WD 2007/ 044215 PCT/ US2006/ 037350 HEXAHYDRO- CYCLOOCTYL PYRAZOLE
CANNABI NO D MODULATORS CROSS REFERENCE TO RELATED APPLI CATI ONS Thi s
present appbb@@hd«ez Cl aims benefit of U S. Provisional pPati@bensrase
Application Serial No. 60/719,884, filed Septenber 23, 2005, which
is incorporated herein by 5 reference in its entirety and for all
pur poses. FIELD OF THE I NVENTI ON This invention is directed to
hexahydr o- cy olPRa kpIRNICAPOl GoEFHIAYAYAL b EANNABINOE MoBOTRTHIES
and a nethod for use in treating, iorating or preventing a
cannabi noi d receptor (ROSHIEEFER¥NCE TS RELAVEDePRINCAITI®Rse. 10
BACKGROUND OF THE | NVENTI ON Before the di scovery of -the cannabi noi d
CB 1 and CB2 recé&his @ragenttapﬁiqa@'omlahmmmﬁitmwes Wavisiswd Patonidesydicating

t he bi ol ogi a the no
abundant of% Al%ﬁ‘l g"tr)/zyﬁs eglr\fe@kra y ,%Q@E’? Ih%l no?}' 8Eijl—%)te&eaem§y
cannabi df ol reféeiBceGhis ent‘irbty@hldfoﬂﬂ@drpds’esl-BC HH30 OCH3 If O H3C\(;
CH3 CHZ THC CANNABIDIOL 15 THC is a noderately potent parti al

agoni st of the CB 1 and CB2 regeppOhp rRRANVENEORE! dered the
"classical cannabinoid,” a termnow used to refer to other anal ogues

and derivativesThijalveafieh 8 ditd@édifodlekdhyiR)- RBelyDp il dsanﬁmﬁhm& (CB)
di benzopyran TI—% core. The term"nanclassical canpabinoid" refers to

cannabi noi d RRYBIIE camBygs et amethof &rase it tegting amhpietnG L proypnting a

Phar macol 09'cﬁxﬁiablhﬂiﬂ%%e?%?ﬂe@ﬁ%edf@ﬂ&oﬁ@rtﬁﬁ)?&err%i* 8defp sel ective CB
receptor nodul ators the pyrazol e structural class, which include

T\ 2009/ 044215 PCT] Us2008Psa5 380 U BRI HE VRS, and SR 144525
Before the discovery of the cannabinoid CB1 and CB2 receptors, the term
cannabinoid was used to describe the biologically active components of cannabis
sativa, the most abundant of which are delta-9-tetrahydrocannabinol (THC) and

cannabidiol.
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15 THCisa moderatelj potent partial agonist of the CB1 and CB2 receptors and is

considered the “classical cannabinoid,” a termi 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.

20 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,



HV H3ICCHNH3C H3Co C IN/ IN yCG C N H3Ccl \ CH3 SR
141716 SR 144528 Pyrazol e cannabi noi d nodul ators are one anong the
many di f f et ahsiyctural  cl asses which have ai ded t hageszadsapyent
of CB pharnacol ogy, have helped to determ ne the biological effects
medi ated by the cannabinoid receptors, will lead to further
refinenment of current conmpounds and will be a source of new chem cal
classes 5 in the future. Certai onpounds (includiﬁgC 141716, SR
144528 and the like) that were riginal ly classifiél | ective
ant agoni sts are now consi dered t©O act as "inverse agoni " rather
than pure antagonists. |nverseigonists have the abil |t o decrease
the constitutive |level of "fecegt8r activation in the Sence of an
agoni st instead of only blJodki ng the activati ofi® by agoni st
bi ndi ng at the receptdps nstitutive acti
has inportant inplicationsS sigcedhere is ad of “eont i nuous
signaling by both CB1 and CB en in the absenfe of @Qn agonist. For
exanpl e, SR 141716A increase¥”CB 1 protein | &Fels an sitizes
cells toward agoni st action, thus indicating that in e agoni sts
may be another class of |igands used to nodul ate the 15 ‘ch;
endocannabi noi d system and t he downstream si gnal i ng pat hways
activated by CB receptorg 18GIsApplication W2096/123§%k24 descri bes
pyrazol e derivatives as CB 1 or CB2 receptor agonists. Advances in
the synthesis of ADNON b ol HBRHSnD UGl taERd k) 20
devel opnent of arnac ogy an provi ded evi dence for the
exi st ence ohkmaﬂdmnana%amb@ﬂmbbwﬁm@Mm@e%@B@Wmﬁﬂﬁd@&bé@yeF%H%U%r

t here renal an. o e f ment
of o 1or CRpTrisRa bPReRR Sk Mg i i kbR R ROE, AL LR
PCT/ US200G G37R&Qefidentent dfeutremabmpotnds hndwilbbd stopragfof @Bvrcherpististasses

nodul at ed syndropes, disorders and
5 ~in the future.

Certain compounds (including SR 141716, SR 144528 and the like) that were
originally classified as selective antagonists are now considered to act as "inverse
agonists” rather than pure antagonists. Inverse agonists have the ability to decrease the
constitutive level of receptor activation in the absence of an agonist instead of only

10 blocking the activation induced by agonist binding at the receptor. The constitutive
activity of CB receptors has important implications since there is a level of continuous
sienaling by both CB1 and CB2 even in the absence of an agonist. For example, SR
141716A increases CB1 protein levels and sensitizes cells toward agonist action, thus
indicating that inverse agonists may be another class of ligands used to modulate the

15  endocannabinoid system and the downstream signaling pathways activated by CB

receplors.

PCT Application W02006/030124 describes pyrazole derjvatives as CB1or

CB2 receptor agonists.

Advanges in the synthesis of CB and cannabimimetic ligands have furthered the
20  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

n



di seases. DETAI LED DESCRI PTION OF THE I NVENTION This invention is
directed to a conpound of formula (l1): R5X5 X3R3 /3a 31, 9 i9a /N N
X2R2 5 X4&oedB3l19r a salt, isoner, prodrug, netabol ig®@Ereno@abysor ph
thereof wherein the dashed Iines between positions 2-3 and positions
3a-9a in fornmula (1) represent |ocations for each of two double
bonds preseqt i t shed shhdiesed) aisvRien and

posi tions 2 3%%%po§¥talvgﬂg&§geg lfcﬁb%gfr%u% | a (1% represent 10

| ocati ons figeaseach of two doubl e bonds present when X2R2 is present;
t he dashed |ine between position 9 and X4R4 in fornmula (1) represents
the location for a doghranEn@$ESKRIPEICAPOEMHOMINVEMNEION! kyl ene; X2
is absent or | ower alkylene; 15 wherein only one of X1Rl and X2R2 are
present; X3 is dhiententibnisetirealet yd ecegpduotel foahklal(Ddene or - NH; when
t he dashed |ine between position 9 and X4R4 is absent, X4 is absent
or lower alkylene; when the d;gﬂhs e betwgen position 9 and X4R4
is present, X4 is absent; abse&nt | oner al kylene; Rl is
sel ected from hydrogen, aIkyI (optional /&= $ybstituted at one or note
positions by hal ogen, hydroxy or &l m«y%q | ower

al kyl -sul fonyl, aryl, C3-Cl2 cycl oalkyl ('hetér%cyclyl wher ei n
aryl, C3-Cl12 cycloalkyl or heterocyc ié each 3 WO 2007/044215

PCT/ US2306/ 037350 optlonally subst i tut'ed¥dt one or nore positions by

hal ogen, am nosul.f on nosu I | kyl (optionally
subst i t ut e @53 WB?%%’ﬁ%%@FF%ﬂgxﬁi &mgﬁ¥“ﬁf%roxy or | ower
al koxy), hydroxy or al koxy (optionally substjtuted at one or nore

posi tions b Heshed)bmesdretwrapd mosigyns 253 mEl positiors 3P TPTUHT Ky EPEGEM,
al kyl (opti onal '13% gssfc)rteﬁ'ﬁth 4 t\% d ﬂfnd??fe?ed?%bﬁ ?/{FI,QFI@?G(S‘;?_HZ@' ogen,

hydr oxy or | ower ony ,

cycl oal kyl or heterocyclyl, mhereln aryl C I | .or

hZ't er ocy)él ythe dashad bpes b%tween positions 3-3a and%aosnmns 9a—g1n i% (11§¥epres<3nt
10 locations for each of two double bonds present when XpRz is present;

the dashed line between position 9 and X4Ry4 in formula (1) represents the location for a

double bond;
X, is absent or lower alkylene;
X, is absent or lower alkylene;
15  wherein only one of X;R; and X2R; are present;
X3 is absent, lower alkylene, lower alkylidene or -NH-;

when the dashed line between position 9 and X4R4 is absent, X4 is absent or lower

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

20 X is absent or lower alkylene;

Ry is selected from hydrogen, alkyl (optionally substituted at one or mote positions by
halogen, hydroxy or lower alkoxy), lower alkyl-sulfonyl, aryl, C3-Ci2 cycloalkyl

or heterocyelyl, wherein aryl, C3-Cyz cycloalkyl or heterocyclyl is each

3



optionally substituted at one or nore positions by hal ogen,

am nosul fonyl, |ower alkyl-am nosul fonyl, alkyl (optionally

substi t ut @@ Aabhy@easor nore 10 positions by hal ogen, hyebrouseo@mnstiewer
al koxy), hydroxy or al koxy (optionally substituted at one or nore
positions by hal ogen or hydroxy); R3 is -C(0)-Zl (R6), -S02-NR7-Z2(Rs)

or -C(0)-NR9-Z3(RL Qsi ti.on and
Sara 15 absent . ebapratiiERitgs SRREE mole e GRS, S SRl Bl
hydlr oxlyi( : ower haI lsyds, aﬂh@-\mﬁﬁnc&hlfﬁnw,,all@@i[dp@leili‘allygﬁgdtﬁuteclla cfﬁeolcﬂaaxc

cycl oal kyl or heterocyc ein ar cl oa r.

het erocyclyl is é)&éW%ﬁ%%ﬂe@Yéa%wﬂWééﬁa@o%ﬁ g‘gitIPP%Ws
by hydroxy,  0x0,cubgeeq al deloc Liokd sk vy mShik ) onbor mor e
positions by hal ogen, hydroxy or Tower alkoxy), |ower alkoxy

hyelr oy, ot e aeriet Bem et S Baensnt? Sk B0 B ARR G o
X4R4 is present, hitbges, Bdsantor uwkr Riot, lokk aakyusutfbnﬂ-hrhleccj}ﬂm:}yc]bylkyl
o o oS, GoEi ST PR, o™
hal ogen; R5 is abg@6hall gfmgﬁmw atitkk G8RBc RBHKIBAS bAoAl émhosuﬁbﬁyal

(optionally substltute at one. 25 or nore positions_ by hal ogen,
hydr oxy or | ower IQWR’O%UWI'WQPCP@B%?H)@ﬂW &P&PP?IY sghtiseted at @ ohioBne or

mor € posjgions b?f%olg oﬁQﬁ;thQ& eamf 3%()0{ 1&?&9@9&3@ h?cﬁ[)?}p@ﬁ/dll@dﬂy%ﬁ%naﬂy

car banoyl , carba yl oxy, | al og%/
het erocycl yl ; R6 §u Stéﬁtyql at @WW:WK@% k)yllalmeﬂt?éﬂl 19&Yk|l yl , wherein
aryl, C3-Cl12 cycloal kyl or 30 heterocyclyl is each opti onal | y

substituted h 1500@)011(mgr@@M%Rg)@xm@)mm@gw 044215
PCT/ US200G 037350 hal ogen, am no, am noal kyl, al kyl. (optionally

substituted r

al koxy), al k‘g%ln ‘{l‘gﬁgl Sﬂgﬁfgetgg%sédsggﬁggx d&?ﬂ{ nggsgfim}ng‘r g‘)@pégrgl %t !Og)r%g by
hal ggen orI Eydr oxz;ﬂ)y}elteamb@ﬂyti hxfmmgmﬁwkiai;dydowrh alicgla}dmmmljcl ny, haloRg7en_, aryl,
car banoy Y oxy _or r ' is
hydr ogen % | ower {: %%)ﬁldsrhﬁ{e%cyd@wéﬁr mcafiﬁ @%@%&%’P ka? ot

het ﬁr ocycl yl, 3 V\hei{egmﬁc}aryyts,dea%oﬁkﬂmwﬂib@tahde%ht @fe or mairepmmlgay hiyd&oxy,
each optional ly substitut one or re r ox 0X0, a

ami no, ani noal kyl 05‘“)&1 RN & ]?‘éf B‘?fﬁﬁp’ B‘b‘é"filaf é?ee‘ﬁf ‘é‘?reé’ﬁ%‘h?ﬁs%\ag’“eﬂ
positions by hal oggiexybd6wesali@ky), AR alkbkproplionAilykapstiuitePitioanat mre

substituted 10 at ‘one or nore positions by hal ogen or hydroxy),
car boxy, car bony| 2skisry by halogen or hydroxy) or halogen;

20  when the dashed line between position 9 and X4R, is present, X is absent and R4 18
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, alky! (optionally substituted at one
25 or more positions by halogen, hydroxy or lower alkoxy), alkoxy (optionally
substituted at one or more positions by halogen or hydroxy), carboxy,
carbonylalkoxy, carbamoyl, cartbamoylalkyl, aryl, aryloxy, arylalkoxy or

heterocyclyl;

Rg is aryl, C3-Cy3 cycloalkyl or heterocyclyl, wherein aryl, Cs-Ciz cycloalkyl or

30 heterocyclyl is each optionally substituted by one or more hydroxy, 0xo,



car banoyl , carbanoyl al kyl, aryl, aryloxy, arylal koxy or heterocyclyl;
RO is hydrogen or lower alkyl; Rois aryl, C3-Cl2 cycloal kyl or

het er ocyclyylaoomhaeriei n aryl, C3-Cl2 cycl oal kyl or het argraysboslziss
each optionally substituted by one or nore hydroxy, oxo, 15 hal ogen,
am no, am noal kyl, al kyl (optionally substituted at one or nore

posi tions by hal pgen,  hydroxy._ or. l.ower .alk | pt.ional l'y
substituted at %ﬁ%gegra P B%%Hﬁl’o 1S?Ftlﬁggfi&%ﬁgg%g%%én%@%%w
carboxy, car bonypashitkeex ¥y halogenbhydiyty ordewtaiiomwlynlakyky (cpmibmdiyshbinytd

| ower al kyl -am nosul fonyl, aryl, ryl ox ryl.al koxy or

het er ocycl yl ; 2ONZTﬂQﬁﬁmﬁﬂxﬁgmﬁ%ghﬁﬁé§@ﬁ¥hﬁﬁ“%ﬁkﬁé?“%ﬁﬁ?m§§mp?xx
absent, -NH, - S@@ba_n%yl,%aibﬁ{nogl\ﬁﬂ@[,am, aylkyy, atyBalRplyl @maletaeysyist i t ut ed
at one or nore positions by hal ogen, hydroxy, |ower alkyl, |ower

al koxy, %a{gggxgﬁﬁﬁﬁﬁﬁ%gggy%gﬁkoxy). An exanpl e of the present

inventio 0 ula (1) or a salt, 25 isoner,

prodrug, netabolite or pol ynorph thereof wherein X1 is absent or

| ower  al kyRefrearylafetCiRycloglkgedrdeteseryelyb mbBsedy Bk f3-Cat ®igtoallkypes onal |y
substituted at o & It o RATOHRE or MO IREY0:3T ot veer

al koxy), aryl, ngtg%ycclz%{ ogﬁﬁaﬁdg??%ﬁé%{e%gﬁcl ylof m/ﬂé(;r elorﬁacr)yl’,

C3- C12 cycl oal kyhalogenhashispouyiobalkyli sk ddoptionplty sbafitiied asoesuringare ed at

Vi or it | . . '
one or 5 vD boorPbaayeSY BT RS dreR Son b RSk RARb Y B lBke
hydr oxy 10r | ower agdde@x yore postitonx By balogdukohydioapt cabaty, yarbeyhskdxtyut ed
t jti h hyd A I f the
B esent 1 nvent i bRPENSH CORGORAUTER. oy HIFR (R AP Ao BERFR T o

prodrug, netabolite or pol ynorph thereof wherein X1 is absent; and,
R is 5 sel dotiehydrogsmoatopter alkylC3- C12 cycl oal kyl, wherein aryl is
optionally substituted at one or nore positions by hal ogen. An

exanpl e of tH)pisREASENE,,IHUEBALIIQR he@rRyaPITRALBE 0¥1, Cotmudaloblkyl @ a
salt, isomer, prodrug, netabolite or polynprph thereof wherein R3 is
-C(O-Z1(R6), - Beerogprlyids rach oprionaty GpUsNEAGRRNG)Or A RYfraRda ffte of
the presgnt inventioon. hSud, GAMD IR sibblioa A ot

i soner, Slgr odr ug, 'ﬁ%ﬂg gb%@l‘@’e or g%?gﬁ%?i (Eﬁﬂtwk?érg(s)f vvtherei 8 R3 Iin%re.
-C(O-ZI(R6); X3 piostio:asﬁszémto,gemmémapk{;w@nel,koxsau@koxan (Rptiangly, eubgfituted

et ef ocycl yi vl 2o Bt oy Bl Aifrory b & EEb Ay, ©f
each optional |y suibambylutebanyldig, minmﬂfenﬁybmxglkyWOSﬂlﬁ%nﬁeﬁyL

ami no, am noal kyla’ryloxy, arylalkoxy or heterocyclyl;

20  Zi and Z, is each absent or alkyl; and,

73 is absent, -NH-, -SO3- or alkyl (wherein alkyl is optionally substituted at one or
muore positions by halogen, hydroxy, lower alkyl, lower alkoxy, carboxy or

carbonylalkoxy).

An example of the present invention is a compound of formula (I) or a salt,
25  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-Ciz cycloalkyl or
heterocyclyl, wherein aryl, C3-Ciz cycloalkyl or heterocyclyl is each optionally

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



15 al kyl (optionally substituted at one or nore positions by hal ogen,
hydroxy or |ower al koxy), al koxy (optionally substituted at one or
nor e posi ww@nsrzRal ogen or  hydroxy), carboxy, carbopytl/asdexosssse
car banoyl, carbanoyl al kyl, aryl, aryloxy, arylal koxy or

het erocyclyl. An exanple of the present invention is a conmpound of
formula (1) or a salt, 20 isoner, prodrug, netabolite or polynorph

t her eof wher SIOF PE3itjoss bhapgem hydsyxy ordowes alkepsyls hydrozy of akestydeptionaiting,
R6 is hetero zTans) ; tion is a conmpound
of formula (Igl}}b%ébrﬁlted 43 CB {egoﬂfloﬁsl'h?hgfog rré}d&i)\kg'?]l te or pol ynorph

t her eof wherein ’8&%0% NR9- Z3( RI O X3 i s absent, Iowe

al kyl ene, | ower af"R)?i"? 8 @pr%%w InYggUonis @ \vABEEK %@W@%ﬂ%ﬁf Z3
25 is absent 1som%Hprodr%eta%6hﬁ|dﬁ%Sblyfn\éﬂﬁrtﬁérgofavlfﬂ&l‘ém'X§1%&&%&' Hy is
substituted at one or ositions hal ogen, hydroxy, | ower

al kyl, | ower seskeshdiom aril Bo%y Corcyelanlssnyherciony)is optamally sibaituted af giie or

C3- C12 cycl ogjogé/g,osggongg%gglgg%cl yl each optionally substituted by one
or nore hydroxy, oxo al ogen, am no, am noal kyl, al kyl (optl onal |y

substituted at one or ositiqgns by hal ogen, r ox | ower

al koxy), al koxy (g‘ﬁ 'GH&DP&’EQE@FW%‘PB Da’tsa:‘?@%B?l‘éldd%%\%‘?“gﬂ do¥iasebns
by hal ogen OESOH%QEM\) nRbBEYor p6 ﬁﬁgﬁ%@h&%ﬁmﬁﬁg RarRy).z,(r§), WO
2007/ 044215 PCT/ US2006/ 037350 car bam)y al kyl , am nosul fonyf [ ower
al kyl - ani nos i @ohiAZ2(8e) gr ;CEPWEHGRar yI al koxy or heterocyclyl. An
exanple of the present invention is a conmpound of formula (lI) or a
Szci:l( t) i $€Dm(ar prAdreugnplrmf dbgldste inveniial iﬁg&bﬁboﬁ]ﬂ&ﬁ'@'@frmﬂ@@] &idsalR3 1S

O-NHZ3(R 0 i s,ahsent; Z3 is abse
(wherein al kianﬁ)e‘é PB%W%H%?M*’Q e 9p 2Pl PIgTRbd ey oL red?EPrbsr Bbgi(%P)eFfélsby

hal ogen, hydamm, ldv@ﬂ@]ﬂ(yﬁhdﬁybweﬂaﬂl&Wﬁe@'d@NMr,Z}% Q&éﬁ{t Rhik ﬁ’l and, R is aryl,
and, Rois ary Ci 2 cycl oa et eroc cI yI

car bonyl al kox
each opti onaﬁgxﬁ19 Sy artl@&erwcwﬂréﬂ@fmwwb Chfere 6‘5@5‘7’&“@5& 8" heirpeng:
am no, am nogidkWptiomlik hbsiantd W@Ael of mow a»hu bed hafogan GmPHo, aarf%auqn

posi tions by hal ogen, "hydroxy or | ower oxy) al koXy, 10 carboxy;
car bony! &% kol @PWHEBW spwstibitescas ong/pr mmﬁ peseawpltér rgtogendiygrasg entower
invention is ) rug,
met abolite orl?cg yrm floer{ago eugeédlaﬁB R&.@&% E}f% 161%%1(0?%{ ?Id

is absent; ZB}'dlsxsab@ebﬂxymaﬂamwwkoxanmbamoai cebGRoTARYE vl el boys,
optional ly sgﬁiaﬁ%&%toggetg%cyﬁgle nor e hydroxy, oxo, hal ogen, am no,

am noal kyl , I ona substituted at 15 one or nore
posi tions by hal ogen, hydroxy or | ower al koxy), al koxy, carboxy,
car bonyl al koxy, a%wexwplﬁ of tiegaspentynveniion s ampeunstolpmmis di g salt,

inventiongi s ;RneP R nbauh BB piyidotpfie@oS@ildrein R; is ~C(O)-Zi(Re); Xs is

absent; Z; is absent; and, R is heterocyclyl.

An example of the present invention is a compound of formula (1) or a salt,
isomer, prodrug, metabolite or polymorph thereof wherein Rj is ~-C{O)-NRo-Z3(R10); X3
is absent, lower alkylene, lower alkylidene or -NH-~; Ry is hydrogen or lower alkyl; Z3

25 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, Ry is aryl, C3-Cyy cycloalkyl or heterocycelyl 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

30  one or more positions by halogen or hydroxy), carboxy, cartbonylalkoxy, carbamoyl,



i soner, prodrug, netabolite or polynorph thereof wherein R3 is
-C(O-NHZ3(Ro0); X3 is absent; Z3 is absent or alkyl; and, R o is
C3-C 2 cygloahdmydisoptional ly substituted by 20 one afcimn@sdkissd or
car bonyl al koxy. An exanple of the present invention is a conpound of
formula (1) or a salt, isomer, prodrug, netabolite or pol ynorph

t her eof - whercibamBRalky1, aaOhmiyZ Kot Qlkyl- ¥RinobBEARS 831, iaryldxy, SryBRERYlor
-NH or alkyl (wherein alkyl is optionally substituted at ‘oné or
nmore positi é’ﬁ@r%ydlﬂ]al ogen, hydroxy, |ower alkyl, |ower alkoxy,
carboxy or 25 carbonyl al koxy); and, Rio is aryl optionally :
substituted by ome exnmpioé tRydssextyinveayon is ddhpoenl ofdoinnds (Ined Naal Kyl ,

al kyl (optionally substituted at one qr_ nor osi tion hal ogen
hydroxy or MOWET B Pye 8&?&?,‘)@5}?@{& Foﬁ‘ﬁf%‘aﬂ B 1?%5%"}\‘%%&0&5?3
het er ocysl ylis abdenteX AR RbLRNO NG 48 $0Rdreib AUSDsIoPlodaSly SulfsBIRRQUR Sndbs

formula (1) or a salt, 30 isonmer, prodrug, netabolite or pol ynorph
t her eof wherRArHPRERIGNS by bplegenvivdrayRieyer 2kl lowanelkpan Lr0WAS 25

PCT/ US20116/-8363a0koty: AASRIGs argl diT, 202 Ry 6 QycBi Kxh: RO
is aryl opt iconal y guygstiiu{ae%a%yd%nel%ér% r%%roggﬁi An Oggg%pi@l?e of

the present Sibsiittitd Wroner mosohydeanyd o, hilogen bainol mispalkyls alkyl, (optionally

i soner, prody i [ | IS,

L0 hat Z30 Py s 3RE i losBho R Ich 1TLERD oPASeFuRolT b,

al kyl i $0optchbnst, lcyrbsupidkoxytmtiostetaneycht. nore positions by hal ogen,
hydr oxy, |ower al kyl, |ower al koxy, carboxy or carbonyl al koxy); and,

RIO i s heterocyclaex@inplc @R tlelpYesstistdntivh 8% BpBRfl G roMRfig by lay, An
exanpl e of the present invention is a conpoung of formula (1) or a

salt, i sondfomepriseiug magboliscl pplymerpipbepabiiscin Re ie¢{OWMNE-8i(R 1018
dashed |i ne; : It n 4R4 | XA 1.5 . :
and, Ra 15 Ry aranon s inetE o Bhed % GECH ohofikn ERlondly sUuRRGHY
conpound of ohepmbee hytloxproxa, sadgen, arigosrsrinogbicsb.oiild (optienabodubstivuted at

pol ynor t i i e n sition 9 and
X4R4 | segr eg g%??&%ﬁéﬁg%s n%lo%%%h&ﬁrdlxg %gil%véstrr\éﬁ( @Bt @%‘?ﬁ’l’ F?QOXY’
substi t ut ed camhongdaljibxiatrybochedarosyeise. posi ti ons by hal ogen. 15 An
exanpl e of the present invention is a conmpound of formula (1) or a

salt, isoner, prodkbgnic RiRLELG BRI RERBuld e 1SEL] S 1S

absent and RS is absent . An_tigxa e of the present f|81nvuent i on %s’ a

conmpound of ifotemuredrpg,snetabolBRe pokynjorpiNhereof wherein Rj is -C(O)-NH-Z3(Ry0); X3
is absent; Z; is absent or alkyl; and, Rjg is C3-C2 cycloalkyl optionally substituted by

20 one or more alkyl or carbonylalkoxy.

An example of the present invention is a compound of formula (I) or a salt,
isomer, prodrug, metabolite or polymorph thereof wherein Rj is -C(O)-NH-Z5{R10); X3
is absent; 75 is absent, -NH- or alkyl (wherein alkyl is optionally substituted at one or
more positions by halogen, hydroxy, lower alkyl, lower alkoxy, carboxy or

25  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.

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

30  isomer, prodrug, metabolite or polymorph thereof wherein Ry is -C(O)-NH-Z3{R0); X3



N X4R4 X3R1l or at salt, isomer, prodrug, netabolite or pol ynorph

t hereof wherein XI is absent; X3 is 20 absent; when the dashed |ine
bet ween pggitiAnsdsand X4R4 is absent, X4 is absent armT/R4006637350
hydr ogen; when the dashed |ine between position 9 and X4R4 is

present. X4 is absent and R4 is CHaryl, wherein aryl is optionally
substi tut ed; S Jrom
aryl or - séﬁ@@% 1%81}’1{3 1‘%eérre?}ﬁ}l‘lsmm l&?(m %g) gqﬁ% Sb&éﬁ%ﬁfﬁ ut eél at
one or norenmhatlmgms by hal ogen; R3 is -C(O) Z1(R6) or 25
-C(0)-NHZ3(Rto); R6 is heterocyclyl; Riois aryl, C3-Cl2 cycl oal kyl

or heterocyclyl An%x%]gQ)@ﬁ{e%3&%1@%6&@%@@%%&@@0%@?@% alyl or
C3-Ci 2 cycl oal kyl is each OEtl onal ly substitu

hal ogen,  al fepmebprasars arrjabalitesx polymomithepefariercin Ry lsOEéO? ngagggwg X3
-NH or al ky absébﬁl ze;‘; &&fa&l‘ﬁvﬁ&é@&ﬁ@g i ﬁ%tﬂﬁbﬂf&b'sﬁmﬁed%)gﬁ%f%ﬂf

formula (la) or 1 SO rodru Ite or {2
t her eof \Ahepeslmrx_bﬁtllalomeémY MaRer adltyd, logemidlmey desmdxy ogéairb@méai FAYBM

oy cyel of 2. 2 A AdpE gt ﬁ%@%ﬁﬁ@t@?&ﬁiﬁ%@%&mxﬂn Iyl H 3

cycl opentyl C(O NH CHZ- adamant an-| - H 4 cycl ohex
C( O) NH 2- CO2CH2 CAB- exmnplﬁmé9@|Pé$82nt2nTeflh@ptSﬁ2:9W0@dcqu EPEpHnly pr asalt,
C( O) NH- CH( d line b
OO N Gy ) SRgRT T ol ipofyuf IS pery s Gt os g
bi cycl off2. 2 pejitierp? aki KRG @@semokimaabs@(c @nfiHR41is ByBogaoH3) 3- H
bicyclo[2.2.1]hept-2-yl 9 cyclobutyl C(O NH CHZ-adanmantan-1-yl H 10
cyclobutyl C(O) NinGibebid)of adan@ehanvdatiyh ish cbin 3u1{’d'(§’z‘]fanﬂh@(ly br a salt,
C(O NHNH- (2, 4-C12) - henyl (E)-4-F-benzylidene - Cl%1 E’
O O) NH- ( R Clemsheigitys, @%af(oé}e ! Pplyméﬁalwm‘ee%@hﬂr% ﬂ? Clﬁs}e@ﬂ 5 8?1%’?1&
C( O NH (R C?b&ﬁ’é/ﬂ ) gﬁd‘X%L;VIE gregﬁ% }QEEE aﬁlseﬁ_t 28 'R%YJ (Cﬁea'i‘ﬁ opfifinaily substituted on
, 4- C12- phe O - pi peridin-| \1’/l - 4- F- benzyl i dene
a1y1 at one or more positions by alogen
15 An example of the present invention is a compoﬁnd of formula (I) or a salt,

isomer, prodrug, metabolite or polymorph thereof wherein X is absent and Ry is

absent.

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

KRy )I(IR1

or a salt, isomer, prodrug, metabelite or polymorph thereof wherein X is absent; X is
.20 ébsent; when the dashed line between position 9 and X3R, is absent, X4 is absent and
Ry is hydrogen; when the dashed line between position 9 and X4R 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-Cy; cycloalkyl, whetein aryl is optionally
substituted at one or more positions by halogen; Ra is -C(0)-Z;(R¢) or
25  -C(O)-NH-Z5(R;0); Rs is heterocyelyl; Ry is aryl, C3-Cy2 cycloalkyl or heterocyclyl,



15 2, 4-Cl12-phenyl C(O NH (S-CH)(phenyl)-CH3 (E)-4-F-benzylidene 16
2,4-C12- phenyl C(O NH (S-CH) (cycl ohexyl)-CH3 (E)-4-F-benzylidene 17
2, 4- CL2- pliymohr/dai @ NH (R CH) ( cycl ohexyl ) - CH3 (E) - 4- F- benzyszbdessso 18
2, 4- C12- phenyl C(O) NH hexahydro- (E)-4-F-benzylidene

cycl opentalc] pyrrol -2-yl 19 2,4-C12-phenyl C(O) NH pi peridin-1-yl

E) - 4- F-benzyl i den ounds..of . For,mul a rmaceut i cal |

orent abl o FhrE o Cone PR ISL R Bat Bl B e ORY B F 1 0.
" N ~N b bhdlipgbn]lallyichr 2a:Gpalyl Ako; WOis206:AL; 04 27 s REMUSRO0G/-037350 O
b ONHONH ONHNN b &o0 Cpd 4 Cpd 5 Cpd 6 bb bb ONH O NH O NH N

C~=Nb b b Cpd @egnﬁe GPee %regént RvShitorSs ggomp&!ﬁd oPrdud Mor Nt N N

b N Nd
isomer, prodrug, metabolite or polymorph thereof wherein X;R;, X3Rj3 and X4R, are

5  dependently selected from

Cpd X;Ry XsRs
1 cyclohexyl C({O)NH-1,3,3-(CH;3)s-
bicyclo[2.2.1]hept-2-yl

2 cyclohexyl C(O)NH-CH;-adamanian-1-yl

3 cyclopentyl C(O)NH-CH;-adamantan-1-yl

4 cyclohexyl C(O)NH-2-CO,CH,CH3-
bicyclof2.2.1]hept-2-y1

5 cyclopentyl C(O)NH-CH(CHj)-adamantan-1-yl

cyclohexyl C(O)NH-CH(CH3)-adamantan-1-yl

7 cyclopentyl C(OINH-1,3,3-(CH;),-
bicyclo[2.2.11hept-2-y]

§ eyclobutyl C{O)NH-~1,3,3<(CHa)s-
bicyclo[2.2.1hept-2-yl

9 cyclobutyl C(O)NH-CH,-adamantan-1-y!

=%
mom EmmE EmmE
=

10 cyclobutyl C(O)NH-CH(CHjs)-adamantan-1-yl H .

11 2,4-Cly-phenyl C(O)NHNH-(2,4-Clz)-phenyl (E)-4-F-benzylidene
12 2,4-Cly-phenyl C(O)NH-{R-CH)(phenyl)-CH, {E)-4-F-benzylidene
13 2,4-Cly-phenyl  C{O)NH-(R-CH){pyridin-2-y1)-CH; (E)-4-F-benzylidene
14 2,4-Cly-phenyl  C(O)-piperidin-1-yl (E)-4-F-benzylidene
15 2,4-Cly-phenyl  C(O)NH-~(5-CH){phenyl)-CH; (E)-4-F-benzylidene
16 2.4-Cly-phenyl  C(O)NH-(S-CH){cyclohexyl)-CHj (E)-4-F-benzylidene
17 2.4-Cle-phenyl  C(OYNH-(R-CH){(cyclohexy)-CH; (E)-4-F-benzylidene
18 2.4-Cly-phenyl  C(O)NH-hexahydro- (E)-4-F-benzylidene

cyclopenta[c]pyrrol-2-yl .
19 24-Cly-phenyl  C(O)NH-piperidin-1-y! (£)-4-F-benzylidene

Compounds of Formula (I} and pharmaceutically acceptable forms thereof

include those selected from:

UL Yo Yo

Cpd1 Cpd2 Cpd3



cl CL FFCpd 10 Cpd 11 Cpd 12 NONO ONHNONH NCO N NO \ /
\\VNd ¢ FCO FFCOCpd 13 Cpd 14 Cpd 15 10 WO 2007/ 04421' 5
PCT/ US200§0030422%1sOWO NH AN NH ONH NN N \ / \IJCT\ng)bg@();;’;sgﬂ N
d dzd dz FFF Cpd 16 Cpd 17 Cpd IS 'N ON ~NHNCL
Cl Cpd 19 Definitions
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* O @
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As used herein, the followng ternms have the foll ow ng neani ngs: The
tern "al kyl" nmeans a saturated branched or straight chain nonoval ent
hydr ocar b, figdiq¢ak of up to 10 carbon atons. Al kyl tyRiG@dbitos73se

i ncludes, but is not 5 1limted to, nethyl, ethyl, propyl, 1sopropyl,
n-butyl, t-butyl, pentyl, hexyl, heptyl and the |like. The term

"l ower al kyl" nmeans an al kyl radical of up to 4 carbon atons. The

poi nt of attachnent be on any a or | ower alkyl rbon atom
and, when further s ituted, sub t variabl es be pl aced on
any carbon atom 10 The Eern1"aky|en§' pans a saturat branched or

t'H hydr ocar béhy
i nking _group is

strai ght chain nonoval&
carbon atons, wheregeb

king group ofjup to 10
derived Yy

one hydrogen ato \ fromtwo g typically
includes, but is nqt Jinhit p¥ opyl ene,

i sopropyl ene, n-butyR® t- butyl eng& &, hept yl ene
and the like. The ter#y" r 037350

al kyl ene' reans an al ene dii nki ng ign at ons. The
poi nt of attachnent y be on any | kytene car bon

atom and, when furth@&r substitutedF substituent v
pl aced on any carbon atom The term "allcylidene" means an al kyl ene
linking group of Epere 1l to 10 carhens 5 atons hawgng at | east one

doubl e bond fornmed bet two adj acent carbon atons, wherein the
doubl e bond is derived py the renoval of one hydrogen atom each from
the two carbon atons. nms nmay be oriented about the double bond in

either the cis (E) op t&ﬁns (Z) conformation. Alkylidene typically
i ncludes, but is not Iimted to, nethylidene, vinylidene,
propyl i dene, iso-propyttgene, nethallylene, allylidene (2 10
propenyl i dene), c ogfe (2- butenyl ene), prenyl ene

(3-net hyl - 2- but en the like. The term "Il ower al kylidene"

means a radical or Ii\ group of froml1l to 4 carbon atons. The

poi nt of attachnent pe\ on any al kyli dene or | ower al kylidene
carbon atom and, wheg furttfér substituted, substituent variables nay
be placed on any cafbon atom 15 The term "al koxv" means an al kyl
al kyl ene or al kylidenhe radical of up to 10 carbon atons attached via
an oxygen atom whBttby the point of attachnent is formed by the
renoval of_h%g,@gdrogen atom from a hydroxi de substituent on a parent
radi cal . THEYEEYH "l ower al koxy" means an al kyl, al kyl ene or
al kyl i dene radical of up to 4 carbon atons. Lower al koxy typically
i ncl udes, but i sAnoededhermin, ge foldowing tdunx aveehdrollpwiOngmopexy, but oxy
and the |iKke. n furLQ£r”substityt%d substi tuyent variables may be
¢ term “alkyl” means a saturated branched or straight chain monovalent
hydrocarbon radical of up to 10 carbon atoms. Alkyl typically includes, but is not
5  limited to, methyl, ethyl, propyl, isopropyl, n-butyl, t-butyl, pentyl, hexyl, heptyl and
the like.

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

10 The term “alkylene” means a saturated bianched 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



pl aced on any al koxy carbon atom The term "cycl oal kyl" neans a
saturated or partially unsaturated nonocyclic, polycyclic or bridged

hydr ocar by febhd@sf¥st em radi cal or |inking group. A rima@ho@dosse 20
carbon atonms may be designated by C3-20 cycloalkyl; a ring of 3 to 12

carbon atons 25 may be designated by C3.12 cycl oal kyI aring of 3to

, carbon atRyRn @%aa@aﬁ QH@I gxsu@h% 155341043 msanﬁ,l top%t %fy :<6-

Cycloalkyl yplcallylncues |mte
cycl obut yl , attashwkaipedt sd on W@ﬂky&@xw lomy@lkyﬂhee(@nbdn atoy @hd} h’eh@n yidrther

cyclooctyl, 4- tet hthalenyl
56,7, 8-tet Sﬁﬁgﬁ@gﬁ\ﬁbwblsﬂﬂfﬂxﬁﬂabl g:!e place ona ycar Ao

6,7,8,9-tetr ahyd’l‘lm otk bahglatepel mh&mt‘aﬁ Alliene linking group of from 1 to 10 carbon
56,7,8, g 10-

hexa nzo oct enyl fl uoren bi c cIo 2. 2.
Shept y - Sbi BGE SbS ARG BRLTECe ore Jatags betyeb bt gidoert catbon Sloris
bi cycl 0[ 3. lwhkﬂaﬁlnhy Houbd Banel 1§)Bélv%d H( efetrithovAd bE ¥t 104170 pén R8N fbim the
bi cycl o[ 3 2. \%3 octenyl, adamant an

oct al ydr o- 40 FEkInyaioas. I*ﬁ-oi“f"?dézﬁ’y]?e O”SE*FQHW Geglogbigpephingibertharis )
12 WO 2007/ Q4427 Pedisbiaa0es/ Qﬂc@%@&m tﬁ%a‘ﬁ‘? 1ﬁc§ﬁd%§ rtﬁl@mtrf?:tﬁ ited to,

hexahydro- 2, 5- met hano- pent al enyl’) and”t he Waen furt
subst i t ut edmediyhdevet vienidepeynrembiidencnisg- pmybﬁw@emefbnﬂﬁw, allyhéelcca@bo n

atom Thg t

ansat ur ag od SPUneR Ty Bie (2 HRERTorR) SAH-At LemeFL At flliene) and the
hydr ocar bonlike. ifhegysn amﬁg_xagﬂgﬂa];cmz}rmﬁtmm 9 naﬂgpagoﬂurﬁim@mﬁ;emfeﬁom ato H- east
one ring ca ee | ac th one ar. .nor e .het er.o

i ndependent F@Q&S‘hezﬁ&% Jﬁﬁf}g c% alt c%men ) aﬁrl\ﬁ all&;y(l:xldyﬁle i I%xaer say 1de e
further i nckarb@satam and,rnghmyfsttbaﬂshmum@, mbsﬁmeyﬁ vatithlegeany Bl ;ﬂmeﬂlongny

menbers or a EI ng systemhaving fromO to 3 nitrogen atomring
nmenbers and“% %&I@n or sulfur atomring nenber. Wien allowed by

avai | ablig vaI eNCEss tetf “§RoAWanad) acakyl, dkylend@lSliSedBYdiba oBup to 10
het er oat om wher ei n ‘ﬁ heteroatomis nitrogen and the other is

sel ected fr 8 7§ atgimy pttaghegiviagn OXYE5R P IWhP’é?@Vé‘E pojing of attgciEgnydy feped
removal of efechydsREentahemoséLiba fﬁinﬂﬂhfdmﬁ@é Qﬂl@tltﬂéﬂt'&htarp‘ﬁ%&aﬁicﬁlg

atom A heterocyclyl linking group is derived e renmoval of
hydr ogen at 3% teétacfwﬁr.@}!a@a ?ﬁ@&ns éapkgh alsylepg t»rr@ééwem Tagicak b wp fo 4
Het er ocycly I t
t hi enyl, 2H lc%%/ai(ﬂr)égsgk XOWQCJIW?% 1?%35/' ull&%dégybru r iérq"%gﬂ%&‘?“y"r %ng{h}%%', r?ﬁo,xy’
pyrr ol yl20 1 p@paiiRoloanyid thelde oMHen furtheasdbithied, sulritiiaent vydiables may be
2-imdazol i ﬁ}éked(@aﬁ@ Jek _rcgu%ﬁ tRnfs 4,5-di hydro-1Himdazolyl),

y

i m dazol i di razo pyr azol idinyl, pyrazolyl, isoxazolyl,
i sothiazolyl, oXbkdieantt m_qalky_i i mmisylsatutaknd&drpaﬂmﬂy hnsamatemmdyphc,

2, o B D BB b SR s o
pyrim di nyl 20 pytbez ik ma@lb[aeveagmed by %@E@Mkﬂ 1 ekl 63 BR cafbbd @doys,
| sol ndol gl may be designated by Cs.;12 cycloalkyl, aring of 3 to 8 carbon atoms may be designated
by Cs.g cycloalkyl and the like.
Cycloalkyl typically includes, but is not limited to, cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cyclohexenyl, cycloheptyl, cyclooctyl, indanyl, indenyl,
1,2,3 4-tetrahydro-naphthalenyl, 5,6,7,8-tetrahydro-naphthalenyl,
30 6,7,8,9-tetrahydro-5H-benzocycloheptenyl, 5,6,7,8,9,10-hexahydro-benzocyclooctenyl,
fluorenyl, bicyclo[2.2.1}heptyl, bicyclo[2.2.1Theptenyl, bicyclof2.2.2]octyl,
bicyclo[3.1.1Theptyl, bicyclo[3.2.1]octyl, bicyclo[2.2.2]octenyl, bicyclof3.2.1]octenyl,

adamantanyl, octahydro-4,7-methano-1H-indenyl, octahydro-2,5-methano-pentalenyl

12



3Hindolyl, indolinyl, benzo[b]furyl, benzo[b]thienyl, 1Hindazolyl,
benzi m dazol yl, benzthi azolyl, purinyl, 4H quinolizinyl, quinolinyl,

isoquinoLﬁathﬂﬁLﬁaol|nyI pht hal zi nyl , qui nazol i nyl ,pcquisagsatiay!
1, 8-napht hyridinyl, pteridinyl, quinuclidinyl,
hexahydro- 1, 4-di azepi nyl, 1, 3- benzodioxolyl (al so known as 25

1, 3-nmet hyl er{?lgé RYuRlen s ﬂe}iafxyc?fggnﬂ; gt?]%hol%éﬁ @aﬁ@%ﬂh R8¢ Wil §Qkipown

as 1, 4-et hyl enedl oxyphen
benzo-t et r atsybitiontpd seipsjifuent treikles mahbdpleeetdmnemly tn,ng carbon atom.

t51r |61h;ar8;)t 2}_{ gggldo éi: cyelonent f"’(nl]3 a;['lShEIi seanﬁ/l rafed, partiaﬁy unsaturated or unsaturated

5, 6- di hydr o mcbﬂocycdicpmmhbwwﬁdge@yydloo%rmamgtsyﬁmIlszﬁeal 3 Mimego%rﬁhp
1-aza- b| oct%e al?za bi Cﬁd 0[3.2.1]octyl, 7-oxa-

bi cycl o[ 2 "i eFFé‘bf‘Ra aShR Tt“PE’eCﬁl Qoo %‘*hﬁé??ﬁp@éeﬂ} wi %“h%f TRpFe heteroatoms
unsat ur at ed inde@Bj ARy SelecRELSS N, ONor P U@Eé’t@ﬂobﬁlﬂ&mg@?été’rﬁﬁﬁkﬂe? mcludes a
hydr ocarbon ring systemradical or |inking group of 6, 14

carbon at orfi8 K bgYing 3 Q¢ ARitiogenipm yiBg MynhereoT g W\ﬁaﬂe@fhab’ﬁé from 0
hydrogen at QashiRipAR at%hﬂﬁﬁg?mex%germgpg%lgu géllzs;téfgp &gﬂlqgg!qg%ﬁ% Y ?@%D val

carbon ring atom "An arylene |inking gr erive
of two hydr ddered by syalablg@aleagesipgo tue bbiacent ting mtwbers may P aﬂlﬂgroaaim y

i ncl udesyg b%hek ﬁ&é}fétiaad@ﬂs @ngm%wé oth P NA QY N 6%1!' en

ant hr acenyl neans a radi ¢al
formul a or -Iﬂamcyaymmélcalas derhadibyciad deybvatedinse aydragth aadm ftbmtahﬁlgie

formul a - NH I k N 2 am nosul f onv a
radi cal of t 8F Irlrlltﬁoge’n(f’;}né< éﬁ%‘ @he-{efﬂ(‘é’cgﬂn WR%W“BFSK% 4 ]f%ngjﬁ?%wal
r agi ca: o; Edrﬁ]m? hlyd’ﬂ]%&il at@naddy roar aither caIBm drﬁgfﬂgexafmdr Sms. rreansda |
radi cal o e mul a ar rm' crarm ns .a_radi ca
of the fornula o teff‘éﬁcwgﬁypl%‘hy WB’%F%S s pgy H%?ﬁ?}PJ%Itﬁ‘eﬂ@a% -pyrrole,
radl cal iof tm&cﬁmWB@yﬂ@ﬁ@l %ﬁﬂzlﬂhﬁbl Eﬁlrroiqul @)ch’éﬁilﬂﬁ%l )o?.azoﬂleth{a%lgl

e

carbonylalko means .a radical o formul a_-

tern "car bok?“%ﬁ%l%%"15114338]%%(&19(5%‘3?%(1 1A it aﬁw@;@dﬁf B’F da@@é]ﬂ The
term "hal o 1§1’idaz5!§cin%geﬁpyﬁ§ﬁﬂl§l oy 4981 Rinys, r]Jg?JzB}Hd t?%tﬁ%l 135151%901?(&5 The

term "l ower alKkyl-am no ns a radical ormul'a - NHa
-N(al kyl ) 2, orﬁ@a%céylnﬁllaﬁ@m}eFln%ﬂm@ylyl,éqrﬁaﬁ@@uaﬂowgn 4Hrpaars paridingi cal of

TR T T L e
- C( O N( @&0ky |pydmidinyl, pyrazinyl, plperazmyl azepanyl, indolizinyl, indolyl, isoindolyl,
3H-indolyl, indolinyl, benzo[b]furyl, benzo{b]thienyl, 1H-indazolyl, benzimidazolyl,
benzthiazolyl, purinyl, 4H-quinolizinyl, quinolinyl, isoquinolinyl, cinnolinyl,
phthalzinyl, quinazolinyl, quinoxalinyl, 1,8-naphthyridinyl, pteridinyl, quinuclidinyl,
“hexahydro-1,4-diazepinyl, 1,3-benzodioxolyl (also known as
25 1,3-methylenedioxyphenyl), 2,3-dihydro-1,4-benzodioxiny! {also known as
1,4-ethylenedioxyphenyl), benzo-dihydro-furyl, benzo-tetrahydro-pyranyl,
benzo-dihydro-thienyl, 5,6,7,8-tetrahydro-4H-cyclohepta{b)thienyl, 5,6,7-
trihydro-4H-cyclohexa(b)thienyl, 5,6-dihydro-4H-cyclopenta(b)thienyl, 2-aza-
bicyclo[2.2.1Theptyl, 1-aza-bicyclo[2.2.2]octyl, 8-aza-bicyclo[3.2.1]octyl, 7-oxa-
30 bicyclof{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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The term "substituted" neans one or nore hydrogen atons on a core

nol ecul e have been replaced with one or nore radicals or |inking
groups, Wags Ribdhie 1inking group, by definition is alsguducibns
substituted. The ability of a particular radical or I|inking group to
repl ace a hydrogen atomis optinmally expected by one skilled to art
to 25 result in a chem cal I}/ st abl e core nolecule. The term

" dependent | Wadap gag agm. A ylesn nkipg sigrp isslenized byidareneyal efsvediydrogen
present in gsREGHT i i ( . S i

commonl y apgaéari ngﬁ ?ﬁwg%{gaégglﬁgra%sé%r 91 t#éﬁgﬁggg ??Sﬂéélﬁt? g%&o&r#eg{r%ﬁécf’ur e
used in the pheustinsplthdemyl, azhienply eglmacenyhandrihe idre. 30 was derived using

nonencl ature rul lee i in_t art (e.g.,

| UPAC). 14 WD 20@?%2%%%%@%@%0%5?%@%H cal Fonns The
compound$ of t he The esmitminpabiayt”i meunsrayadival @i ths fontaulan NERalk ok ANQikyD),.
pharmaceutical | y.acceptabl e lts, For use in i cipes, _th

"phar maceut i cal | ;ﬁe %@eﬂ%@ﬁ@@ft?ﬂanﬁf‘ ratdFF@l Qfotﬁggﬂ'ﬁ]ﬂ %T‘Sémﬁ?-

i nvention refer he REN*hOXIEXAC ndhy DRHRAIE R TodnblashGliGAkIPNI C sal t

forms. Suitable armaceutically acceptabl e salts of the conpounds of
TR R iy

this invention ¢ictge: " gans 3 wAicalat the fRpRER -Regyl for exanpl e,

be fornmed by m XiThgietmSeAHiheN” Heanst ; A0S 9F & 0 the
invention with a solution of a %gsrfagg%lﬁ?i@gg!lél y a%glregjt(ggl\uleh'aci d such
as hydrd€hloric 38¢ @;‘mé‘eazbﬂaaﬂa_lgﬁ’meanmﬂm@l of heformulh eC)RE-alkylxo
succinic aci,@(omg{;ﬁy& acid, benzoic acid, citric acid, tartaric acid,
carbonic acid or phosphoric acid. Furthernore when the conpounds of
t he present i nvedh¢ snmcaabonydaikexyi’ diegns awilistlyof tsufotmbik eC(0)0-alkyl.

pharmaceutical ly L | repf i ncl | kal t al
salts, e.g. sodi Egng%?rﬁp%%iﬁnré%%% ?as}cgg?flgga%én ngé@ﬁ)}ﬁg&ﬁdzgfgft S,
e.g. calcium or Tbetagiegdolior ‘¢aldgsn” aems dadbscHlabnedmeids bodsui t abl e
organi c ki gands, —~e. 9. quaternary .apnmoni umsalts. Thus, _
repr eser# ative pﬁg? %&Be@%&%@@@eﬂ‘[ﬁ%ﬁéaéﬁﬁi ﬂ}erg]&m@'lﬁﬁ'eﬂkﬁ or

foll ow ng: aNefllaie, benzenesul fonate, benzoate, bicarbonate,
bi sul fate, bitar tr[ ate, borate, ~ bromde, calcium cam;i_l/l ate (or
canphosul f onat e) '*¢%FBo 3 Ny’ sFanshedical ofdhe fogpala

di hydrochl or.sdgsvrenet at-so. Nyt e, gl uconate, glutanate,
hydr abam ne, 20 hydrobrom ne, hydrochl oride, iodide, isothionate,

h
lactate, malate, Thulesniowesalkybiufonyl” mesasa wdisal ofithe formulact@aalisyl or
panat epgpal. fid )R @kyiphosphat e/ di phosphate, salicylate, stearate,
sul fate, succinate,” tartrate, tosylate.
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
25 resultin 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
30  was derived using nomenclature rules well known to those skilled in the art (e.g.,
[UPAC).
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The present invention includes within its scope prodrugs and
met abolites of the conmpounds of this invention. In general, such

pr odr ugs @'@)dz(}Wﬁﬂ?l ites wll be 25 functional deri vatdcas:efcotBRs
conpounds that are readily convertible in vivo into an active

conmpound. Thus, in the nmethods of treatnment of the present invention,
the term " %m’ ni steri?g" shal | enconpass the neans for treating,
amel i or at i ng:7 grr et PRS a syndrome, disorder or disease descri bed
herein with a conpound specifically disclosed 30 or a compound, or
prodrug or et abdhktemphi@deof the plrkeainitwention rMiequtadeyt inehd forrh ufied

within the scope of the inventiqn al beit not, specifjcall i sclosed
For cert ai n PORAEREIE IRl B AERLee 1 ogse st e R sstartcaly
PCT/ US2000/ Q3%3681e shhe’ drefidRompdtadirdf thifBRagion réfeabrRaastit eabilcknionic or
acceptable formof a functional derivative of a conpound of the

i nventi oA (Asigcatiguic RO ) | wherein the prodrug may be: 1) a
rel atively active precursor which converts in vivo to an active .
prodrug conponertitaldy pharmatextically|ageeplersalieoisheeqrrraypdy,pf this ERNEY t s

in Vivo to afafddceditRh Qe \ghic FRO I8 xa gei, gé fRmEEbRIINMEE ¥ sd188ch of

active conmponent of the conpound t gt con utes to therapeutic

bi ol ogi cal dlet ¢opinopnd pecerditgiodhs Wngerdipa Wit selution ¢f ¢ pharmageuticgly g

nmet abolite). I .l 100 . S

ot epar at i on “SFPREY b ek sPEREEAMGESLhDE o5, BERE iR Mot aci,
exanpl e, 10" Desédric atid Pyceids anjs benaeik ackd, citBumild) datadic a@dsewba@ic acld®8@5. 10
The term" rreéjﬁ‘ab%%)i.t e". .means a pharmaceutically acceptable formof a
met abol i ¢ d&PPYRPHIGE° St a compound of the invention(or a salt

t hereof), wher ei Futth@mostewhatathe v@mp@mas sich@pievedt nvbEss caat ian @cidic
conponent of the cQ

ound that, contribytes t t her apeut j ¢, bi.ol ogi cal
activity af tBeicledd #ﬁ@ﬂ%?"éﬁ? 3R "‘faﬁfrﬂ“@f‘fﬁ?%‘é Clidlki
cont enpl at a5 B0 SHASm 6f potasiuaii$alts MBS caBlnethlehll, 8%, calBufuler eof .
The term "isonmer” refers to conpounds that have the same conposition

and  oliéculesengrngrieltn ard wlts famefl withsyitableereame ligrndelfetriagsirrnary
properties. Juch;sMiakanees Iepp\%éﬁﬁaﬁ\}%%)h%%%sﬁ%égmeﬁcc%gblg'551@ i ludltReTs

but differ in structure. The structural difference 'maégbe‘ in
const it ut i orfollguimgracetats, begarsseifonate, benzesie, ditarhongiet Ysplbie bEaRE. pirdpe

of polarized,] i ot reol H=Ye]s 3
erbrs to i Sppis chdhe RlsSARRESarbullofub  boRle LROHAL M hanate,
arrangenent dtate hihydreathbmile, adetepa fmar&n gincooate redutamete dizalsabeméisner s

AL R T T e,
i's not superpasiid,@itite, oledtepanticare, palmitate, phosphate/diphosphate, salicylate,
stearate, sulfate, succinate, tartrate, tosylate. '
The present invention includes within its scope prodrugs and metabolites of the
compounds of this invention. In general, such prodrugs and metabolites will be
25  functional derivatives of the compounds that are readily convertible in vivo into an
active cdmpound.
Thus, in the methods of treatment 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
30  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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i mage, inplying the absence of an axis and a plane or center of
symmetry. The term 25 "enantioner” refers to one of a pair of

mol ecul ar ﬁ%&l esfhat are mrror imges of each ot hal-@RdoRheaPt
superposa%/ e. The'term"diastereoner" refers to stereoisoners that

are not related as mrror inmages. The synbols "R' and "S" represent
the configuration of substituents around a chiral carbon aton(s).
The synbol s " R*"Tah@drm Shrodelen ateenst gharhadeat dallg acceptablg dorat dlonngional

substituents around_a chiral rbon aton(s 30. The term " enat e”
or "raceni cdpRvaYe %f'a?@mdf’g‘%ﬁlrﬁ’&wga %aflt BEFGP oY 'Bmgﬁé’ﬁ‘%“ﬁf‘% 68’ of
two enanti Oggr iy, ﬁ&%@élgﬁctiwwﬁé@&s@; R CemmRas ithilSrodeveiie mbdagt i cal

activity. The term"opfical activity" refers to the degree to which a
chiral nol ecoponsnt; Narelatieaty gk vetgcarser Whish calverd el O 6%t es

h | f i i . 2
the plang 8 glg%e %?Jo'nﬁﬁge]{t! %Pg)rae %e Flﬁ@%’ 70 Zét%%gﬁ‘l??{g ?gﬂe@&ﬁ@écﬂﬁg aho

The term I C 1 somer 0 Isoners th iffer in the
ori ent at i on coftributbstoi therepeutiabivigidahagtizltaaftesbseomping evailablgrinyie 67

doubl e bond, t yeloal kyl . rin I A i i 2 m
Subst | ¢ uent MEEGREEyEREELHiah b prS e SuGLLABREp LI & TR
doubl e bond prRludeerivatian ke ddscribed om forgueapleotDesian of Reodrips”(adpPosi te 5
sided) or "chai r"gqio fi%ur%%' on, the substituents are on opposite
sides in reBPigREhiESVEn | car bon- carbon double bond; in the "Z"
(sane sijged) or “p@aikm ‘G@iftoliier aleh@ pHiahRacestidusiy iatespnabk fameolds i ent ed
on the sanme side in relationship to éhe_carbo -carBon daqubl.e . r%nd.
Subst i t uent Teaidhekc de¥rsive PhafPIRouRd LR Y CREPMOEPE S F PRy MRy
be in a cis QfiyathtiNsERRE A akhRombBndn6f the ksmpaeafh-gusatibwes tot he
substituents are on the sarre side in 10 relationship to the plane of

the ring; i rthehpeutic bistagicat eeivity afteitticetming REIRBIE Yitlent s are on
opposi te sides i "m%%k%&ﬁﬂ&?éﬁh@n g&,c{ﬁténﬂﬁ%tpé @oRhdd AT atibidGsonted B AB fures
¢is" an rans

having a m xture 0 speci es are designated .
"cis/transs" . thGedfs Thetent “isimarbrefes teeompundsifat hate the prser snesisen gy d

bi cyclic system be .in an. endQ.’ . i\ K i i

"endo" conf i@@?‘é‘ﬂ%ﬁ’ﬁ?@t 89%%%15@%? Rt o %ﬁ%lgﬁg‘%f %H%rﬁ%ér. fg(}gé Elgbﬁgaf[h&g
bri dgehead) 1pok e sifme hombdedaniind dingers tof diffeein shocuerdihgishgetsiel dges;
in the "exo" configuration, the. substituent t. . i

poi nt towar odlffﬁ’@“%erfﬁﬁ I on A B RS 1%?%1§fsﬁrli‘§§€§&?{’ﬁ? ql?tg{ “to kgaene
under st ood t(;fq;olgrﬁ@dug{ti(ggﬁoﬁub&g)i,tuent st ereoi soners, geonetric
isomers and mixtures thereof used to prepare g@n%ou ds totft‘th%atpdiﬁc?r%t
inventi ol are ei TREPITe oHeRERISQEAT| §PISEY I FABFR OF LEW BEoPrEpare
syntheti cal | y,.f,r OmB-GRITEN R iRhbs 2spasi Braflienet aid dingersahes bal s or
can be prepareé as I1soneric mxtures and then o%ai ned as reiol ved

i somers usi ngeieelsdmeny ndsToiR i aSKHETICEBY BIRSYRGCAHPRAIH ISR ?If“ln t he
art. The isoneri ‘fhgfe%r“g&&gg" ferf¥o a melecule Rat 1s noFuperposable on i mirror
“cis," "trans," "éxo" an ndo” are used as described herein for
i ndi cating atnyeciondyigy tetabsants)f angikistang @ plage or center of symmetry. The term
25  “enantiomer’ refers to one of a pair of molecular species that are mirror images of each
other and are not superposable. The term “diastereomer” refers to stercoisomers that
are not related as mirror images. The symbols "R" and "S" represent the configuration
of substituents around a chiral carbon atom(s), The symbols "R*" and "S*" denote the
relative configurations of substituents around a chiral carbon atom(s). .

30 The term “racemate” or “racemic mixture” refers to a compound of equimolar

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

nonracenic mixture of chiral molecules rotates the plane of polarized light.
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a core molecule and are intended to be used as defined in the
literature {NPAC 25 Recommendati ons for Fundamental Stereochem stry
(Section &y, 4ppl . Chem, 1976, 45:13-30). The coRawnshsnsfsd he
present invention nay be prepared as individual isonmers by either

i somer-specific synthesis or resolved froman isoneric mxture.
Conventional r e‘?ﬁ’é féhha (78] (Elh@fs réf&g ltcyggmgxg rﬂmt Hﬁfe& I:}]eﬂ]% oggntg F‘l%f of
each isonmer of an grt‘parr&gg an optica I've sa

(foll owed byutfsnmenu mmﬂ mo.'clwsd)r&hig tg atarbm eardorr cmyabkee:roati; ton cgd':loalk:ﬂemgr ee
base), fornlmg

i someric palr %’cﬁﬁ?%%@ﬁar Y ERT de%-ﬁ‘{’%ﬁrﬁﬁtgﬁ%ﬁ%s @05%5@3 rs Ofip ?J‘E?T??fal of

the chiral azu:m)ﬂ l:fﬁb:)ﬁ dcﬁible Hcerﬂ(hhaylmgn AfE bp B giratios! U EheO’E" eippbgie a

starting rrat r%ﬁl3 tb[sUSI ng 17 WO 2007/ 044215
PCT/ US2006/ 89 %ar eﬁa esy HpFPty &5 P SPRPBIIIEY Ry ImSBR
chiral HPLCﬂeQIaimn ca'Fwnt&tﬁbm%ﬁd if HEPEUNEfe @fded @ “BHES 8RMifighAVBAION

may have one or, nore % or anorphous crystalline forns ‘and as
such are i nf&sH®gutE éret?élep éroaée'cramﬁ side jerelpgigpdiinio @%@Ib%‘eﬁﬁhqncﬁﬁ’ublﬁn

addi tion, sepgy HupbitGes ARAUBGS KBYH QLEamxe?ﬂb‘é%El%%cWI glﬂr?tgg ‘o gbm Sr -

hydr at es) or common organi c solvents, and such are a soin
be enconpaygesdconfighption e the eppe cofigutition, thy envsiiments Bgronrle samg Stﬁfe inhe

pr ocess§§ f %lat%g’rﬁg{%hﬁ&nggf Ehg?mg,l gﬂ%uﬂ%s”%t)n.@%?atpor eﬁﬁ@ﬁbsu lfa}{tg o%n

it may be necessar esira 0 protect®sens ve or reactrv
groups on apposoé sititeeinmeihidmuhipso deplee nbde rihpi Somayuab hadhg &vréxtutmy)f

nmeans of copventi,onal ,, 10 protectin L » ose es ri

in Protective G8ube™ r‘?pag}%saaﬁ? gestﬁ?gtﬁ‘? ‘fl?'lgaﬂs gubs‘ﬁl%}fn% B num
Press, 1973 attrﬁiiéﬁ ib. Muc@& elgcl® dysiem May\tis an Férndb e ey 6" coﬁ@lhi’ﬁﬁoﬂ Mn
Organl c Syn is, John Wley & Sons, 199 otectin 0

maybe rem¥ aff Efgrwerﬂne e SubRjiERa athic %54 rﬁ%ﬁﬁ@tm’ﬂs@? rnBiah
in the ast. t&ﬂa?@ﬂ}%ﬂﬂu&ﬂdftf&@@vo]{@n%n e &B&tﬁ@mi%bbélﬁig‘éldh@ﬁﬁﬁé ors

bel ong to the Gprotel n- coupl ed rece tor (CCPR) famly, a receptor

super - f ani | JURAHRIENE 2rched et Pridecpaint wmigrbihe seolls of thedns penainian ridges.
domai ns, which ighi wﬁeﬁmweﬂs%eﬁ ﬂﬁ@hﬁ'v%dé @a&ﬁﬁieﬁt s@agméaﬁe@%%&&ﬁ&ﬁ&e

cyclase to inhibit type cal ci um channel receptors are
present in temenNsd mlpwwmrﬁ@tm@toemﬂmmomrﬁsmf dierpreseq ioypsition are

associ ated wgh . %%fd%w X dg%?ﬂde ﬁ%ﬁa@edzs n t15a|ﬂ &?xﬁ?&ﬁﬁ%{éﬁy

(menory storage) cere I on o nction
post ur e28nd ab%alahhcs&)t,mglastahalg angﬂmba p(er;mmé raersbmcmnmttxges atd/thert blathiaeds

ot T PSR S S S P A 1
as | ynphoi d or gamke {sogktic ﬂadnﬁtbﬁd'Ra'n'ﬂ "SHATRE, E," "Z " "eis," "trans," "exo"
and "endo" are used as described herein for indicating atom configuration(s) relative to
a core molecule and are intended to be used as defined in the literature (IUPAC
25  Recommendations for Fundamental Stereochemistry (Section E), Pure Appl. Chem.,
1976, 45:13-30).

The compounds of the 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

30 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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i mmunity), vascular snmooth nuscle cells (bl ood pressure),
gastrointestinal tract (innate 25 antiinflammtory in the tract and
inthe e Bt}ﬁlg%g“lguodenum jejunum ileumand col 0”11)&%&5?0‘8)@93?}9
esophageal "and gasirointestinal notility), lung snooth nuscle cells
(bronchodil ation), eye ciliary body (intraocular pressure). CB2
receptors appear to be primarily expressed perifher ally in |ynphoid

ti ssue (celrrepaistivaled (Bimlaysnehfamgtosianiyl ¢ a chigt HBhe cajuner ve
termnals (perip : i 1. :
(Frune. systom Mg ATy ony oy dCo HE bR i B ER Il MR B hdte
MRNA i s foumpdiyinerphive aGgphoss coystelhisk ferms gnd audueh ewslittsndeddo belimebiledhiy

mot or function). Ph i . 1.0l 0Qi vi depce . al :
suggest s hire hes S ETRS G B, BN LA L EERE BV R8s v
ot her cafinabvasai(ice. /ydepdshor cmirhyrpagadib adlvduay end/eth e die inlendvddo aand
characteri zed. V\herg actiyation ?r .|.nh|rgi:t|on of a CB receptor
appears to FECHEAEGI © SCRPRAF BHERVe#i0%or der s or di seases,

potential areas Ofmriff bfly 6Bthe pRPEskEAb BBpdrtednudiehe ddaipoaid of theliRésent
limted to, controlling appetite, regulating netabolism diabetes,
reduci ng gl AUNHHER dSBRCHHeEErSTIH EPYBEIRSHADLH eGSO Yol TS ORPHRS
and nood di $QLELEthe hid@@hiedBonceRied UTRIS il Ak G6hil AWy Ifdats of doBMriid8al
subst ance abuse” di sorders, enhancing | earning, cognition and nenory,
cont r ol 11Png peeteciing gonps.auch Griheiedlcribed i Riptaetfe Groppy inSheamaehemistry,
di sorders, t ' i [ I r :
activity or eﬁﬁ@%ﬁ%{lé dlhg%r )gﬁésggsl? ?ggagllﬁr?gw:’ ﬁr’?réuehg&aﬂr.igg\?h I gagFr’rP‘rIlT?tgrgg)l"ﬁg
di sorders, rgusdnOngariesinthesiwtohn Wisey & SonpaPH . rikheagetneing, groape may ba
neur opr ot ect j v n nd. t i ke Thus, cap inoid.recept or

nodul at or s, IFIﬁg‘feg%‘?%ém%ﬁgw%tgsﬁgsoeﬂﬁ%{% Stgge ‘?gﬁ%g l%&gg‘%ul?ngw I ﬁl%rap[(l a) of

t he present invention, are useful for treating, aneliorating or
preventing aléuaalsi i d recept or medi ated syndrome, disorder or

di sease including, 15 but not limted to, controlling appetite,

regul atiisg net abalBisad GBabehasnoi@ieunoarbelonas R0be G Rdicimtsupduta@ptor

pressure, pain ci.al and nood disqrders, .seizure-related

i sor der 5, " SGRERI U B Gererir SPHLTLY ¥t AR RRFHVEBEITR PO Shd or
nenory di sorg@kfembRey@imahss GhdBrishibiieRygeahRivm ShamaE16 eid/or hawgolam! or
activity disorders, nmovenent _disorders, I mune disorders, or

i nf | anmat i orfYalRdp dBvRil Qclypr salpim sBaelya fr Bl dpiepiors e Aresent dhde il e

spasm enha\f}ﬁ%@%iﬁa@ap Bl ft8ssed QORhinir Qo R a AR Memb STk didvEGemlitn
growt h, providing neuroprotection and the |ike. The present invention
i's diredled asdhedipmchopus @remorespiogy), cashe o eedrdigatinn of srevdintiog. a

cannabi noi d h i r i | a
subject in ﬂ;?g@%oz[rﬁgra %&)%aﬁ%@%@%g(ﬂ{&ﬁ%m%%tg%&%ﬁ ggéﬁt%hst eri r?gﬂ%lo t he

subj ect an etfidatonyecuarpdodrine release, appetite), spinal cord (nociception), cerebral cortex

o
s T
)

(emesis) and periphery regions such as lymphoid organs (cell mediated and innate

immunity), vascular smooth muscle cells (blood pressure), gastrointestinal tract (innate
25  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
30  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 theye
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25 of a compound of fornula (1). The present invention is directed to
a method for treating, ameliorating or preventing a cannabinoid
recept or nedi at ed syndrone di sorder or disease in a ' iR need
t her eof CWWP éqﬁd the step of administering to the su &?606/0&%&
effective anmount of a conpound of fornulae (la) or prodr ug,
met abolite, or conposition thereof. 30 The present invention is
di rected t omay hepthercanarbingidecprier sublivees thetdiarnietée be plpesdeandi ng a
cannabi noi d a6 gagizﬁ nmedi at ed syndrone, disorder or disease in a
subj ect in nee ereof conprising the step of adninistering to the
subj ect a conbi nBéheemctiptiod gt mhingbnof atGRereagptorapppars & mediatn vaddugct | ve
anount of a un 9. WD 2
ST Us2006) DR St B ket O e AR Raion sladhoutare s
di rect eds t onat Hmtdﬁcnd, cbmmolhn@a{ipeﬁg, reg]ﬁteﬂmgmambd]gnpmabﬂé@v@mmgg a
cannabi noi d rece tor nedj ag ?%ndrorre dlsorde

otelinoim

a.
subj eot i nelARRRT ST DT et rogn AP ar en, Feaene

subj ect a CQﬂﬂﬂlélﬁetlat@:ﬂdzﬁolﬂér@C{ﬂﬁﬁncaﬂt@étﬁﬁcetabﬁé’e&ﬁébr&‘@mﬁha%b 1@khing,
effective anount of _a conpound of fornul ae (la) and a t erapeutic

agent . Ther S}8{HPENE FIHOLY. CORTAPS Seacagrcipand sugcle §pasih aﬁt@ﬁ bowel
product andi@frdels L8Rk RSpidtody MBsoRIcRS ﬁ@étmg 'Tc\fc%mo‘t&%cﬂlﬂ@ 9802 Mhent

anti convul sant or a contraceptive agent he anticonvul sant agents

i ncl udel0 andisendersnigtatipg wneee g 1@W$tmdh@fd%a¢&§@é}n§ﬁellﬂowm use in

t opi r amat e, g?e%ﬁ,a v, anpk ne, gabapenti n,
phenyt oi n aﬁ% %‘J %ﬂgena %‘e)%%o%?%g&%% g%ﬁlulzltar rracé?}tgé cal |y accept abI e
salts thereof. THeusceampatansEptrdceptor mgdnsters| mcludise thernshmmnedsgthd | i t ed

to, such as_.progestin:on contrace tives a cept.i ves that

i ncl ude bot R‘Rglu%r goég{a?ﬂ t¥le SOHEAT AR &R Y ‘%}dﬂ ftgg%eatm h% dmg}%mg “The

i nventi on fpfebmrngiamainwfdmxcmepdsmrmmﬂd yadrooengiesdén oo disalve eilwlidg) e
oral .contrac

Cont r acopt i D¢ BRHHRLRY iU aS Rt g e oo Lo, Stegma:

invention ahggciheg iitdesna e thadd, s6l tah@ 6RPE RBrdeR, Seifbjebaéd
conprising the step of adm njstering to the subject a conposition,

wher ei n t he d8eigsEsTUbpiaRee aéemﬂ%@%s ép%%rcassé&s@l} f\‘fé‘/oéﬁ&FnéPftélsﬁfdﬁss
receptor i NYeLSGHRBAN, $dspRhtoANTiRIARE, 3cofBIR AbtRGy 2k otderd, HALhag (1) or
(la), wherein the corrp05|t|on reduces the ur e fo snoke in the

subj ect andAsprdassingpenetdisrdayhrdatlarmatiossisngdens icgrirollimherspt eopdgetion

i nventi i t

troating) aid LARL; GRGRARNAR:E ERAER: SR b bR Sl ol cell . o,
di sorder or graWiBgageding neuropmfestioress! tof like. conpound of the present

I nvention or compRe intelse%pmtv Slond ].I; 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
25  of a compound of formula (I).

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,

30 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 ()
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25 as a CB nodul ator can be determ ned according to the nethods

di scl osed herein. The scope of such use includes treating,

anel i or atwogoeroapnieventing a plurality of CB recept orrareeh2ensosr3so
syndronmes, disorders or diseases. The present invention is also
directed to a nethod for treating, aneliorating or preventing a CB
receptor megi®ef @ekapaidngaR, disorder or disease in a subject in need
30 thereof wherein the syndrone, disorder or disease is related to
appetite, netabollesifpsedapaties is diresigd gnngdeos &rdtceiing Anpheoratinggr

pressure, i@‘g&@@ﬁmgggmﬁﬁgﬁoﬁi QAL Lediapddl GHA B, di%ﬂ@ébﬁ%&s@lﬂg§§1b'ect

| earning, cognition or nenmory, organ contraction or nuscle spas
bowel di sor dercsd thereopiemprising the Sep dbadministetogtstthe subiect fepbipation

t- di 4 PCT/ U 0 '
ot Famma | oRtCH dandar el AR e RS it LEMIR, 00
neur opr ot ectidonthemapetticegentke. A conpound of forrmulae (1) or (la) for

use as a CB receptor dul at or .inc S a.co und. havi a .nean
i nhi bition const@Wap(eg%s?ﬁemﬁ(??ﬂteﬁp*ﬂgeggﬁrt‘@fj ol %?Oﬂaaqk?&l’ﬁfp“t%&md@fof
bet ween abotheraps pf the piedeid bowhiiéh Bduad/hn bicvRamaalieuicorbaceMitedigaiout

0.01 nM between, about 15 pMto about 0.01 nM between about 10 p. M
to about 0. %€ ﬁ?%comﬁlg‘iafi\k@éﬁméﬂﬁﬂ’(dei@diam 1Q5 ligntsd fo, (PRFE™AiG &ﬁé’gn

about 809 NMot:maeUtbathaBdnifWralpioed NEE MandiBkihe, 240apRMid, PhaBesth afll B2
nM between about 100 nMto about 0.01 nM ~between about 80 nMto
about 0.01 Hhgandapiniees cipbemapetisaiit ercemaie sais Grerepl] The eooyacspiisn

about 10 nNAéengqﬁaHae, Ondlaribt 10hitIR0 Wue asinrBMsidlo [aﬁfmg% s Lg mul ae

(1) or (la) use as a receptor no e vent i on
i ncl udes a cormpoptisedthsti ingude OB 4 pwgeainsompCEdt frsy an@Birogegainpbnent.

bi ndi ng actjvity .of e b . .- 0. bet ween..
obout 35 ovrbe ol LSRN RCR a8 BRGMh Her Dl TR Ry
bet weentabotstanial ghhtraeptbeudndOsiticin Me chhtrepiveaptialdiytindudgdMaticliadedlit
0.01 nM between about 800 nMto about 0.01 nM between about 200 nM
to about 0.B¥ WM™ bet ween about 100 nMto about 0.01 nM bet ween

about 80 nM to abpilinvéhidd altMinddeleyve eietinh @ tordtcsiivoh on abMjdct Gorbdrisdy
bet ween about 100?Mtp,about' or aboyt 0.1 nM A conpound of

.1 nM !
fornul ae (1 ¥PesteP@f gymingiierpgdo S&'EIJG% G ORBBEPY. FRGTFILES COBPOLHR 20
invention i e&hp&%%a@oﬁ&ﬁ@@weanmmmge@pﬁ%ﬁﬂ«e@%g@mioﬁhnth%tf:%aﬁ%@d1
p .

antagoni st binding activity of between about 5 Mto about 1 nM

bet ween2@boaf fopsulpa(}) o Tahwhereln. toa camposiion irigesbbunge 1S ppetip the
about 0. 01 nM;,: : :oht0. 01 nM  between about 1 M
%{%bjﬁﬁﬂ}%&%ﬁw W shle é%%sg%%ght

to about O. etween about “about 0.01 nM between
about 200 nM to ZEbopesd Dyemivh ilxdedes emnabipoid r¢@pton Mothalatpyousefd f@1

treating, ameliorating or preventing a CB receptor mediated syndrome, disorder or
disease. The usefulness of a compound of the present invention or composition thereof
25  as a CB modulator can be determined according to the methods disclosed herein. The
scope of such use includes treating, ameliorating or preventing a plurality of CB
receptor mediated syndromes, disorders or diseases.
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
30  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 spasim,

bowel disorders, respiratory disorders, locomotor activity or movement disorders,
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25 nM between about 80 nMto about 0.01 nM between about 20 nMto
about 0.01 nM between about 10 nMto about 0.1 nM or about 0.1 nM
A conmpound of fornulae (1) or (la) for use as a CB re L at or
of the iWPSATBHY ncl udes a conmpound havi ng a CBI in&gﬁys@-atg)g@%#:’sot
|C50 for CB 1 inverse- agonist binding activity of between about 50

pMto about 0.01 nM _between, abqut 25 3 to about 0. hetween
about 15 MPBUAHHHeRatst dlb@?%é’ﬁleﬁlﬂ@f?ycflg DWIW%P’ agxbrg%r[ag%ﬁ, nM

bet ween aboptodrobdctién A0S 1iR.01 nM  bet ween about 800 nMto about
0.01 nM between about 200 nMto about 0.01 nl\/b bet ween oﬁbﬁﬁé%?u%gsf"\”
to 21 WD 2007/ éveempsuptyy fospuesina & dor uip stk C8 BEPIRMBRIRE ST Shout

80 nMto a MERNLABR YinseBt for WROMbept & W iEMctivity
bet ween ab%&tg&fgu%a?ygaa%g%t O.R EM ngr a%%? 6 1 nl\;clp A cor%g\‘oimd.of

formul as ( lof bemweéd @jouf 50 ivEte ahsutd. (CBM:detyres rbers 38 MM trabgrt G fleoM;

i nvention includes a_conpound ' CB2 onj [ C50

agoni st bi r‘i’&F‘Y‘Fﬁnﬂb%llfc’ \VM) {p %Pu@]:/\égh&éﬁ%e&a%gwnlpaﬁlw3%%06}&?'66.gg% nM
bet ween abeiuf,,2R abd: t Qv RO MonPo.01 nvia Mtwet Mansctoato ddvupd/oi avabout
0.01 nM between about 10 pMto about 0.01 nM between_ about pMto

about 0. 01 beiechabaw@A0 abbiet2bes® HwM PeapsaEbetd 90 AM to Jhey bout
200 nM to abhout e u .
aDe?wega g!r)](gﬂ]t tSQQ%/é%u%b%ﬁ% %B&an Aut 90 APAH LS Ol 1M

bet ween abou et ween about 20 nM to about
0. 01 nNI0 1MebeteneboutdbaM toldbonid.t oMaboabo 04l 14 or about 0.1 nM A

conpound of fornulae (I I r

-of the invent i‘%ﬁm’il%"gﬁ“ﬁ&gioré‘“@%ﬁlégfjﬁg’%ﬁé%féﬁgaa gf%%ﬁ%]@%dﬁg%@fﬁ?%o

for Cl32 anhag@bhsicludes adémpouad hiving y OB agetine€s fabChl agougibindingabout

0.01 nM between about 25 PMtq  ahout 0l bet we t. 1

to about O.@EViEPLUsEYSRBSRO t§(9d’t?\’[ft‘ba Q'gl H@OE%‘T? %?Oﬁﬁf%@?ﬂﬁé%‘}ggw

about 1 pM rgl}q; %,8% %ﬂt%ﬂ%t@%dﬁl@@.@}\?ﬂﬁ%tw%@&aﬁ% 1@ uBbEUbo@ .0 tMM
u n

bet ween abo to about 0.01 n bet ween about 100 nMto about
0.01 ni betwesbalcduiMaE0 zhddt 0@ 1abbbetved 2banyBoheibie abor BIIM0 DM

to about 0.01 nM . bet ahou M.t b, .0.1
nM A conpo‘ﬂﬁﬁﬂeeé‘fabf"étr%ﬁ@?@g q %Om{)g'affﬂg[%?t%&lu%ég%@o% arbg({:lte{%t@gir.}m
nodul at or  OferlyB@ abd®: SOMMERS bisvit 0.0T hivt @etween abmo2A divhanabog GOI0BE;

i nverse-agoni st 1C50 for. CB2 inyerse- agoni inding activity of
bet ween abobgtwem @Wﬁwlﬁﬂéﬂﬁb%‘?@i%Ort?g’PWé)Z%“lgﬂoout 25 pMto about
0.01 nM Det WeenA%Qﬁ?Buﬁlﬂa)fHMrﬂtﬁaee(QQﬂtﬂan&llsd\iMa B kavesior mbaulbtod 6F thiv]
to about 0.01 AM between about | pMto about 0.01 pM__hetween about

BB B LGEET

800 nM 20 avenitonin@ades Mcop@evRddt VB G B DEREIRIE Ksn
betueen a0y SRy B Qhboleioean, e Bl
about 0.01 nM; between about 15 uM to about 0.01 nM; between about 10 uM to about
0.01 nM; between about 1 WM to about 0.01 nM; between about 800 nM to about 0.01
nM; between about 200 nM to about 0.01 nM; between about 100 nM to about .01
25 1M between about 80 nM to about 0.01 nM; between about 20 nM to about 0.01 nM;

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

A compound of formutae (I) or (Ia) for use as a CB receptor meodulator of the
invention includes a compound having a CB1 inverse-agonist ICsp for CB1 inverse-
agonist binding activity of between about 50 UM to about 0.01 nM; between about 25

30 UM to about 0.01 nM; between about 15 UM to about 0.01 nM; between about 10 pM
to about 0.01 nM: between about 1 WM 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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0.01 nM between about 10 nMto about 0.1 nM or about 0.1 nM The
term "cannabi noid receptor” refers to any one of the known or

her et of orgo Midagme subtypes of die class of cannabi naighuseeepsoss
that may be bound by a canmabi noid nodul at or conpound of the present
invention; in particular, a cannabinoid 30 receptor selected fromthe
group consisting of a CB 1 receptor and a C132 receptor, The term

"modul at or " aberORE MM dfegyepntabotie) né © abputd.Clordo beivest alpe 20 AV EPSH

as a CB I ¢ v st 22 WO
2007 044215 B isaOSRFEpuED) ARG Lk O B ErBERAOPRME | fos
met hod for treat m@mzwned oﬁﬁoatmlng (ber (o) dusme any CB rOBpre cspiubtor of the
medi at od. SYQIQTR AR S8t 0l S 8AEChR A AUIES: & DasH bhene

conpr|3|ngt erln ctlive

amount ofs a ae@ﬂnaﬂrwtwaaﬁ abdie Splpm e boit DENINI Ot WEenCOOMES N enabout 0.01
t hereof, wherein the cannabi noid recegt or.is a5 CBI or CB2 receptor;

and, the comdbUstvaes ahontdg e & abosrd & @Mb btwegn qbﬁVWé@éW%Q Oy md;
the recept Orbethelaefaﬁ’&ﬁsi‘iﬁIItd% ‘ﬁp%b?ﬂl\/f f Qleéag E’Eﬂ?)dﬂg téb?ﬁl\déng’

amel i orating or preventin recé or der
or di sease ibetv&ecs ubcpuaaﬂoanabd:ttd(Hrmfbetmmabmmm@nMie abbx&}ﬁ) dfnM;

adm ni steri to t bj ect .an fective a d.10 of
t he present W&HPF%% tocaé?%th(:lg][‘?@ prEHLE O“Q%@?@Otﬂﬁ@%@“&#th a
t her apeuti ¢ bhefgRALbSAD nBEtoadboa (.1 60N \bd bisanD. 1aiM.cont racept i ve agent

i t he _cannabi noi d receptor_|

or. conposition thereof, rei S a 1
or CB2 receptor; ApFRINPYIRS oﬁgﬁ‘%}@rﬁ &) psadorisg s 8B regapiorgendv f'é?f%%
i nver se- agonsiek ilchf@ed @E&ﬂﬁdﬁhd hhdinshosb dnligor# e, 60082 hft@donist

contraceptive agents suitable for use in a 15 conbl nati on product
and/ or t her dpydiag wtingy of bqu@@dabpbt Brig¥ te ehout B0 b pM; belveel phovh RS M to

are. adm i seePUg oL rd PRy TG RREED DR Byef BT iy

as further speciNt edweenCdat nakd t@@b@fto@zw ;RERN abdie BaP)l BBASR 001
phar maceutical conposition conprising a corrpound of formulae (I r

(1a) in 20 cBddieHsRrGRowiZOR ndhe adeutiilenYnuera bret 19l o abepid0

dosages of tfig (AIRAUBERD nﬂ%m@oéimo%eﬁvée@ﬁa@da@zommgoﬁromm
t herapeutic agents are adjusted when conbined to-achieve an

ef fective arhtwaen alfp 1@@%10'%?@195 (éépM,aEah@éa IHddein, refers to a
patient, . which may, (Qﬁ ﬁ%ﬁf&ﬁ%laergﬂr IIJS¥: a@amé toﬁﬁé&ulat%l of the

preferably ahuman | ect of treatnent
obser vatilon iovengirp arciumm canpbung baving §B20mve€@ragsms@&«t fob CB2tim)erse-

devel opi ng aagg%strbqgcﬁgg ctivity ogljetween %utdgo Lﬁ to %.ib ?6%?111\? begweség%gout 25
uM to about 0.01 nM; between about 15 M to about 0.01 nM; between about 10 uM
to about 0.01 nM; between about 1 uM to about 0.01 nM; between about 800 nM to
about 0.01 nM; between about 200 nM to about 0.01 nM; between about 100 nM to

25  about 0.01 nM; between about 80 nM to about 0.01 nM; between about 20 nM to about
0.01 nM:; between about 10 nM to about 0.1 nM; or about 0.1 nM.
The term “cannabinoid receptor” refers to any 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
30  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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The term "adm nistering” is to be interpreted in accordance with the
met hods of the present invention. Such nethods include

t her apeut | cal prophylactically admnistering an @b RGhisH$r3so
anount of‘5vg)%(Q,67 gé?tl on or nedi canent of the present 30 {nven}tl 0?1 at

different tines during the course of a therapy or concurrently as a
product in a conbination form Prophylactic adm nistration can occur
prior to the manTheptsan mwemsfondyaipdes metlmdéﬁmaéng,gmebomfmaome"entm"

recept or 3 WO
20071 044215 T CBSOR DG 0 ain Sl o gRERRT FHEec HBloch Wiceck
treated, anmebtmmisigile stppeff aadlhmd;temmgm the lswjema amiaﬁfez:yled amountiof 8 compound
pr ogr essi on he ods..of t vention are furt.he

Cinder st ood A0SR g ich o <opwar SR Bereel SPMsit B S Beb it lsaloRisat
regi menssus e 1y OBrasepidti éﬂd?dlelcﬁmpbthﬁ it agobisT heaf@tishot &fvbaelaportst of
anount” refers to that amount of active conpound or pharnaceutical
agent that &SPt he biol ogical or nedicinal response in a tissue

system ani mal @fc HUpRNinvERdn 1h§u&%%'a%ﬂ%%ﬁﬁeaﬁﬂg,%ﬂeﬁ%%hg B@gmveﬂtmo
veterinarian, nedical doctor, or other clinician, which includes

al | evi at i on aé1B repeptermestiviad sypranire d§9w@rﬂésea@|1§@ﬁda¢ct weeduth%@fie

bei ng treat f i IS
From 10 abote B0 Frshg) day o ool UGATERARl ah{f A Opatha
present 1D nveﬁﬂﬂemsﬁlﬁ inﬁenéom 'mda ¢mmmoa@mdn¢t§ndfat ih@rapmfwﬂéa actberbpavéti on
of a corrpound I a nt i Vi . [ i
agent . the rerm 3P rnan e uRBhaf bR i o s GRS E Rk
conbi nat i on taf caagdivicsd teak;&m ik a@&lh&rcm):ecdptmt artdhiée combpourelds ed hgpotst,
elicits the desired biolo medi ci nal response. 15 As those

skilled in taﬂtég%ﬁlitoﬁn‘qvﬁrsﬁ%ﬁ?lﬁ% f}?reﬁeﬁg’reffecti ve anounts of the

conponents conpr Ets,h&gdﬂaban@@ﬁb@mmhu @ntlmfeptmcdgemymﬁela fochepandent | y
optim zed and conbined to achieve a synergistic result wh t he

b
pat hol ody i $OFBHEEFHPHRERS 2pHErbriEpy %Beapah ed tp Of%sor&@ﬁ%wsﬁ[bg é?o t he

conbi nat i on ;i QEuRter WemBi0HREH a AR ontr @ht‘pu@éééﬁm £ thdBeh:L bfeaiiiViStered
anount of a conbination product and/ or therapy 20 conprising

adni ni st r at itghsdsfmall e byrpoeniign 6f ViEdnp@ata (1) and topiramate woul d be
the amount of t eé&)? Ez‘r'tﬂgr @Ecﬁl@ @b ibhdton uk%dm%é py®lmeans a

topi ramat e t hat oget ler or sequenti al l have conbi ned
ef fect that phemebéwtel aeporition hemprising awdntpobed Oﬁfeuo@lm Geer @y) iBne

2L o0 4 oyt U b0 oAt SO TRLUAR AR ERete
of the 25 campaund) of (I4)antitieonelo} mandihempdunie agcmmm‘b adistedh@hen combined
anti convul satggch(wvegan eﬁtectg)veraz%nngau%%a) i ndi vi dual | y may or may not be
effective.

The term “subiect” as used herein, refers to a patient, which may be an animal,
preferably a mammal, most preferably a human, which has been the object of treatment,

25  observation or experiment and is at risk of (or susceptible to) developing a CB receptor
mediated syndrome, disorder or disease.

The term “administering” is to be interpreted in accordance with the methods of
the present invention. Such methods include therapeutically or prophylactically
administering an effective amount of a composition or medicament of the present

30 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

chavacteristic of a CB receptor mediated syndrome, disorder or disease such that the
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Wherein the present invention is directed to the adm nistration of a
conbi nati on product and/or therapy, the instant conpound and the

anti convu@gzﬂémgi%lcontraceptl ve agent may be co-adm B\J(ﬁlﬂ?srzﬁﬂm%anany

sui tabl e frul t aneously, sequentially or in
phar maceut i cal conp05|t|on Where the instant conpound(s) and t he

anti convul sant, or c aceptive. onents ar ni stered
separately, ¥rﬁl<5°m‘?ufﬁ38’éq:e lﬁ%ig%léglgat&% 4 gﬁr Eegnlf)r(%ﬂﬁ?%efﬂ i 031%%3% doyeddy
may not geCetS§ﬁj’gtds]}c}iobe’I‘ﬁdfh@.eﬂ16M theﬁprlﬂsienv\tizi?%ﬂ E%Ofg?lngaubdummtdna\ae a
greater duration, of activit Wi

PCT/ US2006/ STPHEHE AR eReBHesT 1 H@Pl%qﬁlﬁ YRR IBEES FYS gé’ﬁgl?-ﬁsf’ Killedyig
compound(s) gafwsfornmula (1) and the anticonvul sant(s) or contraceptive

agent (s) may be administered via the same or different routes of
adni ni st Pati on. Thetersopbestixaamounsy rafesp ip tha ymppnbefgctiygcompound or

anti convul frgﬂ ﬁrﬁx):etgff'calca B8 8RLitsEe ble%%faa(&)mémna@?es o%sem nlsat %rs%%

via the sa rout es of niEstration ui tab eexarrp es
of met hods ehined i bimsan; émamrbe@géowaby y res¢ancheaweisoinariang ipglfical doctor, or

i ntranuscul S 0

b oot at Sipek fflieiaf Wi GHRGMAANAONE G Ehne (RIRANGLLBhRR0dfider
l[imted to tohdiseast baxﬁg trei!edal The dffetti@aentunt cftd cdmpound of the invention is from
i nt racer broventr raci stemal , int raspl nal

and/ or 16 pé&PPY Qrgori g%%ﬁa[ @?‘Rg@ﬁﬂ% c{aﬁtl on by delivery via
intracranial or Wﬁd’rﬁﬂﬁfctp@&bﬂﬂ inVeEieh B<ireatdd{o0the ammﬁSandmnmanamn

W t hout punp devi ces. The ound(s) ., of forrrul a (1) and t
ant i convul s&hfCAPPendos e r@t‘i“'@é‘n agiicoRy e S ﬁlhgpngrggeg&m ?ﬁeélf thedgm

accordi ng t o.gldnt taﬁa@@xﬁuﬁlegﬂis Bhita@ionat drme doRMiNERIBE of @éenﬁshﬁceﬁ@géﬂle%o
different times during the course of the therapy, concurrently i

di vi ded or Ieatéhafipmmbinedefisct ebpits tﬁfﬁﬂeséf@@h’@@@lqabmﬁée%%fﬁiﬂﬁii%’?@eed may be
readi |y ;get erm neg @a@eﬁmé&ﬁt&s&h&é %ﬂéﬁecﬁ.eﬂe él%’éffecﬁ@arﬂbdnlts Ky Wi th

the particul ar conpound used nistration and the
strength of mmommmmmg tenedmibinationl yeodues meaytbeghdephrderily eemlzed and

o 0, o A SRR AP0 M B B oy

patient bei ngmtbr &5 g pati
time of admwodd batflthm:ompdnmdam tanitinatios pasiest, were bbedradauil t i n he

need to adjust d es Tet di at sg)d
di sorder, or dis %%é gx a0iPlG 68{];" %}%odlpg?ciapcmgmg‘glfl a 8?0%%% ahdior &HP
associ atxpd Wohilpriging la@lhﬁ@u@ﬂbn sesEonsandetibatdd (HyndtopLinate cmpmre theich
that there is disconfort or decre seﬁ | i fe expectan
o gani sm - 257G} S BRPRBAP B Gy HAFb BT NG Dot bk headeien
can occur i RoQ@kdd or SyuERIaSy AR ﬂmdﬁlﬂécﬂtﬁ&hy@fﬁcﬁﬁ&eﬁdrﬂﬁr it will be
net abol i sm di abetes, obesity, glau one-
recognized by one skilled in the art that in the case of combination product and/or
therapy with an effective amount, as in the example above, the amount of the
25  compound of formula (I) and/or the amount of the anticonvulsant (e.g., topiramate)
individually may or may not be effective.

Wherein the present invention is directed to the administration of 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

30  asingle pharmaceutical composition. Where the instant compound(s) and the
anticonvulsant or contraceptive agent components are administered separately, the

number of dosages of each compound(s) given per day, may not necessarily be the

same, e.g. where one compound may have a greater duration of activity, and will

24



associ ated i ntraocul ar pressure, social, nood, seizure, substance
abuse, learning, cognition, menory, organ contracti.on, nuscle spasm
bowel , re\%glzf,@;ﬂgf ¥s | ocomotor activity, novenment, | MBRGss2006/037350

i nf | amat | on 2I growt h, pain or neurodegeneratl ve 30 relate
syndrones, disorders or diseases. Appetite related syndrones,

di sorders ome@t%a&e@mlﬂgﬂegq%sg%aﬁgﬁ overwei ght condition,
anorexia, bulima, cachexia, sr égul 4t ed appetite and the Ilike.
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resi stance egwi(btmay pe gimmiohiesd alccmgmgm simoiatieoad orhﬂematmg Iegamdns),msthfeor
bot h adol es ent s ults, affectin es. kidne

b1 004 vesse St e iy BB ok b e by, o PRty T
nyocar dial singlarfetnison or |inb anmputation and the |ike. d ucose
dysregul ation ingludes the inability tao make sufficient

(hbhocmal 1 neul | PLBETAssNER S s ibered a1 eyt Ceeraes bEmyse ddied
insulin (reshskansa wil veRsuli e deitic@lar dolnfotfd@ed AhgaRdde aNslintihiSSARS) -
I ndi vidual s suffering from20 Type |1 diabetes nellitus have a

rel ative i n&¥l A stg b?féh‘évepaffﬁ‘é‘tﬂ%‘ thg givagreprentof s AitRass Ondpioas Fa
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are Iovver t han pred| cted for the | evel asna ucose t hat
present 20 Ty pr&, pge. d‘ie@ﬁétdﬁ tmﬁ of qdugmﬁrgat@namg@qr@@mxz@n dnﬁya&eﬁewﬂo@mbm ng
clinical si E{éﬁw&i {1 . persistently el evated plasma gl ucose
concentration or glyc i a 25 poI yur| a; polydipsia and / or
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CB receptor such that there is discomfort or decreased life expectancy to the organism.

25 CB receptor mediated syndromes, disorders or diseases can occur in both
animals and humans and include appetite, metabolism, diabetes, obesity, glaucoma-
associated intraocular pressure, social, mood, seizure, substance abuse, learning,
cognition, memoty, organ countraction, muscle spasm, bowel, respiratory, locomotor
activity, movement, immune, inflammation, cell growth, pain or neurodegenerative

30  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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hyper | i pi dem a and hypertension. These m cro-and macro-vascul ar
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i ncl udi ng gkuebssedief, rﬁd:o&fl Ietaknle@umh,yp@abqhsa?ndﬁ@m alisordes g ¢ieap®si st ance,

dysl i pi dem hj tr| erides d the
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cogni tive di sor d¥eEbghig falaieq sypdromes (Horder g Sﬁﬁ%"é“fc 15 ggl(ﬁdromas
di sorders OEydisiRA a9 ipidealibl@evated BlodbYieesure, didbgte¥Vihduth saBltivitpbe ohol
abuse, al cohol wi thdrawal , nicotine wthdrawal, cocaine 5 abuse,

cocai ne wi t FRSISHRES: hypreinsplincat SroerphorssicrP AR NRPSHRIdCTNE- t he | i ke.
Learni ng, cq %e@&cm&oﬁﬁé@sﬁ@@eﬁéﬁ&ﬂééﬂ@&ea@é@ %ﬂ&hm fbnine

di seases include” 'nmenory loss or inpairnment as a resul age,

di sease, si d@lr@tm@@@gsedﬁvqi%mfbma@n@, atleaRpoIEFOs 6 aé@éhﬁ@)e and the 1ike.
Miscl e spasm syn Sl 06l ude gjmlo dple
sclerosis, 10 cgreg&?fd F’% t 1sog#e§f&§ﬁL8%:e(@)notor activity and

movenent0 sy dmegm;ondmadnxiewma, gliweabeseranis] yperingtinekia, dyslipidemia,
Par ki nson' s. di sease ti I erosis, epilepsy and the |ike, Bowel
rel ated synE}V%eht&%S ‘&. g}é tgea?lgﬁgﬁ di seases i ncl ude bowel dysnotility
associ at ed di sor @gpesil @eibtiee meRiosqnpanseih-dapepdenndiablites m¢lbas)s a

consti patio ho 15 | ritab dr and Ih r.
fornms of bomarba%&r\ﬁ qulff At PFéS‘If ’iekf"gﬁjcgy\i{\‘ﬁrf) n‘?:‘é rg?ry(’rg] '“Zhegées

(such as ul GRicadel MBree@atid &nd ik3ulh Reshtabs Rage iakikohitelohp ke matiehl

celiac disease. Respiratory related syndro i sorders or diseases
i ncl ude L& hr 6ABligstPRDieRPYth 2dpescrris and Adulis é%ﬁ?"&é‘gﬂl ;édé‘ﬁéé? ney t?ﬁ'a

bronchi tis apflatBgels 'ahgcan?@ad GRS, ehmtlaaé%aanmagee b@@'da&])&ﬂﬁfdﬁaﬁs
di sorders or diseases I nclude | er gy, heumatoi d arthritis,

dermatitis, onlimbiampyeiodpadis étke i %@ﬁ@déﬁlﬁﬁlilwcm‘éﬂﬁrﬂéﬁﬁlébﬂﬁy to make
neur opat hi ¢ ﬂ: ?ﬁ%hf@bl}ldl%&l 1asqﬁlnlse gncf Bk %a%ﬁa,t? W@fe@ﬁ?&y use insulin

di sorders or I'seases ysr egu ated manmalian cel
proliferati (Qnmsﬂan@astxnstuhn@eronoetalrgqbpxﬂana‘ addisbum) Ipﬁldsﬂﬂlﬂlatsﬁf@mé@m

cel agpr OIIyBF 935 Inhenl(lljtug A gti rd@h@i[arﬁcgr %QHE % xch

di sorde ude cen eri
md1v1duals, plasma insulin levels are normal to hlgh in absolute terms, although they

are lower than predicted for the level of plasma glucose that is present.
Type II diabetes mellitus is characterized by the following clinical signs or
symptoms; persistently elevated plasma glucose concentration or hyperglycemia;

25  polyuria; polydipsia and / or polyphagia; chronic microvascular complications such as
retinopathy, nephropathy and neuropathy; and macrovascular complications such as
hyperlipidemia and hypertension. 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

30  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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l'i ke. %&%ﬂﬂlat' ve rel ated syndrones, disorders gidiSf@s98s0
i ncl ude Parkl nson's 30 Disease, nultiple sclerosis, epilepsy,

i schem a or secondary biochenical injury coIIateraI to traumati.c
head or brain injury, brain inflammtion, eye injury or stroke and
the like. The pr&séibor tmvérﬁlitemsyinﬂnﬁmd,eﬁswdenmm&ateenncﬂucbakpmg;ion

anelioratin /044215 P 006/ 37 50 a
cannabi noi d%}xé dztsgﬁ\{h &03,9?1& %Z%ﬁo%% FOLT RLrsHve tsg dgl? *sease

[ R a sgbj ect in ?t]gefadcet ztbe&ee@tat@mnf ﬂﬂoﬁieﬂ@zsbﬂ%rs’idrﬁgbeﬁﬁes ﬂ@[ﬁd@ﬂﬁig%hﬁ’ﬁ:g t}g
t he subject an effectiv nt o nabj noi d agoni st conpound o
the present YPgVERErEHRY éf@%‘r?ﬁ?&%ﬁ ?CW?M@E’@WP mFHE“p‘?’@%‘HWFaI?R? tion
includess a pRishQAcdifd with@akhiNBeroRMBhdeOlcabih REthAFav S¥EMELRY 5 a
cannabi noi d receptor agoni st nedi ated syndrome, disorder or disease

in a subject in LefeiaeRenten oramperiveriaigd sHdrenespdiserdar o disetses inlgds o
the subj ectne&oﬁhfoecau 1%19&%%;195311&@fé‘g%n&@é%ké‘gidgn%?bﬁe&%ﬂﬁynd of

di e present 1nvention I nat i on product erapy with
an anti conv(ﬂdga‘memfsbmﬁibsilkt on ther eof The present invention

ol udes a et NOGLOE ofCBAL ke B TRLILAL G OL BB ENLIA0 A8

cannabi noi d recep PRvers romne, Tdi sor der or
di seaseldn a.eretﬁmlmmgrtandthmmd t her eof conpri si ng the step of

adm ni stering to the su an effective, amount of a cannabipaid

i nver se- agoni st dgmiﬂ‘f’1 Stfﬁz'gi BPETEN SRR | C% SOlébﬁ%%% ntcp A
thereof. Th @tldkléeBzﬁBﬁisdiﬂS/@@éaE@ AndlBgk kdessie epRigapdnd @e likeeat i ng,
aneliorating or ngr eventing 15 a cannabi n0| d receptor ver se- agoni st

medi at ed syndr omBOVeiTelgfedSynarmes Ssadersion laeasewsfleet ?th‘t@%’éf’tt%reof

conpri si ng kREcigks RistldeALBHI: a4 @HipREed By pIE dRdHies 6f caRiihibs of iwitBour),
amount of a cannabinoi d inverse-agoni st conmpound of the present

i nventi &h i Hritgblechorist siadrasne (spd et foawfdto“teh@fsgwhw anf thlike),
anti convul s ﬁﬂtam%at&fg TBRS! &féatest(ttetepmcerzm dOiGS @b’ g&eettst ol thpkades

a nethod for treat anel1orating or preventing . a cannabi noi'd
recept or mmedr@élaagmmsst medi at ed syndrone, disorder or disease in a

subj ect in need ?Q@ S0k I%?JE%H %’?l!il%gﬂeg hﬁsog&e?éamgifme@s%g‘i&'hﬁe%ﬁoﬂ% Puindify
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DT P i, oL SR B TR Pl BBl 27,
preventing aBerg@nbabhdisid dritges ﬁétﬁfatlﬁﬂfaﬁtgﬁmhﬁﬁe diﬁk@ﬁxﬁﬂluﬁod&ﬂbﬁm,
disorder or B e Sophinf pat nd Hhe like.

Cell growth related syndromes, disorders or diseases include dysregulated
mammalian cell proliferation, breast cancer cell proliferation, prostrate cancer cell

25  proliferation and the like.

Pain related syndromes, disorders or diseases include central 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

30 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
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in need thereof conprising the step of adm nistering to the subject
an effective anount of a cannabi noid antagoni st conpound of the

pr esent i‘ggezg'i?i(ﬂ, ey conposi tion thereof. The present Jiadlds853se
(i 587
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cannabi noi d receptor antagoni st nedi ated syndrone, disorder or
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product and/or therapy with an anticonvul sant .or conposi.tigon thereof.
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conposition thereof. The present .invention.k [ a nmet hod for
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medi at ed syndr onene e®aridemtion ithhwieas sefhnd forsrebjivg brieHomeegior réventgf
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t
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conpri sing E@U}hgﬂtﬁ&e&gm nistering to the subject an effective
anmount of a agoni st conpound of the present invention in a

conbi nati on pr odTict prasedy mventips indleden pyefiodifoniFrating. isEsH o BRI Preyenting
conposi tion _thereof. t. L nvent IAGoHes: dash &%
treati ng5 aﬁﬁf“}ngﬁlgf’ %dﬁg&§$£%@§§gﬁfFﬂé%ggﬁ%%3§fﬁ %gggb?lg?d%er saes- ag%_ni st
nedi at ed sy sehjanin netil sieraé compridisdastep phadmisistsiiag to tha subiessan effectize f

conprising the st of E.dm nistering to tg b't?% ap.etlestive
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i nver se- agoni st ABHPEERY! 9’?1%“6@}1&5 i q%boéiraf% eaking’ea egm ahing OLPIEYAEpe
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subject in thereof
25 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 or composition thereof.
The present invention includes a method for treating, ameliorating or preventing
30  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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25 The present invention includes a method for treating, ameliorating or preventing
a CB1 receptor inverse-agonist mediated syndrome, disorder or disease in a subject in
need thereof comprising the step of administering to the subject an effective amount of
a CB1 inverse-agonist compound of the present invention in a combinatjon product
and/or therapy with one or more contraceptives or composition thereof.

30 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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amount f  aelafdd2 yAGERIeSHiss10OMR WRdasein & Rebjqut Bl thensof obinprising the step of
conposition theréof. 10 The present, i nventi ??géggc,l udes a net ho

d for
treating, adfEninisiesng tythe pulied ge atfegliye 2RowHs pPEFESC RS ?OW&PgP%d
syndr one, dt'thE gfeggz{t 619&{;:}{1&61? £E5&nitnRioR PRIIEG land/Br HRRGY Wikineef more

conpri si ng ste admnistering to the subject an effective
amount of acon@B&payonirsrmpoesipouidredlt. t he present invention in a

conbi nati on pr odHctet@n%{%d syhOLARY el FiRNel GRANYIBEIMy, Serweight
conposition t heréBfo "1 e”“present 1 nvention iIncludes include a

met hod {®r tdr@itonnghoreni® bubmis, canhexia, dypregviand pprptite 0B2he Weeept or

i nver se-agoni st diat ed syndronme, .di sorder. or - di ' | §ct
in need thereof gg irglﬁtr‘?é%wﬁiémg?se%ls% ergaﬁdlﬁ?ass?sgb?lﬁgé?%és{%% as% jiect
an ef f ecti veeneBBRURE, f66d AtzkBRoiuneensabagayhdbmepdipadertrdiseashe present

invention or conposition thereof. 20, The present invention jncludes
a met hod f ohyRotedmicHsordehor 25?%??1 38 L5fuc f@@gﬁy i %@‘mrﬁéié%fo?ee%éesgt or
i nver se- agoRisainnfBei8h&ichas ¥ 6L WBmpalt:aak dREivkiod bse@s diken a subj ect

in need thereof conprising the step of adm ni_steri,nar éo thﬁ subj ect
an effedfive anletabelism gelapdsyndyunesedisgiesis 6 LEFREIAIORERY S r esent

| nvention i Q %rgrgmgﬁiggi5&%3,%18@%%100@%3%@tdi@de%)’in&\iﬂdheﬁﬂtivi‘gy or

anti convul s&fit or "ConpositIon thereof. 25 The present invention
i ncl udes a netshode,fypetnsebndnrig, hyaenshelesterelemip, bypgshpidemiasng a CB2

;E‘Ejeg:':? ' i ﬁn}t&&%&ggﬁce{{&&}ﬁ%,ea%e%c}éng{o?ﬂ?hepgtioﬁx%éﬂﬁrsté?i'ﬁosijsi, SRS Aallalnthe
aminotransferase levels, inflammation, atherosclerosis and the like.
25 The present invention includes a method for treating, ameliorating or preventing
a CB1 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
CB1 antagonist compound of the present invention or composition thereof.
The present invention includes a method for treating, ameliorating or preventing
30  aCB1 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

CB1 antagonist compound of the present invention in a combination product and/or

therapy with an anticonvulsant or composition thereof.
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t hereof conprising the step of adm nistering to the subject an
effective armunt of a CB2 antagoni st conpound of the present
i nventio sition thereof. The present inventi GhidensA
met hod fo P@ZQ{IP aneliorating or preventing 30 a é[&r ecept:(’)r
ant agoni st msdl at ed syndrone, disorder or disease in a subject in
need thereof conprising the step of administering to the subject an
effective amount ﬁ% 1@581’1%%61&%3’%&6§% %a%ghﬂ?eh@faﬁﬁ@@ﬂpreventmo
invention in a conblnati on product and/or therapy wth an
anti convul s arﬁBlaﬁcapmrpu@gmnlﬁimﬂdiﬂé&d@Gﬂdromg digorda ey Aiggaps i subject in need
PCT/ US2006/ Q37350 T t o 095 Qnt of a -
treating, ?Rﬁr g )’ﬂs go 5{‘1' \915%%%%{6% 't‘ﬂ?'la ?cé%lg%%%t e?i&synngr%n”e,
di sorder or (lils@agenistrorgopet oftthe peseat mdexsymdn @nembmeltiirstprd@wt gid/or
di sease, _a di abet ea_béel at ed s%nd one, disorder Othe sease, an obesity
P

rel ated JsymfF e Y FETe BRSSPt SPIROSTANY cogni tion or

nenory rel ated sypdpess ifvestichanéledes Ql’mdﬂlll(ﬁeraﬁ&eatiﬁgaalﬁaliﬁraﬂ@g of plemmldg
t hereof conprising the step of adm nisterjin t he .su l{l}fCt

ef fective amddid 6P ABMBGURIHAteH SRRy @é%‘g?r SRS B A Spect 1 Theed
conposi tion the{léb%rc%i)nsﬂ@&m@feg%% MmiReR &@&e'sﬂlﬁé&@ﬁ%ff@ctﬁ@bﬂl@dntfd%
treating, loratin preventing a netabolismrelated syndrone,
di sorder or GhXameit ccampoapql)@fﬁh@ prepaayt atvéﬂl@w&@@ﬁ@s“@()thﬁieg%r der or

di sease,; a di abet’[%% Ie@érﬁgrggnﬁcy EIQ0R 2 BT 1%?freé%fnogérﬁﬁ%ﬁmg%ﬂpﬁb@ﬁiﬂgy
rel ated “syndrone 8i%orderor drsease or a | earni ng nition or
menory rel atmles;meptmomsmlshata@syndmn@h, disausler ¢rrﬂ13£a@lﬁ.3]aé@ jeqt i predd
t her eof comp | Sid i =T
effective aﬁg‘ﬂﬁ? g?npémgb Berli’c?f agmfn%tesr&%esentSh?Jﬁ%eaﬁ%lf%%R{e%% fa
conbi nat i on EEDskRst %ﬁﬁ@hdhﬂ&e@wenmmﬂenawn iant doowinatibs protiues and/or
conposi tion thereof 15 pr resent inven i ncl udes a

i on
phar maceut i CAFARHYHID &7 ?“?tffﬁnﬁlrl Wi CHRRHECn %‘ ¥8i sing an adnmixture of

a conpound of t herjRpRseRtintcAMeNntRGesiAcuds] mﬁﬂlbcbﬁaltreamkmammamngxal ly
acceptabl e carrier. The present invention lnc{g&d

tl
conposi ti on WBEveRERg @%ﬁ?cep@é FRYFRSE RIS RS H$r8m§f 1?%‘%? a5 S% ma

conpounds of 1&& iR 'n @éﬁﬂﬁﬁmbﬂé&fﬁrisﬁl@ tif WepPot ad2GhiQBihgidahe subject an effectwe
phar maceut i c y acceptable carrier. The present invention al so

i ncl udes a pheourhobuEB? dlverserREoREFCPBIROwd OfMI%WYEIE@HﬁF FUTRRFICR
adm xture of 2.5F npound of formula (1), an anticonvul sant and an

th
opti onal phaf raceut i cal | y acceptable carrier. Such pharnmaceuti cal
conposi ti®ns ar e Pargréscol 1avdnylomsnrfudbs § methpd é@ttfeﬁijn% agglipraidng orpseventing

suffering fro met abol i sm rel Gis & giégﬁ?&t an
appetite rel %E&g recgg@apgﬁ@e—a%?xg ‘am@é"s‘}él Seas eéo&i@é1 F abet 65 rel at ed
syndrone, di geddeficd?icoftbddng the s@p of administering to the sub;ect an effective amount of

a CB2 inverse-agonist compound of the present invention in a combination product
and/or therapy with an anticonvulsant or composition thereof.

25 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 ofa
CB2 antagonist compound of the present invention or composition thereof.

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

30  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
CB?2 antagonist compound of the present invention in a combination product and/or

therapy with an anticonvulsant or composition thereof.
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obesity rel ated syndrone, disorder or disease, or a |earning,
cognition or nenory related syndronme, disorder or disease.

Ant i convu%azraaﬁmyﬁgf ul in the nethods and conpositi onspcqfﬂgzgﬂr%m%ﬁfent

30 invention in conbination with a conpound of formula |

i nclude, but are not I|imted to, topiranmate, anal ogs of topiramate,
car bamazepi ne, val proic acid, |anotrigine, gabapentin, phenytoin and
the |ike and ni xtTicegessat ighention dwlinder aimiethod dadespting lames aatieg paventing

32 WD 2007/ 04 . / 3 j e s

2.3 4, 5 bi 5. TR R IR A e AR o appetite sl syndpome, |
current |y nadketderfigeasehedinbaet bt sphidrgme,alinoeder ondipatsé,@ntobesiiy t¢lated
sinpl e and conpl ex artial .epilep and sei.zures in patients wth
ori mary or sSRBMEA SERERET TS el OB ok fmpipy dhEl ihbme
Europe anil nuissrdetdreiseamrii @tssbjed iongh thtedf bempayindlihe §piof admihBteding %o
o g B SohS GrBE g o SR SRR R g
25 ny sprinkingregfipsul es for oral adm nistration as whol e capsul es or
opened and sprinkled onto soft food. U S Patent No. 4,513,006, )

i ncor porated her efif Bgsepbinapriondichiies e msthed ferdpraragramslianibn ST e atiog
topi ramate, | Rl BRMHAGE Wniroakd i'é&%%fdi‘rdis%és%a&d z{b%e@t@'rél%@éyyndrome,

Addi tional ly, topiramate 10 may al so be made.by e process discl osed
in US Pat@ent disgrder @ diseaseod giabeies Blag@4yahlome, digorddy onfiscaspaoopeyizrededy

ref erence herejin..T . LI. " Ln,
refers to theﬁ1 g'[lhn%eéﬁg?}gg{:ggﬁ%%g%édggg?a%é%ﬁkéﬁ?;ngl?m\?\ﬂ?@hﬁ%tr%g Sﬁ)lghg{;:lﬁ%sed
in U S  Pat éntrddoor dikedsb3n @B6bj¢s aeneed tigprgof coprizing thelsiep@f a@68inBEriof to
U S 4,513,006).,.For u in the nethods of. t:he present invention in
Combi mat t on_ M HPiE 78 SR et eSS g PaRia drafe RESRFRedd ML O T
(or an anal ogorabinithpipredmt sjd/@rakerysy widdm fitisdeaddnt 03 coinpodidoigRerodt.
about 10.to about 1%00'0 .daily, pr ferﬁbl in the ranqe of d‘%bout 10
to about 1650 ng o BreseRbiobinituss o PReTERREl SRR o o pedia TRt

about 325 mgorRednOin ddwlig@reddEial pmp&aidI TR RBleAtinvention and an optional
5H di benz[ b, fj azepi ne-5-carbgxam de, is an anticonvul sant and 20

speci fic anaPiEgpecufigrllyiacrpialeedrisieur al gi a, available for oral

adm ni stration astpCheuabiRediilifdisieet Sﬂg%aeamc&}%%@bﬁﬁeﬁ 2R EEhendR
(extended rel ease) tablets of 100, 200, and 400 ng, and as a
suspensi on ofonpFitgpIRdmixuref$yo onpore gogipomriseh thefpesentingepgor agl an
herein ipgor : 1B b Sieentirety, discloses

car bamazégi ng&g@%ﬁ&}a@s{aéﬁg«{lﬁa@ggegep aggseec%ﬁbeg' For use in the nethods of
t he present i nvenThopreient toadionaisoonclvdes h pharnposmpiceirrdmpbsitibeof or mul a

(1) or (Is), n%eglrcgr%en %5 bﬂ%ng%aé)r%xﬁg%ﬂ g&n?proggd !)Pfo%l?la r(ﬁ,nz%eanarzonvulsam
and an optional pharmaceutically acceptable carrier. '
Such pharmaceutical compositions are particularly useful for treating a subject
25  suffering from a metabolism related syndrome, disorder or disease, an appetite related
syndrome, disorder or discase, a diabetes related syndrome, disorder or disease, an
obesity related syndrome, disorder or disease, or a learning, cognition or memory \
related syndrome, disorder or disease.
Anticonvulsants useful in the methods and compositions of the present
30  invention in combination with a compound of formula (I) or (Ia) inciude, 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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about 200 to about 1200 ng/day; preferably, about 400 ny/day.

Val proi c acid, 2-propyl pentanoic acid or dipropylacetic acid, is an
anti epi | [ agent commercially avail able as soft el [ | es
cont ai ni ﬁ‘gbzzé‘ﬁ“ﬁ%qw proic acid, 30 and as syrup cont@?%qsg%)%@ﬁgéb
equi val ent of 250 ng val proic acid per 5 nL as the sodiumsalt.

Val proi ¢ acid and yarhaes PhaHResYLhGRYkiyREaEPE- Bkt
disclosed in U S O\I'l)Paten’t {Io H?GS% 9%%_ Wi .chg)i‘s i ncor o%%’?%g&&gﬁme’
ref erence hd¥ eirpnily Mogketasfor the pipatmeafof geisuteh it HaEeni b denmé andwemplex

e Uszo06/ 087 JotP Bt R ieAPt Al vl et bR e S st

can be adm ringtedimttdiSmitsh BEuvoange mbst otleounrk260hroughwndte vRE0 Topikaiate

ref erabl.y, .about 1000 /day.. Lamotrigi ne e

BB i aniho B CE Y AT PR G A7y faumg fehlss qoptagips 25 ms, 100 me
anL : epi | ept icﬁ_quar@dfgm%ragbxal élx%oaa\lainigiégidezsfmg sp@ié]h];ocgﬁiﬁildaif?ﬁdrﬂti on as
tabl ets contal ni.ng ., , , y 0

| Bt T 0 no A OB A R SR 5 B SHeBr b AT BHEC BRRSal Aty UsS Rytent
g, or 25 nuN®t 91306 riheirpGated BRIyt discloSesUSRfandfEanddingiebPsred
in US. Patent No. 4,486,354, incorporated by reference herein inits
entirety. Feprape e pauioiue aad we fonfecainedulspsy Mydditiqually.jtppiramate

combi natinon i ; r 26k
oo b oo it A= AR e Procdal 81 tBEM B aler Not [ a2 0 TRA 5 084 99

in one to tvwhidosedncopmoadted bibteferensd berein? (e teymdlanalpguefiopiragiatiXyas uyerkt
preferably, . i . . .
I%Pe?xg,';;%%%ﬁ? ngﬁXmatg’?%%g%:ﬁg% in; formula IgIg,rwhch‘Il ?rff d1sc103f]:da18 IUéS'

1- (am nomet hy exaneace S €0 Ccla avai [
for the adj uratdnt We. 4,0 ERfltete, af., eplumepslinand-dSard (hdst, fis;(jPed.i c

neural gia in adults as .capsul es .containi.n 00. 300. ..and 400
ng of gabapentin ,Ptof PSP eatg%tgocfsaoglﬁbet%esf%t BoAtar H}”%&%ngﬁgﬂ ltzslnad 800 ngy
of gabapent i gompansd aithefcinuRalwk (1ay) teanimteongh ARbgraiidpiratiatedtan be

gabapentin. hapenti.n_and its nethods of are described in U S
Patent No. Sgmaeipdan degnge g8 0w 0 cran 100D qe ol Bewtrohy n B0 Bieh e
intheir entdb!b@l,twtoEi@dSutléS@rﬂﬂaﬂ?,&nﬁ@?iﬁf&&blﬁ’ﬁn {n8 @arfpk @8 Bt | MLdbblhoFRsi N
conbination with a c,onpo.undj of the formula (1) or (la), gabapentin
can be adni nP8PBfiticeHalY-ange of 20 about 300 to about 3600 ny/day

intw to three diviAedeHaS 3 aiBLBiBARbNe-5aRM0kadL, & An ARV uIdBO5hd
nmg/ day; nost preferably, about 900 d Phenyt ol n sodi um

/ day. '
5, 5- di phi#hy| sppeibiaewilgesisdel wigemiial I}GUirnggi&rﬂV&ﬂﬁWQ:f@nvﬁi adpinistratigyi ash i s
comercially j I A 1 Ak hRi ng
100 Ty, 208 g able Bl ooTo0Rh e oD R B B RR T RO R0
met hods of tH®, grdei®ntg,iand end swpenisivned AP mgts oh (widphos); Uch Ppenido.of

'; gﬁgfeor mul a 4,5)'8,%8, flérgi)n’ing)?peoqgtgé) B;F‘ re%é)rgxilclé% ﬁsa Qnt@&y,a 155’<r:ilonsiess éa%a%(ljaz!a;ﬁné Ql%

its methods of use.

25 For use in the methods of the present invention in combination with a
compound of the formula {I) or (Ia), carbamazepine can be administered in the range of
about 200 to about 1200 mg/day; preferably, about 400 mg/day.

Valproic acid, 2-propylpentanoic acid or dipropylacetic acid, is an antiepileptic
agent commercially available as soft elastic capsules containing 250 mg valproic acid,

30  and as syrup containing the equivalent of 250 mg valproic acid per 5 mL as the sodium
salt, Valproic acid and varions 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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of about 100 to about 500 ng/day; preferably, about 300 to about 400
ng/ day; nost preferably, about 300 ng/day. The present invention

al so incl %ez%n’ﬁném?r maceuti cal conposition or 30 nedi ;lf&?lfgg 06/037350

conprising an adm Xture of a compound of forrmula (I) , one or
nore contraceptives and an optional pharmaceutically acceptable

carrier. Contrac I,V I | g f | i i
and) ot her SBYPFHEIE G gyt 0 3B P LR ERFR LR e O,
ORTHO TRI - CYEhitN50 8abdid 2500 thdd? fefdPETy, d52006008E8BY- LO, and ORTHO
EVRA(c), all avajlable fr Ortho- i.l, . Phar na ical . Inc.,.
Rar i ga)n NJ. It SABgiing g’g]'dbaémﬁﬂﬁg&3?‘13%@%@@%%%%@% G &8
sui tabl e f Oranti'éﬂe%tﬁ’b d0€ corhMYRM Iy AR RBRABPGaSadntinisieatbant tadbedontaéEng
that include a“folic acid conponent. Snoking and/or. ob ::dé hﬁ’ie been
identifiéd &5 mg R0 meel ¥ we; dgEHe A axnetgee.Grg s Ellﬁ%‘faﬁé %JF‘FS %. cB
1 receptor anhadofisihig 2N, ISHE? 95 BT Shdirifiay eLhpaiighe unditd tses bR

0

useful therapeutic age%ts r Teducing the urge to snoke and for .

assi sting patisclnedin WSt PateriNond486.8%t @@P@Wﬁﬂe‘i ysteTepRacg Rgein m its entirety.

Accordingly, t heg PYENA ¢ %%%tﬂé&s%?&heiﬁ?&lsﬁfg nfof Rl LRbifion GG ng the
8¢ c}j W g and/o

risk factors assocrate SnoKi r obesity for wonmen taking
cont r acept i wespbynda-thdfradiai(hics ey, lamptiginhcan keadmizisiet iy de sange st

one of a CB 1 receptor a i st and/ O3 Y6 hst
compoundof Parta gy 050 Pty R0 L b AHERER od U B0 60
phar maceut i Gal/dsemeshticaminrbordocankiay. thereof is to reduce the
desire to snmoke and/or to, assi st Lh wej ght | oss foc{ .soati e@%‘%ﬂ 5 kliaﬂg
contraceptives. FORPERFiRalERIPULS &%@gﬁa%aﬁgmﬁé M T EONpoOS! T OR"
refers to a fpf AdUGun&RRRIchEhdAdof dpfiespead fargdsthargédicariigia in nditlizes
speci fied amobunts,” as wel|l as any product thaé results,. di r?cdhl Qr

i ndirectly, 9pswes ©aiBiRil0IRS maaénds%@c‘iﬂw BORPRI B £ S
speci fiefk ampunksSne ddtPml ANEBEA 2B of Féﬂa’@&ﬁiﬁ, SR 81ufbiX tdigaiNIAE 260 mg/S
mor e of e conpounds of the invention and a 20 phar maceuticall
accept abl e cakrof grbapentty, Gabepantiognd Hvwethedniose ?ﬁeélﬁ%"fltb%‘ém?-isnﬁat%?‘t@?ﬂ'
such a pr 0092@240 Icag.ﬁ%fﬁtﬁﬂ, &E@ﬁﬁgﬁ%ﬁxakéaedyl&%yélaeé b th&peidegnal and .

modem phar nace t'echni ques. rmaceuti cal conpositions of the
i nvention nay, alKeusaiitieythods piithapdsent mention imcerobipyipadvidT 2 f or mul a

Compound of PRGNS 1 FERRL TSt B bnknRE AR Rl e Pine e of
active med abgidut 8000H abor3660 apyiagimovoon tsat divided ddves xirefexablyi alppug 300 to
phar maceut | Cgblolu 1&)%%3@3%? ln?osi? %re%eirzﬁﬁj, about 900 meg/day.
Phenytoin sodium, 5,5-diphenylhydantoin sodium salt, is an anticonvulsant,
which is commercially available for oral administration as capsules containing 100 mg,
~ 200 meg or 300 mg of phenytoin sodium.

25 For use in the methods of the present invention in combination with a
compound of the formula (I) or (Ia), phenytoin sodium can be administered in the range
of about 100 to about 500 mg/day; preferably, about 300 to about 400 mg/day; most
preferably, about 300 mg/day.

The present invention also includes a pharmaceutical composition or

30  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 include,

for example, ORTHO CYCLEN®, ORTHO TRI-CYCLEN®, ORTHO TRI-CYCLEN

34



The term "nedi canment” refers to a product for use in treating,
aneliorating or preventing a cannabinoid receptor nedi ated syndrone,
di sorder or, zﬂb 6336- " Pharmaceutically acceptabl e car ricqls:fRa58s0
nmol ecul ar "entities and 30 conpositions that are of sufficient purity
and quality for use in the formulation of a conposition of the
invention and that, when appropriately adm nistered to an aninmal or
a human, do LGSt apt GRUHE ER Advedl aveilabdd frem §irdio-deNeit Resrmaerutionts lac-
reaction. 35 WD 2007/ 04 / i 0L L il
and vetor i niry st SRR b endeaot e fliteer Rl RERIIBE It LG
present i nveémntehidon er@oppas fwse cdritmedrtiyesabatapthads] acfofio aeid katiparenivoul d
include a conpogition o di . nt formulation. . for. ei.ther cljnlcal
or veterinary us mO#W§aB&8€§bﬁfl%%§&?F?rbﬁqwﬁ eﬁﬁggssk%‘:tﬁfs&%es%n (%Ark'qlllg
maki ng the GeReStdb@reQrCBl reeehteaskponiesand inseidg agontstnigrva byerofbutidie
i nstant conpounds, and a pharmaceutically acceptabl arrier and

[ nol ude t hoD8 EBHBSFIER S INEHORSREIE Sieds SPORT P PO S raalgs

process. Conrtiendlial 8doREReSRSEReigAC! ude both conventional and
unconventional pharnmaceutical techniques. O her_ exanples include a

conposi tion or nédreael hedereprips fugerinendes dreetbd efrequetgrhe Y of
the instant ;conp %Bsiéﬁgla Wi SEHRIE B Yty for HOrRABKTRE Qitrh &tk by co-
acceptabl e carrier: The conposition or nedi cament may be adm ni stered
in a w dé vadimitistefg withos sepérageritive ideast oefeqfer{eh hegcemion 4atagapistreg/ob

adm ni stratign. wherei u Wple Ithout limtation)
oral, subli r@%}aﬁe?epﬁ%glé\{&% a%ﬁ%%‘%%gﬁ?%gﬁwggéw &%bf ansder mal ,

rectal, vaginal, Thepbecaflsuhidniponndyrtaphatmagewicasécorositionbr medinowstt
(bolus or infusiqgn) or 15 for.injection,(intraperit. [ ] .

subcut aneou §£V,e°fi lﬁzorrﬁ‘?ﬂ_?g gﬁ’l ‘%F ‘Ir?/tc} Si“??ﬁ‘? ﬁlﬂdé%otf’ AP mo?’el%g@rgsesnfﬁf ArrS)
using a sui ti@ghecspsagevésor mwel | known to those of ordinary skill in
the area of pharnaceutical adm nistration. Accordingly, the term

"dosage unity, or "d fornd is alternatively used to refer to
(wt houtl%l i rﬁi{aé'flfwoeﬁ gag%t%gzgl?%{z%spi |1, capsule, solution, syrup,
elixir, enulsion, suspension, suppository, powder, granule or sterile

20 sol ution, enmulTiednmdicompayition| refers(h o Pradufeenipsiing trarartishisatr s
using a devige, SUChs c?ém&&tsaﬂ{ et i ﬁ%u%du%{ thhiQesutiS Sttt #0r A8EQRY! from
spray or drop). Fur ﬁernnref € conposition nmay be provided ih a

f or m sui t abl @nftasatiessed]tlye pecifiod irtpradictini tiespecfiedamoyngs. glhedrveation

i | ubl t of th t.i) d h | t
adapt 60 Lo B AEPE R EHOPE PR BEPAr AN GOl P AR ITiAPEh Bl | oy

25 | n prgparpigniced@saig ecdepfable chitfer;Rhilriadipdds tiast cuaposityme disehing fouc h
as a conpound _of the present invention rd g) ghar rIEace ti ca’ldréb
accept abl e s8R 2 PFSESM&OB! profsses ingfudeposharadinonabandioderty s

optionally r@%gqad%ﬁ@@e@ﬁ@gesmre pharmaceutical carriers

Pharmaceutical compositions of the invention may, alternatively or in addition
to a compound of formula (I) or (Ta), comprise a pharmaceutically acceptable sait ofa
25  compound of formula (T) or (f2) or a prodrug or pharmaceutically active metabolite of
such a compound or salt in admixture with a pharmaceutically acceptable carrier.
The term “medicament” refers to a product for use in treating, ameliorating or
preventing a cannabinoid receptor mediated syndrome, disorder or disease.

“Pharmacentically accentable carrier” means molecular entities and

30 compoéitions 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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(such as a starch, sugar, diluent, granulating agent, |ubricant,
glidant, binder, disintegrating agent and the like), one or nore

i nert phq&g@&gm&hg@l excipients (such as 30 water, gl %e@h&000bi73s0

al cohol s, flavori'ng agents, preservatives, coloring agents, syrup and
the like), one or nore conventional tableting ingredient (such as
corn starch, lactose, sucrose, sorbitol, talc, stearic aci

magnesi um st ear abiace Wit aliwral grd HETEREL Wt ae palyanclyded; vethjn %F SeRRRet

and the lik Il St 1210 EhrinBtibh kNl dlifcld@y 4N a 36
WO 2007/ 044%@%%*%‘%%%?&%%%%&%0r%%%ﬁ%%us_ g:qrrpolsi tion (whereby
the active tompaiiosrt meéicmmdp@e@tbnfmtbmwaf evestnpatisbughout
the mxture) wh g BRYaPHEERT AR ANLA: HALS: AO280FMH &

cont ai ni ng equal GHts or a conpound of the present 1 hvention.

Bi nder s §nchigd@eamwitichmptisihg mitiag bgnof tist instely, cogpbatds apd agharmateusioghr s

h | 5 bet a-| d the like),. d
hatural andeegREHEEPISGERLn S o et o preaiRERy FRELER R Al

ol eat e, sodiWmBcedse@oategnp! sdssenisdhri batheconsadiotishahé nzaaventiosddi um
acetate, sodiumchloride and the like). Disinte rati.ncgla ents ;

i ncl ude, wi PRETACTIIRTIIBATTERCS. %%frf‘é‘ﬁf,ﬂp%%ilﬁﬁ%deé& PHPYY ,Ofgbf%ﬁfﬁm"“
bentoni te, ?éélﬂfaﬁﬁaﬁ‘gb?ﬂﬁ%t&!%%ffahﬁas‘t W&ot (RemBMBERIpol® 8 asBciefion with a
adm ni stration, tablets and capsul es represent an 10 advantageous
oral dodfge phmitacdudicrl]y aghentailpcadts d phar naceutical carriers are
enpl oyed. If desi t WG BlniibtbiBh 50RNRM Wiery of
enteric-coated b;/rhgg%mn a?lcfﬁtozgﬁﬁ?éa@gg. aglae%lé_lntny al so be clggtoed or
ot herwi se cdnpEundietbrive dppendingenahe pethpdpipsininiverinpe wheeinspelp@etiogn
exanpl e, the do form. compr | [ A RISk
dosage comd%cg‘hcfeﬁ%%ﬂ%ﬁéw{gtﬁé@ Og%ﬁfél?ﬁg%u%gélﬁ%gﬁ E?aég?%qgﬁ‘?% %P"m of 15 an
envel ope ovekctilheaginah espied tpinenyithaihecdwimpnd.dntporeeis sbotag/orf infusieal orbe

separated by a, layer, which resists disintegratiaon,in h
(steh adban eriniee R usgry Shes pBpRriee R oSl ARoh b L SREVBE
intact into gaheIReentsn oitabld dyak fudi @H) Beday® thee of ustimirnskill in the

rel ease. A variety of enteric and nonenterjic |ayer ar, coating .
materials neyea qf@}gersl@a6%@&*&@11&%15%WnéFF%d‘§§¥yd§{¥ Tel e (9388 Uil or "dpsage
al cohol , Ce'fth%_%ltéF\;ﬁﬁv%}fuﬁ&% tehe td ivk@but 12itlont HuBienatll,@agsuteher eof .

The liquid fornms in which a conpound of the present invention may be
i ncor por at edsohgiongyelp, eléf, SingisiaR SUSPETSINR] YEROSGI: RBYEeT STARYIS P %W;f‘?

aqueous spl ug hﬁaﬁﬁ,’ enuitdbd '§1b4bu%§%&;ngi%¥ @Jﬁﬁﬁllj SUEYREm ABMGRHR P hsiflf b device such

suspensi ons S(Ou5| ng a surta synthetic or natural gum dispersing
or' suspendi ng aagewntinpuchoafr tiscagan aerobnl, @racirdrora FrireorepBedext r an,

sodi um car boxynet hyl cel | ul ose ihlv administrati
pol yvi nyl - pycfoﬁﬂoim&é%&aylbagrogﬁe% Q}g‘%@f{nﬁsgh%tﬁig?%ef %dg}%gneo el o ons
(using a sui feahhearaididiife aill ofshicivtias canpdavnd §well as Gk decaseaia pat) eflapted to

coconut oil, peanut oil and the Like | Lxd K nd other simlar
i quid pr%vide a depot preparation ?or 1ntxa13u’s cufar inj ect?on?.
25 In preparing a dosage form, the principal active ingredient (such as a compound

of the present invention or a pharmaceutically acceptable salt, racemate, enantiomer, or
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
30 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, tale, stearic acid, magnesiuim 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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forms with a variety of pharnaceutically acceptable vehicles. As is
al so known in the art, the conmpounds may alternatively be

adm ni st ep@hooifdsR@renterally via injection. For parengefas$006/037350
adm nistration, sterile solutions or injectable suspensions may be

parenteral vehicles wherein appropriate liquid carriers, suspending
agent s and hpmegériekes campositiph Oylegebysheadtive inggrdignt driispersed ar peFded ed

parenteral vehigle. t onj I al | in
St tabl ¢ preguy Gufiepet iRt A0 PhARALALRARLY Bt BERST Blp drERh
PCT/ US2006/c0RE 35 equaitarrmueain ofis cadpbundsf fhetfireant isvadionr ed. A

parenteral formylatiaon.npy nsi.st. of the actjve _in i

di ssol ved in op]éﬂﬁai‘?ﬁdnw ehwﬁﬁ‘f’“ib’ﬁ’ﬁ%ttﬂnr ﬁ?lgh’ig‘%lg nﬁwb%lgﬁcﬁ%%a{rﬁr&%él? glucose,
Accept aBl e pelallaiibsd afiBihe LiRE)ScR® Kpdctehiers afiemditsl alsyadtie gamd (sutieas| ackda,
and ot her optional ingredients for aiding solubili t@fr ,
preser vat i ¢Hga3pBrsodiiTeRere. sefivm AtearalempgrRE L SRt e SRR Penzegic gediug 5

sol ution org.ghel S@hRAthorREHEPHUS 1R3! DA SRAINEIahts MELES, RathbM Sintatich,
sterile non-volatile oil nmay be énployed as a sol vent agent. O her
optional i ryrddinetykcelliosa, agarhspenish kentesin gym gd feeikes peanut oi l

cott onseed Of | 1S6ARUB: AbLa 2 bEHE 1 NIBN SpRabuEfibaal aHCN oS

sol ketal, glycero reservatives, isotonizers,
sol ubi 110z eraslyantadeain dralztsage ymitifoens, odtetdimspllgphatrgacaviibal ¢periens ke, A

parenteral fornulation i ared by 10 dis i.n : i he
active i ngrddRe: #flﬁi%f]ﬁ%f F%B&E%D‘Ba%g“r ?"Qlé%rror rélrcé%ato f‘ngflt%irmﬁg#%a?gggaggmh
uni t cont aitBghniduesn Tho@RbmhP 2180 %6 byatetair@iitteroibe tdepamntied/e provgdedi ent .
Conmpounds of the present ipvention may bhe .adm ?i stered intranasally
usi ng a suilraloneed thyrReyHs & e%eﬁ?%?xémpéoﬁ‘ﬁ&ﬁ?ﬁ% G PRE “PPESEARE et

invention nayxaRenddibisidhgdconipbakhiteishaguer dthpoabhias inaht foadn of
transdernmal vehicle or a transder nal atch. 15 Adm ni%;ﬁ“ on via 51

t r ansdekSmal ancRanvelope gves hotiensr cegneIcEs HicdBRCPRASH BRNUF NP Rgfeparate
Interm tt enﬁy gﬁ?&gﬁlaircﬁ%s@hisimgﬁﬁg?gﬁhé’&tpﬁﬁﬁl BLESAh chfdVi My Anday

al so be adm-nisteted via a rapi li ssolving or a slow rel ease
conposi t i onpermitetheiimet henpmepoisiveisdntattieiorediodenym suelyeaddtrbdslasi d
di ssolving or sl.ow relea ri - | i 20
the 11 ke e S Bo SR S e PSR PR ot Eh R
rel ease caripd &% (satleas pyrhericnaids, shellidseacaryl alaitbl euloseatetats dndithn like)
conpl exes that capture therein an active conpound(s) and either

rapi dl y2br ¥ SN EHEP Ji ssol ve in a suitable environment (e.g.,
aqueous, aci di ¢, Thagiued fort &) whiShl & Boppdind of s passentisedntibn begaase t hey

degr ade/ di ssol ve in body fluids and rel eas %ﬂe active conpo dgﬁ)
therei n. Thiacomoyiifpreral admipisgption BRI ‘gc’ 1?%105} g@gﬁﬂ?pﬁ\é}g ‘i on,
carrier or anupRAGLRCE N mps 8udolls oSMEHsFerSREP QS irel aMNitHBLY syaehetipbi mal |y
adj usted using techni ques known to those of ordinary skill in the
art. natural gum dispersing orsuspending agent such as tragacanth, acacia, alginate,

25  dextran, sodium carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone,
gelatin and the like), flavored emulsions (using a suitable edible oil such as cottonseed
oil, sesame oil, coconut oil, peanut oil and the like), elixirs and other similar liquid
forms with a variety of pharmaceutically acceptable vehicles.

As is also known in the art, the compounds may alternatively be administered

30  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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The present invention includes a conposition of an instant conpound
or prodrug thereof present in a prophylactically or therapeutically
ef fective,ampunt ,,,30 necessary for synptomatic relief Jqu@&,5dRbR6F 1N
need t her eof". prophylactically or therapeutically effective anount
of an instant conpound or prodrug thereof may range from about O0.01
ng to about | g and may be constituted into any formsuitable for the
adnmi ni st r at iioraveeus edmast atiangs ﬁ@ﬁe@,eﬁxe@@etdlaf frmplatios gy eensist gRthy\@tive
2007/ 044215 3 d e
to be treat egg(é h{ﬁ%%g%gé%a%?? %% y or %&Qﬁ Q{?Eﬁm?x? Aé&@%}‘?
amount for dlqueimméorwmsag@obmdyvamm agﬁtthedﬂ{eazbdwutheﬂ@tiogalpegremdzayfm

may range from a t. 0 01 ng/ bout 300 ut 0.1,
ng/ kg to abatl)c{l??g %8‘33] loﬁams r gé%%%& a%l.e%usrfa "%8{ tu%ﬂ dfg bS

or, fromsabagiutidn Ibr ditgisktgmtaquéimamm s&10tiay/ Adgrmatinelgpd stafdilb non—volatile oil
prophyl actical | rapeuti cal | ffecti nt an .
D 1 Str it Y Ui TROh S SO P R ) S opiohal PgretiBtts FH s Byt pike
skilled in theh Abbaubdill cBlibilscdbdil, s6:8RE bl ianduRNikER6iRRR sAFERE (BLIeS
with the partl cul ar patient being treated (age, weight, diet and

time of admﬁell@ﬁaﬂ &ycsre), forpd a@@@@riﬂ@p@ﬁertfﬁ@%mm% salgbigsrhg
treated, u ansndo i ng

admi ni st rat %g%ﬁ%% hlé st v%n%iﬂﬁo%ﬂtt&%ﬁ%r ep rgﬁ?{zg%i%ﬁnuléggneﬁg%?m?ﬁ oy
may be aldni risplirecbrisuspaedingthe artiee ingrediagpdn thediuid cagier whereby the fmal
prophyl acti cg| f once per
day to aboutClao é% L%Et cgﬁttafn¥?r8ﬂf@b'%to 10 a?}é‘rggglg%gg%f Ce&‘ﬁnﬁ%g%g{r or al
adm nistration i @cmlpoahdisectf tb@pmmnnm@mbﬁ nthy®t, adﬁnﬁﬁcwﬂhnl:anﬂaﬁy udinga
2.5, 5.0, 10.0,.,15.0

Che’ act i ve 1HUPUGREASRiBILS PR O e Rpbeideiny G opdiaty AR ered

t herapeutic tﬂpft:ﬂgd&z@rwlsunmﬂatdmeuansa@;hmcwmesuﬂa easddearcydded herein
i ncl ude conmpounds sel ected from

1- cycl ohexyl & @fn@lsga%rowgaw@&%%%l&cﬁwxwr%@wwrﬂ%ﬁ@%s B8 i ¢

acid (1,3, 3- lhfe;mﬂwdosﬁgeqa ieh2. 2. 1] hept - 2-yl ) - am de, 2
1-cycl ohexyl - hexahydro 1H cycl ooct apyr.azal e- 3-carboxylic

acid ( adamant an- Cj_m@,gqy@@s(ﬂﬂ the pEFc@binvention may also be’administered via a rapid
1-cycl opent yélsséhéno%r a s@ov@r@@a’é@&fgéc%m%hf SHELRAN RRYHRAG BrRusad boxyl i c

acid (adamant an- 1=yl net hyl)
2 [ (1- cycl ohesgdzratiable Gapid displving ahsiow celease eartiidoedheapymabisies caTigR#gony

- am nﬂi bﬂ‘ng Y]féé)nglg a%t}mﬂi;nnﬁ%f%emgenﬁ%.bﬁéﬁ{h Hﬁscﬁgﬁlg oFézB'%'ie@a'fsE @hrriers are

well known in the art and are used to form complexes that capture therein an active

compound(s) and either rapidly or slowly degrade/dissolve in a suitable environment
{e.g., aqueous, acidic, basic, etc). Such particles are useful because they
degrade/dissolve in body fluids and release the active compound(s) therein. The

25  particle size of a compound of the present invention, carrier or any excipient used in
such a composition may be optimally adjusted using techniques known to those of
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

30  necessary for symptomatic relief to a subject in need thereof. A prophylacticaily or
therapeutically effective amount of an instant compound or prodrog 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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5

1-cycl opentyl -4,5, 6, 7, 8, 9- hexahydr o- 1H cycl ooct apyr azol e- 3- car boxyl i c
1-cycl ohe@@?@%gﬁéﬁ 7, 8, 9- hexahydr o- 1H- cycl ooct apyr azoIPe- 3-car boxgll iC
acid (1l-adamantan-1-yl-ethyl)-am de, 11

(9E)-1-(2, 4-di chl oro-phenyl ) -9-(4-fl uoro-benzylidene)-4,5,6,7,8,9-hex
ahydro- 1H cycl dogicagiyip az dlesuBjeciant disydsk to beirghited, the prophylactically or

N - (2, 4-dichl oro-phen -hydrazide, 12 .

(9E) 210 (2. abareeni ALt MY T ImssPn ob eyt PAGHYFIEH: o 0% 7 K 2k
ahydro 1H cyg @%iﬁ?&fr@é@b@ﬂ@:@&fg %y labsut 300 ehg/kg; from about 0.1 ngrkg to

[ (1R) - 1- phenyl - et hyl'] -am de, 39 2007/ 046315 PCT/ US2006/ 0&?35&

Cpd ' Nane a®ut 200 mglkg; from about 0.5 ng/kg to about 100 mg/kg; or, from about U.1 ng/kg to
(9B) - 1- (2, 454 -phenyl ) -9-(4-fl uoro-benzylidene)-4,5,6,7,8, 9-hex
ahydro 1%— c?%ugg(?:?%g@ggazol e-3-carboxylic acid )

[ (1 R) -1-pyri di n- anpptieahsrpphytaetiepdly or therapeutically effective amount and
(9E)-[1-(2, 45di chl oro- el 04 h6'6Y tidsskéiiet i tR-
hexahydr o- | %@?ﬁﬁ“&%’é‘f‘é‘%@?gg‘% rPg}F(fﬁ]lﬁda}ib%er%d ?%@fﬁiﬁl ms% ha?lo_ne,e _115
(9E) - 1- (2, 4an) mﬂl@llwmpwd)nggnxfaetﬁﬂsumiat@éﬁziﬁ thelpartiguley, pRtignt Pe®29- hex
??{g; ?1}E;gf{cg%tggfz{g%p\ﬁiéﬁfﬁgfaﬁﬁ %{e% )é rﬂn‘%str%ﬁ&rﬁ, the severity of the condition

( gEzj- 1- ﬁ%ﬁb&h hbaeamaqohmgm(d@oﬁwmlm%bmg@dﬂplmm@% whpds & 7, 8, 9- hex
ahydr o- cycl ooct apyr azol e- 3- car boxyl i ¢, aci

[(1S)-1-cyc F‘é‘ﬁ%‘laﬁ]‘%‘?ﬁ‘%ﬂ%ﬁ? %‘Fﬁ“ﬁ@,c’%ih?e preparatlor.

(9E) - 1- (2, 4- di chiREa=RRRAY DLy Be fdinilstaddobelizy the drapeuticall for7, 8, 9- hex

?? 31/%; ?;L_ é ;t; %&gﬁg&% 1% ;%Zgégééégxﬁ%gg?gglﬁgn &Ctjroqn about once per day to about 3

(9E) -1- (2, 4-tﬂ{e§ glapaa - ARE PyroreR dbdiph R EQ-RARAMEIARAB) isth tAbI6: cOnfairnghex
ahydro- 1H cycl Ooct apyrazol e- 3-carboxyl i d

C_aci

(hexal i yifr 0-0d3c 0.8peht AT Ly R H05-0210.4 115 0933 800106, 50, 200, 250 or 500 mg of
(9E)-1-(2, 4-di - phenyl ) -9- (4-fl uoro-benzylidene)-4,5,6,7,8, 9-hex
ahydro- 1H é@éc c@%‘%@%ﬁ)@%&g’ol e- 3-carboxylic acid piperidin-1-ylam de.
Synt heti c Met hodReRepereson tanpamds fmpovindke Gerapeidicpraelyng nvent i on
can be synthesized in accordan | M RRLILE rpehenes
descri bed bePBWASHY AL %m?qofltﬁ‘g r%? Bt e?r@?ltgihe%%rﬁ??e%u paﬁﬁ{y i the
specific syntjiﬁti c exanples that foll ow Ndfae general schenes and 5
specific ex i

anples—are—effered—by—wayof-—ittustratiom the '
shoul d not bé coneydehesylsss.6ai8 hq&yﬁlbﬁ{dtr%-aHb%ﬂct%&%ﬁﬁg%ﬂl%gﬁaﬁ%’gﬁﬁ 58%2

and condi tions expisstiethyibicyclobl hbsrtHyDPResari ng the vari ous

starting materials Py RETR S8 8- S6RFet Aé-8-calok ylwd dehi n

the skill of Qpersgﬁg%{%glgggﬁﬁgﬁﬁnﬁgﬁr No %iéteme)l ?1?515 becen n%de to
|

optinize the yields obtain any of the exanple reactjons. One .
skilled in tBe art-cyclopentyl-4,56,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic acid

(adamantan-1-ylmethyl)-amide,

4 2-[(1-cyclohexyl-4,5 6.7,8,9-hexahydro-1H-cyclooctapyrazole-3-carbonyl)-
amino]-bicyclo[2.2.1]heptane-2-carboxylic acid ethyl ester,

5 1-cyclopentyl-4,5,6,7,8,9—hexahydro—IH—cyclooctapyrazole—':’—carboxylic acid
(1-adamantan-1-yl-ethy!l)-amide,

6 1-cyclohexyl-4,5,6,7,8,9—hexahydr0-1H—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-hexahy.d1'o—
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-}1exahydro—
1H-cyclooctapyrazole-3-carboxylic acid [(1R)-1-phenyl-ethyl}-amide,

.
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10 woul d know how to i ncrease such yields through routine variations
in reaction tinmes, tenperatures, solvents and/or reagents. The terns
used in sthe invention are conmmonly used and, A6

t hose ski Iﬁe 6| rfﬁ?he art. Wen used herein, the foll 0\?& ng ohfrsy
abbrevi ations and formul ae have the indicated nmeani ngs: Abbreviation
Meani ng  Cpdrgpnpound EDCI )

1(3 di met ‘n NoOBrop Name
DVAP 4- di metldy| afﬁﬁ':)dp()’arﬂa diplmlero pt@nyl@%@@mpmmzﬁlda@fméaw b@mhﬁc@o—
Abbr evi ati on I\/Eaiﬂmgclﬁbmmao&w cabetydic ecid H1ZD1 gryhidar ubetbylremideK2 CO3

4b
i B ST P A g 00

nitrogen RT/rt/r" room orlde TEA or
Et 3N tri et hylSam $&)- TR ﬂwhbadw@nsah?-@r(&*ﬂ@ah@mywen@ -R5XT B8 Ryxah REXS~
QA2 A --~! A3IE- dyclomwgqamlesbbarbbnqrﬁcatidcﬁgw) d)qmi:mgﬂ@t’r@l]@mp@und Al

103 v bl B i g
vort
o asent oon oot TP Ropdad F%}% YAIH&C&XQF%. ﬁ:y@e?%’%{. clr%nons of

Q Xy are indor pCH@ue(d,4-dibblobo4§£thng13—9a(4*fmodubﬂnzyiidehh)e4 5,6 4c%,9-berahpdrder
basi ¢ condi ti ons1HeayclbeupgezolBbreabacdlibicid [(1K)-1-cyclohexyl-ethyl}-amide,

18 (9E)-1-(2,4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9-hexahydro-
1H-cyclooctapyrazole-3-carboxylic acid (hexahydro- cyc}openta[c}pynol -2-
yl}-amide, or

19 (9E)-1-(2,4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9-hexahydro-
1H-cyclooctapyrazole-3-carboxylic acid piperidin-1-ylamide.

Syithetic Methods

Representative compounds of the present invention can be-synthcsiied in
accordance with the general synthetic schemes described below and are illustrated more
particularly in the specific synthetic examples that follow. The general schemes and

5  specific examples are offered by way of illustration; the invention should not be
construed as being limited by the chemical reactions and conditions expressed. The
methods for preparing the various starting materials used in the schemes and examples
are well within the skill of persons versed in the art. No attempt has been made to
optimize the yields obtained in any of the example reactions. One skilled in the art

10 would know how to increase such yields through routine variations in reaction times,

temperatures, solvents and/or reagents.

The terms used in describing the invention are commonly used and known to
those skilled in the art. When used herein, the following abbreviations and formulae

have the indicated meanings:

Abbreviation Meaning

Cpd compound

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

DMAP 4-dimethylaminopyridine
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10 RSXSO RBX5 0 OOO A4 A0 X4R4 A5 A solution of Conpound A3
(in a solvent such as Et20, THE and the Iike or a 10 m xture

t hereof) | ropw se to a reagent solution (suc by s :and
the Iike w?nﬁgg}go \%ent such as Et 20 or THE and the Iitlz)ecéir?rS am g?ﬂre
thereof) at -78 C under an inert atnosphere and stirred at about -78
C for about 4f:8i86en A SOl ut ingpy@fs Conpound A4 (in a solvent such as
Et 20 and t T T J € mXxtare is stirred at
about -78 C 'F\Cabout 1 hr, then G fowed to warmto r.t. over a 15
period of ab®H 2 hrs to vyi eIthX%?Pé(?gﬁH AS ‘as a crude product ‘used

wi t hout furt€0:41 WO 2007/ 04vEsEuPCTbUSEO06/ 037350 purl ncauon in ne
next step.. IRXS 0 RSX5 O Oidddn difédprépylaindaRa O -~ " N, N, X2R2 A5

A7 0 X4RA X4R4DXIRE idvirRage fmitsdrReti?EdBaaned the 1ike) and a

substituted h ne nono or, . chl oride Conpound A6 are added
to a soluti nﬁlxgs?/ﬁ'@rrpound AS ?ﬁﬂegys%ﬁqéttgnt 5 such as one or nore of

Me- OH, Et OHMNcH2O 2 and the IT%¥f"at a tenperature of about OC under
an inert atdddpfiére. The m xtroem tegperatier red overni ght, while warmng
to r.t.., t®@qsovi de ConpounbioAyl chfotide wor kup.. The XaRa substituent
noi ety on Composngt,R6 represant@yitRgepossibility that, after isomner

separ ati on, substituted Eﬁ@ may be found either on the NI
10 position'as XIRl or on thgt ‘?%lgél?%?on as X2R2. Compound A7

represents a mxture of isonmers, wherein a mxture of XIRl asdhedRR
i soners are present. The hydrazi ne hydrochl o ige or di hydrochl ori de

Compound A6 may be converted to tde freg ase Yy _met hods known to
those skilled in the art. In the a e¥ “of resent invention,
the free base is prepared eifsherdi n s shown /f or

Al :

S |
A solution of cyclooctanone Compound Al (in a solvent such as THI and the
like) is reacted with a Compound A2 (in a solvent such as anhydrous THF and the like,
5  wherein Q-Xy represents a suitable reaction group and wherein certain portions of Q-Xy
are incorporated into X4R4 as a product of the reaction) under basic conditions to

provide Compound A3.

* A solution of Compound A3 (in a solvent such as Et;O, THF and the like or a
10 mixture thereof) is added dropwise to a reagent solution (such as LHMDS and the like
in a solvent such as Et,O or THF and the like or a mixture thereof) at —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

15  period of about 2 hrs to yield Compound AS as a crude product used without further
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15 illustrative purposes in this Schene) or separately (then added to
the reaction mxture) by reaction with K2C03. As illustrated in this
Schene, C‘Q, ond, A6 may al so be further substituted vigéllﬁn(]sgmy%%%ty
of XaRa su tlfuents (as previously defined herein). I'n

i nstances, the substituted hydrazine Conpound A6 is connerC|aIIy
avai |l abl e. Yhencaoh 20 aexmyepci al |y avail able, a particularly
substituted Conpound A6 may be prepared by methods known to those
skilled in the art. More speC| ficakly, a hal ogenated XaRa substituent
moi ety is reacted with &%hydra2i ng hydrat &&¥el uti gn reflux and
used without further purif i N d A6. R5X5 O
R5X5 0 > R5X5 O A7 N.N Rl X A9 25 4R4
3‘%5”6 Conqound ‘A7 i soneric
mxture is separated via £9 dsh ®hr onat og?"aphy; {lel d}{edx’(ﬁzt h a suitable
sol vent mixture such as froffbout 20% to abouKMRGYEREt OAc and the

li ke in hexane and the |like) to provide a purifjed major isoner

Conpound AS andAdesgerbisuesisieC Bghigrelad asubgiigntpdpdraziagonatgo or
Corpound AS g Qi ha& @Bﬁl ol A@%e'éhdea% htsblgﬁoﬁ%ftébra%&d Aol dnt

necessarily absent). nor 1 sonmer Conpound I's substituted on
the N2 posistéhon owwphmm Mebid s ORI, KHRT12jand ﬁbéléiﬂl 9t 2 tAIB MG 2I0reRXBL @1t OH

NN N A3 NALG i 43Rk s%ﬁelxl Rhe %@&m% LA &H ‘%Hi(lgub BiWaming o o

Compound AS'i'S tred a reagent sol ution as a'm

of NaOH or [lit.Otb provale Solnyenhd M(aftemorkm er, MOCH, THE and t he

i ke.or a m xtur eo stirred over t to vde nd

AN after wor kup%hﬁ%% L%g 5101ety o1l eompounﬂ !95' represe e possﬁ:ciotrr% %I
after isomer separation, the substituted amine group may be found either on the N !

10 position as X;R; or on the N? position as X;Ro. Compound A7 represents a mixture of
isomers, wherein a mixture of X;R; and X,R; isomers are present.

The hydrazine hydrochloride or dihydrochloride Compound A6 may be
converted to the free base by methods known to those skilled in the art. In the
examples of the present invention, the free base is prepared either in situ (as shown for

15  illustrative purposes in this Scheme) or separately (then added to the reaction mixture)
by reaction with K2COs.

As illustrated in this Scheme, Compound A6 may also be further substituted
with a variety of X,R, substituents (as previously defined herein), In many instances,
the substituted hydrazine Compound A6 is commercially available. When not

20  commercially available, a particularly substituted Compound A6 may be prepared by
methods known to those skilled in the art.

More specifically, a halogenated X,R, substituent moiety is reacted with a
hydrazine hydrate solution at reflux and used without further purification in place of

Compound A6.
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OHCl / NN NAIOf NAI X4R4 X1IR1 X4R4 X1R1 A reagent sol ution
(such as SOC12 and the like in a solvent such as CH2C12 and 15 the
like) is %dzgp,mgﬁ“gjorrpound Al10 at anbi ent terrperatureplét}giéasrz Blashert
nitrogen atnosphere. The reaction mxture is stirred at ?qu
tenperature for about 15 mins to provide Conpound All after wor kup.
R5X5 0 R5X5 Cl Xy X3R3 N A12 R N All N A3 X4 4 XIRI X4R4 X1R1 A
sol uti on of Conppiwmorﬁiadunﬁmls@ﬂaidmxmraﬁdepmtm kflagtinchréhgtodrbs) i s
20 added to | ution a substitute ne . Co nd, Al
ol vent - sucFuEr b Bl RO S e bt et D B0 Bk an
i nert nitrogRhALRDERRER and iR 1ﬂ<le)<iolij’r@v1dé1§ M&&Q@zﬁéﬁé&%'@ompound A8
PCT/ US2000/ 037350 is stirred at r.t. for a period of tinme to provide
Conpound Al 8dsF migior isgeek Gpmre Ayr poses of this Scheme, the Xb
portion of Conpoyt Al 21k s AR AR MY ik YubsiRaldntiid RUpAH APk ELY
AR bR | Yool TR

wher eby the Conp tituent noiety 1nc orates
C(O porti ofi¥aBh it irscEailyabsni)t Tonmint iCowep Gamord AQidubttigntodorshe N°

t f |, Co d Al2
Comoroi al |§PA08 Vb S ORe L S AR Mo ot commer ci al |y

avail abl e, a particul arl}é substituted Conpound Al2 may be prepared
by met hods known to thos&%kille 'ithe aRpgarrena@I e for reaction
with a suitably prepared 1. 10 Fog~examplgy functional
group transformations kno ose skill ed i.he art nmay be used
to prepare Conpound Alt) f amiom D i gyl arly substituted
Conpound Al2 wherein XbRb is an|al4<3yl sul f onyl ajm nm) mgety or an

al kyl car banoyl npi ety each ¥4t ¥ffer " substi tut édR.omlRtI he .am no portion.
The synthetic exanples that follow herein describe nore conpletely
the 15 prepar at | Bhe sepajpredtmajer isoma SlopgonebAS fctkeathddvithi 4 tehgent fRutimope

of the % es? uch Iasan S tlllr%r(])f Naglx-la oqrf,liSHlm a solvent such as water, MeOH, THF and the

like.or a mixture thereof) and stirred overnight to provide Compound A10 after

workup.

RsXs o ReXs o

X4R4 XiRI X‘LR"-'I }!{1311
A reagent solution (such as SOCl, and the like in a solvent such as CH;Cl, and
15  thelike) is added to Compound A10 at ambient temperature under an inert nitrogen
atmosphere. The reaction mixture is stirred at reflux temperature for about 135 mins to

provide Compound A11 after workup.

ReXs o ReXs
\ ' Cl Xp . \ KaRs
/X A12Z R i
N b /
N e N
N an T N A
KR4 X|R, X,R, X!RI

A solution of Compound A11 (optionally mixed with TEA and the like) is
20  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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1-cycl ohexyl -4, 5, 6, 7, 8, 9- hexahydr o- | H cycl ooct apyrazol e- 3-carboxylic
acid (1,3,3-trinmethyl-bicyclo[2.2.1] hept-2-yl)-amde (Cpd 1) o\\
mo-, 0 Owd 55/t @ LHVDS, O Ola Et20 0 IC 20 A soldyti. £
cycl ooct aﬁ]é{nze[m@gnzplound la (25.0 g, 0.20 Mol) in Et20 (1%% %Lﬁ%mggﬂ
added dropwi se to a solution of LHVDS (0.33 L, 0.20 Ml ) in anhydrous

Et 20 (200 . - der ra bt S

mai nt ai ned %llar%atéz'gﬁga p ‘L£s1r1.é]|(?'{rOrfglcli_'mf2t Sﬁwggﬁ%}ﬁﬁﬁ&gﬁga Hﬁc&é&lvt&%ué%va 2 g,
0.20 Ml) in anhupopesdstad i 3GBmeL the Wa portd #€ Sotpopvi X2 iard optienally
m xture was_stirred at -78 Cfor, | .lr t he [ 25
e over 5 e i - phfe e Commb AR KSRk
quenched Wi tdeoipeiaes tHelO@) poitjonar thedi substithent 6iCdrhioAnd A3 Andrike, Xt hen

t he sepafated organi Ia}(gg) was w?ﬁ;ed with brine, dried with
anhydr oud sBeHIEmTeRNFekp &1 COMBAMYG 44%r ed and concentrated in vacuo.
The resul ting cridendhdusibodyaSA Pisiafcomchelyalfy e ilabld Wb ERLQE baplry
(eluted with 44 2007/ 044215 PCT/ US2006/ 037350 20% Et QAc i n
hexane) to pYsyneteconsrsseiahyayadaploe prtigloly sulstitfed\g-pmpru 2maybg g N
le le '{ZOgl% S¥Eh PR s Ryl ABiiRe SMHECRhOLT SRerBRRoMRE o With D O,
16. 7 mvbl) nB K2CO3 (2.31 g, 16.7 mwl) were added to a solution of
Conpound | csyi@bly pgepateg. Comgpown®ili n Et OH (50 nl) at anbi ent

t enperatpyre undeg. . t T : | ] j d
bvarni oht ¢ hon FordxhapBH TRARIE SouD8fERti ol K H6% diRa s kb4
(500 nl). Theybe gsdite pteayeCongmusepad &direchctimawitbd partichlatly sulstitued
dried over nhydr.o sodi .u ul f at then.filtered an ed
o vacuo 1 oCaPBUTHA B SRR b By liRn b T BFh SRREERMLA
step W t houtnoiey ¢4 furfher bfbistimitddaim. the amino portion.

The synthetic examples that follow herein describe more completely the

15  preparation of particular compounds included within the scope of the present invention.

Example 1

1-cyclohexyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic
acid (1,3,3-trimethyl-bicyclo[2.2.1]hept-2-y1)-amide (Cpd 1)

oHo—/ ' \

0, .0
/—O 1p O
| O
o LHMDS,
ia Et20 Q
1¢
20 A solution of cyclooctanone Compound 1a (25.0 g, 0.20 Mol) in Et,O (100 mL)

was added dropwise to a solution of LHMDS (0.33 L, 0.20 Mol) in anhydrous Et;O
(200 mL) at =78 °C under a N, atmosphere. The mixture was maintained at —78 °C and
stirred for 60 min. Compound 1b (29.2 g, 0.20 Mol) in anhydrous Et;0 (100 mL) was
added dropwise and the mixture was stirred at —78 °C for 1 hr, then allowed to warm io

25 1.t over3 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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NaOH OH C1 )NaOH NN O NN O SOC12 GcL Ole Tif CH2C12 Nig 10 IN
NaOH (50 nlL) was added to Conpound le (5 g, 16.4 mwvbl) in THE (25
m.). The Raidheuyds stirred for 30 hours, acidified tga-phkRocdsidle! N
HCl1 and extracted with EtOAc (100 ni). The organi c | ayer was washed
with brine, dried over sodiumsulfate, then filtered and
concentrate f ywhi te solid.

Thi onyl chl gzro:%(;g&?&y Qaﬁ@l)ng ;goﬁﬁglé%\?\ggidalggedét%%a sol ution of
Compound If in CH2Cl2 (50 m.) at arrbl ent tenperature ufder a N2

at nosphere. The reaction was strred for 3 ins and c entrated in

vacuo to provide Conpound lg{4,5 g, 91%.1@ z hght {brown solid. 45
50 CL~Q.-NENH; ‘\ N '"~NH Ng N
QUNC f19130 ,m\/bl)inDCl\/I(S

m.) was added dropw se olUtion o N e

1,3, 3-trinethyl-bicyclo[ 2 1]et rZT%i—arH'rneCo lh (0.87 g,
0.46 ni Mol) and Et3N (0. 10 g ¢0. 98 +30si n CH2C1 0 nL) at anbient
5 tenperature under a N2 atnosphere. The reaction Xt ure was sti rred

at r.t. for 3 hr en i ted

m.). The organi CS(F%C;%% 7 %15}1%8%’@@%9%0 %ng Pﬁ@@%h%f%\go sodi um
sul fate, ther,dddsned 1amd1M®Img¢eruardatcbid alsnlumanuﬁCoﬂﬁpmxrdml{Bﬂlgnw @rude
oil was ur hr o usin %, Et QAC | hexane

2o provi db- comstindol G g MRt RN sndd ik Akt ThESrgs
412 (M) . Fohlxawk s biieeddvee rtﬁe@(ﬁuemm@ Waterq DB 1) taudl dN@ed Wah

appropriate startin materials, reagents and so]vents, .the follow n
Cgﬁpognds weR© A5t EpA e a- T@ypargp@ yﬁ)g:gzasgseparateg washed w}thtnme and d?%ed over 9

1- cycl ohexyl gfydofis Zod%ﬁsﬂ%@méﬁmeée&aﬁaEAQMM:rz@aglm%m&oxyI ic
424 acid (adamant an-1-yl nmet hyl ) - am de
Compound 1e (5 g), whlch was used in the next step without further purification.

(:Hzcn2

de (5 i),

1IN 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 HC] and

10

extracted with BtOAc (100 mL). The organic layer was washed with brine, dried over
sodium sulfate, then filtered and concentrated in vacuo to yield Compound Ifasa
15  white solid.
Thionyl chloride (5.87 g, 49.3 mMol) was added to a solution of Compound 1f
in CH,Clp (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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3
1-cycl opentyl -4,5, 6, 7, 8, 9- hexahydr o- 1H cycl ooct apyr azol e- 3- car boxyl i c

410 aci d‘l,‘,Q;iz(g] ian- 1-yl net hyl ) -am de 4
2-[(1-cyc ohe@ﬁfi 5,6,7, 8, 9- hexahydr o- 1H cycl ooct apyrpéjz'rftllszoog/osgao
car bonyl ) - am no] - bi cycl o[ 2.2.11 hept ane- 2-carboxylic acid ethyl est er

1-cycl opentyl-4,5,6,7,8,9- hexahydro | Hicycl ooct apyr az -car boxylic
424 acid (1-adamant an-

0
1-cycl ohexyl -4,5,6,7, 8 3 el 0- | | o yr - 3-carboxylic
438 acid (1- adarmant hyl ) ggim den 7 g
1-cycl opentyl -4,5,6,7, 879 HX hydro_ll:I;.chI W azol e- 3- carboxylic
rimet

398 acid (1,3, 3-t hy! - hj é’yc| o[22 1] hept - 2- ¥ )cpami de 8

1-cycl obutyl -4,5, 6, , 9- ydr o- I"Hcycl ooct zol e- 3-car boxylic
384 acid (1, 3, 3-trimet hyl~bicycl o[ 2. 2. 1] hept - -am de 9

1-cycl obutyl -4,5,6,7, 8, 9- hexahydr o- 1H cycl ooct apyT azol e- 3- car boxyl i c
396 acid (adamant

| -cycl obutyl -4, 5&6@%11)96]&%@%%%&-@(1%% %%Icnthfl01 1rnaDz((j) Sénlé)a‘?% add
410 acid ( ﬂrmmmaaﬁhlmoy P BB Ayirimethyl bﬁeyoﬁﬂflmm@@-‘lhﬂdmmﬁﬁompound lh

(95) -1 (2, 40 L A CERRR Sha e (010 p OB Jg g SO L3 ampisto.

hexahydr 6- | %mgﬁedtmmamdwlﬁzmhws;&emar boxylic acid [(1S)-1-phenyl -

e L e
f1 uor o- benza]hlc»ahydmgmrmouﬂg 2ae (nigmﬁz 1%k wésos.eﬁ&@deﬂ aﬁd‘@rﬁdﬂ@zﬂ%ﬁ@&ﬁoﬁs
was heated to tﬁﬁéECt apone ound la (1.26 g,-.10 mwbl

added droprQ@‘lWIé atg, t%ad%ﬁd%c rped mﬂf?é?“?n I%%ﬁe@ﬂ%cm@f pilat

for 5 hrs, thefedby @m@hicﬁna‘ﬁédﬁp@\ﬁ%@ Q@%tﬂt@%ciiﬁhéﬁﬁmé ﬁmﬁé 2bihundhe
reaction _m xture was acidif nil-) and extracted

with Et dBc (46b° #P%) aypavhite gakid- cMﬁéIy’é‘luW washed with brine, dried
over Na2SO4, then filtered and concentrated. The resulting yellow
resi due was puri Fokaviag thes;irb(teaaregﬁhzxmﬂ)lu MMsubbtitnti S thELREHieX aRging O

gl Vi 4( 353 2 n’gat%la&suge%gen?se e?nz so v%gtrget}xc fo?lowm%%%&n?p%ggg v%i'ggr%ggrgdgb (1.04

Cpd  Name MS

2 1-cyclohexyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic 424
acid (adamantan-1-ylmethyD-amide

3 l-cyclopentyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic 410
acid (adamantan-1-ylmethyl)-amide

4 2-[(1-cyclohexyl-4,5,6,7,8,9-hexahydro- IH-cyclooctapyrazole-3- 442
carbonyl)-amino]-bicyclo{2.2,1}heptane-2-carboxylic acid ethyl ester

5 1-cyclopentyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic 424
acid (1-adamantan-1-yl-ethyl)-amide

6 1-cyclohexyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic 438
acid (1-adamantan-1-yl-ethyD-amide

7 l-cyclopentyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic 398
acid (1,3,3-trimethyl-bicyclo[2.2.1]hept-2-y1)-amide

8 1-cyclobutyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic 384
acid (1,3,3-trimethyi-bicyclo{2.2.1]hept-2-y1)-amide

9 l-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 (l-adamantan-1-yi-ethyl-amide
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O :12c;co /-0lb\ r I Zb LRVDS 15 THE A sol ution of Conpound 2b
(1.04 g, 4.48 mwl) in THE (5 nmL.) was added dropwi se to a solution
of LHVDS {oy Aofkisz1dM sol ution in THE) at-78C. The residtidighebsbr €
was stirred at -78C for 1 hr, then oxalic acid diethyl ester Conpound
b (0.61 m, 4.48 mml) was added dropwi se. The mixture was stirred

at -78C for 1 20 hr, then all owed toEgra%ually warmup to room

tenperature and stirred overni ght at enperature. The reaction

m xture was acidifi int A g ; 150 ).
: &8 Wt Daikio] C%I[leﬂ 9%¥Ifru%£&€éﬁzyﬁc¥ehe)-£§,@%%,4~

The organic |ayer H@tﬁl: Ree EXASQmN:Taled 10d%isand

dried over Na2SO4, t e%???gcgggg 5 %ﬁ& ouch o C%ﬁgﬁ%ir) La?é Y

! -SHRE AL £ 0 o
(3E)-[3-(4-fluoro benzylidene)-2-0x0-cyc tyl'] -Qxo-acetic acid
i was used in the

et hyl ester Conpound 2c as a yell ow oil, wh
next step without further purificati A7 WO 2
PCT/ US2006/ 037350 O HQ ( / 2 0 O-Q-Rd Cl

Et hanol F 2e O 1K2CGO3 (0. 624, . 48 nmal ) ang

ve

(2, 4-di chl or o- phenyl ) - hydr azjlg ydroc id ppound 2d (0. 969,
4.50 mol:)) were added to a Baj ution ng e 2C (4.48 mvbl) in
et hanol (530 mL) and the m xture was stirred at roomtenperature

overni ght. 5 The A efidnad KOK (L2%g Watd iMool )én ecdtea (4 wdshesk addedto 4- -

et hanol (20 .. The filtrate wa cent.r at an urified on

ct el 20 el Ppele SR SR b et i

1- (2, 4- di chlgre: phepydmde Compbt! Br Qe82y |0 #81Q) wis Rided dropwise over a

8, 9- hexahydr o- | gfgC| ooct apyr azol e- 3-car bo>s<5yl ic acid ethyl ester
(235> )

Conpound 2e ReO© mip. e frarturegsts refluxgd &y)hus, diengiower! fntinoygrpishy at

NNC 1y 1 odmlterferdtive. 0e Hacfidn mixture was acidified with 1N HCI (26 mL) and
extracied with EtOAc (100 mL).. The organic layer was washed with brine, dried over
Nay,S04, then filtered and concentrated. The resulting yellow residue was purified on
silica gel column with 3% EtOAc/Hexane to give (2E)-2-(4-fluoro-benzylidene)-
cyclooctanone Compound 2b (1.04 g, 44.8%).

15 F THF

A solution of Compound 2b (1.04 g, 4.48 mMol) in THF (5 mL) was added
dropwise to a solution of LHMDS (5.4 mL, 1M solution in THF) at —78°C. The
resulting mixture was stirred at —78°C for 1 hr, then oxalic acid diethyl ester Compound
1b (0.61 ml, 4.48 mmol) was added dropwise. The mixture was stirred at —78°C for 1

20 hr, then allowed to gradually warm up to room temperatire and stirred overnight at
room temperature. The reaction mixture was acidified with IN HCI and extracted with
EtOAc (150 ml.). The organic layer was washed with 1N HCI (1x) and water (2x) and
dried over Na;SQ4, then filtered and concentrated to give (3E)-[3-(4-fluoro-
benzylidene)-2-oxo-cyclooctyl]-oxo-acetic acid ethyl ester Compound 2c¢ as a yellow

25  oil, which was used in the next step without further purification.
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A solution of LiOH (43 ng, 1.8 mwbl) in water (2 roL) was added to a
sol ution of Conmpound 2e (0.17g, 0.36 mwbl) in a mxture of THE (6 nL)
and et hangly fdsdikhs The m xture was stirred at room tRTASLMsHERS
overnight, then concentrated and acidified with INHO (10 nL). The
aqueous solution was extracted with Et QAc (100 nL). The 15 organic
| ayer was washed with brine and dried over Na2SO4, then filtered and
concentrated to give
(9E) - 1- (2, 4-di chl or o- pheny - F-fo uor o- benz H , 7,8, 9-
hexahydr o- | H cycl ooct apyr @zol e car boxy 2. a61d f (0.15 g,
93.6% as a yellow soli d @005 6.03"73350 oH C1
ON N-~NO SCClp F I \ o F 1Zg C N%ClZ(O.SnL,
4.1 mbl) was added to g sptution of €hnpgund $. 34 mvol)
in DCM (2 nmL). The m X was refluxegdcbor 3 |
under hi gh vacuum to i v Fthanol ¥ 20
(9E)-1-(2, 4-di chl or o- phenyl )-9-(4-fl uoro-benzyl i déne)
4,5,6, 7,8, 9-hexahydr o- 1H-cycl ooct apyr azol e- 3- car bonyl Ehi ori de
Conpound 2g (0. 15¢ 0822%) v ' ( : (=R
2C9é)f ( 22@’, §483:ﬁm/ G@l)%ﬁé{) gﬁ?di"gﬁgfokﬁpfgegsda &y%\lﬁzxg%‘hly&gdﬂénde

NH2 © N Cd Bt 3N N gg ol _

(1S) - 1- phenyFompawgi 34i(P-Reg, ddlonr@oly wees aitedrivtd sohdios of Eampouaizze (F48

0. 22 mmol) V\@m ddeg.tf i @elage) : [;% 1)

in 10 DCM (2 Q? ’efﬁlg r e(g%ﬁib) ﬁﬁdmﬁ?( {rg}f?tgl was %gﬁ ?(3 %3‘8&53 o0 oar%gre%%m@{?

t enper at ur e Therrektihn migitewadiliered-and washed with ethanol (20 mL). The filtrate was
concentrated and purified on a silica gel column with 15% EtOAc/Hexane to give (9E)-
1—(2,4—dichioro—pheny})—9-(4»ﬂuoro-benzylidene)—4,5,6,_7,8,9-haxahydro-1H—

cyclooctapyrazole-3-carboxylic acid ethyl ester Compound 2e {0.37 g, 17.5% for last 2

Steps).
OH
\N ?
> T
LiOH l cl
‘ F A
10 €l €l

A solution of LiOH (43 mg, 1.8 mMol) in wate;: (2 mL) was added to a solution
of Compound 2e (0.17g, 0.36 mMol) in a mixture of THF (6 mL) and ethanol (1 mL),
The mixtare was stirred at room temperature overnight, then concentrated and acidified
with 1IN HCI (10 mL). The aqueous solution was extracted with EtOAc (100 mL). The
15  organic layer was washed with brine and dried over NaySOy, then filtexed 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

yeltow solid,
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wi th DCM and washed with 1IN HO . The organic | ayer was washed with
water and dried over Na2SO4, then filtered and concentrated. The
resul ting gsidue was purified on a preparatiy

plate w tﬂbb%’bm téAc/ Hexane to give Compound 15 (30 n%ﬁﬂ}%b&ﬁ}gﬁzds a
pal e yel |l ow powder. MS nzlz 548 (M+). 15 Follow ng the procedure of
Exanpl e 2, substituting the approprggate starting materigls, reagents
and solvents, the follow ng Ypourids were preparéd: Name M5 11
(9E) -1 -(2, 4-di chl or o- pheny A4t 'Aor o- benzyl
603 hexahydro-I H cycl ooct a azalNe- 3- car boxyl i
N -(2, 4-dichloro- phenyl) gr az{ de 4902007/ 04

PCT/ US2006/ 037350 Cpd S0Cl, Cl

(9E) - 1- (2, 4- di chl or o- pher quoro benz den ,5,6,7,8, 9-
548 hexahydro- 1H cycl ooct a%Syr azpl e- 3- car bo§<yl I C26ACI (1R) - 1- phenyl -
ethyl]-am de 13 Cl Cl

(9E)-1- (2, 4-di chl or o- f en (4-fluoro-benzylidene)-4,5,6,7,8, 9-
549 hexahydr o- 1594 z: &%ﬁﬁ}@%&)wsa@ﬂ%&wlm@w mpound 2f (0.15 g,

[(IR)-1-pyti
(9B)-[1-(2, 4@& ch oro eny}ﬂ'a}mr?g“#%ﬁrgr“gs %ﬂ#%;e fo 3nhé3 ﬂ}lenscogceynéte%
512 hexahydmdei 1Hg1'cva§umé¢r by (R dH23- @bl]lmprabenylhwél fhrpto»mmdm@e 16

(9B)-1-(2, 4- I 5,6, 7,

554 hexanydr & TS BCT gy Sesabat T SV SRR Epdpbuda b B
cycl ohexyl - @B&B%}am@dlaﬁsohd

(9E)-1- (2, 4-di chl or o- phenyl )-9-(4-fl uoro-benzylidene)-4,5,6,7,8,9-
554 hexahydro- 1H cycl ooct apyr azol e- 3-carboxylic a
cyclolrexyl-ethyl]-amde is

(9E) - 1- (2, 4-di chl or o- phenyl

- 9-(4- f:l uo pbenzyl i dene)-4:5,6,7, 8, 9-
% R0 yl i c aciad, (dexahydr o-

553 hexahydro- 1H cycl ooct A
cycl opental c] pyrrol -2-yl) - ’n

(9E) - 1- (2, 4- di chl or o- pheny! Nfluorohbﬁﬁ;yh QY~¥45, 6,7, 8, 9-
527 hexahydro- 1H cycl ooctapyr azol 653~ Gar-box i ﬁ i peyidin-|
yl am de Additional cony ds be madésidccor ngdt o\the synthetic
nmet hods of the prese ent by one skilled in¥ t,
differing only in possibl e%tartllng mat eri al s,

cl

Cpd 15
F

A solution of (1.5)-1-phenyl-ethylamine (0.013 g, 0.11 mMol) and TEA (0.03
ml, 0.22 mmol) was added to a solution of Compound 2¢g (30 mg, 0.065 mMol) in
10 DCM (2 mi). The reaction mixture ‘was stirred at room temperature for 1 hr, diluted
with DCM and washed with 1IN HCl. The organic layer was washed with water and
dried over Na;SO4, then filtered and concentrated. The resulting yellow residue was
purified on a preparative 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),

15 _ Pollowing 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-dichioro-
phenyD-hydrazide
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reagents and conditions used in the instant nethods. Biol ogical
Exanples 5 The follow ng exanples illustrate that the conpounds of
the presegfy Jopvgpidson are CB receptor nodul ators usefpdr fi@hosnsraso
treating, ameliorating or preventing a cannabinoid receptor nediated
syndronme, disorder or disease in a subject- in need thereof. Exarrpl e
1 10 Bi ndi ngyfssay,.for CB1 or CB2 Agonists or Inverse Agonipggs The

h CB1 - |
t lrjgﬁgf ect edfé\m t r}lée% 'ﬁé CEI% Mﬁ‘p&gb%gﬁzﬁg 5'7‘553'( N‘_s%_l_ﬁgl s

O
cells were gro culture asks under standard cel |
culture con The cel wer e
harvest ed bg5 1@;{&1; égtgﬂy‘:h%rb gﬂl %0%1 E%%% g g’?ég[gemslzgtr on -
¥ t eas i nhibitors

buf f er (10 rr1\/|Tr e

aprotinin, i ent rg;fuged
(2000 g). % D ﬁg{zg ) %@per nﬂat ant was
then centri f i;r)ﬁi' m 1% . _ ] uor en fo.Semq,purified
menbr ane pe gén zati'on and

?Egrggdadl | u ed x }hé C CIO aipy a 03' : a Trr el—l‘g% et vvas tha\évedzog
1ch oro uoro enz 11 :

mM EDTA, 0. é hexah ?lo taéa ? zlr Hh a%Fst ur’h n, 7 5)'

The dil ut ed rrerrb d W t elther a t est

conmpound or 1veh| %g‘ ])f é{f gﬂuoroc! 191% gj‘fﬁ 5R,940 (0.2

nM to the 0 nspecrfrc
hea]dm V: nEal nrng (10 uM . The

241
pl ate was covere at d
contents wert ﬁ)' gfp %ﬁq%ég e_?éor belﬁyi%rﬁ%ﬁaé?ég%:/ C@I ter
bottom plate pr y erm ewells of the
pol ypropyl ene pI e Were rinsed and aspirated seven tines with a
0. 9% sal i ne- 0. 5%@ 81 FhpRhiith@ be iR acuﬁaﬁlgka 86 s fBSR MESodiiok 84,
scintillation coc was added to each wel the.counts
representi rrgeﬂsmndv WQOWQV eneekaliad in ghecadt, digfesing edmmssrs%q stipg meieHals,
counter. ults For compounds
tested, an F%Bts%fq% %z@%ﬁg@tr% ﬁh%&aﬁ%e tom percent inhibition
studies in which various test concentratjons were used. The binding
value was cal cul ated by I|inear LPESr conpounds wit hout an
| C50 binding value, the percent inhibition (% was

5 The following examples illustrate that the compounds of the present invention

bi ndi ng was neas

are CB receptor modulators useful for treating, ameliorating or preventing a
cannabinoid receptor mediated syndrome, disorder or disease in a subject in need

thereof,

Example 1
10  Binding Assay for CBI or CB2 Agonists or Inverse Agonists

The human 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 *Cina
5% CO, atmosphete. The cells were harvested by trysinization and homogenized in a

15  homogenization buffer (10 mM Tris, 0.2 mM MgCly, 5 mM KCl, with protease
inhibitors aprotinin, leupeptin, pepstatin A and bacitracin) and centrifuged (2000 g).
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20 obtained at a test concentration of (1) 10 M (2) 1 M (3) 0.2 M
(4) 0.003 M (5) represents an average value. Table 1 Cannabinoid CBI

R t i-ndi C50 (N d 1C50 Cpd 1 C50 Cpd |1 C50
(2 “Booe BUBMBRHE"S 670k D5, 0o 11 (3) sev 16 (SRR

3 (t) 45% 12 0.008, (3)89% 17 0,01, (3) 86% 4 0.06 13 o 008, (3) 90%

PCT/ US2006/ 59 S8t5rooma B¢ SRS T G PR e L DoP RORE 4 B85 (
Cpd 1 Cso Qothf;ed)maasrahé:@mel DaDRME, w Bsu0fded ﬁaﬂlcﬁﬁ)gaﬁ%hoﬁ.aﬁﬁ)&ﬁﬁd at

0.0007,2)91% 2 0.001, 0.006, 11 (3) 30% 16 () 20% 0.01, (4) 86% 3
0.02 12 (3)186G7 (3) 250/c 4 (4) 74% 13 (3)11% 18 (5) 44% 5 0.1 14

()28% 19 (5) 33%ppRxauml & e é%@ésptﬁegeﬁéw@@ltﬂmaamdce&ﬁmmuie@m &3Bky Wiffer
CB2 Agoni st and Inverse Agonist Effects on 5 Intra-Cell ul

Adenyl at 8 COfe0 adbTreHGH 1 WP@C@B% dERHED G2 mepie fdtyack! fesediosingi n
coupl ed rec %%19{ o 52’“'rﬁé‘d1 dtéﬁﬂlaﬁmﬁe et wéymaw @k BuBel Béher a
m)du ate the ac

G -protein. ese rece ivit 3,0 intracel [ ul ar
adenyl at e cyccslt acstapomwﬂlochehlﬁe tstandmbarddhtédloﬂlﬁ@d ra@%ﬁﬁﬁﬁ%@ Zilgh bl the

nmessenger cyc asel i D083,
bound condi t| Ofa ese%flyg)@ ;fgyorng Pl&%e%%n Sﬁg???mn?vé‘ggactl vga glﬁggls
tonically SLtpﬂifaﬁﬁ% W@GWJZ&E €1(cyd). dlie e vas ctwew”ﬂhaquudatn@fooﬂo Emites

agoni st causes_fur t or actlv t|o Q%B (‘?1-? '
suppr essi’on 3630 édt Bé‘%s ‘§ F B a%Pélia {}]) a%%gtg fﬁ‘a egltrlléel Averse
agon: st i nhidicd §ret~*aewﬁ1@ 03 peliéi@encafine vn‘heywéﬂﬂs éitike pelg@ppylers: @aiel were
results in an increase in adenylate cycl ase acgtiyv
rinsed and aspirated seven tu¥1es with a% 9% sa?me—% 5% l1"1K)c/:e>n 20 solution. The
Unifilter plate was dried, scintillation cocktail was added to each well and the counts

representing binding were quantitated in a TopCount scintillation counter.

15  CBI and CB2 Receptor Binding Results
For compounds tested, an ICsg binding value was obtained from percent
inhibition studies.in which various test concentrations were used. The binding value
was calculated by linear regression.
For compounds without an ICsp binding value, the percent inhibition (%) was
20  obtained at a test concentration of 10 uM, @ 1 pM, .(3) 0.2 uM, 0,003 pM,

©) represents an average value.

Table 1

Cannabinoid CB1 Receptor Binding ICso (UM)

de ICsu de ICsu de ICso

1 004 6 03, P86% 15 s

2 0.04,05,03, 1 seq 16 ©s9%
0221

3 Mysg 12 0008 9 89% 17 001, 86%

4 006 13 0.008, @ 90% 18 005, 973%

5  Wygrg 14 D509 19  ©65%
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15 By nonitoring intracellular adenylate cyclase activity, the
ability of conpounds to act as agonists or inverse agonists can be
det er m neg, As5aY2;3€st conpounds were eval uated in SK-gbddza6®hbBs0

whi ch, using stan&ard transfection procedures, were stably
transfected with human eDNA for pcDNA3-CRE 20 (3-gal and pcDNA3 CB 1
receptor (human) or pcDNA3 CB2 recept githuman). By expressing CRE
(3-gal, the cells produced (3-gal act o§1’f1%‘§e in response to CRE

promot er acti vati on by aAMRabialhBRRESSSh RGN g@g and_eit her
SS

the hunman CB 1 or CB2 receptor will produce le gaI act osi dase

when treated w tﬁd achll CB2 agoni s¢ da@@ W || produce,gor €10,
(3-gal act osi das;e freatred wt gpa—'gggg-cezﬁ nverse‘Eagmr%“Ss 2 WO
2007/ 044215 PCT US%%@@OS?SSO Cel CT) Mhadlg cells ere grO\%n in
96-wel | pl ates ynde)r sloapgdard cel | cuks re condltlon at 379 |n a

5% C2 at nosphere. t(eg days, t e % was rermv and a‘ e
conmpound in rredjia erein the rredf2 suppl enment eg W t hs2

L- gl utam ne, ium pyruvate é I%ow fatty ac i FBS Qfsg"c al
bovi ne serum) ahd ar?t i ot i cs) de® to the cel I8 The® 45(4 es

wer e incubated $or 030 ninutes at 3171 C%as t he plate 1gel | s®wsme t hen
treated with forskolin over a 4-6 hour period, then washed and |ysed.
The (3-gal act osi dase activity was qugﬁ&lﬂlﬂ&ﬁed using comercially

avai l abl e kit reagents (Pronega Corp. Mdison, W) and a Vmax Pl ate
Reader (Ml dtutbiémmaDedi-Besd Aseg)for CB] GBLBRAgEMEQId Vpehat/QonShEMES dnn

CRE | For CRE ( 3-gal d the CB1
receptor% E@Fi)“”‘ég%w é‘%’%@%éﬁfiﬁ% g‘gs’aggom dage ggtl 3|nty |ﬁ a

dose- dependent manner and CBl inverse agonists increased

(3- gal act osi daseTaeQiB\llanslGBiraceetsg:eard@pgnd:en@oumdmmeptOEsr(é}P@i@ngbch n
(3-gal act osi; i e e,

treated cel lnﬁ?ﬁ%ﬁ%&?ﬁ%&t@g}@%&hg?ﬁ %E?g%}‘[} aﬁhoé% éﬁeﬁrg%téllssgﬁo d% tﬂe %twny 0?

( 3- gal act osiidesehdotaduitiste cpadasuwiidh imum oducesine mﬂrangimmrxtgnuhd
treated cell_as a percen&\/gp{ vehicle treated cell activity. CBI
ReceptorResﬁIP‘etsg ﬁfﬁle or functional activity for conpounds
tested was cal culhabeliby or 2@idd Medigah@B6@ETooditianRdheascdptat med from
studies in which vaw/l ng onglgiuqd concentrations were used. pPata
provi ded f o LS YHFH CEBHRRCEY sBprisserbate pyFlasparitdyt TonaHgwsd

l( 22; ug K/} | ONah a86idt ehisks Alrther REQ@QchiRfion EANERBER hd@onal dipplddsipdvband

adenylate cyclase activity. The binding of an inverse agonist inhibits the constitutive
activity of the receptors and results in an increase in adenylate cyclase activity.
15 By monitoring intracellular adenylate cyclase activity, the ability of compounds

to act as agonisis 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
20  P-gal and pcDNA3 CB1 receptor (human) or pcDNA3 CB2 receptor (human). By
expressing CRE (-gal, the cells produced (-galactosidase in response to CRE promoter
activation by cAMP. Cells expressing CRE [3-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 3-galactosidase when treated with a CB1/CB2 inverse agonist.
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Table 3 25 CB 1 Receptor Functional Activity EC50 (pM Cpd EC50 Cpd
EC50 Cpd EC50 1 0)-78%4 (a)-71%13 0.0,02 2 (')-71%5 010% 17 0.04
3 (")-6% $d RNePdys8 0.02 53 WO 2007/ 044215 PCT/ U52006p08Sh6s/03%R2
Recept or Medi ated Change in CRE /3-gal Expression For cells
expressing CRE R-gal and the CB2 receptor, CB2 agonists reduced

3-gal actosi@asgoagii vity in a dose-dependent manner and CB2 inverse
agoni sts increase (3- galactosidaSe activity in a dose- dependent

manner. 5 The chan r

setting a vehi cﬁ@ 9?91 e“é?r §r ce %tgq’gééﬂ?@&t%%% ue at ?O%ggn% cgmﬁg]sw
expr essi ng 37hte 1ﬁ35gad:agmmsplm‘e Afteri Wdatyy, thenmedia med rénmovad end & tespondi ng
conmpound treated cell ent of the eh| o] |.
activity. CSPPRIB tr?ﬁdlﬁ'«‘é’g’&F ﬁ‘f Wewaéégﬁ’ rﬁgﬁwgﬁ %frﬁlﬁqt gﬁl"laéljfme
activity fomneoiRapasales alowas cRAICHB S fed] Byvind dengd) andegtisietesdn

and was obt ai ned from studi es in which var
concent r at i waspddrskte thpseelf. Theelajes wiae @FHM %%%3%3750%%}’8?@& s
change in fc&ﬁg%lﬁ%rﬁéﬂ AGEdahy foRdiin WS 208 Rbu? 9eribd, dBndwfhattindilfsedhi ch

one conpound concentration was used. 15 Table 4 CB2 Receptor
Functi onal Betf-wiligoskEEe adtHily v@s@&@&ecﬁp@g&@s@l@wﬂmmi kg repseEs 3

Vodel 1 t NI SR Aony RO g o Ypon Byl LB REMETIG o0 ho

characterized by a 20 di sconti nuous pattern of rrucosal epi t heli al
damage, 105 ub@RE Beapioe déamdinted ﬁ‘fumgtemaCRElﬁgfﬂExwﬁfﬂl@mt ory cells

(i ncludi ng macrophages, neutrophils and |y tes)._into.the sa
and submucosa, ilffEe éﬁs@@f%ﬂgmga 1gpd the& 6 tor, ﬁ??ﬁﬁ%fﬁgs quu&ﬁgio
colon |eng [ $&6e agtnEbahéressed.
Pal mrer A M éﬂﬁtﬁnﬁgiﬁa&%ﬂf%ﬁ? a%.?%cgé}fdeﬁt@ﬁdgﬁz%g‘l Pl(lR , aAcut e ccflel f I's

i nducti on bf-gelattogfiasmastidtydnneiosd-tependent manner.

The change in B-galactosidase activity was determined by setting a vehicle
15  treated cell’s activity value at 100% and expressing the B-galactosidase activity
measured in a corresponding compound treated cell as a percent of the vehicle treated

cell activity.

CB1 Receptor Results
The ECsp value for functional activity for compounds tested was calculated by
20  linear regression and was obtained from studies in which varying compound
concentrations were used. Data provided for certain compounds is represented by

. . s . 4 i
percent change (%) in functional activity at a single test concentration: M 10 uM and

(2 1 !LM
Table 3
25 CB1 Receptor Functional Activity ECso (WM)
CEd Ecsu de ECS[] de ECS(]
1 978% 4 @.71% 13 0.002
2 971% 5 M10% 17 0.04
3 M6% 12 0.01 18 0.02
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25 | ater devel opnent of an IBS-1ike accelerated upper G transit in
mce, Am J. Physiol. Gastrointest. Liver Physiol., 2005, 288:
G1266- 1273) YL 2007/ 044215 PCT/ US2006/ 037350  Col igcisudhiifdishiPon
Mal e CD- 1%%7)128@3 arles River Laboratori es, Kingston, lJIISCT:?% 9-11 weeks
old) and fresh oil of nustard (OM (allyl isothiocyanate, 98%

purity, Sigmg; A drich St uis, . re used, 5 The mce (9 per
treatment gr e‘i%’r"é@ﬁ”é‘?‘“h?/’“&ﬁ‘é?%l%’yzegéggwrfﬁm’zket anm ne/ xyl asi ne
(Sigma, St. Loui ion of . 0.5% OM |n % et hano 50
L) was adni ni st e%@é%tﬁ%@%ﬁ%ﬁ%@fﬁl #Pﬂ%ﬂlscg‘éﬁ?ﬁ?f’{oc’ir’ @Q%?ﬁon%??sée(i‘gﬁ‘iq nge
(equi pped Vi-pdladosiddse adtivitp @tla debe@ep@Rehthannéy MAVBTRNBONGDNIWRSncrease
orally adm néjstered one day prior to colitis induction for 10

assessi ng a HEYHHOAIdSE pEivits i wiopesiependentdeannpiost - i nducti on for

assessing a ther | : ' At est nd. ral | .

adm ni st g)r ed dai ﬁg’gt‘é héelrfgécéé ? %ﬁ@@&%éaé‘%?‘%(ﬁ?%%%%ﬁg@ﬁﬁ?%ﬁ %ﬁhbcflf t he
| ast test coamardrd]ldastvinasa@dritis el @ghresding @R Hpalsct@idaes addWty

adm ni stration, the aninmals were sacrjficed. The colons_ were
resected, exBFASHEH T dFoEsspelngrcommeychiFaiqd sl ahe peRel ohthearhicleisirdg
fecal 15 confgntgignd the length fromthe aboral end of the cecumto
the anus was neasured. The fecal contents were exam ned for signs of
di arrhea. Th 'sta,! ol on between the 151 and the 4th centineter
was removed PFRCEG“T*10% neutral buffered formalin for

hi stol ogigcal analpygipg,, Mied ﬁ?ﬁ%ii@na%ﬁ% o BRDoAH t&f?édtv@zfs'c?ic Qtie B¢
macr oscopi ¢ observations of colon inflaniration (a measure of colon’
damage), collésaigegigsriorsand Wwasmtained Ansstedies iporisihstasyioy campbuagpear ance
wer e assign > sed to evaluate colitis severity. The

f our observgﬁaﬁ%é?iln’gg%l{rsgg&?gsreﬁéach col on were conbi ned, whereby a

conbi ned score ofThe vekpoég@htier Gompumd b5 remésents ahahga i fmbiiorabacsicdy endof

15 represent i lLy.aff.ected colon, Statistical analyses
wer o pert or i opi IR A5ty Ol E R EbePa Rl bh i 5807) 4215
PCT/ US2006/ 037350 Weight Score 0 1 2 3 4 Wight Gain <5%5-14%
15- 24% 25- 35% >35% Table 4

CB2 Receptor Functional Activity ECsg (UM)

Cﬂd ECSQ de ECSU de ECs()
i 0.0016 3 0.2 6 0.029
2 0.0066

Example 4

il of Mustard Induced Colitis Model
In the distal colon, the oil of mustard colitis model is characterized by a
20  discontinuous pattern of mucosal epithelial damage, submucosal edema, infiltration of
inflammatory cells (including macrophages, neutrophils and lymphocytes) into the
nmmcosa 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., Homby P.J. and Wade P.R., Acute colitis induction by oil of mustard results in
25 later development of an IBS-like accelerated upper GI transit in mice, Am. J. Physiol.
Gastrointest. Liver Physiol., 20085, 288: G1266-1273).
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Length Score 0 1 2 3 4 Shortening <5% 5-14% 15-24% 25- 35% >35%
Stool Score 0 1 2 3 Fecal Pellet normal (well- |oosely- amorphous,
di arrhea whpfoassups forned) shaped, noi st noist, stickycDammgesssore
01234 Inflammation none observed nild, noderate, severe,
penetrating |ocalized nore widely extensively ulcers, bloody
erythema dightit Bisesh,di stributed | esions erythema erythema

M croscopi c (H stological) Exam nation Hi stological analyses of
ti ssues consi st dhlo€Dst midei (%M}Mrlﬁ?drﬂ_rab@ﬁﬂ@eidﬁ@gngst%lsN@)@s]elc\tf‘?e@fh@ld\)vi th

hemat oxyl i n-eqsi.n .dye. The LI . VBT, bhed. Usi ' .
mi croscopy aﬂg%ﬁw ‘?lﬂ@&?;aﬁt@wmgﬁ\%& rlcgcly?%agegggﬁjcp u? %%ﬁ%ﬁiﬁr lg(f?gaps. 5
H st ol ogi caloufebsenvwadt aed. and Criteria The m croscopi ¢ observations

of epithelial damage, cellular infiltrati d d ) ;
of snoothh nuscl éhamies Oaet HPEDER FHPR W%@%%ﬂ%&%ﬁt@%%g‘ﬁﬁﬁ% \?\llle'; grau on

assi gned a 186afc/ANLiMS@hhA SeYRLANE) 6ol b boIBHSEND. 5%YOM ThB0% etrasl
for each col on wer’e conbined, mherebﬁ a conbi ned score of 0 10

repr eslent s (80 pb) wad administereshitracobainslin € aglepief oy vidjyFiggeivaairacd
maxi mal |y affec Efg ._cal St.atistical anal yses were perforned in
G aphpad Pri¥éht b “liPseﬁr?gQ%RESf}%)' 56 WD 2007/ 044215 PCT/ US2006/ 037350
Criteria and Obseteyidongandpat drelly almiDarergkorSciay erifr © clids infhpition & um
Loss intact <1/3 loss >1/3 to 2/3 >2/3 |oss. .loss Cellul.a :
oL e B PP Bol TR e Ay TOF AR Aot B hepepgutic
focal >2 foggimear @agstNoMpodi®@ss orally administered daily thereafter. Two days after
OM administration, the last test compound dose was administered.
Three days after OM administration, the animals were sactificed. The colons
were resected, examined for signs of inflammation, weighed after removing fecal
15  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.
Macroscopic Observations and Criteria

20 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 O represents a normal colon and a combined score of 15 represents a
25  maximally affected colon. Statistical analyses were performed in Graphpad Prism 4.0

using ANOVA.
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Infiltrated Cell Presence none 51/3 of entire, >1/3 to 2/3 of >2/3 of
entire coI on I engt h entire colon colon length Ilength Architecture
Score 0 1 7dYks§! e Damage (any no damage <1/3 of enidp@s:608/03736f
entire >2/3 o? entlre evi dence of edema, observed colon | ength col on
| ength colon | ength hyperplasia or |oss of architecture)

Prophyl actic and Therapeutic Colitis TreayggRkcoRegi "en Results The
Macroscopi c Score and M croscopic Score kesults fof each trgatnment

group in t‘Qg erQﬂhy' 8l ap 1 Eodee 0l MENS MBI € €achsy,

conbi ned |m&rmnmmm§e[}mm—ﬁmms
(% 1nh). Test (#) reprgesents thgz nunber gt "e irents at gach dose

Xper i
| evel . Tabl -!__A Proph ; g (“21 %5%'2? % % i" : :':'C

(Macro) % v 42 674

Regi men Cpd Dose (mg/kg) Test (#) %Inh ( Q6" Test (#) % Inh
Sodi um

(DSS) I nducE bl tis o el REY] st |‘“~mf3§5‘1t THETERS ool (15

(Mcro) 2 5 3.38.79.
shae moxs

nodel is chafrs FHya oS, rcosal
epithelial damage, i nf 'tration. of | nfla RS c‘”L"P’cegl s (| ncl L&dl ng 15
macr ophages, _neutyro aho to—the—nucosa

subnucosa, Hﬂ?ﬂ?’%ﬁ?ﬁd @W%“fﬁo?;&zeﬁ 5 m 0 Z@?{ \?é 0 Ltsmtmi(ght
of the colon, shrinkage of the ggf % Sions
Blumberg R S., Saubermann L.J. and StroQ@meﬁ{y Anbrgmimarm eI s of
mucosal i nfTammation and Thelt Telation to Ruman T nflammat ory bowel
di sease, Cutliceatcofpi(Hisardogicnl) Brunintiogy, 1999, Vol . 11: 648-656;
Egger B., Bajaj-Elliott M, MicDonald T.T., Inglin R, 5 Eysselein,
V.E. and Buehl ery i

sodi um sul phate %%)w &?} t?l%&tsrc olﬁhﬁ?éed ég%gﬁrgo : geér%g%?\%%,rhsme
Di gestion, 200€&hs Wdl hen@ZoxYEd&osm dye. The tissues were examined using light

microscopy by an investigator who was blinded to the sample groups.

5  Histological Observations and Criteria

The microscopic observations of epithelial damage, ceHular 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
10 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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248; Stevceva L., Pavli P., Husband A J. and Doe, WF., The
inflammatory infiltrate in the acute stage of the dextran sul phate
sodi um i ngusrageQiistis: B cell response differs depengifgsmisdshgo

per cent age of DSS used to induce it, BMC dinical Pathol ogy, 2001, 10
Vol 1. 3-13; and D az- G anados, Howe K., Lu J. and McKay D. M,

Dext ran sul fdtega csddibvervanrshsced col oni ¢ hi st opat hol ogy, but not
altered epithelial ion transport, is reduced by inhibition of
phosphodi esterase activity, Amer. J. Pat Kpitoljs Dapa@@cory/ol . 156:
2169-2177). Colitis Inductionol5 Femal el Balb/c ntce (Tacord c Farns,
Ger mant own, gW¥ind0s0ds3 Weeks olighdet wer e isoass ded wi/dh28 solxdtilsh of 5%
DSS (45 kD nol ecul ar weight, I CN chem.cals Newjoesrt  CA) in tap

water ad |libitumover a 7-day period. TheEcibBSidilragior Srarenas
repl eni shed daily and the anount consunmed was neasured. The mice (10
per treat MefdcalQl-id PIntRaGnOr altbye adni ni s1rdd a tedtal gewpod¥Ad on 20
the day of colitis induction and then dajaty thereafter Six -days
after the i fifldaedd CaBSreated Ni Strost | on,  t4e8 df ardite t eyd o@GmPour?P e was
admi ni stered. Seven days after the ini tg#plegs adﬁ???@?rat?%ﬂ#m?%e
animal s were sacrificed Th _ t :
signs of inflanmmation, weighed after reerviAﬁfj“te%eﬁ‘i?E%I contents and
the length fromthe aboral endlof the. c . t-ed.
The fecal consammsnyene exan nedense si ghisofertingi 2P REAI™ Thel 'St A
col on bet weddengetvbedemsa, and. t heoP g ent i AP has PENERREY afiP piated
in 10% neut haerHsRPRlEAY formalin for histological analysis. 58 WO
2007/ 0442152 -MacroscopirtGbservations and Criteri a

The macr osc %%ﬁy%ﬁg LY h SRSt ContiOTrebitdnaREBHEOResuts MeasUr e of
col on damage), "colon | ength and stool consistency and appear ance

were assigned a score and .uged to eval uat. i1d 8 i ot LR
t hr ee observati Oﬁhg@&zggcqggy ‘éoa‘i‘éﬁn%lglf%%sc\%é?gg%grrr'%slhﬁsegﬁ\égﬁleﬁr’%% 5o
conbi ned sCqf @eQhofhylRHE REPMESpEREgmbnso0dre Rachrdndined b natkas sere of

11 represents a  nmaximally affected, c i ati,stical al re
per f olromed i rﬂﬂ@e?émﬁfﬁgfléi aPo; %]hqjﬁl.o(} oF E‘g}tﬁ g%ﬁﬁ@\/iﬁ es’\@? bﬁlmesgggﬁlee %ﬁ@érzdfg 4
Veei ght - Gai n 559,55 14915 @AY, 35% >35%

Table 1

Prophylactic Regimen

Cpd Dose (mg/kg) Test(#) % Inh (Macro) % Inh (Micro)

2 5 1 423 +12.6 74.4 +338
' Table 2
10 . Therapeutic Regimen
Cpd Dose (mg/kg) Test() % Inh (Macro) Test(# % Inh (Micro)
2 5 3 387491 1 66.0+938
Example 5

Dextran Sulfate Sodiwm (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

15 macrophages, neutrophils and lymphocytes) into the mucosa and submucosa, decreased
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Length Score 0 1 2 34 Shortening <5% 5-14% 15-24% 25- 35% >35% St ool
Score 01 2 3 Fecal Pellet normal (well- |oosely- anorphous, severe

For mat i onywfohmmdlzshaped, noi st noist, sticky diarrhegefaIRdR:;5Pr ©
01234 Inflammation. none observed mild, noderate, severe,

penetrating reddening nore widely extensively ulcers, bloody

observed di a,%,h}v %} i &) (gﬂ Eﬁgn%g%é S &Tca{ ]Hqg.l? g]}lcp@ialrlff Ct?%aﬁﬁlmber

M croscopi c ogl ca ation oGt cal \anatyses o
ti ssues conBL&,tS;mbﬂinasn &iInamigStphiea¥i. i Animabedddcbinns s mfstﬁummmnsnd\n th

ey B B e B R b R By

Hi st ol ogi cali99Wo¥el. 1at (48556 Bge<CBl, (B4 EITREMIM i EReeld TCT.obp#A RAt | ONS
of epithelial dama cel | Iari filtration and 15 damag .

al ter at i(i g?’ssglﬁ%gﬁe r?ﬂgvlg' ‘érrl\é gsf‘i‘rﬁ?tér%aémﬁ@g%ciﬁlfeén'érﬁnerfg’%?I‘esoéé%%ge)
were assi gngphate SHGkE CoRMtindHaLIS Sdaicad a@eﬁd&l@y | Dile 851198 V2000. ol d1€40-
scores for each col on were caonbi ned, whereby a conbi ned score of

0
represents &'thofstaryadol v lincHusbansibd ed I%C@oWeF o?h@mﬂéiﬁ‘f”é@éhmﬁlt@m in

maxi mal | y athfe%e&tegtag@slf@@deﬁaﬁtsmgﬁat&%m@ﬂﬁwé@% OB B g;
G aphpad Prism 4.0 using Al WO 2007/ 044215 PCT/ US2006/ 0 7350

Criteria anderepdiag ¢atheqsscerpbe oidP$Rlseipringeceds dMHEC Glitical Bath@pit. RGOT, um
Loss i ml@(:t V<é{ 3:3 i@%ﬁf{bi{z%}agac%/s 3H \% ﬁ ![B?Sﬁl rclll‘blﬁ?[?r 9?.1\11 b@)(tran sElfa}e

Infiltrati on Score calAreas I Oh none
focal >2 foealiuadisbsedoloniahipmpathology, but not altered epithelial ion transport, is

reduced by inhibition of phosphodiesterase activity, Amer. J. Pathology, 2000, Vol.
156: 2169-2177).

Colitis Induction

15 Female Balb/c mice (Taconic Farms, Germantown, NY)(10-13 weeks old) were
provided with a solution of 5% DSS (45 kD molecular weight, ICN chemicals,
Newport, CA) in tap water ad libitum over a 7—day period. The DSS solution was
replenished daily and the amount consumed was measured.

The mice (10 per treatment group) were orally administered a test compound on

20  the day of colitis induction and then daily thereafter.

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

25  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 diarthea. 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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Infiltrated Cell presence none <1/3 of entire >1/3 to 2/3 of >2/3 of
entire colon length entire colon colon Iength Ilength Architecture
Score 0 1w o7 Nuss! € Damage (any no damage <1/3 of engd&aawfod:8f
entire >2/3 of entire evidence of edemn, observed colon |ength col on
| ength colon length hyperplasia or loss of architecture) Colitis
Treat ment Regi BER BeSIH:LS. 108 MpeLgsgppic Score and M croscopic Score
results for each treatnment group were each conbined into a nean
score and expressed as %inhibition of colitis (% Inh). 5 Test (#)
represents the nUhB&RcscapiQBpIvEIANS ofcolemiifagowEon @atasunpt colon

represents o i : b -9
(Vacr oy 96 1| RRPPRDor oy e8] md @St Bt RS gl Nl 858 4205t B
10 1 50. 5+9.u8ed\D ev@lu@@ cdlitBlseéxBy.5 ND It is to be understood that the
precedi ng description of the invention and various exanples thereof
have enphasi zed i 0 r i ) t 10
speci fi cgl ly el aggl%tg?ée%o{%gﬁgﬁ&gglcgggg% Sg&?n‘é’;?éér}g%r%??‘ﬁ%’}l‘gé’%gﬁb&%m thin
the spirit anohbsedpenre of O tepeespriespornal enlemgridancombitddac.lof diapgesents a

claims and are.intended.to be.ncluded. 60 WO 2007/ Q44215 .
T Us006/ Qialls gl Blog sl Sn e ueEaiuing S Gomhgedprism 4.0
structure aasogdin@viao fornmula (1): R5X5 X3R3 )~3a 3~y i9a 2° ' N

1V~-X2R2 X4R4 XIR or a salt, isomer, prodrug, netabolite or pol ynorph
thereof wherein 5 the dashed |ines betweenygassdbicons 2-3 and

positions 3a-9a in formula (1) 1 2 3 4
Weight Gain <5% 5-14% 15-24% 25-35% >35%
Length Score ;
0 i 2 3 4
Shortening <5% 5-14% 15-24% 25-35% >35%
, Stool Score
0 1 2 3
Fecal Pellet normal (well-  loosely- amorphous, severe
Formation formed) shaped, moist  moist, sticky diarrhea
Damage Score
1] 1 : 2 3 .4
Inflanvmation. none observed  mild, moderate, severe, peneirating
reddening more widely extensively ulcers, bloody
observed distributed distributed lesions
reddening reddening

Microscapic (Histological) Examination

10 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
15  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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represent |ocations for each of two double bonds present when XIRl is
present; the dashed lines between positions 3-3a and positions 9a-1
in formul ddhndigRresent locations for each of two doyb)gsRRRESs0
present when XéSZZ is 10 present; the dashed |ine between position 9
and X4R4 in formula (1) represents the location for a double bond;

Xl is absent I X2 is absent or |ower alkylene; 15
wher ei n onl ycg]’?]eé Wﬁ%lg %SXZRZ are present; X3 is absent, |ower
all cyl ene, |ower alkyli dene or -NH; when the dashed |ine bet ween
position 9 and X4R4 is absent, X4 is abserfPitbtial DaprgeSeast| cyl ene; when
t he dashed lé ?‘ petween posi t i ¢
20 X5 is absefit™ Bher al kyl el R i ss'dsect ed>1f/-°rfeﬁﬁ3hydr>é@én§
al kyl (opti

hydr oxy or Iovver al koxy) | ower. al kyl - suIF‘E}WW nfiltration Scoye3” ) 2

cycl oal kyl etero N@Fﬁ—%&r—y—l———@%—&-z—%uaal kyl3 61 WD
2007/ 044215 6"8‘\8/6?6’%‘7‘3“50 8 het er ol s> afehﬂrf@bt ihal |y
substituted Along ¥P
| ower al kyl -am nosu resef'ce aI k)?f’“e(optl on%1 I‘Yﬁt‘@ %&’WE{?@H a‘-@’seﬁ@fﬂer
more positions by hal ogen, hydroxy or |owsf hlkomtlec

al koxy (optionalTy substituted at one or ToL

or hydroxy); R2 is selected frgm hydrogen, aﬁzye] Iop |onaII

substituted ﬁhscglﬂﬁm >2f3 of entire

al koxy), | ovelgesk kieh =H?fon}” , obsBh Al + C%ol u‘&aydRﬁ; % cplon length
het er ocycl y|l;prﬁBf£¢1ﬂosﬁ6ty| C3-Ct 2 cycl oal kyl® et ef ocyc yq

each opti onajtthjtesterolst i t ut ed at_one or rnore posi tions by 10 hal ogen,
am nosul fonyl,, | ower al kyl -am nosul fonyl, alkyl (optionally

subst it ut ed GeEHEcrerdiesipEsiaskins by hal ogen, hydroxy or | ower
al koxy), hydroxy or allcoxy (optionally substituted at one or nore

posi tions by hal d@&rMmromﬁtc(&cyr)e andRBIitr8scoplc Qoo for each treatment group
- S2- NR7- Z12 R5) 5 when the. dashed |ine

bet ween positio ﬁa%‘rcaﬁﬁ%)&éaw. adm §‘écﬁ% anGLRPrESSed|fs & fnbigition 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 ' I 434129 ND
2 5 1 21.9+152 757+ 89
2 10 1 505+9.0 ND
2 20 1 31.6+8.5 ND

1t 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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| ower al kyl ene and R4 is hydrogen, hydroxy, |ower alkyl, |ower

al koxy, hal ogen, aryl, C3-Cl2 cycl oal kyl or heterocyclyl, wherein
aryl, C3-@®b2oomymei®al kyl or heterocyclyl is each opti cr@&igso06/0373350
substituted at one or nore positions by hydroxy, oxo, |ower alkyl
(opti onaIIy substituted at one or 20 nore positions by hal ogen,

hydr oxy or all kox | ower al koxy (optionally substituted at
one or m)re g“?f’élﬂlée%%/ hal ogen or hydroxy) or hal ogen; when the
dashed | i ne het weeBomesint hevinda atnetttd BéeotEndlogsaiilla (X4 1 s absent and
R4 is CHaryl or CH heterocyclyl, wherein aryl or heterocyclyl is
each 25 optionally substituted at r nor osi tions by hydroxy,
oxo, lower alkyl, lower al kofsSsrlhal og&n: 'S absent, hydroxy,
hal ogen, am no, am noal kyl, al kyl i substituted at one or
more positions by hal ogen, hydroxy\or, 8r 2 kox% al koxy
(optionally substituted at one or no po ‘N‘l/ i ong“2By hal ogen or

hydr oxy), 30 carboxy, carbonyl al koxy, rbanmoyl, carbanoyl al kyl,
aryl, aryloxy, arylal koxy or heteroc§@ﬁyl X562 VO 2007/ 044215

PCT/ US200G 037350 R6 | s aryl, C3-Cl12 cl oal kyl or heterocyclyl,
wherein aryl, C3-®#32ltyqmssy m%mbrmetM@%WBﬂWh Seregenhpin onal |y
substituted by one or nore hydroxy, oxo, halogen, am no, am noal kyl,
al kyl (optional | yheddsbtd tines dekwatn posdtions zmmﬂ poaﬁsﬁst?}a@h&ntﬂ@hﬂiﬂd @agen,

hydroxy or | ower al kox al kox; bstituted at or
nore positions by hal d%%f’isefﬁloﬁfﬁ%fl%)?gfac %QWB?UEWBBW?%I“E‘B&%P& 1
carbanoyl, carbanoyl algesknt; aryl, aryl oxy, aryl al koxy or
heterocyclyl R7 is hydrogen or lower alkyl; Rg is aryl, C3-Cl2
cyeloal k! o el BRYE| ey LS Ay P BHENTh o 0, 10
oxo, hal ogen, am no, lepremaﬂokazions fulr leydh of ot tHoutdd H:mdsptméntm}nbe%mls
one or e p03|t|ons bg hal ogen, hydroxy or |ower al koxy), alkoxy
(optionatly substitutlE¥°3t one or nore positions by hal ogen or
hydroxy), carboxy, carbonylalloxy, carbanoyl, carbanoylalkyl, aryl,
aryl oxy, aryl al kokydeshed i bréveenaogisPy P %@ﬁ@nﬁwuﬁg@hfeeﬁmmﬁ

alkyl; Riois aryl, C;Ghg, yclRabkybapr heterocyclyl, wherein aryl,
C3- Cl12-cycl oal kyl or, ‘ k

X is absent or lower alkylene;
X3 1s absent or lower akylene; -
15 wherein only one of X R; and ¥R, are present;
X3 is absent, lower alkylene, lower alkylidene or -NH-;

when the dashed line between position 9 and X R4 1s absent, X4 is absent or

lower alkylene;
when the dashed line between position 9 and X,R; is present, X, 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, Cs3-Cjz cycloalkyl or heterocyclyl, wherein aryl, Cs-Cya cycloalkyl
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het erocyclyl is each optionally substituted by one or nore hydroxy,
oxo, hal ogen, am no, am noal kyl, al kyl (optionally substituted at

one or nowe W RPskti ons by hal ogen, hydroxy or | ower gdhoseydsoszakkoxy
(optionally substituted at one or nore positions by hal ogen or .

hydr oxy), carboxy, carbonyl al koxy, carbanoyl, carbanoyl al kyl
am nosul fonyl, | ower ora:bieﬁqcbfelyms aohiLdptiomyly, sulmtxydte,d #ropk oxmpregroyitiatsdyx y

or heterocyclyl; Z2 i s_eagch sent .or al.k

absent - Nt L 5o dPogF Ry PR R b A CaSEe Rt e
at one or nore posi tgubfButty attkk 0f Gdre ﬁbﬁﬁbﬁ%%hdi@g@rhﬁir&wlor ibwasper

al koxy, carboxy or carbon | al kox e conpound of claim1l or a

salt, isonmer, prodrud Cﬁ‘é’? BEoRY Byéko’ﬁ’dPWﬁ?ﬂBﬁsuqsﬂ%‘F@d‘F ONGREREPn X1

is absen_:; or lower aldoui@neby mg%enlg;hy(ﬁo gl ected from 30 hydrogen,
allcyl' (optionally substituted at one or hore positions by hal ogen,

G- G2 cycl ol kyfe B ReReroRyer R il Bpromy o e et

or heterocyclyl is easRitops bpmbgeyl, SdaSiyl dr Wved aBlox §)) Bovart al®l-ulfonyl,

positions by hal ogen, alkyl (optionally substjtuyted at e, or
positions by hal ogenarYlhQQWCW&WBWtBéQWBI%)WhGWH?%&?’] Gz 9[“!&9[1?1

(optionally substitut&destocydyPR@adf Ei) Qﬁétft&t@@&dﬂohﬁhb@gﬁﬁ ths b
hydroxy). 3. The conpound oty g laim1 Oﬁgrg aygalt i soner ro 1 d

met abol i9e or pol ynorlpgenirsinesulfont dewriall-aminesytenl; aﬂé}ﬂcﬂoptmallyS
sel ected fromaryl orgdsfild, aiﬁ'o?ﬂ{o%%éosﬁlo}%ﬁyﬁémc&r}%drbﬁ» anbienal Iy

substituted at one or nbre positions e conpound of
claiml or a salt, isdkesy), hydedyoyakeet @badratie serstipeidaronpor mag

t her eof , wherein R3 IEQFH%Q) l@lé%%)dr]h&é%)NH Z2(Rs) or

-C(O-NHZ3(R0). m1l or a salt, isoner,

prodrug, netaboljte or éﬁrmr h thereof, wherein R3 is -C(O)- ZI(R6)
X3 is absent, |okeis §((RX7Z 8 ~SURRZARRPF FeENNRr Za(Reas: 71 .1 s absent
or al kyl; and R6 is aryl, C3-Cl12 cycloal kyl or heterocyclyl,

wher ei niaryl , CSwﬁalzmeyiadheaﬂlkg/bet%e:nais'ﬂa‘roﬂ@mtiWqRi;sabamh 20p0¢ hbzsamldry 15
substituted by one or dr oxy 0 0 m no
al kyl (optionally sulﬁé‘ief? {’.ﬁg E(WD ‘@%(3?99" ﬁ:iwt?ﬁé‘ﬂ%@%ra%g%y

hydroxy or |ower al | gQgaeh, ardl, k:gng{ &ﬁ%l@ﬂ@ﬂeﬁr@@b@ﬂ IviHeteadlagl, R, Or
nore positions by hal ogen_or Ir ox car boxy, carbon Ialkoxy

car banoyl , car banoyl a?WalI{YéPﬁ/hetefa?Wf;éWa"h %tiﬂnélllkwl% at one or more

het er OCyCl yl. 20 6. ?{% Hﬂﬂofey o%bh ab: 18N (GiRahily subSRERE at one or
prodrug, netabolite o poI

20 more posmons by halogen, hydroxy or lower alkoxy), lower alkoxy
(optionally substituted at one or more positions by halogen or hydroxy)

or halogen;

when the dashed line between position 9 and X4R4 is present, X is absent and
R4 is CH-aryl or CH-heterocyclyl, wherein aryl or heterocyclyl is each
25 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
(optionaliy substituted at one or more positions by halogen or hydroxy),
30 carboxy, carbonylalkoxy, carbamoyl, carbamoylalkyl, aryl, aryloxy,

arylalkoxy or heterocyclyl;
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thereof, wherein R3is -C(O-Zl (R6); X3 is absent; Z1 is absent; and,
R6 is heterocyclyl. 7. The conpound of claim1l1 or a salt, isoner,

prodrug, welabalsddie or polynorph thereof, wherein R3 pcr/us2006/037350
-C(O-NR9-Z3(R10); X3 is absent, |ower alkylene, |ower 25 alkylidene

or -NH; RO is hydrogen or lower alkyl; Z3 is absent, -NH, -SQ2- or
al kyl (wherel n alkyl is optionally substituted at one or nore

positions by hal BgErirynGaredyclopswierr haterapyelyl. sheveindryl Gx( 12 ealdabsylor
or carbonyl al koxy); anfbierofiky1iiSeadh ¥htior éﬁ%%iﬁ%ﬁlb?%h&ﬂ mﬁ{/e&x[yg.)r_(o)}(y 0XO0,

het er ocycl yl each optionally 'substitute nor e
oxo, hal ogen, amino, ahdlegsal kyino, %mmwlkﬂiﬂikylmmbhyﬂmg&tu&dﬂwe o8 Gnoad

one or more positions g%étp%gﬁgﬁ%ogé}y Hgé%x%yy tlo&@%ox%‘éﬁ&gﬁoﬁona gy

(optionally substitute I on
hydr oxy), 5 64 WD 2007/ G)M@m&dla(}rﬁdﬂﬁzmﬁ@pﬁkﬁo%@yhe]agéaomy;ydroxy) carboxy,

car bonyl al koxy, carbanp r hano IaI Kk am nosul fonyl .. | owe

o ky - nosut Fonyl - arbron BRI R AR, B L sl ety o
The conpound of claim Hetabc;aclﬁal t, isonmer, prodrug, netabolite or

pol ynmorph thereof, wherein. R3 i s -C(O)-NH-ZB(Ri 0); Xs is absent; Z3

is absent, -NH of }(}g)éh é} aI kyl is optionally substituted

713
at one or nore p03|t| an en hydroxy | oner al kyl, Iomer

al koxy, carboxy or car bonyI al koxy. Riois aryl,

C3-
cycl oal kyl or het 88 &} §i- Cé%f‘é’ﬁloéléfb’ %ﬁ!&}ercgﬁyglabg\thﬁem Bl Ey%n@ycl%}rkyl or
nore hydrgxy, oxo, hal RgeRey i\ ch @ﬂi‘lcﬁﬁ #IMShtu@dlﬁé/loné gpﬁledlék  0%0,

substituted at one or nore positions al ogen ydr oxy or

al koxy), al koxy, 10 cahdesep, am@@b@mﬁpﬁkﬂo@@ﬁ (@ntwalbrsuﬂretute&ed@ymw moge
pol yror ph-ther eof - whEy DI By apecrk AYTBky pOLOR il PENERT gk Enlly g
is absent or alkyl; asuibstﬂRted at eneCG8- Iﬂ&@p@@rmépbfﬂly]o éjpdmhyrisdxbzy carboxy,
substituted by one or r.OX hal o amn

al kyl (optionally subs?a{} I}y@c{ild cyaﬁb rr%”’ém"g'éﬂ%’o |a5ﬂgx% o o

hal ogen, 18ydr oxy or | ow&eroaydyixy), al koxy, car boxy, carbonyl aI koxy,
aryl or heterocyclyl. 10. The conpound of claim1l or a salt, isoner,

prodrug, netaboli APy, ereof, wherein R3 is
-C(O-NH Z3(R10); ?(éﬂyd%gentowa%%]kpls absent or al kyI and, R30 is

C3-C12 cycl oal kyl optlo %I stjtut y e or IkI 0

car bonyl al koxy. 1%0 %A n%’é %ffylé’F tﬁﬁoi}’c&‘ ‘é{h%l%‘PtaIy @ Cydoalkyz'l or.

prodrug, netabolite Orh&&lo}éj’@ﬂ@@eachlﬁﬁﬂi&ﬁﬁy sﬂlﬁﬂﬁ{u%drby%ielﬁmme hydroxy, oxo,

-C(O-NHZ3(R 0); X3 is absent; Z3 is absent, -NH
halogen, amino, aminoalkyl, alkyl’ (optlonally subsututed at one or more
20 positions by halogen, hydroxy or lower alkoxy), alkoxy (optionally

substituted at one or more positions by halogen or hydroxy), carboxy,
carbonylalkoxy, carbamoyl, carbamoylalkyl, aminosulfonyl, lower

alkyl-aminosulfonyl, aryl, aryloxy, arylalkoxy or heterocyclyl;
Zy and Z, 1s each absent or alkyl; and,

25 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

30 hydrogen, atkyl {optionally substituted at one or more positions by halogen,
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al kyl (wherein alkyl is optionally substituted at one or nore
positions by hal ogen, hydroxy, |ower alkyl, |ower alkoxy, carboxy or
car bonyl afexyleeand, 25 Rio is aryl optionally substidcyi@dodaysase or
mor e hydroxy, oxo, hal ogen, ami no, am noalkyl, alkyl (optionally
substituted at one or nore positions by hal ogen, hydroxy or | ower

al koxy), al koxy, ) Y. ; .
The conpound of hgﬁ g‘f’&%@‘?’%@%ﬁﬁ’gg% Cﬂ%%gcg?gbhéaﬁé% ol ‘?I%%‘l'% ?IJY?
pol ynor ph 30 t hex@pfeyclatikylair heBRcydyl-iOeach oNibialy Rilw)itutedatiose absemnt

Z3 is absent, -NH.or .a | ; , RO ds aryl. ional ly substituted
by one or nore HESBEERDY %éX% %%g'/(?'&f’ﬂﬂ%“%ff‘ﬁ@gﬁ)%logﬁl%%aomﬁl? EJBf’he
conpound of cl aiimidgen) hy@iragld lowes @lkexy), pydoshyug alkiorty adpolonily abstituted at
pol ynor ph thereof, wherein, R3 Ls -QéO)- H-ZSé?Rlo); X3 is absent; Z3
i's absent or al k3A° Of EHEPEHGPISPK PRlO @%Sﬁhaﬁ tly substituted at one
or nore positions by hal ogen, hydroxy, |ower alkyl, |ower alkoxy,

car boxy or %ar bofd @inkoxnyd of daioh, 1 REGaitsisomserhpbdmgopethldlite pt padyradtply

substituted by ope o re al kyl. 14. e C nd i I

sate | somer . proeth TRETLR bk rpien Ao 1o SREH i e Gt e
dashed |ine bet wegdteinesyitid @nioRalBinwhbiiiRdd hisonabs swte po¥itions by Akisgnt ;

and, R4 is hydrogen. 15. The conpound of claiml or a salt, isoner,
prodrug, nejabolite . f rej i ne
bet ween pos%"ti onhg3 %%{cﬁ?ﬁ%%g@&%ﬁ e%%a(r)lsta%h%ﬁ é}épmg%gbﬁ%ﬁgﬁgg&ﬂ@@gﬁ
CH aryl 1®opt i onal thyresl)ivdieieinR ed -Gif))af JRe) a OCod-gs(Rabere CHABNH-6148.10)- by
hal ogen. 16. The conpound of claim1l or a salt, isoner, prodrug,

metabolite or poryRmRbund BEQSRS 1 oﬂ%ftqisélné%pﬂoér%pﬁl%ﬁ)olﬁé'@r yhrph
absent. 15 17. A conFound of fornul a&lg a) X3 9 NN XR4. X1R or
a¥.

a salt, isomer, PewaryderdpRalof{@ely s)p%! iy bieph lawrs phylengHerel n X

is absent; X3 i . Nyne ldoR t _POSibaRyQrand

X4R4 is absent,agi(ﬁﬂlﬁ:ggg sNéWﬁf Qéﬁggsl?e% i's &’dzirno’gge%érjli? iIvgk?fen t_ﬁelydash}éd1

| i ne between poshateroaycly, wideiXaRd. CsCprrdeniky! oxbetbrocrtgdn eachmgtirplly s

CH-aryl ,-wherein_ar 1:S..0pt | I S ' eqd.

posi ti 0%55 by hal %uéé%t?teﬂ,ﬁwioggg e'lgg%t 8%8 P”oolr*ﬁ%;lrrl%lf%éé %)1? Qm%, oyl M
{(optionally substituted at one or more positions by haloge_n, hydroxy or lower

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

arylalkoxy or heterocyclyl.

20 6. The compound of claim 1 or a salt, isomer, prodrug, metabolite or polymorph
thereof, wherein R3 is -C(Q)-Z1(R¢); X3 is absent; Z; is absent; and, Rs is

heterocyclyl.

7. The compound of claim 1 or a salt, isomer, prodrug, metabolite or polymorph
thereof, wherein Rj is -C(0)-NRg-Z3(Ry0); Xz is absent, lower alkylene, lower
25 alkylidene or -NH-; Ry is hydrogen or lower alkyl; Z; is absep.t, -NH-, -S04~ or
alkyl (wherein alkyl is optionally substituted at one or more positions by
halogen, hydroxy, lower alkyl, lower alkoxy, carboxy or carbonylalkoxy); and,
Ry is aryl, Cs-C); cycloalkyl or heterocyclyl each optionally substituted by one
or more hydroxy, oxo, halogen, amino, aminoalkyl, alkyl (optionally substituted
30 at one or more positions by halogen, hydroxy or lower alkoxy), alkoxy

(optionally substituted at one or mote positions by halogen or hydroxy),
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C3-C12 cycloallcyl, wherein aryl is optionally substituted at one or
nmore positions by halogen; R3is -C(O-Z1(R6) or -C(0)-NH Z3(Rlo);
R6 i s hebwraeysbys; RLO is aryl, C3-Cl2 cycl oal kyl orpdeteiaayaky!
wherein aryl or C3 Cl2 cycloallcyl is each optionally substituted by
one or nore hal ogen, alkyl or 25 carbonyl al koxy; Z, is absent; and,

Z3 is absent, - Ngurb8fy, 3hrkyhylallékyV\erBRRAY QLdfbdideyRGH, u&m&vf@@raaeer 18.

The conmpound of claiml1l or a salt, isoner rodru% tla]bol ite or
pol ymor ph  t her e@tkykammesuipnyk ai. aryloxy, arylalkoxy or heterocycly

1-cycl ohexyl -4, 5, 6, 7, 8, 9- hexahydr o- 1H cycl ooct apyr azol e- 3- car boxylic
acid (1,3, 3tri matbytpdindyetiali? 1 2r 4 bdie fonz, pridragyindgabolite or polymorph

L-cyclohiexy - 4,5,0, .8 9. hexahy ol s At el 9961 SULRE9) & iR AEH) 1 ©

1-cycl opantyl - 4, 511@1 FEviBrdin @@mwﬁtﬁ@mmﬁs@xﬁﬂmﬁ@t apysraget poStanmyoxyl i ¢
acid (adamantan-1-yl net

yl
2-[ (1-cycl ohexyl halosers hYdYSXQJ%WW&rIBWﬁ%W& WWF%E%‘I‘Y@I@X&Q@B@)’W
1) - ami no] - bi cyclmé?s a?yl%ﬁ@ﬂ%?&@all%yl%ﬁ@t@?&#élﬁ A6l ShikllYy subSkteled by one

1-cycl opentyl hexahydro- 1H-cycl ooct apyr azol e- 3- car boxyl i c
acid (1-adanant @qn@:@hydgqﬂyypgo,gnmg@, amino, amznoalkyl alkyl (optionally substifuted

L-oyclohexyl - & 5 Do n?mggéﬁ%@[?gg&ﬁg&mmg&%@?ﬁk&ﬁ daphoxylic

acid (1-adanantan-
(9E) - 1- (1@, 4- di chloarboxptceubyhj)lalﬁez(ﬁafyluohab@rbmm1 i dene)-4,5, 6, 7,8, 9-hex
ahydro- 1H cycl ooct apyrazol e-3-carboxylic acid

- (2, 4- di chj or o-pheny E%uﬂ&)@ Birh A& a salt, isomer, prodrug, metabolite or polymorph
(9E) - 1- (2, 4-di chl org?fp enyl)-9-(4-1l uoro-benzyl i dene)-4,5,6, 7,8, 9- hex

ahydro- 1H cycl odber ywhg'gilné{sgs &;{W@@C}{ﬁls absent; Zs is absent or alkyl;

[ (1R) - 1- phenyl - et hyl4 hvd
(9E)-1-(2, 4-di chla(t‘i)llr o- ‘Bhen3y€ 5 C§CI?3P(¥1 038?%a1 gﬁgsyltﬁt%de?]yeoqe L more y ro}? hex

ahydro- 1H-cycl ooncbalpa}m gz,(}iwn@,-amancmﬂgw,] dlley] fapitignally substztuted at one ‘or more

[ (1R)-1-pyridin- 2 %

(9E) - [ 1- (2, 4- di cH IPSH E‘]&‘i’%engl O T B P TEF 6. 7, 8, o-
hexahydr o- 1 Hcyajaﬂmyhﬁxwkﬁaﬁjloﬁhgtbﬂoemljderl di n-1-yl - met hanone,
(9E)-1-(2, 4- dICh| oro- phenyl ) -9-(4-fl uoro-benzylidene)-4,5,6,7,8,9- hex

??{CS’; Oi 1;" cyg! Fﬁ%ﬂg@&xﬁi S Bama RPNl iSorR&! flodrug, metabolite or polymorph
phenyl - y

(9E) - 1- ( 2, 4-di chlthclnof}'ményin)Rags (AN ZoToen Xy isi dpaens)Zads shsgnipr glkglihex

‘["‘?ly(é; 0_1 (:I:-;I;:I(:gﬁleg%% gﬁﬁr ﬁ%g— rLﬁ ci%%c?%&mhﬁlyasﬁbgltuted by one or more alkyl or

(9E) - 1- (21 4- di chl ewlenphtoyy.) - 9- (4-f| uor o- benzyl i dene)-4,5, 6, 7, 8, 9- hex

ahydro- 1H cycl ooct apyrazol e- 3-carboxylic acid

[ (1R) - 1- cycl phexytreddiwohadBi @m 1 or a salt, isomer, prodrug, metabolite or polymorph
thereof, wherein Rs is -C(0)-NH-Za(Rg); X5 is absent; Z; is absent, -NH- or
alkyl (wherein alkyl is optionally substituted at one or more positions by
halogen, hydroxy, lower alkyl, lower alkoxy, carboxy or carbonylalkoxy); and,

25 Ry is aryl optionally subs'gitutcd by one or more hydroxy, oxo, halogen, amino,
aminoalkyl, alkyl (optionally substituted at one or more positions by halogen,
hydroxy ér lower alkoxy), alkoxy, carboxy, carbonylalkoxy, aryl or

heterocyclyl.

12. The compound of claim 1 or a salt, isomer, prodrug, metabolite or polymorph
30 thereof, wherein Rs is -C(Q)-NH-Z3(R10); X3 is absent; Zs is absent, -NH- or
alkyl; and, Ry is aryl optionally substituted by one or more halogen.
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(9E) - 1- (2, 4-di chl oro- phenyl ) -9- (4-fl uoro-benzylidene)-4,5,6, 7,8, 9- hex
ahydro- 1H cycl ooct apyrazol e-3-carboxylic acid

(hexahydr a-cxeh@past af c] pyrrol -2- yl)-am de, or PCT/US2006/037350
(9E) - 1- (2, 4-di chl or o- phenyl ) - 9- (4-fl uoro-benzylidene)-4,5, 6,7, 8, 9- hex
ahydro- 1H cycl ooct apyr azol e- 3-carboxylic acid pi peri di n- 1 yl am de.

19. Useoftec i n.the manu di canent

for treati ng #gglg%}i u?’ﬁé)%ggl é’%}gﬁﬁl{ rgs" é’é‘ﬁﬁégo gﬁba IFCé’(EB g

medi at ed syndr omeheredd, whesein @a s M(OLILN?BZﬁRm) 8% is absent; Z3 is absent or alkyl
(wherein alkyl is optionally substituted at one or more positions by halogen,
hydroxy, lower alkyl, lower alkoxy, carboxy or carbonylalkoxy); and, Ry is

5 heterocyclyl optionally substituted by one or more alkyl.

14.  The compound of claim 1 or a salt, isomer, prodrug, metabolite or polymorph
thereof, wherein the dashed line between position 9 and X4Ry is absent; X4 is

absent; and, R4 is hydrogen.

15, The compound of claim 1 or a salt, isomer, prodrug, metabolite or polymorph
10 thereof, wherein the dashed line between posi'tion 9 and X4R4 is present, X4 is
absent and R4 is CH-aryl optionally substituted on aryl at one or more positions

by halogen.

16.  The compound of claim 1 or a salt, isomer, prodrug, metabolite or polymorph

thereof, wherein Xs is absent and R is absent.

15 17. A compound of formula (Ia);

X4Ry

X|R,

or a salt, isomer, prodrug, metabolite or polymorph thereof wherein X; is
absent; X3 is absent; when the dashed line between position 9 and X4R4 is
absent, X4 is absent and R4 is hydrogen; when the dashed line between position
9 and X4R, is present, X, is absent and R4 is CH-aryl, wherein aryl is optionally
20 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 i8 -C(0)-Z1(Re) or ~C(O)-NH-Zz(R10); Rs 15
heterocyclyl; Ry is aryl, C3-Ciz cycloalkyl or heterocyclyl, wherein aryl or Cs-
Cyz cycloalkyl is each optionally substituted by one or more halogen, alkyl or

25 carbonylalkoxy; Z; is absent; and, Z3 is absent, -NH- or alkyl
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18.

19.

The compound of claim 1 or a salt, isomer, prodrug, metabolite or polymorph
thereof selected from:
1-cyclohexyl-4,5,6,7,8,9-hexahydro-1H-cyclooctapyrazole-3-carboxylic acid
(1,3,3-trimethyl-bicyclo{2.2.1]hept-2-yl}-amide,

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

2-[(1-cyclohexyl-4,5,6,7,8,9-hexahydro- 1H-cyclooctapyrazole-3-carbonyl)-
amino)]-bicyclo[2.2.1Theptane-2-carboxylic acid ethyl ester,

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

1-cyclohexyl-4,5,6,7,8,9-hexahydro- 1 H-cyclooctapyrazole-3-carboxylic acid
(1-adamantan-1-yl-ethyl)-amide,
(9E)-1—(2,4—dichlcm—phenyl)—9-(4—flu0r0-benzylidene)-4,5,6,7,8,9-hexahydro-
1H-cyclooctapyrazole-3-carboxylic acid N'~(2,4-dichloro-phenyl)-hydrazide,
(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,

(SE)- 1—(2,4-dichloro;phenyl)—9—(4—ﬂuoro-benzylidenc)-4,5,6,7 ,8,9-hexahydro-
1H-cyclooctapyrazole-3-carboxylic acid [(1R)-1-pyridin-2-yl-ethyl]-amide,
(9E)-[1-(2,4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9-
hexahydro-1H-cyclooctapyrazol-3-yl]-piperidin-1-yl-methanone,
(9E)-1-(2,4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9-hexahydro-
1H-cyclooctapyrazole-3~carboxylic acid [(1S)-1-phenyl-ethyl]-amide,

(9E)-1-(2 4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9-hexahydro-
1H-cyclooctapyrazole-3-carboxylic acid [(15)-1-cyclohexyl-ethyl}-amide,
(9E)-1-(2,4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9-hexahydro-
1H-cyclooctapyrazole-3-carboxylic acid [(1K)-1-cyclohexyl-ethyl]-amide,

(9E)-1-(2,4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9-hexahydro-
1H-cyclooctapyrazole-3-carboxylic acid (hexahydro-cyclopenta[c]pyirol-2-
yl)-amide, or

(9FE)-1~(2 4-dichloro-phenyl)-9-(4-fluoro-benzylidene)-4,5,6,7,8,9-hexahydro-
1H-cyclooctapyrazole-3-carboxylic acid piperidin-1-ylamide.

Use of the compound of claim 1 in the manufacture of a medicament for
treating, ameliorating or preventing a cannabinoid receptot mediated syndrome,

disorder or disease.
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