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TETRAHYDRO- CYCLOPENTYL PYRAZCLE CANNABI NO D MODULATCRS
CROSS REFERENCE TO RELATED APPLI CATI ONS Thi s present

wap@rioeats on clains benefit of U S. Provisi onaPCRas®06/037350

Application Serial No. 60/720,029, filed Septenber 23,
2005, which is incorporated herein by reference in its
entirety and for all purposes. FIELD OF THE | NVENTI ON

ThHEXAH?DR@OY‘Ci@bC?@L@’YRQZ@H @RAWN OB BYG1Y WDIBiATORS
pyrazol e cannabiiioid (CB) nodul ator conmpounds and

nmet hod for CRESSREFERNOE TORELATED AML@(EAWI@NSMI ng
a cannabi noi d receptor nedi ated syndrone, disorder or
di seagtis RéCKCRPUNEI@Rcdits JewHNETON. Befvisicnal Ratent Application

SeslerA0eho, A A Riohee & H0bS ulich FyBeRRGIAed hitein by

I of cannabis sativa, the
TR

del t a- 9-t et r ahydr ocannabi noI cannabi di ol .
THC CANNABI DI OL THcai’ %%@?ﬁa‘g%‘nt parti al

fhe " ?ﬁ%wﬂwnaaﬁﬁ%%% 5 AP eI e Grpdiasd CB)

tnfo A6 coripRuAG AR Aiehde 'Td)ﬁ’lﬁ% w&éaddgaam@m& ating or preventing a
structurally related to the tricyclic dibenzopyran THC

connabinpidbrecentes madiated syadronte, diserdeirntbsedse.refers to

cannabi noi d agonists structurally related to

cannabi di ol . PhagpraaReUND OINPESIINGAN Pty have

concentrated on selective CB receptor nodul ators of

t he pBef@elie ditdoveiysiahe 6ArmabinoihCBhandCBRdecepRrs, the term

141716 t he nonohydrochl oride salt of SR 141716) and
szzwmmfdiq flescrhe thediolegivplyadive compragnthel eunnabis

?Paség‘se‘*&ﬁﬁt%ﬁ%@ioa. 8 a1 o B gy il
ehanabetial ogy, have hel ped to determ ne the biol ogical

effects nedi ated by the cannabinoid receptors, wll
| ead to fulther refinenment of current Cl’!i)n'pounds and

wi Il be a _sQurceuof new chem cal clasd4gs in the

future. hh conmpounds (i ncl udi ng } 6, SR
144528 g e) that were origi hatTy ifi

as sel ists are now“@‘bql | 0ar €

inversé r tf&n pure ﬁnt ag CHg

I nver se agoni sts have the ability tdctdecrease t he
constitutive level of receptor activation in the
absence of an ag®hiGst i nstead of CANNABIDIOL
THCis a moderately potent partial agonist of the CB1 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 dibenzopyran THC core. The
term “nonclassical cannabinoid” refers to cannabinoid agonists structurally related to

cannabidiol.

Pharmacological investigations have concentrated on selective CB receptor
modulators of the pyrazole structural class, which include SR 141716A (the
monohydrochloride salt of SR 141716) and SR 144528,



only bl ocking the activation induced by agoni st
bi nding at the receptor. The constitutive activity of

weBoweeept ors has inmportant inplications sincePthesmoe/a37350
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- of additional cann®

a level of continuous signaling by both CBI and CB2
even in the absence of an agonist. For exanple, SR
141716A increases CBlI protein levels and sensitizes
cells toward agoni st agthon, thus indicatingishat

i nverse agoni sts may Uétgkother class of |i'g8 ed
to nodul ate the endoc bi noid system and the

downst ream si gnal i nghy at hways activated by CB
receptors. PCT ApB =icon WOR006/ 030124 desEifefes
pyrazol e deri .' Fvas CBl or CB2 receptigd ageso sts.

Advances | Plsis of CB and cappabi et C
| i gands have Y ,he devel opmsn ectpt or
phar macol ogy and p ed evi dence %o e eixi stence

oi d receptor supB-types. wever,
there remains an ondpi ng need for the identif ion
and devel opnent of CBI or CB2 receptor
cannabi nokl modul ators for the treatment of a vari%ty
of CB receptor nodul ated syndrones, disorders and

di seases. DETAISREBHBESCRI PTI ON OF THE |$RESAIASN Thi s
invention is directed to a conmpound of formula (1): or

a sal tRyrhs¢ednnabinoid rogiuldteisaobdid anaig the Irmrdnﬂﬁerent structural
thereof wherei n the dashed I|n$s bet ween positio

oS pOShIch B Bdedihe AV R CF FRoprasbey. Poata Lo
f&rterﬁﬁ&ehthgfbl&lé(ﬁj\%gzﬂ gg@%tg n@a[hgédt 8 Bin MR LB tobsS will lead to

present; the I nes en positions 3-3a and

pfasthér refiserfient bf icarrén compaur(ds Jand el bs @rsbuice oA héw eherhisal classes
eacﬁ g& two doubl e bonds present when X2R2 is present;
tREDGENHEY | i ne between position 6 and X4R4 in formul a

(1) represents the location for a double bond; Xl is

absent Cataih op@powridk YinelndingSR $4 M ScBR 16452 Soamk the like) that were

al ky erein onl one of X1R1 and
oAl lsgiited B EiHive aRAeaRSIs i R9Y SRS oy et a "inverse

aldowlststl @B eOthan Qﬂé ant¥B8Rists N viAs hgenisishavo e WBA Ry to decrease the
position 6 and X4R4 IS absent, X4 is absent or |ower

a¢dnyﬂ1tst1eq: lmahlecpf re¢eptatastiationiim hepbsense ot p@ggmmsinn%eaalrf& only
X4, Sq bs ent.

PGB B Ron eipleRa R RED it i of Bl Rk Bl0n, T bonstisative

p&%‘vity on SBMeEéptdSl@ ﬂl@@ﬁxﬁpodaﬁdﬁ)@lwa@énﬁ s@rmrthcﬁé koxdeyel of continuous
aryl, C -Cl12 cycl oal k or heterocyclyl, wherein aryl

cazmlingypyibeth (B 8¢ e@ﬁa@y@wbsqngee érhagomst 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.

Advances in the synthesis of CB and cannabimimetic ligands have furthered the
development of receptor pharmacology and provided evidence for the existence of
additional cannabinoid receptor sub-types. However, there remains an ongoing need

for the identification and development of CB1 or CB2 receptor cannabinoid modulators
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optionally substituted at one or nore positions with
hal ogen, al kyl (optionally substituted at one or nore

w@osmikans w th hal ogen, hydroxy or | ower al KORg¥/1S2006/037350

hydroxy or al koxy (optionally substituted at one or
nore positions with halogen or hydroxy); Ris selected
fiof B0 tEHQARN a vatiKiyl of CHPEeONS! M¥dBbRE kihdibRes, Aisoades aid
nore positions wth hal ogen, hydroxy or |ower- al koxy),
disgabes. C3- C12 cycl oal kyl or heterocyclyl, wherein aryl,
C3- C12 cycloal kyl or heterocyclyl is each optionally
substi tut ed BETANCEO DERITEP NoP TN VERTIOREN,

al kyl (optionally substituted at one or nore positions
Wi th ik @eRAton kiR 86 akomPourdd ddsihula ifydr oxy or

al koxy (optionally substituted at one or nore
positions with hal ogen o r oxy); IS .
-C(O-Z1(R5), -SOe- 2(R7) \or- - %33 NR8- Z3( R9) ;
when the dashed |ine bgtween pgsit(ion 6 and X4R4 is
absent, X4 is absent or I Kyl ene and R4 is

hydr oxy, | ower al koxy, n,\lafyl\,Xng Cl cycl oal kyl
or heterocyclyl, wherein ar;'yl , -G 2 cycl oal kyl or
heterocyclyl is each optioxgRly ys@bstituted at one or
nore positions with hydroxy, oxo," alkyl (optionally
ﬁws%ﬁﬂ, Isléhﬁii,l ;ﬁ‘édrﬁg,erlrl@tﬁbélﬁé Br PI§inbtNEerebt Whiglogen,

ydroxy or Tower "al koxy), al koxy (optionally

ubstituyfed at one qr. nor sition { t.h .hal ggén or
iy aRSieghlinG? DRACSR RS g ARL DO 1918 R LH represent
POSI t | RBidhsFBFlealiBE S dBLAS BEMAs ﬁéeh@wﬁaﬁxfm, is pReed
is CHaryl or CH heterocyclyl, wherein aryl or

het erocyclyl is each optional substituted at e or
thsrcagdined et eqr PRP G by ancdHorp Spth igngmmyga (B feprésent
subst jJUiGH Bf RS BRo BBBle BORIsHrRA: s)OhéxhX%l@J @ @RAent;
hydroxy or |ower al koxy), alkoxy (optionally
substituted at one or nore _paositions wth hal ogen or .
Slagheghling betirgeaqsition d and K& Ay formpachy) rzpl(eﬁg)t,g thg Ipcation for a
aryl,dgﬁjg%gmﬁycloalkyl or heterocyclyl each
optiona]qy suBstituted with one or nore hydroxy, oxo,
hal ogen, am no, _ami noal kyl, al kyl (optionally
Substuserftosdower Apdenss nore positions with hal ogen,
hydroxy or |ower al koxy), alkoxy (optionally

Xy Rsivstatt@dowdr AGelr, nNore positions with hal ogen or
hydr oxy), carboxy, carbonyl al koxy, carbanoyl,

car banoyl al k ryl yl ox ryl al koxy or
W@F@ﬂ‘b XIO?F?%(}%@IW eaﬁegnl)émf“g\/ver alkyl; R7 is aryl,
C -Cl12 cycl oal kyl or heterocyclyl each optionally

X lissatistntt kaveniatklylameglower albyldengar eXi;; oxo, hal ogen,
am no, am noal kyl, alkyl {optionally substituted at

g{l&gn %@%ﬁlg%iﬂeﬁévg&spo\ﬁtfoﬂ NACIR) is LROXY, i€bskM Y lower

OXYy
alkylene;

when the dashed line between position 9 and X4R4 is present, X4 is absent;
X is absent or lower alkylene;

R; is selected from hydrogen, alkyl (optionally substituted at one or mote positions by
halogen, hydroxy or lower alkoxy), lower alkyl-sulfonyl, aryl, C3-Cj2 cycloalkyl

or heterocyclyl, wherein aryl, C3-Cy2 cycloalkyl or heterocyclyl is each

3



(optionally substituted at one or nore positions with
hal ogen or hydroxy), carboxy, carbonyl al koxy,

w@earopasys , car banoyl al kyl, aryl, aryl oxy, aryP&l/k82096/037350
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or heterocyclyl; R is hydrogen or lower alkyl; RO is
aryl, C -Cl12 cycl oal kyl or heterocyclyl each

optional | ubst it ut wi th one or. .nore hydroxy,. ox

hal og eﬁ?uéélﬁﬁx gﬁbsg'ri#ﬁ(g% Wlo,r xréﬂr?( 9?81?%&11_3, 4% thmosuqfonyl,
subst i loweg dIkgl-apitosQiforl¥R) k¥ F5piidnaNs sibskifutbRhQER D more
hydroxy or | ower al koxy), al koxy Q(ioptl onal |y

subst i Pesidensdry helegenrhydsorey gsdewer Bkexsii Rrowst eipdkoxyr(optionally
hyd -
A bt bke of Mo 8 ol 3BR BERRK DLy

heterocyclyl; Z1 and Z2 is each absent or alkyl; and,
ZB2 jsselgpted drom hygyogen, gty (aptionalkydubgtitlitedeit onabiapbrd positions by

posi ¢ 1 Shadet MRSy SEHRR Rl er S SRR ayly G cvetoatiy
al koxyor leagrboydtylowherirbal Caldioxydloalkyl @ ke el istdaéh

present invention is a conpound of formula (1) or a

salt, PrRinmeHy sphshbredat operBOr Pesiténns by halrgephaminesuionyl,

wher ei 1871 I '

Sl eot Sa T El AR LSl Mo Rl R Ao P o e

iat onep?ﬂf(ticrrmba Iphzgel 1 Igrisoxyi drhow?i zdb@ryk I,), Hydaloxoxor abkoxy (optionally
ower al ko ,ar C-Cl2. c 0

het er otPetpFed %98%/ &f Woﬁf’rfiﬂs}tmég -%b%gf%%% P{)éYdK%Y)br

heterocyclyl is each optionally substituted at one or

By B -006)-Zi (@} -901-NRyal, @R or -IRYNR-ZpER pal |y

substituted at one or nore positions wth hal ogen,

h I h o r ot alk .
R ORI e —
hal ogealkglentymtt Rxis)hydAzesXadpg, Riwer htkybriewenilkoxy, halogen, aryl,

[ ti d of f | I | t

| somer 5 brasorleiOTRY oervay bRy sk Sh-Caevdetiksl or

wher ei feietbcldyiab §§§Etogﬁ69a1§r]sug§titﬁ%ld%? bidorf 700 @éﬂfoﬂg ﬁg hydroxy,
te 0si ti ons

al kyl (optionally substit at one or nore
wi t h heda dewer atisyd Keptipnolly $ubstiuteall  ory br ooreapaositions by halogen,

wherein aryl i.s opt.ional tituted atone.or nore

post ¢ 1 RO o /OnBP BEER. latvel RS LRI, S5iiHed R pagior more
at onep&itidﬁ@rb@hlamgbﬁ bPRFr¥k br Ralogaen, hydroxy or

| ower al koxy), hydroxy -or "al koxy (optionally

supstituted.at one or nor.e RositjqQns wth l.ogen or .
i 1o o BB Pt g Sl T v ol Faseat and Ry i
CONPOUDH-AY1 §raTHmetrddyklyRr lafyl o i

nmet abol i teglor pol ynor gh y?r:%}%é‘%fﬁ aI\;\;ﬁgF gi&gﬁga(ﬂ?gﬁ%gg%mnauy
and R1substitytedet peeior more feyitiong by hydhoky. oxex laarey lalkyl, lower alkoxy
wher Ei&h%k\}ge is optionally substituted at one or nore

posi tions th hal ogen. An exanpl e of the present

i nvention is a conmpound of forrmula (I) or a salt,

R; is absent, hydroxy, halogen, amino, aminoalkyl, alkyl (optionally substituted at one

or more positions by halogen, hydroxy or lower alkoxy), alkoxy (optionally
substituted at one or more positions by halogen or hydroxy), carboxy,
carbonylalkoxy, carbamoyl, carbamoylalkyl, aryl, aryloxy, arylalkoxy or

heterocyclyl;

Rg is aryl, C3-Cy3 cycloalkyl or heterocyclyl, wherein aryl, C3-Ci; cycloalkyl or

heterocyclyl is each optionally substituted by one or more hydroxy, oxo,

4
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i sonmer, prodrug, netabolite or pol ynorph thereof
wherein R3is -C(O-Z1(R); X is absent or |ower

wa@bdyloidenhe; Z1 is absent or al kyl; and, R5 i SPCT/US2006/037350

het erocyclyl optionally substituted with one or nore
hydr oxy, oxo, hal ogen, am no, am noal kyl, al kyl

ti | | bsti t.ut j ti ith
hal oo dioaR ot gl Pl GeRondlRiEnlfties of sl gpe
subst i goditRes %hﬁlﬁgerp ) hy 8§ o Rsvdr Iam@iywan&a,xb @A»pmﬁaupgubsmuted

hydr oxy), car car bonyl al kolah)x/ car banoy
car barfs phepkipre pﬂswons hww@gyn o xdr@naoe@ybw carbonylalkoxy,

heterag I v a
Con‘pou Qakx?/ or nuﬁf&??[@%ﬁ 29&1 ta ?)& g&?ﬂﬁoﬁﬁr%[ea&l}rdy?
net abolite or pol ynorph thereof wherein R3 is -C(O) R .
:RiXs hydraperert lowanalkylRs i s heterocyclyl optionally
substituted with aryl. An exanple of the present

IRWVE afﬂ,cvfg-c% @cleanmpmt&t)cic@ﬁ nwhé}eﬁll &ryp 1§@§'ctloalkyl or
i somer’, prodrug, netabolite or pol ynDrph

wher ei hcthoc'r}@lyl macmléﬁtﬂna(lll%)lbstmwd byabe entnooer hydnwe_sr 0Xo0,

o 1 S e RIS | BIShaB b Bl e R
het er %)éﬁioﬁé by Halo gr?h@)xs»for 1dveer RIQS§N bIKORY Qd?ﬁtidﬁﬁlly SubAtituted

conpound of formnu r a salt, isoner, prodrug,
met aboitiope Obmomwﬁmp y fnlegesn or Itdsere)) neareo vs calbonylalkoxy,

- SO2- 1)
o aboanfE i ihogRioR gfion, ARy or Ry 68
l%Méoal kyl or heterocyclyl. An exanple of t he present
i hydiogen er lawepalbplund of forrmula (1) or a salt,
i somer, prodrug, netabolite or polynorph thereof
Vﬂg‘isedlrﬁ)l &S- Gl yc%z@:yl'ﬂ?%eé%c‘?@l)y ], whtrdis aﬁﬁ’s@ﬁt Ctrycio‘aﬂf‘y[ or
yl i dene; 8 i s hydrogen or "'ower al
abse nthetﬁmfaicm fis ¢agh @p‘eomallal skbstitited by tong natnloye lﬁsukone OXO0,
substlt at. one or
nyar oxyisE Bhisdrin SpuBY, e Rptiof Mg iRag88% or more
- cycl amsitivhs BY Aklop&t, By aGXS oy love Glkorp), alkdaly I( tlonally substituted
substituted wth one or nore hydroxy, oxo, g
al kyl 3 @pE Pomard Besyisns by hatogen althmai@csarcam@, pylgkexy,
W th t,l
W th s deakisglii) ﬁaé%ul%ﬁ%i’é‘y@%%@h%s?%ﬁ% aryl,
car bormylakkmxylalkémy ep(mmoeycﬂjrl;t he present invention is
a compound of forrmula (I) or a salt, isonmer, prodrug,

B i S YERIEE AT °2r“1“§&2'r " Sdene: 2

is absent or alkyl (wherein alkyl is optionally
f4pris Resent o Bl | -S@ae@t akyl dwhetsin Yles poidonaily sebstituted at one or

G- s PSP b 6 e BIof Gt e ARy etbosy or

substidamo@glam(ﬁ(b) one or nore hydroxy, oxo, hal ogen,
al kyl, al koxy or carbonyl al koxy.

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 or lower
alkylene; and, R; is selected from hydrogen, alkyl (optionally substituted at one or
more positions by halogen, hydroxy or lower alkoxy), aryl, C3-C; cycloalkyl or
heterocyclyl, wherein aryl, C3-Ci2 cycloalkyl or heterocyclyl is each optionally

substituted at one or more positions by halogen, alkyl (optionally substituted at one or



An exanpl e of the present invention is a conpound of
formula (I) or a salt, isoner, prodrug, netabolite or

w@edoyonezph t hereof wherein R3 is -C(O - NH Z3( REQT/UXRI06/637350
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absent or |ower alkylidene; Z3 is absent or alkyl

(wherein alkyl is optionally substituted at one or

nore positions wth hal ogen, hydroxy or

c &%y RoiHPIsINalogeRdhydroxY er lawpt albpxy)olmedrdxy or alkoxy (optionally
S dro r _hal ogen. An

o Bl Bl Bo o R B thound o
forrrula(l) or a salt, isoner, prodrug net abolite or

pol yno %ghexahEﬂEEQﬁth%@tSmtnnmtlos is- zG(cm)chHd o8 @Rﬁ)u;la TBoi Hsat,

nt. or .l ower, al 3|s ent r
? er i Q{Ogﬁuﬁwe EOlk%tof 8§‘£N°§P gl lscﬁl?ég rand, Ry is
W@électa@ Sriofr &9130r\@3t-¢]12h>§b1691%511 Wh%ﬂ’ﬁl@ Zir}jrl i%roptlonally substituted at one or
car bonyl al koxy):; and, RO is C3-Cl2 cycl oal kyl
AT ARsiIIgsINegent ed with one or nore hydroxy, oxo,
al kyl, al koxy or carbonyl al koxy. An exanple of the
pr esentar SMapld Siithé §re§e&%mauaﬁlsoatcé dﬁﬂh%ffdrhm@{]g or g salt,
salt, isonmer, prodrug, netabolite or "polynorp o?
WSSy DTRETUE smetepajte REPIISPRE thx@of whedsseRt iso€(Op&ERs),

al&x! L&l ) ibsept or al kyl (wherein alkyl is
@%N@f?@@ﬁg F%?Z‘W%‘t“ he or nore positions with

haI ogen, hydroxy or carbonyl al koxy); and, R9 is

het er oé\}xzwmplﬁmﬁ thopitepgnt sm@gtwm Lstaecd)nvpotuhd ofiforonlan@y er a salt,

LB St 1P i b5 PSR B SO 2D

nebbnlowe akylael wmaikyhha{eaﬁf-mezgis%&éi@ ofiakgneqﬂd Rg is aryl
line betweenp05|t| on and X4R4 is absent, X4 i5

absdnie cyloalisvher heteraeyelyb vdseimaryl sCaaGJ;alcyngalkahau hayerocyclyl is
s td 95t
gﬁglg éﬂdﬁ%ﬁr %}@gﬁﬁ?@d bgfontg%g ng);r% [sIg r? f r?\§/{eh eﬁ{)}%en amgqo aminoalkyl,
c @lkpb@xpdonfﬂlyfsubmlhmd (@t neoar raoegokitiohs By Rilogdt, Beldiédy or lower
abﬁl ite o gol %llroosr?%h t hereof wherein the dashed
ef 0;? Blitieg akapeon morepasiitons R hplggen or
alG@Bky)0barb ¥ CarBblyhRBE 0
B e S o DL M o
eilé’h%ik@(}’dﬂhﬁ?@qo’pb’éent invention is a conpound of
formula (1) or a salt, isoner, prodrug, netabolite or
pol ymopphxhigleatih ~
POl YTt BT RS Tl B ol AT PRINETD o st
Xispemer, profirag, angtabokide Dspczibmerph therdoREhérsin@+-ia FR(ORL(R); Xs is
het oc C a or heterocyclyl is each
Cgéislmcl)tr’i ?fés%thwgﬁ eéet @%beylor nore positions with
hydr oXYy, oxo al kyl, al koxy or hal ogen and R3 is not
-C(O - All(eﬁﬁmplemﬁ tlmqamrlne nnrénmdnﬂs [aroemtmd offontuRNI) & assalt,
cQ ound or a.s soner, prodru
PREHIPF “%rmeﬁ%gj‘&}ﬁ%ig’pﬁf’li”ﬁg’fl’@ erﬁ?fe‘V}é?rﬁ‘ntRﬁés dadPiRe-Z5(R10); Xs
| is%@seﬁﬁtlwgﬁal shd, 160 VHH%’! d 3
p05| tion X4R i ser r esgiﬁ{i@oﬁﬁ sﬁgtlngs %én‘c’jﬁ%&er alieyl; Zs
Ostahpept. NlH C}S(hepealbﬂyf avhgtein allt sioptiematly wbstltuted at one or more
h[%s%oq&)ﬁgf h%iogeri hy%roxy, lower alkyl, lower aikoxy, carboxy or carbonylalkoxy);

and, Ry is aryl, C3-Cyy cycloalkyl or heterocyclyl each optionally substituted by one or

b4

more hydroxy, oxo, halogen, amino, aminoalkyl, alkyl (optionally substituted at one or
more positions by halogen, hydroxy or Iower alkoxy), alkoxy (optionally substituted at

one or more positions by halogen or hydroxy), carboxy, carbonylalkoxy, carbamoyl,
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optionally substituted at one or nore positions with
al koxy or halogen and R3 is not -C(O-Z1(R5) . An

wezanmpke1df the present invention is a conmpouneCDUS2006/037350

formula (1) or a salt, isoner, prodrug, netabolite or
pol ynor ph t her eof wherein the dashed I|ine between

pasbdmoyialkiie aminveuldasnadwet ARy IPEAMBANERGE latyl, Oeﬁ?ll@@ Ndylalkoxy or
4R4 is present, X4 is absent and R4 is ar

teroryalyly substituted on aryl at one or nore
positions with al koxy or hal ogen and R3 is not

C( O - Kii(eﬁhﬂl?le'%ﬁ t}ﬁ-)@%hﬁm%nﬁd?ﬁs RcBAHBENd %ﬂhﬁlﬁ Q{})'o? aalt,

onpound of fornula (la)or a salt, isomer, prod
n’é?lﬁ% PrQdaigs megabiolifecpnol rhenph derodfavlesrein Kb is sC(ébstHtZa(Rlo) X;

B SR Ra0h DD AL SR R B o

I mmrpoaitioylk bnhalope hyddogydaseeslkil, [tﬁzv&%ﬂmsi,rba%lﬁdytdro n
al’,lﬁ ;%lf ba Qresent X4 i s absent; is selected
f‘?aB ) rfnd g e$ argh, G cm@allsylrpratqurowlyl each optionally
ORbbRGRE!
P oo b O ok g Pt g AN rB BRI 5. 2 opriomany
mb@)tuﬁ& aBoz3¢rRAYre pabitiont bighalagds tydiorg obkiwee @lkoxy), alkoxy,
) 1 tion Q an X4R4 :l ﬁ\bsent 4 is absent or | ower
aﬁ %ﬂxgh%au T 1aR50%Ys 2yt OF hgproryrisk | y substituted on aryl
at one or nore positions with hal ogen; when the dashed

l'i ne b‘ém“mnplpoﬁﬂibipmﬂ;eﬁt 1amehtMHMa cempé@riedfiformifla (9 or a salt,
absent a t| onal Iy substituted

/|
TP B b0 Liertr Rl Thgrbh Laraahaghesmin RafrgdR A ZR10); Xs
i35 abrRht; ZGi At bk Rrk)yi ARl Emfi@t? gﬁf&g@r&’ﬂkﬁg BPh&mel s¥bstituted by

substituted with ary
@eE1 E%?bl’@axkﬁxodralmeamwc hpinoalRyl, alkyy drpmgﬂaily Ribisgtuted at

l,.o het er c tiopal l
b or s B GRS Pl lsp ogr R kesid, stk zhons.”
aiaﬂyinylaﬁiokgxatymr}@&&&g)&yjlal koxy, Z1 and Z2 is each
absent or |ower alkyl; and Z3 is absent or al kyI

wher ej | Kk ti onal further subst it ut
E)ne orAIprr%)?aén %%g# R?’l 82§e\}\t/| lPYre P} R AR csﬁorarlﬁa () or asalt,
deunxeNydoatigomgdabolii oeparyﬂi&ppﬁleké& “%Fe‘ﬁ?m ISI @(@W}P Z3(R10); X3

|saco ound of formula (la) or a sal 'S
P%Fg 3 rmba% or alkyk rané,dw AEpR 11 %@roaucryl mprmrmllpr siisityted by

@és%r ﬁg%r%%fgglﬁﬁm?my sel ected from Cpd X1R1

(CH)ZS(INH- CH(phenyl ) -(5)-CH3 3-F-benzyl 2
2, 4- FApHemple ¢ichy psepNtinvastiph i ammemdﬁForhmw oi3a salt,

SRR e okl S BB Rl i R RSP R 2 0,

3 dbshenZy s absedt, 4Nrm--q@ra4 Fgwlﬁe%'lh?alﬁ@ N‘bﬁﬂdﬁﬁw siRawYdd atone or
phen

%(er Rﬁzﬁzgq)qsg}yr}@x%ep% Mdr@;yf;lcg@;za%yl lower alkoxy, carboxy or

carbonylalkoxy); and, R is aryl optionally substituted by one or more hydroxy, oxo,
halogen, amino, aminoalkyl, alkyl (optionally substituted at one or more positions by

halogen, hydroxy or lower alkoxy), alkoxy, carboxy, carbonylalkoxy, aryl or

heterocyclyl.

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

isomer, prodrug, metabolite or polymorph thereof wherein R is -C(O)-NH-Z5(R0); X3
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7 2,4-F2-rhenyl C(ONH(2S)-1, 3, 3-(CH3) 3- 3-F-benzyl
bi cycl o[ 2. 2. 1] hept-2-yl 8 2, 4- F2- phenyl

w@e@yopizperi di n-1-yl 3-F-benzyl 9 2,4-d 2- PCT/US2006/037350

(CH) 2S2NH- CH( cycl ohexyl ) - (7?)-CH3 3-d -benzyl phenyl
10 2,4-C 2- (CH)2SO2NH- pi peridin-1 -yl 3-d -benzyl

ADepReht; ¥ iatbeld, AVHL ibdIB) s .
3-d - ben%;l 2 pﬁenf}?I 12@1%’?%%%;%&% S}lg,ﬁguwd by one or
ymore®alagadan- | -yl 3- F-benzyl 13 2, 4- F2- phenyl

C(O) NH- (25, 3i ?) - 2- CORCH2CH3-  3- F- benzyl

bi | o -3 vl . . 4-F2-

& o NPT EB e gty heioh T ARE A or fopulg 0 or a sl

AsotndE2podargy neGbo)itd br Gl youR fhiferdof WErdin Rz GHQIONH-Z5(R 10); X3

%57 %stéﬁ{] % l_isr ‘#gﬁ’%tl o%éfl%} P\%%%ﬁ%y?éﬁN&?}ggﬁ% lgqbgt:iglitet()ieaq Zo¥1|e or more
N L L T T S

angd, R“}ob%ﬁtztyltocz@ymmioﬂalljpmmuted by one or more alkyl.

C(O NH CH(cycl ohexyl )-GS) - CH3 3-F-benzyl 21

2,4-F » _CR) - - |
s A Gl e g
dsomgr2piodaigy me@bOlitermyipolymharph theydof Svhierdine theydasid line between

2, 4-F2-ph NH- CH2OH) - (5),- phenyl 3-F-benzyl
Foiyof] SRt PR Rl alpcabi Kt Moo
3- F-benzyl 26 2, 4- F2- phenyl
C( O) NHAICEK 2@kl CoF the pP)sephiavsrtioB-isa bempytnddF formula (I) or a salt,
2, 4- F2- phenyl .NH- CH2 - (5).- benzyl 3-F-benzyl
é%pnfrﬂ}.gr%ﬁgl_gy ae%)%;grﬂrgg&%qr% 21}_9&# A ge,gfri/ ybﬁrpélﬁlgﬂdehne between
henizivh DGRAS,RQHPRERMS 30fis BRIRVAR 16, AT91-aryl optipnally substituted on
nharmaceutical | v. acceotabl f forns thereot i hel udd
Y $& oBR PP ISH DN PERNERORO- CYCLOOCTYL PYRAZOLE
CANNABI NO D MODULATORS CROSS REFERENCE TO RELATED
APPLI GATLONSIT Bf e REQERNhy@RRhiCAL: TS RAAED
of U.S. Provisi onglr% Pat en¥ Applli cat%‘ﬁﬂgg{fl a I\%af) of a salt,
eI opgdune, fictabdliGep pelybwmrplp theredd GheranhXe s dbsent and Rs is
[ BEQk por at ed herein by reference in its entirety and

or all purposes.

An example of the present invention is a compound of formula (Ia):

KRy 7|(1R1

or a salt, isomer, prodrug, metabolite or polymorph thereof wherein X is absent; Xj is |
ébsent; when the dashed line between position 9 and X4R, is absent, X4 is absent and
R4 is hydrogen; when the dashed line between position 9 and X Ry is present, Xy is
absent and R4 is CH-aryl, wherein aryl is optionally substituted at one or more positions
by halogen; R; is selected from aryl or C;-Cj; cycloalkyl, wherein aryl is optionally
substituted at one or more positions by halogen; Rj is -C(0)-Z)(R¢) or

~C(0)-NH-Z5(R10); Rs is heterocyclyl; Ry is aryl, C3-Cy2 cycloalkyl or heterocyclyl,



FI ELD OF THE I NVENTION This invention is directed to
hexahydr o- cycl ooctyl pyrazol e cannabi noid (CB)

woddloat2es conpounds and a nmethod for use in tPERUSIYE/037350
aneliorating or preventing a cannabinoid receptor
medi at ed syndrome, disorder or di sease. BACKGROUND OF

f t bi noi d
e SR O ot Uy o STl Rubiehied BRaEC podare
lhelo@en? Qi er thbohylakegy; 7 lid ¥oseft hiE z?qmeﬁcntﬁﬂo& alkyl.
cannabi s sativa, the npst abundant of which are

THC AR ERERPEniSish B Shontiant gt e or asalt,
GO ?ro@lfugt HRt26Blite 30 BolsBRrpIEGRRIP meﬁm)m, SRS m@m& are

the "cl assical cannabinoid,”™ a termnow uSed to ref
depesdredy sphedtestfiem and derivatives that are
Sty ycty aIIy reI dtothetrlcycllc d|ben qQpyran THC

al XK

c&nnalﬁ%yﬁeheéy]agom@@g“%ﬂﬁ@c@hhi ly related tB
cannabi di ol . Pharifielei2egileat-2ivhvest i gati ons have
cdncersyelghesgl on SEORHH-CHe-a@Bnaneodptlor nodul Ht or s of
t Be pyyelppdngl st r EOINRCH; hagsantardii-@h i ncl udg SR

14171 1(,1;3}%1 mn@@aﬁn@gl@&%@isalt of SR 141716) and

SR 144528. SR 14158152 214 razol e cannabi noi d

dul e 0 |f erentStruct ural
Zgassg%‘ @Oﬁ‘ﬁ*’ﬁgﬂiggﬂﬁéﬁ%ﬁt B oo

ar ma % § a B ¢ he HIO|OgIC&|
e fectcgcﬂ’éeg‘ygt ed CISQ)NHT 334&Haki noi d recept ofls, wil |
lead to further PEVFAEreiberbE-Yhurrent conpounds and
Wil | pEclabidur ce GEPIMEW3SHE B al cl asses | nHt he
future. Certain &iigelddddhepi-Aol udi ng SR 141716, SR
124528yelnbiitylhe | iK@)NH-O#L-adwamtaorlidi nal | y cHassi fi ed
am selcpaibbued ant @YOYNISCH(@HS-aBaMnG@ANSYIder edit 0. act as
1pver2&ﬁcg.g,gg}1y§t @(Oﬁ\ﬁ—m@r?_ﬂ ﬁ’éﬁ&? ant agondlﬁtll -benzyhdene

Henn Bl Ohiogo dec engd ST
gfe;cz i ,@ﬁifzﬁ@ P Bt agon ot

barp ‘ﬂ’éfbcgéo WBipElghl 3t bi nding at t h&+Adtkgpeidene
Tlﬁa c @rﬁsﬂz@h@nﬂ/e CHONBA S §HYphe@P) LB ept or s h@B-4-F-benzylidene
| Mpor 2arClyiphgiyl c XOXNIE(SCHEeycldhexy®)-CH; a | evi@h-4dH-benzylidene
cont i PWOOS-phdng D alCcK OINHR-OBY By ddBlex@ndH B2 ev(gcﬂfnbén%idene

afiseneg.@f, 8@‘9‘ ﬁg@ft'))‘NH hdx@hydesianpl e SR 1417X8 F penzylidene
i ncr eases I hﬁ A sensitizes cell

i
e d oy TR <o P s
modul @bﬁlﬁobﬁdse&ﬁ%?ﬁﬁﬁatb' £ gg. gﬂ&%@%ﬁ%&éﬁb@'@m& LRt

si gnal i ng pat hways acti'vat
NH O NH

include those selected from:

Os_NH
N by LN
N@ o o
Cpd 1 Cpd 2 Cpd 3 '



receptors. PCT Application WXR2006/ 030124 descri bes

pyrazol e derivatives as CBl or CB2 receptor agonists.
w@dwaneessi n the synthesis of CB and cannabi m P€T/062006/037350

| i gands have furthered the devel opnment of receptor

phar macol ogy and provi ded evidence for the existence

of additional cannabinoid receptor sub-types. However,
t here renains<én ongoi ng need_fo e identifijca

and devel opnen f CB1or CB or canna

nodul at or sf t reat mento,gfNm vari ety ofo CB
recept or nodul syndrones di sorders and (i seases..
DETAI LED DEGCR 'TION OF WENTI ON Th ention
is directed {o a conpo . fformul a (1) 4 salt,

I somer ' met abo : ol ymor pk 80
wher ei shed l'i nes bet & positions 2- d
i ONS n formula (1) represent | ocatt+ons for
each of two dd e bonds present when X1Rl is present;
t he daﬁped i nes between positions 3-3a and positions

9a- | MSrmula (1) repmdsent |ocati on€Mér each of -

two doubl e bonds)\ present when X is present; t
dashed line b posi tion X4R4 in for l)
represents theflocation for a | e bond; X1

absent or IQwaggal kyl ene; X2 gy absent or |oyer
al kyl ene; wh&rein only one of X1Rl and R alng
present ;7 X3 absent, )t kyl ene, ‘
al kylid e fgashed | i ne bet ween

posi ti o9 an 4R4 is absént \_X4 is absent o ower
al kyl ene; mhez;ﬁhe dashed |in et ween position 9 and
X4R4 is presen X4 is absent; X5 is absent or |ower
al kyl ed®d7R1 i s selectébdﬁron1hydrogenCPQBkyI

(optionally subs t edciat -lor nore po ons by
hal ogen, hydrb%ygggilome oxy) | ower

al kyl - sul f epyl IoaIkyI or

het erocycly er ein aryl o Q) % cycl oal kyj

het er oc eachoptlonal'y substituted af one or
nore pg by hal oger ,e%fosulfony y

al kyl - a gsul\f onyl , al (qpt i gpally ' ut@ at
one or nore pEsftions b dl ogen;” hydro Qr

al koxy), hydroxy or al koxy> %albonally subsY i d at
one or nore positions by hez 0e4r or hydr 0xA;

sel ected from hydrogen, & (opt i onal | bStICMted
at one or nore positions by halogen hydr 6xy or | ower
al koxy), lower alkyl-sulfenyl, aryl, C3-C&2 cycl oal kyl

Cpd 10 Cpd 11 Cpd 12
Z N
A 0 NO @\/
Oy NH \\y' 0 §H
N ¢l
LN o ) gt:é Ly o
L& = 0
Cl F Cl
F F
Cpd 13 Cpd 14 Cpd 15

10



10

or heterocyclyl, wherein aryl, C -Cl2 cycloal kyl or
heterocyclyl is each optionally substituted at one or

woreoog/opsi ti ons by hal ogen, am nosul fonyl, | oWweeT/US2006/037350

al kyl -am nosul fonyl, al kyl (optionally substituted at
one or nore positions by hal ogen, hydroxy or.|ower

al koxy), hydroxy or al koxy (optionally substituted at
one or nor osi tions by agen or hydroxy); i's
-C(O - Z1( R8)+ ~<8M2- NR7- Z2("R8 -C( O - NR9- Z3 0);
when t he daéheé i ne betwee psition 9 and IS
absent, X4 P5NBsent or

hydr ogen ydroxy, | ower |, I ower al koxysNHEl ogen,
aryl , 3 cMci oal kyl et®rocyclyl, wherein aryl,
C3-Cl12 & oaNky)Clor he lyICli s ea¢h ogtidnal |y
substi tuteéha e or nore \ons by oy, Cbxo,
| ower al kyl onal |y subg ed at oneQr e

A
ord,over al koxy ower

positions hal ggen, hyd

al koxy (optionally substitutled at one or '
posi ti ons fpy hal ogen or hydroxy) or hal ogs whef t he
dashed |ine between position 9 and X4R4 i g, present, X4
is absent and R4 is CH aryl or C%Lheteroc?%lyl,

wher ei FRAP1 or het er o &Pl is each ogtAddBal |y

substi tuted ne or nore positions by hydroxy, oxo,

| ower al kyl, U ower al koxy or hal ogen; R5 is absent,
hydr oxy, halog§n, am no, am noal kyl, alkyl (optionally
substit ut edogiNBne or nore positions by hal ogen,

hydr oxy or | gwer al koxy), al koxy (optionally

substi t ygt ed¢atNone or nore positions by hal ogen or

hydr ox Akoxyy carbonyl al koxy, carbanoyl ,

car bano ylh—aryl, aryloxy, aryl al koxy or
heterocycIJT; is aryl, C3-Cl cycloal kyl or

het er ocyc tferein aryl, C -Cl cycloal kyl or

het er ocyc is &ch optionally substituted by one or

nor e hydr gky, oxo, hal ogen, am no, am noal kyl, al kyl
(optionaIFy substituted at one or nore positions by
hal oger§pdd®dr oxy or | ower al koxy), al koxy (optionally
substituted at one or nore positions by hal ogen or
Pgfiniveyy , car boxy, carbonyl al koxy, carbamoyl ,

car banoyl al kyl, aryl, aryloxy, aryl al koxy or

het er agY el hereiRthe ?«l)(lwgg Withs Havd %‘Q%lllt’?\lv%lnieagﬁg%r Jl

aryl, C3-Cl cycl oa erocycly ere
C3- C12he ferindalkiyy! meanshstapnated btaypkthddsorsaalizhopidi®adhbyalent

ARG i) D tod bR B Rb ATy CAHsYY ehedsd tis ot
Bt to, MRSHRyIPABYIL bPSFL, bs&spfzﬁ»'yﬁ gl%t?llh v.g{ngis el Igg;gg,r heptyl and

al koxy), al’koxy” (optionally substifute
tedikei ons by hal ogen or hydroxy), carboxy,

car bopyl %lrxjﬁo”l(é(ﬁer alkyl” means an alkyl radical of up to 4 carbon atoms. 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
derived by the removal of one hydrogen atom each from two carbon atoms. Alkylene
typically includes, but is not limited to, methylene, ethylene, propylene, isopropylene,

n-butylene, t-butylene, pentylene, hexylene, heptylene and the like. The term “lower

11
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car banoyl , carbanoyl al kyl, aryl, aryloxy, arylal koxy
or heterocyclyl; R is hydrogen or |lower alkyl; RL1OIis

wa@eyor/044215 C12 cycl oal kyl or heterocyclyl, wherBCTUS2096/037350

C3-C1 cycl oal kyl or heterocyclyl is each optionally
substituted by one or nore hydroxy, oxo, hal ogen,

aiMtyiéhe” RMBaRO R Kix }eném%iln %P(P% &%' thyl (ﬁ%ﬁtaﬁrﬂ% eﬁxeaﬁomt of

one or nore positlons roxy or ower
AlRey9nt meaykson a(n(mﬁk}éw dryowmteakylem @bt atomendy whar farther

SRR S Yo S be Bt far pion atom.
am nOSEHeftélﬁy"‘alkl RIBE” Rlekd amailiy) &%ﬁ&%‘h }35%0m1t0 10 carbon

aryloxy, aryla or heterocyclyl
aving Hileapt ¢ 01’1 bl@@ndg‘blab@bbﬁtween\mvo adj BERtcadvon atoms
(]Y@]{%HS onal bs ut ed at on

%ﬂ&r%? € posl Hbc? %“si K%herh‘%ld%géh 59&1 thg SlEqeen pigm < cach from the

ltoeearbah lmxm A‘t@frﬁ@ﬂay oy oﬁealtéaoabbhﬁdhls A¥ibie bORd AAMRE ﬂle cis (E)
of thegf))[co i.nvention is a conpound of formula (1)

X rgng ‘%‘B\%ﬁ?ﬂ Podiders, iypieaBnmciudes. dut patoy hmlqg to,
L a0 M ML AR Tt o

Qunsznyhdme)j cattylem@(bbutnmylmep,q&eﬁjlmwﬁ hnethﬁﬂ-@@&t&nylene) and the

or Jovver al ox C3- Cl. cycl oal ky
?ﬁ%§f‘ rwanse fa@faléyém&mgpg}wmf from 1 10 4

*&@Eb@ﬁ Qs Whe'p%uﬁ%‘f fﬂtt&&?ﬁﬁe%@ﬁiak Ye %}4 }r gﬁgnea(}r 1006 dtkylidene

nmore positions by hal ogen,
saben plom enfl, sithen ferther ﬁ‘@bsgtlp@tlsubabmnbyarﬁmﬂ@gmy be placed on any

? % n? | ower al koxy), hydroxy or al koxy
optional’ly substituted at one or nore positions by

h aI 09 Ghe ermdtiatitdx ey Ineahd) arf—‘%lﬁ?]p b&y&fae bf‘ @k@ﬁ@&% 'H\dmal of up to 10
ention is a conpound of formula or a sal

F%l A AompsraaFhey, Vl?rél‘tl awepta@%rwfgﬁww'e Phing héat@e@hment is formed
g%{eeﬂeﬂlo@i df fgfcﬁ@% n A0 #:d3t a :h?dl%%cfé Elgsciglﬁn on'a p%ren&adlcal

g2 cyclo ereln ary |sot

06 st enans amal(kyp aﬂqylaneraﬁ alkyhﬂéiie(lg&ﬁal ofp to 4
n js.a cqonpound of

%ﬁ% thﬂtsl )L"E%VFr gﬁ%’g}?%@@ u S RRidvBOt lipgitesije) mekoy, ethoxy,

w .
12 Mﬂ’?il W%}Z‘é&é)ﬁ@g{ hl_f@ eﬁ?&bﬁ‘ ﬁBtHe? subgélgtedzg-léﬂ)?g#ﬁpt variables may be

B}ﬂé@b@ﬁ @Pt}i‘mﬁbd’nsatamcorrpound of formula (I) or a

\?\/I{;l leﬁ ein %%r“ﬁgg%fl%%ﬁg?%%%%{w@é{%@ﬁ@ q han rate r%ggc?cfychc
polivyycticer bhdgﬁfh}airbeél_rlb(ﬂﬁﬂ% éggtzen{\i‘ddfcalz(lgr kﬁrlﬁm@bg@ﬂﬁ Rlring of 3 to
cycl oa

é L and, R6 is ary y
ﬁ F% %9@Wlmam¢@igﬁla§ﬂﬁy Caggestoddyyl @angyf 3¢ 12 carbon atoms
hiay 8k ‘aﬁé(qulne)féd ﬂaysc%u%ﬁr {B‘ﬁflégp %q'krlrﬁy f%ut%‘QStéa bOé]I zﬁwg E))?%resgnated

ot e OXY,
bb@nmallyylan@ﬂtaltket ed at one or m)re positions by

hal 0989&05%9{ t?é%al?}rr inlc?uvégg, 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,
fluorenyl, bicyclo[2.2.1Theptyl, bicyclo[2.2.1]heptenyl, bicyclo[2.2.2]octyl,
bicyclo[3.1.1Theptyl, bicyclo[3.2.1]octyl, bicyclo[2.2.2]Joctenyl, bicyclo[3.2.1]octeny],
adamantanyl, octahydro-4,7-methano-1H-~indenyl, octahydro-2,5-methano-pentalenyl

12



al koxy), al koxy (optionally substituted at one or nore
posi ti ons by hal ogen or hydroxy), carboxy,

waearobomeial koxy, carbanoyl, carbanoyl al kyl, arptT/US2006/037350
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aryl oxy, arylal koxy or heterocyclyl. An exanple of the
present invention is a conpound of forrmula (I) or a

méioeﬁef]&%ﬂﬁg as B¢ ﬁéM&&&M Hﬁﬁe@%b: RN 5ng@%\ﬂgﬁé, . é{ﬁ?\fﬂ:her

appstifged, §ub$@t@nbw:@nﬂ s maenbeeplamiloa anfy rinigeapioaseoh.

: g\éﬁgﬁ '1*8% Féggx ‘Defel dﬂgé%fagg%puggp%ﬁﬁ}tmifyt%?tg@pd or unsaturated
V\hﬁhﬁd:}razhafipdl}icycﬁé 6} bilitedA30REbon Kﬁgkgst@llﬁsrﬁd%al dr @WRing group,

al kyl ene, | ower al kylidene or - hydr ogen or
| Wﬁéqemaqtg%st onexripg cabeibatom haquf:en reglyced withink pt more heteroatoms

B R L AT N e

ahkg) xystere Artiog yp o0 4 mardgaﬁ yttoa;h Kﬁg( yh)emb%fwor g dyStedd Ndving from 0
C12 cycl oal k or _het erocycl yl each optionally

ST Eg OBy oo | IIBEXY, SulupatoFeliRg@amber. When
afidad Wﬁﬁﬂ%lEWELen@éskﬂéto(t tddgaﬂ:@llltl tth (ﬁ?ﬁi@lﬂ)éﬂs\l{ﬁ gdneaat heteroatom,

one or nore positions
awkerzin onediekama,tomapmtmgan hyd mﬁkndtelr hsﬂewi:teﬂttfr(ﬁmN @ on®r &

gfgé:t L 'nifl)ci 3211 rﬁ%&?& zﬁlﬂﬁ'ﬁg g%{?(b 5 arl&?ﬁggen atom from a single

amrbkﬁﬁtbﬂ Hi@0¥dn rid®OMBm. A Ké’thro@?&l?ﬂ%ﬂénflg) %ﬁ)'u i@lidfved by the removal
aryl al koxy_ or heterocyclyl gxanp e o?
é@" rhydmﬁ?@ #tamevedch frpme eithes aaron br higlogen wng hionor  a

o RS I S A AT
ab*gmbhn;;ll\ﬂﬁlpynoh@ilk%stn flrom?gn qjggoﬁllgﬁg-dl@xdkgiyl(l) Q)z(ﬁidlyl thiazolyl,
Su e

e £ mileraling fasq iieads ks sy tgkasolyD,
Cﬂlb%lhﬁiyk DXNyraz MM, rpgig]aa%) idin r%@%ﬁ%%’ gﬁ’o‘ﬂtr)lol%loﬁa{zog/rl

het erocyclyl ‘each o
n@i*adlaﬁy idmyzolyixm;admlob@,dntxammllflﬂ pgmnnaHLﬁgyhn pgh&iyllyl

AT 3 OO oS RS i
C@ﬁbﬁhﬂﬂiywﬁy@%yl 6151p5éra£lhylh%@E&QYﬁHUﬂlzmﬁnmﬁéWéﬁn lyl
the present invention is ound

i&indolyl; wdaipyl, ?ﬁ*@@lm@ryln@m@b thicayh rlbbmldyM}’lphenmmldaiolyl,
t 10 bsent ;
ﬁkﬁ?@?&gggﬂ ?u?'npl %glfinol%n 1, f’r&lﬁé%pc@yo@g %E’I%QG‘PQ
quithadziayl, yuisadsiniyt, Gueox by, nleS-@ HiBRyredifydpteriinyR ¥ inuclidinyl,
noal kyl, al kyl (optionally
SR RO FEERa. by Hreiadiosauiiiplomisions al ogen.
L
tlhféemy@ednpxypimaml’)l bnmzodﬁ@duefqvplu hehzfoﬁtetfrﬂ{y’cﬁbtb pyl(ah)'l or

B R, T S oyt sl B Sont
g%{l}lrcggglfﬂli@yﬁg%l&?ﬁ)ﬁée gl 3l dinkde- 4ﬁ-c§€lo%a(@%ﬁ 103, 5z
bicyclo[2.2.1]heptyl, 1- aza—blcyclo[Z 2.2]Joctyl, 8- aza—b1cyclo[3 2.1]Joctyl, 7-oxa-
bicyclo[2.2.1]heptyl and the like.

The term “aryl” means an unsaturated, conjugated = electron monocyclic or
polycyclic hydrocarbon ring system radical or linking group of 6, 9, 10 or 14 carbon

atoms. An aryl radical is derived by the removal of one hydrogen atom from a single
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one or nore al kyl or carbonyl al koxy. An exanple of the
present invention is a conpound of fornmula (1) or a

wa@ador/04428®er, prodrug, netabolite or pol ynor ppCT/big2086637350

wherein R3is -C(O-NHZ3(R10) ; X3 is absent; Z3 is
absent, -NH or al kyl (wherein alkyl is optionally

St ingylut . re. b
Pt B of Do LR PR BB WAL BIR c1 or 2
car bongtepitdeouyd, theacudnpdh@ of slad ¥ lis Mpidodivd] dnyagonist or inverse-
substltutedg§¥ one or nore hydroxy, oxo, hal ogen,
am no, 289AShYHPR¥ECEPRIky| (optional |y substituted at
one or nore positions by hal ogen, hydroxy or | ower
@1koxyhhe Iﬁéthoek gf claiui D9 Xheredthd 8 piydraink OdiYordar ol difase is related to
het er ocycl exanpl e of the present invention is a
corrpodiﬁﬂe& ms‘iahﬂlﬂsan,r;? betss. glausama-aspecitied intjspedaygressure, social

met ab%hhtrﬁodﬁrdlpcg}h e%r heh Ft%?v\gb%'é@l& cc’%'gl}tlon or memory,

-CXO -NHZ (R1O I's absen I's absen

aI kyl orgmﬂqonﬁa@mrsoxanyﬂclmqphsrﬁﬁﬁjvw dsohdkeid tr&ﬂpﬁdtoby/dl@ﬂlﬂers
nmor,e hal o}g An exa present i nvention

| s a é‘& UR a%lf"ltp’&'f RV E‘«lpt)do mréqs §g]n@unela§16ﬁ%ﬁlammatlon disorders,

r odr | WA n R3
R i (t%%)u EGy, o %bsiﬂéf%%ﬁtf"? Rloptiesfon] Kyl o

2o e el ob el b gBreinipa eeotvel s of %Efcor?{n@vm of claim
al koxy, js GRmP Mt B00% %@E@XMJ&%&W J)O‘g}ggﬁgﬁﬁjag or e

heterocyclyl optionall titute
exanpl e of the present invention is a-

D o s Tas e P 19 furt oaaising Vetima, Ampheaingor preventing
met abg) CﬁFr&E;E)OS IrW%B%Q\ oﬁlﬁﬁﬁﬁggiwlﬁgﬁe ibcpretl & %}%ﬂ@drelated or

i ne between tion sen
absen trxletaibuiisnﬂz&latai dyndronge disorder exdisglse irnd saHj@ct it esednhereof

invention is of fornmula (]) or

| sonorrsteds HROLBGY b B By biephin figegt mount of a
mherema;ﬁﬁegaagsﬁsﬂdoaﬁmampa&np@)SItl on.9 and X4R4 is
present, X4 is absent and R4 is CH aryl optlonally

P g die gkl 2 vBrieinghe ek et oo Sompound of claim
CompOurid i AR i PlaAoSBby 00SHREap! 00 UG

net abolite or pol ynorp heéreof wher el s absent
d R npl e of the resent i nvention
5 ?f %ﬁ%ﬁe %écl? h%f‘ugthell %mpr5#ngam§ glep of pdwpigistering to the
pr odr WGbje £t @lihdtonProRRt Xxﬂﬁéﬂg E§ g&@%nm bEkfedlive a'fhount of

absent ; X3 I's absent;” when et ween
posi t |amng>oan¢10§<¢llmm$aacbsdmapemc agengbsent and R4 is
hydr ogen; when the dashed |ine between position 9 and

$6R4 e 915@1?&?61‘ clﬁni fn) @F?r@ﬂltthgﬂ%r#é?ﬂéé a%h ar a)ﬁ antlconvulsant ora

wherei n ar I's optionally subs
posit pmntsacbptﬂwdgegen; Ri is selected from aryI or C3-
cycl oal kyl, wherein aryl is optionally

27.  The method of claim 26 wherein the anticonvulsant is topiramate, analogs of
topiramate, carbamazepine, valproic acid, lamotrigine, gabapentin, phenytoin

and the like and mixtures or pharmaceutically acceptable salts thereof.

28.  The method of claim 26 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.
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substituted at one or nore positions by halogen; Ris
-C(O-Zi(R) or -C(O-NHZ3(R10); R6 is heterocyclyl;

wRi@7ios42a5 yl , C3- Cl2 cycl oal kyl or het erocycl yPCT82086/037350

aryl or C3- 2 cycloalkyl is each optionally
substituted by one or nore hal ogen, alkyl or

car bonyl al koxy Z1l.is sent; and, Z3 is absent, -NH
o?a'-“atrf@rg atem. Amangleae é‘f‘E’tnlgéf‘ﬂ’r% dptiveducthe resRoYa oftwo hydrogen

f I
Y uikh o Qultion ik i LB Sty 18R bRC A hteq to
Xarayk naphtlepdenydiezolengle Iamhreednsﬂ randtie likec| ohexyl
ON = 3)3- H bi h -2-yl 2
g/cl) ot};ﬁé%ﬁemf‘:(%}’-%gr )ﬁ—?a§s ﬁé%ﬂiéipgﬁ‘elfow 1?1%§r 2 gpent yl

O NHF -
S(CH)Z CI—BWI?I&% ?(ﬁ:’x;lgil@g%gﬁ Iheel\ﬂ]s a@a&c@%bﬁ‘%&%ﬂ;l&@o&% %ﬁi" foxcgfalkyl)z.

C( O) NHeHeop “ aningsialianyl ameansydl radcel quhe fﬂn&m}pl or sozNHQ

&0 N1 gt s BT Bl o By s AR 0 s
cycl oUIJHeytbrrﬁZ( Sy Ny nidads 4 Eddich) 8f tthormula -O-aryl.

bi cycl Q[ 2. 2. 1] hept - 2 -yl 9 cycl obut C(O NHCH
2- adanﬁrﬁ tgipo [*Carbameyl’] meansa edinal pf %@@W@K@@)NHz

3 d « »
& 0 N 13" sk i TR foryla -G NEL-aty o
2CL0OMN (allkeybbenyl C( O NH- (/ ?- CH) ( phenyl )-CH 3

-4-E:b 3 2.4-C ) |
80) N T A e e SrideAl Bf the Forpda ZG(ORAEYL

4HQ| v FOeEOR |
(T) , el il enye%e(a’hs 9&&%&} gf glﬁ, )}“orn}ﬁha -COOH or -CO,H.

C(O Nniﬂ(ese l@q@i’etwyLMEn BIné:anscﬂuérdae:hkyb,l tteme of Godo.

(2) 44C| lén% et%% | iﬁq ﬁél%@lagg g” C'_(!,)aé X o o%?f of th)e formu‘?la -NH-alkyl or

G:N@lk\wz(l ?-CH) (cycl ohexyl )-CH 3 (')-4-F-benzylidene 18
2,4-C phenyl C(O) NH hexahydro- () - 4 F- benzyl i dene
cycl OF;%W tefrt layer alkvbaminogwfonyh’ wpan aghdigllof the formula

N ekl ) -4- F-benzyl i dene Conpounds of
For%rul a §>Iq) a%(ber%aP/}?%ceutl cally acceptable forns

t her edheiterod ‘ddwct fikglesudfohel trachnf b eadicaDpd tHe foRAuIZ -SPL alkyl or

38{38)1\€(a1%8 5 Cpd 6Definitions

The term “substituted” means one or more hydrogen atoms on a core molecule

have been replaced with one or more radicals or linking groups, wherein the linking
group, by definition is also further substituted. The ability of a particular radical or
linking group to replace a hydrogen atom is optimally expected by one skilled to art to
result in a chemically stable core molecule.

The term “dependently selected” means one or more substituent variables are

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

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).
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As used herein, the followng terns have the foll ow ng
meani ngs: The term "al kyl" neans a saturated branched

worosiifht chai n nonoval ent hydrocar bon radi eet/usfooerps7350

to 10 carbon atonms. Al'kyl typically includes, but is
not limted to, nethyl, ethyl, propyl, isopropyl,

?ﬁ@Wcheutﬁcl’c}?%%s pentyl, hexyl, heptyl and the |ike.

term "l ower al kyl" neans an al kyl radical of up to
4 carbon atonms. The point of attachnment may be on any
al kyl ®he tampaunds ki/the pagsbmtrinednoion ame, bevgresent iarthé éorm of

substitute substituent variaples nmay be placed on
aﬁvf%la?%{sﬁglbf %ﬁ&‘?ﬂ?ﬁs Sy _rﬁ/Of 3p57 raelicings, A DhagBEcsRbgadly
biRpsteIE salts I WMpouilad 5f HRNAYEBAerBY Qr&%g\%gﬁ%:iéﬁc/anionic or

| i nki ng group of up to 10 carbon atons, wher
Ib&‘q‘ia/fwgiogic@agf¢mlsderi ved by the renoval of one

hydrogen atom each fromtwo carbon atons. Al kyl ene

t ypi cabiijablephanaeceutibally dceepiatile kaltsi dfekk tampomibyf @ieinvention

A e T i
| thk @empbend KIcHRdin PR ¥hEREWitE BRI oﬁlé E%W?e%Fally

l'inking group of up to 4 carbon atons. T
aaoceiRble acidraagh asehysino dulgricaddidy [sekferioacid,dwewaria bkigd) makeic acid,

car t nd, .when further, .substjtuted,. substi.tuent
VRePA RAE R PGt B g SR B SO i o
"phdsphoritead. means an al kyl ene |inking group of from1l
to 10 carbon atonms having at |east one double bond

f or medFWEheRBeR Whea theperapeinds af hepreseniinyentisarcaity anlgidic

ST 0 TR0y LR
aaltere @ dodinoudr fokessidoisalte; dilaihe ichrtle et saltshe.gCedci(m) or

or trans ~conforpation.. Al kylidene typically

i HRghraue éaﬁﬁt aq%éaﬁ%froaqnf’«&“t“@oﬁ%%‘?le REsaRiA ligdade e.g quaternary
VAnybhie@its PTIRRY eh 88 RatiVeS it includ:

nmet ha[ll yl ené, al %/;’F [ ggﬁaetl‘}(e%ag{l%%g!ﬁ%@?& gﬁeé))t?bl%?agtts)}?céﬁ%e the
(fellpyingn peasaie,) benpanesyifamate, bSizoate hyikarBormue, sl fatee pitamrdte, borate,

PGk e b e P S SaREn e fof i cAShiance
[udtrate, dihydbtldetides ety fulfiras, Aidbnalek YiutAeRe h?'ﬂrzﬂb%fe,
S

al kyl i dene carbon atom and, when further subsfituted,
bromaes hydipetrenidss iagide, rothiprate dactaic anglacamlsate, mandelate,

- al y Lkvl .. al kyl
ARl Rad i SRR hBbl nieBpha Sufiee
siearaie, salyigesucainate) tavtreee, abyyldtbie poi nt of attachment is

fornmed,by the renoval, of .the hydrogen atomfrom a .
hydr ogY I@épfgﬁ?ﬁgkni"?fﬁmm Hdes Wwidha afs seonginradrugsrand metehplites of the

"ofWRIN@ KK InVERADS. Bleddbky ! sucl?{n{%l\k%? %g{l’ ﬁrg%b@iké‘s Ai%e

radical of up to 4 carbon atons.
tfypdtionnl derivadvesdd she dompausdnihht dre méddélgt convertibleioxipo into an

oXVY. propoxy, butoxy and the Iike. When further
TS Foofad

substituent variables may be placed on
any al'RexyinGhe Pefods 8Mreatment of the present invention, the term

“administering” shall encompass the means for treating, ameliorating or preventing 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.
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The term "cvcl oal kyl" neans a saturated or partially
unsat ur ated nonocyclic, polycyclic or bridged

wohydroecaibon ring systemradical or |inking grROpUSA06/037350
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ring of 3 to 20 carbon atons nay be designated by C3-

Ccycl oal kyl; a ring of 3 to 12 carbon atons may be

desi gnat ed by C3-12 cycloalkyl, aring of 3 to 8

c ar bo ril“lmttenn “mﬂl@ notess g plaarmhcwwaﬂy 8ceeptableafioky |of g dgnctional

|
el e e v on o S G5 ep o P brodrug may
Odéc l19 Q@éM{wel? )é@ﬂl\@;hlﬁéﬁﬁé/dr wiaMEESVeRs ¥ vive Mﬁdx%ﬁ%’ Frodrug

i ndanyl, indenyl, 1,2,3,4-tetrahydro-naphthal en
S08Ippnent; & papkidyy inashyehpieeuryor Wisicly cnveris ¢ viyp {Qiabadsive

RZOC hept
PR TE PR EK) arlatiyalyoweigs epmpgient of i comppund that
kdoﬁiﬁﬂlﬁés&o Zhelitﬂlﬁﬁ& iéioloéid:al vetivfylafter b]edftemhg mydilable in vivo (i.€., as a
bi cycl o[ 2 2] octyl, bicyclo[3.1.1] heptyl

tm@tyﬁwlﬁF)g, Qorm']egfé@ry'ql pro@@@.y@q oF ﬁlezsegzjcge]@ éqxﬂ,preparatlon of suitable

gﬂcr‘c‘)éf%)%g{eﬁvit \ys é’zlibedf_lﬁ ng%agfﬁ]{e, “Design of Prodrugs”, ed. H.

oeralgylaiﬂoEEeﬁenﬁ%ﬁno pent al enyl (al so referred to as
hexahy r025rrehn ental enyl ) and.the | e We

f ur t hePhegBar " ol f ot ity Akeblaty gt SFa
PGB Oder Ay b9 c&ﬁﬁ&ﬁ%ﬂ AR MRt R aalt thereof), wherein the
"heterocycl yl " means a saturat ed, part| ally

uisvativatsedebtivelydess @ﬁta\tee@nmm@@tytfl @:Cormmuyléyl@at icentgiputes to

P g PR AL sk PO SRR B nas been

repl acegk ?ﬁeﬁéht @fentdén (Etmteﬁnﬂﬂeﬂee b@@p@nﬂs lof deardesthdry and mixtures

selected fromN, Oor S. A heter oc%% ﬁ/ ring system

f derenbr Thenerg fisomer'T jefess tcquaprunds thaghays teesanramaggien and

altngfycﬁlapg/e Pﬁ?tr(ﬁffgr 1n%€g§19£ aﬁ?%& SRe Rl r}ﬂgl:r)g @M Qich Quiktances
itrogen a i ng rs an oxyge sul fur atom

rha‘v@ ﬂmsﬂn&rnurﬂﬂfm randtkind\nf dtdmys v dififerbh strvciinen dds strugutad

t adj acen rin ers be a het eroat gm. er.ej

HTefrabE A e P OGRS FRBDR e i S aR Fale the plane
fg pﬁglg}glze@@m erédifiph@socycl yl radical is derived by

t he renoval one hydro en atom from a single carbon

or ni thﬁg@mr“W” erretcexsgmytsqu lidgnitigad aegstigniserpthpsdiffer in

R S b e T

t M@ﬂe@ﬁbin)érsl \ﬁlﬁérbiﬁ%ﬁ,asﬁﬂmarﬁ:an?tu’dstlmtécbchﬂbcm att)mraycts, as a chiral
t hi enyl yrrole, 2-pyrrolinyl, 3-pyrroliny]

DWW |TbPrﬁf§}Tﬂ Ghizak ’GP?FS toP olapdk Shak ot Smpglp on its mirror
i %é,o E?/dgpgfghyeg%%ééﬂf aflaxis O?th(ﬂléﬂyclr cgﬁ%f'?f s(ryﬁfn?%tff dThe term

2“gqupnidarobd” myflers tpynanbh paiir o inolqeylaa zydcyds thatamzmcbrymages of each

It é }312%@2 01|3 %tzqq%@’gisﬂ%o ld,ﬁertfﬂfmra kﬁ%ﬁp@_ﬁ{)ﬁe i ‘%Zs?ergmsomers that
pér@%()t f@lzﬁé’d as r}xfrflorqm9 ¥&NYhe S?R%BRMR"' AUd s vef}regéﬂt tﬁl'l4:,'5‘(Fliﬂf1,gura‘tlon

hi onor phol I ny pyrtdaziny pyrimdinyl, pyrazinyl
pof{‘cmnbatzmmtb aroané p@hyal carMcﬂwrn(ShyThe smbﬂlyl R*" and "S*" denote the
ndol

SRR B S LR, b nege L.

b enzt hirpg iyl “rad%Hfatd’T)dr ratEnitin D@hreZ kdTitls to 8 EbMPburitydf, equimolar
i soqui nol i nyl ;| ci nnol i nyT,
quantities of two enantiomeric species, wherein the compound is devoid of optical

activity. The term “optical activity” refers to the degree to which a chiral molecule or

nonracemic mixture of chiral molecules rotates the plane of polarized light.
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pht hal zi nyl , qui nazolinyl, quinoxalinyl,
1, 8-napht hyridinyl, pteridinyl, quinuclidinyl,

wheosdloyan®- | , 4- di azepi nyl, 1, 3-benzodi oxol yl (BCBH0S2006/037350

known as 1, 3- net hyl enedi oxyphenyl ),

2, 3-di hydro-1, 4-benzodi oxi nyl (al so known as

1, 4- etThe teAR dbYRRNE RBlnkr” LBRNE R 18b A% 1R T in the orientation of
benzo-tetrahydro-pyranyl, benzo-dihydro-thienyl,

substitugnt piamsinyehabonshipipsl wtept carbont drubleondsios Gycloalkyl ring

t L -4, ~.cyGl ohexa( Lenyl .
A BROa OGHTITIRAR ooy Cotsr damagppogh side of o
Zatboh}dagiinydouble md-RAyChECihoh & & 2Ledigtration. In the "E” (o?posite
8;@2& bi cycl o[ 3.2. 1] octyl, 7-oxabicyclo[ 2.2.1]hepty] ]
Sied) ple”qhajed configuratingitie sphstitnenisears 08 OPDPRiEtsidea ietlationship to
i - Py r T || i 4 | C‘ L’C . “ M

e R
Qubstilzuﬁmts aré ocilantb? on alh@sﬁmga shde ia rrylhtim@](cﬂilﬁt@l thé Sarﬁ@rli-ba/:ﬁén double

I enov of one hy gen atom from a _singl e20. )
g S SRS o (e AR S 3T R o b n s o
tRRE P& Hgur ftich. @'mé’"cis@%%nﬁ%ﬁ%ﬂ,’ the MBLituldts (G UIRY Mine side in
of claim1l is an agonist, antagoni st or I nverseagoni St
delatipnshipeioghe plane off the Ting; mshd tichosf calfigumatiod, thleanbstituents are on
t syndr one i sorder .or .dis e.is related to . .
ggggstl%/et%c?es hiog feall%bqniglélﬁﬁo g}ea[g eéag,acﬁegﬁl% Céﬂgpg%é@gpg@ mixture of
“olst and Urads” PpRSE e dess@fated]“cRANNTDOShdtifRhFSbAs (other than H)
sei zures, substance abuse, |earning, cognition or

EAhed to 8 byidped bisyelisctypiom mry brincineeagelson "ehowsinfiguration. In

i | ' [ I t ti it .
e 2ndlsr BRSO o RA U5 Sl ASATRL Rl 5 Sl poin
dosaddie krgeriof dguivatresiain@lg brifigesytin thedak 6" ERITRAYULABA] ther
neuroprotection. 22, The nethod of claim 19 wherein, )
tﬁ%ﬂ“@‘?@&&%ﬂ@f&e tﬁ@iimdgsmnﬁ vt s seplist obihsityyp fepajning bridges.
from abRys v uREkLsPBA K fiaYa &?&ﬁB%ﬁQQm&’&ﬁé&%&?%ﬁ%&io

{ .
The method of claim 19 furthler conprising treatl’
aeparpand inirgurss theref emtd tngrepa@Biompmads of the present invention are

i.nver se-agonj,st lated appetite rel ated, obesity .

e R R S E e SR
dvSRdSSstrting nfddj8Cbr dal bb PEsHatddas SRIMGRMAIK it 8hd MEn obtained
step of admnistering to the subject an effective

ahirsptved isomerpasingipehngues gesti-knovoutepbosedf ok dipanyiskilllin the art.
24. TRe.B | W 23 Whedei by L he: eff el vie "o
armun?ﬁgé tﬂggcdo%%%%%n%f 2 aSrrﬂ;T 1lkls f ’on‘%’abS’lﬁt a1 X0

ad Rgrddayretised boddscl3bd epdik Gordayicatdiy atdiecofEbhatdofE) relative to
iing the step of adm nisteri n%

claim 19 furt&er .COR@;H@ ep ¢ !
g §oreHRolef apd atg igts tredrehissiaiined inthediteratyer dEFA

. . X f . . | H
SO0 LA TR, RPN s P
WPEe. @53t HB. t her apeutic agent is an anticonvul sant or

a contraceptive agent. . . e
T8 cox%pounds o Hhe present invention may be prepared as individual isomers

by either isomer-specific synthesis or resolved from an isomeric mixture. Conventional
resolution techniques include forming the free base of each isomer of an isomeric pair
using an optically active salt (followed by fractional crystallization and regeneration of
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
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27. The nethod of claim 26 wherein the anticonvul sant
is topiramate, anal ogs of topiramate, carbamazepi ne,

wo adopeiaes aci d, | anotri gi ne, gabapentin, phenyPOI/NSzNE037350
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the |ike and m xtures or pharmaceutically acceptabl e
salts thereof. 28. The nethod of claim 26 wherein the

- DRRAERTE L TR Rtn orfoReRRORBEl oot b BRLR: SlfRan

est r OgBirIG@HBAY) 8fhpoids df (Y FbschOMERIRRhAYRave one ot more
optlonally haV|ng a folic acid conmponent. 68carbo

rp gmamhrﬁr amrﬂrcylls erwstallipiionys grdassuck ageiniopdet] @;betm@luded in

0 rbo n
fﬁ@g ex!&}/qn[ ﬁg%lﬁdn@#g gsvégn%%g%? éorﬁ%&xpﬁ? {f‘ §(gvates with
ptvatey {ie. n@ﬂfm&xa beeythmon dudaaiolvean! Midarhnte AblintdiRed to be
like. The term "am no" means a radical of the formula

ofncopgnassed pathinsthe,scone of shis igentigans a radi cal of the
for mul Bun Ypihe gfoceé\éggkég%lr%{%ratém%ﬁ e CO mrﬁﬂunds of the present

"am nosul f ns ara
- BORNk¢D, 1tﬁmy heerraaeS'sanyydlﬂYdrdxgﬂabm&ampomctrmﬂmne& oafeadtive groups

Eg%?;“&yg? “’t"hFéwfeé Fﬂ%/ﬁeéned(} ﬁﬂg;’ 1?% régflclg‘f%‘]bygg?%gﬁgwnvenﬁonal'

NBfEtiAg gﬁﬂF@ 3hctPds hb cié?.éﬂiﬂ@daln %ote&(\@@‘l‘dg?s i oh it Bhemistry,
‘car band means a radica of mul a
- - O g/lq@meol’len@p(@rw(sal%ﬁl, yd T'WMeGregnenk P.G.M. Wuts, Protective

) 4 5 fe ﬁﬂ%an% %/aéo% }é@ ’ltki,eapdptggtﬂng)groups may be

tfaﬁaofvedi aud eonveehl sﬁlbseqﬁé&hitagyﬂl@m ehdthodyadn@wnah the art.
halogen nmeans fluoro, chloro, bronmo or iodo. The

al kyl -am no" neans a radical of the
fgéeﬁ’{lﬁeg%%eal kyl or -N(al kyl)2. The term"| ower
al kyl -am nosul fonyl " nmeans a radical of the fornula
- SO2NHBI I&;ltli Ch2 cas@ibiijaitl kgdep®@rs Hdieng terthe Gl-pmmimcoupled receptor

S S ra mul a
AR o receqlBs NsT e W pdliviniye BfE Ptiverr
NeaRmefibearRrdofif, WHhaaeBita NORBe @ﬁcﬁnﬁ&faﬁn&? h&EMk Gdenylate
have been repl aced with one or nore radicals or

| eskasaEp ghibifie; tyms@ﬂceum chpyenels. (i hgecgptwrﬂre biesent in the CNS
gﬁ%&&h&h@ éxi)r ec‘(pm}c b%ﬁlt}%mxi u&’s%cutxtgﬁ %up ﬁ%ﬁrg%ﬁ%%lgl t ement such

articu group
hgsdh@bxppo@mqjm |(memmy sretalgy), embahmd (dowrdifngionkdf mhek fubction,
tor in a chemcally stable core nol ecule

oS beluseh dam Ephia @avbment aisD oppoplamsie tiermal
iﬂg@ngl%ﬂrl](g# I%gl?]ro%@dgcﬁﬁé r?e‘ioaa%é eag?Etgna,g @{)ﬁntbﬂce(% %?én‘h%&ﬁ cerebral cortex
alspesis) ang peniphery regions such as lymphoid organs (cell med1ated and innate
immunity), vascular smooth muscle cells (blood pressure), gastrointestinal tract (innate
antiinflammatory in the tract and in the esophagus, duodenum, jejunum, ileum and
colon, controlling esophageal and gastrointestinal motility), lung smooth muscle cells

(bronchodilation), 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 (immune system modulation) and retina (intraocular
pressure). CB2 mRNA is found in the CNS in cerebellar granule cells (coordinating

motor function). Pharmacological and physiological evidence also suggests that there
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tabular list). The substituent nonenclature used in
the disclosure of the present invention was derived

wasing442esrencl at ure rules well known to those B&I/UB®A6/037350

inthe art (e.g., IUPAC). 1l4Pharmaceutical Forns The
conpounds of the present invention may be present in

e B o TR F bl S e SRR 0 4 BebPucdia -

@:haﬂabttemcdrpounds of this invention refer to non-toxic

aci di ni oni,c or basi.c/ catl onic salt fornms. Suitable

phar maCBEFeREEYAlpn QF inbihition ef & &IB receitton appeas ppadiats arious

tg i t

§ Jhciohfd Qo DRSS, BE A 0P BiBir BpHORH iifYde, but are
@lohbmutndl tcacot@tr(dlm@apm:utdw ecgubwiag tmeubodisin) dabstes, wedumgof

har maceut 'tC LIX %‘,‘}:ﬂIPSt able acjd suych as

BEATS I M PO AT PEgss e oEsaling saciak and maeodydisqpders; geating
@szsﬂn 1S MRS, thhatiAS SltsfandE hlise R
acll de tartaric acid, ug%r bosnlnc algllsg %Jrag&kosg%orl ugclg%:rlhé]”
rcogniHen fest memeBh cohtéolbngrprgan@gntmtnoh enp nmsehatspasm treating bowel

SR, WS N Ao S S uferl it i By ormpurment
dlisloedars mizhidlg iS@hie and. igflaiREiioiiebrdeR! AgalauAL 28 kwth, use in
al kaline earth netal salts, e.g. cal ci um or magnesi um

DA TRanagERICala PIeAS AdieHEAPTQiEetiveagrr i dhalikani ¢ | i gands,
€. sent at 1 v \
oh gr rraqgllgﬁ S::éfglga TIee g% %ghléa -ﬂ?éftcl'dlpé Q‘P ct%ﬁxg)ounés Nthe

fatuwaIhgr (Ia)aﬁtthﬂ presdne mn&&ulai@mflﬂ fol@ziag! #meliorating or
bi car bonat e, Fl(gl];ilfate itartrate, borate, brom de

PLGVERIRE 3 capigly ée%earora%ﬂw Sndgeme-<hisordes op divgese including,
ol Rl r _
el it s ot g 1 g L VN S, o
Ass@eisisdGniransulan pmssmhl P, degiall amdlmlmd dlsmdhs me&nlea-related
ldﬁSEc%%s Sulﬁ?ﬁng‘% gbusgg c{eés ! nar}ﬂg,tcg)tlggitxon anX)or memory disorders,

nitra

powsindisdraérsli ipiospRdRorden, Il@dbhﬂit& achi{RRHRbRlersS HlohahEnt

uccj nate, tartrate, tosylate. The present invention

15e1dgEre EniERG isordezs oge@beémpar@m @ng@dauadcqmpam drgascaptraction
the n ner al
A L T
QEIWthﬂlrowdmgofeutdpeoteam‘mmmﬂdBe likat are readily

convertible in vivo {nfo an active conpound. Thus, in
t he n@ilﬁ BHFSCHNePEgR }?e#ﬁec 6 19 R&NgSheckion ireptinge AREoFatiBg Ar

bﬁ"v@ﬂu@%aﬁhﬁhﬁélﬁ ?&eﬁﬁ)‘i‘ %édlﬁé@%’ﬂe e, tdgk%r(fé? %P ﬁlsga%% in a subject

treating, aneliorating or preventing a syndr
i nase dearedd) rCOmPSlelag ¢halgiem of dhuinisermigro diet dubﬁct:ﬂmfwnde amount

SPEEIdpGAoY rdhRg g5 ed

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 an effective amount
of a compound of formulae (Ia) or prodrug, metabolite, or composition thereof.

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 formula (I)
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or a conpound, or prodrug or netabolite thereof, which
woul d obvi ously be included within the scope of the

wo nvenid20m al beit not specifically disclosed fBET/US2006/037350

certain of the instant conpounds. 15The term "prodrug"
means a pharmaceutically acceptable formof a
faﬂagtthé}gfguug%géﬁ{atlve of a conpound of the invention
(or a salt thereof), wherein the prodrug may be: 1) a

r el at iXhelpyesaut inventionas dirsaed totd mbthod fmﬁrda&ng,mnwlmmtmg or

an_ac odr u onen a relativ i pactiyve
PR RO RRRE LR Miinsl byt iser iy Gheat g subject
R AR BBleof mptlsinfk the k@b iof ahMidiRsSn Ao thy SuthQARLBEBnaAbn

t he conpound that contributes to therapeutic

Predustindier therepy Pemppsingan pfectivie agoaneof adsingpaund of fomulae (Ia)

bolite). Conventional procedures for
(ahd?l gietuiﬂgn anﬁd preparation of suitable prodrug

der i vatiewpsutis spefigvonichgfatedforuoé irPx asmimbiBation 6 afd/or

Prodrugs”. ed. H, Bundgaard, Elsevier, 1985. The term

UhRIRRIEHPY the Presens ieveatiph mm@mammnvyisa@t@mC@ntr@ceﬁa@wmgent
v d

e BRI Caef 76 IR S yre Sof BIRRNRE i Binghidfe, apaiogs of

itepizantatd, gibumlayepies salacdic vedclampaiping, gabapehitn, phepauinthnd the

hat ontrlbute to ther eutlcP|o ical activity
21?(? FUXtgmRS 5 PaY %}C@ ﬁcq;p% e sph@ Feof. e'll]}le contraceptive
lapMROIncRde Czﬁﬂ%@&ﬂétﬂhﬁﬁe@t‘é”ﬁﬁﬂ'ﬁg ir(@est‘fr?[)hl?léﬁréﬂrra;&p%&e% and

and m xtures thereof. The term "i soner
CORFRTAPIdNES e inchedecbotine pEaResiTopEEiehi a:nd aaredttogdnemuipminent.

r si cal / or c al . ,
AP e o et foulop PR G GRr e Rbo SR Wiimmin e spiraceptive
ki axdoraf coatras@ptivetandiwiepsin ithe Sonkrd6dpive optIQRIISiRdIGddd raeflohc acid
difference may be in constitution (geonetricC isomers)
SPPARCRh ability to rotate the pl ane of poI arl zed
i ght oner!
t Ogl sgg]réﬁlgeg?bé%e ey e;-g gl%letu?&{%ftcl%%ﬁ nat ?ubl’ect ﬁomprlsmg
thesstepr ofaadgenisteting fo theaibjeat mmnpdmtﬁmawﬁereﬁrtaﬂ torap&diton
and di astereoners are égzr eoi soners wherei n an

SRS 2iORYASrPUYHANG 3 (B deceRras dny cateotRORIst Qr apgagonist compound
ﬁflfdrﬁalula(éQI)t& Ia), Wf‘elélﬁrtﬁ@ cdhdsilon &IRE & Lﬂoé‘torgﬁjlcﬂ{e% fhe

that is not superposable on its mrror |naege, |nplying
ﬁ%e@@g@nt@ssms the sehiect imtding wéighte or center of
Symet. ers to

pai r ob ¢ %els%% ]?Vﬂlp% L&% g%ﬁi&bgp W?W%rrm?ﬁﬁ@%“ gsplul for

Ganihgphielioratitk G FeVtting UEE RREH0L fhediblR s§80Ine, disorder or
‘di astereoner" refers to stereoi soners that are not

Fl’éF%?Pe dhg ysefplngssrofiapagwennd piths prsentsinvartion o COISposmon thereof
ACPCBABINDE AU MR S RHBh bAHS 848 hein. The

ekmpebé suchaise élchidey ereattiyf a@uﬁa’fatm@ 8r vérmﬁagtal plaaitysof CB
around a_chiral carbop aton(s). . The term "racemate"
eepiprpgiated sygdrames, dﬂ%ﬁé‘?% Of @S%aséfbn'pound of equi nol ar

The present invention is also directed to a method for treating, ameliorating or
preventing a CB receptor mediated syndrome, disorder or disease in a subject in need
thereof wherein the syndrome, disorder or disease is related to appetite, metabolism,
diabetes, glaucoma-associated intraocular pressure, social and mood disorders, seizures,

substance abuse, learning, cognition or memory, organ contraction or muscle spasm,

bowel disorders, respiratory disorders, locomotor activity or movement disorders,
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quantities of two enantioneric species, wherein the
conpound i s devoid of optical activity. The term

wO egwioeehs activity" refers to the degree to whPChus2006/037350
chiral nolecule or nonracem c mxture of chira
nol ecul es rotates the plane of polarised |ight. \The
fnfhie ard8AMBhidatioh 8R6RIErs {uﬁfegﬁlﬁteﬂ Qell SRR Spif Aanslichient,
in the orientation of substituent atons in
W%MQﬂD@mgﬁinﬂbebk@arbon carbon doubl e bond, to a

cycl I [

Co R oA B B R LBV E e oo ncudes
£ asthpaumadiab g aaedhi mhibﬁlﬂfb dmytablE(ICﬁ) £7 OB ficeptor bmdmg act1v1ty
configuration. In the " ggosme sided) or "chair!

@fdrﬂwmmra@pubw HVhe @gbts(i 1 gtvgen abpt@gpad ite abagit §dd nM;

pitues Do TS UM < eyl G BB Ron B B SR B 0T b
f?;ééﬂ AB&RIPY E@awu't 8101 SRt HBHESR 1 th about 0.01 nM;

ationship to the carbon-carbon doubl e bond
‘&m'sd:n shoan 20GbMI® about{bdl nMabetiecanbatHed niVbtogabout 0.01 nM;

b i t '
Gnerir FoAM T ARPHOBL Al Sefibortihobl ATRM tpypont 001 mh
Bathedd ABeRP1E n¥ & Hout Oe nMRMBr sModeo.imm.el ationship to
the plane of the rin in the "trans" configuration,

t h e sabswmnoueda pﬁfm?a@ D ka3 faraise peie €B TecembprampdHatr of the
161fventé0n Bclg %s & {:ornt‘laﬂcﬁmdsl’lsgl&g ggf?;f gébglzsst Ifé?\f?lfplg(d‘ﬁl %éﬁﬁgbqndmg

adtivity lof BBSveen AbORIIOWIM RS adu@ U@l(mhl%twééiﬁ{bohi) Ziim/ﬁﬂb%dut 0.01
to a bridged bicyclic system may be in an "endo"

nbeétwemfab(gurlétquﬁo abpqut O19d ni\é;mwe@mﬁougm BM *@rﬁbouﬂﬂeOl nM;

chvaen it A i Skl D1 O weetrotind g S B o

bltwk : Ioglg 900 ﬁmol B, OPHM 'be@veéﬂ *aﬁéattm@ @M t@aﬂo@m 84 nM;

to a e point toward th l er of
b@wacm atrogpt BO indylyesabolit 0.0% nvh lmwaml@osﬁ %Q)UM ﬂ@a&bOthéOl nM;

ke T 30 b P isp D L5 BORE a1 3R onpounds of -t he
p r esent confpRnd opfortutieql)ldi€la) ERTTNE RS h @H Hcéptai madhlgtor of the

can be prepared syntheti calasé/ fromcomerci al |
wanmqu@luéma compouRdharing|aCR} artagorie Iosdprnt-Bd agtpgonist

grrer I v1§¥ é% B rt\%% ﬁ)q)uE g(? a%)ﬂ%t IOHF{SIO %%Ri/eeggbout 25 uM to

ques hos
%(ﬂit wmlmkbédveélﬂaﬂoh@m %M toTAb@uﬂ @QITEM (be@@e%ﬁ b&IADIM to about
" "cis," "trans, exo’

ﬁﬂdi n'I\é;ﬁBbu’Veemraé)ousb dMa‘@ apesichd. ObaM etvesicn abaut SORGM &t ahwglt 0.01

BVE DrivenabicnoseT tn i D 0YaM hefivieh Bad 1E it Se g 001
hAUBEG B8 GRETTEI0AMN 1tO ﬁl%uft QrOIEiMd BERRERLbod: 0D 9B H%’Bo%i 01 oM;
(Séction E), Pure Appl. Che 1976, 45: 13-30)

b@wpomnbmltdﬂ nMheo mgéﬂﬂll\ﬂnoe&hquoﬂ lnﬂ&i be pr epar ed as

i ndi vi,dual s. b It h isoner-s S e

o t oL PRE T SH R sl S v TR st A ERk Bt e
nReaticH inedb£s Bhhpoles HakBleWIEB | afveisedgbhiet ¥as6 for kn:a}spln@érse-
each i sonmer of an isomeric pair using an optical

aganis) dikig aqtivitly lob ke ey aboud SDiLdM &0 alauy QtOellanl@ttwm about 25
quto a%% &6?M%etween about 15 UM to about 0.01 nM; between about 10 pM

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
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the free base), formng an ester or am de of each of
the isonmers of an isoneric pair (followed by

wa@ boogrowt20y)r aphi ¢ separati on and renoval of thePChiUsENN6/037350
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auxiliary) or resolving an isoneric mxture of either
a stalling material or a final product using
17preparative TLC (thin | ayer chromatography) or a

c#hous.OLmME he@vw oFfQ m¥rtasbeyt Otinpu hdtvash abbiat 20 nM to about

COSE BRL AUEOL Y TN By et A RGN L TR i

to be Anohipdend bﬂfohhﬁla& ¢DRE (1) fdrhe by EBL dedbtor Hodulator of the
addi tjon, sone of the _conmpounds may form solvates with

iy etion ingludesin eampauast haymg erﬁﬁ?na&wgsé Hro ferF B2 pgenisthingling
SHERAT o L3S0 o B R w001

fﬁM PétaRad aidue N5 M (8RR 0P Wkt heBfedn Mol ﬁﬁﬁMtto about 0.01 nM;
i nvention, it may be necessary and/or desirabl

phadwewt abowh & LM weatwut HOACIM; \b@t\ge;emwbsuto‘&‘ﬂOaM t«»ﬁbddn 6 01 nM;

SR amEROGRE Bbpw)-Gr B ketvetic ot TR aKRD bout 601 nv

deswedAdut 80 RAVPla®biMEo Chny nﬁtw&n%aam&n@ls %é&t@’or
ed. J.F.W MOQOme, PlenumPress, 1973; and T G eene

gavwesmabowy 1@ nMHogbeut §. %@W@lﬂb@un%l@ﬁ@am c Synt hesi s
e r ontbeaiBgptt KRR thor GAECRESE AT CPTpEh Ripfiior of me

niet&roide ikelodds o doniptend hbving b (B P@RONG UG f6REB2AGaEEEst
cannabi noi d receptors bel ong to the G protein-coupled

r'edipe aptivinoHRety et abput ¥ Widepbont GQeYL befmiepy abdut BSaM to

AP 5 PSR 5SS o

aglenyhabeviks B 1t v tBRb&icto. &ﬁM Set%&?h Hﬂfﬂosabouto 01
CBl receptors are present in the predo mnat

enl\dr eafweeh ithoub @) nM tegibond).Qk sl bettween whdth 108 mdf o amdt 0.01

CRMERER bt B9 nML G R T B Ghe Pemnbo 2 pSE g 0.01 vt

amlwml a’bﬂﬁﬁ)O nbasabo@aNvhive dyeEnhveontrol ),
hypot hal anus (thernal regul ati on, neuroendocrine

rel easfé CO@EB'@% efdprmylae (R or da) r Gpoes %@Btri‘v‘@lp}or modulator of the

e R T R e ML R,

vaenist Bindimgaotivity ol wesedbogt $OUNDEG de@tS(S@'I 8M; between about 25
gastrointestinal tract (innate antiinfl arrmatory in the

tHnMé@ abfmi GH ItMeb@WGp\hdgwé 15 giyb theahont 0.0 jnMuhnrtwcrdneibcrut 10 pM

ARG i R e arh TR RE AR o Fomen oot B o o

eButd). 01 AN bBRHEN GbAt RO G & aHHEE DY g}]er tyrfen r®ERPLIY M to

pear to be primarily expressed peri y I'n
I a?’ﬁ%‘ﬁb@hﬂM b@@@e(l @bout §PaNl 0 shbua A linMiabetwieemraibout 2§ nM to about

00 A0 SR B L P T R S LI

modul altheQBﬁm agnslghoidaeddptth 2968 kéthny one of the known or heretofore

unknown subtypes of the class of cannabinoid receptors that may be bound by a

cannabinoid 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.
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pressure). CB2 nRNA is found in the CNS in cerebellar
granul e cells (coordinating notor function).

we@b@y mweod ogi cal and physi ol ogi cal evi dence al BOT/US2006/037350

suggests that there 18may be ot her cannabi noid
receptor subtypes that have yet to be cl oned and

characterized, . Were ag%tivati O&Pgr, i nhibition of a CB )
r ecept OF° BipiraLinyeRtpningiudesa pgiiod f& wsaHge iorating or preventing

i B _rrg&?ﬁ)r %qd‘iﬁté@%ﬁﬁ%m&%%&ér% dRERBSn Q5utbdtnh 58ld thereof
application include, but are not limted to,

COMPISINg theystap pé admmiswrg';gﬂo dhd svjectambifitdtiymampiuabef aempound
e AR S T Bl RS R RRGRBMS recptoris

_ g social al f
SEB £ uf €BReécpa; &Hids Heddhouhd Gaknl pOniSt RAtapHES RBERSse-agonist of
di sorders, enhancing | earning, cognhition and nenory,
dBRtGCBPPT-ng or gan contraction and nuscle spasm
treati . dj t [ iratony .. .
di sor der s& Qst\%?{elél? #ﬁgorqdigé%ﬁ%st 2([)1?1%%18 F ?C\’/Iirt?e;a 88?’ % ?}éﬁ%’rﬂg or preventing
i GBrreleptor niedéatd sygdionme|rissoadud o Bistanmh kebjesliis aestemhsseof
regul ati Rg cell g(; ow h., use in_pain managenent, use
£OmPrismg Hnstep af adrpmisigran o hgysublrst 1y glfectiyp ggount of a compound
CHIRARLRR thvbRGSPIC cdTs) }2 ' ; i
corrpoﬁﬂre]ds of the fnor?rul aH tI Cig§du(cit g‘?&g‘?&?ﬁ%@&g‘?@s%ﬁf rapentic
i ageriruclo ay amagicos eflsdnt o corttraegitive g gem e kbmpaditiog thereof, wherein

eventi.ng..a cannabingjd r tor, medi.at ed syndr.one, ,
AP Gthabingid TgeQUoraR a (R kg FecBRpT dBe. the frppBeidys ah agonist
GRRigoRlsl o iEvaRPeddi® of BRAYbHdNg Mt abol i sm  di abetes,

gl aucomaassoci ated i ntraocul ar pressure, pain, social

and nobehoyidlr wrdesstoabihai gaatmedphive agaisvri@bledor use in a
SRR AP u R S FRLDLR o 3PP B R o

dhcloddehsr connooiytaosilald contayepliveO$u@dB fas tho¥® WeeRt administered
di so derﬁ, i mmune di sorders or inflammtion disorders,
dmtdesmpilngydpisshor ontie 48piaBh and nuscl e spasm

enhanagi I ' ledd, O QI »
Fogul 2t o BafthaSpelan LonPnARa Aol ik therapy” megns a
tpherrhdcketical bemposgantomprising a compaundiof éartadad @) o (Ia) in

e B ] e e e, b2 o i ctgppound of

dbaRds ) bf (18) subihe Ghe bﬂnﬁ?@@eiabﬁitﬁoa{geﬁ@%écgﬁﬁ&i #h& combined
step of adninistering to the subject an efféctive

dprachievesmn cifectipamadntof fornula (1). The present

I nventi I S« di | a_nethod for treat.i. .
e Tk SISE b e PO o by b an e
peeferabbch mymeiadmaost PreferabBra Rma, $@ahehas Beéh theRbRet of theatment,
tr(l)ged t hereof conprising the step of adm nistering to

RETERA X BF B R S, Titkol far sesceptiblsripodavaloping a CB receptor
fn‘i’é’dﬁi&?@ynﬁkﬁﬁe,?i‘iso?&é?% dfleqgdBt abol ite, or conposition

t hereof.” The present 1nvention is directed to a nethod
for trlketemy;adaneisicoingt isrtg be intpmpeatedin atgo@asawmab iheahéethods of

él%g]]glgfsﬁ%{ in%rq{ioar}. eguc?lyrrrl]gtfngcgelhclghes 'repaggut(i)crallg Io?Sfaosp%yllagtiglly
administering an effective amount of a composition or medicament of the present
invention at different times during the course of a therapy or concurrently as a product
in a combination form.

Prophylactic administration can occur prior to the manifestation of symptoms

characteristic of a CB receptor mediated syndrome, disorder or disease such that the
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in need thereof conprising the step of adm nistering
to the subject a conbination product and/or therapy

wa@oempnieinhg an ef fective anount of a conpound BET/US2006/037350

formula (1) 19and a therapeutic agent. The present

invention is directed to a nethod for treating,
Rl oMA QisORlcP br MEQNE m&éb%daaﬁ@ﬁ&ﬁféﬁnﬁ‘edeﬂt&?&mtﬁérwme delayed in
nedi at ed syndrone, disorder or di sease in a subj ect
rﬂé‘v‘ellfogliﬁ:éﬁ‘l%f lewpﬁhpdss olgthe m@cssntepvemrtloa drei ﬁurtbtretmbngmﬂcrstood as

nﬁ%r?\{f‘ Ré %‘g‘ﬂlaeﬁapeefqu Cf' P’f?gﬁ%ﬁrgtiﬁ? déja qgél%gé ﬂ%edquy those skilled in

ftﬁém:ﬂ ae (la) and a therapeutic agent. Therapeutic

agents contenplated for use in a conbination product

and/ or Theyierapefdectiye amennt refewio thwgwnb‘# 3chy e gerapennd or
Q&Yl'ti}:eﬁ% %nt%at%h&%@% gééél&ﬁ%r aRaitinal %[&ﬁlorrlrsletué & tlts%u,e system,

t1 convu agents I nclu and are no

' tajmmalamiﬂmanathat xs@mn(gfsongfmblyazrras@rcheﬁwb&mamﬁi, fedical doctor, or

|c aci l.a ri gabapentin, phenytoin and
t%égrﬁ fpiciagh, by E:‘ngé Vﬁlha ﬁg@v@avm@m%% éb% sytdipme disorder
s&! (fl&&ll}é‘@é’ﬂ%’{reatgd‘ eTHOdACERLbYR d?g.%h% Fﬁﬁ: b€ inv®Afon is from

are not such as progestin
cabout @08 migdkesdarid abmtt&()acmlkg/degs t hat |ncI ude both a

proge n_copponent, .and an.e onen

vent VaRrEC PR RER or BT a8 1S3 BRrR b pRR ration of a combination
CETPRBhpcufd ovRi@la(1f 41 HOmticasARabY6Er dohitraéepBiv@hgent, the term
contraceptlve and wherein the contraceptive

oﬁiﬁ_@wﬂgﬁ%ﬁcm@ﬁ&m@t apgiung ofibe gombingbere af ageTisdaken together $0
LHARE LORRRLS At Eliifee ARUIG LA MR LGB @

nlster I ng

su b j ecAs aloseammai inl thé art whie aﬁprecmi&ethe@ﬂﬂae&vd arﬁcsunts of the
CO rises a contrafeptlve and a CB1 recept or

E03 GRmPLING aﬂﬁ%laﬂ%ogtp_rM%M ge mdepér#d%ﬂ&eprem}zed and
Ctroﬂﬂlﬁ’éd toWERIERL B s}ﬂ%? gt?éél%gﬁ’[ @Vh%b Lé}%s lllécﬁlr:ea fhore than it

snoke in the subject / or aSSIS S
| weila geukthg hompdiratsofebe cambinatéont produqt malrcuulmd alone.

T b TR BT Sk B Po it ot Ab/oP therapy
SAOREHTRIAY adeiBioh SR a SHnFRARE of ThRLSES éﬁdrt@gﬁalﬁ&e ould be the

conmpoun of the present i nvention or COHDOSI 1 on
taﬁ@?@é pf the camppmbefformele (Dand e araeunt of Mpdramatsdhali wigen taken

%%Tﬂéc?es %{h%ﬂﬁalw ﬁa@e% %gnbl deéfféct t];hﬁs 20 e Of ﬁ%hltuvﬁﬁ be

ora reven

p’cwgthetl)bnyne @Hlléé ﬁzembcart tl‘mdh ﬂte&ﬁltsé yfwmaloncﬂrs&kﬂ efidor
di seases. _The present invention is also dlrected to

FraPhydbrgelieriag ff‘%}mtaﬁﬁé’ll fsreemals BHoverts ameww gl sheos
r@ERRURN o RENALSH) ?t  andfiet ﬁge&ﬂt%@[ earnu%n\%'ls%ﬁ@&% t8?1 mate)

subj'ect in need reln the syndrone,
dndigtidsigly say or nelyatoetle eifecjypet i t e, met abol i sm

gg??:f@m%g %?eg?%tgg%gﬁllgg Ess‘%fe!f%ég%? | (flmmPsr'érgtu‘?rlfI (r)fe a combination
product and/or therapy, the instant compound and the anticonvulsant or contraceptive
agent may be co-administered by any suitable means, simultaneously, sequentially or in
a single 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
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subst ance abuse, |earning, cognition or nmenory, organ
contraction or nuscle spasm bowel disorders,

wo empiontdry di sorders, |oconptor activity or POWERENG/037350

di sorders, 20i nmune and i nflammati on di sorders,
unregul ated cell growth, pain managenent,
nberetipe, Meetiministepsiidessifeeduelity. A compound of formul ae

(1) or (IC? for use as a CB receptor nodul ator )

| ncl udBie ERsRpRaN el foanRig Db an A EHETER Ciiesiasptive
IS AR bR R P e MR B 0 P B on. The
atoopoudd@Lofifmblat(Bemd tadbauicodlseut(s poradoatrbcePtiOd agevit(s) may be
bet wee aut. 10 mM to..about 0.0 M . between about 1
n%%f‘PB’SQ?B%ﬁ lag?eogfn}‘?l\‘?}r dﬁé‘?@@éﬂ“@%ﬁéﬂ‘dﬂ%@“ﬁﬁ%ﬂ'o about

0.01 rﬂﬂita’@@e%ﬁgle@@ﬁﬁémg&%fﬁ%ﬁrﬁstﬁggﬁﬁre%rgﬂy, HMavenous @iv),

bet ween about 100 nMto about 0.01 nM bet\ween about
goramvrsclanontand sgcutAvEousdscie Enmpbuands n2y aldd tedatinistrated

Oy t . t ; , t

JiipEaRH G BSRE A0 Inchidi bhCodteaty By il iieits

dn@ien{vepir Ointragegetrat @itrieiflart herathRyANnkhadistetal, YakeSpmal and/or
npound having a CBl agonist |1C50 for CBI agoni SP

Cco L\ ¢ . 2 : :
HRCHOAPHH M@Sﬂfﬁﬂ%l%@t%&é/@%@ﬁtwgeltwawl abigiravetaptal needles

0.01 nM " bet ween
a OL?? %%%“wgtgﬁﬁo%%%&nﬁg&ggét ween about 10 nmnMto
about The@bmpdnd@) sifermala@ltand te\iriticomhdssint(0) &lcoftyhceptive

bet%a out. 800 nMto about 0.01 nM between about
286" R ni§teged aeeprding Qe ERULEARSANS G eTing regiBens, at the

T e

abwig fogms. nM  or about 0.1 nM A conpound of formul ae

(1) or u as, a receptor dul at or the .

i nvent?églnrg%lﬁ{(:) ?g@&% goe%e %déwggeﬁ%‘FW§ﬂ’ﬁ ﬁeagﬁﬁéitegﬁ’c“ﬁas?ﬁ jtagse skilled
iS5 £rprnCRAl aatyagianins thakticntic Gﬁm?QﬁﬂdVlisE&, t8é nid@k 6B §ministration,
abgut 50 MM to about Q.01 nM between about 25 nmMto

2B e sreogthfithepienrationansh ihe advarnement b the diggasd condition. In

: . . twe about. 1 . |
00 A 0, S
Bex hgaMyeipht, det ninshafltdnR0Btradnt andadoacsmBar® BiseMes, will result in

S‘%ftm%ﬁn about. 100 nMto about O. 01 nM between about
0 28 AOS8R%E1 nM  bet ween about 20 nMto about

0.01 niye rhiet YEB RePR inckithdiMyharAROHisoftel diMiseRle» 30 @M 0
0.1 nM A coripound of fornulae or (1 e as
aymEomes alitosdersrovidibeas exr asodciatbd with wdridlogical response mediated by a

[ a_CBl..inverse- .aqonist. .| C50 for CB .
CRUROUNG, IR DR Rr R b DT 7 8Pt Sctiin oo mpgpmism.
t o ab@B rdlefidr mlliaRAisYWBEEBNRD WkordRs gMi*s@as@sb&&itochOiﬁ both

nM between about 15 nMto about 0.01 nM between

apisinls ansl hupnang age édnpluds appetitrg metabalisan didbetes, dbenily, teteucoma-
abQbhatdd iftadtMar BFJS%E”SO@BE %00%9 Qeigul\r/le,t Sibstance abuse, learning,
cognition, memory, organ contraction, muscle spasm, bowel, respiratory, locomotor
activity, movement, immune, inflammation, cell growth, pain or neurodegenerative
related syndromes, disorders or diseases.

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

Obesity related syndromes, disorders or diseases include obesity as a result of
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about 0.01 nM between about 200 nMto about 0.01 nM
bet ween about 100 nMto 2labout 0.01 nM between about

w@0mMi4£205 about 0. 01 nM bet ween about 20 nM t PCHDS2006/037350

0.01 nM between about 10 nMto about 0.1 nM or about
0.1 nM A conpound of fornulae (1) or (Ia) for use as

CB | f th t |
A R S R R )
Einy/?gﬂlagma%éowe& Yor afseég@tag%e&da&ra%u% rivh 6190 2 B@ipbseOmBsh

VI between about 25 nMto about 01 nM bet ween
alissributics, Avacrmabiipase @ompammpnttybstmb@mpmmuhe liBe.mv1 t o

about Q.01 .n t about,. 1 about. Q.01 .

ot vedeaBaih gt HER S, fiscn o it Sl mBbberic
29 droMet @%sallpmtm@ b atei¥bldwtt ﬁ\i@ﬁﬁr@bﬁukteé .QRsullity skAsiEaaUdr
0.01 nM between about 80 nMto_about 0.01 nM between

apusianceohynvringulinggua. hyperchelgsterolanya diypstimidentias.nM t o

f
3 . Rk A AP AU £ i
iam/iﬁmfamfegészadb\wghe mfamﬁ?atrgmu gtﬂeﬂmac,lm{mglsatnﬂ:ﬂ?e Iékeet ?gonl st
| C50 for n IS i.ndi.ng acti vi ween
about 12605 iethyBranas1d lﬁ‘Rnde‘%é’F\%é?ﬁeéM‘f IR o
g%t@ﬁ:&ulgugﬂ- 1ﬂMhnl}@§1¥f§§c@ %ﬁ@é‘ste 1&@1&%& onyé‘)téﬂ%ulﬂeﬁia @?ﬂlifidemia,

ween about 10 nmMt o About 01 nM t ween abou
rhyiperbers fmay bba3it) bnd Me liket ween about 800 nMto about

0.01 ween abput t.0.01 n . .

ot veonesiEaEBS B, ARRs Aabth SsoTih: ebdettusis o
GRetAbd1cQlifR@H(i.0.; Hinctidblifif t¥IBRA sFRbe ZAsAtkil & ddRas) in which
0.01 nM bet ween about 10 nMt o about 0.1 nM or about

cglqcoamysa\e&té#mmé igfulip gesiginacs requjts di cliepair, Yosg-tergemgdical

SFTRULAESRO! bR 0L Ao AR IHEALL L ADCKISIES, Berves and

i nver se-agoni
IHMM&T %@@QMCBéanklemib I’mgm&ﬂ:dss Vdntinta(g‘e roedl demseabyutardial ifarction

frﬂ%lh?ﬁg%g@ﬁgéb% the Sf«;,,\ﬁ ezgg ag%fﬁrﬁﬁ u%ggése@ablhty to make
ahfitient Qns@%t(ﬁorﬁ?rﬁ&ltlngﬂﬁjse%m ehWRRDind to]effggﬁ{lélx/luse insulin

about 0.01 nM between about 800 nMto about O
Hegsistrace &himatlir2@dion in tapgehloogans @ndtissuks). Bedividpals abffering from

0 to ab 0.,01 bet ) ut 80.nMta ab
e hivebeat felin ibe A WS S s o TRAP B Sttben
ahavidudl, piddhe iRt levels hroWrmAl toAhiShiin AbsbiubMerntd) %1@&@@ they

"cannabi noid receptor " refers to any one of the known

¥ Ineyes maediciet fsibe lyBk qfipbasmst gluense ghad ésspregent.
Ca MR A BGEPH B fus D Bl RPN clinical sigos or

or co

| Sy Ipsrsusnemlgrrddvawﬂqﬂasnﬁ ghacoia bd)mndatﬁ(ﬁmﬂiypérglycemla
sel ected fromthe grou consi sting of a CBI recept or
Mlace@ysi@é@m{ * PP AgH B AP OYasCulp foppplications such as

rr@{nﬁfg%ﬂgonéﬂ?ﬁ' P‘a%l?y £l If%u 3/“5]&1 RhclbolschizY @&h{aﬁ’&u@ﬁs &uch as
CB receptor agoni goni st or inverse-agoni st
hyperlipidemia and hypertenswn These micro-and macro-vascular complications can
lead to blindness, end-stage renal disease, limb amputation and myocardial infarction.
Insulin Resistance Syndrome (IRS) (also referred to as Syndrome X, Metabolic
Syndrome or Metabolic Syndrome X) is a disorder that presents risk factors 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.
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22The present invention includes a nethod for
treating, aneliorating or preventing a CB receptor

wore@vateds syndrome, di sorder or di sease in a SPUOJ/@81006/0837350

need thereof conprising the step of adm nistering to

t he subject an effective anbunt of a conpound of the
present invention or conposition thereof, wherein the
cannablasiil @ meed gelated jsgndsomps, disordempor dsespesancludhdepression,

the: i o . L .

oG BRRHRs, oo AR Thoor it 8RR RINe Hogrgers msihe ik

i ncl udbdbsanceituwedrdlaed tymeladmerg disardely @rdideastd ifdlude drug abuse,

pyreventin ? FB re eptoli medi at ed syndrane,  di sorder -
&ivahdiadaf alcohel st aloliohwiadranah aisptine Hifheluigly coprine

Shakk, ebcaAt W Th&h&h], BrojPathBE nakih %ﬁd&@va@%ﬁ@ﬁl@ﬁf{@.

anount of a conpound of the present 1T nvention in a

conmbi desaimng, goguition oamdhory tdeedgyndvérhds, disbriersapalidehses include

ent _such as _an anticonvul sant or coniracepti ye agent
31?‘3 %IPFS%%ﬂril‘&?ﬂaWS‘rPl‘eaéﬁfeW#teofféﬁﬁ 5% é’rﬁ‘ﬁ&gﬁgg% io\émeglcatlons
[edepevents) sdiBd 1ike. CB2 receptor; and, the conpound
i's an _agoni st, antagoni st or inverse-agonist of the.
r eceptMpscle spagmsnndromes uhishaders ondisedses include madtyple selerosis,
Q:Q%ﬁ}a'?p?ﬁgtaﬁ‘mh%lﬁ{%f use in a conbination product
and/ or

rapy are not limted to oral contraceptives, -

but allseomoalr udiviot ARl meesimen kyhdadaed, dRbfiers or diseases include
con}ltcé%c tives such as those that are adm ni stered

ek dariaionys dipgpse. apdtiple splersisy erilepapanghihe likgcept as

furt hegovrp8ghdl § cﬁox‘flgmﬁs%?&e'rso%} ﬁge%gééqhglﬁ@éj{o&gel dysmotility

t herapy" neans a’ pharnmaceuti cal conpositlon conprisring
assogsiaproiudisbrdérs {(eithen baenipapied by (phm), diarhes obéonatipaionwir tWithout),

h i h f th
BB RS PR @Y pRebbTr 2} baNG PRBoBRE B ok
tihfRmaReieky Kovig AINetscal(ficAdk URLREVIREEISC @gﬁ}gf"?éiséégg and the like)

achi eve an effective anmount. The term' | ect
gaéecliperdisepse.refers to a patient, which may be an

ani cn s RSBl SpREE, is T8 oRAfr SF il sHOBH igpmonary

ekgtardive disosied dngphtenid, akthaf, hrohclsHS s@Pihiclbike. t 0)
devel gpi ng a % receptor nedi ated syndrone, disorder
or di ‘5&&%‘6 of HlamgpaHongglaied; syndiomgs, disqrders gr gigeases include
R R b D Bl il riciency,
thronigreurdpetli¢ paioang thedikel acti cal |y admi nistering an

i ti,on or, medi capent. of the

ef fectdi ve ampunt  of a,conpo . (
pres e#teﬁigﬁ?/"@ qe%ffzdas[yn@qo ng’r‘g?ﬂrd‘?r? REdiserses mgluds dyersglaied

afandnA1RIRNYYrOifefO08 WrERPtdteP& BBl h #)ﬂas te cancer cell
conbi nation form Prophylactic adm nistration can

pedifieration end the likhe nmni f est ati on of synpt ons

8 ihgg ?gérﬁrrgl?i{eialfsgfgérggnegﬁ(g%o%ﬁ%g%)? ?ﬁgﬁgé %tcﬁl%e chrg(rjarl and peripheral

pathway mediated pain, bone and joint pain, migraine headache associated pain, cancer

pain, menstrual cramps, labor pain and the like.

Neurodegenerative related syndromes, disorders or diseases include Parkinson’s
Disease, multiple sclerosis, epilepsy, ischemia or secondary biochemical injury
collateral to traumatic head or brain injury, brain inflammation, eye injury or stroke and

the like.

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

27



10

15

20

25

30

23syndrone, disorder or disease is treated,
anel i orated, prevented or otherwi se delayed in its

w@e@gnesssi on. The nmet hods of the present invenPCDOSEN@037350

further to be understood as enbracing all therapeutic
or prophylactic treatnment regi nens used by those

t%g:%.{nka%ﬂldi&‘chE;tﬁog%éonisTﬂ?edﬁa%d'@ 8 SL als¥RieR BPEREase 58 SibFect in

at anou active conpound or phar nmaceut i cal

. agahthetchftomprising tetstep dfiadingytering tsr thersabjedtaaleffective amount of

response.in a.ti ssue sys ani mal _or human, that. is
AR LoN oy oRp U REbreS e Ryepiap PEPIprs i Sor.

doct ofrhe QtesehtiBVerfiloh Thdh @R a Mbth6d fdr ehiisle anRlibRVihabt PReventing
of the synptons of the syndrone, disorder or disease

leanrpbincad tesdptom pgonist feasidtedes yadamg, disorder ebaisensn dn ppubject in
the, knvention.i.s fro out .0..00 1 / .day t

355 3B Pt e S bt Gl B S0P e oot of
didafedb@tbid 8gdrie catipbiindbbf thé pakedfim@ndoni Nedrhbinatidn groduct
co%ound of formula (1) and an anticonvul sant or

@BHOF HieEpyi with yERiconyHaant f eampasitaythgigohnpunt " neans

t hat . . ' i . . .

t oget nap thseftint Ao TBLAR H 604 A Rgl S offRfasing or proventing
Geainigbindid edcegtioe alvene-agenistainedibted eguivome, difkad¢rosisease in a
skjlled in the art will appreciate, the effective .
SHbiGFHS 1674 DL GA7pBHERE Lot ACTIRIEHR logle Fyiey! g cffective
RERAHCSE IBYnBEinbiRIRREQISIINSY cABpbHIZSTdh SHEs P HveRtsh &:0
achieve a synergistic result whereby the pathology is
rcethpositiomtheecofhan it woul d be if the conponents of the

conbi nati on pr.oduct were.used al ope. For example., th .
of f ectiyranBURT R B3RS A RE PR o st S4RgPtpins br Breventing
taRh AN diQ BYeh®F R eASHgbhist MadikRa sPhdrdmeodipsidatbrafisease in a
formul a (é} and topiramate woul d be the anobunt of the

sobipeiinaces therohoompriying thedtopd admripteriag o §p subipgiea effective

SR T bAoAl BN DR caign

reetbitation grdapcoad/ekhdrhpgwith ah haticovuishatoricomphstiomthereof.
of comhi nati on, product and/or therapy with a . .
of 1 oot QTesBLRTETIRS Neioihe Bsple dBtve, ialerains g preventing

Of cah b ATRRPG: HvefRIdP8hiRe 1§1€aiaéﬁ%ngc;ro_ RedidsratiYr d¥ease in a

the anticonvutsant (e.d., topiramate) individually my
onbjeetyinmeed thereof fewpiising thalstapetfmditivisisring enthe iswjecitanshifective

oL RS S S R o R B s

aRhibEIRGH pERitt £d/GARérBE FRAIoYE oRBRR cdhlicdiRives or composition
co-adnmi ni stered by any suitabl e neans, sinmultaneously,

dogfeential Iy or in a single pharmaceutical
conpo sl"hte'lﬁ%kenw%rﬁio%nﬁclh@e%t atarﬂgthgg %thﬁgé%n@ﬂg%%ﬂg or preventing

anti convul sant” of contraceptive agen onen
adihnittiticd ectepop antag@liyt, mddisgted syrdesmefdishoda ge disodsedéaa hubject

GRREE Betyol GBI o e MRS UL SGUE B FITecuve smoun

YttahhbirRid AshididtonPBEndbd the present invention or composition thereof.

The present 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 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.
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24t herefore, be adm nistered | ess frequently. The
conpound(s) of formula (1) and the anticonvul sant(s)

w@eoocom2imcept i ve agent (s) may be adm ni st er edP@T/ES100€037350

sanme or different routes of adm nistration. The

conpound(s) of. fornula (1) and the anticonvul sants) or

cont r adeiresyat Byenfiqusnclydss dmethadifor teating dimaligrating or preventing
e .es_0of. Y .jon. Suitabl.e .

il bR ol S P b, YRl PSR i  subject

iinbealtheRus cqhprising thelstopus admadisteding to B8 sulsjet QUbaagQISally or

(sc),. Cog%g,unds may al so be adm nistrated directl :

) . ) {o
RPACYEIY drctiuspmaent fiafginadinoif sbtagomsticempprnd piethe present
Iz c . r . . .
O e P uh ot BNy ey ons prfeps coptpageptves or
icompasipiom&lerenfd/ or peri -spi nal routes of

adm nigtrati on bégdel.i ver% via, intracrani al ?,r, ) .

i nt r aVIETEEReR] IMXERIADJRCIIAG agnetbad FRiEREng, aeligrating or preventing
W CBDtHce Pl Ra R nfeiated SYdRRAD AOHes br @sedsQ Ty Eﬁb'é(;t)in need
and the anticonvul sant(s) or contraceptive agent (Js
esredfecommisingghe step of adromdiiteripgito thyi sbjechaeefifisctive amount of a

ing reqi at _the sane or different tines
SR TR BOnbBLERe pRbert RERRAT o Ssmitn Eipireth
di vi dethe@iresshtigh éntfoprifEluddsRi hembd Bptraa8e, lagheBrating or preventing
adm ni stered may be readily determ ned by those

HGB] egeptar pgpnish mediatedis ypliqms, disprdgr phdisease pma suhjedt dm need
, W] i.on . th

TR B N6 AP AE I AT BRIk Ol b ffoppof
dIBlezgsoaist ondpduminof thepreddit trventiod act armsbiastiomciraded and/or

ith the particul ay atient hei ng treated, including
Hhreagyivite 56 apticapyalsaliey gRmpogiier thetoke of
adm nitgkadseNinddiocnRE At | kel oF-BS b :
1t he R 0" ) png s i R Ene. Ay cighERY} proventing
e hreseptoy myerseragonissmediaed syndroins ahisederrog fidévessetin a subject in

di sorders_or di.seases associ at.ed w a
BRI o Bl P BRRGRaP RERE TR gl e amount of
talGB 1 inherse-agsniti ®aguad bf Bk plaehsiasaionior SoRkeaabRIeYeof.
to the_organism CB receptor nedi ated syndrones,

di sor déePresenidpearivadngudes garethod forisiseting amekipetiag @r preventing
i i | . i S . .

SRRt hOGLAEARARLkE s RGRE i Mes i BRERESh & subject in

segl thereofromdpriseg thersesp cfulistisinesngtouge subjea@rnnief@ctive amount of

C jtion, nmenory, organﬁﬁgntraction,,nuscle spasm

Bdvieh VP PEpmpirjPoBd Shifie dressrk inventipn 1 Fembmation product

i PBreraph v it aPAdt RBnviASInt oBERNERitidRdh et

neur odegenerative rel ated syndronmes, disorders or

di seadbs prasppaniensiondhcloded agyetbodfoe sreatiiis amdbiomting or preventing
i ses .include obesity.. oyerweight condition, .

4GP E SO HRF 2BOE S SRR Pl o pgtued 2 gibiect i

hb&l thedeof céﬂ@?ﬂnc ihg thetept FAIENHSIEANE & the Fﬁﬂé&%ﬁ%ﬁ@éﬁva amount of

u

di seases | de obesity as a result o
a CB1 inverse-agonist 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 CB1 receptor inverse-agonist mediated appetite related obesity related or metabolism
related syndrome, disorder or disease in a subject in need thereof comprising the step of

administering to the subject an effective amount of a CB1 inverse-agonist compound of
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25genetics, diet, food intake volune, netabolic
syndrone, disorder or disease, hypothal mc disorder or

wdizewagei1sage, reduced activity, abnormal adi pPeE/USBBIS/037350

di stribution, abnormal adipose conpart nent

distribution and the |Iike. Metabolismrelated
therplesenemyedicmorgempositiontheeendes i ncl ude net abolic

syndr ,_dysl.i pi dem. a evat.e . : :
o abe BE Prepod e dEy Y 8L BRAY, ERBiSting or preventing
R e BSpibi iAe8k@ agdhifandiiategipeti relta obesity related or metabolism
hyperli pi dem as, %ypettri gl yceridem as . . A
welated swreme.disorderas sissasgnipypubiseidnmeed theregh ompgijing the step of
al ani.ne.amn ' j :
AR AE RN, SR 5 RAEe By bl CRTIR|crsgonist compound of
seseRrehvestic@ointerosbiiatidh peates andied thelapy Withesenticonvulsant or
dysregul ation, insulin resistance, glucose
COBPRYAmIEICOky per i nsul'i neni a, dysl i pi deni a,

hyper ggg E&Qnt iRP&RIh In@iks hhfethbd for b}, lanefibABAE 8F preventing
mel i tus (non-1nsul i n-dependent diabetes nellitus) is .

a Bl mbeptbrintesengdenisi(hedated appetitctstitédsohesisy eelatad or metabolism

syndrone, disarder or..disease).in whic v .
daied amda%n&a?{geﬁ ofierse ?@??“BF&HE‘&“"F@ %‘%F‘%"g %ﬁﬁprlsmg the step of
%Etﬁﬂﬁét@rin% N¥e E¥jR R erfedlvet@itink 684 CB1SnYdse-ginist compound of
adol escents and adults affecting the eyes, ki dneys,

tlesy presena iy ehtiorvin aeosshinajioamiodueh apdéarthegply WithdeLg more

end- st age renal dj. ocardial infarction or |inb

5%%?‘:5?&‘6? Oéﬁgmpﬁéelﬁ&l?ﬁngmo ucose dysregul ation

i ncl udgspetitarelapaiiyhiliomes odismias snfifseaseetclide hesity, overweight

(abnormal insulin secreti _oné' and tgie i nabi | i ttK t\o

EPRABPTLAOYEXR Bulipig, cachetiaedyseagyinted anpetizandithe Iks i on

int afgsfeg- ' 4! 18dSodsRY b result of
ypelt? Féi iE§ gﬁﬂﬂoﬁlés? lﬁliéﬁﬁl)ers (%]rrlﬁée\ébé%liﬁ(:: SHbdsRY hi@result o

from abetes ne |tu§ aveare ative |.nsuI|n
dehétixis pdiety foothiatake ypluime, swtholinsyndreine disorgdras discase,

insulin levels are. normal tq hi.gh.in absol 1
Do BBy P B e G P RS kPl
instﬁblﬂﬁ”ﬁ?a&id%ﬁﬁﬁ&di?&b@koh@a@ﬁl@ﬁt&ﬁitﬁbﬂ'ﬁ@ﬁadcﬂ thellirbet es
mellitus is characterized by the followi ng clinica

si gns Metabglism siafed prndsorsese Hispirlers aigeates pnudpymetabolic

| ucose conpcentr.atj ¢ cana: Mefitivi
SRR FEMERRME sh SRRl ERe i Bk Bies A ity o
GedRhhdcahiRmssliemiashypeicholegatohymianteyperlgpdarhis,and
neur opat hy; and m crovascul ar conpl | cations ﬁgﬁh a8 lani
abnorma alanine

Hyypeitiglyperitentasa AR PEFS BRI ICRRS SICAIOE S o
e%gjﬁ&géﬂﬁ?&ﬁge%YeQQ !Mldn‘&ﬂﬁtﬁc{?ﬂ ﬁ%l@ﬂ)@cl%ﬁﬁﬁ_ 40 i filpdness,

stage renal disease, |I anputation and .
my oc arTheapresent mventi@nincludeud innthRd Sorstreating, Byelpraing or preventing

I al so referred t.o as ndr o t abol.i c .
S/ v smeeatbl st SraianSyiarcty oiitlidp S oppet n need
RhESENEStnpristKe haGlepoF all@inidthitn SRR QiR ban effeditR@nidunt of a
di abet es "and cardi ovascul ar di sease including glucose

i @B bhuingoniss, compound aBUik prRsARtNVENtion oF AORRSIEPTEEOL.
E')lgﬁl |C P degénff«%fl fmg%é}{ %gluﬁlH(ag%n%ﬁﬁ;c}ggrft?%aﬁiég%mg%o(gating or preventing

OPEBIl tr¥eeptor 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
CB1 antagonist compound of the present invention in a combination product and/or

therapy with an anticonvulsant or composition thereof.
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the |ike. Substance abuse rel ated syndrones, disorders

or di seases include drug abuse, drug w thdrawal,

al cohol abuse, al cohol w thdrawal, nicotine

Wi t hdrBly@preseno iietorpintindes xﬁ@ﬁioﬁéomédmﬁgﬁaméhommgmr [preventing

abuse, heroin wthdrawal _and, the |.ike. Learni ng

cogRil EERIB .anwg%ﬁfyn?cams@ éﬁldwﬁa,rfbwéer odisgpsgef @ spbiect in need

peRBEE R A8 SRRl ARG oo D UHER Bh S ciiinl of 0

eUBhtinthganist colmgpohind ef thMpsecsbm inpasion sy adombiation product and/or

dt'ésorder. di seases include nmultiple §C| e[ osi s,

cOFEBY ﬁl&ﬂeﬁ; TOGE) COHECERLRES OF SuBpRsTiatn BEwePhi ty and

novenefite p&m@ﬁ ffRstiorinsRkees ﬁ1e8f0d¢b§@§a$ , at8lid#slehg or preventing

st r oke, ki nson's disease, nultiple scferosis,

e@CBépscgﬁpm @gtmnet hediated mmc,ehmréct @ ylirgnssrins, subject in need
sorgders. or.

a &5 gqlglglsdr[l% g @%ﬁn{ sut?nré%%wfﬁ% g%?l %cgoag);hlﬁ%} Vr? amount of a

dfBp rab@:ﬁsthoxrgﬂﬁﬁd bk ipRReinVéntida bk Lompédifidratheopovel
sy ndrome (and other forms of bowel dysnotility and the

Ilke) Tlilwqemﬁw@m}owmew gsthodJor Septingaamelieling qrypseventing
COLRb I Seepfdr 380N HbAGES ?gféﬂgmé dArhé&et)r gl sk S]ect in need

di Seaseé. "Respiratory re r ones | sor
dihseas asnpnimﬂlgjdxe steprod radmlrpﬁtbnfmg]aﬂhe stigectuatefieetive amount of a

di.sorder., ast hma, bronchitis and -the |ike.
| Ghemeoyst qﬁa%ﬁﬁ? fhs RIgsentIprEention ih p Spmbmager grogustangfor

%@ SRth al?ﬁln%@nﬂhéaﬁf &yoon{ HRRidorar thritis,
r itis, autol mune di sease, |nnunodef|0|ency,

chr oni Ehmpl@semp atvlent:orpmp}mdammcmde almdthod fou ftieatgngywikliorating or
rel at

e e Riatar PURREaBp o by AT iR Spifer or discase ma

£ npﬁéea i@ dofpaibing@ he ag@ 6t 4BhRitaRas tieubject an effective
roliferation and the |i1ke. Pain related syndrones,

dala@nrﬂ of 8 (332 igverserggenitrempaund ehthe grespidnYRSFIPP REFGMPOSition
PALIGRY nmedi at ed pain, bone and joint pain, mgraine
héadache associ at ed pai n, cancer pain, menst r ual

cr anpsThd pdesent ﬁl&ﬂeﬁtlanfﬂlctuldes ] niedlodl‘ﬂeutreaiﬁxgemﬁelatamg or preventing
rel ated syndrones, di soegers or di seases. i ncl ude

Pa RIS Wg%ea%@msﬁm 1pRdes yagiompe g1srdep Y ﬁhé"ﬁ‘é?m a subject in
'ﬁ&h%ﬁ@réoi% 5¥teﬁ bPLdIRHiG&ing teJthwu hREGERve bfhount of

traumatic he rain injury, brain inflammuation,
ey €B|2r1pwrye-momﬂt pmktpourdobftth@pﬂesm invEngomp e enbination product
I nv on_inc ¢ t or L atwgéfanelloratlng
ot c?r SAPY Wét an G 1convu san or co posifion 0
The present invention includes a method for treating, ameliorating or preventing
a CB2 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
CB2 antagonist compound of the present invention or composition thereof.
- The present invention includes a method for treating, ameliorating or preventing
a CB2 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
CB2 antagonist compound of the present invention in a combination product and/or

therapy with an anticonvulsant or composition thereof.
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di sorder or disease in a subject in need thereof
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effecti ve anount of a cannabi noid agoni st conpound of
the present invention or conposition thereof. The - '

present.invention incl.udes a neth for .treati.ng,. .

Dol + oAy ent SRl PRrbelies: BaAS Biritei aBilipping or preventing

aganétabol i¥atheR:€Ts yAREHRS MR ordér SPHHEse Odn #Hpe8RTElated sPndrome,

subj ect in need thereof conprising t’he step of .

adhifordes oe dispapet ddiahelesipljtetsyndroned, fdisordey er dispasat anofbesity related

c | NOk- j 0 . 0 he..present invention

°0RADRCN A8 BLeOPO cbRBL5° Pbph YA Sharome,

anligocdn v iizame i0b sEEBERAS ntddhetebL@Bprisidd e RiepE Aministering to

i Irrll\llen Lon includes a nethod for treating, aneliorating

0 “p?"é’ﬂ%ﬁ?’? Ve AHIPHBY Pt PROMER 0b Fhej pEeAeRKIaY eRfivn) o composition
I.8iged syndrone, disorder or disease in a subject in

need thereof conprising the step of adm nistering to

t he sulfjhegiresant iafémohiivaudasrumethod far treating bintediothting or preventing.

i nver.se-agonj st. conpound, of . t he present inyention or

c PRI Bl Spfome, disgrdst SR AiSFaRG o aPBRIE Aelpigd egndsome,

Rliddedts 0P Hiskds8ad HiABete eI LSRRIk, %Esoﬁfe?ﬁ??fs%d%g, #h obesity related

cannabi noi d receptor inverse-agonist nediate
s yharrome, dighrder efatisease ofi sleaming, pogriterbraoempry ke syndrome,

t her eof i.sing .t.he.step of adm nistering to.the. . .

S BB oF AREf I RO AR BB ey P ek b adnistring o
| ihweyubfecagosfifedive afpanist adonigtand bEERPreseRMiahéton hA a

conbi pati on product and/or therapy with an o
afPIOBIRan Braducindlas iirsant Wih ap patieasyulsayor gpmpesition thereof.

i nvent igg lp!réé‘éﬁt”iﬁ@élﬁ%n '?Eéhgllfég a:@%ug%{c%?{iéa@ QOmggﬁli%? 59&1%5‘19ament

or preventing a cannabin I NVer Se-agoni’'s
medinatisidg sy admortere ofiasormpenndof e peset invensios uhd ¢ bptichal
need thereof conprising.the step of adm nistering to
_tF?Ea?l?ﬁf‘étﬁah_&ﬁc‘ggf%iet‘fa&éﬂamunt of a cannabinoid |

| nver s ehagasb®tin bR YIudE algharieas cbﬁg&?ﬁbrp& hdiBament
conmbi nati on product and/or therapy wth one or nore

c 6PIPHEBP B vewixdure®d iyo of miooncarhpouads of tih@resemsevention and an

[ Q}ﬁ&@ﬁail gﬂ%&n%%é&%gg%%%%?%gﬁd for treating, aneliorating

or-preventing a & eptor ant agoni st

medi at @lle pydseiitdiventioh aBbdecludds 2diHBAASRuliE] QoSPBIIBEH of N
need. thereof conprising the step of adm nistering to
t RedicapieRteorapTisitg Aradnyituseplis eorppoumdd Aeraniln dh.dm anticonvulsant

agﬁ@glp?éﬁnap@g%@gg%ﬁg%]% &%e@%%%g;ﬂe&‘nvent ion or

conmposition resent I nvention includes a

met hod Stic pharatéutigal comglosivioas aregatticufprBMmseful Ag téating a subject
cqggabi i d recggéor apt oni. st nedi at ed syndrone,
dPE5TY ’é& TJR adnR R HlaledsiyBiRomte. difopisear difeasecm appetite related
C oyHrdifie, Ws il o2 URRaf a AHBERL RIRED Bhdidiné NEscrdtof ?ﬁse%’é, an

effective amount of a cannabinoi d antagoni st conpoun
opbaskig relaed spmdrome edisorder éniseass oba heainiog, qgoition or memory

?Eeqélltgé §§tln|?i%rﬁgydis\f(\4raeq oF is%z'rl]s}el. convul sant or conposit 'on
ereof-

Anticonvulsants useful in the methods and compositions of the present
invention in combination with a compound of formula (I) or (Ia) include, but are not
limited to, topiramate, analogs of topiramate, carbamazepine, valproic acid,
lamotrigine, gabapentin, phenytoin and the like and mixtures or pharmaceutically

acceptable salts thereof.
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subject in need thereof conprising the step of
adm nistering to the subject a therapeutically or
pr ophy Ilaplramabl 313 :¢{5-bis t0-( B neeitnylethylidene)-Bdnfrabiopgiadose sulfamate,

ant agon the present invention.in a

o SRRl RO the it DE SRENEs ool i) Srglecand complex
C PALEPERRpE VAR RI7ufRTR Patidk ORith PRARBY or sEOEnd-E &M alized seizures
invention includes a nethod for "tredting, anmeliorating

oin Hied{nisd |Si?@eSaE@B196 red apsoethegoaiksts th@dglmvé the world. Topiramate

I Se

© Ny s BLAR ol B Gen Bt BPES daiBRERS me. 100 me

s Ubjl@ﬁ:ﬁlgaJlﬁ aéivieepbhty Bnd@aPLI g @hd 25 QR sp2BRTY SHpsIeI TR Bﬂﬂi
pr. esent 1 nvention or conposi tion thereof.
pﬁ%@gﬁ%traf-lﬁv ahtvhele aplese panadetnd sarinked pn@aﬁpftrfgod U.S. Patent
I r
o APLEO00 i p i @Y SBloi iy Rorliehed BRERMAOBRS hnd anajoss of
n glmtatrhtﬂ tefr mmm}ﬁafdtlme ragd hkrefo@ ttemng‘ e;ﬁl@psyn [ Acﬂdiﬁbﬂiwlyt piramate
t e s ect ective agoni
&Eﬂﬁd’ed?@%a t[a? BGRYS difIReRe iubﬁs Pﬁtegt E{svﬁm? A %?nand 5,384,327,
p%@ﬂhoire RO Eat&h%z At iiran. AL tERANUHARBNGS () iramate”, as used
I’TpOSI tion'thereo The resent I nvent1 on 1 NCIraaes

n’é@lﬁ@d reffers to ﬂl@aulfmgate@nmPpmdﬁtqf igrnmrla ﬂr),ev]nanh areghsasl@Btl in U.S.

PSERLSE AR SR L BRI A S I e

step oFoadiintietBéthods dfahé pRs&l i RatioRh &rissitorsrith a
amount of a CBI inverse-agonist conpound of the

pPEBReHnd; o fasforrladh) s dkpdepirinie (eremewnlog i sopiraseate)ican be

i a

o?dlgir?lté%ée}gd Ih{]nt‘ﬁle ll’zgn%% of aﬂ&h rlt@g? Q?(?]u\; ép@@}ﬂ%ncgaﬂplsﬁ%era l¥a tl%@lg range of
s yiraint dfneg abthus 65@larg dbjlydms&qﬁreferdblﬁnﬁhbrz&xgb of abdiead to about 325
thereof co r| s ng the step of admnistering to the
sT§ VEE OLHVIES f4bt i ve anpunt of a CB1 inverse- agoni st

conpou Cgrbﬁfnaﬁélﬁnep VS?ﬁ(ﬁBEﬂi[ﬂKﬁﬂ{?ﬁéﬂS 'cﬁ‘rb@x ki 82k a8fconvulsant and
product and/or therapy w anti convu sant or

cmﬁstfm anplgasic fantggémimtheeypalgmeavailablednt mtahadmmismlaen as

el iyl 200 i Pl ERLoEe BB Sl Pt or 100,

0200} ia6i€ a8@ nigha SUP§REénsidh d¥8©0 nhdrs hﬁ@fteé‘s@ﬂ&!)‘ Bl PatAENo.
step of adm ni stering to the subject an -effeéctive

attidt/ | hereimromeyated by eferanceindiseptitei disclaspecarbamazepine and
L@ﬁgﬁ{odg gf/‘ﬁsrgtl on in a conbination product and/or
therapy wth one or nore contraceptives or conposition

t her eoFor uEhén meesamdsi ofiegpricssnt invehticieth comBilRd Wil a
treati ng, g}r%e or at* ng or preventing a CBl receptor
i FRAEPRT 9f Bt tormwla 4D oF S3). £pthemarepipe ran kepdswiaistargd in the range of

[ @bt 960 (7 abBEL BRRIh S St St B ABE mdlinpr der or

di sease in a subject In need t'hereof corpri’sing the
step oValpdnt a¢idi 2piapyliteatanbie asidojratipropylaedtioacid, isean antiepileptic

agenp commerc1aﬁ§;/ avaﬁ‘a\tﬁe as so?tge%]slusctcags% soclcj)ggunnflg 250 mg valproic acid,

and as syrup containing the equivalent of 250 mg valproic acid per 5 mL as the sodium
salt. Valproic acid and various pharmaceutically 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
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i nver se-agoni st nedi ated appetite rel ated obesity
rel ated or netabolismrel ated syndrone, disorder or

HopGRaRd bithd foRiIE ¢l ok (Iay %q)rélb QtidQhn bO BMhiBitagd il ghe range of
step of adm nisterin he subject an effective

AUESCsp koGP0 M DeafoRb St SeONPRUINBESRY he

Pher any R 2 B E ek AR L PohRR AT dct ¢ SR

Theiepileiie dugd mnémumw availatde for @rﬂ&ﬂhmﬁstﬁalrontals e:dild:tm gontalmng
anel1orating or preventing a CBl recep

i 7ags K0 8nk SO m e 208 angphlatmofriging i anchspble g dispersible
Jﬁi»l@{s%gm&fm E Dlsi g Jr%%%%Gf l%}ﬂ?)g{oé?ﬁ@ L:Qhétﬁﬁgﬁranﬁ fits uses are

I sease I n ‘ect”i n nee ereof conprising the
sdiggloset] imadins. rl-‘ramne Nong;486,36hansarppratt] barrrekfefnec hcmm in its entirety.
anount_of a oni st . conpound of
pr esent O U§¢ %%Fé‘?‘?%?f{sé’? i AEnRFESFERE Y RD %‘&fé’fnbéfi?a‘f’%} with a

cﬁﬁﬁ;ﬁ‘)%ﬂd‘éf 1R BARIRID) HR(8) qmb&@ﬁfemah\be dRIiniSIBRAGE e 18hge of
reof petite rélated syndromes, disorders or

ditoebsem ahtwt o@fbmefsesiin gne @\I@D\d@ﬁ@h prefesalllyt ahowt 200 to about 400

e Ry o aipserb: R B Byl Sree. i sorders or

di seasgahdpaftin de(aﬁﬁﬁ(ﬁhéthyla@cﬁ)héﬁﬁiéh&et@facme Bedon@Bercially available
di et foog i ntake vol ume, netabolic syndrone, di sorder

ofor dessinstive FpaeIeat of Qpllspsyoqndépr pstherresisgisuralgia in adults as

" eiiuGecagihitto APROOTRL 1AFRORE GGk AHRLLAR tables

I d:dtﬁamllidgtﬁab Qig anh 8081 rag efl gﬂ;ap&ltmmﬁd albmbsaletien amtaining 250 mg/5
di seases i nclude netabolic s r.o
1aBAnsNERd gﬁ?&@&t}? é“é i H‘éﬂl"é% HFWS%? ﬁﬁ*ggg?fgha%ﬁr Pgent No.
04 05£ §7§ LR1£687, !@MP St Hicbﬁ;%mt@d d@e@&e&&qh eRdiesay a,

hyper’l i pi dem as, hypertriglyceridem as
at her oEat we asthe, mﬂh@iﬂ anb@aﬂeyent sveatiosinsconitinasionayith a

al ani ne ,a | eyel i nf

AR e R HBIPERIR DRI S Sun b b BB ud in tpg ramee of

| §5dut 966 todabloBt m lﬁg/ﬁay UERid 10Qhrea Bl didskdd Preérably, about 300 to
preventing a CBl rec fptor ant agoni st nedi at ed

syt 59RO mg{dgml@@sftpm cxbbie Bt PRO i@} ect i n need
th .
e R R

subj ec
CWHIQ‘hli@CblﬁlﬁleiCMIymVaﬂﬂﬂé forrordridimmistoationcaseagiuléswontaining 100 mg,

t her eof . T&e pr ent |jnvention includes a nethod for
fﬁﬁqf BYRY Y% eventing a CBL receptor

ant agopjSise FEHedh o@’dﬂﬁ@%seﬂ SRhESH 1n°cron‘r’|51§§ﬁ‘)§1‘3m'tﬁ‘a

subj ect 1 n need thereof rising the step o
achmpuwstief thegfotroula{B o (k) gihenpninefodaun pazebeaz;cbmmstemcd i the range

SBBT#CH g?&omaﬁ)gc ma@gy grefiel:?g) ygﬁg s]%r}bﬂl gﬁ}?@utt |488 mc?day, most
apleka MY UbsaN0PhgagpPosi tion thereof.

The present invention also includes a pharmaceutical composition or

—

medicament comprising an admixture of a compound 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 1nc1ude

for example, ORTHO CYCLEN®, ORTHO TRI-CYCLEN®, ORTHO TRI-CYCLEN
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30The present invention includes a nethod for
treating, aneliorating or preventing a CBl receptor

wantagenist nmedi at ed syndrome, disorder or di SBEEESI06/637350

subject in need thereof conprising the step of
adm nistering to the subject an effective amount of a

oo RO R R R AE. alregitled B oy oGl Ebagpgal nc.

CRA AR T Mﬁ)%l(%ls&B@QIQ(%#tg&?thta{'@cfn%‘ﬁEe_pﬂQ? suaBREBE use in the

i nvention includes a netho or treating, aneliorating

onventivnentomppss thoBe commepptores Hpo modtdernsiiianeid component.
syndro di sorder. or disease.in..a subj.ect jn need .
her ectrgfie BRUPF EpeSive hifedireg idcufef PEkis falys §Ffpen toking
soHal @fktraddptiobd. ECB1 YR epoP Hithg AfistRafePAvage ﬁ%&ﬁsté? RERAERA found to
of the present invention or conposition thereof. The

preasseitl thepapshtic ageninior teilwsing thesttge do seke anslfor psgisting patients
I t ‘eventing a CB2 receptor agoni st
rar‘gg]%l g%ién ds}{/b%%é}%%gl,rog%gggrhger or disease in a subject in
need tAedoedihglyptipinweniign fiirthes iRiudes aaththed stredudings the risk
the subje¢t an_effective anount of a CB2 agoni st )
RipBLATEO e HEh sPokingiandioy ehesiyrior Wores s meantigreptives by co-
o . . V .
e r g Al LR Bl 0 LR E T LS arflgnistandlor
i @B vateplar mytisecigbuist congaund gf fameld @y at {a)g or

preventing a.CB2 receptor inverse-agonist nediated ..

By ndr oMiE tAg oL PO B oG ) <BEPoS HoR @b fhedicament
tthelke6pfs 16 RIAES HeBsitd¥® HidkR a8ll/oR AsRisB Ik EiBEk 1b& foPBatients
subj ect an ef f a CB2 inverse-agonist

ffective amount o

clekiog ¢ARrasEpiYes. present i nvention or conposition

t hereof. The present invention includes a nethod for

t PRI icBICbPSHid39 Or preventing a CB2 receptor

i nver se-agoni-st” nedi ated syndrone, disorder .or disease

in a subject in need thereof conprising the step of

admi ni ‘Bhecterm Gearapasitions ubfeesdo agwoduct eemprising thespecifiéd mgredients
[ Qv - nist. ¢ ound e present Inventi.on

it DXSRT bR SOTRPUR B N BLFE g Sy, o

attntdeaionk sathe spéciieip@eddientintthesReified Btuptse IdBtinvention

i nvention jncludes a nethod for treating, aneliograting

JHrBFrRpETIspyMEERoNG @iBpie theonermmnds ohbainteation and a

TR R RLARIPEa el 378 pild B ERindkoBC ity from

sutoh e procass. ef dreahplated proaesdes adclade®th aadiigoaliand modern

c ound .of the present invention or conposition

t‘ﬁgﬁ%@.‘m%é“gf“@g%t i nvention includes a method for

treating, aneliqrating or preventing a CB2 receptor .

ant agdriaEnacetica ceppesianopieahe giveptimap aligimatiyely or ip gddition

i ' f.50 ' f
Sl R R0 R By SRS peplc st of
Cehmuhd gbfrshlag@ngdia) dr afpradreg pr plsemacéuticalhy haiveinmetabolite of

. : h ,
AR S BHSE ALl 0 Y MR A, sccpable cari
The term “medicament” refers to a product for use in treating, ameliorating or
preventing a cannabinoid receptor mediated syndrome, disorder or disease.

“Pharmaceutically acceptable carrier” means molecular entities and

compositions that are of sufficient purity and quality for use in the formulation of 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.
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rel ated syndrone, disorder or disease, a diabetes’
rel ated syndrone, disorder or disease, an obesity

rel ategd syndrope, disorder or disease,or. a l.earnin

cogni t%Bﬁevg‘?tfl ﬁgﬁ]ﬁ?&/mﬁé’le TAYSPRYPS ﬁﬂ?algf @SP&E(?Wbt:hmgthe scope of
Oth& BAIEntliflvetish i Sakmbibufiefr) dgitasit fGaimaticn wiehld RRlude a
step of administering to the subject an effective
acpoupssition o medigementifosmulatien fereither clinicad A VOprigary use.
conposition thereof. .Th es icnvent. ' S . a

et oalpam b Eion hHBRLERRRks B AkRE B ptfins

ek dieahég Pom@hising niginadhg e thedhsaitdempounds S@asghar@iceutically

appetite rel ated syndrone, disqorder or disease, a,

cRgpRtells crisierprbingla eve competiensor sheditaseati esulfing from such
o?g oL, Ef(‘)h@hﬁﬁatéd EH)‘EQ&@S inBhA0 HER coabetloRRR Wcoventional

| earnrng, cognition or nenory related syndrone,

dplsemdedutioal teihngaee  Otheaesamylecinclude aeetpbieioe of medicament
R T IR AT A S S
ié}ﬁ’z&ﬁ‘l‘é\:ééﬁﬁcilfy &ceﬁmgg%jegn product and/or therapy with

an anticonvul sant or conposition thereof. The present

i nvent Thncompgdsitihesorangsticanrent may ibe almiwsipsdiin rovidovariety of

O T et

ame Rk ¥R tBouk @iffita8ion) JAE sW1BRAAL ndaY @Akdledor inalffiged), &ransdermal,
phar maceut i cal conposition or nedi canent con(gri sing an
areeiaktiagiaab fonicad (Bih ppEthewmsslnign). datravsaoy(Belp or infusion) or

| s " p : i .

R T O (R p 8o AR Uy ARG Skt i FGRRARL Ay or
ppaeneEy) isiad a switgbbsddshgnfonn webkmsyretotthesemordinay skiil in the
adm xture of a conmpaund of fornmul.a (1), an e«

affer CORYATPaGRHLcal A HRISE R ﬁé@%ﬁ%&{&é@é {firPe gopgee unit” or “dosage
afsEPL DS £RET REd tooHed) 1B PRIRES SiMilfiBh) £ QPRSI @PSule,

are particularl’y useful for treating a subject .

s slfigor, ngrupy ivin emelsaio bispansien, avpndsggrydpowéer, giagde gesterile

or .di.sease, .an appetite related ndronme, dj sorder of. .
crol B BTy SRS R ofo€ a8 FFpg iR ubfik Yevice such
dh S RPGRe-iHECtOPRTOE Nsd £l adlaefbssl Bistap 6B drop). SPhgleimofe, the

di sease, or a learning, cognition or nmenory related | .

s gerpesition My be pravidsd 1g p Serisauitapleroe waekly ohmosthhy administration

[ h Lt
TR A AR, PR AR o o s
( plovide o deppt lbmp:{.rud@; fo}‘? iitremnescuiat inbéantbn)gd to,
topi ramate, anal ogs of topirame, carbamazepine
val pr pﬁbpfﬁﬁqfé}g. 3 4IP8ET 1Y Mn g‘,e Iﬁ‘é‘ﬁg’ﬁb?ﬁtﬁ"ﬁ Ingy ﬁéﬁ&((élﬁqﬁl agAgompound
t Bfth'e 'pkeﬁeﬂrig}géﬂt%h ¥F §HhAmARBR{ARG GldpEld sh1aLeERERRntiomer, or
salts“thereor.

diastereomer thereof) is optionally mixed with one or more pharmaceutical carriers

(such as a starch, sugar, diluent, granulating agent, lubricant, glidant, binder,
disintegrating agent and the like), one or more inert pharmaceutical excipients (such as
water, glycols, oils, alcohols, flavoring agents, preservatives, coloring agents, syrup 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
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32i opiramate, 2,3:4,5-bis-O(l-nmethylethylidene)- b
-D-fructopyranose sulfamate, is currently marketed for

woheotoneas nent of seizures in patients with si RpraS206/037350

conpl ex partial epilepsy and seizures in patients with
rimary or secondary generalized seizures in the
PEEACTISAOBPOSILgR fiybershy therstive ingesdiens islispersed or suspended
L, . . _ ‘
VR BRRh bl Blhit) S PR iy SHARREL K dosaee units
camiiaingiequal 2mamts of @Qompoand 2Dhe presett inedritivn. agent ,

and as. 15 and 2 . spr.inkle capsules fqr ora
i PP T en s RS e B 1A G2 SR SR Lsuch as ghucose,
BRLILKIsE gncPﬂéiE %ké)?&&m%@@&er%e% and RakAhd :éﬁxthé]tic%ﬁgsqg.@h as acacia,

I ncor por at_e ereln Dy rererence, di scl oses t_OpI ramat e .
tiaghcaniial sodismodledte podinmest@yate, madgnesiwin g featata, selizm Henroete, sodium

Lt 8RR bR Lo LB el RO Fgfimiaion,
Neh, fhetBiZeRdidse2 Bghr Soedthitd Aanthvh iGin aatl éhd 10Or por at ed

by reference herern. The term "anal ogs of topiranate"

as Beeagshek e gaseradfadministeationetablets eerapslesFEpIgrRIs an f

I I i ch [ ed:| ! -NQ.
4B ol W Bl B8 Bl PP ave
émpIbIed) OB esifedl; tahiets Ay bbeugn bhfitts codted beememsestted by standard
invention in conbination wth conmpound of the |
feshmignes- (Tiaplegymay also be Sﬁfit?%ﬁfa?tgef(‘“ﬁﬁe omRayafggyogyovide a

! e \ t
o5 oot ot AR Plaife T bihab O Rork AP cHhpEsa O nmner
dosage addant outethdnstgeb&Bnpapeniamhgrebyieoyerdosrmipent is in thhdorm of

B PRI SR D 18 GPBERBIh, TS DR Sebl by pGpe segarated
89 add¥el GANVMISRRLdiANE cSiBBR i the sRRdBeSich o @h enteric layer) and

trigem nal neural gia, available for oral _

pomisithe inael eymponentfepady iatachinteths dgpdarom erg layeipylick delays
f  XR {exten o .

8 0 e A SHADOE 0L SR R 5 ke s may

bt assigewh)as pdlymerfiadcai’] sHdtlacs? a@4§, aldoBol, kellbge acetate and the like)
i ncorporated by reference in its entirety, discloses
SnepBNaES Heeredfd i ts net hods of use. For use in the

L L

compound
beogpbriated &ir erd ddimmisthetiondngedofwitivoutim28tot)oaqisous solutions,

120 [ day: f bly, t 400 [.day. .V i.C ..
S8y By fanarLon @ Sbers s a0s Kautible Slttic or
h8w A gAldigREPH SspRts HRHTRICE halrhyacaNdi AAbaCalgmate,

-soft elastic capsul s contalning 250 ng val proic acid,

dexdirans sashjur garborymaethiiegllulnge, sxpthyedllatase afolpaaylmyrrolidone,

val proi c.acid r 5.n as the. i.um.sal t... Val proi

R BhEof e, 08 pra Pl Guiie 5 SRS dipte SR o gorpnsced
dil sk A8€6i1,1 PdcbhuBoil PRt oiNend the §R8), 9Bxirs ad dtheri smilar liquid
I.ncorporated by reference herein in its entirety. For
frensivwith agariesy pbplprapcautigalby eesepieblevpkisieson in

conbi Qﬁtlé 2% Hl&\bn fh the art, the compounds may alternatively be administered
parenterally via injection. For parenteral administration, sterile solutions or injectable
suspensions may be parenteral vehicles wherein appropriate liquid carriers, suspending
agents and the like are employed. Sterile solutions are a preferred parenteral vehicle.

Isotonic preparations that generally contain suitable preservatives are employed when
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Lanotri gi ne,

3, 5-di am no-6- (2, 3-di chl orophenyl )-1,2,4-triazine, is

an antiepileptic.drug co rcially available for oral )
SRR DA SR Aorantebhprasslafgn e GoRgl: of the active
150 dtnt ARG 90D 6 kel VTR HpREx; e

di?fséaer sni bl eot ab1 ets cgn?{'}{i@l na?ln%b ﬁ%ﬁqge%qﬁggﬁggrwé C%?ptable

| Beritl ichugierreconpaiso aguepus solaputs nod thediks aad ethdi eptiamb thgiedients for
U.S. Patent No. 4, 486 354, incorporated.by reference _ .
e Ol iy O oy R Pk GEB RO S R HILSTUF i Ringer'
PEGIEEEH orf aMMSEtbhieAqhddus ealiedkitRR. }Mlteﬁlaﬁvelgm QAR Rh-volatile oil
the formula (1) or (la), lanotrigine can be

aby B sEplaygd iah 2 splucntagget. (thetepiionalingredighs dncledvegetable oils

' oreferably, about. 200 t
ROET Yoo I, e Be O Resenfl 5] 1P e SBUbiEG P cucn o
Gatilpalnplyerol, féranyl nndreteilte), giredetiivey) etRlizess, 36hbilizbs
cQ Erm ally available for the adjunctive treatnent of
eﬁigl{’{, Ay PSRN a8 REhe ke Arnarggiteral forawlaiion ispgepared by
C *| » o . . .
COREHAE O gy T SOy e o
80agyunif cgadiapfnmi hQ0Stdl 0h by maighs of tikiaotivemptealiont.ng

250 ng/5 nL o bapentin. Gabapentin and its nethods |
of us eégplgowg% é)? iﬁl?_e%e§erﬁlt gvgr_ltn')_ga:?lg}ﬁ%)e Rﬁ?m}ﬁt@?‘i }quaga. using a
451 @ FledAitanaBa Vehidle. r@&%ﬁ&fnﬁﬁ ﬁf’t{ljl@f)g%@ﬁﬁﬁ@é?ﬁ%n 'rﬁ‘e%}lﬁbezldrministered

entirety. For use in the nethods the presen
i iopieally geing a seisable wpidabivansdetmal veliglsounadrapsdarinel patch.

f ] . I entin . can be adm nistered n

RO Rdob L st BREDY PSRt Ao Miof e than
t intezmitchiny doegde ekpg@en. pref erably, about 300 to .about

1800 n%/day; most preferably, about 900 ng/day. ]
Phenyt 6PRPIWHE Qhfhereseyt prewiqpanHse be adtiiered xiara rapid

i § ‘ i . VAl

r S AIIAELEADHRAN corfsfibn, SnERIHTRE Shb X AELRRE
200degyadable3@pidrdissoiviphensiowirelesse datrier (aoh asis polymel Barrier and

t s aof the present .inventign jn copbination with a .
e R ey i Ehe ol s srier e

cwBll Reowd i (At 5 QN8 drd Whell RS FrANDSEn i
500 ng/dagém{g‘tr eferafal y,e about Bodﬁtxgégﬁgﬁog?&%&ﬁ%%gﬁg‘;%cme

NESRPOoynefs ither gapidly osglowhydeigde/dikrolyerie ssnitable environment

i nvent | al so incl ude har maceuti cal,,conposi tion
o@.gr?g&hégcgh%n?&%o al%lr ‘gﬁcﬁg‘él%ﬁ DA AhF 8862'1‘1 bﬁcqg nd of
f degradeali(sb)vedn bédpiluidoBRd RlleRO R LAM ERRFRINIKS Shedélf. The
opti,onal pharmaceutically acceptable carrier.

GHGle sigp of § eqmpenndf|the pigseny davention cewiebphany exeipient used in

RSO b B SR R e

ordinary skill in the art.

The present invention includes a composition of an instant compound or
prodrug thereof present in a prophylactically or therapeutically effective amount
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 0.01 ng to about 1 g and may be constituted into any form suitable for the

administration method and regimen selected for the subject.
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34LQ(r), and ORTHO EVRA(r), all available from
O tho-MNeil Pharmaceutical, Lie, Raritan, NJ. It

wa@ b@alodi2at so be under st ood that contracepti vesPGUIUSEN06/@37350

for use in the invention enconpass those
contraceptives that include a folic acid conponent.
Snoki ng and/ or obesity have been identified as risk

f act orldenending warihe sbiast st discase in bagegsed. thesproptpylactically or
][tggrg@é@%a Ef?& % ﬁﬁxl%ﬁl?ﬂ“fﬂr h L%Br? &f ?%esbtoﬁ o%‘t he g&)l.ﬁ 70 kg per

erae |caen for’reducin
L&agendyxaﬁgmkemmbdutfmm AFRE 53 Abvmit POO eyites fiont dtboaamlng/kg to

di sorders ose ht. Accordin t he | ven

fapPEHel0 me/itgu%%@ RO hBEkEfo mﬁé%@n&% O {1Eqm Aty kng/keg to
%BFS%E AWM th smoking and/ or obesity for vvorren

taking c racept ives by coadmnistering with a

cont r aseppimel propHydasicaliner thérapeu@isilly effeqsive amount and

ant agoni st a rece er.se- agoni s . .
By m?@?ﬁﬂlv@%em%mgx S re-F R EuRRd b hgse skilled in the
CRITRRAUGAIS v S BE RS &so S8R Kaih the Parfitular patient being
medi canment hereof Is to reduce the desire to snoke

dradtedr(age wpigitsdiet amdmn@bﬁ admygistratéon) ptat: severisy efdtiee ggndition

SO0l 8578 NS I TR Sy SOPRERE bRy Pab & ™

sddtihisirgbn 4Qrthel st ¢ffthé peepafaeon. | ed anounts, as
wel | as any product that results, directly or

i ndi r dees2ge unitEnay he pdminivered & a%weéb%@e¥apéwlcally or
' ﬁgﬁlﬁgéc?ﬁa %é@ecttllag aHBAGH 1B'a%gg1ﬁ'léﬁl6@tﬁ%m %ﬁb%h bﬂ&: b 'dgﬂ g)sabout 5

r conprises m xing one”or nbre o
dimeésheer iday.eThe prefeared dasggeamiteforartai adrhinystiatior p;taaﬂabket containing

Bt A0, bR dr S B ERTR" 5. ST 456l ofor 500 me of
ket Bctweﬁiﬂ%&ai@ﬁ@ and nodern pharmaceuti cal techni ques.
Phar maceuti cal conpositions of the invention nmay,

al t er ndenresehiptive compaads forowe irothg th@muun thedfods andul a
t
SRl o bR Ao ARGl Rl ol B RN ARGA rropn:

orcghar maceutl cally active mst RGN te of such a

adcept hivhelobanyi-#dtt, 7 $9ehaxahydrorEiplomapyraeleed saboxylic acid
producel,3,Bitrimsthyl-bicyclofX.2. ﬂ]ﬂ],epaﬁﬁwl)l-amﬂm ng or

i 533%9%9%@2 / %Fﬁ%raﬁicﬁﬁbﬁi R SRl ROk tic acid
carrie ms@ul Rt i es and corrp05| tions

tBat arRyabp&iitd, 96,@/[8,9mumynr@m cgru%bﬁapsyxfaﬁcﬂelsscﬁrm lic acid
the forauh tlaﬁ)l’j hethyDOIR@sSI tion of the Tnvention an

t hat, vvhen ropr| ately adm nistered to an animal or

a‘hu rraﬁr[(ld@'duhexyir%aé& ;ahenghydras &H-cycloecgpyrazale-3etaeonyl)-
unt owaardinog¢-btyclofi2.2.3¥Sptane-2batboxylic acidakhyd ester,

\ést ert -%g/é{lopen%?’l f}g ,%,ﬂ&-%%k%yh?&ﬁﬁdc%glo‘é"'ctta&'/rﬁzélg 3. ca%t%%(%llic acid
(1-adamantan-1-yl-ethyl)-amide,

6 1-cyclohexyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic acid
(1-adamantan-1-yl-ethyl)-amide,

11 (9E)-1-(2,4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9-hexah ydro-
1H-cyclooctapyrazole-3-carboxylic acid N’-(2,4-dichloro-phenyl)-hydrazide,

12 (9E)-1-(2,4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9-hexahydro-
1H-cyclooctapyrazole-3-carboxylic acid [(1R)-1-phenyl-ethyl]-amide,
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the present invention, a pharmaceutically acceptable
formul ati on woul d include a conposition or nedi canent
wo evomiohe2ts on for either clinical or veterinar yPOFES20061@37350
present invention includes a process for making the
conposition or nedi cament conprising m xing any of the
I Cpidant conpounds and a phar maNaidel cal | y accept abl e
r e3ul t Oy L ehdishior-ababc ek Tlueerheappidenertt 510pb 88 iegahydro-
i ncl uddispelnoctaprraznle-grearboaplic agid SidRkedtpyoidin-2-yl-ethyl]-amide,

phar "Bﬁ@{%?‘ i-%?h-éi&g&%ﬁ‘éﬁfb-9%%}%@6@1@113@@% 89,8

o] : g of "at
| east HOBTGFSTRESTHeh 2SR ARt SU P wi ¢ n
alphar@ag-auRidedichipraphant b4 floatorbenrylidehe)-4,5/HyQ8 Ptliernhydro-
or nMedigeyEBbctaRaite-3BAIHOx§hCEA [(18)-2-phahd-eflayl]-einklepf

dosage unit forms depending on the method of

adfti i @yt RAnichloRr- Bhe e HEP R 2y onex S 6l BAdwahydro-
| i mi t aklilsnigloestapyrazalesPicathoaylic aad HLSY-lwhelobexydrethyl]l-amide,

| pgpuf flo@t qh.4 biRIdes EJH% L —Eéﬁﬁh@ﬂo*beﬁ?ﬁﬂéﬁ -4, %p}ﬁ,@l-hexahydro—
(i th 3 @@géyrg%ﬁgggqaginfim R RIR ggyéeﬂ9§1]-amide,

i nfusi‘on)™”or oriea
s i® c ut @R du&l4ydichlote-phanybd-6d-flyorotbene didene)-4516y7,8,0-hexahydro-
par ent k-2l ¢lypctugyraghle 3 sdditorblieado gagehfdo dyuiepéntaompyrol-2-
to thoggamidepbdi nary skill 1n the area of :

pharmaceuti cal adm nistration. Accordingly, the term

" 405 ad@Edntr @4 Gehlogrphg i Sfdrilupro-banedideat)-4:816y7 8,9 hgxahydro-
to refBl-cygosippratale-piosihoavlionid aipesdinel-ylaphif¢. .
capsul e, solution, syrup, elixir, emulsion,

Sueihenic Merods upposi t ory, powder, granule or sterile
solution, enulsion or suspension (for injection from

an a k&e&ﬁtﬁ@&&ﬂg&m@?& hE rp?ééeﬁ’c iﬁ%nﬁﬂ Ay Be % 5180 in

or for Use as an aerosol, spray or drop). Furthernore,
tabeordampowilt the gemay! dyethptiovéhadests idescaibédbetowuintl abd #luftoated more
weekl y or, nt hl y. adm ni.stration . as,an insol ubl e
Safteulsetin B Y NahBhC R Gt oflowe ThE 2epBangtomSs ana
spddific aaRiiefark QffRfQAMytRayPoldB R ariBh eRa R lchQbn §R¥uld not be
intranuscul ar injection).” In preparing a dosage form
chestiytell g bpiak liawtadby the ghemicdreaqtions indagonditiomapepmsieds The

30 DR A B RLBEAPEBL ] ¥ RGFR ] i

lage Wil ndthéd thy skilixsfchewohhvers&] i@artherat eNphietempeRatticknade to
car_ri,ee;g (such as a_starch, sugar, diluent, ) )
qPHmifehe yisldspbiained msny of he exgmpledisactions.nPae skilled in the art

‘g#o%ilc[‘k&% fbw9 iRYSRE s%@iél??ﬂﬁ%@mm@faﬁ% %I r%%b%h times,

armaceut 1 cal exci pients (suc
dethperatates psodvents ddddaraeagegtsagent s, preservati ves,
coloring agents, syrup and the like), one or nore
conventional tableting.ingredient (such as corn
Star ot hepats Bt nidrsaung Hehkiion s Srefiouaiied gnd known to
#edsd skilled Rethiewnd. SWRSH e hefbit ECHoUBFWRROMPRARion@ANd Rfrmulae
a variety of gunms and the |like) and a diluent (such as
ﬁmr%ﬂwawﬁaﬂﬁbnmmmegmto form a 36honpgeneous
conposition (whereby the active ingredient is
Ailshreviation or  suspeMieming

Cpd compound

EDCI 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
DCM dichloromethane

DMAP 4-dimethylaminopyridine
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evenly throughout the m xture) which may be readily
subdi vi ded i nto dosage units containing equal anounts

wobkoa/oeanpound of the present invention. Bi ndePST/US2006/037350
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include, without limtation, starch, gelatin, natura
sugars (such as glucose, beta-lactose and the like),
cAbbrevaigdrener s andvieahimgal and synthetic guns (such
afiRLac a, tragacar@yl sqdicum ol eate, sodium stearate,
ngg eS|un1st¢arate,I@&iiuwngenzoate, sodi um acet at e,
stllFum chl ori de and®M&PF REFT Di sintegrating agents
i ReCQede, without | ipatasatioearbentatg ch, met hyl cel | ul ose,
appA  bentonite, xaihhandgiopropythniine | i ke. Because of

G e B B
\/\H&‘@%?f?@ol id phar n'ﬁg‘é‘?ﬁ%é@’aﬂur hrriers are enployed. |f
dbgi red, tablets neBittgensugar or film coated or
eRTAr/k.c- coat ed by sfoandamgetagedni ques. Tabl ets may
akgepe coated or q&ngg bHiSrigonpounded to provide a

(+1

prol.on q\gt her apeut ] c ect. For exanple, the dosage
fi&ﬁ]‘?‘f&% onprise atﬁlfhié( 1%osage and an outer dosage
c&Hbonent, wher eby teHahysiiefsranconponent is in the form
of an envel ope over the inner conponent. The two
conponents may further be separated by a |ayer, whichSchemeA
resists disintegration in the stomagklxsysuch as an
enteric layer) and perm s the Xymer cxmponent to pass
intact into the dqﬁﬁgn\r aQ{gyer del ays or
sust ai ns rel ease. vart ety of—enmeri g d nonenteric
| ayer or coating matgrkal s/may be uselg Subth as ‘
pol yneric acids, shé | acs, acetyl alc cel I ul ose
acetate and the |ike) or conbinations thereof. The

I'i qui dAfmufﬁ)nidfcvﬂbwa@n@@mgwmddGﬂ e splvesath as THF and the
i nvention may be incorporated for oral admnjstration

i Hkp)utiesactiorithg Comppang A% 2 sphizabiichas ppydseus THE and the like,
Suyj Rd : i [ :
(b 45y FHR5fR TUEMDR ARG Pin P herSHRRAT Pons of X,
oaresosppordicd gntadeiRy as aplodast dfrthesamatdi), undedsse, conditions to

al gi nat dext,ran, sodi um car boxynet hyl cel | ul ose,
nB'?’Hiﬂaec‘ng%& *>-pol yvi nyl -pyrrolidone, gelatin and

the like), flavored enul sions (using a suitable edible

oil such as cottonseed oil} sesane oil, coconut oil,

peanut oi l andth;{like), elixirs and other simlar
liquid forns wi th %vari ety lof phasxmceutqcalty
) I So e

accept abl e vehi cl 80 knowg~ oart, the
conmpounds may al t érnativel yAge\adm
parenterally via ih i on.” For- pare

admi ni stration, swerjl ePsol utTons or ;
suspensions may be paRenteral vehi &eg awherein
appropriate liquid carriers, suspendi ng agents and the

| i ke - ap&soR i@ €hmpoutd W3R VR @§c@£sea@oﬁrﬁi:%a B¢ like or a

parenteral vehicle. Isotonic preparations that _

gzl thereeld s added slonvelby to aueagast velutiorésudh as BHMIDY erd the like
en

7intrave adm ni st.ration is.desiyed, o
ol DR of B M B Rt G 78 C under an
inert atmosphere and stirred at about -78 °C for about 40 mins. A solution of
Compound A4 (in a solvent such as Et;O and the like) is added dropwise and the
mixture is stirred at about -78 °C for about 1 hr, then allowed to warm to 1.t. over a

period of about 2 hrs to yield Compound A3 as a crude product used without further
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i ngredi ent dissolved in or mxed with an appropriate
inert liquid carrier. Acceptable liquid carriers

W@ owpiees aqueous sol vents and the |ike and ot PET/US2006/037350
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optional ingredients for aiding solubility or
preservation. Such aqueous solvents include sterile
vRHrEcauey iyae nexig#iPut i on or an i sotonic aqueous saline
solution. Alternatively, a sterile non-volatile oi

may be enployﬁg as a solwent agent. O her optii ona
ingredients i Sfude vBgetAbl e oi | RsEsuch as psanut

oil, cottonseed O S SgﬁﬁI@Lhcﬁnd i ke, organic

sol vent s (such er | and the
|soﬁ6n§h%$%

like), preservatiy { | hzer
stabilizers, pain-fsod?hing agents apd! the¢I|%@§ A

par ent er al fornul§ﬂhon i's prepared bedh§sBlV|ng or
suspendi ng the active ingredient in the liquid carrier

wher ebix redgent (snell asd§£2@eandrihe likyrand iarsgbstiteil by d@sine onono or

RIS RBE ErSatEaR g Aied B S ERLor ERRRA R Ghpotven

Ustich s 8nS&il thafdl F MémHaEml CNA, GhEthe GREPAUNGIMpEfatidr 8f about
present invention may be adnmi ni st er ed topically using

0°CLmdgnhinineg stoaspherea g anirtire weh péred @ernight, while warming to

ggﬁh 335@@&(%%#@Hm1ﬁ9@&@%@5f %lon via a transder nal

ry sys requires a continuous rather than

i nt er nThd KR, stiibﬁ:ﬁg&ht hegétyon. Coogrguad Mrepfesémeﬂﬁr;esﬁmlty that,
|nvent|on may sQ be adm ni stered via % rap

TS djomes ger&ratgpns thswubgiteed amasrg38ER 1Ry Re fﬁam@re‘éﬁhﬁr ihke N
géangzﬂ Js')@l o 6h o> g?shzdﬁdﬁ%wa@oe ofRd sh%gesénvg Dhixture of

ease carri such as” a ymer carrier
tihenbnskw)leramh aixporepd R efid Kbk, 1smmetmta|r®pn:esmp| d

di ssol yi r.slo ea carrier e . wel |

e ar ozl &R R dorbl oatRRouat Rt ey Be

t Gk eitdt Rhefibé BHeWYTREHAR(Sbwand it BEilled aPihdlavt. Oh the

sl owl y degrade/ di ssolve in a suitable environnment

(Eagp. esazﬁ ileoprssenh irivgniéon, esties, base is)prefmuetheifher in situe@s shown for
egr. oIv

?lﬁlﬁstgbz z)gr&ggsggzgls f ﬁé/m% o %ga%tg]l = (as Slecfth b(ﬁg ¥eﬁlctl%m1xture)

pay tebetion witlz 8,00;.a conmpound of 't he pr esent invent | on

carrier 0{ any exci pient used in such a conpositi

may befdptushaled yn By deheay, GemAg Rdedf Hiay ks herfuherybstituted
LR S vafiety" ‘f“)@ﬁr Yabititukhts (43 sﬁrg'\ﬁo@s% eflii I&E&ﬁ)e Yh many instances,

i nvention’includes a conposition an i nst ant
cibepahshitiited hyﬂw&inm@ompeumbAG v @sentrciallyavailable. When not

prophyl a tica or the apeu ically effectiv a unt
b RDy RS G Rtbittifteq Sodnelin AR mRROTREgered by

trh%@@d‘kno&vr?fo&ﬁ&@é'sﬁﬂkﬂﬁﬁltﬂe%nm therapeutical Iy

effective amount of an instant conpound or prodrug

t her eo¥lorespeeifiegldy, farhatnggnaied XeRmbBtgtucm nadiolytis teagted wdth a

R PRI B0 B bRy Re) BB SRl placeor

SO&ppeind A&Dependi ng on the subj ect and di sease to be
treated, the prophylactically or
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therapeutically effective anmount for a person of
aver age body wei ght of about 70 kg per day nay range

wo e@moatzotit 0. 01 ng/ kg to about 300 ng/ kg; froPCEDSD6/037350

0.1 ng/ kg to about 200 ng/kg; from about 0.5 ng/kg to
about 100 ng/kg; or, fromabout 0.1 ng/kg to about 50
nmg/ kg. An optimal prophylactically or therapeutically
ef f ectThecCampumt] Ahdomerie mi&umis iseparated Wiadlasn dhnoe‘@lqmaphy

TRl SRR H o Sioh e Rensbont 7 bt afions
R iheSHilkedin H@Qﬁﬂeedﬁﬁ tﬁ@llﬂg tb ;ﬁﬁﬁ@% p@eead m&jbﬂfsbmeﬁcsﬁlpound A8

and tinme of administration the severity of the

B @impinehispeiehgompesded?. t he conpound and dosage unit

bei ng [

streng o?%’?%bm%gg(ﬁ gﬁdg}n‘s ?Sﬂr;]bnt tﬁ{edg)ﬁlttggi\]aﬁam Er?thh XiRs
auHRyssleetseatily abseabll efle riner isbaepgempoaal A9 ivsubstituted on the N
prophyl actically effective ampunt in a reginmen of from
ostiongrleXdier (Wgien S1Bps@bsegtk i mes per day. The

preferred dosage unit for oral adm nistration is a

t abl et cont ai nRgpgj 0. 01 0.5, .5, 1.0, 2.5, 5.0,

10.0, 15.0, 25. O 104
of the active i
use in the ther
conposi ti ons descri

[ gelnlnclu

npounds .

sel ected from Cp | N A10
| - cycl ohexyl - 4, 5, gx%pgﬁﬁ hexahydr o- Iﬁﬁgygﬂboctapyrazo
e- 3- carboxyllc aci.d
(1, 3, 3therseRupieg maiprdgempe Compaymeht issrgpfed with gzeagent solution
](S&%Ce{s ANEXYre f RO o D EXAMN GNP such as water, MeOH, THF and the
1H cycl ooct apyrazol e-3 -carboxylic acid (adamant an-
Uikl aratrhixkure gheirebd) argl stirred overnight to provide Compound A10 after
| - C%Cl opentyl -4,5,6, 7, 8, 9- hexahydro-1 H cycl ooct apyrazo
2 arboxylic acid (adamant an- 1-yl nethyl)-am de, 4
2-[ (I -cycl ohexyl,- 4 5, 6, 7 8, 9- hexahggro IF#cycIooctapyr
azol e- 3- car bony 5) 3
am no] - bi cycl of 2.
ester, 5

\1] eptafE- 2- car

____>
| -cycl opentyl -4, 5; /]g - hexahydr 0 ;N ooct apyrazo
| e- 3-carboxyli c acid_( Yhant an- | -yl -%t L) - am de,
6 X4R4X1 1 R4X1R1
| - cycl ohexyl - 6, 7, 8, 9- hexahydr o-| H- cycl ooct apyr azol

e- 3- cah ERREHNG SO %J@MSL(CQ aaé%lmm%me likg fin & splypnt-such aeCH2Clo and
;Itillf ﬁ%?lia%ﬁ d cc):roglpr())Hen ﬁlﬁ abar?alep tem er tuel‘ﬁ él)r}fler dfm inert al,trggen

, Bdsphete. Hﬁreahgmhonlﬂﬂxtmg/ &l stioet apx;aﬂamémpaammﬁmoxlycbut d5 mins to
aci d 2, 4- o] nyI) hydr azi de, 12

(Beyide CPé"Pﬂ?u’&‘?éﬁtil&? 91 ) - 9- (4-fl uor o- benzyl i dene) -
4,5,6,7, 8, 9- heﬁ@ydrol H
: 545 (@)

A solution of Compound A11 (optionally mixed with TEA and the like) is
added to a solution of a substituted amine Compound A12 (in a solvent such as CH,Cl,

and the like) at ambient temperature under an inert nitrogen atmosphere. The mixture
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cycl ooct apyr azol e- 3-car boxylic acid
[(1/7?)-]-phenyl-ethyl]-am de, 39Cpd Nane 13

wQ 28y /0h4242, 4- di chl or o- phenyl ) - 9- (4-f1 uor o- benzptT/U82068$/637350

4,5,6,7, 8, 9- hexahydr ol H

cycl ooct apyr azol e- 3- carboxylic acid [(1R)-

lis Qitfeddi ft. Zoyd peiddydfltimdiodfovidd Compound A13 after workup.

(9B)- [l -(2, 4-di chl oro- phenyl ) -9-(4-fl uoro- benle i dene) .

- 4, 5, Eoyp@posesiob i pelrcsne, the X, portion of Compound A12 is an optionally

%Ebs‘?ﬁ’ﬁ&?&’rﬁ&%%&%? Wndreby ki AEhbHa A TS ¥R RH NG noidsy

JindorfiRatds thiea(l0) portpmeotithy €substifulentosf@ duspamtl iAddryl-the X,
,6,7,8,9- hexahgdr ol H (i‘l ooct apyr azol e- 3- car boxylic
g@rtg)n[f(qnjl XbRpH ﬁ?’InP@\’l‘iﬂc‘}g- Zni de, 16

(9E) - Iz bénefaldb6h Al2i ially ayailable substituted amine.
by 5 G alCpBES A2 is & commercially ayailable substituted amine
|Whenmyat komateaiglipazclilebls, a patibdasty sebstigitetl Compound A12 may be
%)&%%Z{dﬁy%%jxg&@ﬁﬁy@g{o%gge skitloa qr? thelazt amenable for reaction with a

BRI prePared donpuad danzyl i dene) -4, 5, 6, 7, 8, 9- hexahydr o
| H cycl ooct apyrazol e-3 -carboxylic acid )

[ (1 ?)or exapapleHenstionet gripup tranifeenatipgs kgown to those skilled in the art
)zl -2, 4-di chl or os . . . .

b R Somnnung Y0 danisgctionar it parisuloely aiprgiged
|Gdmponad adetvatizysia 20Re isSan dRYIbORNHYl £nia6 intbiety or an alkylcarbamoyl
(hexahydr o-cycl opentaj c] pyrrol -2- yl)-amde, or 19 ‘
(noaasty (eagtpfunthgy W%WM?PW@E%qu‘-uor o- benzyl i dene) -

4,5, 6,7, 8, 9- hexahydr ol H

cycl oagkapyhairotLmpl&ahAsHbw heffi describe more completely the

pi peridin-1-ylam de. Synthetic Methods Representative .
PeeRsEAlIeaof pertichlar gerapends inphdediwithie the ssape9fiihe pegsend dnvention.
in accordance with the general synthetic schenes

descri bed bel ow and are il [Bxatapltled nore particularly

in the specific synthetic exanples that foll ow The

gener al-cyiotengb4.16d7.8 felisixphyrred Fhpycdepctapgragpleet-edboxylic

way of il laggt ({1, 3-onmmethiybbicpeleitl. bihepthdyl)chaonide (Gl 1)
construed as being limted by the ¢hem cal reactions

and conditions expressed. Th ds for “preparing

the various starting materi al sed i nghepschenes and

exanpl es are wel |l ywtQin t}Teoslki(PI of peffsons versed
in the art. No at has—beepnage opLim ze the
yi el ds obtained iR @f tLEBIDeXanp ions. One
skilled in the art wouhd kri® how o cfease such

yi el ds through routine variations in réaction tines,

tenperatuyres, solvents and/or reagents. The terns_use

i QeduiaBigok HelaogipapRs ARPUI 1l & OL0MON i EO ooy
[ : ' 0O

(PRSP PRRE L B bILINERSTY 3 HpDOSRSY i

(200 méd) ed-TeShumiys 2 Nalabmespherei dhe MeanireyaOpdintaingbatnd8 °C and

stirred for 60 min. Compound 1b (29.2 g, 0.20 Mol) in anhydrous Et;O (100 mL) was

added dropwise and the mixture was stirred at =78 °C for 1 hr, then allowed to warm to

r.t. over 3 hrs and stirred for 1 hr. The reaction mixture was quenched with water (100
mL) and diluted with EtOAc (300 mL), then the separated organic layer was washed
with brine, dried with anhydrous sodium sulfate, then filtered and concentrated in

vacuo. The resulting crude product was purified by flash chromatography (eluted with
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EDCl | -(3-di met hyl am nopropyl ) - 3-et hyl carbodi i m de DCM
di chl or onet hane DVAP 4-di net hyl am nopyri di ne

wdonbloneys ati on Meani ng Et OAc et hyl acet at e Et PCX/US2006/037350

10

15

anhydrous et her K2CO3 potassi um carbonate LDA lithium
di i sopropyl am ne LHVDS or LiHVDS lithium

b2% BrOMRLA nbﬁnbg/io?gmlde Chipotnd D¢ (39 g, 830%).

m nut e(s)/ hour (s nitrogen RT/rt/r.t. room
tenperature SO 2 thionyl chloride TEA or Et3N
triethylam ne THF tetrahydrof uran Schenme A As0l ution
of cycl ooctanone Ceyrpognd Al (i npal spi've t such as THF
and the like) is reay

ed NrNEDNT D a
sol vent such ag 5 ousﬁ'i':l—l% d the ke, nwher ei n
Q Xy represent qui tQbl eaction group qg wher ei n
certain portio Q- Xy are—+pwor poratedAnto X4R4 as
a product of the reaaction) wpoes basic cti ons to
provi de Conmpound A3. A solution of Conpotma A3 (in a

sol vent such as Et20 THF and the |ike or m Xture
t her eofycloBexylitipdraging bwﬂmehlpudacpe@gem 1@62 bz b7 el and

SRR 11 Relof P Setraled B L i SO 8 pRntsdp 72 167

| ABIAT) B BICED (50 AL AchnMibhit@dparhtupdander a 8 dGodphered iigtreaction
40 mns. A solution of Conpound A4 (in a solvent

ch
aBltHIEOV A RinieH Ovenkaly, then giisaekpdavishWaiss (2nely gad diluted with
mﬁ?ﬁ&é ﬁ 0 V\%/é%} T ‘gﬂl% ?’RIQP\%MS s%ga&@df QlastHRAOW ﬂmgg and défled over

en a to wa er a erlodo
hahytioouy isediduGuifaey thetn Altesed aad comdaatrpted du ctcuoge qbrowde

wi_t hout r 4 lpuriii n mme next
rbbganind LTS tiehtrs MR Y Riep ko elise Phitisagian
hydr azi ne nono or di hydrochl ori de Conpound A6 are

added to a sol ut| on of Conpound A5 (in a solvent such
as one or._nore®f MeOH Et )12 and the |ike) atcl

a tenpe re oA about i nert atpo er e,

The m trlrabhed sbel,war i o,\N o
CH,Cl, N,

o)

IN NaOH (50 ml) was added to Compound 1e (5 g, 16.4 mMol) in THF (25

mL). The mixture was stirred for 30 hours, acidified to pH 2 with 1N HCl and
extracted with EtOAc (100 mL). The organic layer was washed with brine, dried over

sodium sulfate, then filtered and concentrated in vacuo to yield Compound 1If as a
white solid.

Thionyl chloride (5.87 g, 49.3 mMol) was added to a solution of Compound 1f
in CH,Cl, (50 mL) at ambient temperature under a N, atmosphere. The reaction was
stirred for 3 hrs and concentrated in vacuo to provide Compound 1g (4.5 g,91%) as a

light brown solid.
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r.t.., to provide Conmpound A7 after workup. The XaRa
substituent noiety on Conpound A6 represents the

w@omgioki2isty that, after isoner separation, theCT/US2006/037350
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substituted am ne group may be found either on the Nl
position as X1Rl1 or on the N2 position as X2R2.
Conpound A7 represents a m xture of isoners, rein a
m xture O X1R1L and X2 i so S are present.

hydr azi ne hydroghl or e or ~d rochl ori de nd A6
may be convg g fre se py met hpdggknown to
those skille /tRe art g {/n the e eg of the

present inventio N’ﬁhe frée bgse is pr&paved either in
situ (as shown fod 1 ustgative purpose§ idpqtihi s
Schene) or separy (therd added to t reaction

m xture) by rea oh with K2C33. As il rated in
this Scheme, Conpound A6 may al so be f er

bsti ted w i et X tit t
o evi oteP gl homnrant £aj0. o A MVEEL bt & mES was added
S@oplvise s 8dolvidh BZ I BS-FRIBIRHNACRB[D D, BRE i—e'Qr-ﬁgﬁHeYCompound 1h

aval | abl e. Wien not commerci al I'y aval l'a ,
k87 & O146r md ol itk BN (0 40 @oh8 wrdolén (il Che(19 ndpart eibient
b Q t.o those skilled in the art. Mre
S%rer@?{a:ﬂgglﬁpé& a\éﬁhégfné)é% "Afed XaRa substituent noi et y is
react eTherehdtich Mixdire 2ia3tifyd aaiteros 8l Hik, ithdh @lutéBividd¥vater (10

an g&qﬁd wi thout further purification in place of
GHAGL (e mEgndba sasanie Jpxes veasiseparaird apd diied with anhydrous

SERAR b @Y Bed £ QR , gyl ~
suitable sdl venitlﬁ%ngi ure s%rgﬂiié:\(g”’%}fzgl?n&:goeu eg‘@hg/g ?%ude oil was
apuifted3Goash Chonamtokripiey dsinge2(% Hi@Aaiehaade tdprolide®ompound 1
t .OVi a purifie jor isqner, Conpound A8 and a
n@nlgé gl,gg%glas %&%tsﬁﬂ '@S "Pﬁé’lgré}\’g?- i somer Conpound A8
is substituted on the N1 position with XIRi (X2R is
neces skolldwingtieqrojeduithe Hxianple 1,30bR{tuiGRde upstopQatt Starting
subst.ituted on the N2 pgéiti on with X R2 (wherein X1R1
i DatgHAlfeseeniy andsolyentsy g follgwing cempendssvase DA i s
tregt eg,pith a reagent solution (such as a mixture of
JHOT OH— 0 qQrve Stc—as—water—MeOH; —ao
the I a@l“éa% Wl ¢ @@r SHIPOSEPY Ol Stasbawline 424
to protTdERBISTHAMAIDAMS  wor kup. A reagent .
sdl ut i GIYJRFEN1-43.096%P-bexahgire-Fd-cyslrectapragole diopdaxylisuc 410
as CH2&§'%(agdamantanel -yimedyiagidedded t o Conmpound Al O at
arbi ent-[¢l heaylit8.6(TrfeRehexalty i Bl cydlodctapgrorple-3- 442
at nmos pprab@yPmdng] disyelo 3. lboptane-8-caboxtlicrarid dthat esteef | ux
t énper &cynlepehiyt-4 A1607.8,9-h&ahydis 1 Heyflo@vpiazdespabod 8l | 424
af ter wwd Kuplamnigol -yi-ethyl)-ahid€onpound Al'l (optionally
mexed WcydlohbkeA-4a9)6l7 BOemekinly@b- iEBcyclooctapyrazole-3-carboxylic 438
acid (1-adamantan-1-yl-ethyl)-amide
7 1-cyclopentyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic 398
acid (1,3,3-trimethyl-bicyclo[2.2.1]hept-2-yl)-amide
8 1-cyclobutyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic 384
acid (1,3,3-trimethyl-bicyclo[2.2.1]hept-2-yl)-amide
9 1-cyclobutyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic 396
acid (adamantan-1-ylmethyl)-amide
10 1-cyclobutyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic 410
acid (1-adamantan-1-yl-ethyl)-amide
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added to a solution of a substituted am ne Conpound
Al2 (in a solvent such as CH2Cl 2 and the |ike) at

waniemi21t enper at ure under an inert nitrogen PCT/US2006/037350
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at nosphere. The m xture 43is stirred at r.t. for a
period of tinme to provide Con'pound Al3 after workup.

For purposes of this Sche Xb portion of
- Conmpound Al2 is an opti onal t| tuted am no
noi ety, ydEneRys-bidRloks @ﬁu&%%&ﬁ?ﬁéén%ﬂ@ Rl5,7,8,9-

nnlety [ of_ B
substit uﬁeégf%)ggg %oi_pn%gadrg)%;a -2 %éi@i% popﬁ % lfPhenyl
XbRb of Conpound Al2. fera ound Al2 is a
commercially avallable sub‘
commercially available, ap
Conpound Al2 nay be pre “
skilled in the art afe
suitably prepared (g IUﬂdﬁN4‘4>F0r 3
functi onal group ETars Sf or nBOHBES Kk powy tébthose
skilled in the art ﬁay be used tofprépare Conmpound Al O

f I

A2 sl B0 25 by b4 BV Ry Pk L R RGP R o o
aflirbdrniadahyde Cohfoyne2s hl Humlheo nﬁMbBtahﬂ ﬂteadlx@ﬂet\m heated to
am Do portion. The synthetic exanples that follow

Yréaestangae Forgovehin €k ¢ haMelbyay added drappvise over a
pﬁéergdélﬁo# l 13" mins PR H'H)Ex%en\%s rgﬁgxev& ftop 5 l?lrst I&xeensa(i’l%ez%d ?0 st%r overnight at

rnventi on
| mgym‘deﬁig)efaydre AThe ﬁaal‘m& ﬁnﬂi&peabasdmhﬁé& @itk 10RO AL Pind
e car po ic acid
( ?th?c@dt"l‘lﬁ{r%%? (150 aple) th? Ozgaﬂlwpfﬁn was Vished v l(r@sddned over
1 I f
oo ORIl G300 RIS SRR, ol 6 i on

smhqet £ colufnn WiiDS7( E.(Bﬁsc/HsaX?me 20 gMaI(}E)I-h(ébﬂhymbnmzylEteﬁa

-78 0 t mosphere. The m xture

?&#ﬂ?ﬁ@ﬁ‘pg?%%ao@%n frred for 60 nin.
Conpound | b (29.2 g, 0.20 M) in anhydrous Et20 (100
m.) was added dropw se and the m xture was sgi r§ed at
-78 0C for 1 hr, ther
hrs and stirred fQ r. Thg rgactio
guenched with wate 00 rrLb d| | ut'ed w( t h'oEt OAC
(300 nL), then the gepa or anlc “layer
with brine, drigghw th anhydd®us sodiwprsul fate, then
filtered and cgQncgnt2bat ed | uo.j ¢ pesulting
crude productF was purified ﬁF “hr omat ogr aphy
(eluted with 4420% Et QAc i n hexane) to provide
Conpoufdolutien 0B othpoR¥2b (QSM? bohex )ﬂMB!g‘i’r{ RAFS mL) was added
hydrochl ori de Conpound I d (2.5 g, 16.7 mwbl) an
KRCPBisE 20 3 Eolgtloll of ZHMDS {5.4venle 134 deldtiomireTHB) att-78FC.oThe

Co und | 3.7.0, 16,7
res 8n0 mlxture xgvas stinged at —78°C for 1 hr, then oxalic acid diethyl ester Compound

aIIovvedto_vyirm 0 t.N\g

1b (0.61 ml, 4.48 mmol) was added dropwise. The mixture was stirred at —78°C for 1
hr, then allowed to gradually warm up to room temperature and stirred overnight at
room temperature. The reaction mixture was acidified with 1N HCI and extracted with
EtOAc (150 mL). The organic layer was washed with 1N HCI (1x) and water (2X) and
dried over Na,SO4, then filtered and concentrated to give (3E)-[3~(4-fluoro-
benzylidene)-2-oxo-cyclooctyl]-oxo-acetic acid ethyl ester Compound 2c¢ as a yellow
oil, which was used in the next step without further purification.
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mvwbl) in EtOH (50 nL) at anbient tenperature under a
N2 at nosphere. The reaction m xture was stirred

wor@night , then quenched with water (25 nlL) apdr/US2006/037350
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diluted with Et QAc (500 nL). The organic |ayer was
separated, washed with brine and dried over anhydrous
sodiumsul fate, then filtgred and concentrated in
vacuo to provide Corrpqynd?l e (5 g), which was usef in

the next step w ttmeut Rurd her pur'Hfiﬁaltio I N Ney

(50 nL) was addg gnpound N(‘gﬂg, in
THF (25 ). Thure 2ro -0
acidified to pH 27w tdh | Ndid ~ahttcext racteg-w tN Et OAc

(100 nl). The-seganic |ayer #as washed.wi th bhi ne
dried over .@ sul fate, t ,?ilte.
concentrated ' vacuo to vyi e%np WA f white
solid. Thionyl chloride (5.87 g, 49.3 mne) s added
to a solution of Conpound I f in CH2A (50 nL)X!at

vas. ot KePBaRTERE 3 F5 Smahimadhdetionatashensl PR mecydrochloride
AT by AR 2 .

Byl imetibaial (30 wil) al_mﬁﬁieadixaﬂe srap piiirebatiroomm tsmpertiuesiovernight.
AR B o fdd GBS e

0 cOiemitibrbd andpiett?dd oh { ificdkal cBlun@WRItE 1594 BUREYAEAYE to give (9E)-

under a N2 atnosphere. The reaction m xture was
st (2 dedichierorpheny b (43flppre-benrdidene)t 418 6, 8P tiexalyder- 1110

B (3R 08 SRS A 17 5% ot

tbeeps)f i | tered and concentrated in vacuo. The resulting
crude oil was purified by flash chromatography using
20% Et OQAc i n hexane to prov|jde Conmpound 1 (0.115 g,
63% as a white solid. Mspnlz 412 (Mr). Fol | owidig the
procedure of Exanp syibstituting tb RPropi at e
starting materi al a6
fol |l owi ng conmpound
| -cycl ohexyl -4, 5

Mer eNprepar ed: . Cpd \Nap®
, 8N9- hexaﬁxgﬁo}-l H-cyg§l odtt apyr azol
¢~ acje~(adamant an- ghi de 3
Y- hexahydr g t apyrazo
{ (adamant &n- 17 yifme ) -am de

1-cyclopentyl -4
| e-3-carboxy¥ic 429 a
4 Cl Cl
2-[ (I -cycl ohexyl -4,5,6, 7,8, 9- hexahydro-| H cycl ooct apyr

azol e- A-solididn of LiOH (43 mg, 1.8 mMol) in water (2 mL) was added to a solution

o OB orn e D0 58 Santh i e TSRS i (SRS A efhinol (1 ).

: "gﬁéé &E}Eat?xgcg%/é: sitigbeg %gro%ngteﬁip@?a?ﬁ?r@ YIERidnHEUCLRRELARY FLacidified
with IN HCI (10 mL). The aqueous solution was extracted with EtOAc (100 mL). The
organic layer was washed with brine and dried over Na,SQO,, then filtered and
concentrated to give (9E)-1-(2,4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9-
hexahydro-1H-cyclooctapyrazole-3-carboxylic acid Compound 2f (0.15 g, 93.6%) as a

yellow solid.
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acid (1-adamantan-1-yl-ethyl)-am de 6
| -cycl ohexyl -4,5, 6,7, 8, 9- hexahydro-1 H cycl ooct apyr azol

we2@870anhbdxyl i c 438 acid (1-adamant an-1-yl - et hpcyuarmoaas73so

7
1-cycl opentyl -4,5, 6, 7, 8, 9- hexahydr o- 1H cycl ooct apyr azo
| e-3-carboxylic 398 _acid QH
1,3,3-trinethy|-n
| -cycl obut yl -
e- 3- carboxyllc 3-1 acd
(1,3,3-trinethy]- bﬂcyc

2
| -cycl obutyl -4,5, 6,7, 819- hexahydro-| H cygcl oogt apyrazol
e- 3-carboxylic 410 acid (1-adamantan-1-yl-ethyl)-am de
46 ExanPOEL20(BAnL | 4. (lZmMo@I vedsl added to a solution of Compound 2€(0.15g,

O TP R it QY aor e ymianes &bl i . bpreoncentrated
[ {nllde@)lrglh VQB@IHM ke %ﬂ)ﬁ I(@E) la(Q A ﬂlcﬁﬁ’&l Fhé)gl)% L lﬂﬁ%&@ﬂe&%& ddene)

t@SN 8, Bdmmhydwm @t@lwap@mmlet’n’ﬂchrﬁm}(l thb7ideConidund 2g (0.15
”“@p‘)%fgasa eq %lére was heated to 65C. Cycl ooct anone

0 4 l(on g, 10 mwbl) was added dropw se over
a period of 15 mins. The m xture was refluxed for 5
hrs, then allowed to stir overnight at roin::].%MM
tenperature. The reaction mxt re was aci th
IN HO (26 nl) and-extra @rljtmc (100 ni). The
organi c | ayer washed - t O :
Na2SO4, then f||

and Concgpti at ed. The‘esultlng

yel |l ow resi due wa '?Jl ed on sﬂmca 0 W th
3% Et CAc/ Hexapnext o gi Ve (2) - 2—-—94—f—|auor ne) -
cycl ooct anone ou (1. 0%y, 44. . t| on
of ConpoundgZb 4.48 mvbl) in THF was
added dropw se t@ga sdl ution of LHVDS (5.4
solution in THF) at -#8 0OC. The resulting Xt ur @ was

stirred at -78C for 1 hr, then oxalic acNd _di et hyl
ester Conpound | b (0.61 nl, 4.48 nh#¥d
dropwi se. The m xture was stirred at -78 OCfor 1 hr,

then allseMEen b (qu#@h?uemﬁmld&otm 0 gmltlﬁmw &HW‘]@A (0.03

and stirred overni room t enper at-ur e.
3 20RmeDw asraslded to mgdletidn @d:qmpdunﬂ ReHBD mﬂmﬁ 065 mMol) in

W‘fﬁﬂ P AP e el r i Epeai e S8 e

NaﬁlsDcM tahé wakhddt veitle AN CDl’éQﬁgdrﬁ@Ia%lr W8 @hsHRd with water and

Zﬁg%@[ 3- (4-f| uor obenzyl i dene) -
VEL NP6 (hep tgtesedhang; Gopcentiatp de (Thg resdting: yaliompissidue was

PurftiRd dn¥GrbHative silica gel plate with 20% EtOAc/Hexane to give Compound
15 (30 mg, 84.2%) as a pale yellow powder. MS m/z 548 (M™).

. Following the procedure of Example 2, substituting the appropriate starting

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

_Cpd  Name MS
11 (9E)-1 ~(2,4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9- 603
hexahydro-1H-cyclooctapyrazole-3-carboxylic acid N’-(2,4-dichloro-
phenyl)-hydrazide
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oil, which was used in the next step w thout further
purification. 47K2CO (0.62g, 4.48 mol) and

WO 2004/0dd2eh | or o- phenyl ) - hydr azi ne hydr ochl ori dePCorpmoera373s50

2d (0.96g, 4.50 nmol) were added to a solution of
Compound 2c (4.48 mwl) in ethanol (30 nL) and the
Wpdt UNemyv@s stirred at roomterrperature over ni ght .M§he

(@aCt Ml%&%h&b‘hﬁx&‘@ﬁmﬁd lol @lrfBrodRfy RS RRE sWAdlo-et hangl

| 1 j.fied on
a SI I étﬁalilyglﬁ di%o#ﬂ%n%ka\?ﬁyftﬁﬁaig%&% %AAIE/@& I—llgg(aﬁe Igéﬁgl ve

EB( Lokl gh enzryhd ey 67 19
B%EX ide” ?Sk: z1%(2'J%3'§‘apyr %?(i Sﬁlﬁ)l | é‘r 6

aC| d ‘1?} £ rla 2

dtteps QED' - 1;1 n@ (g)‘-‘?zf ‘tide g)rﬂ&gézggn vva%91

(2 mhe r%I é‘réﬂc ‘&?ta@’%‘r IS ]onPfH g (o 1

@636 DI Ardichlgsp-rhanyR-9df-fippgo- eezxw_i neyy

nL). rehyfraci dgclopetapytagele- éﬁafé?t”‘yﬂ’é 6?Fﬁt[(éﬂ)pbr at ur e

over nF¥gibexylllesrideent rat ed and acidified with IN HO

(170 n9E)-1TR4-didhlreopkens DI flunrodmszdidenead S, 9t h EISBAC

(100 héxphydiréH gydesrtapytaagies-cakexylingtid @1&)-1h bri ne and

dr i edcwlaexylath@Démidehen filtered and concentrated to

agve (9E)-1-(2,4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9- 553

(9) - | héx@hybirelil HRlydoartgphenyié Bc&bé@kladd(@xmﬂwl i dene) - 4
, 5, 6, dycbypBatalc]pyrrol-2-yl)-amide

h X ahydh 9=(b I didhtdr & RN @ZRbA-BRnsAabRyMI5i67,801 d 527

Conpoa&@n?efro (- éioéhta RirdldB-cadoRy1¥atid @Weadhild. - 48500 2
(0.3 Plamidgt 1 ) was added to a solution of Conpound

2f (0.15 g, 0.34 mwol) in DCM (2 nL). The m xture was
ref | uxeditibRdl c8mPbendsthiB b CRREEIchAtiBshoune Synthdt@inethods of the

vacuumto gl ve

grogent inventinndyeprieqkelloghia Mg aet, giffering) apdy mmwbiﬂ staytipg jnaterials,
8 | | e- 3= car bonyl
B R T R 7 e did

solid. A soI ution of (I 5)-I. -phenyl et hyl am ne (0.013
g, 0.11 mbl) and TEA @Biological Exampdes nmol ) was added

to a solution of Conpound 2g (30 ng, O. 065 m\/bl) in

tompor St oy e B Bl e PRk 6P el v pntion
drblBCtecepitiemodg atorcuse Ay €or tygasin Wlﬁéld)ramigh)r patventisnal

dried over Na2SO4, then flltered and .concentrat.ed.. The
GaRLiNRPIA decrRIor Sidiated HdraRRes disQrder Pediseate ﬁﬁéﬁ%ﬁté‘& Pesd
Skfebea gel plate with 20% Et OAc/ Hexane to give

Compound 15 (30 ngy, 84.2% as a pale yell ow powder. M5
mz 548 (M+). Foll ow ng the procedure of Exanple 2,
substituting the appropri ting materials,

reagents and solvents, the foll ow ng conpounds were

BindipR 86y fop @MB@A&dm&@br Inverse Agonists
- (2, 4-di chl oi O phenyl )-9-(4-fl uoro-benzylidene)-4,5,6,

[ The6l9 uman CB1 and CB2 receptors were stably expressed in SK-N-MC cells
transfected with pcDNA3 CB-1 (human) or pcDNA3 CB-2 (human). The cells were

grown in T-180 cell culture flasks under standard cell culture conditions at 37 °C in a

5% CO, atmosphere. The cells were harvested by trysinization and homogenized in a
homogenization buffer (10 mM Tris, 0.2 mM MgCl,, 5 mM KCl, with protease
inhibitors aprotinin, leupeptin, pepstatin A and bacitracin) and centrifuged (2000 g).
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(9)-1-(2, 4-di chl oro- phenyl )-9-(4-fl uoro-benzylidene)-4

,5,6,7,8,9- 548 _ _
AL ] kR i-

I'PH@§| 7 olgé. {l@phgbnvg%/ g{eg‘éﬁtﬁﬁ%r%&ggh% &(c{gj)%é :?3’1’53({)0 5 t@‘ﬂréjduce a semi
pﬁ;ftbddn@hlbmn«@p@imwh@ pdlet #af resospeniderhimtiomimenizatdqrbargl stored at

7, 80% 549 hexahydr o- 1H cycl ooct apyr azol e- 3- car boxyl i e

a'@ [(IR -1 -pyridin- 2-yl-ethyl]-am de 14

2 9% %I f7>ﬁ gae‘]d@l SFth®4@ap Myl Rad dhalved oh dcdaidzaflukdBAsay buffer

h@RanldFrés- Hﬁl,c%/@l\/ngCépﬁrSamM EBTW, [0-omgénk. datky acid freqrbevine

%%ﬁ?rﬂ%lb%)gnﬂ p&{ The di %tﬁ()l/ F}ef‘{? ?n‘? qe}latovrv%s % élﬁczl )};\Pthqbélffef either a
4t;e§t dmpotndor &ﬁl‘ﬂcle standard and the radioligand [H]3+-CP-55 940 (0.2 nM) to the
hexahy ro-1 H cycl ooct apyr azol e- 3-car boxyl i c acid
[ el of af-veh QQWpropé@qu}ax% riNge-spegitic binding was measured in wells

4@%319§ 2 g\l g5 Qgi AP ETNd Pratd+h-dolvHiRH And R4 hiE BB minutes
hmaé)ﬁ’y?d (Thel cbme;ltslme tlapyasplmd:dee:ﬁe ad’rabbatgl [Urifikeri GIF/C filter bottom

[(IR) -1cycl | - et am d

e S ST Tl Se e ico T vrolls of Shssenlymiopgeplate were
4r115se@ akd §sp9fate'§15s%ven times with a O 9% sahne 0.5% Tween 20 solution. The
hexahydr o-'1 H cycl ooct apyr azol e- 3- carboxylic acid
(Hmféhymatacxyaﬂ ;ﬁdnscalptﬂga}lpy m@ktalizww ydcmqhtd eadow¢ld m)d the counts

Aol B PRl R aiaisols s PR RSO Sl 7

aC| d pi peridin-1- ylam de Additi onal conpounds may be

n€8¢ aad EBRacgrivoBitdérgshasukiet i c met hods of the present
inventjion by one skilled in the art, differing only in
possi bFe comperndifestad-ani IGrbindiag yalue svas @ata@aﬁdgfrqm Bigent

Uﬁlﬁ ifidh SefiBed B%lﬁ@ﬁ vf‘ff‘(ﬁfg Qcks co@eﬁﬁ&’cﬁinﬁ HerE{ P! 1§1ﬁng value

ow ng exanples illustrate t e conpounds o
tW@s gﬂi@éamlbyhnwmgmssmm CB receptor nodul ators

useful _for trea or. at r eventing.a..
cannabToIgemPEaEst Gho B pLir i mahe gt agibien (%) was
dbisieaseat dveft c%H@dn%‘éﬁoﬂ Bt @%gl herjgeir, Chxa FM,@‘D 8.003 uM,

Bi_ndi ng Assay for CBI or CB2 Agonist$s or [nverse

A‘g)aﬂprssegts an average value.

Table 1

Cannabinoid CB1 Receptor Binding ICsg (UM)

Cpd 1Cs, Cpd ICs Cpd ICs

1 004 6  03,%86% 15 ©s509

2 0.04,05,03, 11 ®s69 16 93509
022.1

3 Uys9 12 0.008, ®89% 17 0.01,¥86%

4 006 13 0.008, ®90% 18 0.05 973%

5 Myrg 14 P59 19 ©e59
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The human CBl and CB2 receptors were stably expressed
in SK-N-MC cells transfected with pcDNA3 CB-1 (human)

woropobA8 CB-2 (human). The cells were grown POT/TSH88037350

cell culture flasks under standard cell culture
conditions at 37 0OCin a 5% CO2 atnosphere. The cells
wer e harvested by trysini zatTggeand honbgeni zed in a
honogeni zati on buffer (10 "M Tris, 0.2 rnMMd 2, 5
ni M KA, with robesasid OB Retphs BRIREICLIYM)

| eupeptin, pepstatin A and bacitracin) and centrifuged

(200QcH) 1CR0The super nat ggg N&s then centrif d ig 02M
sucr ; gy to prggnwm—puri fi efﬁﬂn@ﬁ?—
pel let. 4 600@e| | et was resus(p@% ad M‘ honog Ri zati oA %
and ;,tor Ofl i 0 OC. Onl];‘hgg) a%’ o(f) The assay, thqs)

pel | 3 b d on icelhnd 'dPfuted in assd® buf ferd%

(50 NM Tr'Ts-HJ™® 5 mM Myd 2,.2.5 nM EDTA, 0.5 nyg/
fatty acpggfree bovi ne s& uridB%Bunin, pH 7. 9. Thg}fzs%
di | utded REa%rane pell et vhs @Added with buffag, eitPDgsg,

a tegt compound or vehi cig b ard and theq (5) 2-
radi ol i gand [ H| 3+- CP- 55, 940 (%g‘% nM to the wells of-&

96-wel | pol ypropyl ene pl at %x%@ge speci fic binding was
measured in wells containing 5,212 (10 uM. The

plat e was er and. i bat for 90 m nutes at 30
oS PAR NERot R TR Al i shsai Becs on
Uniral ddiRaarRlefeylubd EflasdOtdiony Pl ate prewet with 0.5%

pol yet hyl enei m ne. The wells of the polypropylene

pl at e r in and aspirated seven tines with a )
b. 9% s Rl @%&ﬁ?ﬁ@@t%g USSP R I, corpled Bepiory €FPCR), which
pheihéhcsaal HircBoh vEGhOGi kO rneQekt téglsn u?a?éﬂﬁ)‘égkﬁvity of

each well and the counts representin I ng wer
ditipceilnkar adenylatecsdgseowhich s ium ptddatésahe ommanglarar s@flal

p i\ndi.ng Results For compounds tested,
gﬁgﬁs%é‘a@l%}g&v@ﬁw)ms obt ai ned from percent ,
i nhi bi Ad bamelirieliof @inghontligitd baiAPEshditesHs, these receptors are
concentrations were used. The bi ndi ng val ue was

COPBPAYERY agive and dericallygupRess Hrfleniste eyshsoaettistywiThh binding of
' i.ndi t L nhibiidon (9% was.

B 4 A 0RO o RSy Rl Ty ion o

rkdeny1@p coclaserdvtivityh) The BRGingMI ab Snversr DRkt Bihibits AVEERGBItive

SR8 T i S oo
% S 1 (5)B pR¥mitorthDhiralllRiar nghylélte J:yé@s%a%ﬁvigﬁ )theBz%%/ﬁtgro% compounds

to act as agonists or inverse agonists can be determined.

Assay

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

will produce more B-galactosidase when treated with a CB1/CB2 inverse agonist.
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3 (1) 45% 12 0.008, (3) 89% 17 0.01, (3) 86%4 0.06 13
0.008, (3) 90% 1 8 0.05, (5) 73%5 (1) 47% 14 (3) 50%

WwWQ20(7BH485% 51Tabl e 2 Cannabi noi d CB2 Recept or PBrmuS2mg/037350

| c50(mV) Cpd 1C50 Cpd 1C50 Cpd 1C50 1 0.0001, 6
0.0006, 15 (5) 25% 0.00009 0.0007, (2) 91% 2 0. 001,
QeD0Bowikl (3) 30% 16 (5) 20%0.01, (4) 86% 3 0.02 12
(3) 18% 17 (3) 25%4 (4)’ 74% 13 (3) 11% 18 (5) 44%5

CeI | é‘aég Is ,&g%g%?(} ﬁx% ﬁg%rnsl't: . %T]]aérl]l\l/tgre conditions at

AR 5%IEOL hnd3phdrd! AdefB dhys, e Mtk yvlaatan@edlaada test
Activity The CBl. and CB2 receptors are Gpro

evupivad 1 siedin (@ﬂ@rqﬂeﬂrwedlwa@ PUODHPRGRS L Wi &) mMnL -glutamine,
Ilﬁps%ﬁ L?ﬂ] B%{@a{eh@ 18 ol ﬁf‘t? h{:]d F &a Vet @ mua{nﬁi)ﬁ)tlcs)

e ac of intrace eny ate cycl ase,
iwas hdied to trcietie Thie l]ﬂhtesm/ela ddubated forsiOymartuteses 82 ﬁ@ elnd the plate
cyclic- AVP (cANP) sel i ne

%bﬁ&ere Bive it fosgeh POYER & 630w Boigh @%YASF%@?‘?# lysed.
% P\ﬁec\ a%[bgllcﬁ%]% Gk sza§ BhtR%Rd 'ﬁgiﬁ ¥bAhRr&H! ‘Hfr é‘v?a?lable kit reagents

an agoni t causes Turther
(mmgw(:oqn MatﬁddnoWIalanﬂ pVadudiste Ketdderi(Ymd¢cular Devices, Inc).
suppressi on of adenyl ate cycl ase activity. The binding

?gtl?{]ﬁc%@fo M?WZ%Q%WB??R%%%%U glaﬁl ;ﬁt : xgr ease
I n adgg%/ {;eﬁ‘#g?(ﬁ% %ﬁR?Eceli gXl' th@@B'l“?&{e R{r' @ﬁl ag%msts reduced B-

Intra ase activi

gﬁh&@ﬁﬂmrﬁdﬁvﬁp1rmdosaaie§gm’en8m8nm ahd @Erlsﬁvagmgmms mcreased
can be det erni ned. Assag Test conpounds were eval uat ed
Breaticiosidass acivity iaidore-densnéont §128Refar d t r ansf ect i on

procequre f

For - pabrsngien B-GARRle, %%A%‘*%E%er st hicte

%a@@ B a&ﬁat}f RBP4 A0 uHARR presBiig -eslatBgdidBactivity
b-gal, the cel'l s produced b- galactos ase in respaonse

iea@REd pr powtepording cempamdiieateAvell 208 perserhqfitee ¥shigle treated

Cﬁ? q‘%gl and either the human CBl1 or CB2

cell activity.

CBI Receptor Results

The ECs, value for functional activity for compounds tested was calculated by
linear regression and was obtained from studies in which varying compound
concentrations were used. Data provided for certain compounds is represented by
percent change (%) in functional activity at a single test concentration: W10 UM and

@1 M.

Table 3

CB1 Receptor Functional Activity ECso (UM)

CEd ECso de ECso de ECso
1 W _78% 4 @.71% 13 0.002
2 9719 5 M10% 17 0.04
3 M _6% 12 0.01 18 0.02
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agoni st. 52Cell G owh The cells were grown in 96-wel |
pl at es under st andard cell culture conditions at 37 0C

- G RGP Rl KB AL el i n the

medi a | n
sodi umwg‘iﬁe?ég’? E%%H%%Egﬁ ?l at%t )@%{EP E%%fﬁ(r fe B2 ‘%)mm reduced
s @rgalgctasidhsandtiviyoh b cisje-dependsil @shnher dddcCER iﬂversy&eomsts increase

pl ates were incubated for 30 mnutes at 37 0C and “the
pBagadactasidage @@W@theldowé%nee@enmmnmr skolin over a

4-6 ho ri od n washed and |ysed. Th

b- gal aLc@Sg Pesdn gcgta PgsiageRcty iR AY4s dsteaging Elbﬂéettmg a vehicle

c

e SRy Y 00 ISR B (R PRARp S0AR aciviy
Dovepswed inhd e)nesp?@idnfgacmmammd hedicd tcelll aCh pagent of theRkehicle treated
b-%ial E>,<t§ressi on For cells expressing CRE b-gal and

t fE" eV eceptor, CBl agonists reduced b- ‘

gal act osi dase activity in a dose-dependent manner. and
CBBZiReceproeRegdmi st s i ncreased b-gal act osi dase

activity in a dose-dependent manner. The change in

b- gal adh® 5 Caavduator functipnalastiviest for epmpdursls tested ngcaéculated by
vehi.cl [ | Vi val u t. 100%

o b B e S btk YR BBty
coanroeﬁqmmﬂnsmre:mmound treated cell as a percent of

t he ve&hcl e tr ateg cell actjvity. CBl_ Receptor

Resul t $hgHaluEe529%Apr eomppund fepreseais cla@tgew fupctigal activity and
CRAPabtAfRA FoR £Culift SRl haband éogl%a{trﬁﬁﬂ ERT

and was obtai ned om studies ih whi

compound concentrations were used. Data provi ded for
certain conmpounds is represeﬁ&@@_by percent change (%

in functional activity at_a single test concentration:

(1) 10 mM and ( $P2RegeptorEpneiogalaiatiReycEpn 61M)

Funct i onal Act|V|ty EC50 (nM Cpd ECsft Cpd ECso Cpd

EC50 1 (1) CpigBLs (2) - 719€Cpd 0. 0202 (2) -718pd (1BCs
10% 17 0. 04 3 0.0016-6% 12 0301 1802 02 53CB2 Recept 03.029

Medi at ed Changeoods CREb- gal Expression For cells

expressing CRE b-gal and the CB2 receptor, CB2 |

agoni sts reduced Example 4

01l of Mustard Induced Colitis Model

In the distal colon, the oil of mustard colitis model is characterized by a
discontinuous pattern of mucosal epithelial damage, submucosal edema, infiltration of
inflammatory cells (including macrophages, neutrophils and lymphocytes) into the
mucosa and submucosa, increased wet weight of the colon, shrinkage of the colon
length, diarrhea and apparent inflammation (see, Kimball E.S., Palmer J.M., D'Andrea
M.R., Hornby P.J. and Wade P.R., Acute colitis induction by oil of mustard results in
later development of an IBS-like accelerated upper GI transit in mice, Am. J. Physiol.

Gastrointest. Liver Physiol., 2005, 288: G1266-1273).
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b- gal act osi dase activity in a dose-dependent manner
and CB2 inverse agoni sts increase b-gal actosi dase

waebiu#ysi n a dose- dependent manner. The changeTius2006/037350

b- gal act osi dase activity was determ ned by setting a
vehicle treated cell's activity value at 100% and

expi ekl bt he b-gal actosi dase activity neasured in a
correspondi ng conpound treated cell as a percent of

t he vehleoCh-1 mémt(Ehaded Riveck.abordtyriesCB2ngRenne PIA(9-11 weeks old)

Resul ts . The EC5 ue, far function activity far,.
@%@i}m@fﬂ%&@%g B Gty EHIRP Poo iy, Sigmedidich st
BOds a8) aRtahdad from studies in which varying

conpound concentrations were used. The val ue of 29%

for Cohpoer(Sper Efpﬂm_ehgngumwg briefly pugstctigedwith
B B0 0 SR B 4B 3 e

ty i€ (tdpd 04 E(HPingP (equipped
E@%ﬁ“"%ﬁé‘%}?‘é’s‘ﬁéﬁ ﬁzﬁtrggg%zgwf 0. 0066 Exgﬁnglve 4 aglémbgfmppe

with tadratl-tippdd 28¢5 Geedid)i s Mbdel I n the distal colon, the
oi | of stard colitis,,nodel .i.s _charact eri .
i scontPHoREoRST et AuT AR 0BF RRL PGSl Bauction for
84 BIUBOSRlopBAHBER: refitien! drioat dey peyt-ihdiictianfigtaesessiag b ltiserapeutic

(i ncl uding nmacrophages, neutrophils and |y h&g(t es)
Fegimoen. hé teal compouiawas orally. administered dabetpeimationel Yhdaysratter

| ' h- . diarrh d
OB af Bl B EROESO orlyding Byl LNeT o1
D AndmageMaky aftdi@MindnRdistrativeh, iecmirRalRwere’sactificab| Thei eolons

i nduction by oil of pustard results in later .

&J@(ﬁeqem pxz.gpmgql] ?quggnls o g&]ﬁgg@:}tg)paivgghai 6@@' r@ovmg fecal

H&lﬁé‘&b %nd e Thi5R frOM thd ab&AY&1dUf th&Bhhoth&Hlus v @heasured.
ysiol, 2005, 288: G1266-1273). 54Colitis |nduction

Vhi éecaDednterits weleCramings] IR signs afabarteao ihe distalicalpathshveen the

NG) (9-11 weeks ol d) and fresh oil .of star .

Cahngie LR Benitas ERolsh i pRss B QRREA phifleg formatin for

hawiSgiciBhaMeike used. The mice (9 per treatment group)

wer e %ri efly anesthetized with ketani ne/ xyl asi ne

(gl ?ma, .St b Loui s, Capd. a solution of 0.5% OMin
%Sic‘ﬂglﬁ&? Servations arn riteria

The macroscopic observations of colon inflammation (a measure of colon
damage), colon weight and length and stool consistency and appearance were assigned

a score and used to evaluate colitis severity.

The four observation scores for each colon were combined, whereby a
combined score of 0 represents a normal colon and a combined score of 15 represents a
maximally affected colon. Statistical analyses were performed in Graphpad Prism 4.0
using ANOVA.
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(50 nL) was administered intracolonically (to a depth
of 4 cm via syringe (equipped with a ball-tipped 22 G

woe@dioed215 A t est conpound was oral |y adnm ni st eP€T/USII86/037350

day prior to colitis induction for assessing a
prophyl actic regi men or one day post-induction for
assessing a therapeutic regi men.weéght8&ke CONMpound was
orally adm ry stered dgily thereafter. Twozdays aftej

Waatlahil StTab] on, The ,gST TeSis £Riipound,Jnge Was -ssq,

ani mal s vverq) sacrifi ch The co&ongs vvere 5esect ed

4

am ned fm—gwwgﬁ—tﬁ—*——
g enmg -Fnr-<§ 0 ~ Aten Z-l nd halﬁ 4ggufh fr 5!-(%?4:3 ohn??’é%

O
T CIIJV Ily LIA YA A %] CUTlT

end of the cecumto the anus vvasS'ﬁ%‘§§‘thed The fecal
contents werk _examned for si nn& of _diarrbea_ The

dpeat Belletc o] ornotyet (webn fldeeelyist anemarphousdt h dierited et er
Wewmationyy ed e acedhaped. meish nmpist $ickybuf f er ed

formalin for histol ogical anal y®PamagelSewe oscopi c
(bservationd® and Critdria The n&croscopi c3observati#ns
Diflag@iaGén i Nfdoseetedn nfild, NMeasur modafatec 0l Onsefl@érage) , penetrating
col on wei ght and | engtidwaled st owbreadielyi st ewmyivend  ulcers, bloody
appear ance were assi geetema scor éistabitrdus eddistubuiedal ualesions
colitis severity The four obsefyEiNan s8N or each

| on were. conbi.n wher eb a conbi ned score of O
%ﬁoégoé’ﬁ‘f &ilét"%’?fg Exqniget a combi ned score of 15
represents a maximally affect ed colon. Statistical

anal ymﬁomgrcal S)fsei &Bﬁ’sshés c@hﬁ@d@ﬂ ?f st pAafPinlhtdded tissue
ANOVA. 55Wéi g core 4 Wi ght Gain <5% 5-14%

imlgnsm@emg%oxxh%egéﬁg% é“élé LiSSups pepe @mlgﬁbw@&hgig

Bt o PR SR AL ey o

Formati on formed) shaped, noist noist, sti cky Danmage
Eigelegival Opsavationsund Gritenion none observed nr- il d,
noderate, severe, penetrating

The microscopic observations of epithelial damage, cellular infiltration and
damage or alteration of smooth muscle architecture (a measure of muscle damage) were

assigned a score and used to evaluate colitis severity.

The scores for each colon were combined, whereby a combined score of 0
represents a normal colon and a combined score of 9 represents a maximally affected

colon. Statistical analyses were performed in Graphpad Prism 4.0 using ANOVA.

56



| ocalized nore wi dely extensively ulcers, bloody
erythema distributed distributed | esions erythem

wenydi7vesmas M croscopi ¢ (Hi stol ogi cal ) Exam nat i 8aT/US2006/037350

10

15

Hi st ol ogi cal anal yses of tissues consisted of staining
par af fi n- enbedded tissue sections wth
Writetionyd Dhsavgfiansdye. The ti ssues were exam ned using
| ight mcroscopy by an investigator who was blinded to
t he sanpl e groups. Hi stol ogi cal Egibslinl Danageidsorand
Criteria The m crosaopi c obsenvations af epithelid3l
Bsem 16&! | ul ar i nfihdir ati on<apbsdamage/ow 24l t er=yd lon
of snoboth nuscle architecture (a nmeasurlessof nmuscle

damage) were assigned a score adlubsheitiatoeSatraat e
colitis severity. Thge scores fior each cplon were 3

FOIPANGS ofl%m’g y & IB I'ned 36G5&4 Of O.7@RIgssnt §/aa

~nofrnal colon and a co ned seRie of 9 represents a

&t ed l&n STathghl&ak aDab $9B%f WEESs of entire
gl%#r%tférke:él ﬁ];ieg' aphpad Prism 4c&0M§ﬂgﬂ§ AbKMAolon colon length
56Criteria and Cbservations Epithelial Dbasmge Score 0

T2 3 Epithelium LossS i ntact <I73x}c8ftceture §cdrd O 2/ 3
>2/ 3 | oss Ioss Cellyfar Infiltgration Scere 0 1 2 3

E\?C a]l il ea Infi I rd%ﬁn&gg na 1% nﬁreT ng}k of% e‘ﬁtlrE ocC §i/3 of entire

evg ce(r){lfl a as | nfi b'ée[r@hed lnl heaS ENEtor 1836 <I £c3onQéngth
pérp Sid 1 5@ 2/3 of >2/3 of entire colon Iength

Alice&mepP! on colon Iength length Architecture Score O
T 23 lvuscle Damage (any no damage <l /3 of entire <2/3
b rophiilucr el Bieobipeaant iGoditie Trawmed Reginedidasiltobser ved
colon length col on Iength col on Il ength hyperpl asia or

lcglsls ¢ ?{éh%grtogceo ﬁéngf%‘. d)pgéeﬁ‘éﬁtfbﬁ)ic‘:s&?@relﬂ%‘sr P et tfeatment group

in the prophylactic and therapeutic regimens were each combined into a mean score

and expressed as % inhibition of colitis (% Inh). Test (#) represents the number of

experiments at each dose level.
Table 1
Prophylactic Regimen

Cpd Dose (mg/kg) Test(#) % Inh (Macro) % Inh (Micro)

2 5 1 423 +12.6 74.4 +3.8
Table 2
Therapeutic Regimen

Cpd Dose (ng/kg) Test(#) % Inh (Macro) Test(#) % Inh (Micro)
2 5 3 38.7+9.1 1 66.0 + 9.8

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 epithelial damage, infiltration of inflammatory cells (including

macrophages, neutrophils and lymphocytes) into the mucosa and submucosa, decreased
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The Macroscopic Score and M croscopic Score results
for each treatnent group in the prophylactic and

WO b@rapeut i ¢ regi nens were each conbi ned i nt o BCTYES2006/037350

score and expressed as % inhibition of colitis (%
Inh). Test (#) represents the nunber of experinents at

87t Ry a7 Qf liRV®lon, Ihi@gd of e F&Bbb‘n@@ﬁ%]tﬁ aﬁ‘r’giaﬁﬁé‘a @99 ]ﬁ&ﬁrﬁerg
S&lkg Test 2‘#]&)4 %Inh (Macro) % | M cro)

3 Saubezmgniy 4. J4and3S @obEa bY . eAz.lrfmien@b@nf rnucmsglu mﬁm@pﬂon and

CRRE g kg egony Wbt 3B CoFent Dpiai 8 rmanotoss,

990D avel. SoHA86IDESyer! 1B GOHE MR Vi, 3/1dmsiskld T Tt Ngglin R,
dlstal colon, the S colltls nmodel is characterized

Biyseeleins ¥ dnend Bycl bk Wehasicterizatien pf @mtet maripgfextran sodium |

(of
%g@g%hcgg{elgs b&{ u{ﬂr 3%%}&% gh gﬁé’%lrﬂ‘gﬁ‘plgocy §Slt ﬁt VH 62: 240-
8 pStavenvd Is BaviidosHusbded Adaaadi DoE VWt F. )I\Ehcgimﬂaﬂlfmdtdl@ infiltrate in
LT R N YR N
o F&ﬁimg‘f&gﬁkﬁ)e&fwﬁgg BEsiugéd éﬂg&&deq{‘ éi?zg élz!?z?clJ&Patholotgy, 2001,

atiron to mn | n amrat ory ase
Ol 3+l 3; And PiazrGiangdos, HO®S K. Mok J. abd Maaey B34;, DEgtyen sulfate

B. .. Bajaj-Eliott \ Donal d T.T.
SpinTinidhosd faustic hilasatRfogy Wi e! alsneg sithslitli mgmsrart s
aedifced BY ihHIBitie e vF pRokpREHEITaSHBRAY /A Jtmho@/}, 2600.5vol.
profil e and dose dependency, Di gestion, 2000 . 62:

426:2098217&).evceva L., Pavli P., Husband AJ. and Doe,

WF., The |nflammtory infiltrate in the acute stage
ollihende¥bran sul phate sodi um i nduced colitis: B cel
response differs depending on the percentage of DSS

used tRﬂ:niaﬂﬂjBa:lb/d m:,ce BMico@ld Furma) Gﬁmdnﬂivﬁg )NY)ZIIDB W@lts old) were

1: 1 d
sriioc i Agaban pho 2 BES AT Rentcsataratpiai 1N Shemical,
INes# PR RO iR eip wRHE ad Hitud SR8 -QRY b&%d afhd 1985 solution was

transport IS reduced by i nhibition of
periepblisdi cbldvenéﬁee aamunr/cmsumﬁsmas ngeas®ad.hol ogy, 2000,

\r{10|c 2 %LSP 1ce E%a’)‘lmﬁglf !ﬁ%)t}%'{) P%@;x i(SnFemal iﬁ EesLecanpound on

waaymfmldedld%ﬁcrn &hdsdriddiBnhekafed DSS (45 kD
nol ecu] ar wei ght, I CN chem cal s,

Six days after the initial DSS administration, the last test compound dose was
administered.

Seven days after the initial DSS administration, the animals were sacrificed.
The colons were resected, examined for signs of inflammation, weighed after removing
fecal contents and the length from the aboral end of the cecum to the anus was
measured. The fecal contents were examined for signs of diarrhea. The distal colon
between the 1% and the 4™ centimeter was removed and placed in 10% neutral buffered

formalin for histological analysis.
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Newport, CA) in tap water ad libitumover a 7-day
peri od. The DSS sol ution was replenished daily and the

wa@rewanis2ednsuned was nmeasured. The mice (10 pePCT/US2006/037350
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treatment group) were orally adm nistered a test
conmpound on the day of colitis induction and then
dBddcyostHSE epbbBbtiond ohaddyerigf ter the initial DSS

adm ni stration, the |ast test conpound dose was

adm ni stered. Seven days after the initial DSS

adni ni $he BarRcopihiebsghiaansofigelan isHemitation (a mEirewe of colon

R R X —

antdtib evdlengtblitis seneritge aboral end of the cecumto the
anus was neasured. The fecal contents were exan ned
f or sigﬂs of diarrhea. The distal_ colon be;byveen t he

1st andP§ fhteeqbservaten srores o el Etre SAOBed CBRetehy a ‘
185mmiaed §cdke Sl fpt&and QnBRhAI ol andl SRR CRbre of 1_|1 represents a
anal ysis. 58MacroOscopic observations and Criteria The
maekivsdlypifiecied selonatStasistical fanalysesrwere perfonmediio Gréghpad Prism 4.0
rreasur&d)\f/ col on damage), colon | ength and st ool

C%%gé enc@‘ and appearance were assigned a score and

used to evaluate colitis severity. The three

observation scores for each col oMedt¥o¢onbi ned,

whereby a cofhined scote of 0 rehresents a3 nornnl 4

cWieight Gainl 5 «6%bhi ned s&dt% of 1ﬂ5r26ﬁ»r esent¥-@% >35%

maxi mal |y affected col on. Stati stCem#Scareal yses were .
performed i n0G aphpad Prism 4.0 asi ng ANOWA. Wi ght 4

Seipenie 1 2 2594 V@i ght s.6abn <5% B-7h4% 15- 24%585- 35%>35%

>35% Length Score 0 1 2 3 4 ShortgpiB&rs<o% 5- 14%
15- 24% 25- 354 >35% St opl Score 0,1 2 3 Fecal Pellet

NPlcRend: Ve! 150 L OQRELY - 1080RT PTTOU: ,
(e shap Rl Bc! St 50 o g e
| A ) ‘

) z€ Score
noderate, seyere, penejrating

2 3 4
Inflammation. none observed mild, moderate, severe, penetrating
reddening more widely extensively ulcers, bioody
observed distributed distributed lesions
reddening reddening

Microscopic (Histological) Examination

Histological analyses of tissues consisted of staining paraffin-embedded tissue
sections with hematoxylin-eosin dye. The tissues were examined using light

microscopy by an investigator who was blinded to the sample groups.

Histological Observations and Criteria

The microscopic observations of epithelial damage, cellular infiltration and
damage or alteration of smooth muscle architecture (a measure of muscle damage) were

assigned a score and used to evaluate colitis severity.

The scores for each colon were combined, whereby a combined score of 0
represents a normal colon and a combined score of 9 represents a maximally affected

colon. Statistical analyses were performed in Graphpad Prism 4.0 using ANOVA.
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par af fi n- enbedded tissue sections wth
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of PEIRBEP I *Fuscl e ar cHff%ct ure €43 WBasur e>ldttodfiscl e2/3 loss
danmage)r—were—assigred—a or-e—and—used t8%eval yate
colitis severity. The scores forCelglaHnfikization Seevee

conbi ned, whereby a donbined stare of 02 epresents3 a
n8pshpreanf defilagtiona comtsi ned scoRécdf 9 refrebent s WA
maxi mal ly affected colon.  Statpesi cal anal yses were

p EfHtERterGell Byes@reg phpadom®r | sm 4. Ql/lisfientije ANOXBAo 2/3 of  >2/3 of entire
59Criteria and Observati ons Epfddidingiy| Datirgg@orScorm®lof length
+2-3Fpithelumloss intact <|/3 loss Jdeneth 1o 2/3

>2/3 loss loss Cellular. InfiltratiAsthiGcoredSc@el 2 3

Focal Areas of Infilfration nohe 1-2 focal >2 focd

aMasgle Dyumeafaons | nf i o dataged  Cekl/3 Rresbenca/3noatire<! /53/3Q5F entire
efiifepee ofedemy, t o 2/ 3 obsery@) 3 of cobmiidngte ¢ Gblomleh@ingt olon length

veT.‘fp@f‘s"l? FBs %ol on I ength Iength Architecture Score 0
arghulectre ge <1 /3 of entire <2/3

2of’§ﬂ§?%%g?%lfcﬁe?{me%%isﬁl&ew dence of edema, observed

ofon 1 eng col on Il ength hyperplasia or
| oss of architecture) Colitis Treatnment Reginmen
Resul t $he Macroscopic Score and Microscopic Score results for each treatment group

were each combined into a mean score and expressed as % inhibition of colitis (% Inh).

5  Test (#) represents the number of experiments at each dose level. ND represents Not

Determined.
Table 1
Cpd  Dose (mg/kg) Test (#) % Inh (Macro) % Inh (Micro)
2 1 1 43+12.9 ND
2 5 1 21.9+15.2 75.7+8.9
2 10 , 1 50.5+9.0 ND
2 20 1 31.6+8.5 ND

It is to be understood that the preceding description of the invention and various
examples thereof have emphasized certain aspects. Numerous other equivalents not
10 specifically elaborated on or discussed may nevertheless fall within the spirit and scope

of the present invention or the following claims and are intended to be included.
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The Macroscopic Score and M croscopic Score results

for each treatnent group were each conbined into a
wore@n/ 0205 e and expressed as % inhibition of cPCTAUBR06/667350

Inh). Test (#) represents the nunber of experinments at

each dose level. ND represents Not Determ ned. Table 1

se (nmg/.kg) Test (#) % Inh (Macro) % Inh (Mcro)
%a?%@a&@_@ ND2521.9 15.2 75.7 + 8.9 2 10 50.5
+19.0 NQy i r st ood
t hat thMe %?%@gg%ﬁgnggggrﬁf%ﬁ %c%oﬂg% %tﬁggﬁrﬁl\gggﬁ on and
various exanpl es thereof - enphasi zed certain
aspects. Nunerous otk&s-€qui val\ents 3specifically
el aborated on or discus may of t hel ess fall
within the spirit and scype of L'g[:i’e“ resent invention
or the following clains a NN} R} O be
i ncl uded. 60What is claimedis: I A conpound having a
structure according to formK®,(l3: or a salt, isoner,
prodrug, netabolite or pol ynorph 1H{éreof wherein the
dashedg} i : bobd = It - Oa
1 or oo S P00 RE a0 o JoRibnB Bl Uherth

doubl e _bonds present when X1Rl is present; the dashed
S lines B&W lings beiwsga pasitiansadd aped epsifionss3ase in fprmula ()

bonds pr es R en RO Corse SR8 R BN s BRI SR, i

bet ween posptasem; 9 and X4R4 in fornula (1) represents
the location for a double bond; X1 is absent or | ower

al kyl epge,; [ 1S . K ; rej

one” of Ui 3R ec pors a3 il FRiodURt Ptk
al kyl ene, ‘| capeesent loydtionie fim each efNivro dosb&rbdnlde petasdiachen XoR, is
i ne between position 9 and X4R4 is absent, X4 is
absent or | BH&Etal kyl ene; when the dashed |ine between
position 9 and X4R4 is present, X4 is absent; X5 is

absent tirrdaklsstEinedickydepi@sition 9 and X4Ry in formula (I) represents the

location for a double bond;

10

X is absent or lower alkylene;

X is absent or lower alkylene; -

15 wherein only one of X;R; and X,R; are present;

X3 is absent, lower alkylene, lower alkylidene or -NH-;

when the dashed line between position 9 and X4Ry is absent, X, is absent or

lower alkylene;
when the dashed line between position 9 and X4R is present, X4 is absent;
20 X5 is absent or lower alkylene;

R; is selected from hydrogen, alkyl (optionally substituted at one or more
positions by halogen, hydroxy or lower alkoxy), lower alkyl-sulfonyl,
aryl, C3-Cy cycloalkyl or heterocyclyl, wherein aryl, C3-C;2 cycloalkyl
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Rl is selected from hydrogen, alkyl (optionally
substituted at one or nore positions by hal ogen,

whgarot421or | ower al koxy), |ower al kyl - sul f onyPCT/@g3006/037350

C -Cl12 cycl oal kyl or heterocyclyl, wherein aryl, C-Cl .
cycl oal kyl 6 lor heterocyclyl is each optionally
subst i t ut edr attearegclyl isractkeopmblly substibyedatlong @nmore positions by

am nosul f ony | oner a -am nosul fonyl , al kyl .
(opt 1 onal | JHlssse bRt Gisr S amarosusist iyt ggptionally
hal ogen, hydp@X¥e@bt dRWR gtk EQQ?M%HS Y1 GREN, By drét Kerdbwer
(optional ly substituted at ohe or nore positlons by

hal ogen or alisaaybyiiroxRer pkoxye (aptiveally substitwadyas gae or more

al kyl (optionally. substitu at.one or nore positions
by hal ogen,P° @SP%QX/H%%? ?Ké‘ryg%ﬂxl%xy) | ower

al kyl -sul fonyl, aryl, C-Cl cycl oal kyl or

het er dyis Bqleqted/\heméiydr@ey,l alkﬂ (otionaily saizstikyred afrone or more

Tor 6 oot t PONSOBg B ABEEn B G eE s kR bt 01 Sltony1,
al kyl - am nggyl £0uay) GycﬁJaIk\M of H&Eﬂo@?@lw Wh%fé@rﬁﬂyl 36T, @Ycloalkyl

one or m)re ositions hal ogen, ydr Og(i | owner
al koxy), segocaplymstc@@&yomtmallm@sluwt e g e pesitions by

"X0-21( apog%%dé‘? R&F%ﬂ% A Ef‘@;{ ﬁgx%,(%%l)@ptlonally

when the dasbafluted Beodeair\weas pbﬂﬁbﬁd ®WhhdogenadhydBéy oslower
absent, X4 is absent or |lower alkylene and R4 is
hydr ogen, JERakRydroswer akogy (optiogaky subsiusy at 08¢ grymiqre

aryl, C3-C cyclyl, wherein aryl,
C3-C12 cycloaTEpléﬁ%Bfrlilh terggﬁkﬁgﬁ i s each optionally
substituted at one or nore positions droxy, 0Xo0,
over Tl kyF(QOBUROmA0NBEaRet o CHOXN R B s o

positions by hal ogen, hydroxy or |ower al koxy), | ower

al koxywHepRhé @axhkd Mn@y&%éﬁ pospgbrd aMNE, R/ isiBEet, X, is absent or
posi tions by halo gen or hydroxy) or hal ogen; “when the

dashed | i ndowetalk ﬁnqow 1%4 ishydrogem hydrexyi wa?r alkyhdowex alkoxy,

5ot 30, Bl M S BEKSENE Wi o, .

substi t ut ed:yaloakklyli‘oﬂ{etdfﬁcfﬁlﬁG§edchmpﬁoball}hs3uﬁstﬁuwd a0 or more
| ower al kyl, | ower al koxy or hal og

hydr oxy, haiostiens by RYdTXY: AROTIORIR 9ﬁiyl gapreypaﬁl(yos&g;;tgﬁrgmayone or
substitutedygt rggagogg W}@gﬁ‘)ﬁ ﬁi&ﬂo%{]‘ or e %ik%gﬂ‘ lower alkoxy

hydroxy or 1o optionall

subst i t ut edoptiomilg sabstitnsedatpoeior nwre phsitionl hygmlpgm or hydroxy)
hydr oxy), carbpox car bonyl al koxy, carbanoyl,
carbannylaﬁﬁ g?y aryl oxy,

when the dashed line between position 9 and X4R4 is present, X4 is absent and
R4 is CH-aryl or CH-heterocyclyl, wherein aryl or heterocyclyl is each
optionally substituted at one or more positions by hydroxy, oxo, lower

alkyl, lower alkoxy or halogen;

Rs is absent, hydroxy, halogen, amino, aminoalkyl, alkyl (optionally substituted
at one or more positions by halogen, hydroxy or lower alkoxy), alkoxy
(optionally substituted at one or more positions by halogen or hydroxy),
carboxy, carbonylalkoxy, carbamoyl, carbamoylalkyl, aryl, aryloxy,

arylalkoxy or heterocyclyl;
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substituted by one or nore hydroxy, oxo, hal ogen,

am no, am noal kyl, alkyl (optionally substituted at

one or nore positions by hal ogen, hydroxy or | ower

al koxy)Rs lé|akﬁdx<}3-(3@m>10&aﬁml or h@}br@pyctlmle wiiergin ayb GorCnwydoalkyl or

positions byyh @ﬂoQgc?@ 195&4“%%1% su%?tatlgg ogie g more hydroxy, oxo,

carbonylalkoxy car

aryl oxy, ar yhabgeaxymimo, mmn@y QIIWI (oﬂﬁ?)nalisy ilbb@ﬁm%lrht @he or more
| ower al kyl; R8.is. ary {{9 cy

- cl oal ka(ys@
het er ocycl yI POS\l,&pél,s oy ha e, hy@rqxo;m l@y%q W}Iau‘éﬁxy (optionally
het er ocycl yl g4y
mor e hydr oxy gt;tg%%;?gég bOMBLd posBIAS bY hisbeth {%ya%s carboxy,
(opt i onal | y substlakyedcabamag, Oﬂrbmosdalﬂms atylcargloy, arylalkoxy or

hal ogen, X | ower al koxy), al koxy (optionally
substi t ut eddlgz? %ﬁécli}ér nore positions by hal ogen or

hydr oxy), carboxy, carbonyl al koxy, carbanoyl,
car barrde albygtogempyloweariklybxy, aryl al koxy or
heterocyclyl; R is hydrogen or lower alkyl; RLOis

"ég y|C12 ycglaglky? aé)}%%lale ocyc%tgﬁrogfé{ éé}gﬁre é%er& LC él(? ' )élycloalkyl or

substituted Hﬂemmlﬂrzs eavh@phiyaalbxgubstiied blyédne@emore hydroxy, oxo,

am no, amn al kyl (optionally substituted at
one or nor eolt?&%gepr Yrwopgminerlkyb alkyh {Rptiorglisorubpidiad at one or more

al koxy) , al kﬁb‘smo&l@ BY h%géﬁ,ﬁlﬁ%ﬁ%ﬁéwﬁ%ﬂgﬁy%ﬁc%' (BRidnally

posi ti ons by hal ogen or ~hydrox car box
car bonyl al kosapstituterd abomsydr, mommvaitiops by kglbgen or hydroxy), carboxy,

am nosulfonyl | oner al k am.nosul fo r

aryl oxy, aryia W@“’dﬁy ’ ﬂ%{’%tpg‘@y%a[r mm%ﬁ%lna %?Y@Xg’a?&ﬁlalkoxy or
absent or alleydrocyagnd; Z is absent, -NH, -SO - or

al kyI (vvher ein alkyl is optionally substituted at one

or p.o ons hal hydr oxy, |ower al kyl,

I ovver %S?Wamé%ﬁ% V’eb?ﬁ){ggr bonyl al koxy). 2. The

compound of claiml1l or a salt, isoner, prodrug,

met abolRiés ayl, ﬁ@#@lﬂnyqunlkﬁmréleferooyom ailieroth atyd, @p€endycloalkyl or
or | ower alm/?lene IS S ed from hydrogen,

al kyl (opti éﬁrP’in Efs?‘“\ FPEgn }ty syhityed PQE Bb&oﬁ bygoxy, oxo,

by hal ogen, (r 8o mind4RY1, alik e
ovel oal Ryl Ofr@&%@eét & ococ mid eriéi:yn 1onﬁf)y4ubst§§fe@]at one or more

cycl oal kyl m@oshiensby bylog«;n hiydrosgon lQ)’flﬂTlaﬂmab’),yﬂkoxy (optionally
substituted Abst€a 8 oPdiSnore positions by halogen or hydroxy), carboxy,
carbonylaikoxy, carbamoyl, carbamoylalkyl, aminosulfonyl, lower

alkyl-aminosulfonyl, aryl, aryloxy, arylalkoxy or heterocyclyl;
Z; and Z, is each absent or alkyl; and,

Z3 is absent, -NH-, -SO,- or alkyl (wherein alkyl is optionally substituted at one
or more positions by halogen, hydroxy, lower alkyl, lower alkoxy,

carboxy or carbonylalkoxy).

2. The compound of claim 1 or a salt, isomer, prodrug, metabolite or polymorph
thereof, wherein X is absent or lower alkylene; and, R; is selected from

hydrogen, alkyl (optionally substituted at one or more positions by halogen,
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positions by hal ogen, alkyl (optionally substituted at
one or nore positions by hal ogen, hydroxy or | ower

wa@bkdoanyd215 hydr oxy or al koxy (optionally substipor/@d20a6/037350

one or nore positions by hal ogen or hydroxy). 3. The
conpound of claim1l or a salt, isoner, prodrug,

met ab %,H;(ﬁ Yy 1(519& "5’2’ r%rr hege @E)Z Cygb%@ BC Kt foé?uagf Whkrein aryl,

127 sel ecte
vvh e r eiGy-@p\lycloslkgldri Ira:temd)d}gclyk uﬂa&bh bptiedhllgtsubstautod aﬁmaeor more

osi ti ons. by, hal oge 4. The o und Qf claim1 or
Sart, BOSRR] oY Brlotkeh gyl iopHbet brubgtuls ey s more positions by

t her tefalog‘éﬂ F@Mky%% 1bwer MKRy), SRy or aﬁ(@?{y Nﬂﬁt@lﬁﬁ?};u&ﬁtuted at

- (O - NHZ23( The conpound of claim 1 or
sal t, qns@nmorepwsofdmm@ymrmganothychow) pol ynor ph
thereof wherein R3 is -C(O-Z1(R6); X3 is absent,

Isower hﬁﬁﬁnd bOWRIm ft%xk%g P cg/rowgl Tg%bbﬁte%l?f)ﬁ%norph

or alky ; R6 1's ar
het er cﬁh;qrcdﬂy wherehreKeisrabaeng] and(R+ Gls2lected [fmamh huwll on€s-Cy; cycloalkyl,

A N T R

(optionally substituted at one or nore positions by
Hal ogdihe doyghoond ofbelaioiver a adli dsoyier, mb&mxgym(atabblhtnmbblymorph

Pyl ol Py Barlahgi Bkoagr e Ao -C O it-Za(Rao.

car banoyl al kyl , aryl, aryloxy, aryl al koxy or
tSet er d&tﬁcdo;ﬂp.ouﬁd offHgincd opoedlf iwinet) @odiug, MEtabolitalol polymorph

i soner u ite or _palynorph thereo
wher elﬂi’1er g Igeé{ %?ISZ%? ¥a(Ry Xf) 3dS gltggléwowethqyéene lower
abse ntalky@ﬂ@me SN ¢ ;S%Q&X ok Xllkyl bnd -Ebﬁs 9@’?;{@5 g@gzré%ftcloalkyl or

claim1lor a salt, isomer, prodrug, net
pol y miepsioaskbi.adicreintey]eCrCRTyckalkgl 6) hdtirocZ3yIR @ch of@ionally

o+ ogERY Bl el iy S Falbkeh B i, akyl
- SQ2- (opticHaky kutswhEPatbnalok lord ﬁos‘i’lﬂﬁﬂs%@iaﬁdgen hydroxy or lower

substituted at one or nore positions by halogen,
hy dr osjkoxyh\aroxy|(rutionally sehstitmtedostypne @arIosK positions by halogen or

oS bes ST e R, 84, v

nor e rayyialdmyy oohxaderobdlyigen, ami no, am noal kyl, al kyl
(optionally substituted at one or nore positions by

et rs QALY oRliuhP R o 21 Rer ARS8 b AR ERF bbimorph

ne  or
hydr oxlygreofodharehoRyis cempznkg)aMges(ybseﬁ@zp aabgént; and, Re is
car banoyl al k I , am nosul fonyl, | ower

al ky!l Dstereryshilt onyl , aryl, aryl oxy, arylal koxy or
het er ocyclyl . 8. The conpound of claiml1l or a salt,

L7WS] OmerThepoARoud of@4iabobi 4 alQ ﬁsoﬁ@r&f@dﬂﬂ@ inBRHE@E or polymorph

erein RBis -C(O-N+Z 3(R 10 is absent; Z3 is

ab Senttherequfvheregl Rg is -C(0)-NRo-Z5(R 10); X; is absent, lower alkylene, lower
alkylidene or -NH-; Ry is hydrogen or lower alkyl; Z is absent, -NH-, -SO»,- or
alkyl (wherein alkyl is optionally substituted at one or more positions by
halogen, hydroxy, lower alkyl, lower alkoxy, carboxy or carbonylalkoxy); and,
Rjo is aryl, C5-Cj cycloalkyl or heterocyclyl each optionally substituted by one
or more hydroxy, oxo, halogen, amino, aminoalkyl, alkyl (optionally substituted
at one or more positions by halogen, hydroxy or lower alkoxy), alkoxy

(optionally substituted at one or more positions by halogen or hydroxy),
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al kyl (wherein alkyl is optionally substituted at one
or nore positions by hal ogen, hydroxy, |ower alkyl,

wo osen42ikoxy, carboxy or carbonyl al koxy); andpCRUSD06/837350

10

15

20

25

30

- substitut

aryl, C3-Cl2 cycl oal kyl or heterocyclyl each
optionally substituted by one or nore hydroxy, oxo,

hal oge&rb@ga BRboRAIRER, léyﬂbmn@bk»hrbémaglan@alaJnnnosulfonyl lower

at one or nore positians hal
hydr oxglkplramingsioaylk esogl)aryl@wmtylaﬂ@éb' @wvelocyclyl
carbonyl al koxy, aryl or heterocyclyl. 9. The conpound

of. cl armR dorfoudd DBblaim 1SR HRAIL, BEMEN, BEb naeoliteCorqlolymorph
pol ynor ph trﬁﬁeoreof V\,ﬁgreln IS &f dﬂﬁk Rlorqf IO

X3 is tistehtwherdn Rs lsaclﬁ(@)tNHfZaéRﬂ@ 3 1&@@61111??@1& @S@t -NH- or

ny dr oxg R PR OBl OBlch el R orfis BosiTBA by

(opti oﬂﬁb%éﬁ , Bydreky, lowachligl, RRer alkoRPrrtvay ok bﬁbﬁnﬁylkoxy), and,
hal ogen, droxy or | ower_ al koxy), alkoxy, car box

car bon§lods Rk v %rzwclealkmb@ré}egégm{ow eaghpoptiprally m@w by one

of cla r

pol yror SRR asg Tolg, bhRERE R0 UGN oGPl subsituted
X3 i s atment maZSpositi@bdgritalagenshydrbxy arldweRIkpiy, alkoxy,
C3-Cl2 ¢ cloalgéIF %Etlonally substltgted by one or

more afRYPXo PRI ARKOY R 2kY,0) hetpgocyely conpound of

claim1 or a salt, isomer, prodrug, netabolite or

pol ynn’i[‘bdﬂcchhpmmdfof Cl&hﬁrleomi 328, nsemeﬁ@fadﬂhﬁ-l-lﬂetﬂioﬁlﬂ)r polymorph

X3 is absent; Z3 is absent NH  or
2 kyl EGpTSHEAR I OO KA il Kot ABienihgp & absent or alky
posi ti gns ka%ls kaleg %gi‘clogllégl ﬁiﬁéna Mtlﬁkéﬁyﬂg orle®Mhore hydroxy,

al koxy, carboxy of carbonylal ko 1is aryl

optio nach,)hakxgbtstanmm amlbgalbylealbyl (nphmaﬂydnbstwte@ Roone or more
hal ogen, .a | {optigpally .

subst | P?ﬁ“é??sg’ty hé‘ &lyﬁﬁ‘%‘éi (53 %’i %%@Pybﬁg%yoéaethf)xy,

hydr oX¥arBény1£&{y, af;K OXMdterorb 9Ky, car boxy,

car bonyl al Koxy, ary or heterocyclyl. 12. The conpound

oy 24T e B2 v s RSk Sy opgnorn

I s absgteof 4ohdréin 4@%@@(0) NEZ08 | R Ikvk ab@ﬁﬁ Z RLBski® or alkyl;
aryl optlonall substituted by one or nore hal ogen.

6513. Tk Rooivsorld cpé¢loalkyl eptipnally snbstituted hysenear more alkyl or

prodru te or pol ynorph thereof, wherein R3
is -ngfbﬁﬁﬂ§g§ X3 is absent; Z3 is absent or

al kyl (wherein aIkyI IS optlonally substituted at one
otl.nor @h@ oempound of lglaimdl agetalt, sguen pyodrig westabglits pr, polymorph

| ower car

ot or oy R attAY 1 QIR Bt WhisalRR bt et o

al kyl . a1k91 (wWHREei6 BIKYDY o tiehall subsithte@rat SnSal torel goRihS by

prodrug nmet abolite or pol ynor ph

alogen, hydroxy, lower alkyl, lower alkoxy, carboxy or carbonylalkoxy); and,

Ry is aryl optionally substituted by one or more hydroxy, oxo, halogen, amino,
aminoalkyl, alkyl (optionally substituted at one or more positions by halogen,
hydroxy or lower alkoxy), alkoxy, carboxy, carbonylalkoxy, aryl or

heterocyclyl.

12.  The compound of claim 1 or a salt, isomer, prodrug, metabolite or polymorph
thereof, wherein R3 is -C(0)-NH-Z3(R0); X3 is absent; Z3 is absent, -NH- or

alkyl; and, Ry is aryl optionally substituted by one or more halogen.
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thereof, wherein the dashed |ine between position 9

and X4R4 is absent; X4 is absent; and, R4 is hydrogen.
wa2070k1gonmpound of claim 1l or a salt, i sonerpPCT/US2006/037350

prodrug, netabolite or pol ynorph thereof, wherein the

dashed |ine between position 9 and X4R is present, X

I 5, absent and R4 i.s, CHaryl optionally substituted on
Py ot e ragud of Blags a re sl oA PR MigboeEOr polymorph
conpoutheredf, vitlepdif iR} i@IC(ﬂ))S\aH{IZ3§R1%}2 NGfis e 74 e absent or alkyl

met abol i te or_pol ynorph thereof, wherein X is absent

and R (vhesgis alkyl ispptiopalbhmbetifitedet ormerIPEe ROSiions by halogen,

salt, 4 ; i e .
aner oi ST lo R oy PLREEY, chboRy pP IR R B Ruo i
| i ne bldteveeycldaptibhally Sibatitteddboncor algenltkyl. X4 i s

absent and R4 is hydrogen; when the dashed |ine

bet we |1 R4._i.s..present i sent

bk RatnEeitaga il of oA 18k E Al B BhE Bl poRRES Hotymorph
subst i theieef] vetierein @icodash@d Endiswedronsition Taldogm,is Bsehs X, is
selected fromaryl, or C -Cl2 cycl oal kyl, wherein aryl

i s opt3RsRR Plgi]@a&%lmrag@d at one or nore positions by

hal ogen; R3 is -C(O-Z1(R6) or -C(O-NHZ3(R1O; Rdis

hEd. er OTctahpouRd Of ckidydr.a s&lt - i6dméry gfoﬁﬂlé Wetdbolite or polymorph
het er ocycl wherein aryl or C3- Cl2 cycloal kyl is

| 1 . . o . .
each o@ﬁe@% avheyeis thesdashert ling heyweanepasitiondt andédRagepresent, X, is

glbls(z‘ lnt %Hs?l‘lél%éqﬁ ;ﬁr}){% ?%%Y%qc@ai}i %L?Dgglﬁn;g%du%rgﬂg% at %ggo?h re positions

a sal thy hadogemr , prodrug, netabolite or pol ynorph

t hereof selected from .

I cl - (: 8,19- hydro- | H.cvcl oogt razol
e[éé}/ . a’@%g&)%ﬁ:lgoéﬁng ’c(:)? 81a11§ 1*or Iaes)éﬁ, 1¥<9mgr, prodgl}/g, e PAbo Ry pzo?ymorph
(I, 3, 3herebfyetheydin Bisdy ehsehtZand Ri)ihalpden2- yI ) - ami de,

| -cycl ohexyl -4,5, 6,7, 8, 9- hexahydro-| H cycl ooct apyr azol

er3-ca | j ant an- 1-yl net hyl ) - am de,
I1:7§ycl%%gﬁ%wl?dﬁgog?%g?gg?hexahydr o- | H cycl ooct apyrazo
| e-3-carboxylic acid (adapantan-1-yl nmethyl)-am de,
dro- | H cycl ooct apyr

ester,
| -cycl opentyl -4,5,6,7,8, 9- hgxahydro-1 H cycl ooct apyrazo
| e-3-carboxylic acid (1-adanmant a&i-'1-yl - et hyl ) - am de,

| -cycl ohexyl -4,5, 6,7, 8, 9- hexahydro-| H cycl ooct apyrazo
e- 3- cairalt s6mag pfbdidg, ABYISE Polythoph ildroARh&t8in X, is

absent; X3 is absent; when the dashed line between position 9 and X4R4 is
absent, X4 is absent and Ry is hydrogen; when the dashed line between position
9 and X4R4 is present, X4 is absent and Ry is CH-aryl, wherein aryl is optionally
substituted at one or more positions by halogen; R; is selected from aryl or
C3-Cy2 cycloalkyl, wherein aryl is optionally substituted at one or more
positions by halogen; Rj is -C(0)-Z1(R¢) or -C(O)-NH-Z3(R10); Rg is
heterocyclyl; Ryg is aryl, C3-Ci2 cycloalkyl or heterocyclyl, wherein aryl or Cs-
Ci2 cycloalkyl is each optionally substituted by one or more halogen, alkyl or

carbonylalkoxy; Z; is absent; and, Z3 is absent, -NH- or alkyl.
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(9

)-1-(2, 4-di chl oro-phenyl)-9-(4-fl uoro-benzylidene)-4,5
woO@p07/08495 hexahydr ol H cycl ooct apyr azol e- 3- car BOXqS2@®6/037350

acid N -(2,4-dichl oro-phenyl) - hydrazi de,

%E) | -(2,4-dic ‘II%fI)r 0- . .
eny I Yegompoynd of daigehor 2 sake iomer, psodrug, meigboliss appelyaorph
H  cygd:QaGtRRY .e- 3-carboxylic acid

(17?)y-1- phenyl et yl]-amide, (9E)-I-(2,4-dichloro-
I;f‘ ny Il)cygtoﬁéxﬁIWB 9-e A& Vdhiy RO EDI- c@cl@o@caﬁyrﬁzcﬁeh eaKY1i0 acid

- M&Icﬁﬂ@ afe%@&ﬁn Gl d

(i ri d| n
9E) - [1I°Y€E>Ilaxsd14eﬁﬁﬂr8@9~bh@ahydx)a Hi(caclbpetapmmerzyqarmby acid
-4, 5, GadanBnen-1- ylmethyl) amide,

Teilahﬁd;{y(é]ahgﬂc zgg]hyd&? gﬁy %Xcg?ocP pyrazoIeI: 3-carboxylic acid
rhenyl ‘aglap an % dene)- 4,5, 6, 7, 8, 9- hexahydr o

| H CQC[I(D@%&EEKWBI (5I6?'7 8,008k I)Jlﬂ ély’z‘dl(‘ibctapyrazole-3 -carbonyl)-
[ (17 lapps id cﬁimm]ﬁéptﬂﬁa ee%’ééxIlm(a%lcﬂetﬂylféaIe?r 0-

rhenyl)-9-(4- quoro benzyl i dene 9- hexahydro

| H  cyctvsloperipl#akel, 8,9:#16@;&1@551@&31 %yogzqctzapyrazole 3-carboxylic acid
[ (1, S(l-pdayattohbyyethohamileani de,

IgSI]yIl é}§£ % 8I:7 9-he x gIré)nle cxclgo%ta;}yrgzc&e— —exalhoxghc acid
I
[
r

I
[
r
I
[
(

H cf %IIJISIhéIBn??ngS\r boxylic acid
( 1R) (9E)k)-C1, dldictydrogihbyyl)-9qi filRro-b&iylidede3 445,6,7 80 -Béxrh ydro-
heny i &m(dbcfawfa»’z@lebﬁa&w)xﬂi@ra@m N @ @d?chﬁ)rQ PREXANKHdazide,

H cycl ooct apyrazo e- 3- c
-carl

(hexal§ P&;F I(?qﬂuogo-b ayllgﬁﬁedé 5.6,7.8,9-hexahydro-
(9E) - I1 @cb%taemraéelé

oxylic acid [(1R)-1-phenyl-ethyl]-amide,

e dpR A s e hena bldanle fofnf .znegq%,aﬁmm dro-
e A Ao b Gt ROV g o s

anmel i Q@E)t[lr@ dadichlosypindriyi)eP-6d- ﬂameiiunn;dudi:ne)eé S 08,9- .
medi ahex:hhwfmdrmlmclodttspyrdﬁﬂ %yl]@imﬁaﬁﬁlwnnﬁﬂfaﬂbn@ﬂ in

dt f
the skl D) diadhorePend Clhi it a%g%Ilngro-
1. 672b-cyslanstappizele-Zenboadispeiddal Pl aheslwbp@au amide,
conpr i$mg(3 NGl &B- nﬁ?‘g‘(ﬂ'tﬁfoﬁf b liBedd), $65]83E he:hhydro-
Corrposthé Iboc 2131%1 %@IéqggﬁIdt[k% 10%;@5}1&215 t?ylg -amide,

contraceptive tor Tnver
ant ag(r)st-(Lédprhlord-phenyl)- 8+(mf]uorwba[23'hdeltd)é 5,6,7,8,9-hexahydro-
conpodHteywivocagymesietearbwgiictaoidd (el -tycldlies yb ethyH edmide,

and/ ol a5l S ait e SHBLaEh i Los) 383 LB
I)rI;dI Eiﬁeﬁiﬁswgvééﬁ%ﬁ IIO 5 %Iﬁei%gﬁﬁbggw [igyrgol-2-

cannabbrighide.Ecept or nedi at ed syndrome di sorder or
di seaggr)-1-(2,4-dichloro- -pheny!)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9-hexahydro-

1H-cyclooctapyrazole-3-carboxylic acid piperidin-1-ylamide.

19. 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.
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29. 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
the composition reduces the urge to smoke in the subject and/or assists the

5 subject in losing weight.

30.  Use of the compound of claim 1 in the manufacture of a medicament for

treating, ameliorating or preventing a cannabinoid receptor mediated syndrome,

disorder or disease.
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