) either test conpound WrkigheStol e. Body wei ght,
pl asma trifgl yceri dest and plasma gl ucose are nonitared.

Weldht @Rih S ad@imni st er ed-mad est cagpawnd ar exsexpect ed 1364

have a rel atively dosedependentefgafdcgase N body
wei ght, plgasnma triglycerides and plasma gl ucose 4

sh&RARET €4 "5, 504%  1524%  2535% >35%
Stool Score
0 1 2 3
Fecal Pellet normal (well- loosely- ~ amorphous, . diarrhea
Formation formed) shaped, moist  moist, sticky
Damage Score
0 1 2 3 4
Inflammation none observed  mild, moderate, severe, penetrating '
localized more widely extensively ulcers, bloody
erythema distributed distributed lesions
erythema erythema

Microscopic (Histological) Examination

Histological analyses of tissues consist of staining paraffin-embedded tissue
sections with hematoxylin-eosin dye. The tissues are examined using light microscopy

by an investigator who is blinded to the sample groups.
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to animals adm ni stered vehicle. Exanple 4 G| of
Mustard I nduced Colitis Mddel la the distal colon, the
wordo7o880muist ard colitis nodel is characteri zedP@lUS2006/036248
di sconti nuous pattern of nucosal epithelial damage,
iltration of inflammatory cells

Hlftpf?é? Cﬂﬁ?ﬁ@”ﬁ‘&b‘?’éﬁﬁﬁgj{ ¢e"iheut r ophi | s and | ynphocyt es)

into the nucosa and subrucosa, increased wet weight of -

t he TheeiBros&dpid tRBMLiBHS m@nﬁam aaﬂnﬁgstdauu% %ﬁ‘ﬂﬁﬁﬁox@&iﬁ

apparent inflanmation (see, Kinb , Palmer |.M
dapyageerr digralior of smepthbyul: arghitecinelér meRsure Af ntuscle dainage) are

RSO B I U R 2 0 L2t

transit in mce, Am J. Physiol. Gastrointest. Liver
Phy Sihe Iscoré@ﬂﬁ eadS&lorGh? 66111&21%3) whéseb Taicaniblﬂﬁhdl@c'bfb’bf 0

e TN LN G W

e e:;}%rﬁﬂi‘n t f

CO%S%A&%EI?% %%28 %s Ieaf anol (Q%é)r{@k@% ﬁ]ﬁnf%tﬁ glélg AI@GV%’?
i.nt,rac nically (to a depth of 4cn) via syringe

Cr ’éﬁ‘&%% gSW’?’f?”é bal | -tipped 22 G needle). A test
conmpound is orally adm nistered one day prior to
colitis induction for assess@lgthahapmphgel&mtel c regi nen
or one day post-iduction fbr assessifg a therapeutic

' Epitigdjinmoss A test camggound i sS<usmksl y adgi/hio2izer ed>gaidsy

_thereafter. Two days after OM adm ni stossat-i on, the | ast

test conpound dose is adni ni Sepiladnfifthtieesadays aft er

OM adnmini strationg the aninmls are sagrificed. 3he
Fo&DJ&ﬂ:ﬁéSof&ffﬂﬁ‘ﬁﬁﬁCt egonceXam nedr kRf S 9NS2 Bedi areas  N/A

i nfl ammati on, wei ghed afteraggnoving fecal contents
Infasted O BraBgh h 1 1 Qbact e aboLad ofeRde OF 1B 2RRBUNMLE/9 of difire.

anus is measured. The fecal ca@Knght S aiie: cB&aN Neglod IMath

signs of diarrhea. The distal col on behsieen the 1st

and the 4th centinmeter is renvadhiat@rdased in 10%
neutral buffered formalin for histol ogi cal anal gsis.

MMVBEDASEO RN CDSer WaldnQBRS andA¥dcheL T-aNgr HBET 0SSR dnrire

| evidaBEdt¥@hiapnNS Of CobwRed Nf | afoMAldnGd ( AcolRAGEHE OEoIGOkRM

hyperplasia or loss of
architecture)

Prophylactic and Therapeutic Colitis Treatment Regimen Results

The Macroscopic Score and Microscopic Score results for each treatment group
in the prophylactic and therapeutic regimens are each combined into a mean score and

expressed as % inhibition of colitis (% Inh).

Example 5
Dextran Sulfate Sodium (DSS) Induced Colitis Model '

In the distal colon, the DSS colitis model is characterized by a discontinuous
pattern of mucosal epitheli'al damage, infiltration of inflammatory cells (including
macrophages, neutrophils and lymphocytes) into the mucosa and submucosa, decreased
wet weight of the colon, shrinkage of the colon length and diarrhea (see, Blumberg

R.S., Saubermann L.J. and Strober W., Animal models of mucosal inflammation and
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damage), colon weight and | ength and stool consistency
and appearance are assigned a score and used to

we@arsdoes col itis severity. The four observatiPOI/ESINE636248
for each colon are conbined mhereby a conbi ned score

f t |

ol Sl FROTREEN S PR o500 e P ol Dpidin 7 deraatoss.
199aVyEQs: @1896569Efggéﬂ1§chJﬁ1 Bllrehyia M RDondAT.9., UsdIoR .,
ANOVA. M crosco H st ol ogi cal ) Exami nati on

Eyssdeins ¥fi-catl Balﬁ % ,dﬁha@a%@wégore ehadust myfing dektian rpdium

e t
B R A S i 100 Yo 7 24
248 ghftvcmadﬁ OB, Hysband ANl e8d Dgal WLF.\Mike irﬁlabirﬂdﬁ@i?dnflﬁrate in

t he sanp %r oups. H st ol ogi cal Observations and
thepgyte ﬁﬁaae e dprFsubbrte sofiue: ipdbeedrrolis: B pell rrapnse differs

de%?ﬂa%% on 8 néjegcl:e‘[ﬂ[agla r@,{: ISknakd R)nm?ﬁg Hyme z‘?z iy Ptagzlrog;é)? B001,

cle”architecture mgasur e o
VaalrggE; aad Elas@ragpaémk How@d{ eLafchndMdK sywDeMa Deatren sulfate

olitis s rit cores for each .col.on are -
sl Bt vriarE BistopatisTiEn e et kS Frifel EeR Semert i
reBci®y 1ﬁ1§ibﬂfbnaﬁ? h&sphOiiRitBask ﬁﬁ[? Ahed J) fﬁ&h@l@gﬂz@o@ Vol.
maxi mal affected colon. Statistical analyses are

liﬁeﬁiﬁﬁ%ﬁ)l n Gaphpad Prism4.0 using ANOVA. Criteria
and Cbserx' ations The Macroscopic Score and

i BagQRinc Score results for each treatnent gfoup in

the prophylactic and therapeutic reginens are each :
c onbFemedle Battde micveadpoeiled witith ﬁﬂlﬁli(ﬁﬁ(ﬁ?@% &5 S%at5 kD molecular
xtr

i.bition of tls(O/Inh a
weigh 3% 4D S BB Svetadcaal Esgias, [IDeTRReAo o el enished

| dﬁxy%alm&%%tcbﬁh%n%%ﬁ@bgu&é@ model i 5 character zed

di sconti nuous pattern of nucosal epithelial
d anra’@bq migefare orally Iaémmsftenechfalt@sﬂmmnpmndocei the ddy nt¢ditiisng

b R e Sa b TR RBATSS BhRiidion. e

la%bﬂ%onx?bﬁﬂd%l%&ﬁn&ﬁ&r@' on length and di arrhea
(see unbe R.S., Saubermann L.J. and. Strober- ,

ot rievemSaEs aftsthsniisisE B S adrnaiNidno e dnimalepie sacrificed. The
c &?)Asagré Qeﬁeét&? ré%?ﬂﬂzleh Bg) s@éHg%tf ?ﬂfYanprﬁ%n we§g%@§ ﬁfter%lrnggmg fecal

contents and the length from the aboral end of the cecum to the anus is measured. The

fecal contents are examined for signs of diarrhea. The distal colon between the 1% and

the 4™ centimeter is removed and placed in 10% neutral buffered formalin for

* histological analysis.

Macroscopic Observations and Criteria

The macroscopic observations of colon inflammation (a measure of colon
damage), colon length and stool consistency and appearance are assigned a score and

used to evaluate colitis severity.

The three observation scores for each colon are combined, whereby a combined

score of O represents a normal colon and a combined score of 11 represents a
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1999, Vol. 11: 648-656; Egger B., Bajaj-Elliott M,
MacDonald T.T., InglinR , Eysselein, V.E and Buchler
wORMI/038BIEBr act eri zati on of acute nurine dextr aPCHUS0061036248
sul phate colitis: Cytokine profile and dose
dependency, Digestion, 2000, Vol. 62: 240- 248;
maxirhlgy sfeacted colorPaSthiistial anblysisodare pédornasddn Doaphpid Prism TR
inflanmatory infiltrate in the acute stage of the
using Y@ Van sul phat e sodi um i nduced colitis: B cell
response differs depending on the percentage of DSS
used to induce it, BMC diniWeshtPeorhol ogy, 2001, Vol
1: 3-13;0 and Di aztG anados, 2Ho
WeighDGMn, Dexstr an sul fsaue sodi ums-f4%uced 2B35ni ¢ >35%
hi st opat hol ogy, but not alt alegghs@ird hel i al ion
transporg, is redyced by inhibition of
ShorifigSPhOUUBET eTase AT VITY. (S5RT - 7. PREET 007 300
T 2169 2177) . Cot T Tl g, LiAdlgt  on Femar e Balb/ €

mce are, provi dedlvvlth a sokutlon of 3% DSS (45 kD
Iecu ra

I“ﬂanaﬁt"QF th’@“? ?HS%erSI "B@S adm ni“@tierfﬁt: on, Sﬁt"ﬂ‘é I ast ?eé?ta fng |
c

conpound dose is d efﬁ% u A 1s ILVte ggﬁ)ﬁ;sbléody
initial DSS adnini NP on,

?m ma eﬁdeﬂ{ng 4ot :

Hf ik L 80ioNel ghed after removi ng fecal
n ent ss an%‘ ?12@ éngtlﬁ’ fromthe aboral end of the

cecumto the anus is measured. The fecal contents are
exXdiviotegical onalyseg of tistiegipensishebstaiming paraffiplembgidnd tissue

5 seciGRRERANG SN Tl i SEL BB fhed b IR HioRACbpy

by arhin$ésvica@t oAb ieblaldedits thelvBmplesgropssc Cbser\ >ati ons and

Crlterla The nacroscoplc observations of colon
HistdrodL tnpn e%% of col on damage), colon length
. gﬁﬂ {GOr 4R | 5 4nd appearance are assigned a
score and used to evaluate colitis severity.

The microscopic observations of epithelial damage, cellular infiltration and

Micr8dc8
co

damage or alteration of smooth muscle architecture (a measure of muscle damage) are

10  assigned a score and used to evaluate colitis severity.

The scores for each colon are combined, whereby a combined score of 0
represents a normal colon and a combined score of 9 represents a maximally affected

colon. Statistical analyses are performed in Graphpad Prism 4.0 using ANOVA.
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The three observation scores for each colon are

conbi ned, whereby a conbi ned score of O represents a
wmorormbsoa®l on and a combi ned score of 11 repr eBENUS2006/036248

amaxi mal |y affected colon. Statistical analyses are

er.for in Graphpad Prism 4.0 using ANOVA.

Criiprig Gg‘g‘égffi’f"’?%”ét ol ogi cal ) Exami nation Hi stol ogi cal

anal yses of tissues consist of staining

par af fi n-enbedded ti ssue sectEmthelialDarimge Score

hemat oxyl i n- eosi n8dye, The tissues are exam ned using _
Epithetjioh Lodscr oscopy Iwacan i nvest/i gat or who to %3 bl | ndedost o

the sanple groups. Histological Qbserlsati ons and

Criteria The m croscopi ¢ obs@eMairiIofGamin Seqet hel i al
damage, cellular ionfiltration and dampge or altzeration
Fo@f AR dIdRARR| © abkehl t ect Ul.85kd NMBaSHEROfTUSOLE
damage) are assigned a scorgesnd used to eval uate
Infl@dtbd CH IBQURE | t Y. ndlde SCOr €3/ GleniBACTL180L DAT €2/3 of entire
combi ned, whereby a conmbi negisdai® Ofenle ERN €S @RbSledth
normal colon and a conbined score of 1&gmhepresents a

maxi mal |y affected col on. Statisgtiie@lre®B@hyses are
performed in Gaphppad Prism4.0 using ANOVA Crigteria
MBADLRZE (HAL | ONS (Ohdrhabs 1T £ Jehlle REB)3RO IS %b)g%fehﬁr%

evidatd @ 8degia] C SCOT € oBBdedV CI OKFRARinkth SCQb®n e t Sof Plength
hyegddsiator ®&iofent group are each conbined into a nmean

architeomee)and_expressed as % inhibition of colitis (%

o I,n,h%. It is to be understood that the preceding
Cofitis Eraaprers ReghneantResilisent i on and vari ous exanpl es
thereof have enphasized certai n aspects. Numerous
Ot hghe BMk5HS1B 5801 @hd MieRsEdfidbbore BlsBROT A8, R&htBEnt group
di scussed may nevertheless fall within the spirit and

aresaplp eorgbined gitp p sxen scdrpaedeimessod at fdnhibitioovalieglicd @ hh).
and are intended to be included. Wat is clained is: 1.

A CopaiBhRerstdHatdhé plecedfig BessAbtion bSRETRT OAHI Ui
nmet abolite or pol yrr%@r;ghbt[%%r e%f vvh{ér(g} n the Vggug(?we%{ Arious
exqmplesthpepfibuis epapbiasizeshesrRiBaspeds. piigineiocun otigaeqivalents not

). represent | ocations for h.of fwo .doubl e
spog Y Bt 3R hep 8 Y PG iefess FEN iR Spfth e Sope
of i(hle;pr&em‘ ipesitioh @8 theFoBowRgd1IMS iahdl @RSntéaddd fobefifdinadqaa
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represent |ocations for each of two doubl e bonds
present when X2R2 is present; the dashed |ine between

w@omosoms 7 and X4R4 in formula (1) represent SPCTIES2006/036248

| ocation for a double bond; Xi is absent or | ower
al kyl ene; X2 is absent or |ower alkylene; wherein only

Whapig%laq&gé%l and X2R2 are present; X3 is absent or

I ower al kyl ene; when the dashed |ine between position.
7 and X4R4 i s absent, X4 is absent or |ower alkylene;
wherroppeud ehiosmuid @t ween position 7 and X4R4 is
present, X4 is absent; Rl is selected fromhydr g en,
al kyl (optionally substitutedpat on (s nore positions
with one or nore hal ogen, hydrexy or |ower al koxy),
aryl, C3-Cl12 cycl oal het e/oc yl, optionally
substituted on aryk cygl oal KyiIRsor nei erocyci vyl
at one or nore po fiﬁ;one or nore hal ogen,

al kyl (optionally subs; fteg;é%\ggﬁ_or nore positions

wi th one or nore hal ogen, hydroxy or~| ower al koxy),

hydr oxy or alkox§C¥thionaI%% substituted at one or

nore positions with one or Re hal ogen or hydroxy);

R2 is selected from hydrogen, al kyl (optionally | :
sufs %aftuis@élleétpf%]ﬁ?-&g’ Iﬁ‘B‘tag"lﬁGﬂ PPy} thereghwheeitpr e

hal ogen, hydroxy or |ower al koxy), aryl, C-Cl _

C ytht dadbieit lines béreteroe poditibns DPtand PositivnsS3HEL intfokmda 0N
aryl, C3-Cl1 cycloal kyl or heterocyclyl at one or nore .
posi t i offBreiFRtHogHe<ans fRsreachal Wedoubla hkands peasentorhenXnR, is
substitﬂ& ¢at one or nore positions with one or nore

hal ogen, hydroxy or |ower al koxy), hydroxy or al koxy
(ﬁgtionally substituted at one or nore positions wth

0

¢ grshed ligehbebeer b PosifeRtoky) andpesitiensyla; 1 igfomuda (1)
cyct oal eyl 108HELSRY Frehotf B PR R AY pRUBRNHHER, is

present;

the dashed line betweer—a position 7 and X4R, in formula (T) répresents the ‘

location fora d—>uble boﬁd;
X is absent or lower al_I<ylene;
X5 is absent or lower allli<ylene;
wherein only one of X; MR, and X;R; are present;
X3 is absent or lower alPE<ylene;

when the dashed line be=tween position 7 and X4R4 is absent, X, is absent or

lower alkylene;
when the dashed line be- & ween position 7 and X Ry is present, X4 is absent;

Ry is selected from hydr—<ogen, alkyl (optionally substituted at one or more.
positions with or-—x.e or more halogen, hydroxy or lower alkoxy), aryl,

C5-Cy2 cycloalky="1 or heterocyclyl, optionally substituted on aryl, Cs-Cyz
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one or nore hydroxy, oxo, hal ogen, am no, am noal kyl,
al kyl (optionally substituted at one or nore positions

wowRan/ossees or nore hal ogen, hydroxy, |ower al kORgT/US2096/036248

or arylal koxy), alkoxy (optionally substituted at one
or nore QUSH

hydr oxy) Qﬁ%%atrl%}g@ n g\%gjr&‘b/glﬂs?tgjﬁjﬁggﬁ réggésbarmﬁa ,[h one ormore
car banoyhalbjer, alkat (dptiopallyl sokstituiad wt eddw@porempositions with one
heterocycl yl , wherein al kyl may opt.i onal |

subst | t ubBEOkhalogeE; @F@@%@TQPWW ﬁgow@t%w ‘gftaékﬂxﬁ’p
forma quahRhARS A WRAIMBASH thore @ﬁohmitﬁ%aggfim!owe
bet ween EOSItlon 7 and X R4 is absent, X is absent or
| ower al kglbgencordrydraRyd)is hydroxy, |ower al koxy,

hal ogen, aryl, C -Cl12 cycl oal kyl or heterocyclyl,

et SPoasist R blogth, Ay Ploftiontty bR BheUmle
hydr oxy, positdonsheittogrenor aore helogemyihydadxlyydr lovedriefitoxy), aryl,

one. or  nErEmar kT oRJeiPioeyEIS) By By uted gi g o
aryl al k 0_Eyc_)lﬁ)allaﬂr%?lﬁ%tefdé@éliyp:ﬁ%‘nbﬁbr SRS bbititbRAyit o nre

more posjitions with one or nore hal ogen or hydroxy),
car boxy, helagtie alkvh(optigyallycubsivisd lat orraorivaens piosikikyd with one

aryl, ar |.al or. het erocycl vl : when_t he
dashed | ﬁ}rgl)é%eelfa% n’ p?gfs%‘lg( i (gr% oyeraﬁgoysﬁ%}pycﬂrgxyp?re@w , X
i's absentoptianalyRubstitaiddat yhe @ mbis-gositiohod &t loyik or more

optional ]y substituted on aryl or heterocyclyl at one
or nore BYSLEN ¥AWHGRH one or nore hydroxy, oxo,
hal ogen, am no, am noal kyl, al kyl (optionally

'SUbRS iig ditie d5-&), Oytoddityl PP hereiRSElk] BB optidkhl9REbNTuB® Kxth
“hal ogen, hydroxy, |ower al koxy, aryl or a(;l%!lf al kox;z),

ya, alkyl(optionally

al koxy (8Pt Pionaieydenysexa, helogem anbne agHn

R R B M s

aryl, ar Jdvex yplkoay ydrgll deaxylaliox y)e dlkoxr foptiphallyesutdstRbted ait one
hydr ogen _or | ower,. al l\(nyglh 2. The ﬁ oung f csai r{; 1,
wher o n SO BASLiaRE W qo g Mok RglpEeot dndroey ) carboy,
sel ect edcrbonp1 Ao R I8MamBY K ¥drbaaBi kYR lakyl, SYRKY driihfidxy or
at one or nore positions ‘ :

heterocyclyl, wherein alkyl may be optionally substituted on a

heterocyclyl ring nitrogen atom to form a quaternary ammoninm salt;

when the dashed line between position 7 and X4R4 is absent, X4 is absent or
lower alkylene and Ry is hydroxy, lower alkoxy, halogen, aryl, C3-Ci,
cycloalkyl or heterocyclyl, optionally substituted on aryl, C3-Cj»
cycloalkyl or heterocyclyl at one or more positions with one or more
hydroxy, oxo, halogen, amino, aminoalkyl, alkyl (optionally substituted
‘at one or fnore positions with one or more halogen, hydroxy, lower
zilkoxy, aryl or arylalkoxy), alkoxy (optionally substituted at one or more
positions with one or more halogen or hydroxy), carboxy,
carbonylalkoxy, carbamoyl, carbamoylalkyl, aryl, aryloxy, arylalkoxy or

heterocyclyl;
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wi th one or nore hal ogen, hydroxy or |ower al koxy),
aryl, C -Cl2 cycl oal kyl or heterocyclyl, optionally

wGeaimgnsdous ed on aryl, C3-Q 2 cycl oal kyl or hetP€DUyDe036248

at one or nore positions with one or nore hal ogen,
al kyl (optionally substituted at one or nore positions

wi t AvheR dhaodashest inaatweparposiipar /oo R ippussens] koig phsent, and
hydr oxy 1?&@3& é{ 'h%{é%é Xlrﬁ L{ﬁﬁ)}ﬁlg} s%gstﬂhteg s a&gl or
nore posi 4Tons one o More

3. The c (hmmuydlybﬁt ohkak mots pw‘mﬁﬁlvﬂth?ﬂnel & zﬂ@ﬁ(hpdroap tbxo,
Rl is selected from hydrogen, alkyl (optional

subst i t ubialesat 2R, SRR LYl pRirnally @Wsaﬁee%?t Ofp PR IOTE

hal ogen, ) |

bt ¢ uP o o i oe BB SRRl K Aok

or nor e halldgery), aikdaow (opmntaillgrsabdtyutsdl bisdrietar tnéate podsitiores with
nore position e,or hal ogen, dr ox

Covor o1 RO5 98 O ltdel RS akul i BaR oapglkesy, Eitbatioyl,

substit UQzﬁl‘fﬂ)aﬁ‘ibyﬁﬂ@l,ch"rylﬂﬁf][ﬁ)xf?o&ﬁa'ﬂﬁﬁ§ o%&@r&payp hpdOre

hal ogen or hydr oxy) he” conpound of claim

wherei.n i s ahsent a d RLis selected fron1hydrogen

al k 5§ﬁ§%ﬁ§WngﬁWﬁa%¥1y substituted on aryl at one

or nore positions with one or nore hal ogen, alkyl,

. hy d T yompom kebfainbi, W&&lﬁﬁlﬂi@&h@dﬂt@‘r oW & dlitylenevdnd R i -

X1l is absent and R1 | aryl tional ly substituted at -
one SBIECH %Mf?&eangl Vi oRioRby SRS MeANS §8 MoTg PRYions
hyd r -
BB e, 198RS B0 S R o
one heterauyckyl, ppsomalkyrssbwwthd on em,rcﬁﬁrze:yhla»la&gbw heferodyuiyl at -

compound_of cl ml wher ei n .S abs

al E@pg RLMOLE posT ,1.?“15 é“’“a‘i‘r%?F or {%)r%(ﬁﬁlo%% I’a@g{ Flo%aﬁly substituted at
het @he ey lovd pRaidhs Kathi 2B nNbré HASEH, H&(ﬁ@x}i\’oi IoweR Qlk@ky),
nor e hydroxy, oxo, hal ogen, am no, am noa

( ophyeieRy oy akkaky faptignally wbstined s om@rempr@ﬁosﬁt@n%w pne or
one A 12% hydroxy or | ower al koxy), al koxy
(optni%na grgﬁjb (?cl}'t)'ed at one or nore positions with
one or nore hal ogen or hydroxy), carboxy,

.car H@ﬂypmpw@mf airbhvderein Xaihahseyt 2l Kylis sniecgrd/ﬁr

\rl]w;te ?g §§+ l%}/kyl gloﬁlg Blbst?tﬂ?eldl X ofBShbieY po%glons with one or

ogen
more halogen, hydroxy or lower alkoxy) or aryl, optionally substituted on aryl

at one or more positions with one or more halogen, alkyl (optionally substituted '
at one or more positions with one or more halogen, hydroxy or lower alkoxy),
hydroxy or alkoxy (optionally substituted at one or more positions with one or

more halogen or hydroxy).

The compound of claim 1, wherein X is absent and R is selected from
hydrogen, alkyl or aryl, optionally substituted on aryl at one or more positions

with one or more halogen, alkyl, hydroxy or alkoxy.

The compound of claim 1, wherein X is absent and R; is aryl optionally
substituted at one or more positions with one or more halogen, alkyl, hydroxy or

alkoxy.
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atomto forma quaternary anmoniumsalt. 8. The
conpound of claiml1l, wherein X3 is absent; and, Ris

whedoenssoy| yl optionally substituted with one PCT/DB2086/036248

hydroxy, oxo, halogen, amino, anminoalkyl, alKkyl

tne. B RiebuR PRGBS im0 SRR oY BBy

( optsubstithiest atodrsdrirhore §dsicibnOWRh Ofic mmerdqmmgenons W t h
one or nor e halogen or hydroxy) carboxy,

- car al kox Ol car l.. ar ar L vy -
7-wher ARG REG AR ToReRar s “ORBLH: Pyeve g o Ry i
het ef@icskar) C)Fdldiﬂk}fl ok h&gﬁnﬂy@lﬁ/péﬁbh @pﬁ&{al[uly@uwﬂmted A@hYone or
ammoni um salt. 9. The conpound of claim1, wherein X

i s dpoedydroxy dOXCRQalpgeIh &pdRe eydnaalkydalkyd feptigpally substituted at
Subsg et olﬂ tn?o‘iie ﬁq)%ﬁ?r& %]ﬂiglilé%)l‘rrﬁ%ljg )ﬁgfo hgﬁ%%&‘y 0'? ‘?(l;&geaﬂ{oxy),

am no,

car mmdya(bt(ﬁmmuy @ﬁlﬁdmanay ht oo of mdaap&ymiskaﬁb:h ot (ﬁrrrmbre
wherei n al k?/lyqlma be_optionally substituted on

het d1REFRI) YPRY). FTPPBY @ﬁrbaflﬂﬁ#kpzsy,fcam?myb@artbémawkyl or
AR MLERIH a k;’hqnay IDEo iR O%BFO Alud & m%w@&&mg Rﬁogenk

ént ; opt1 ona
subsat«)mmoécdmm qlkatemayazmmmnmnhyiﬂr OXYy, O0XoO, haI ogen,
al kyl , al koxy, carboxy or carbonyl al koxy, wherein

8.8 kyhndmy, ARG HARRL YnaUROH L uba ARa RCHELARYELY

r|ng nitrogen atomto form a ‘quaterniary anmoni u
dﬁtmnd@mmamtdtedﬁwdi ancnorimorethgdmwixg, ddve halaghie dmiinaye
b’etvvee.n s.absent, X4 is .absent or

 oweR AR eSSl i R e sty pyiions with o or

opt i ABRIHaYogeh RSt BdoWEr MEkly), %mda&ksgsm%th%ﬁ&m& one
or nore p03|t|ons Wi th one or nore y r oxy, o0xo,

hal canorepatitions with aoapiabre halageh of bpdiosya Icauvoxy,

bSO R 05l SRR B5E b1 R PRLTER o

al k Oogtloﬁﬂw $\m@ﬁlﬂuteﬂ dubisdiérbeiioby] ritle MNEge@ratdr i@ form a quaternary
positions with one or nore hal ogen or hydroxy),

car bBponiEgy¥Eny| al koxy, carbanoyl, car banoyl al kyl ,
~aryl,. aryloxy, arylal koxy or heterocyclyl 12. The
9.c onpnmn@ﬁouﬁﬂ af flaila 1)WRéreinX{ ibabstashad, Ri Rackedpelgn

position and X R4 is absent, X is absent or | ower
al ky‘PI%W@aléihﬂlbﬁlﬁuéeddF% ORfy OTHBe1E MRESAKYy @0, halogen, amino,

aminoalkyl, alkyl, alkoxy, carboxy, carbonylalkoxy, carbamoyl or
carbamoylalkyl or aryl, wherein alkyl may be optionally substituted on a

heterocyclyl ring nitrogen atom to form a quaternary ammonium salt.

10. 'The compound of claim 1, wherein X3 is absent; and, R3 is heterocyclyl
optionally substituted with one or more hydroxy, oxo, halogen, alkyl, alkoxy,
carboxy or carbonylalkoxy, wherein alkyl may be optionally substituted on a

heterocyclyl ring nitrogen atom to form a quaternary ammonium salt.

11. The compound of claim 1, wherein the dashed line between position 7 and XsRq4
is absent, X4 is absent or lower alkylene and Ry is aryl or heterocyclyl,
optionally substituted on aryl or heterocyclyl at one or more positions with one

or more hydroxy, oxo, halogen, amino, aminoalkyl, alkyl (optionally substituted
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optionally substituted on aryl or heterocyclyl at one
or nore positions wth one or nore hydroxy, o0xo,

wh2000988045 al kyl or al koxy. 13. The conpound of PCT/a8200d/036248

wherei n when the dashed |ine between position 7 and
X4AR4 is present, X4 is absent, and R4 is CHaryl or
CH- hett @t yadry positipy witapns/orsuprsthiatagendygroxas ipwes plkoxy, aryl

het er oc |__at -one or.NnDfe. [ROSILioNsS Wi .
e oSl RS RS PRt DR el e
at  opemefe K6 nRR Syt cibbky,@athoaylalkoke, dagdaagsh,
hydr oxy, |ower al koxy, aryl or arylal koxy), al koxy
(opt Fashampylakybsrylt aiyloayarylehexsor Refewcpddh t i ons wi t h
one or nore hal ogen or hydroxy), carboxy or _
1g.ar bany bahkewit ofkdaim T SvHeRMP NI 1iedetiebn pOiEibS 7and X Ry
when the dashed |ine between position 7 and X4R4 is
pr es&rbsen, Ks iscbsenttor layred aliylans agiiRa is/drylppr heterocyclyl,

CH het erocycl yl... .optional | |4 : .

et eppayeny e REby AT Herdigeio bRl ol leifhe with one
hy dr exhor@kiroxialong dialogah kalkyl aklaki@xy, car boxy or o
car bonyl al koxy. 15. The conmpound of claim 1, wherein

en. t he dashe i.ne petween pasi.t i 7 IS ezt

1;gf'rﬁles ,Cogepf’%ncg%éscé?}fn, E%"&“ﬁ‘i © eaér)a{/sj?efd @%ﬁeﬁgn]pﬁl) sition 7 and

substg Ry iEste@t, MMk aien BB RY; i OHr{1s IGH-a8Bros¢lkl, oponally.

or nore hydroxy, hal ogen, alkyl, al koxy, carboxy or

car bewstisitrG Ry aryl o1 hetpracydyii GRS OOMOL REsiHons Wik &ng opmore

when ashed 4. J k] St

or s B alsblE aRS1 HEER ARy lked PO SR eBstions
substwithusrecbranorahyloger, hydmxgr lomer alkpog iatyl onsrybalkéx yokoxy
or nor e?hagogen._ 17, The comraound.of clLaiml1, vvhgrleion
when (PHEOTHE RERSHFCorbatOE REBIOTHBTHGNS VIR g P g hiplgecn or
Pr €S ¢hrox f‘chﬁ;oﬁﬁ%?ﬁérboz%ﬂﬂkﬁ@y.' s CH-phenyl, optionally
substituted on phenyl at” one ‘or nore positions wth

one or nore hydroxy, hal ogen, alkyl | koxy, .carboxy. 4
18 c B oRpartosy ol [ He e msaite trehed SrohervSipaition 7and
when dashed %) b : o nall

pr ese}%‘?? 19(@ I'S ’%élg%?@%\rﬁggi 'S (fdlff?{}ﬁgcnyl ,gteg%?'i: llgﬁ’acl)?fl?/na Y

substsubsiitetdd on apH enittemcydpleatone pp mergpsitiqng fgthgneter more
nore hal o

%:r Zv.ryﬁlqg » PX0, m@%glb _gyl, ano%(y? Oat &Jyncgr c%;bo%grl%ik@xg':

1s. T he compound of claim 1, wherein when the dashed line between position 7 and .
X4R, is present, Xy is absent, and R, is CH-aryl, optionally substituted on aryl at
one or more positions with one or more hydroxy, halogen, alkyl, alkoxy,

carboxy or carbonylalkoxy.

16. The compound of claim 1, wherein when the dashed line between position 7 and

X4Ry is present, X, is absent, and R4 is CH-aryl, optionally substituted on aryl at

one or more positions with one or more halogen.

17. The compound of claim 1, wherein when the dashed line between position 7 and
X4R, is present, Xy is absent, and R4 is CH-phenyl, optionally substituted on
phenyl at one or more positions with one or more hydroxy, halogen, alkyl,

alkoxy, carboxy or carbonylalkoxy.
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20. A conpound of formula (la): or a salt, isomer,
prodrug, netabolite or pol ynorph thereof wherein X1 is

wa@bmenssoas | ower al kyl ene; X3 is absent or | owBCT/US2006/036248

1

al kylene; R is selected from hydrogen, alkyl
opt| onal |y substituted at one or rmre%‘{)osml ons with

e dhegprmponed @fg(g'ﬁm hyediessiy vdxemt]@g,@a‘sh Fapdprweegypasition 7 and

subs?<4 %ge‘%@ éo‘z'lril}lla / aﬁ%@{séﬁ& II%%MIO%FAI%e (S)%bsg Utéfd on

at omphemyl atrmiaaomsmtpo@im:xwith o@e er ﬁformiml@dnal ogen,
al kyI (optionally substituted at one or nore positions

1 ar a3 Sofeg RGBT Rreat i ebe q ot one o

nore positions wth one or nore hal ogen or hydroxy);

263 i & eomppoun@pf Garmyyle(lonl kyl or heterocyclyl each

~of claim 20, ll'eln Xi
y

optionally substituted with one or nore hydroxy, oxo,
hal ogen, amino, aninoal kyl, apkyl (gpReonally
substituted at one or [ with one or nore
hal ogen, hydroxy, | ofer a or aryl al koxy),
al koxy (optionally ¢ { at one or nore
positions with one © 5 ha\ogen or hydroxy),
carboxy, carbonyl al koxy;"sarbaboyl , carbanoyl al kyl,
aryl, aryl oxy, aryl al/koxy ogg het er ocycl yl, wherein

al kyl may be optionaR,y sub tuted on a heterocyclyl
ring nitrogen atomto form bat ernary ammoni um sal t;
and,R4 is CHaryl or CHheterocyclyl, optionally

s ubstor fuseleds@nerapyodrug, n’rwtbetitwycpIOWm(aph teecof whenie
positions with one or nore hydroxy, oxo, halogen,

m n@% 19%69@1)1@5%& Qih(ﬁéhe ()ﬁpits Lpoal J)xyloargﬁac‘l}(%lteﬂé'ed at

nore positions t’h ‘one or nore
h drox | ower al koxy, aryI or arylal koxy), al koxy

(opt |Psﬁ& PfFl?Ct@‘h fromy hygreasn el yir{eptintaly subssigyed aloms W
one or Ri%h? A% RE of E@KM%% ﬁ{«ﬂ?%fu lower lalkoxy) aryl,

carbonylal oxy, carbanoyl, car

aryl oxy, dyCaldyohoylkgl oﬂi&t@oq&%dj otition@lly sumaucadmmmnmd C3-Cia.

absent; X is absent; Rl is

cycloalkyl or heterocyc?yl at one or more positions with one or more

aryl
halogen, alkyl (optionally substituted at one or more positions with one
or more halogen, hydroxy or lower alkoxy), hydroxy or alkoxy
(optionally substituted at one or more positions with one or more

halogen or hydroxy);

Rj is aryl, C3-Cj; cycloalkyl or heterocyclyl each optionally substituted with
one or more hydroxy, oxo, halogen, amino, aminoalkyl, alkyl (optionally
substituted at one or more positions with one or more halogen, hydroxy,
lower alkoxy, aryl or arylalkoxy), alkoxy (optionally substituted at one
or more positions with one or more halogen or hydroxy), carboxy,
carbonylalkoxy, carbamoyl, carbamoylalkyl, aryl, aryloxy, arylalkoxy or
heterocyclyl, wherein alkyl may be optionally substituted on a
heterocyclyl ring nitrogen atom to form a quaternary ammonium salt;

and,
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optionally substituted at one or nore positions with
one or nore halogen; R3 is heterocyclyl optionally

waasnsdows ed wi th one or nore hydroxy, oxo, haP@QE82006/036248

al kyl , al koxy, carboxy or carbonyl al koxy, wherein

i o B bt B AR PR R ate B P RusFh S iglroeyetv
and, R i s afbh@bytoredpisitonghlith cﬁiébﬁ&mdrelhﬁ&oﬁﬁ oXbYhaléden,
one Or nore pOSItIOI’lS W th one or nore rox

hal ogen, a&miye, anainRakyl, alkk lopsignadly S@mtﬁwﬁ? |ab<|m@d;€ynorzzosmons

The comounth 9fc 61 AL ARk B, 1 d SuaRSel o Pylhfony),

absent ; s aryl™optio

nor e posi Tallfm@ (mpﬂicknaﬂlyeubmmred et direl e @eore pblitiens with one or more
het erocyclyl optionally substituted with one or npore
hydr oxy, &%kpgeﬂ 8 BYERXYarabpxy. spiberylalkoxyfgibamayl,

car bonyl al/ ogﬂ\ﬁgﬁilebxgl %bf%liy, %P)Maﬁ%&x wﬁ&&%j%ym to

substitute rogen
forma quat er nar%/ 1arrm)nl um sal t; and R4 is CH % enyl
¢

g d0.oHIgsRERY is abscaii &ads abshis R is aryf
poSi B 8&§aﬂy stu%st(?tﬂﬁ:doa"to bE g%/e& m{ynigﬁﬂhqg)%rbr n@rggﬁlggen, Rsis

al kox boxy or car ony oun
f or mhberddyb)yl optienayl substitsedwsvith qﬁreaﬂ lmxge hym)aja,cdmot halogen

poly h.t her eof wherei S ab
gﬁ%ﬁ VALKt CRRRGEY §F SR }:’l iﬁ‘?’@'d kY @ﬂzg m?f}b %Optlonally

p05| I yl -
e

hal ogamoraurkxyﬂalt ak By CHaarplb eptionally anbssityted bk oy at one or

wherei n alk may.. be option bstitu

et erisas epytiop] T e BB HishE Bl §4Risehn 050, AP gppory or
anmo @hihoh alﬁox and, R is one or nore hydroxy, hal ogen,

al kyl , al koxy, carboxy or carbonylalkoxy 24. The :

40Tl o chg of s AP Sl B ERR 3B bl Ry s ary

S eI eQ Rﬁgnil%:ibs%@dmbﬁe Q“h}@k@ﬁlfsﬁtiﬁr@ ittyéne or more halogen; R3 is
3-piperidin-I-y

I
Qcyskt optipedtyounstituied, W1th one or more hydroxy, 0xo, halogen,
alkyl, alkoxy, carboxy or carbonylalkoxy, wherein alkyl may be optionally

substituted on a heterocyclyl ring nitrogen atom to form a quaternary
ammonium salt; and, R4 is CH-phenyl, optionally substituted on phenyl at one
or more positions with one or more hydroxy, halogen, alkyl, alkoxy, carboxy or

carbonylalkoxy.

23, A compound of formula (Ib):
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-C(ONHI1-CH 3-pireridin-l-yl and
-C(ONH3,4-di hydro-2 Hryridin-1-yl and Ris selected

wobnramodsEHs 25. A conpound sel ected from PCT/US2006/036248

(I E) - 1- (2, 4-di chl oro- phenyl )-7-(4-fl uoro-benzyl i dene) -
4,5, W E53r [ '
( ) r(])S 3}@1&3&{)@8}2 ?f(ﬁir&é"’ mét??&ﬁ@ 0 gg’lyﬁﬁmpfﬁyeof whEleth
7)-J-.(2, 4-dichl oro-phenyl )-7-(4-fl uoro-benzylidene)-4
5, &KI7S @'@iemaﬁ&w@ $e4%; i ndazol e- 3- carboxyl i e acid
(4 met hoxy- pi peridi n-1-yl)-am de,
( 7) R;1€ dryPopti 611 sebpnamdl at vhe ()f‘mt)fél&fsﬁiotﬁ@ Ré dn@%? ®oré
, 5,6, 7-tetrahydro-1| H ndazol e- 3-carboxylic acid
(2- oxo- pibplogEdi n-1 -yl ) - ami de, |
(7)-1-{[1-(2, 4-di chl oro-phenyl)-7-(4-fluoro-benzyliden
e)- ;R3 5? ﬁetgmgfle&?ﬁ%{tgér%ﬁilgﬁhﬂgﬁﬁt@h Svithbrfer DY hiady, Wb |
- rr‘e -
(7)-1 Y( 2? enhilsylo a}(khem,yda)rbo‘p'(y(otcmhooylralldoeyl,zwherdaraﬂéy«l fhay

6, 7-
(3. 4. di nyPBLRAR W RPRRFE s pesReCISTne Bivfeehgamytg form o
tr eat i ng quae@idr9 bainhdiGu@rsalRf #dent i ng a cannabi noid

receptor medi at ed syndrone di sorder or disease in a
sin he ste

Re 330 e?%fc,f{l"éf?. §%?’%¥t’ A Eg‘bt?] fal ?f‘yef%ﬁi.?{?i‘}’ 9rc m}mlﬂlkw a

conpound of claim 1. 27. The nmet hod of claim 26,

24whe e vomheurchohdbimdi dherireKi trabsentzR (BhelecteCR2m

25

26.

27.

pt d h d .of clal [ t
it 20 ard S ERRIGHP Se1oted pRe Ik oUNHEF 038P yngin-1-51
et ho@)8fH-6.@GOM; 3fperidifriey N -¢ReNY QQJ'x%[B?g erflliSQryder or

disease is related to appetite,” nmetabolism didbetes,
gl adeéWAFS <SHls-Riratidim rd aod FG(OPHESglidiby dwedA-plyridingl -yl and

nmoo r zures, substance abuse, |earning,
cog% ?él%eggcger%éo 49#, organ contraction or nuscle
spasm bowel disorders, respiratory disorders,

JOCé\nQS{ﬂmOUa@tSﬁlﬁﬁteﬂfmmrmverrent di sorders, imune and

i nfl %231 q%sor % }j\ u_Ibat eld CelzL_%g owt h, pain
ggﬁ © oz lidene)-4,5.b fdgfraBydreL
rrana g Calltﬁ%?‘y r%’ﬁb‘lm‘?“db‘f"lty #M%nmound of "

cI ai PHEX fcé’rlﬁr%’BﬁﬁylW Goduarg; H%eye)rﬁoS i deitahplyo-1H-
| k V—S-carboxyhc acid (4-methoxy-p1per1d1n— -yD-amide,
o gE) 1-(

2,4-dichloro-phenyl)-7-(4-fluoro-benzylidene)-4,5,6,7- tetrahydro 1H-
indazole-3-carboxylic acid (2-oxo-piperidin-1-yl)-amide,
(7E)-1-{[1-(2,4-dichloro-phenyl)-7-(4-fluoro-benzylidene)-4,5,6,7-tetrahydro-1H-
indazole-3-carbonyl]-amino }-1-methyl-piperidinium, or
(7E)-1-(2,4-dichloro-phenyl)-7-(4-fluoro-benzylidene)-4,5,6,7-tetrahydro-1H-
indazole-3-carboxylic acid (3,4-dihydro-2H-pyridin-1-yl)-amide.

A method for treating, ameliorating or preventing a cannabinoid receptor
mediated syndrome, disorder or disease in a subject in need thereof comprising
the step of administering to the subject an effective amount of a compound of

claim 1.

The method of claim 26, wherein the cannabinoid receptor is a CB1 or CB2
receptor; and, the compound of claim 1 is an agonist, antagonist or inverse-

agonist of the receptor.
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30. The nmethod of claim26, further conprising
treating, aneliorating or preventing a CBl receptor

WO pwe3se4ngoni st nmedi at ed appetite rel ated, 0bRST/U$2006/036248

rel ated or netabolismrelated syndrome, disorder or.
di sease in a subject in need thereof conprising the

28;“6) ﬁ[‘nht%frré%ﬂgﬂ %’Bzflﬁlﬁ{ » G hQeinBe SHRIEHE, @Sor@bf QCtided is related to

I nver se-agoni st conpound of claim 1.
31. dppetitaphétabblnin, dlabietes3glanodres-essoctatsl ipfraeaudarpeessure, social

amount, of the conpound of claiml is. f . 0,

o wgﬂ%@pdgésoa SoroRite R e JaEHlg g mory.
cl ai kS - f o ot @

N R O

i 0 nﬂgd:(shmtgr ativy oe provemeatdigardest, immusaped ﬁ@aaﬂn%%i%ordefs:
and a erapeutic agent. 33. T . ¢l aim 32,
MerW?g“ﬁ%% ?"ﬁ fgﬁ@htp, - g’g{juel?ﬁenilesdg gﬁ%‘??@cﬁ%&g 'sgln:n or’

a contraceptive agent. 34. The nethod of claim 33,

29herBiemtthed ahtlano26,ui beamin ihe effspiivermewnt of g eogepogpd of
topi ramat e, carba I ne,. val praic ' rigine,
gabaPaft i K, fr?fﬂé‘ﬁ%r{mﬂ’@ni%ga}ﬁo@% O‘éa@(ﬁt‘%}tk %?&ég or
pharmaceutically acceptable salts thereof. 35. The .

30ret Witk mEthol af aiaBA 26 vilwether pompesiog treatins priclieratige At piegenting
a progestin-only contraceptive, .a contraceptive '
2 brobBITrrPES e s aed FRGRHE OAEh i G
or al ;,cABbHGE Rk SyrARS R @ik biichaVdiBehsa if Hhiljeddh fleed thereof
conponent. 36. A nethod of contraception’in a. subject

compecrapu e sspop agaisleTiESe 1 HEeTo L HEABRBORTLHT o |

conmpasit.ion, wherei i tion conprises a

cont ?§&ég¥qrifeaggﬁbs 8%%3?%2@?%#2 nverse- agoni st or

ant agoni st conpound of claim1, whereinthe conpositiagn
3t.eduths metimdwf ghin30sywikeein the ¢ffective paetnigfdhepompound of

asst gltalsm tl QSe frgrlﬁbalbgﬁtt 0.H8 1'&5@/@&% zgfﬂ)tut 300 mg/kg/day.

32.  The method of claim 26, further comprising the step of administering to the
subject a combination product and/or therapy comprising an effective amount of

a compound of claim 1 and a therapeutic agent.

33.  The method of clairﬁ 32, wherein the therapeutic agent is an anticonvulsént ora

contraceptive agent.

34.  The method of claim 33, wherein the anticonvulsant is topiramate, analogs of
topiramate, carbamazepine, valproic acid, lamotrigine, gabapentin, phenytoin

and the like and mixtures or pharmaceutically acceptable salts thereof.

35.  The method of claim 33, wherein the contraceptive agent is a progestin-only
contraceptive, a contraceptive having a progestin component and an estrogen

component, or an oral contraceptive optionally having a folic acid component.

36. A method of contraception in a subject comprising the step of administering to
the subject a composition, wherein the composition comprises a contraceptive

and a CB1 receptor inverse-agonist or antagonist compound of claim 1, wherein
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the composition reduces the urge to smoke Hwn Tl e= ssubject and/or assists the

subject in losing weight.
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