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WD 2007/ 061948 PCT/ US2006/ 044890 SUBSTI TUTED
5- HETEROARYL- 1- PHENYL- PYRAZOLE CANNABI NO D MODULATCORS

WEROG8619REFERENCE TO RELATED APPLI CATI ONS Thi SP@T/8SENé/044890

application clains benefit of U S: Provisional Patent
Application 5 Serial No.60/739,129, filed Novenber

23, 2005, which is incorporated herein by reference
inits. entirety and for all purposes. FIELD OF THE

I NVENTI ON This invention is directed to.substituted
5-heteroaryl -1 -phenyl -pyrazol e cannabinoid (CB)

MO8 TU RIS i EROARNEL OB ENS-BYRAFOL ERCANRABINOID
aneliorating 10 or prev MOLATEREabi noi d receptor
nmedi at ed syndrone, disorder or disease. BACKGROUND OF

THE | NVENTI ONJ3S REFEREBNCE SOORELA TED AFPIGEAEON®Ii d

CB 1 and CB2 receptors, the term cannabinoid was used

t o deskhis preseitenpblicdtivgi adaihisybeaefiii ofd -Sc Bnpasiendl Patdnt Application

nnaki ti Vet nos;t u t ,of. which are J .
SRrRENG SorR Pl Nl KD Vit ¥ hCtoBlaed herein by
eefervmloe Gh ith entidely £&d¥or allpGpodes.OH H H3C 2sH Fi3C O
CH3 HO CH3 H3C CH2 THC CANNABIDIOL THC is a

noder at el y pot ent pagﬁéggﬁzgq?ﬂihggﬁbhﬁgpr 1 and CB2

receptors and i s consi assl ca

- cannabThi®irhention isedifdctsdwo Yabstithed Sehetérohyl At hiRnyl-pyrazole

anal ogues. and derivatives that are structurally

rcanabaRpid §CB) sqdulatgrganepayngde Apd pipthads FRiciss B tregtipg, ameliorating

o8 pRevenang h ashdbihoid arepidr RRlddated SYRIrSmEOMiSGHABAGY ditdHe.
agoni sts structurally related to 20 cannabi.di ol .

Phar nmacol ogi cal i i i : at ed on
selective CB r ece%%gﬁé@mpﬁgﬁgf%ﬁg%gzol e

struct [ ' o

nonoh y%léfgteh?g ?l?sc?{gy S Iot? la%éf %ﬁ%ﬁfﬁéf z];%l g @SMRZ *1524 t(ZnéS.’ thf term
PEUFPITH0 618 48P ETHessEbO Be(dipgBall agivg@mponents of cannabis

sativa, the most abundant of which are delta-9-tetrahydrocannabinol (THC) and

cannabidiol.

THC CANNABIDIOL

THC is a moderately potent partial agonist of the CB1 and CB2 receptors and is
considered the f‘cIassical cannabinoid,” a term now used to refer to other analogues.and
deri\}ativeé that are strlicturally related to the tricyclic dibenzopyran THC core. The
term “nonclassical cannabinoid™ refers to cannabinoid agonists structurally related to

cannabidiol:

Pharmacological investigations have concentrated on selective CB receptor
modulators of the pyrazole structural class, which include SR 141716A (the
monohydrochloride salt of SR 141716) and SR 144528.
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NHN H3C OHN H3C H3C C NNC ON cl N H3C C
CH3 SR 141716 SR 144528 Pyrazol e cannabi noi d

wore@dletoes s are one anong, the many different PCT/US2006/044890

structural classes which have aided the devel opnent

of CB pharnmacol ogy, have. helped to determ ne the

bi ol ogi cal effects nedi ated by the cannabi noid

receptors, will lead to further refinement of current

conmpounds and wi Il "be a source of new chem cal classes

5in the future. Certain conpounds (including SR

141716, SR 144528 and e\l i ke) that were ortsgipally

classified as selectiv it agoni sts are now'e ‘

to act as "inverse a ni sts" rather than pure

antagoni sts. Inverse agoni sts have the ability,

decrease the' corswitdiive | evel of recept qr

activation i é nce of an agonist i

only 10 bl & activation.i nduceg ,

bi ndi ng, at the regepte?. The constdi+® e altivity

of CB receptors halg portant inplications si\nce there

is a level of contillous ,signaling_Hf’both and

CB2 even in the.abs€hce of an agoni st. For ex e, SR

141716A increases CB 1 protein |levels and -sensitxegs

cells toward a I S ction, thus indigat] hat

i nverse agonis?gﬂ%éylée anot her cl ass o%ﬁfkg%ﬁ s used

to nmogul at.e the 15 .endocannabi noi d system and the

downst VERIE SFTHIRoI] HHAT Ao ths 9Rbas tymegy oifferent structural

dlesepiviich. have Ailedntie Sevdlopiént Hf W pﬁérma%log?, helped to
evel opne

annabi mi metj c. | igands have furthered the nt
ewa%ﬂ%eggoiﬁﬁ&}ahg@m% ngﬂw trigepabineidapecptorsrwilhigad to
Rth&i Rfiaemeht offdficnt ARpoeRRIARIWIAIYE 4 &R Gnew chemical classes
Sub-types. However, there remains an ongoi ng need 20
inghe fk@re; gentificati on and devel opment of CBI or CB2 -
recept or cannabi noi-d nodul ators for the treatnment of a
var i eCyrtaifi cGBipoandplincluding HRal 417 15y BRI BI#638 aflil §@ 1) $hat were

and F” ﬁeastes 2 \{\D 2007/ 061948 PCT/ US20Q6/ Q44890 . .
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

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

signaling 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
endocannabinoid system and the downstream signaling pathways activated by CB

receptors.

Advances in the synthesis of CB and cannabimimetic ligands have furthered the
development pf 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
for the treatment of a variety of CB receptor modulated syndromes, disorders and

diseases.
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.aneliorating or- preventing a cannabi.noid receptor
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SUMVARY OF THE | NVENTI ON The present invention is
directed to a conpound of formula (l1): _ R3 xi 2 N

wWX2007MkBit,s Rib O or a formthereof, useful asPEI/US2006/044890

cannabi noi d receptor nodul ator, wherein Ria, R b, XI1,
X2, 5 R2, R3 and R4 are as defined herein. The

present invention is also directed to a nethod for use
of a compound of fornmula (I) in treating,

treatirfg prégﬁ ihQ& rig dire&e® 'Eo QES%@BEJM‘Sf ﬁ)rﬁlﬁﬁf@p' noi d’

receptor “nmedi ated syndrone, disorder or disease 1n a.
patient in need.thereof &nprising adm nistering to
the patient an effective

formula (1). DETAILED DES | NVENTI ON
This invention i$ directed und havi ng a
structure accordi ng t®g "R3 N--' 1la

Rle or a formthereof, wh reiﬁ B\Q 2007/ 061948
PCT/-US2006/ 044890 - Xi isN ;. X2 i-s carbonyl,

al kenyl -carbonyl - or " al-keXgl -sul fonyl; Ria is absent
or hydrogen, wherein R a i sent whenRia and Rib are .
taken together with the f 3 (1)' nitrogen 5 atom

to forma heterocyclyl Riong optionally substituted
with one, two, three or four substituents' sel ect

o
' pr HiATE greof. AR PS acyambingid Fesgerer MRRIERY, Wherein Ris R, X1, Xo,

R FOOarf R Adbe A9 AbfiNed hetBr el n the al kyl and al koxy
substltuents are optionally substituted with one, two

or three substituents selected from ano,
@f ydirected to a met%od ory use o¥ a'compound of

formula () in treating, ameliorating or preventing a cannabinoid receptor mediated

syndrome, disorder or disease.’

The present invention is further directed to a method for treating, ameliorating
or pr'everiting a cannabinoid réceptor mediated syndrome, disorder or disease in a -
patient in need thereof comprising administering to the patient an effective amount of a -

compound of formula ().

DETAILED DESCRIPTION OF THE INVENTION

This invention is directed to a compound having a structure according to

formula (I):

or a form thereof, wherein



10 am noal kyl; RIb is selected fromC3_12 cycl oal kyl,
heterocyclyl, aryl, heteroaryl or al kyl substituted

wowanoaR48.2 Cycl oal kyl, heterocyclyl, aryl or PCT/US2006/044890

het eroaryl, wherein-each of C3.12 cycl oal kyl,
heterocyclyl, aryl or heteroaryl is optionally
substituted with one, two, three or four substituents
sel ected from al kyl, al koxy, cyano, hal ogen, 15

‘hydr oxy, o0xo0, am no or am noal kyl, wherein the alkyl

ﬁ Igoxyé substituents are opti onal |y substituted ,
%Sh two or -three substituents selected from . .
aI koxy, ano, hal ogen, hydroxy, -am no or am noal kyI
Xt qﬁﬁ@‘é’ﬁrﬂkﬁ!ﬁéﬁé@?@b’% r dkenydsalesylhas one nitrogen
ring atomand said atomis attached to 20 the forrrula

Rla)ls abstehoglemydra&@m and wherein said atomis
sub tuted with .alkyl to forma

t
%ﬁe%’r w% é%%?fbﬁ’ mm mzar? takgn doeethgs Withythe dotgpula (I> nitrogen
f our gelstd forant &t&%fameﬁné aﬂm@hﬂy}éhbstﬁh&e XVih &2 80, three or

. hal ogen, hydroxy, am no, am noal

ani noéanfsehmtmq@selwe%@pﬂbﬂyylaﬁlh%w ®pNo, h?\l\?&qﬂehﬁd@hﬁ, 0XO0,
al kyl , 3 %Jmﬁ/iﬁa& pstituents are optionally
ed wt

substltut é, two or 25 three substltuents -
wherein the alleyd and laloxy substitnents hrel apgenallnyustiured withrope, two or

©oor a{ﬂrggg_*ﬂgy{ucﬁgls?g%ég%g@%ﬁk%o@“?%aﬁa%bﬁﬁlo% %rﬁroxy, amino or
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" - selected

rom oXYV,
hal ogemjnoaltydy ei n t he al kyl and al koxy . subst it uent s
are optionally substituted with one, two or. three

RUbS kélba8A FDnS ) ‘?zcéy%IBail{ﬂ me?é%eg@{yl ﬁm%tere%@ BERkyl substituted

hydr oxy, am no .or 30 am noal kyl ;

2007/ %&@m%ﬁ)ﬁbb&?&mw argor keterparyliwherein-caph 66Cs.12
subst

o SoLhIBAp, ERLESLER P ey 8 Rt KNG with o
are opve.chegelog fgumd:smmmta seliectid drean alkyb abiroxyhewmo, halogen

subst S Sel gl‘gl ﬁ: oxy, -cyano, hal ogen,
hydr. o&%‘lﬁ%ga%‘u o, aﬁl%cg?nr%éa 5 An exanpl e of the

wh@sent&lelaﬂ%dmnd alkoxy sabsttmpumaﬂ: apftichell yrsitastifutyd withane, two or

. L ?; ;nent Qee gu O ue\gﬁ segecg d?%% g&hodcyofyqng/_\ﬁ,ﬂpgen(n‘?ygwyaammo or

.form amﬁlmaﬂqﬂ andrherein X2 is carbonyl or

PR iR A0 oy SN BRI P BRfogeh SiriaLs M s GHorh W attached o
wher etire fﬁl’fﬁmas(lh)ﬁ&bg@eﬁtorrﬂlan& XeERi soitl atdiR iPogsally further

|nvent|on|sa 0 of formula (1) or a form
t her eSfostfiiied 8’“&‘ agﬁ to; %B%W%%mﬁl",",lmﬁﬁaltﬂ b are

. taken together with the formula (I).

R; is one, two, three or four substituents selected from alkyl alkoxy;, cyano, halogen,
hydroxy, amino, aminoalkyl, aminosulfonylalkyl or sulfonylammoalkyl,

wherein the alkyl and alkoxy substituents are optiohally substituted with one, two or _
three substituents selected from alkoxy, cyano, haloger_l, hydroxy, arﬁino or

aminoalkyl;

R; is one-or two substituents selected from hydrogen, alkyl, alkoxy, cyano or halogen,
wherein the alkyl and alkoxy substituents are optionally substituted with one, two or
three substituents selected from alkoxy, cyano, halogen, hydroxy, amino or .

ammoalkyl and,
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nitrogen atomto forma heterocyclyl. ring optionally
substituted with one or two. substituents sel ected

WO e@moedoks/| , hydroxy or oxo. 15 An exanpl e of PEEUS2006/044890

present invention is a conpound of formula .(l) or a
form thereof, wherein Rbis, selected from
het erocyclyl or al kyl substituted with C3_12

cycloal kyl, aryl or heteroaryl; wherein each- of

C3_12 cycl oal kyl', heterocyclyl, aryl or heteroarylis

S8 Y o WISE AUl ol M), DS Snd St

M@p{;@@ the ﬂyﬂrm)qlkmubMMS are qmomlally Fsylbstm\ﬁh& Ivﬁtlfbne two or
het er I t|on e nitro nr|n t om and
said a )é(rénsxémb en t%/d go’tnha ’Q'r' ﬁﬁ?’ﬁ’g?’ , aMino or -
at om aandoa/lklyelreln sald atomis optlonally further
substituted with aI kyl to forma quaternary anmoni um

sal t. MeRXAIPLE i ‘
con‘pounde of formu rE(- i g{rvggﬁ o]lrs'r#1 yoggéét"%gréggf?gn%ép &R form
Reer¢of, wherein ¥ois @lorde or four subsstituents selected
fromalkyl, al koxy, cyano, hal ogen, hydroxy, ahino,

anmin Oﬁlri(é’)lam;ﬂgbp 9&%&%‘}&/ |RbkXdn ﬁra c&ﬁééﬁﬁyéfqg}r&ﬂgl(ﬁ%r a form

An exanp resent 1 nve

: wm'fuwher@m memirlapr(yll pr alkeaylfmlffmyt her eof , wher ei n R2

is one, two, three or' four hal ogen substit uents.

- 2007/ Qﬁ%ﬁ%f M@s@[rxpﬂl%gggon é‘%%@ ﬁn’lﬁa {Ig ora form

&;sent I nvention i's.a-conpound o
oafs Whersdt RiaihbydiogelR3 i s one or two substituents
sel ected from hydrogen, alkyl, alkoxy; cyan or -

“hal ogep, exdmpi& ﬁf"meg) %’geﬁﬂ RSehti ﬁrht%drﬁe eo?[f‘ox{xlﬁulgg) or a form

conmpound of for mul or a
tegrgof, whereby Riaip aaebtwhem Bnt and Bl aee tabedn togsthenydthothe fiormula (1)

.4(D

Ln QF Nt Javent i on
i Stllf)g nd r?png g&nggﬁﬂ% h?té% nﬁfigﬂ?ﬁ? g'flOl;al s%%su Héirv%lo OnE Or two .
- fiphstinientsRgldacteddinerp afleyd, lqrdrmtye:eomjbst i t uents sel ect ed

fromal kyl, alkoxy, cyano . or halogen. 0 An exanple -

of themw@ﬁqn& f (hePédeANinvendort RHRVMH

8{? a_form 100t he?’gofe mv\hrér ein R4 |SL§E§?‘SMI§FI§Q&°M
Feok WhiEfein t uent s sel ected from al kyl or. cyano. An

R ou

mmaélectea ffd?ﬁh&%ﬁﬁ:?@%l bf‘%}ﬁpf A&Quﬁer W RRERIN 6c9afll§{1 aryl or

formula (1) or a eof
X2 is @t&mﬂywhwnabmqf@@mbﬁ@w;lkyl h&lﬁrd'dyalyil ;Sarglsrdieteroaryl is

“or hy Qﬁ@&ﬁﬁ‘lgg ubﬂ%feﬁ%nﬁh 5?]@ t#v ?e:&{ff)ggu%sﬂuen% sele@eg from-

are taken t er wt nirtrogen
alkyl, alkoxy, cyano, halogen, hydroxy, 0XO0, amino or ammoalkyl

wherein heterocyclyl optlonally has one nitrogen ring atom-and said atom is attached to
the formul’g (I) nitrogen atom, and wherein said atom is optionally further

substituted with alkyl to form a qﬁatemary ammonium salt.

An example of the present ini'entipr; is a compound of formula (I) or a form
thereof, wherein R; is one, two, three or four substituents selected from alkyl, alkoiy,
cyano, halogen, hydroxy, amino, aminoalkyl, aminosulfonylalkyl or

sulfonylaminoalkyl.

" An example of the present invention is a compound of formula (I) or a form |

thereof, wherein R; is one, two, three or four halogen substituents.

5
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atomto forma heterocyclyl ring optionally
substituted with one or two substituents sel ected

WO e@wmoedoks/| , hydroxy or oxo; - ' Rib is sel ech@U$20061044890

het erocyclyl or al kyl substituted with C3_12
cycl oal kyl, aryl or 20 heteroaryl, wherein each of

C3. 12 cycl oal kyl, heterocyclyl, aryl or heteroaryl is
optionally.substituted with one, two,. three or four
substituents - selected from alkyl, alkoxy, cyano

hal ogen, X 0x0, am no . or,  am noal kyl,
ot of B8RP s iept e ub s A craRui s e D form

AR RERInR Alslade R wb QubdiiBerdtosdIbdiad fréin lﬂb}drb%élﬁ Blkg'l alkqu,

atom and wherein sajd atomis optionally furt

- syamerqrdglaggnwi t h al kyl: to-forth-a quaternary ammonium :

salt: R2 is one, two, three or four substituents

sel ect;aedexfafrgm 8t &ﬁélpre@hkﬁmnu&yﬁrhooonw&a%fommg "(E)b\"a form

am no, am noal kyl, "am nosul f onyl a

thergasny hersin R oisl gagior tWO'submtmtgwwt%irgnshydmgen alkyl or halogen.
PCT/ US2006/ 044890 R3 is one or two substituents '

sel eCtAﬁﬁexfafrﬂms By dfe%@sfént fHvidtion B d‘&?ﬁ){ ound%f@&?mﬁﬁ () or a form . .

.halo and, R4 is one, two or th ree substijtuents

t@bmﬂrbﬁq wioag thapkﬁlx@;ﬁ swgmnf@ iselegied Jeam alkyh alkoxy, cyano :
? F of the present i nvention is a conpound of
ornmufa (1a)' / G R4 NOj --Rlalb . 5 or

- a forn1thereof mhereln Xlis Qor-S; Rais absent :
_-or hy¥regawle @ﬁ@mrﬁsem mvestign iscrgomprundrf fommela @)ier a form

ﬂfe?e&fa%ﬁ@rehpﬁf fsae, <f Br & &ﬂr@fﬁﬂlleﬁﬁs (skdectdl 26 %ﬁ(gl 8t 9§9n0

forma heteéerocyt ring- optional I'y substitut

-with one or two 10 substltuents sel ected fromal k

hydr 0XAn erample of thetpresent pveatienista eamprmdraf dganylp (éror a form

.. lerede, wHBRld tuted with C3-12 cycloal kyl', aryl or

het eroaryl’, wherein het erocyclyl is optlonally :
xyhsb dri: ed with one substituent . selected from al kyl,
hydr oxy or oxo, -wherein heterocyclyl optionally has

e en rin and said atomis attached tao,
%g“.t’czfrh ﬁ{heﬁy%f‘)aﬁr‘?ﬂmtl’r ogen atom and wherein said-
atomis'. optionally further substituted with aIkyI
BoaIS@meéoq rdtegpr y anmoni umsalt; 0

--whereinR;, i is absent when R;, and Rlb are taken together with the formula’ (I) mtrogen

atom to form a heterocyclyl ring optionally substituted with one or two

substituents selected from alkyl, hydroxy or oxo;

Rlb is selected from heterocyclyl or alkyl substltuted w1th C3 12 cycloalkyl aryl or:
heteroaryl, wherein each of Cj.j2 cycloalkyl heterocyclyl, aryl or heteroaryl is .
optionally substituted with one, two, three or four substituents selected from
alkyl, alkoxy, cyano, heloger_l, hydroxy, oxo, amino or aﬁxinoalkyl,

whérein heterocyclyl optionally has one nitrogen ﬁng atom and said .atom is attached to
the formula (I) mtrogen atom, and wherem said atom is optlonally further

substituted w1th alkyl to-form a quaternary arnmomum salt;

R; is one, two, three or four substituents selected from alkyl, alkoxy, cyano, halogen,

hydroxy, amino, aminoalkyl, aminosulfonylalkyl or sulfonylamiﬁoalkyl; .
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(1R -1-pyridin-2-yl-ethyl’

" piperidin-l-yl S 5-Br

R3 is. one substituent selected from hydrogen, alkyl
or halogen; and, R4 is one substituent selected from

w@bkdoylo6ious cyano. . An exanpl e of the present PCESLDEM4890

is a conpound of fornula (la) or a form 20 thereof
whereinRia, Rib, X1, R3 and R4 are dependently
selected from' Cpd RRra Rn X, R83 R4 1 H
(1S)-1-pyridin-2-yl-ethyl S5-C CH3 7 V\D2007/061948

.PCT/ US2006/ 044890 Cpd' Rla Rib Xi' R3 R4 2 H

H (1S)-1- phenyl -ethyl = .
B Bt %%ﬁnzewi}m?fr'&mhwrysen ol ot gvang dyalogen:
- (1R) - angycl ohexyl -ethyl s H CH3
"(1R).- 1- phenyl -ethyl S. HCH3 7 H (IS)-I-phenyI ethyl

Ril %—?."a bl S Rhegb Bl SRR RO AU oy, Shino &t togen

plper|d|n sHCH3 11 H

hex ahydy %‘ER{? %@ﬁﬂ’&?%?b%ﬁmm)ﬂl coglmun@qu fomlsﬂa Ha):
"(1'S)-1-cycl ohexyl -et'hyl s R Cl- CH3. 13 H

(1R) - 1- cycl ohexyl - et hyI S 5-|€1 CH3. 14 H - .
(IR)- 1-pheny| -ethyl s '5- ©®H3 15 H piperidin-I-yl s
5-C CH2CH3 .. "16 H (1 R) -%gj :

(1R) -1 -cycl ohexyl - et hyR,S
. (1S).- 1- phenyl -ethyl S .
~ HCN 21- --- piperi g_lg

20 leperldln -yl S

+ dsHON 22 H
23Hp|per|d|nl -yl S -

5-A.-CN 24 . H.(I' R-1-cy¥tdhexyl -ethyl s 5-C CN 25

H (I'R)-1-phenyl -ethyl 2% d . CN 26 H

(I'S)-1,-phenyl-ethyl s 5 CN 27 H,

érlRlorir B¥feboflivheteinl -€thyl s 5-d . CN -

XiisOor-S;

- Ry, is absent.or hydrogen,

wherein R}, is absent when R, and R}, are taken together with the formula: (I) nitrogeﬁ
. ~atom to form a heterocyclyl ring optionally substituted thh one or two-

’ substltuents selected from alkyl hydroxy Or 0X0;

Rlb is selected from heterocyclyl or alkyl substituted with Cs.12 cycloalkyl, aryl or -
heteroaryl wherein heterocyclyl is optionally substituted with one substituent
selected from alkyl, hydroxy or oxo,

wherein heterocyclyl optionally ﬁas .one'nitrogen ring atom and said atom is attached to

. the formule () nitrogen atom; and wherein said atom is optionally further

substituted with alkyl to form a qﬁaternary ammonium salt;
Rjis-one substituent selected from hydrogen,-alkyl ‘or halogen; and, .
R4 is one substituent selected from élkyl Or cyano.

An example of the present mventlon is a compound of formula (Ia) or a form

thereof wherein' Ry,, Ryp, X, R3 and R4 are dependently selected from:

CPd Ry, R;b . . ¢ Rs - R4
.1 H ‘(lS)-l-pyridin—2—yl-ethyl ) . S - 5-Cl CH;




28 Hpiperidin-"I-yl S5-F. CH3 29 " H piperidin-|

-yl .. S5-1 CH3 30 H 2-o0xo0-piperidin=l-yl

WO 20786198 H (1 S)-1- phenyl -ethyl s 5-F CH3 321;(F‘T/USZOO6/044890

R)-i -phenyl-ethyl S5-F. CH3 33 H. (I
S)-1-cycl ohexyl -ethyl s 5-F . CH3 34 H

S 5-C

(I1'S)-1-pyridin-2-yl-ethyl S 5-F CH3 35 H piperidin-|I

(15)-1 -pyridin-2-yl-ethyl

-yl S 5-Br CH2CH3 36 . H (1S)-1-phenyl-ethyl s 5-1
CH3 37 H (1S)-1-pyridin-2-yl-éthyl S 5-1 CH3 38 H (I
R)-I-phenyl ethyl S 5-1 CH3 39 H : -
(LSP91:Byc| Rexyl -ethyl S 5-1-CH3 40 1~ Rs = Rq
(IR - Iﬂ)henygblp@idmy-ll-ys 5 Br CH2CH3 418 . 5-Cl .TH,
(2'05)7;'()‘%2'8 usz P 150 Bao%c@mﬁ 5 R
429H ( - L}s 5-Br CH2 5>8‘ ek
(15)- 1%yc| EHTCY%lPhW"ShEL Br CH2CH3 S44 H ~ CH
pi ﬁerl dEE[n 1 (le) 1$heny4-eBryl CH3 45 --- wpipeHdin-lcy 'S
"93 (1 §)2y1%m9heny| et gy|4 éss&é}ﬁzé Cidgy, 47
yl r ty
(1§) 1%ycl o‘%‘/} é{F %’f"iﬁ%?'“%f‘ﬂ . cH3 %9 HH ",
(1%) =1-BhenyllsS wndls-%dethylcm 50 --& H  CH
4- (¥t piBper i dpiperfidiy1-yl - S 5-Br CH2CH3 5& . [H CH;
4- ﬂ+ pll@erl dl’lé?cai]ydﬂ)-c cléené{c@yngﬂ% 3 H CH;
R s B o
0 1175heny IRétlrFbebexalﬂhleI—B 55 HS SO CH
(1R} - 1-Bheny(1Rytl kphenyl@ufyd CH3 CH3 56 H5  '5-CI - CHs * |
(13- L-myridj Bep?dnﬂ-ll-ﬁt hyl ..10. 5-CH3 CHg 5%-¢1 'CH,CHs.
«(1§§-1ﬁyclo ?ﬁ}i hg};lq%khyg 5-CH3 CH3 Ag exgpp t he .
-present__i nve s conpound,- or a formt here&J
sel®ct fr@?ﬁ)'tll’fé’"g‘r"o%hl‘%%ﬂ& stingofS H
18 H ~ ' (1R)-1-cyclohexyl-ethyl S H . CN
19 H {(1.5)-1-phenyi-ethyl s H- ~CN
200 H .piperidin-1-yl S  H CN
21 --- piperidin-1-yl .8 H - CN -
22 H piperidin-1-yl 'S’ 5Br  CHj
23 H piperidin-1-yl - S 5-Cl CN _
24 H (1R)-1-cyclohexyl-ethyl S 5-Cl CN
'25 H  (1R)-1-phenyl-ethyl ) 5-C1 .CN
26 H (18)-1-phenyl-ethyl S sCa CN
27 H ,  (1R-l-pyridin-2-yl-€thyl "8 5CI . CN -~
28 H piperidin-1-yl S 5F  CHs
29 " H piperidin-1-yl s 51 CH;
30 H 2-oxo-piperidin-1-yl S 5CI .CH; .
31 H (18)-1-phenyl-ethyl S 5F CH;
32 H (1R)-1-phenyl-ethyl S - 5F  CH;
33 H '(IS)Tl—cyclphexy.l—ethyl S 5F .CH;
34 H (18)-1-pyridin-2-yl-ethyl - S 5F CH;
35 H - piperidin-l-yl S 5-Br  CH,CH,
3 .H (18)-1-phenyl-ethyl S 51 .CH;
37 H - (15)-1-pyridin-2-yl-ethyl S 51 “CHj
3 H (1R)-1-phenyl-ethyl - S 51 CH,
-39 H (15)-1-cyclohexyl-ethyl S 5-1 CH;
40  H (1R)-1-phenyl-ethyl S  5Br  CH.CH,
41 H . S 5-Br’

CH.CH;



CCCCFA SC1'" sl NNN1dOdOCI OO Iru,. NH
HNH Cpd 1 Cpd 2 Cpd 3 C \ sC \ sS -C NN NC
w@2@7/06@8 NH NH IH' NO H Cpd 4 Cpd 5 CpdP@I/US200€044890
2007/ 061948 PCT/ US2006/044890 77 S N/ N\ I / N

1:::0 0cl Ocl Ocl NH NHNHDb~2 Cpd 7 Cpd 8 Cpd
9scl s NV, / NVI A cl N

1 - Ry~ R, .

Cpd - R, Ry

. X

42 H (15)-1-phenyl-ethyl S 5-Br “CH,CH; -

43 - H  (1S)-1<cyclohexyl-ethyl - S  5Br CHCH;

4 H piperidin-1-yl S - 4Br CH;s

45 - piperidin-1-yl 'S ' 4Br .CH;

46 H - (15)-1-phenyl-cthyl S . 4Br CH;

47 H . (15)-1-pyridin-2-yl-ethyl S 4-Br CH,
48 H (15)-1-cyclohexyl-ethyl S  4Br. CH,
49 'H ' (1R)-1-phenyl-ethyl S 4Br CH,

50 ° -~  4-OH-piperidin-1-yl' S  5Br CHCH;,

51 . H . 4-OH-piperidin-1-yl S S5Br CH,CH;

52 " H 1-CH;-piperidin-1-yl -8 5-Br CH,CH,

53 H piperidin-1-yl O  SCH; CH,

54_. " H (15)-1-phenyl-ethyl o 5-CH; CH;

55 H (1R)-1-phenyl-ethyl O 5CH; CH,

56 H (1R)-1-pyridin-2-yl-ethyl e 5-CH; CH;

57 H (lR)-l-cyclohexyi-ethyl O  5-CH, CH;

An example of the present invention is a compound or a form thereof selected

. from the group cons1st1ng of

Cpd s . Cpd 6



HNHOCL NNRNH Cpd :10 Cpd 11 Cpd 12' O O d
s/ \scldid NHNH'NH N Cpd 13 Cpd 14 Cpd 15 s

WE201/0619B N NC N\ | NC / N\ d Cl1 O 0 O |PrPChMBERSIbG/044890

NH 7b. Cpd. 16 Cpd 17 ' Cpd 18 10 WO 2007/061948

PCT/ US2006/ 044890 NC/ N\ NC/ N\ I NCN\ Ocl cl
cl ItmNHr Cpd" 19 Cpd 20 Cpd 21 Br G O S T d
S/ CLNVI NCNVI NC/ .N\Y C1C C@ OHNPNH
NN Cpd 22 Cpd 23 . Cpd 24 cl G C sct s -C), s
c - N-NC” / N : : '

10



-0 d O0OO0Od NHNH NH Cpd 25 Cpd 26 Cpd 27 F |
a' vVs/ )Y\vs/ Ad\VSNN\V/ NV | cl OIHN,

WO Rbo7REIHMS U U . U~. Cpd 28 Cpd 29 Cpd 30 11 REX/US2006/044890
2007/ 061948 PCT/US2006/044890 FFF S/ Cd \ SOd
Ocd Od NH'NANH INmlIUu. . Cpd 31 Cpd 32 . Cpd
33 -FBr SS SI\SsSjccad NNf/NVIOdOOCL

flit'. NHUu,. NHi HCpd 34 Cpd. 35 Cpd 36 | | | S
d:SsS./.i Ood d oOocC NHNHNH¢t-rr Ilrr.. Cpd "
37 Cpd 38 Cpd 39 Br Br Br ~ldl / 1S/ Q o

S 1- NS cl e
ST LT

Cl ; Cl

O

- 'NH B NH . ;
T, ‘ . .

11



| OOd NHNHNH Ilullrn. Cpd 40 Cpd 41 Cpd 42 12
WD 2007/ 061948 PCT/ US2006/ 044890 Br Br -Br S/ | \ [/
wW@Ro0F0ad4s N N OCI C C NHjJHN Itu,. Cpd. EGIr/uSmde/044890
44 Cpd 45 Br Br Br SO SC Sicl NNM Ocl OO
cl NH NHNH till,. lift.: - 1iii " Cpd 46 Cpd 47 Cpd
48 Br Br Br S, | S, NN\ INV C. C - C . NH
IH HOH Cpd 49 Cpd 50 Cpd 51 gr O \ SI \ / A O
NNV I / Ncl G OC O o

Cpd 34 Cpd 35 . Cpd 36

Cpd 40 Cpd 41 Cpd 42

12



NH\NH N Cpd 52 ' Cpd 53 Cpd 54 13 WD 2007/061948
PCT/ US2006/ 044890 N OO o d pd o C NHNHNHCpd

wW®200006119%56 ' Cpd 57 Br C1 HN . Cpd 58 . DefPCi/Ub1n&044890

As used herein, the following terns are intended to
have the following definitions. The definitions
herein may specify that the chem cal term has an
indicated fornula. The particular fornula.provided is
not" intended to-limt the .scope of the 5 invention,

but is prOV|dgd *as” an il'l ustration of the term The
.scope of t er se defi M\ :
i nt ended tQ ixncl ude the plufality of varlat;g S
‘expected, to be lided by whe; i

the art. m "al kyk
or straigh monoval en |
up to 1 arbon at ons. typically .

i s not limted to, nmethul, ethyl, prop
i soprop¥I'\ n-butyl, t: butyli pentyl, hexyl,{ he tyl and
the, |ike en further: suEéELtuted subst i t-ueént

n

vari abl-es be pl-aced o al kyl - carbon..at om
" The tgrgms al kenyl " partially u yrated
branched or strai-ght cha&?h34 noval ent h?ﬁ{ocarbon

radi cal .0 p to 10 carbon ns havi ng at st one

15 carbonr\anbon doHpIe bon ereb& the ddubye bon%l
is derived by & enoval of on rogen afjom

each of Fadiacent carb At oI

oriented aps 4-WD 2007/ {948, PCT/ US2006,L0448

\ e Cis (Z) or
conf or npt-jNh. Al kenyl typ EMIy |nclude§
Timted t, et henyl (vi nyl"K
propenyl . {
When furt
be pl acggh 450 any “Cpd 47 . Cpd 48
. BR : .

XS ] -
7

al .

t is not

yI or . 2- prope ., but enyl @e like.
= substi tuted, stltuent vari may

© Cpd 53 Cpd 54

13



al kyl carbon atom 5 The term "al koxy" neans a radica
of the-fornmula: -Oalkyl. Al koxy typically includes,

wheio7ioeomot | imted to, methoxy, ethoxy, propoRgT/US2006/044890

but oxy and the Iike. When further substituted,
substituent vari abl es may be pl aced on any al koxy
carbon atom The term"C3.12 cycloal kyl" neans a
saturated ar partially unsaturated hydrocarbon ring
systenlradlcal or linking group. The term"C3.12

-cycl oal kyl " also - 10 includes a C3.8 cycloal kyl, C3-10
cycl oal kyl , r C9.12
cycl oal kyl &g h.as, o
but not Ii ) :

cycl openty SR
cyclooctyl ' , ' S - a

1, 2, 3, 49t r ahydr o--napht '

5,6, 7, 8-t ¥ ahydr o- napht ha
6, 7, 8, 9-T&t r ahydr o- 5H berizocycl ohept enyl ,
5/6,7,8,9, hexahydr o- benz cl ooctenyl,. 1
fl uorenyl > cyclo[2.2.1] he :
bi cyci o 1] hept enyl., Io[2 2. 230cC ,
bi cycl o{féd%s 1] thtyI b| ?}I/)gi o[ 3. 2. 1] oct y:'d£>LIS7
bi cycl o[ 2. 2. 2] enyl, bicyclo[3.2. 1] octenyl,
.~ adamant an’' oct. [0-4, 7-met hano- | Hi ndenyl., '
* “oct ahydr o- -pentalenyl (also referred-to. as
hexahydr o- 2 Ra10- pent al enyl ). and the |ike. \Wen
further . subs&iNtutgd, substituent variabl es.may be
placed (o] ring. carbon atom 20 The. term
heterog¥§ | " means a saturated or partially

10

15

.ring carb

. heteroatomis nltrogen an

unsaturated ring system radical, wherein at'least one
at om has been replaced with one or nore :
independently selected fromN, 0, S, S(O -
or '802. erocyclyl ring system further includes
a ring systé&m having 1, 2, 3, or 4.carbon atom nenbers
repl acedr®y8a nitrogen atom . Alternatively, a ring nmay
have Q, 1, 2, or 3 nitrogen atom 25 nmenbers and .1 - .
W’g’é’FP’Hr sul fur atom menber. Al ternatively, up to two
adj ace Hqu ,

A ugédriﬁrel ?51?0\9@% Bﬁnesh%{a Er(tgx%% s ehragg?{oeﬁ]f‘oﬂo%g
sicfinisione.d The dafinitioss heneirOnayiepenifydhial the chempicabterm has an indicated '

5%19??0 e?’%fhp ] rltrﬁuhb ﬁé\ﬁgecf o not ?Hté{l{qe’d I& g/i?l? %}.He dslc%gﬁ ef the

pyvention) butis 3ro&udnddsamylllusttmmmaifylhe tetni dhelsgbpe offle per se

| %gg%gll feﬂpnl gn azdc?ldq¥ in 1% nglg i)gfr%g{yn |var1aaons expected to be

2nqiyde1!zl@omwaorpy1aagsihlldnmdmpyrrool yI [ soxazol yI
i sot hi,gzol e adi azol fri.azo
tetr az'@T ‘\4“ 3?‘?’212‘8??% mt aigg branc hﬁd ﬁtaﬁ‘ Xlonovalem

heteroato B

, yamim,dn,ra@icsn&fﬂ P toy1o, catbohr &ibﬁh)s amikyl tgrpfcﬁnsa kidlydes, but is not -

t hi h |- 2007/ 061948 '
&’Eﬁ" %Iéﬁ I a%ﬁﬁ@al 191555’ or 1 n- Bgtry?,ﬁlmt)ﬁlypentyl hexyl, heptyl and

e BiZé. MWhen ﬁhﬂ%r%&bﬂuhsedaﬁﬁisnﬁieﬁwﬂla@re%ﬁﬁaybe placed on any alkyl |
|ndoI|2|nyI i ndolyl, isoindolyl, 3Hinddlyl -

P@HVP (also referred fo as 2, 3- di hydr o- |ndolyl)
b enzo[fald wfnf ka1kBRNZ Aldaht BiaRYally unlgﬁﬂ‘d'ﬂg@lg%}éﬂed of stralght chain

benzi m dazol yI', benzthi azolyl, “purinyl,
monovalent hydrocarbon radical of up to 10 carbon atoms having at least one

carbon—carbon double bond, whereby the double bond i is derived by the removal of one -

hydrogen atom from each of two adjacent carbon atoms. Atoms may be oriented about

14



10

15

20

‘25

30

. nonoval e unsat’ur a

4H qui nol i zi nyl, quinolinyl, isoquinolinyl,
ci nnoli nyl, phthal zi nyl, quinazolinyl, 5 quinoxalinyl,

wa2@7nexols hyri di nyl , pteridinyl, quinuclidinyl,PCT/US2006/044890

hexahydro- 1, 4-di azepi nyl, 1, 3-benzodi oxolyl (also
known as 1, 3- et hyl enedi oxyphenyl

or benzo[ 1, 3] di oxol yl ), 2, 3-di hydro-1, 4- benzodi oxi nyl
(al so known as 1, 4-et hyl enedi oxyphenyl ), tetrahydro-
furanyl.,, benzo-dihydro-furanyl, tetrahydro-pyranyl,

. B&%%bﬂérﬁgﬁﬁgeq@ﬁpﬁﬁﬂy Z) or%t'arn%Q]\éfjcr:gnfgprxlxaetn% Alkenyl typlcally

enzo-

onﬁ}dksfbltte!i nalﬁylmted tb-ledpniybdvaml)a ﬁ)b&)[ielnym%lyl or 2propenyl), butenyl

gnfgﬂ{?l lh{;:jr ﬁrll-l- qréﬁlésﬁ{glgt)éﬁ )(sexiqgtgtl}.}wt vanables may be placed on any

m&ylahydﬁa&ﬂyrlda2|nyl hexahydro , 4= dlazeplnyl , ,
hexahydr o- oxazepanyl 2,

di hyd °fel’4n belkoBY Bk fadzca§°fj‘ihﬁ§%wlb€ﬁ>za¥kdi afikoxy typically
BrchrdRes it i€ hol Emaed 1d) %EEtH&x , ¢thoxy, proPoxyg butox]y and tf'le like. When

aza- blcyclo[2 2. 2]octyl 8- aza bi cyc

furthes shstipated] bstitepforriables mytlwerﬂamdl@ any aﬂsoiry]earbon atom.

t
yrooar ke EER R B B o o S PR e

hy@dmogarbop ﬁmgwstenamﬁtqaholehwlng gravipe ﬂ;ue term s, amanldalkyl” also
AR Sl G B Pl TSRl B Syt or o

aro
sxﬂé@d;h}'lrlang system widicad iand glhe hle:asichczsebutlmghﬁﬁtehaﬂ @,tcmpmpyl

epe k@ﬁb@:&gﬁeg}@%lée,% Cﬁ?%eéeny CY§ "SRV Soctyl, indanyl,
dxdbnyle ﬁ,2l334-tfﬁtahydl©)nﬁpyﬂ1amh9~5 6 m'ttafﬂ@ﬂ)’d-nﬁ pHiBalexsll €Ms

YOG, o el BT B M engocyeotens

flﬁﬁltehynbﬁd)&lo[z cquewn bjdyclo[2 Qqqﬁéptényl Ellayéldlzaz ojoetyl,

Pikerel o §?(ﬁ91rflop¥ gaz' HM Qﬁ%tﬂghwvlﬂ %53(9%»94 bicyclof3.2. noct?enyl

henagiiidi %@Mdromﬂﬁﬂh%bmmdenyl ReaRhN-2, SOIPetlhano-pentalenyl

azai ndazol%/a 25 benzoi xni dazol yl ; benzot hi az
|as

hsgabYdseley Blehanotneniabery batidathe |h}c|e When further
QaRaAked, %ﬁ@itiﬂwnt%hﬂlé& maﬁ?*ﬁ‘e é&aldnzdxﬁwin &fb&?hl{oﬁyl

i soqui nol i nyl ,cinnol i nyl Ui Razol i ayl .
qui noTheitery “hetergeyephtragans @i Sﬁwrate@DEPMIaHy Iunsatdratmmg system

1d gfl(i‘;(%é) ‘g ; {!I"e"{t O‘}S%ﬁgﬂxé Eg %Q?ﬂll &ge%?%e@la CF \l%tﬂ%ne or more

gerpatomeindeperdeatly Iselsc}IBd @Wh N P2 8nS(Q) o1 3M@4.ngy l@:@uq:yclyl ring
Qrstérﬁ] furftﬁrrﬂ;'cjzlﬂdes a ﬂhé ?\ﬁ%ém ﬁ?@m%elr e§],aor 4gczfr)ggn atﬂﬁhmembers

t’erm "am no" neans a forn .
fEplaced bya witrogeadtonl. " Alteantieely, a dog caly habe Ohe, Z,r Buligdogen atom

PERPBN Y DRSS S B mERbRo I PBRYYSIF YR @ Shocentring

. menﬂ:drsuahy b hbfeeozftmnmﬂberembrmlﬂdtewﬂoﬂi i€ ilitrogeh add the other

R ARl A = 02 e T (o
t he f He@b@yclyl@&ﬁ):aﬂﬁﬁfﬂdiﬁls but is not limited to, furyl, thienyl, 2H-pyrrole,
2-pyrrolinyl, 3-pyrrolinyl, pyrrolidinyl; pyrrolyl, 1,3-dioxolanyl, oxazolyl, thiazolsll,
imidazolyl, 2-imidazolinyl (also referred to as 4,5-dihydro-1H-imidazolyl),
imidazolidinyl, 2-pyrazolinyl, pyrazolidinyl, pyrazolyl, isoxazolyl, isothiazolyl, |
oxadiazolyl, triazolyl, thiadiazolyl, tetrazolyl, tetrazolidinyl, 2f1—pyran, 4H-pyran,
pyridinyl, piperidinyl, 1,4-dioxanyl, fnorpholinyl, 1,4-dithianyl, thiomorpholinyl,

15
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group 5 The term "hal ogen" neans the group chloro,
brono, fluoro or iodo. The term "sul fonyl am noal kyl "

wore@nse®4s adi cal of the formnula: X02- NH al kyl P@F/US2006/044890

-S02-N(al kyl)2, or a linking group of the formula:
-SO2- NH al kyl -term nal group. The term "substituted"
nmeans one or nore hydrogen atons on a core nol ecul e
have been replaced with one or nore radicals or

| i nki ng groups, wherein the linking 10 group, by

-def nition is. o further, JbStItut . JThe ability of
Sy R i By S ity o, Eppnol Zinyl,

mﬂdmg@&nﬂb@m BH-MlymdoYm?m&%txﬁﬂ:rM t612¢ 2%&#}1&&% inQolyl),

result in a chenically stable core nolecule.

%r@ ol Afuryh, heparlatthienyl. d&-trdaze]yl. bearimidazalyl; benzthiazolyl, purinyl,

%ﬁﬁ&iﬁnﬁa&ﬁxﬁ%ﬁﬁ %ﬁuﬁBﬁﬁylf bﬁﬂolu&ﬁ AhhDHIE gfu?lgz].zolmyl

hati on genera P norrencl at ar ul es
9?’@0&%1!?5’1{ h8@@ghfbwrldmyﬂ@tm@cylo gumechdmhh hexahwdro-d A-diazepinyl,

'f%r § - 8i5x g)liEEMSJ nglgtlg]()vn %}a 130 I?lgdh? e%gdloggﬁﬂpena/ r%o{ In?é] dioxolyl),

cont ext t cer
Bedibydror h#fmnimﬂionimyl Gtiosknovm asal 4@¢1sylemdlnm¢y@den.3tlﬁtt65ahydro- ,

; tati.o a sa st er eoj soner
BEN B b b S B e Lok .
ﬂﬁ'ahydxeFthlqﬁwhdfeugo-dihyM-&bahleE,GWQS eatrahferopd Bssy8lohepta(b)thienyl,

e D AL ShTanaED Rt Lo bareastriaReria s,

fepiahy dro-pyeReiyl, ddkyhiiba £aantpiage h&xaﬁyﬂﬁ@-m@oxazepanyl 2,3-..

‘ h
- EPandBgpdighanty2 kintdip Ben R gushiery Bostong e Thepiyl, 1-

antbicgabpe, Q?ect}Tth &9%&[&5 20f okt 2? 6361y clof £ 'i?liegﬂrl and the

may be present, in the form of phar maceut 1 cal

HE?:ept abl e salts. For use-in nedicines, the

' phar mae eathi cayl ’Vmeﬁﬁcﬁﬂbﬁ@il'a@erﬁ AldeSturfbd &&ﬁbon ring

of this invention refer to non-toxic acidic am ni-c or ,

piptere radiealodiryl Hag systemsrincludeibeayl, aaphthalrayeatul owl) anthracenyl
ﬁlg Akl e salts of the conpounds of this invention :

I nc de acid addition salts which may, for exanple, be

f or medhpyerm Shateroaryd’d mmnm mphovgent hesm:umwdwmknatlc hydrocarbon '

h
 BERTELDT St PR BSTARSD ScRRLALA Boet with e

ex:mdre keitrfoatants mdependenipsdlectad frdm Nabe SCS@) @1, SO,, as defined in

BABELIA S50 P PRS0 o 5 0 B e,
ﬂ’ﬁﬂﬂoﬂ.}&ZﬁﬁiﬁhiﬂlﬁB @Qrazpl)d)&pdﬂm’zblyl a%tﬂlazolylFLdﬁaHﬁEzﬁm aridbsifl,

W RS b b sl .

' am«myl pindoliyl] belezopkahhylMBsrablb]&aéiya, mﬂaiblyl?' @@hmuazolyx
S|uInsaIttﬁ a{lﬁ)llne ea“fl)metal sal ts, g.
ggﬂﬂ ﬁf 1yl, benzothiazolyl, benzoxazolyl, benzisoxazolyl, benzothladlazolyl

benzotriazolyl, punnyl 4H—qu1nohz1ny1 ‘qumolmyl isoquinolinyl, cinnolinyl,
phthalzinyl, quinazolinyl, quinoxaliﬁyl 1 8-naphfhyridinyl pteridinyl and the like.
The term “alkenyl-carbonyl“ means a hnkmg group of the formula
~alkenyl- C(O)-termmal group. ,
* The term “alkenyl-sulfonyl” means a hnklng group of the formula
-alkenyl SOz-terrmnal group.
. The term * ‘amino‘‘ means a 'rgxdical of the fofmula: —NI.‘Iz; :

The term *“aminoalkyl* means a radical of the formula: -;-NH—all'tyl or N(alkyl),.
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5 magnesium salts; and salts forned with suitable
organic ligands, e.g. quaternary ammonium salts.

wabwg/o619epr esent ati ve pharmaceutical |l y accept abtBUSHDE/644890

include the follow ng: acetate, benzenesul fonate,
benzoate, bicarbonate, bisulfate, bitaftrate, borate,
brom de, calcium cansylate (or canphosul fonate),
carbaonate, chloride, 'clavulanate, citrate, 10 .

di hydrochl ori de; edetate; -fumarate, gl uconate,

T st P RRR BRI ST R GEE -0, atn

aﬁmuﬁkﬁtg%roﬁfeswﬁtfennulai INIat&mz lk plefeeminaB SRS,

pal m tat'e, phos e/ di ate, saljcylate,
st ear te‘iﬁ‘J'JI qagf (‘}g ngezoyn of; e fergayla:G(O)-terminal |

pbresent | nventl on. includes within its scope
prodru s and netabolites of the 15 conpounds of this
i nvenflibgierm rhalegray aneans theiopp ¢hlage, tapaonfvetandripde.

Wil Bfe Dol imﬂﬁ&éﬂéﬁl“"rﬂ&ﬁxs a%d&&%ﬁﬁé’?&&ﬁ?ﬂé tSt@ “NH-alkyl

are readily conve vivo into an acti
eon¥BerMialkyhuor alinkike srouplof dee foimulae a?@&NH{aﬂcyﬂ-hmmnal group.

Pr eSeRi, iy &%‘rﬁngdbgﬁtuté(f‘emé ls'One o? gnore h %%lgr? g%on}]s orb? core molecule.

enconpass e -neans f or reat I ng

: bamﬂmenlragaeed ®ith ona dr anwe raiicads dlellinking Qrcﬁ@a,&eherem the lmkmg

| greo%g ia%gaf n 1EJ§I1sn %lvﬁ\%g@rgge Co&&] g(g. E‘E t;ufl é{’)\éfu}t]ﬂ:}lar radical or

hhhng(gfroup!\lm mblawulh@dﬂfgﬁn @ttgh ¥s dpRinhdlD} expeeted Wytdtienkilled to art to
scope nventl ecpﬁl beit not specifically

ﬁqsgréll%gé: elpg:fllly@gaih:led?q{e i nstant conpounds. The

t er m "The @etin OdepeRaciEl s cfbesdTaAGE e they/stAReeR vabibBles are specified
formaof a functional =~ 25 der'ivative of a- compound of .

fhan indicatRd cnkigatiop. s ) ¢ - ‘thereof), wherein the prodrug
my  Begederald IUPARL hBENEI ARG RS REECEEdIRfou gﬁ@% X is, 1scéosure

converts in vivo-to an active prodrug conp

Iatlvelx gpactlve precursor which converts in -vivo -
ARAKE ?] odrug conponent; or 3) a relatively

| eSS Thkiteien “foBmD @n eRRblatdd foh@” Clﬂ%?%ﬂtekﬁﬁérem means that certain
contributes to therapeutic biological .activity after

BUBB i PreBfr inYPnfiop gnqpi exist n yarigusggolatadzaases sush as, without
ﬁﬂﬁ&ﬁﬁﬁ'@ﬁl‘d sﬂ%fé?ﬁsﬁﬂﬁ’é’re&ygtﬁﬂnfehﬁo@ﬁlo%}{ rﬁl‘i’é{ls solvate, hydratc
preparation of suitable rodrug”derivatives are

8BS Praskae thefwhaexféam ‘he Trpse Py MVERLqH ernompasses all, such

' Ebmp&kiﬁ!jﬂﬁﬁ& @nd Eﬁlﬁﬁl\féseﬂlere%? 4Reludi lﬁ? aEﬂ{rem:orH?(t)Lﬂm llhhfe form of

nmeans phar.maceutically accept ab formo
mew%bams SRETQUIISOBF BiFgr tures Pt B¢ anetdr iiscaery ésush as cis

EnHEROUR ofgfogtefes Hn)\’tﬁfgs'o?%(sgﬁle c%%lhfmﬁa%z ers,

wherein t erivative is-a relative ess ac
conpordéatcompounds efthe prasdnt inwentiongoay ba: presery it ahe foxm of

L S P T e —

aaepableomitst of/ﬁneloomuusdsmﬁ thlsandeﬂﬂ(mtrufeem non-toxic amdlc/amomc or

basm/catlomc salt forms. : ' T

- Suitable pharmaceutically acceptable salts of the com;;ounds of tﬁis inventic'm
include acid addition salts which may, for example, be formed by mixing a solution of
the compound according to the invention with a solution of a pharmaceutlcally
acceptablg acid such as hydrochloric acid, sulfuric acid, fumaric acid, maleic acid,

succinic acid, acetic acid, benzoic acid, citric acid, tartaric acid, carbonic acid or
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5 thereof. The term"isonmer" refers to conpounds that
have the sanme conposition and nol ecul ar wei ght but

waledo7e6194$1 a physical or chemical property, orP@DUR2006/044890

Such substances have the sanme nunber and ki nd of
atons but differ in structure. The structural
difference may be in bonstitution (geonetric .isoners)
or'in an ability to rotate the plane of polarized
light .(stereoisoners). 10 The term "stereoi soner”
%l%s?xhéﬁ&gcih?"j”ers of identical constitution that -
Iffer 1n the -arrangenment of ‘their atonms in space.

Enant Furthermam withabe eompomrds oditiee prebait ¢NehODR carry an acidic.
in.an asymmetri.cally substituted cgrbon atom acts
RS i P PR 6 B el Boreclomiy el gl meta

seilsee | odilnator ipstassitimsdafes F1Rslak) rtnnéthBsals! ¢.8) caldi®m or
|rrg]?e, |ng}§ lﬁrt}a t he absgnc,e of an axis and a-pl ane or,
Hagpesug s % sals formed paphsuitablegreanipligandse e @ quaternary
afmodiurd s@led.r of .nol ecul ar species that. are mrror

i mages, of each other and are not superposable. The

t er m THESJERiCRO#}ve Rharmpeeutigally agoepiablsraits indhade thafellowing:
aRtaté It "HRhzd Rt 20 L oo : :
repr e’? g'% %&%ﬁgﬁgﬁgﬁ%l %ﬁ%%%li@’gﬁéarg%&s% g%{{ﬂl?fdt% ot té%‘%a ?% un 53%5’ bromide,
eakeipgl. campylete (ar eartiphosulfosate); whrblonateRMloridel clavulanate, citrate,

J At fi i oL y
. %ﬁgdrogﬁfb%%, éc{é?atg,qalfng.lrag%,: éigﬁ:&n%Per, {ggﬁ&g%t'gﬁ{ficjr_gbam@et ‘qﬁ)bromme,

stit u_ent.s aroun ca
hydseeriaride, iodide riaothirinateniactate atialoef Afafeate) nearndelipy wndylate,

qujJaml ar uant,it.ies of two enantjoneric species, ,
a2, Bhmoe it aBoumdteufiooiehais saligy ke siaprate, sulfate,
shiceintaey;, martragef tosglateact i vity" refers.to the degree to
whi ch nol ecu nracem ¢ m xture of

chiral. I ron )
chi r a i BrEth BECHHgR dpdludes withiniifcscape pridaias 8 metghalites of the-
cimpdunds of tis §RRARGA. T fRAR! suchPRbFulS MEmetdbBAtes will be
‘%é\fter in.the orientation of substituent atons in ,
Fraenal dery#ives of thepaseprunds B aksoigpdily pantvgriible imvivo into an
@yiokeaipplind.i Ng, or to .a bridged bicyclic system '
Substituent atons (other than hti;gr ogen) on each side
of a Chphdnthespehadyel mrasmsahef theprdsent inventics, the tZrm
‘GaffihGterRk 9Rall & fass fhe. i 8N am ing or ine a
substit ue%t s ar e&gﬁﬁ%s%g? [ @gﬁéifgt%@%dﬁl%f %ﬁng “?rgﬁnsl Iobp?egentmga '
syRdramag. giserderds shiseagodesoribedhdreindvith m cohmpotidd specifically disclosed

' [ e oni ented.on t .

G oAl O proliily GUBSEbONEI S, Sl FOME S Tbrsliths twetucea

withia the sctipe df animventictealbeit poospecificRlY dislosed For'ceRBiih of the

mélﬂté I"io gg atom configurations relative to a core

nol ecu and arée intended to be used as defined in, :

El' Re I Th@temgipeo?rﬂxg” WEaR0H) ﬁhfﬂﬁih‘&él&idagi/abﬁ‘ﬁﬁﬁﬁé g(ﬁﬁggpa functional
e _Co unds o i nvention na repared_ as

QRS G eSS BaRind St B ERkIPR faror A Bt Mhctsn isaupdrug may

ber I egelaviedlyfactive precufsoRwhich EOnveHS B v RY 8 hétRRYrodrug

resol uti t echni ?yues i ncl ude conbi ning the free base"

COBIPOPPRY, 2@ TgiatiyelydnReivesp@rsosrwhigh comysfisip wivedpan active

pusdriag cothpoRbnts arl3y al'thItatiV@lyQ&is%ﬁ% chpSrent 8t Ih%rdaﬂﬂmnd that

oplticall.y active salt . .
cohtributes to therapeutic biological activity after becoming available in vivo (i.e., as a

metabolite). Conventional procedures for the selection and preparation of suitable

prodrug derivatives are described in, for example, “Design of Prodrugs”, ed. H.
Bundgaard, Elsevier, 1985. | ' .

The term “metabolite” means a pharmaceutically acceptable form of a
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5 (followed by fractional crystallization and
regeneration of the free base), formng an ester or

w@piodeecois each of the isonmers of an isoneric peCT/UR006/044890

reaction with an appropriate. chiral auxiliary
(followed by fractional crystallization or

chromat ographi ¢ separation and renoval of the chiral
auxiliary), or .separating an isoneric mxture of
either an internmediate or-a final product' usi ng

R e e e

ernore, cCO he presen

dmyvahaa és mraaawvelyrmse actpad gomyonknost thmwmbﬁm(l that contributes to
s such.are i.ntended to be

e i blTodiflaouRig el S SeiBh I e oaah 1 on.

sone The pkaeﬁaﬂp&umdmamﬁlateabsmbmﬁcﬁ&)mahiaus WohREs and mixtures
é‘F ydratgs) or conmon organic solvents (e.g.
b"é’ﬁn e&rg} Ssamer rgtery o campaygis that have ‘ﬁ‘ﬁéaﬂnﬁl@@)npomlon and -

RBEECRIA? hve@é}ﬁ b%'t aﬁfér Hh %gﬂ?ﬁcilcbr REeHBRGP Q}B}‘éﬁ? doﬁ%c;tﬁ' Such

t he Scope his inv ion. During

%W@@@g@ésavpdhe maumbpwd&md héaf@msrlm |dcf§ercm strhe,ture The
QERIGAL diffekdhe8 thd flgb mo&ﬂl% 159 g%ﬁ?)e I uff@ ?éo'fﬂe\fég) t'in gn alr)r%l&y to rotate

reacti ve groups es concer ne
@Qmmmmd lm(st@rbbmoman)both Thi s maybe

achi ey ent i onal tin
gr ou pgﬁg %‘I o%lgr ﬁa’ AN Lo it o qﬁr‘@?rg f %ﬂﬁ{j’g}ghat differ in
the an@lgemem dfhhm - gtiomys, mesdaceJ Enatiotdefandng, dlﬁﬂtﬁﬁdﬂibrs are '

d T.W Ge
S Rerre bl b Riibe s ERADY Syt torbSh Ripmyprta go qebival
S, 1991 The protecting groups may.” be renoved at
S|n nmet hods known in.

a con nlent ent - sta
the a ﬁi‘é‘i“‘g pf%‘ﬁ o EJ%’ tha i '@Bzummerﬂﬂ itp mirror

~ ﬁmgeptx@;slsruigqhe ABsein@e b en &0l alpnarﬁ:%tmeﬁér bESHRRERlry. The term

mly, a receptaor super-famly with a

. d’i“é’f“il FW \Féfeﬁ%&q @Pﬁ‘nofo% PaipQmolechlan spRSiRs thateare gHapRmages of each

&ﬂélcethd 4B bt El?pe%dsﬁﬁl% eliﬂeci ‘(‘ﬁgﬁ%@}rﬁr aﬂﬁ‘erfs o stereoisomers that

a en¥late Cy C ase to inh I calciumc

gpne ff‘é%té%ﬁ%) FHTIgF imggess dhe smb RCrasd "§0represent the configuration
BN SHTBA %Jréh:ﬁxao&ﬁﬁa‘i ekbbfl aR{]rﬁﬂsy fﬁ%g QI8SROCLAL ko ‘denote the
W th nenory and novenent suc I ppocanpus .
retasivecpnfigenatigny of substitients aneyndaoehiiah asibon atfm@pt or

* (rovormhermE Ak e Rl AR e Rk 1A Sohgnd of cquimolar

QOOViieE IO @@ﬁﬁlm&p@ddﬁ Sherain thd atopound is devoid of optical

. t t
&?%tgegg‘%ﬁéljé&n) tgéragg ?\flt gs')}o%%éeﬂ%%:%e \gﬁ}fkﬁeﬂlﬁhgﬂ,&ulc or
nEya@nsc mizture sf Elyingd hmldctdegmneaes( meldlanmiflp@lz&ttea Night.
i hnat vascul,ar smgot h nuscl e -C

(b oo, 438 Heslotriq R8Tt e S e ol it i grientation of
subbituBi 2018 {0 relaﬂxdnshhftotarca@ﬁoxﬁa&bbm dblisle B6AR ha&ths/cloalkyl ring,

0 BB oA Bk LS 1Bt (b hon PiigESmRY ich side
STLSE Bort-8Atb8n double bond may be in an E or Z configuration. Inthe “E” -
configuration, the substituents are on opposite sides in relationship to the carbon-carbon
double bond. In'the “Z” configuration, the substituents are oriented on the same side in
relatlonshlp to the carbon-carbon double bond. .

* The isomeric descriptors (“R,” “S,” “E,” and “Z”) indfcate atom configurations

relative to a core molecule and are intended to be used as defined in, the literature. -
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(bronchodil ation), eye ciliary body
(i ntraooul arpressure). CB2 receptors appear to be

w@eoonaeiokyy expressed peripherally in | ynphoi d PCEHES06/044890

(cell nediated and innate i munity), peripheral nerve
term nal s (peripheral nervous systen), spleen inmune
cells (immune system nodul ation) and retina
(intraocul ar 10 pressure). CB2 nmRNA is found in the
CNS in cerebéllar granule cells (coordinating notor

al S0 SusonERRpiE 6 A alioR iy SRS iy Rllssormers by

pitlergsanersspstifiseyntheats dnamlxyedtfrém andsarthemieshiagt. Conventional
n.or .inhibition of - a

t
LA e W08 B B R Al B8P

dn mntbemq)amumgﬁasﬁcallpmbﬂ% hélll (af Bs) &f foﬁln' 2 Gifffcally active salt
ut _.are not limted t

OB &R by AhcliBan e Mo s g nasstinond i fice bass fesining an

erelusr dahgide OF éb@%ﬁhémrélbﬁgl isBHeﬁQ‘ﬂéin{y 1%5&&51%% an
treati ngrcgom al and-nood di sorders, treat

QRBTOPHYC chirak axiligry éfdlomed br)’rfé"éﬂtioﬁgl gy mllant;en abchrematographlc
Shpaedtidarad remBINMee BN r‘c‘t'uﬂﬁr Cglggla' %*a?ﬂg%n lmmenc ! hixture of

controlling organ contractlon
eithexan r\@teamdsatezm adfinad prwtust ustlng aamm;} weld knﬁ\&h ehyomatographic
giegyader s, treating l'oconotor activity or novement

" disorders, treating innmune ‘and inflanmation disorders,

regul Et!ﬂhgnm | cogrpomntls ofithe firesenpAivEntiGINAGMENE ondlSEmore

ﬁf\{gloglﬁ#&gﬁfl&ﬁ)ﬁé{rﬁeé Sf%ﬂle})?e},fagrplg 815;\ ﬁsdl Icﬁ&r«a 11]:%[5%&% pe included in

the adpe ofitbe inveatiooli fyadditon, GoRRWTdEe 6mpbends3Ray Mo@vates with |
ntion, are useful for

( f, the present jnv
‘t%t)eea i ngﬂﬁ)ratgﬁ) D rchﬁﬂ‘g’ gheanissg &’ffﬁ (G --PTEHHA SHFTSGugh as
ﬂbmﬂte randeil hitdamysith Q@ alsd Ol to Ve e‘i’tbéx%g%%ed w1th1n the scope
ofﬁhs1 ‘qﬂ 0 but not limted to, controlling appetit
regul3¥ E’netabollsn1 di abet es, -gl aucona- aSSOCIated
i nt-r aDatihg@anP b r8cesB for ?éfﬁi'aft‘ionaﬁ %{)TP p of RS resent
Sei zUr e- rel at ed i sqrders, subst ance use di sord sp
PRS0 Brotesiigm afiseRs iy oF TERPIEVC BFEHDY 9n gy of @bermqleéﬂcs concerned
108y nelesSir OF Fesif B0k BbE Yrtﬂé g%gfa%mévsgﬂg%ms of

activity disorders, .novenent

GYERUALAL PROteting| SxpRRs: Pk @.@mmbmmm_m_
ORRhIcATRdn®iBtry A y IR ll\?%élﬂ?es 'plen%ﬂp?&%é @758 ar Sﬂ,ngeene &

enhanC|ng cognltlon ancing nenD Y, reg
B i (5 e am dtesmmc&mdv&’lilh?&skﬁs @0p91. The -

7 61948 / US2006/ 044890
| p’i‘@ﬁéc&?%"@ﬂoﬂﬁg hﬁl@' b%]rewgvg&) o4 9?nvgﬂlepE sPAYENL, §tage using metlmgds

resent 1 nven
@%ﬂtreatlng, ameliorating or .- preventing a
cannab|n0|d receptor nedi ated syndrome, disorder or
Thezgrmticizea subj ect in need thereof conprising the
step of adm nistering to the subject an effective
amourftBE apd CB2eampahindidoectmonsielonglt) tis Gigroteit-oeusied receptor -

(GCPR) family, a receptor super-family with a distinctive pattern of seven

ther

transmembrane domains, which inhibits N-type cztlcium channels and /or adenylate
cyclase to inhibit Q-type calcium channels. CB1 receptofs are present in the CNS,
predominately expressed in brain regions associated with memory and movement such
as the hippoc_:ampus (memory storage), cerebellum (coordination of motor function,

posture and balance), basal ganglia (movement control), hypothalamus (thermal
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The present invention is further directed to a nethod
for treating, aneliorating or preventing a

we2nabioni d recept or nedi at ed syndrome, di sorBEF/US006/044890

disease in a subject in need thereof conprising the
step of admi nistering to the subject an effective
anount of a conpound of formula (la) or formthereof.
10 The. present . invention is directed to a nmethod for
treating, aneliorating orr preventing a cannabi noid

;r%]ﬁ gtg(?r{ nﬂ%%e%& eé'gfe% Bg]%}t{g’)o L ﬁigxg.lt ??éd 2:3%:8&%{10&1)? -cerebral cortex :

In nee

Acimiesis Barel pariphery feivns sbitead 1ympham,xrgahs @ell rﬂédi%@ nd innate

conpri.sihg an effective nt of .a conmpound of

PP (Yo Sl saoothimaisefe:gels Shigod Prosahieh e Felnirginal. ract Ginnate

bﬁtnﬂiﬁaﬁxﬁﬁ@t@ﬁ th A8 entcardanRaBoph %‘Jsf Qhod&h8nd, fejnum, ileum and
pblnatlon product of the presen i nventi on i ncl ude

&R0 corisRiling sigphageal and Bﬁ%tf%’éféﬁﬂil?a} anqfisnk, lumersnooth muscle cells -
qeidn@%ﬁdwmweye SRR Bod{AhtifRuIA ML)t |1 M ! ed

to, i ramat e, analogs of topira car banrazepl ne,
val pr rB2 g@,qeﬁtorq; appsar thbmpJ;lmgaba@md:ssed ppxhphcyalm m lgmibhmd tissue

() el L B B PR e BBl T nervous

- abistenw.esphasn lmrmxtes:z¢lls cl,mmunmsymerm noglakition) and yetina (intraocular
epigY, C ves t i ncl ot ha .
%?%%él% ; %ﬁc onn]%o 1s fogﬂ 1rbﬁ| e@i¢ 6‘@8?{ E@Fﬁg e ce t{goor%matmg

mmatenfunetiofi rRHMatﬂﬁglddl&ﬁld@l@Bwld'gi@ﬁ ¢videabe also suggests that there
Lve IS an ora

R et Tl e bty Chihide ypiip 8 cloned and

@hiﬂa@tt&ﬁlzéd/ includes a folic acid conmponent. 25 The

1nventlon al so includes. a nethod of contraception in a

subj ectPERGASHVEtigor inhibitignsof BEBagremiPannepisgo meedisie various
Syhdrefides %15&&9@%:&1&&83%\/\5&5&&51 a}é'b@ o?gﬂﬂﬁﬁi Jﬂg(l}r&atlon include, but are

. ri.ses a contraceptive -and
|nﬁ€E

mited se,somuelling aanﬁtahgomggkatlés mmlsmﬁléb@tqmteaecmg

'{gia)gcg{na(eds?%m%tgg ﬁoﬁu?ﬁére@ﬁﬁgﬁ%a{tﬁlggog@sgﬁ mo?ﬁ diStders, treating

§%}U@cllelﬂt¢d diseidars, Wweating substanb@albuse Shisofders mnhamhg learning,

e Al recept or .nodul at or
%:fiﬁbh ?ﬂ(ri lrrﬂatqu(ggt éo#gr%ﬁu%{)r%or S )i'ltrr]agc%fo anl é’%sﬁ["i 5[1@513 F%atmg bowel
ﬂ@@gctqr ®rireating ir%spgdtosy dr$m:dem tehting heomotor atti®RASE movement ‘

g L i B SRS ARl S UTh, we

geinanaagetheat, wse di a gedropidiective tagentsandi (€ likS 8f akeé@hPBination

El %2 - WD 2007/-061948- PCT/ US2006/ 044890 scope of

SUch use includes treati ng, aneliorating or preventing

a pl uﬂﬂius,tc;anﬂﬁh@d réé&;ﬁ@tmbdﬁlﬁtﬂirﬁﬁﬁﬂuémg(ﬂlﬁé)&ﬁﬁ ounds of the
g?sor d s glr eases. The present invention:i s al so
aAOﬁélﬂPa%ﬁeflbmthéat AFfyuseliphdPT Beatings gmgorating or

| pfeﬁrbﬁﬁﬂilﬁg A Gathabhoi € FRBHIOF nivatkied %d%&ﬂg rcﬁgfﬁ'deldérstﬁgé:‘{@é hncludmg,

g iease In a sub ect in need ereof wherein
ingitediog 6%&1111@# amesl&t?agmlgtmgematabqhm (hp!pﬁtcs,@éﬂucoma-

Hﬁbéﬂﬁﬁ&d‘ ﬁﬁhoculm pressure, pain, social and mood disorders, seizure-related
disorders, substance abuse disorders, learning, coghition disorders, fnemdry disorders,
bowel disorders, respiratory disorders, locomotor activity disorders, movement
dlsorders immune disorders or inflammation disorders; controllmg organ ‘contraction
and muscle spasm, enhancing learning, enhancing cognition, enhancing memory,

regplating cell growth, providing néuroprotection and the like or any combination
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di abet es, gl aucoma-associ ated intraocul ar pressure,
soci al and nood di sorders, seizures, substance abuse,

WO e@7/619g8 cogni ti on or menory, organ. contrack@€DOSIN6/044890

nmuscl e spasm bowel disorders, respiratory disorders,

| oconotor activity or novenment disorders, inmune and

i nfl ammati on di sorders, unregulated cell grow h,

pai n' managenment, 10 neuroprotection and the |ike. A
conpound of fornulae (1) or (la) for use as a CB

theesy®t or nodul ator i ncludes a conpound having a nmean

i nhi bition constant, (1 C50) for CB receptor. binding )
act i vilhg Presenbinvapiaon isisiigeted do pimetbod fantteating,lamelirating or .

¥RENs 2P abiR - n et ween gbout ,
g%tva to about ﬁ-%l%%éc%%‘o? ep &%%dn%é%e’fgsﬁg CILHYSI3pe 1N a subject

- geedrihgreobeqiaprizing themtert ofladmhinisteriipaiotth® silfedt M effective amount

Qpﬁyﬁﬁp : ~ .about 0.01 nM. between about
200 n ?‘%ﬁgﬁﬁ’?‘g‘g‘wﬁf’"ﬁ#ﬁ% about 100 nMto about
0. 01 Ak présehvineantidios futierilifet@dab auhetRod fortMatin , ameliorating
@gﬁr\éﬁﬁg{hn bout' 20. nM to about 0.01 nM between ab%ut

AT 0 b ST AR PIcHigreRiPr mediatedsyndipume, disosdgssuiscase in a
$ubjenu irmaedd thereof Cmprifing thiSRe5f AdRidEEEP ' ‘
nmodul ator .of th 20 i n%enti op;]l i ncl uélets a %fﬂﬁﬁé‘d‘ﬂ‘a“anﬁfe"“"e.

HEOYHPLZ %E?Pfuag&ﬁ fegmylegle) prformahereafoni se bi ndi ng

_ act i VIrhy pedseRShYER B3P AL t&’%’h%%&ﬁ%‘? Ergggr\?é eaﬁ%gi%wg or

bet ween about .25@0. Mto about
HEventne %caé’li‘ébllno | pEeping mediataderyndivout, di®rieyldrdisebs i a subject

i4.riéd Méreo IR RN SRR %Eepéof %F}fﬁiﬂis%g?)ég% ﬁ]eg%—lggﬁ% 3 gg%%%@

about 800 nM to about O:

- meduBeommistE antifestiveemouabels cafifour sfforaalt(D orGdrmula (1)

4 a her HELNES bout 80 nMto about 0.01 nM between
aboaut rZa% nM t%hngbout 0.01 nM between about 10 nMto

about Therapgutic agents routenthldted Kbr Ve G m@ﬂﬂﬁhd@foﬁ&%éﬂ& 8Ffthe present
iﬁ@ntﬂfniﬁ&lﬁhe‘f r ysoevggg a CB receptor nodul ator -of the , ‘
rnvention I el Gaes s YEBRY PIGeRIly cpeen- 1Theansigenywsant

agehB ihdnd€RAnd aranbtagniddlo, tdPifig aaslokY b @%n}a ween .’
M to_ about .0. Ol_n(%l beat&gween gbou%é)pz p.Mto

& 50. ]
K 039%%88&“ 0V PRTG Aol pinotieing gabapentisnphenysein and thedlike and

midurbebmplenmabeuticall D100 ther@o 1THd |
.a‘gogt 1. pMto aprSt 98 Oft nM ‘bet%rggpa%%éu%%ngggéwggems
NP8t H9@1e nohlimped (e strhasauoeestio-only contsdseptived. 2 nM
comiraeprivadaut inkRIIY] £; ’ (1961948

CT/ US2006/ 044890 nh| Bg%%g%ﬁé%@t% %ﬁ?ﬁit?ggﬁ&ﬂ{“mneﬂh
CoRveondsrthercRcgeyd phamakeuticahbopoGtion whbtein the contraceptive

| iDai BREBombie ti\l& aﬁMv&lﬁrﬁ )%Jeg co Z.%g%vg?orp&g)gglii i.n%]l]@gg Ie\l/lfolic acid

A conpound of fornul ae r
CPRPEREYr nodul ator of the invention includes a

CONP oA | | pyerse-agonist |C-50 fof. CB 1

i nver squb%iéﬁl%slt% Brn F%gyfg&qq/%nwc‘?@t%@ﬁ SYBISGE capprising
the step ebedmindstering gt the sthjeer, confymsitiod wheMih ehedPosition
Binfiis M cQRtLE A BT bl for TRvetie-agorist or anthgoniet Gompound

of formulae (I) or (Ia), wherein the composition either reduces the urge to smoke in the

subjéct or assists the subject in losing weight, or both.

The present invention includes cannabinoid receptor modulators ﬁseful for
treating, ameliorating or preventing a CB receptor mediated syndrome, disorder or
disease. The usefulness of a compound of the present invention or composition thereof

asaCB modp.lator can be determined according to the methods disclosed herein. The
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*conpoun havi n

receptor

to about 0.01 nM between about 1 Mto about 0.01 nM
bet ween about 800 nMto about 0.01 nM between about

wQed70dd9s about 0.01 nM between about 1-00 NRCT/US2006/044890

about 0.01 nM between about 80 nMto about 0.01 nM
bet ween about 20 nMto -about 10. 0.01 nM between
about 10 nMto about 0.1 nM or about 0.1 nM A
compound of formulae (1) or (la) for- use as .a CB
receptor nodul ator of the - .invention includes a .

SO 10 2R ANk 5 o B g or

ad:mpttor m@liatnMsyrbko:me,rdxmmm’s oPBisgddes.0 about 0.01 nM
bet we ‘about . 15 M.t 0. et
Dt e hsithe e ey a5 e 2B agorating o
Prédénting a IR weeptod hediat€Dndbbihe, diiadér & dideabddn a subject in need
%%ev&% about 200 nMto, about 0.01 nM -between about

FenARe syndsome. digprdenes disease iyisiatedty appetits, metabolism,
dbuies Op1@dcomd-a B WRANnBRG I ardRe M, SodRIHd A0dd HM)rders seizures
bet ween about 100nMto about 0.1 nM or about 0.1 nM
A‘IMG @hﬂse@ie%pgqﬁ%n(qn) Ordﬂel(lpﬁ) oFgan’ qgggagg)raomguscle Spasm

d [

bEGEPERS d@B wsgfrgtro%gxsgﬁ%gg g%o'nmfst ?1%669?%/ o[ilwg‘fén?dmorders
ammage and inflagnmetion disotders, upraghldvest exdlegroattin aitbhapgengent,

en about 25 pMto about :0.-01 nM
et \AEE‘%%%’O%&EWO .about 0.01 nM between about 10

k4

' M t 0 a@oo@m;ammcnaf ﬁmmubet(immlfalfmumehsmli @ec&lpcm‘tm&hﬂdtor includes -

abo V\%Eﬂﬁg 3t 800 %% %‘%%yagé ?‘{%érf OB%JF elhlml{ng act1v1ty

abbetbveen aam%mw tbabwe(moa BMitbeBResiMboRt @bgm tdaibhit 0.01 nM;
bet ween about 20 nMto ‘about 0.01 nM t ween

’ n
BES(FEn phowiM Y VEIeRboub0-01 nMiphet weersghout 10 1M tovabouys 0.01 nM

Bl r&goﬁ’tf 1 E.Pf Mb@ﬁ% 6'0)1 nM: lge!t@?}: II Hou %6?%%20 agf)Bout 0.01 nM

the 1 AVeRtl on .
beivpen nﬂonhteﬁﬂ()rrg\dao @Baut MOENNE hagmmszmohaecsﬁlvjf t0rabo#20.01 nM;

P 8o R W O Bk petterapost 2R Dbt 0 81 mn
Betiken wbonhetomertoabowto 1M dr(hbgbmm . Oé nM bet vveen
et ween about

about 10 M

about Aocwpwd %befgwgﬁeéﬁdﬁt(%@@‘ bk, %Eﬁﬁﬂ’“{? rm_der of the
beleBem irnniek a?déﬁmﬁdﬂh&%aaﬁ WCB1 Qdorid 1RSSR apile binding
100 nMto 24. WD 2007/061948 P US2006/ 044890 ~about

- BCUVItY i bepwecneahpus 56 WM soabout O lapy betyeon ahant Aaftorbout 0.01

83 o 1508l R o ESRED R ) b o1 v
betweph fab&utr EAM ®© dboua0y1add; lﬂa%w?éi??qﬁ:ﬂig?gg ?N{) to about 0.01 nM;

{ 0
e b fpontiie abaskih oy B petneen by B Bvigo sbout 0.01 mhs

berah IaB&htCBO’mdltb&baﬁt C:OTEM e tvedent dbBuPIG AR o about 0.01 nM;

bnventl in.particular, a cannabinoid receptor
gveep a O‘Ftrl@rﬁlﬁﬁé ahpwi 1 ndGesiabentill 8Ma CB1 recept or

and - amn{)&ﬁﬁm%nnfﬂiﬁ ORUD fMH'a@tanB réddptd?Shodulator of the
refers to the use of a compound of the i.nvention as a

tyention includes a compound havmg a CB1 antagonist ICsp for CB1 antagonist
binding activity of between about 50 uM to about 0.01 nM; between about 25 pM to
about 0.01 nM; between about 15 M to about 0.01 nM; between about 10 MM to about
0.01 nM; between about 1 uM to about 0.01 nM; between about 800 nM to about 0.01

nM; between about 200 nM to about 0.01 nM; between about 100 nM to about 0.01
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receptor agonist, antagoni st or inverse-agonist. The
present invention includes a nethod for treating,

w@pmioerat i ng or preventing 10 a CB receptor PEHUS1006044890

syndrone, disorder or disease in a subject in need
thereof conprising the step of admnistering to the
subj ect an effective anmount of a conpound of the
present invention or conposition thereof, wherein the
cannabi noi d receptor is a CB 1 or CB2 receptor; and,

t C ou d i oni st or : .
i SRR ot Bo B PR Dioa S P60 8% bus 20smyito about 0.01 nv;
leWHéhlabBu! I@M@Sab%ut’mtlhﬂ\d §bobif @atrivg, aneliorating

. preventi ng CB recept or. nedi ated signdroma :

di ‘sor d%F°’é‘P°‘éI‘i“%%%\@é‘“Ph”ea(Ds‘t¥ﬂPécff’f PY¢ 8B irpgspsRs modulator of the
%Wé%bﬁ iduddis één?;lm.ﬁ 19 éh@rlh@setgg&dﬂﬁ 18YPoot €iB Pihverse-

fective anount a corrpoun .of the presen
agmenlt bhigdingractivity nfbbmmem abeutSduew twabhutapﬂheh’aﬂa@ww about 25

é‘m‘{’ a‘iéj‘ﬁ@o(ﬁp‘b@!’f*@%te'f‘c 3#5:’ Wk rorroric PhL S e Fénatput 10 vt

&Qatscﬁﬁmpm SefvéeB abo 1 fRRid #8PD 01 :nMABdwetiSbout 800 nM to
onpound i s an agoni st, antagonist or inverse-agoni st

Po‘t'tfféolf M pretveen; aboyh 3R BMye abeued 81 obf heigeen about 100nMto .
%ﬂ' P6£RM; Herf@aibout 8 hﬁﬂoeabfoﬁ{ 0. nb&rveen about 20 1M to-about

ination product are not limte
@dﬁt nidc bptween sbowutO @Visto abput muemmwouwml y:

_ g\éa Lf}glt gxrnggﬂé ] an&)gﬁ]lruya%f(ll%/&c&azggﬁ‘t]&?gﬁjeaeCF| Eeepior modulator of the

inyEngioh m&udmpt cmnpdtmﬂtﬁaemg&p@BIZfalgem,st I@5g fidi @BE lagonist: bmdmg

roduct . means a ceutic osi tion
BRI of bvac B oo abovil AT peByecp bput 234M to about 0,01
SR HELDEbOM 15 LB 8o Fhout T EnlD %E@&%Htab{%utaﬂﬁﬁ/ﬁm yaﬁt 0.01 nM;
dosages of the conpound of fornmila (1) or- (1a) an :

brievecorabout 1 bt to atmart Q@uMcbtag/enn sbrartéwd}l\dsvb ablowt/e0l nM;
%QHPéq'ﬂe BBPZ(?H: abgldt (Z Bi %ﬁ Ibe?\gcfae& %b ngf{d;é BM ?o Qhout 8%1 nM;

erm " sul dsed herern
\bhtvméenmubm aM mbnsnt 0.01 0iM Fbetmsarpibont 28 niM KR EboutI0IMM;

Bt et o g €St o LS8! S B3R Th1 O o

. devel apicogpaukdBof feﬁﬁnplder(lmdmtfeﬂu&&s\émBQ@Edgﬁ&hﬂé&lator of the

PCT/ US20 4890 d
g meﬁv&searw«n%ﬂ%a Eh2 aniseensyi 1 cB2 aatfeanist
Widding h&iviBt drastswain atdue 5@5@& ENhibdu BN AN betwakh iabout 254M to

nmet hods i ncl ude therapeutically or prophyfacticall
abewt{).Q1 aM; rbgtvmnabpet:ﬁ ud tenahont 06 1M; b@wggrs abmurlOcuM to about

B, R o, BB 0 PSP Sy Sl S35y p o001

ad/;ebepwottiistout 200 aM:wwibcmom I’hI\fIOEdﬁveen aboderiop wmbcﬁu 0.01
Weléﬁééna}iﬂo%? 88 %R/I ?cg: géjorut BrOI lor{Mt ettwrégn ggnl f2 o tto %Qout 0. 01 nM;
between about 10 nM to about O. 1 nM; or about 0.1 oM.

A compound of formulae (I) or (Ia) for use as a CB receptor modulator of the
invention includes a compound having a CB2 inverse-agonist 1Cso for CB2 i inverse-
agonist binding activity of between about 50 uM to about 0.01 nM; between about 25
UM to about 0.01 nM; between about 15 UM to about 0.01 nM; between about 10 UM
to about 0.01 nM; between about 1 UM to-about 0.01 nM; between aoout ‘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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-adm ni strat.ion of a conmpound of formula

. 2G5 FeSRRICE MEdiated mdrorae gierrder rdipagse ue@s%%em peedythereof

characteristic of a CB receptor nedi ated syndrone,
di sorder or disease such that the syndrone, disorder

woeoodicewase is treated, aneliorated, prevent edPOF/S2006/044890

ot herw se delayed in 10. . its progression. The
met hods of the present invention are further to be
understood as enbracing all' therapeutic or

prophylactic treatnent regimens used by those skilled

in the art. The term"effective anount" refers t0'

488 AUPAE 18 5, SR8 0 g7 RETREFA 8k 20 e 0o

O pdvisbetiveen abowg I0mMay abewn 0.1 HM;atiabaht M nMINEN,

o c AR cp Bt PP eI Sy B i or heretofore

ahkmmatumy%@foftthkeclaym@ﬂﬁamﬁoidhecé;um (tRATBnay b SHOER by a .
sea(ie ei ng treated. . The effective amount of an
ﬂy{% lier comnayadiof fhepressnt iRvenion inmatricula, @gannabinoid

febel @k gél)éct*e@ fRR9 e 2208 BOMKG{E 2 CB?Qeér%ﬁﬁeah& al¥2 rec fe,ptor The

%resent |nvent|on|s irected to th nistration o
TRoPHRtop niurder efers i Simeseif afcommeluad Of }heanueramn asaCB

Pﬁ)‘? ng‘ﬁ:%ﬁﬂtagénlgto&tlhé&?@hg%ﬁﬁstage”t the term

ect means t anount of the. .
co rrbl feipgeseot invgatnsinchides a mogboditor tﬁeatmg hmleliolnamg or preventing

d_bi
TP RSB oF B i, JEaE0] Gyt  PRUSG R fpsq thercor

' agppssmgttl@: step ef edrhanstemmg tonhe Btisjeof ari dffecive amonaneid Sompound

PR iR R P Dbt S Beh: et he crpmabinoid receptor is a

| @1&@32 receprfhid, Whedorbpounkdds pabBekiagintaSorti@dGavErse- agomst of

re than irt would be if the conponents. of the
f5FHAS on product were used al one. For exanple; the

ef f ectlih¢gréveBtitivemtiortineRidies B MdtRGY fr %Hﬁﬁ% %gﬁgfdaih{g%r preventmg

EompHbing the st8p f hdigirddBny td’é)etsﬁlﬁﬁts&taﬂpéfﬁa 10@5:51%%& a compound

t aken. t oget her or sequentially have a

of tegireseRbmvPatian M eambination progluct with withétapeatic agent such as an

aﬁﬁsoﬁﬁgﬁ ngé‘l nat I}f%eﬁ‘i’i@@ aggﬂtl Ar%ﬂﬂg%sﬁlﬁﬁ fL?t-[rL?ft u%grelup tl}ehcieannabmmd

case o pro
eesepter i CBlarnIB2 miseptor; anide thermunytound isan b@mmr arbagdnist or

RO 1) 2 2010 00 o108

(e. g. Jtshoutdbeemieritood that carttaceptive a‘genmmpitamb foeuse in a

BB ShraE e P8 Bl U, B 85358 o
corstranly iilpblensbnaackptives sundhi 13ahosel thayire @dministered transdermally,

ont.r ceptlve a may be co-adm nistered by any
8 Wa%?oél%evéﬁgng@’ | taneously, sequentially. or in a

SI ngl Ex6eplhalfﬂﬁh@$beﬁﬁbd “@ofbigdtion PRedudbreiRahsd pharmaceutical
i nst ant, co oynd(s) and the ?ntl convul sant or

CHRPPSILABER B"%i&é ACorpREBR ehfarmplae @hes (r)ingpapination with one or
ﬁﬁi‘h’iﬂﬁfzﬁﬁeﬁuc hfént) UThedosakes O5Hhe Qém‘ﬂf)un@ éﬁﬁrﬁﬂm’@y&dﬁﬁ and the
% may not necessarily b he sane,
ggpf‘e?remgwetherapeutlc agents are adjusted when combmed to achleve an effective
amount. '
The term “subject” as used herein, refers to a patient, which méy be an animal,
or a mammal or a human, which has been the object of treatment, observation or

experiment and is at risk of (or suséeptible to) developing a CB receptor mediated -
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compound may have a greater duration of activity, and
W ll therefore, be adm nistered |ess frequently. 10

wab@7oermpound(s) of forrmula (1) and the PCT/US2006/044890

anti convul sant(s) or contraceptive agent(s) may be
adm nistered via the sane or different routes of

adm ni stration. The conpound(s) of formula (1) and
the anticonvul sant(s) or contraceptive agent(s) my be
adm ni stered via the sane or different routes of -

é&‘i*ﬂt&hétd@érh&norﬁyéa%@b' e exanpl es of nethods of

adm ni stration-are orally, intravenous (iv), 15

i nt r akbe éftma‘r‘ad(rmlnjstermgd 1rstanimﬂn£ﬂrpmmi @s&&ordﬁ‘ﬂmitﬂdfe methods of
ébr@éeﬁpmg neit ng§‘5 4 gthgﬁ }nc cf 3% x%:get:lft}?té ? o? Slr'o\f) yfc'actlcally |

temi1nc
atdmmastcmr@araéﬁfecumtmmn of & conpbsition or medicament of the present
4 ntrrlt%:ert .ricular, .intrathecal, intracistenal

PR p? Plimes ¢ “%% 1 CoMBT 2 hREPY 96 cPRRIBESHLY #Ay product
m@rﬂmmlaha@cﬁhfdirﬁr eof , by delivery via intracrani al
or tebral needl es and/or catheters with or
W t ho Pg‘é! t‘ﬂé‘ ministration qaﬁ@wwgrtoahgmag(festatmn of symptoms

SRR RiHCUT A8 r8@dptor IR SLIBAMREIAR) aRbrdef BIUHlls s%: (szlcjh that the

and the anticonvul Sant(s) or tontraceptive :
HRgragee. sisparderarelisegseisdeatida gmeborstad, preaznwdsor (otherwme delayed in
il B105RAL10AO THEGHAREM ofith e B

duI? i ng the course of the P%S?%%@U&é%%cag% ren e?QO bt unngemoc’d as
Inkipeidg adlthexppagficor prophylaci: @ptineat regnnagesea by umse skilled in

- @dgini stered may be readily determined by those
-skilled in the art, and wi'll vary with the particular.

co n‘p o'[ih@l tegme ¢ffective mduntﬁ frefadhntorthattanaduno of active&ompound or
ment of the

g, ang. t he '
d| s eas e C on(#ﬁa{edﬁ{ é %{sa dl %Ol%calfoé %masf&%mna? W tissue system,
apimal qum 'ﬂm u$ being abu@inbyh&bm&fee Ale@étinakidf) MediBA doctor, or

Oq@%ﬁ CEI it é‘hcg"%eé\r%@S%la{‘% f’% gie§é(t‘a‘§’én§mg tﬂf the syadsore, disorder

eruhseaﬁbbdsmgneeﬁdto adj ust dosages. The term"CB
di sorder, or disease"

rece jated s nrorre '
r ef e?@h i Cg eﬁ' Ustagt Famppuny efdhe e%veaggw frpmcabout

momwddmlmhtzmw@edl ated by a CB receptor
such %re I s disconfort or decreased. life -. E
expec RIRREnG iySAHSRIS divecigd togby pdmirdsteation of a combination

&@%Hﬁﬁﬁﬂﬁ/o@ﬁﬂ&aﬁa (58nd 86 ARE N VIRAhAOEDnE4D ﬁ%ﬁ/@%ﬁem the term -

ﬁsorders or _di seases-can occur 1 n both ani
“SHECt FrAIRRURE, neans thay ameppteaf; the combination of agent$ taben tgether so

| tRRend I:&nbmﬁh %Pfé@!’@icﬂ@iﬁé)&ésﬁje& @1619%10910&% 1C1B£11€1%g&{n§e

soci al sei zure, substance abuse

cogni¥ B‘r‘i’se ﬁlé‘Hﬁii §0 theragtawilbappreciatei du cffegive aneqnas of the
cbaBhentt @§ﬂ;ph§ﬁ1%rtﬁe c&ﬂﬁﬁalqﬁéﬁ Pro?iu%&tn' g'b'éXnderﬁEM Y dptlmlzed and -

I'nmune, anmat i on
Cﬁ@@m@etg@ﬁb\eav msernergénatr@mtsymmymm paduﬂog;dﬁ rrédied more than it

viju3E B SiSthe é&“?.g)gh&ﬁ [)f" %tc%g'x %Opge ict %ve?g LSS & 01(1:)&3r

d[seases I NC OVG
For example, the effectlve amount of a combination product comprising

admuustratlon ofa compound of formula (I) and topiramate would be the amount of the
compound of formula (I) and the amount of topiramate that when taken. tocether or
sequentially have a combined effect that is effective. Further, it wﬂl ‘be recognized by

one skilled in the art that in the case of combination product with an effective- amount,

- as in the example above, the amount of either or both the 'cdmpéund of formula {I) or
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condi tion, anorexia, bulima, cachexia, dysregul ated
appetite and the |like. Cbesity related syndrones,

wale@onewes or di seases include obesity as a reBtl/USIN6/044890

10. genetics, diet, food intake volunme, netabolic
syndrone, disorder or disease, hypothal mc disorder

or di sease, age, reduced activity, abnornal adi pose
mass distribution, abnormal adi pose conpartnent
distribution and the |ike. Metabolismrelated

syndrones,. disorders or diseases . jnclude netabolic .
BB VO 6 1 ey ahate) B Reder b GBH o aE Sat ke ffective:

di abetwhereimielpréseheMmVehtion isWiredled td thd RfhHi¥AGEn of a-combination

hyperi nsul i nem a, hyperchol esterol em a, i
IPWF&CF’i%‘? H@Fﬁn5§9mﬁ9w and r&p?@g?qra@}ﬁaagqr contraceptive agent may be

. RbhRINAAKRIREPSY Sny M?A@i@fﬁ%&?%ﬁmlﬁ%ﬁ%%%ﬁ%\?{?@iﬁﬁ%% in a single

al ani ne - am not ransf er ase vels, infla
Phaenassuties] gempositignt Néhere kee inBianbeorapound(Ritasd the anticonvulsant or
.sq -~ di ' | Jcose
SORAEARDe nfbct SOAB0RCRS ol RERRRRPSCHIRA) HEMaber of dosages of
ieacloempownel(s)giyer persialy] mepinat nabysdariby betheasame?26.g. where one
vpertensi on, obesit nd.the.like. Type, di.abetes, ..
SBREobEA ol have Aot RS ki DS drefartRch Sministerea

dessifigadaatly.c di sorder (i.e., a netabolismrelated

Gyt ogUTESCFIRCD RT3 ehd 1 AHElcPRFRRUGT i contraceptive

GBEMY) Guayl Y Wirhiaisiero@ ¢iLlk same O Blffatt 8h&s bPhdiliftration. The

adol escent s tand adul ts affecting the eyes, Kkidneys,
SEMPRNSA(Sof (DEmHfaddAnykde aNUCAHIBHS) GrRgnirgeopiive agent(s) may be

bR vie i ehRds: diffeaint AhieASdniMREafigh.al
infarction- or linmb anputation and the |ike. G ucose

dysr egitablesxamnles gfesthads of administaiion areripldy, intravenous (iv),
$ittdrinsscint (drg,sﬂd' § ?é\ﬂm&gﬁ;)ﬁ @éﬁkg@f ?ﬁd’yﬁa%lérogl%) %@lg%%sgated |

the inability to effectiv use

. dérerthg tel tha ngevous ystemtinelydingobufares limyitedito dlseimtrpcerebral,

- ndi i X ' T di S []itus .
RN, SHabbbRlent fllar MRGclal BRGNSl inichiaia or peri-
8pinahxiutasdod |t like asany comsbination theesdof, @ty dedivanyl vih dntracranial or

i ah | lyte t | £ hough t. L han.
ek B ot Famefe WA B geafolf and BTk or any

combertion Thgyeofl | di abetes nellitus is characterized by

porsi arsarrpouratrpE i€l aff mebPosrimt en epmgpeptive

ay@aesy iy aiminREriiDa2dding 64 Sihdul Red bid R UM HMAS Fimens, at the
pol ¥ur|%'fﬁ5$oll%/d| psia and / or ﬁlolaéphagl a, chronrc .

RRP 86 ety "E??rfﬁi‘? f: GRdrse g€ Hhedlerapy.opRargenthy,in divided or
sy fop@b.hy and neur opat hy; and

macr ovascul ar' conpl i cati ons such as. hyperlipidem a

and hy R sosagss tohe adnynisicrdnay be readily determined by those skilled

R eHeQurlY 884 Wil vasOoWith isparBBRaf corfPourdifdd e t1')Ad.d‘&q;f“:581911’inistration,
end- st age' renal "di sease, |inb anputation and

f the,peaparation. ang the,adyangermenyiof thedisesy sandition. In
GaMEbn (R i " Ok 5011 o,
L858 LR ORI S L g i
Pere 2Enitweights diet,ime p§ administiationcad ebogoreitant disedsgsewill fesult in

dieAREhes a8k fRLgiovascul ar disease including gl ucose

The term “CB receptor mediated syndrome, disorder, or disease” refers to

syndromes, disorders or diseases associated with a biological response mediated by a

CB receptor such that there is discomfort or decreased life expectancy to the organism.
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i ntol erance, hyperinsulinema, insulin resistance,
dyslipidema {e.g. high triglycerides, |ow

woDlorobiokest erol and the |ike); hypertensi on apdI/UuS2006/044890

obesity. 10 Social or nood rel ated syndrones,
di sorders' or di seases include depression, anxiety,
psychosi s, social affective disorders or cognitive
di sorders and the |ike. Substance abuse rel ated
syndrones, disorders or diseases include drug abuse,
dru u coh Wit hdr awnal

i ot F ek med iR Ybto Al 8R0r @ SNl B 88 i boun
aimabir ansdivmdre raod nmdbdrsq;pehtﬂ oietabuilishy diabates astbsitielaucoma-

MR A A SONCY T h—,

mgnntn:pa intiemory, agaﬁ cbﬁlﬁadti‘onpﬁluaﬂe sp4bin®, @R%RL, rSégifatory, li?comotor

cts of nedicati ons adver se_events) and t he e
‘é’?nyemg SO IPATHE iPRetedl growdh, g@ars@%nwm@eratwe
reldtéd mﬂr@ﬁéﬁuw@ersoﬁefs@é%e@ pal sy and the like:" 20
Loco act|V|t and novenent - syndromes di sorders
or di Bgté@ e ﬁ@ﬂ&d@dmﬁqsoﬂ’éord%ﬁr% disnasessingiude abexity, overweight
EBHlditihl, an&@,kfar Bslisia, e&&ﬂeﬁ&snyﬂe 5&8 gg&%e al ﬂgé
rel at ed syndrones, disorders” or |sea S |nc Sowel

dy snoPPesityrelaed sadzeraes. dﬂmﬁmpsdl(seasehmclmmhemy]aﬁﬂresult of

' : élk?ﬁffitéda gﬁlxeet dfogagﬁﬁgf;/ g{) Pg%ne ﬁ%e'tzﬁ%h i ﬁgg}'&e} Br dispase,

meq digordarion disedse kagye, reﬁﬁwdwzidtamyammoymbbwﬁbose mass
t oh i A
A EPaReR, dopthaipbsE Eb At o R TS o1 a;

sy ndr Metaboligingelather syndroriéss disesiers ondikedes ﬁhmalairﬁetabohc

LR RSB R Rt RIS B o vy o

resibahes] hypadisaiiasmia) hyperdpslesterolethReRRGlipRchide  30.
lglpleﬁggélcer heunatoaé#‘ ar.t hrj,tf'ls dermatiti s, autoi nmune
PSE RS ReTerdropis. henatipesalnstratisis, Abrorm Alanine
mdotrhlesféﬂakfelevélel inflgfridvdtion! SthatRElefosAHI®S 1ikd] sorders -
ulated nanmalian cell

es i.nclude_ dysre
pr oI | @%ﬁi‘? éﬂateﬂrsé!‘é‘ift‘mteén‘%é?fdé‘él 9r diyegpesrinelude ghicose
[2tio8, FeiiGEFesRedrlce, ARcIO AiG1
PC%%BSZOOGI 044890 prc Sl%‘ér atnlgtg%}and ?ﬁ@e sﬂlme“?*a dyslipidemia,
hyperension phetinnd thgiliksr der s or . di seases i ncl ude

cent r'eypeaf) didbRfcs RhAlifls (n&ﬁmmx dSB e diBa E‘mcl?l%ﬂ?) is a

and ol nt pal n, m gral ‘ne headache” associ ate
'E%tﬁ'e@rc diserder (ie snetghelisor seipied symdromepdisnrden dr disease) in which
éhhd‘é@e d9srRBHL Qe In PRRGRA kbt %‘Fc'egés‘?ﬂtlsﬁx ng.ro% %&n&gng medical .

di sorders or di seases I nc nson' s
rmplicptiensder behsdelesegts @pkgdultsmnng therdyse.dadistaysynerves and

DRRENEIS ahd b ral traynptic head or
brain i ngur aiatrég%‘ P BﬁH&E? d o % y%émﬁﬁeﬂf‘ey "chfdf%llléfmuon
oz hianb amputauon and the like. Glucose dysregulatlon mcludes the inability to make

sufficient insulin (abnormal insulin secretlon) and the inability to effectively use insulin
(resistance to insulin action in target organs and tissues). individuals suffering from
Type II diabetes mellitus have a relative insuﬁn deficiency. That is, in'such
individuals, plasma insulin levels are normal to high in absolute tenné, afﬂmugh they
are lower than predicted for the level of plasma glucose that is present. |

Type Il diabetes mellitus is characterized by the followmg clinical signs 6r

© symptoms: persistently elevate_d plasma glucose concentration or hyperglycemia;
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. cannabi noi d receptor

" recept.or antagoni st ne

. di seaBewekrelated syndeames, disoedats Dhélseasbs oohgtei wiwe dysmotility
' dsEk?clzftE@ Hlsgfde?éjfpltﬂbtsé&[)h@)gﬁfeﬁ by Bairy lH)%{?‘?é‘g‘ﬁFQP“l’P&HBB QR yithout),

the like. The present invention includes a nethod for
treating, -aneliorating or preventing 10 , . a

we2nabioni d recept or agoni st medi at ed syndr onRBCT/US2006/044890

di sorder or disease in a subject in need thereof
conprising the step of adm nistering to the subject an
effective anount. of a cannabi noid agoni st conpound
of the present inventjon or conposition thereof The
present. invention includes a nethod.for treating,

gglgjrl]lli‘lg{ ﬁ(gnlgg?)g%r Qr/%\‘ ggg)ﬁ)ggglai iQ:a icggvlcﬁgg\.rgec%%lﬁmg{mns such as

e r or
SfEIb]O@eﬂl}'L nephmpanbye alnct h@xrepdﬂxy;omﬁrmsztmgasbh&r 8b@Blidtions such as.

d bject an eff ctlve anmount of a
bRl B b e DR Bl HERe Bferpiab ety amiobigations can
ieradao blinthnasat endmtmaaénﬂtdmma&h 1irab aiphita€ion \Ail $RficarMial infarction.
conposi ti0 r eof i nvention includes a
met hozn%’f‘q% 2 g‘ynﬂm?ﬁf‘gs%o trfensed mﬁsmroraex ‘Metabolic

Sgndrahiensi MetaBOROS PidrbMeSt S8 aBHSE th Brisk factors for the
?%égrone isorder. or disease in a 20 s Ject I n ed
WReH A drPeilheiabetppand %dwawwrﬂxaaa inelpding gineose

- Bltbleeice Ay pefihafin AT %?Eié@
Vel se. ageni ot cgﬁng%und OPE?IE%HS? ede m|;' n\gaeéﬁ Siehd tFlglyc_e"des
Lﬂ\‘r'ﬁ‘&lr holgsterod ang the likeThypsriension andobesityon i ncl udes
a met Regiaf & mbb& 21hig 'sf\;ﬁdv epalg{éeg ;%%&Bglis ﬁéfgﬁree%/eggxtlélgge depression,
%‘Vﬁﬁtyoﬂ“‘é"’ho%ﬁ @Qﬁ@éﬂffm’il\ﬁlfh@ders ion cagidfive dBdeeﬁiénd tﬁe like.
need the step of adm.nistering, t
ShpaRe BAPIASLA SudiGeBl B e STUMR RS Hhie G abuse,

t he subj ect

{imgeyidhdrayalnakphalorbpse; nﬁcambl wmdfm@ﬁ a:iitomﬁafmﬁd&wal Rodaine *
| wi t h .an anticonyvul sant or .

co rrpoésb?%ilng n%lg{]dgg‘g%lf heroin ghyise, etoinvithdrowat anghihe fikedes

a rret heaining; cogrddbn bgmeﬁfﬁtj/ k‘élht%ﬁlspﬂdt@fneﬁr(ﬁgﬁﬂ&s% diases 1nclude

: g%nmdrecaﬁtor i nver se-agonj st nedi at ed
syn

985 of it g5 adpelbekagty e, sidepliects phmedisations

talleersotvaams)pindshéfké.he step of administering to the
subj e&&l n effective anpunt of a cannabinoid
i nver SRpYR S B‘G?rdh%ﬁrd?lﬁé’f giseasastinglndenmultiple solermsis,

mmarmgmdqh@qimgt with one -or nore contraceptives or
conposi tion thereof. The present invention includes a.

met hotd®FBRoOLPF %%R‘P‘rqudaﬁﬁwfmlﬁtsmomsmlmmlmglse%s include
SWOKkE 0Pk 1Rd:94 ARG, Hﬁg@ 9%9&95% 3? %@Qgﬁ'tﬂ‘ id“gr or

ate I SOr

fecti-ve' anmount nabi
181‘3¥1ﬁé’0ﬂfeé gydrome (et ctbnr forms @nﬁ'pomel dymndthﬂy and thelfi®), -
t hod eat
1§ﬂn§tﬁlﬁ%¥o;e' BoG Hgg?sgg g; u?qoen%wg aﬁ?}f& Jé?f‘%ﬁq %qd the llke)
a&dtca]gm\dlscasnedl at ed syndr oma di sorder. or disease in a

subj her eof ' conpri.sing the step of
adm ﬁ?és ]elJP ?’rﬁg %ei% {1 (grﬁfﬂeg’c oofﬂe‘@fqg disepsss. iglydmehropic mllmonary
obstmwctbierdsatdamn émghweaia, sty Bebnohitis BAd RERRN :
i nventjon. in conbi nati o
I}.tl‘nm e or mﬂammatlon relateg syndromes disorders or diseases include
allergy, rheumatoid arthritis, dermatitis, autoimmune disease, 1mmunodeﬁc1ency,

chronic neuropathic pain and the like.

" Cell growth related syndromes, disorders or diseases include dysregulated

ma_mmalian cell proliferation, breast cancer cell proliferation, prostrate cancer cell °
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product with an anticonvul sant or conposition thereof.
The present invention includes a nethod for treating,

w@pmioerat i ng or preventing 10 a cannabi noi d PEDER1006/044890

ant agoni st nedi ated syndrone, disorder or disease in a

-subject in need thereof conprising the step of

adm nistering to the subject a therapeutically or

prophyl actically effective ampunt of a cannabi noid

ant agoni st conpound of the present invention in a-

@Bﬂﬂr@@&d% RLqgidct with one or nore contraceptlves or

onposition thereof . 15 The present invention
i ncl ubl@s relaset dymdrdmﬂs tlisesdernor, diseasés mbhﬁlerdzgn@ﬂ aéld perlpheral
1 rec ptor agoni. st S ro

BB AR, ok B R Bl S i B i, cancer

pzimpnemmnglm’ﬁﬁnpsuabmoﬁalﬁdﬁdmesmwl hg to the subject an
ve anount  of 1 .agoni st corrpound of the

ef f ,
o1 e SNSRI BREr g e BdHhein disaiegbet dissrecp inebids Parkinson's
DivessR! inliple ebmﬂﬁss @pﬂ?is?oigc}fc%’habf Séddnksky tﬁHa{élﬁEéltﬂljaQy

or. preventi ng recept or _agoni st. Yredi at ed

e tra&f@&ﬁa’@ad oppraif wyebwam mflamnatéan, eye ingeny or stroke and
thBgKeof conprising the step of administering to :
the-subject an effective arount of a CB 1 agoni st
conpoliRipissentisventiondneluilenaemethod fontreatimggbmetiviating or preventing

L e T PR A —
need alpe;rpgﬁ qormr@mg)ﬂwtstmoﬁﬁdnpnsmmgl toghe &ibject @BEffective amount. of

or. 1 ny on| di at ed. syndrone,. di sor
4 SRR B0 AR SR by (el Rt Oreomp boRgereot.
t he sThtppmfsemdnvefntmhend:lngesteomfeﬂﬁd&‘dbtreai f@ﬁ?ﬁﬁgﬁﬁhg%?pwventmg
ound of the

1 1 nver se:agon! s
p%%é%’flo}dnvg?ﬁqgﬁﬁgoﬂs SESHHES PyihorRoliserer PHESEASE dep pubject in
need eh&remﬂbdmpﬂidm@ ﬂae&tdrﬁéﬁmﬂnﬁﬁferﬁigﬁtatth@ ShbjéiTah leffedlived Wnount of
or preven a CB | receptor inverse-agoni st
HeAPAPIER g‘i‘% Fempayad ptBF rorseat e i ceguppatien preduct with

ﬁihntlﬁeﬁdllﬁzﬁﬁbi?@f)mﬁeﬂﬁbh&ldi‘&ft he step of adm nistering
to t subj ect, an eff.ective ampunt of a CB 1
i nver B@é?ﬂtéflveé’é'ﬁﬁd%ﬂad%fa mpthod fex@eating, emaliprating or preventing
&@Hﬁhﬁﬁbi&@c&ﬂt@ﬂﬁ@&rse‘@ Bﬂxs%eaﬁ{édcsﬁ/ﬂ&wrﬁé%so% I o dlsease ina
conposi ti on thereof ﬁ”e present ention | ANRGES
syBiesbiR Hese thoreal sorppriving thesten fPfr?girmmSpﬂrmgdntthmglbjét‘l aﬂ\ﬁ‘fectlve
el 904 Qhtoldi A A68e SoBpbtndof AT Bt imyenton or
Gompogition ?réef in need ther eof corrprl sing the st ep o'f ’
adni ct ffective. anp

nTl?é V;grreéegg lltl‘%n}lgﬁ u?éimle% xagt'i]n]pg tf%retr%qnélgeﬁrpefwgﬂg PBRreventmg

CB 1 1 nverse-agoni st conpoun

& ganpalynedd; rnmptmnpmd-ugbmsumedhamﬂesyndmm disorder or disease in a

t 5 Th t-
<iBfeel PR o on A ko8P g Wirtastonte 6 o PGE i gttective
. aproupt ef @ nanmaincid ﬁBeilseF@Dﬁm oompowmsal 6£ths @edtesit invention ina .

et t. 'obesity related or

ed a rel at ed
C% %att1°fl§ 1% |“8[€“e%f‘ %‘W?&P?S‘l‘lléam@lr §8F’@8F“‘8F‘ thereefase in a
subj éftie prasent @dention @flude Ahéthbd Gort tt’@atfhkeﬁnaﬁoratmg or preventing

a cannabinoid receptor inverse-agonist mediated syndrome dlsorder or disease in a
subject in need thereof comprising the step of administering to the sub_]ect an effective
amount of a cannabinoid i inverse-agonist compound of the present invention in a
combination:prodpct with one or more contraceptivés or comf)osition thereof.:

The present invention includes a method for treating, ameliorating or preventing
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i nverse- agoni st -COﬂDOUﬂ

E / US20

adm nistering to the subject an effective ambunt of a
CB 1 inverse-agoni st conpound of the present

WO poogi6ioesr or conposition thereof. 10. . The prPEFES1006/044890

i nvention includes a nethod for treating, aneliorating
or preventing a CBl receptor inverse-agonist nediated
appetite related obesity related or. netabolism

rel ated syndrone, disorder or disease in a subject in
need thereof conprising the step of admnistering to

h BenRbi e ¥e&&o§%ﬁ§6ﬁn¥@m@ﬂﬂi€@ sl%/g&ro?necﬁls%rder or disease in a subject -

present- I nventi on-
imnegdthersphramprisipg Buistep vﬁ admrarstfermg todhe siibjecttan@ffective amount

SPTRRRabirdf mﬁﬁ%édhﬁgc?‘)ﬁ{poug of e r%gleitnt gﬂagp hré 86?omposmon thereof.

I ncludes a net reating,
pr eveilhe peesent i@Beritioncineluiles a imetlerdstor agating tantetidraingtbr preventing

I at ed obesi.t met.a
RERElbloud £oBhBE SRR o Sl G nlacte tirostes g sgesci i a subject
nmédttheedoéomquimg thiensier dilfeacﬁﬁm&t&fng t@dﬂé Eﬁlﬁé& fah R€feb@ve amount
ﬂe subj ect, an effective a

Qﬁ%wg%ﬁﬁemﬂ?uaagl# 363 Hrﬁ%ﬁ% P!é@éﬂ?n ithd epmbi matlon
prodacewiik ai ahticthvRIsagtst cothpdRitREthefeofOr €

‘ contrg@eptlves or conposition thereof. . Appetite

r el at 84° SEIERIGREENtion igsludes & methad fog reating, naieligrating or preventing
8 baslabihoid¥REYBE Qﬁlﬁtgoﬁ@lnrﬁé&aféﬁ'syﬁw Wor. loi' m(%ase in )2/1 subject

cacheX| a, dysregul ated appetite and the |1
é@e@%mmmng iestrnvelr adnpinisgiringAo dke Subqu @ieherapeuucally or
od | a

v ﬁ%%‘*“ﬁ% VSRS e 50 SERERIGR ookl Bpier oY Bt prosen
Ebtﬂ%mrﬁ compbigatieieproducidvigh ase Or gpes Ctnrﬁthn:epmives or composmon
dofi ty, abnornal adi pose mass distribution,

abnormal adi pose conpartment distribution and the :

| i ke. The pisemtdhventiondheltides s yrediodnfes treﬁhuig) %ﬂféh%rdﬁihg or preventlng

SR PR o A o A et i e

Eheres)lf tomptiying Ithe st8p of ediniiiateiey ghthﬁ Qﬁbﬁ&tudﬂ ¢FRdBtide amount of a
em as,

ercho| esterol.e hyper.| i
&gf’msg?%%wn&eoﬁtﬁ%vr%?rnéms@reaoeroagpgmom@am@@fw "
St eat Thé presaitifvdiondhalii&La mRHJATLE ﬁ@&ﬁr@ %ﬁﬁhbﬁt\’ﬂé ®r preventing
at herosclerosis and the ik

Eg ammat i on,
B R RS R e S RS e T eiqase i epbject in need

hBRboF 0oMpiifide e REF VL Mihfifisterdng WO 4 e
86/ 044890 a A CB 1 reelz%% or ant agonl st rrgvfgmognwfa

@Bt CQWWGQf thy PrsERtABECTItiondn g ¢pjrbination predurt with an

' M&bﬁoﬁls&ﬁla;p&ﬁbagugﬂglég&p of administering to the

subject an effective anount'of a . CB 1 antagoni st
conpotiRe Prssentiavantiondneludenamethod for treatingo sineliorating or preventing

4 081§8Eept &hﬁvf}ﬁg §§6ﬁlsﬂ xﬂgﬁg&!d%gnﬁll?)ﬁ{eu qﬁérdaer gg?r&ggsgggta c§PbJeCt in

treati n ent 1 ng
ma@@nvfsqom:m thet W’mfraﬂmmstbrmgrtd ehe mbjcht&ﬁ&ﬁécmfe @mount of

SEB18fiberkd %1 H#; 1 {1
gm ﬁiﬁsefrer a%kﬁﬁ 5° %{lgﬁ B ec éf'%gg an’ gr ﬁ‘ﬁﬂﬁ?ﬁm% thgreof.
CB 1 'am a@mntsmvermapoded&sfa mbﬂ)onrfeﬁﬁéﬁtlngn ¥BlibAting Br reventing -
ceg‘ril QN roduct ..with
or mverse-agonist medlated 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 combination product
with an anticonvulsant or composition thereof.

The present invention includes a method for treating, ameliorating or preventing
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anti convul sant or conposition thereof. The present
i nvention includes a nethod for treating, aneliorating

w@eoopnenwehti ng 10 a CB 1 receptor antagoni st PEHUS1006044890

syndrone, disorder or disease in a subject in need

thereof conprising the step of adm nistering to the

subj ect an effective anount of a CB 1 antagoni st

compound of the present invention in a conblnatlon

product with.one. or nore contraceptives or

z OBjasteptoninvbse egbnisThe dprataMtrdom, Ndr@t dridededsiem aasub_}ect in

5 Pereafiohbagha IS = REhI aauoi s StSorabIestive amountof

- al (maﬁeeﬂsé-agoﬁlﬁbd;(ﬁﬁlbodrﬂ &Qﬁ@pre%&ﬁ"ﬁ&gntﬁﬁ R hicsiibh Ao product

HE of admnistering to the subject an effective

(P O fmofe CopizacepHKesser compasition therepfie pr esent .

inven trhe PrlenCiAvRR ot 1h9ﬁhd5@§ [’I%%Od £5p FreRiify e[llorat or preventing
i nvention includes a nethod for treatln |or%? 5
dF-Birrecenion imyerse-agppist @@ém@r ap@g@m rslatqﬂeqheaitye delated or metabolism
1%‘1'2{!9([ oﬂb SREEHRE: & ai g&%g ?ifg sifle& dﬁ oL e &nteﬁoﬁ 63{6113)91?%1& the step of

reof - conpr. si ng mnrs
%ﬁhbﬁnéﬁiﬂlr@toethe suhjectanzafiagtive efnoant &IB2CB(Ydnveste-agummawoshpound of

&}E p‘i&%{@ﬁ&ﬁﬁﬁ?san O(?noéosq %‘g{e{i’fom nation product with

I'convu on thereof. The present

3 | nventThe prdsnmi mdﬁﬁldnnﬁbludes anfpeidicdr ftﬁﬁtlﬁg,r QiHehBﬂatmg or pre';rentmg

I|orat|n reventin CB2 recepto
g ﬁﬁ rggepet‘ 5 glise ﬁ.gaﬁllatt Iél&dg?ﬁﬁcﬁpgﬁtéte raﬁagqgrqupl%felgpg Qag@tabollsm
nelatai sy&ﬂr&ubJ disérdernorndiSshsé ies &ﬂfje&(iﬂﬁéécﬂhﬁﬂ:otf BSm%h@ﬂgfthe step of

an adm ni st e |n to thg subj ect "an effective anount 0

isferieciodhe sehifftan st ARIOBR alifcCBl dmvame-agonist compound of

a ﬂhe\p@ésbh@iﬁveﬂiorpﬁrmh&h%n bloL&Sith an mﬁcd?fvﬁ{ﬁﬁﬂlt or composition
th}nve?tl on-i ncludes a nethod for treating,

| or at
FBt-eventing a CB2 receptor inverse-agoni st nedi at ed

syndr op@ pre@b&%d&fnoﬁrmghgé‘@a? ﬁ]eﬂ{(])dq})§ H'Qétﬁ{r%t aln@hox?éQmF or preventmg‘

need thereof conprising the ste steri
3 GB1Jgesnson m&@rsgrﬁg@@lﬁti mgdlawdmppet@f: rela@@besity related or metabolism

TelN&] SRHRGAL) cﬁ§ %Mﬁé’f @crt §3 SQ%d téﬁ{eog Er*or%anmg %he step of

an an I convu

conbi nat 1 on
tﬁ sﬂncﬁft anBfiecpvesmounti af\adCBi uxwermigmhm cémpound of

adopipistaringdn the

- ePB6y Bl B0t ol SuRbis Ghusdipiives o

cmprgditinsthereofli at ed syndrone; disorder or disease in
p of .

asub ereof .conpri s the st
oy RBpetd S sy hARRES! AR SidiebeadiBghsiyy overweight

dﬁBﬂltzmt agwmkial bulimiag oadhegfa, H&Htegﬁﬂ@t&ﬁ ﬁbpétﬂé’ and tHieY;

ition; her eof esent. i nventjon' tncludee .
a rret ﬁ@%sl?yofFlaﬁd %}Pﬁﬁﬂnesa H&PF $,0% digeases pchidepbesity asa gesult of
geReti¢se arptfobd anblegeslusile, RGBS gyrﬁfﬂﬂfeoﬂﬁorcﬁi‘ §P&@€Jse

di sease. ipn a . subj in need thereof conprisingt -
' §' g?““afﬁ?ﬁrﬂf’%‘fljéf‘?q?ée’t%et Wéu%fiﬁb‘«}%ttyﬁ?bn@me'cadlp@e mass

cﬁitﬁbﬂﬁoxﬁfabﬂon@%dﬂﬁsé‘ G&ﬁb&&m@%%‘ﬁgueﬁ altub fhefigsent
invention in a conbination product wt

Metabolism related syndromes, dlsorders or dlseases include metabolic
syndrome, dy,shpldemla, elevated blood pressure, dlabetes, insulin sensitivity or
resistance, hyperinsulinemia, hypercholesterolemia, hyperlipidemias,
hypertriglyceridemias, atherosclerosis, hepatomegaly, steatosis, abnormal alanine
aminotransferase levels, inflammation, atherosclerosis and the like.

The present invention includes a method for treating, ameliorating or preventing
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‘the subject an e

anti convul sant or conposition thereof:. . The present
i nvention includes a nethod for treating, aneliorating

w@eoopenwehting 10 . ' a netabolismrel ated syPdr/O8m®06/044890

di sorder or disease, an appetite related syndrone,

di sorder or disease, a diabetes related syndrone,

di sorder or disease, an obesity related syndrone,

di sorder’ or disease or a learning, cognition or nmenory

rel ated syndronme, disorder or disease in a subject in

DG [RESEP hntas %t‘ Iﬁécﬁgte[’l @gn&ro?ﬂ% Qfsor TP HRER: ILH? shg]ect in need
ective. anount of -a conpoun

Breesdivonipmisargt the steprof edmiwisieringito U wubgacead effectie@mount of a .

Belsa%%ga ms\f %Q}HIPSUHA nf l'ledp?ésegt {m"ént?? %P { b e é(.’rnatggla:of

anel preven
syndr die preheaonﬂentl(m m'd:hﬁieaa enethod fmp&iatmg an@lﬁiradlg or preventing
svrd . rel-agted

sea a.dia ete
BYET SEstopRud et mRdiaf e 35adome afiRls bf diskiseiing subject in need:
Senett @ pridireothd 8tept adhSEiseehg o thd @1@5&t B efFEQBR! dnhdiiht of a
g{ nmenory related syndrone, 20 disorder or disease in

%t@am%t fomeerngd HEFbé’dFe%BFrWr"Fgﬁl?fgﬂt heorgbigptien product with an

ahidJhivasaht &Q:ohﬁ)ositﬁﬁ‘n dbbect an effective amount of

a. conpound of the present invention in a conbination .

pr odudiheiresentinventionineludgs e anrthed fardreating tangsliorating or preventing
B@éﬁ&fce%t@ %@&&ﬁ@ﬂhe&g%ﬂ%&h%n{é‘ﬁ luaes o? dlseihsg in a.subject in need

har maceut | cal “conposition”or: medi canent

| &wrmf rdomprisingothe atapmf@dunnns@hng e ther sbinet ai eifenticamount of 4

C A eréb%fdrg oaéd \}{ei@s[ PHV%%JI{)I;/ ind CgoerHBmQJme product with one

ep esen ntion 1nc
phmcmltacepthvesmrpommsmnnoheramdl canment conpri sing

an ad xture re t he resen
v e prestaf iy eiort ns e Sk Bt B il repreventing
adB3 mt:eptﬁh &gqsmﬁ&ﬁématleﬂ‘&?mlrbﬁfe disérler BE HideB® in a subject in need

PR OPIRGLne (A F1oR L AQGH TR i A YOI P e amyount of a

@B 224Hon &0 B¥ib &Y of me@:&en@meﬂmi oﬂtﬂﬁﬁ&ﬁﬁiﬁt thebt.Y
acceptable carrier.-Such pharmaceuti cal conpositions

ar e pé[‘ ipreRent 1“9'3%‘@? mclqdﬁ agpethod fﬂj tré:ag%J a&qlloratmg or preventing
S@ﬁﬁfdceﬂof hSoRi MEdiakalsisdtofR! aiserlies Mpgfs%%’m a \7\&1)1)Ject in need

_di sorder-or disease, an appetite rel ated

FoNpLBinathe SKPCdRdoumsEOng &9 Fiersubiect an gﬁmime agrount of a
iR ist BoMbald stth(aeﬂr&teﬁ %¥ﬁl§g hisink e[?l%glrlct with an-

di sease,. an “obesity related syn I sor
.é?%%ﬁ@@km@ﬂ"émpﬁaﬁﬁﬂﬁ@hﬂ@eﬁn|t|on or nennry related -

- syndr R .y gﬁ gpfnqgfén&{ m@hﬁ!@ fifeiu g%b%ﬁ@ﬁ%?@%ﬁlgugﬁgﬂ&atmg or

in the t S and conposi |ons presen
pwemngm GB? weoriPnvESR-agonist medmnqsbsymdmmﬁe,fdmonddra)r disease in a

% et alrlra %:@a theﬂ:%k légﬁlpBiPHx? (}fé«% rgtg % adm(lzrér{]?ttgreuﬁ%; A r§gbje><:t an effective

mamopmmfm @BR dl;lverkfaagﬂmstg:brr@,ougd bf fepresent hivenmbmomcaﬂpbsmon
&pe I|ke and m xtures or pharnaceutlcally

The present invention includes a method for treating, amehoratmg or preventing
aCB2 receptor inverse-agonist mediated syndrome, disorder or disease i ina subject in
need thereof comprising the step of admiﬁisteﬁng to the subject an effective amount of
a CB2 inverse-agonist compound of the present invention in a combination product
with an"anticonvulsant or composition thereof.

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

acceptabl e salts thereof. Topiramate,
2,3:4,5-bis-0O (1-net hyl et hyl i dene) - B=D-f ruct opyr anose

waeeioraemue, 10 is currently nmarketed for the. PCEHESI0061044890

of seizures in patients wth sinple and conpl ex
partial epilepsy and seizures in patients with primary
or secondary -generalized seizures in the United

St ates, Europe and nost ot her markets throughout the

- world. Topiramate is currently avallable for oral

Q@ﬁffeé%gxt lmocg%lnq gtehabl (? La Cglsgxé ﬁgr ggggub_ﬁaﬁt in need -

ve ag

: meorﬁ Fcbmpuamuhestepcuf adnmhlsﬂaﬁngdasrt}ml stibjeat aroéiffétmvwhﬁlcﬁmtof a

sul es or i nkl ed onto soft o u. S

opene s
PRCEHTAEORE oy 3?‘3“‘56’23‘6 ﬁ‘?:SSPbB‘rVE?té‘B‘ ?fe‘foé?ﬁ?sﬁipn Ctheseol :
T ef er ahe @reséhtsmlveétﬁﬁl ineRide ATRicth et Fbr dadiAg anffliorating or preventing

amate, their. manufacture and use for treating
B0 e patcy aipdram dtorey s et n s
thérddf Qoﬂ?ﬁ§ﬁ?&hé’ bt%ﬁ'o@%ﬁﬁ‘nﬁlﬁ‘te%’ P@Hf‘crkhb 5@ e Wfourit of a

are i ncorporate erence

@?é%agowe C?@pmmchﬁ%qhsgsessm mpmmamwecomlasamproaact with an
AR ®nPulsififR’cs 13, %leg@nat e conpounds of. fornula
(1), which are osed In US. Patent No. 4,513,006
(see, The grese@tonumlcm includesa 361651 fok Hidaﬁng,énﬁ:hﬁraﬂﬁ@)or preventing

Ry ﬁ{etéb%ﬁsfnr}efalﬂfd p&ﬂé (ﬁgor&% Ol‘p({l faglraﬁg e (?lftegrsyndrome

~conbinati on w t oun

(lisax)der Dthsc&sm_aa éla()enes afdatad aym!konfe tisprden bhllis¢asefdn lsesity related

%q, 5}h§t(§ he range of. about.10 to about !151000
fg# prefer a @Sﬁaﬁe P ﬁg 5‘?1‘65 SEnon gy ipemery refat Ome’
%&moﬂﬁsém imasabjeciiharcal) therédt doliprisaitfic elepaltAuinidStering to

48R R B e o composion
@etdofonvul sant and specific anal gesic for trigeni nal - :
neurah,gl a, available for oral admnistration as -

chewaB e PlespRtIpXensionipeludgs a meifask for Fpatimg apgliopating or preventing
4 metdates eRtRPSAUrdms) dicra&f orlﬁ&asef3 gn%ggetlté E‘@iaég gyff@mme

nd as a_ suspensjion of 100 ng/ t easpoon)

Prdgy oxNgseasg, adigbstegrelpigd gymirpmgo(fh'g@ngt gﬁdxbgase an obes1ty related

- &yledRa Qﬁ‘sdr@eﬂ Jr%lfe%é 61e£ Yeanﬁh% Cc!o%ﬂ ;:cﬁ %%Hglé'er?‘ﬁ@ed s%'ngrome,

i'ts nmethods of use. use |
diperdener dipgasain @ ﬁ“lPJﬂ‘:tchmgﬁd] therenf opinipising AE st@of administering to

he  f I
S04SR O ST B
meateﬁn prefducitwitpan taotlecbxyutsaﬁm&omgjodajon therebr abl y,-

about I ent.anoi c
cev . ORI Yens RO 5 g Y RS AT! Scticamen
cogaprisimamadroixitileyof aamanpcmhﬂ of dee jwefdnt @ vedtibs and@pe ubﬁﬁnal

250 0|c acid, 5 and as syrup -
'@‘%ﬁ'{“gﬁhﬁg‘“{ﬁc“ﬁ%ﬂ Bt of 250 ng val pioic acid per

'5 m_ThxfspltehmtSiﬂfhrmiﬂin&ﬁd:lhdcs\éablﬁt{tﬂiaﬁelﬂwaﬂc&ﬁﬁos\h%ﬂ Sitihedicament .
har maceut i cal It]}/r ace gtabl e salts are djsclosed in
r%ngmsmg an admixture O or more compounds of the present invention and an
optlonal pharmaceutlcally acceptable carrier.
The present 1nvent10n also includes a pharmaceutlcal composmon or
medicament comprising an admixture of a compound of férmula (I), an anticonvulsant
and an optional pharmaceutically acceptable carrier.

Such pharmaceutical compositions are particularly useful for treating a subject

* suffering from a metabolism related syndrome, disorder or disease, an appetite related
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Pat ent No. . 4, 699, 927, which is incorporated by
reference herein in its entirety. For use in the

woreiohoew48 of t he present invention in conbi nat POFUSZ0061044890

a compound of the forrmula (1) or (la),' valproic acid
can be admnistered in the range of 10. about 250 to
about 2500 'ng/day; preferably, about 1000 ny/day.
Lanotri gi ne, 3, 5-di am no-6-(2, 3-di chl orophenyl)-1, 2;
4-triazine, is an antleplleptic drug commercially

for or adn1n1 tration. as

‘ ava rlgﬁglr ﬁlaordfrso seafﬁ,oa ﬂ)g't vfg belﬁtﬁd S gg)lﬁgghﬁﬁrdgf or disease, an

baagatyfﬂegmesynaﬁﬂn@smﬁamhl disodb RR asbdthRig, cé@MiG 6t memory
cont gl ning 2 .. Or 25 nmg of |anotri gi Te;
FRSEsyRgOms 9ﬁ8“¥T9T9§@§eare 15. disclosed in U.S.

Pat enta Nontuidfis ddul inhe Mﬁs%d%rﬂg%glﬁbﬁp Sﬁﬂﬁ%&eﬁt

|n|ts entlrety For use in erret 0
HP‘@?@E’QF in perabinpden Withagashprindef faimuladl) ar gl mm@ﬂmbut are not

Tl T —
hapetaiginen garapentdn, tphonytogesand thedikerand Inyixtueoort pl‘%&aé&mtlcauy
an%%ﬁ%g%gﬂ“ é%@ﬁ nost preferably, about 200 ng/day.

a en 1- (am nonet hyl ) cycl ohexaneaceti c
aci d, ’]i‘(fpnafmtme 2(3 45+bis-0-¢i- h&iﬂh}ﬂethﬁrﬁdenel)imel)aﬁ,ldwp)&bh&e sulfamate,

SR e SRR AN OF BOSCICERELLE LM RIS ot

@Gﬂlangplwpsgabﬁpﬁﬂﬁﬂeﬁl in f)&tﬁdﬁtﬁ@ﬁhqﬂnﬁa&? lo b&con@ &Yt gdinBraliged seizures
ﬁ}er{? e?[]gs 800 n oral solution
Ub e misdySates Oéf o S’b % °‘t§é‘8‘&\b‘é‘ﬁt"f%lda nkppiramate

id Gurfeitipeailfle P&Q)rﬁr éﬂnﬁ’iﬁ%@fah@ﬁ 6 tdnd tablets %Bﬁl"éimﬂ@ 25 %§g 100 mg
4,024,175 and 4, 087,544, herein incorporated g " |
ogera

PEREY Eecef achive pest. &g asr r;lg and @5 g sptipkle Kep

Qamm%ﬁfcﬁxsﬁ%hdl@ ¥§§§blé§rbr d)B dBrl:d &t food. % S. Patent
conpound of fornul a or (la

bapentln can
Dmil3i086e alcomrathcé hel'&ngby trfereapm urhscg@@s tapirairets agboRlogs of

f | .
Sy o B A S S58B4 R, opiramace
amyml;cgb)@mngﬁt bixthe [Bocesalisclesied i bt Ratent Nos. 5,242,942 and 5,384,327,
gvh%l"péx@ %&X&ﬂ%ﬁ: rg‘l?c% ﬁé%ms %c’t?ﬂ analt?qs é]s lt%plfaé?ate as used

anti convu -conmercl a ava
hore#l, refdr toithe sulfaneate aempapﬁdsl afSormaunliad)nivhirhlHe disglosed in U.S.

FanlRe S o TeHoS T ek SPVENE: R D b B el

36 WOF2005d hahe ﬁ&ﬂ%ﬁ/dﬂﬁ@ﬁfb‘s&ﬁ4ﬁ%ﬂoﬁﬁﬂb&hﬁmaﬁﬁn Wi a

f | t

LSTPRR &1 thg R oF Lo BhmaR ot B S oL opiramats) can be

ﬁ@nhﬁﬁs{meﬁnﬁﬂ&n&hgey of SIIt1036 betﬁt HDO T%]&QQ)' '%f@tﬁﬁly in the range of
e presen

I 300
r}ﬂ ‘B ﬁgaﬁl‘s‘ﬁ% 'ﬁ% r‘a@g:l}lammfs x ert thedpngespfiabent 1 1p about 325

ﬁ{g&medmdi&anﬁpt conprising an admi xture of a
conpound of formnula (la), one or nor e

contr g@é?ﬁ‘?ﬂ?@gm&n%ﬂé’%b@]ﬁ?ﬂﬁwplmréﬂml% li gn anticonvulsant and
st A EesfAoE biffeminal neuralgla, available for oral administration as

chewable tablets of 100 mg, tablets of 200 mg, XR (extended release) tablets of 100,
200, and 400 mg, and as a suspension of 100 mg/5 mL (teaspoon); U.S. Patent No.

2,948,718, herein incorporated by reference in its entirety, discloses carbamazepine and

its methods of use.

For use in the methods of the present invention in combination with a
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Contraceptives suitable for use-in a conbination
product include, for exanple, ORTHO CYCLEN(r), ORTHO

WA RIZAMSEN(r), ORTHO TRI "CYCLEN LOG and ORTPI/US2006/044890

EVRA(r), all available from Otho-MNeil

Phar maceutical, Inc., Raritan, NJ. 10 It should also
be understood that contr aceptives suitable for use in
the invention enconpass those contraceptives that
include a folic acid conmponent. Both snoking and -

PARPRING U <G5l LOERebe cmdb%zrfvx%éeéﬁ‘%s°5§mt§%{1ge range of

~ albtdxtlznoeds abomganoshgdhﬁ\peeﬂammy fabuicddomghryusef ul
thera tlca g%sfoh)eredumo?Fl t he urge;eto snmoke and ’

for SRR hEgol S0 ot PPrp ihcetic aoRuts s ndepileptic

- hgae c&lﬁx!n‘iﬂ?&allﬁ%@ﬁ'léﬂlé"% ébft d1h&id éh)’)@cﬂ&é %ht&kﬁﬂéﬁO mg valproic acid,

i ncl udes a net hod- reduci ngat e risk factors

ard ars AR somiamm&mewamm Phg>® meotndrroig/acid pefo? mls e the sodium |
WAE ] &;@Aﬁh Bgid 4N RS laéﬁ‘rﬁl%enl?t cafly éggéiﬂélhélszﬂlé 48 dl¥cldled in US,
a contraceptive at t one O rece
Bateagtni @699»927,owhn§h as (ﬂcyrmratéd hy rcfereace:aemm mdtypengirety.

I r
g”‘r%e;t%‘ér g&?ﬁer & gf&ﬁ%}ﬁéﬂlﬂ&%ﬁ% %élm i e!llk‘ioﬂ i E&gﬂlnalnlaf'i‘)w&
porapowckoef the ibnmdmbbsxr(la@,malprormahul:mbﬁ adrhinésteredl in the range of

- e o0 kS BR PR Pt Gy “PRONI Flo BB or

bot h. Llahmtlﬂgme,tﬂ Saﬁhn{ﬁmn@@ﬁtdlﬂﬂﬁro%ﬁeﬂ'ﬁﬁ-l 2,4-triazine, is an

AR P e RoBb SR o P Soaiing

28 Inbg, 360 Yy, 130QHY CdndtI0BImE 65 lﬂnﬂé?mgﬁier f5d Ad/chivable dlspers1b}e
from _conbi nati ons_of “the specifi.ed

I
. Faﬁg%gg%ﬁ § 1 Migh @ 8 %0188 ChIERRITIs e HEmattigiieiapd its uses are

fistloed O 'P'aﬁa@@NG 4'4189 ,38AEinRbrpdP4ted B réfo%nE@HB‘éﬂmslts ent1rety
of the invention and har maceuti cal 1y accept abl e

carr i &0r uggi; the ﬁ‘éqﬂilﬂﬂés"ft B@S%n@mrpnemombmnpn h‘gth a
E&ﬂﬁb&gi %@ f@mﬁﬁlg ‘Eg%? (Igﬁ%@)ﬂ‘f&lﬂé &th BE RERESESl 'ﬁ‘f I:Héqgnge of

both traditional rrraceut I cal techniques.. )
phRirt PRl e abpetA00upafsley in Ponty towro dases;i mv@mhlnrabnatyzoo to about 400

B PRSPty It Sb s’ 1 SPml o (1) Cor

‘ ( la), Gabnmntme ldapmnﬂbyntycddidxynmeﬂpaadl 8 csMerthlly available

SHREAD o G BB, e

gapssmls tcontanadle@ mge B(M)tnhg ang 480 mag efigabapbhtin, film-coated tablets
tab carr The .t erm " nedi arrent
BPRARE o B oo g8t bRPentiE e AR olifionigontihnilg 250 mes

) pﬂewlégwapgnm c@sbpehtinbnd ite aricls oTReé alealbsSYRANATES. Patent No.

R e e L R e R T

.that @oeuef inahé fmsmatstofm pleyertitheatiah i Eorﬁlﬁfnaﬁﬁﬁ with a

Egrgpggnc{m 1J Ealfgrrr]mﬁa (8 or (Ia), gabapentin can be administered in the range of
about 300 to about 3600 mg/day in two to three divided doses; preferably, about 300 to
about 1800 mg/day; most preferably, about 900 mg/day. '

Phenytoin sodium, 5,5-diphenylhydantoin sodium salt, is an antlconvulsant
which is commercially available for ‘oral administration as capsules contammg 100 mg,
200 mg or 300 mg of phenytoin sodium.

For use in the methods of the present invention in combination with a
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conposition of the invention and that, when
appropriately admnistered to an animal or a human,

wa@lo00mo6198 oduce an adverse; allergic, or otherPCHUSA86/04890

reaction. 10 Since both clinical and veterinary uses
are equal ly included within-the scope of the present
i nvention, a pharmaceutically acceptable fornul ation
woul d include a conposition or medi cament fornul ation
for either clini-ccal or veterinary use. The present

SBHERbE B RTpHSR D D ey fin FRPHET s gt in the rang

tof aboutstioBIt abowg BN /danchrefepitay AR 00 &) Abbut 408 me/day; most.
ac%eggﬁté%s ca%)rg)l er and include those conpositions or _
PEGF Qui 00 pgfday; fromsuch a process. -

Cont enHexireenp eRESE lsb MR HaPmE QYRR dodiidsifithr
unconventional _pharnaceuti cal techni ques. O her

meat Fﬁ%‘PEia?@ga?@mﬁégﬁum oha eempeatidefifiormula (1) or (Ia), one or.

GRUTR bt AtSpAvEd atfdYrforf hsLant
conpounds |pnv asasﬂgc_i atrlﬁ"g)rﬁ1 a%/\f}%aﬁﬁ%&'e%%lrl%%ée%? a}b('l:% E}r?er‘
acc e pttaceniives suitatde forhise ¢ aposibination prodred irvhrdenfor example,

RBP4 0 SR L,

IRFEOE ¥RAR, et ahgitible frotl Oetho- MENEID Pharthdteiddal ORY., Raritan, NJ.

| ' | isal  (inhal ed flated), . )
HBougDlR b8 e 7 58y gl s 1 e smvention

\fmmx_mss dusk eohwaeptivey avROINdS a(tbne gsid%rﬂﬂaﬁ&?i; on) or
or r tion. (I Atraperi-foneal ly, subcutaneously, .
ot r aHAC ORIl am RS heSrhaey Tdpntiisdgn risk fetteilig yromen taking

ogdl kgntRaceptivéd | CB U esRPeOr faftaBbiBls| anliNAVEsd Qgcﬁ'{%ﬁ Ra¥fbeen found 1o
in the area of pharnmaceutitca

rdi-nary skill ,
§8 Hf%ﬁ%?&lp‘r’%? agentvidiredjicing theargetosmekssmgddonagsisting patients
withsagifg diiddrs tSlo8é Weidat i vel y used to refer to - '

(without limtation) a tablet, pill, capsule,
- sol ut isKordigglypthe dnyegtion ferigrdnendessamethne afreducing the risk

$AER59 8¢ ol W Ql ution, .
emul si on gedsﬁgggﬁgfro%ﬁ??gé Sf %ﬁeg c%i%% ko r%’?nwé’ﬁneélntﬁléﬂﬁe
SPNUASEPIGVes hyesp-administering3@ith e contrackpoivie af Bastaneaf af©B1 receptor

1 , ‘ rop). FEurthernore, the
Sttt BEROG Uy orTBO 3 Up T e Bbiop et adppisG cogpound of
fwrawila/ (Ipor lahorthd ynixtars thesof.at i on  (e.g. as an

such as the

dooandlp 8528 bychlcobliouRal &' pERERERYCa! GaBeon of medicament

freesed istol cithef orduce theadusire Wb ahokapeaysiso i) weidht M for patients taKing

11948 / US2006/ 044890 I n preparing a dosage
?%%nghvgsﬁfg%'pal acttve ingredient (such as

acompound of the present invention or a
Memql@wepsamm able salt, racemate,

th QL di thereof) is optionally . .
i xod iy i Smik AR SR AEHER chiodishe bF Sreciditiercdient

the specifighameurgs,ras vesll aremty, prgdedt thatresidispgiedtly or indirectly, from

i it, .0l 1da binder, 5 ., disiptegrating agent
bR of e e B ients B the pPeciliet @pRRE| The invention
Bihepe@npiises snikhgpsne ovahéie, of §he/ 6sthSours|of thinG B Sand 2
fl avor'{%nig ﬁ\)?ent S reservatives, -col oring agents, E
RfFmpcenal ﬁ%cephbg% carger: apd. iRgiudes beve pempeRitions resulting from
$urhlagirb&rgs | Cﬁh&?ﬁ‘}ﬂﬁﬁzd pRdEeEseR Snctedy lgbtﬁttﬂﬁﬁnmai A B3fern -

pharmaceutical techniques.

Pharmaceutical compositions of the invention may, alternatively or in addition
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-BHEnte

sucrose, sorbitol, talc, stearic acid, nmagnesium
stearate, dicalcium phosphate, any of a variety of

w@eovg/oend8 t he | i ke). and a' diluent (such as waPEr/Us2vde6/044890

the like) to forma 10 honbgeneous conposition
(whereby the active ingredient is dispersed or
suspended evenly throughout the m xture) which may be
readi |l y subdi vided into dosage units .containing equa
amounts of a conpound of t he present invention. :

i nders ' limtation, starch, ge B
F R i mpout S SrRuate) BS) shinst « BhirgiacRistaus Soncpiotle salt of a
kokgdund of fmmmqupmem) @;ruipmfug“@! phaftlacenficMey hétivéUSabolite of
g? ch as acaci a 15 . tragacant h, sodi um ol eat'e, sodi um

7 SREPOYREPTSalt itadmixiing with a phapmagsutisallt accepighlemertier.
acet atfghe (24 *‘M@Hi&%ﬁﬁi’%&%@% 4 Fﬁ)dhbtkl%} usgﬁk&hﬁghﬁﬁélwatmg or

agents include, without limtation starch
BEGVEDIinG  cannphinoid senepier meediateh s yndiomadiserder wedﬂsq:ase,

Becau S‘?h%néc@ﬁu&ﬂféﬁdcgéptg e ﬁ{e'aﬂpmo? gl&teﬁuﬁ@s

capsul es represen vant ageous oral dosage unit
f:omppsmm hanareaif isuffjtient rpuuﬁuand:qualnﬁfo*rlusem ’thea’oanﬁmtnon of a

sired, may_ be .sugar, or .fil ]
coa %ag’r1 Olé[l} er ?’%nt{%’ a é@g i‘?‘éﬁé%ﬁpanate %Wﬁ"d%"é?mo an animal or
Fdbhehsdomayt prodocdyn ﬂm&t‘@d al])dfrgﬁi; bﬁbl\hbﬁ&nt@ﬁ/ﬁm)téﬁdt@&l to

. Phe uctag o PRl Hir AR i i esially g clyded i the scope of

el gresedd H8GaticHHsHeHacentikall § Aycdphd IOfrRiul £ RMRAARD indl8de a

in the formof_ an epnvel ope over the_inner conponent.
SHEPPRIEOR Bh PBAISHIET RFmtioRdPT BRhTCHaIcal BV mgyy #se.
| ayer Thatprédent Rivefion HicRidet @ PrédesPforiniakihd thelotPi tion or

(such as an enteric layer) and permts the inner

CIPYIEES mixingcanyi ofithe instanoapeundsanda nhagpceutically
WeiepthbHetAYSr arl inSHSik ‘i‘l’uflg -colfloSidAs oAn\éﬂfc%{iteXtSC}Fsum from such

enteric and nonenteric er ‘or coating mater
BoTesssY (eniemplaicdplogaises Ulcéudedlﬁﬂl somventiosal @detnybnventlonal

Bh&aRkutiGE Hc%‘l.hﬁﬁl@s ﬂ%egteﬁﬁrﬂgféf hﬁh?u%é ar nﬁgggluo%r medicament

conbi nati ons eof .
G@mpus.ms aghixtire of atkastttwiomfahe mstannaqmbeundsnn asgpeiagioadvith a

Q{ltlc@,ﬁg‘{agcgttgb%s%r}ll ncl ude (without 1imitation),

queous ably flavored syrups, aqueous
or oi rl‘hsu:spmsnmnsnr@mhcagnem snayt teddeniajspirbd i Ew@dle variety of

L ——
Rﬁ]’dddi@sﬁﬂﬁhﬂlﬁiﬁl&ﬁﬁonmm, sablingual, nasal (inhaled or insufflated), transdermal,
um can box cel | ul ose, t hyl oel | ul ose,
beéz ,ptyp {v&%lhgr wi 8llltaqqchls mﬁquqokléfbolus or infusion) or
fdr&ttﬁbﬁﬂi aﬁuhlsarnaﬁewyssmu&nsmﬂﬁbh@arﬁdécmﬁlyO hx&ua'i&&ﬁbrauy or
as Cmﬁé nsee oi |l - sesane_oil,coconut oil, peanut oi]

Wivgiee 2 witaRlerdosagr fosmnell knewn te thopeof erdinasy skill in the

Hdeh lof h%&iéc@ﬁﬂcd?fadﬂmgﬁﬁfcﬁﬂtA&ﬂr&Mg@C kAR Bosage unit* or “dosage
ﬁeh : is also known in thée art, the cor%‘t)ou nds :

‘df 9’é?1ﬁa'tw% myedhto refrity i(‘é’ttb‘i’lédlm%mh adabie, pillicapsule,
bdlhﬁ&‘i ,Is9fup, Eﬁixrf’éﬁﬁg%ﬂr ﬁlsg@ﬂéﬂ)ﬁ‘ 'sﬁ%%&tiﬂﬁ% ’pgwiﬁa lgrilrﬁjle or sterile

sol utions or inject uspensi
yalution, @mulsien er suspepsion (foa injectianofuont a@mpo&ﬂsg)r using a device such

asArRRO qhﬁgtor or for use as an aerosol, spray or drop). Furthermore, the
composition may be prov1ded in a form sultable for weekly or monthly administration
(e. g as an insoluble salt of the active compound (such as the decanoate salt) adapted to.

provide a depot preparation for intramuscular injection).
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agents and the like are. enployed. Sterile. solutions
are a preferred parenteral vehicle. [Isotonic

w@e@pacass ons t hat generally contain suitabl e PCT/US2006/044890

preservatives are enpl oyed when 10. intravenous

adm nistration is desired. A parenteral fornulation
may consi st of the active ingredient dissolved in or
m xed with an appropriate inert liquid carrier. ,
Acceptable |liquid carriers conprise, aqueous solvents

21 i g BBiRIRE St TopB e et S gl isuch as a compound

ebthegittsent fitletiién 6i £phdrenasalifallyRcBgRibIE sal FhednhR8) édhntiomer, or
an. i sotoni ¢ agueous saline sqlution. Alternativel ¥ '

Ststereamersherzelds ppiéonsly mixefytheneafipeirahaggagey ical carriers

BRUH B b sRAM sugtX Hﬁﬁexﬁﬁé&ﬂﬁl@ﬁn% BgSR HuBAL st ,Qﬁiaglg ®inder,

vegetable oils such as peanut oil, cottonseed oil,

- disinipgrating agent apfdhe liked) oneppiganTecings Phameaseyicad exeipients (such as

%kéi‘,eéﬁrl:ols%ﬁ's? &icBhols/! ﬁ’ﬁ\f%ngadggﬁab e%ézrggtives, coloring agents, syrup and

preservatives, I|sotonizers,

thedljie)i orer o1, mpEi qongedidmahpblegimgtisgredignt (sach akeornAtarch, lactose,
ar .- for QR i repar dissolving.o '

B Rh Aol e M Rle A, Bl ER ok, o B0 PhlfhrRle, any of a

wdetg lof g dnidniad 1iRE). ashd sadjbienn(siick asivaten and desnbike) @0 form a

ORI NN S NUTIE T 0 T

evdnlgdasaghout dsé Mgkiare) which MY BeirtddiBhadalvid@ding @sage units
Con[#ounds of the.present |nvgn?| on may be adm nistered |

FOPFELRE Savd prguats o Areemmeupd of the Preselh SYSPHER: vehicle . |

or a BiAdesaiciitle, RRh6W linAithon)] stArtRdeRfinY haifl sugars (such as glucose,
ransdermal delivery systemrequires a continuous )
stetaqtosannd tholke)gan svestenars aprkaaiural angl sywhetic gums (such as acacia,

ragRabd Soddhmidigitd "s&ﬁﬁﬂltstéaﬁlé’t@,%%iﬁfésiﬁﬁystégfﬁe R8ium énéoze\te, sodium

administered via a' rapid -dissolving or a slow releas

agnipesiodiugm chiride andthe hike): disissarating agents erdade; without limitation,

I.0aeqr.s pi ' LV . e .carrier
eRapREEATERISAEM A HeaRN, Doty gEnPihd i RS2
conpo dHvdawse afiike tave ofipilumistRatpind tabilets ahd capgyules represent an
[ . are. [l.Kkn in-the .arnt and "
A R 0GPLI Bb8eR i rord Vorein RO Mot B ot e
employed. dhdgsineddtabletsamaly be singar or fikindioptedror ehtendcycoated by standard

[ A R X -
. pedbngedibeapedid dffact. dBgY exdedple, ahe dusage folw thayfdodipiie an inner

nd rel ease the acti-ve: conpound herein. The 40.
255357145 POIS SoriEn SETRTRP B MBSt sh BREF Eorapgaens s g the formof
an spwslope O\ferttlﬂeirméﬁ&ﬁﬁ%oﬂdiw.e’mhé Bo cEMpohdits May Fiyher be separated
uch a-.conposition nmay be optimally

vt din . .
- BpISYEOV IR 58 diRtggratoR Ml Semichdsutius anpnipralayen) and

plinhits the ifrdes cBfipondiii@o PaRSARkt infy AR dRBemf lov §8yeR which delays
conposi tion of an jnstant conpound or 5 prodrug i
Phiistns Isicasents Yasiely of aperie ard nengmfeyicdayer or coating materials may

bOasRPQULH §8polynREiE %Efdk,"s‘ﬁg@%‘ﬂ Qéﬁt#bﬁéﬁ%?,?{?’lufog% acefate and the like)

synptomatic refief to a subject ereo
pF epyRYInatienscBerepf.or  therapeutical ly . effective anount

of - an TR reATRL WAtk cRLBHEor e E)Fe%ntqﬁver{t%rl]l%ay be

incorporated for oral administration include (without limitation), aqueous solutions,
suitably flavored syrups, aqueous or oil suspensions (using a suitable synthetic or

natural gum dispersing or suspending agent such as tragacanth, acacia, alginate,
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fromabout 0.01 ng to about 1 g and nmay be constituted

into any formsuitable for the admnistration nethod
wana7oegiusren sel ected-for the subject. 10 ' Depr@dUSIPO©OH4890

the subject and disease to be treated,

t he' prophyl actically or therapeutically effective

anount for a person of average body wei ght of about 70

kg per day may range from about 0.01 ng/kg to about

300 ng/ kg; fromabout 0.1 ng/kg to about 200 ng/kg;

ggﬁ%@g@%npczﬁbow%%gltlﬁg%@ %&ﬂﬂo&ﬂ%ﬁ&mf}l&vﬁﬁngﬂ%ohdone
- BElgpRand the g’éﬁ)t flavered isandsenst Gusmglawu@able@ﬂIMe oflBocas cottonseed

S0 0. LS00, B A T T g Sl

derpesrnlithg Vauntyf tafcplmrmaModﬂﬁaMpmblemdhit&esoar ticul ar

patie treat e, dief and tine q

adm n:Rst ?gltlsogﬂ}owrllr?e @{(}e&l t°§? g’f‘ b AliFPadYely he |al4§'m13t‘3fed
parateeal]y viadnjeolipR.UR6r piichtelabaBRnisRaGoD SlcRt SRRl %Ei mjectable

t he nade of % admnlstratlon and the strength of :

SYIEETERs BRY s Whejelp appropTiatedianid gam@rs, suspending .
agditened ﬂi&Elﬂédlﬁé @Hﬁﬂk‘jyeﬁa@téhl@ Eoluﬁé&pﬂé’h gﬁatfér‘féi a)fenterral vehicle.

ffective amount in a regimen of from about once
NG PIERRiEtions that ganerablycoptain suithlle prestreyarives adoslagbyed when

- E&ﬁfatvexﬁ&fs a@ﬁ@us@&iﬂﬂk ?Eé'lﬁh' %pér%ntgratl Wlitg q{altng)t[ gi) st of the active

E@rﬁﬂle%h&ﬁom @5@ noiged 94 avrappeepringe kit 1Rfid beEriart Aveeptable
1iQEHRANEEE co ng?ﬁ@ a?‘gﬁ% %l‘vﬁﬁs CRERRUALS fdo(; n%rzcgqtiogalt 1219redlents for

therapeutl C ar mceut | cal
diding $Qb@1dllne@epms¢rmthcud eSuIﬂl uensukssosbtdnesclhehhdé sefile water, Ringer's

" ?ol&é?x‘f B+ oEJ}h@ Q{i\?eogs leEr} sg}(t{} I&e? hat?vre? ,a ste1¥le noxA{-volatlle oil

yrazo C ar
fr(ay&)e elngiyycpcmsna Solyénteaighntl ]Othail (ﬁiﬁxonal ingredients include vegetable oils

g %ﬁ rag hé%u?o a%é)tfogsgedz %%l% ?1& arétg Ek%g O(;rggneng slo verAfts r(T;such as . -
mlkeml @beeﬂolyfoaﬁ‘lyﬂ énd the llke) preservatwes iSotonizers, solubilizers,

1? chl or.o-t hi.ophen- 2- 4-di chl or o- phenyl)-4-m
%tflé l'f'_p?-}g} SQOthing agents, 9|l e gcpfgenteral formulation is prepared by
Hisddyink-qrhespndaid ik hcave Bgredi the liquid

: % %é‘ tngoll chf%dr 0: rg\h%ﬁ né;) ﬁh@re Chyl e fqél Bhg?ﬁlef ypeiepy the final

513 uny ceg m0 9 10% by welght of the active ingredient.

[(1R) €b ) ﬁiﬂé bsed
bCT) USZO % 044t8>9 Vorés f‘ln@@muon fhhy \Q@aagl%étgpe]d%ﬁﬁanasally using a.

Si‘“i@? e&“&?ﬁ?ﬂab}'@uﬁlﬁe ﬁ»}ﬂn}pwnﬁ%pﬁghe -PEesent myRetior2may be ddministered

Zdﬂhg w3z fRabld t%Pﬁﬁl ﬁlansderr?al veh1 eora téansdermal patch. -
. exahydr o-cycl-openta(c] pyrro C;
gd’(‘@‘é‘ﬁi“éﬁfb‘ﬂﬁlﬂ tquéﬁmzal edivery @}Zstdmd'sqmr&s ra:eqnitmnyw raﬂmm&an

- carboxylic acid [(1
ﬁk%lg&t%ﬁ%éxeaﬁé- et%yl ] -am de,

. 5-(5- @ﬁnmoundmoﬁthemesznymyemmn may also be administered via a rapid -
(ﬁlgso[llwﬂk o la%[cRN P&S@é' (,)omp 1on whereer Xle%%)gllp%_sm_on includesa

blodegradable rapid dissolving or slow release carrier (such as a polymer carrier and

the like) and a compound of the invention. Rapld dissolving or slow release carriers are
well known in the art.and are used to form complexes that capture therem an active
compound(s) and either rapldly or slowly degrade/dlssolve in a suitable environment
(e.g., aqueous, acidic, basw etc). Such particles are useful because they

: degrade/dlssqlve in body fluids and release the active compound(s) therein. The
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10

- 15

20

25

- nyl)-1
'tPemutlcﬁ

carboxylic acid [(1R)-1-cycl ohexyl -et hyl]-am de,
5-(5-chl oro-t hi ophen-2-yl)-1-(2, 4-di chl oro- phenyl )-4-m

we@edhwylel944 pyrazol e- 3- carboxylic acid PCT/US2006/044890

[ (1R) - 1=phenyl - et hyl ] - am de,

5- (5-chl oro-thi ophen-2-yl)-1-(2, 4-di chl or o- phenyl ) -4-e
thyl -1 H pyrazole-3 - carboxylic acid

pi peri di n-1-yl ai ni de,.

-4- cyano- |- (2, 4-di chl or o-phenyl ') - 5- t.hi ophen-2-yi - | H-py
. ﬁéﬁ%%lz% A RAPun A hprebddt Rvehibh e%erecgrh%y EXCIPICH? used in

'Mmpo@mam rday hé optmmphg ag}ju};teﬂmhngap&lﬁﬂqnﬂesydnobvbi-t@!lﬁ&e of .

d
f‘?i’%{’;iﬁcygl Leli‘(& aglt hyl ] - ami de,

S- ( 5- Bhopmstiiopreionzngtucsa éanﬁoﬁul&hbpmmﬁaﬂwﬂlp&mr
%rl ég.‘g thﬁgg L %%g%ela g_prgghytfact%ahy or tcherapeutlcally effective amount

. tecefsaphfop Eﬁnpmnm&élhefzo % lshibjéctGl ABRE thbreof. A prophglacucglly or

%2 4- d| o- phenyl ) =1H pyrazol e- 3- car ox(i/
ﬁlgﬂlt{ﬁ té}zﬁ axé\ount of an instant compound or prodrug thereof may range

ﬁoﬁl&b@bﬂ @OP gflb aBH@NT aﬁé] )na W&H&ltﬂl‘ﬂd into  an form sultable for the
2, 4-di_chl or o- phenyl razo e-3 - Arbox

lglsfr@gpg) @qﬂrﬂ@gwex‘eqqhgqte}d Fomithkesubj ect
5-(5- DEé)éHd‘i’né S 9@"3%%]6%{ gﬁd afef¥dy Bg ltregéd g'p%}lhy‘iacuegl?y or

yrazol e- 3- . car oxy ICc ac
SM €hligrtive pmpphntfor d@;rson of average body welght of about 70 kg per -

%—%@aﬁ%gg %otcr)llrp %Q@Ee n yﬁlg/ké I—? 2? gP &gfke S0 aboys Q.1 ng/kg to

| itb@lldﬂ]!(( w@jkel fropm ablout-025 yg/-kgtthylbc}utalmdﬁg/kg, or, from about 0 1 ng/kg to

&g?&%{@ag | or o- phenyl) - 5- (5-fl uoro-thi ophen 2-yl)-

azol e-3- carboxylic acid
pr per Adloptlh}ay bmphgﬂactlcally or therapeutically effective amount and

.2, 4- dICh| 5-i odo-t hy.ophen-2-yl)-4-ne
: aﬁl"s iftriif. ég?lngggéy be readi dete?mmed byyth)ose skllled in the

qm, pad wdil N'aﬂy dﬁp’éhﬂin@&m factors associated with the particular patient being
4-di chl or ﬁ?{ﬂ 5- (5-f] uoro-thi ophen-2-
tm € Aa%t%? ghtl Qf a§mlelé{,r5tég@)|, sgk¢rify of the condition

HelgHreatéd, BEEShp &iﬂ&’iﬂd’(ﬁﬁh umt being employed, the mode of
24d|chloro pheg%l) 5-(5-fluoro-t I‘?
%‘ﬂﬂgﬁﬁﬁt‘?ﬂ gudithgsteyeth of theprepamsiens - car boxyl i ¢ aci d

(1R)Das bal
N é‘?chf%‘ﬁ%%é%y??ﬂ%*’s?m f2,achieve the therapeytically or

;g?m aqtqqal@/(, eHegive ANOWH i B Xggimen af ifhm about once per day to about 5

t{n(lés%er @laf yThQ g?éf&lr g%ﬁf g_ﬂ{{'ggf?r&g?%m tlbar%)rel is3 t%}:‘lst cqntaining
Ok ﬁw}i 9. lHDp‘iy rler@I 53537 -10dh 156k 25i0; 50.0i 100, 150 200, 250 or 500 mg of

n-2-yl -ethyl ] -am de,
tﬁé%@vg%%%aieﬂltophen 2-yl)-1-(2, 4-di chl oro- phenyl ) - 4- et

hyl - Represgntative @Oﬁlpoundsr fooxyé imcthadhiedapeutic methods and

P?h‘?ﬁgéﬁg% 1o ‘6‘83%9?3“’&3? Bereifischile spmpRunds sejecied fom:
$1y5-chlordhiypleeshol 5131 -(Z AL OB d- FhedSA)M-methyl-1H- azole-3-

¢ BSYylitaplEIYS)- elpvidin-83i1 Lenyl]-amide, Y pyr
5-(5-chloro-thiophen-2-y1)-1-(2,4-dichloro-phenyl)- 4-methyl 1H-pyrazole-3—
carboxylic acid piperidin-1 -ylamide, :
5-(5-chloro-thiophen-2-yl1)-1-(2,4- dlchloro-phenyl)-4-methyl-1H—pyrazole—3-
carboxyhc acid [(1S)-1-phenyl-ethyl}-amide,

1-(2,4- -dichloro-phenyl)-4-methyl-5- thlophen-z—yl lH-pyrazoIe—S carboxyhc acid .
[(1R)-1-phenyl-ethyl]-amide,
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1- (2, 4-di chl or o- phenyl ) - 5- (5-i odo-t hi ophen-2-yl) - 4- net
hyl -1 H pyrazol e-3- carboxylic acid

WO ¢aoFpe4pyri di n- 2-yl -et hyl ] -am de, 42 WO 2007POB1LS2086/044890

PCT/ US2006/ 044890

1- (2, 4-di chl or o- phenyl ) - 5- (5-i odo-t hi ophen-2-yl ) - 4- net
hyl - | H pyraz' ol e-3- carboxylic acid

[(1R)-1-pheny| ethyl]-amde, ' 1-(2,4-dich

or o- phenyl ) - 5- ( 5-i ado- thlophen 2-yl) - 4- et hyl -

H- yrazol e-3- carboxylic acj '
% g d“fl.hl%r}‘?’cﬂh@ﬁ‘é A 9|-t 1oahqnd%yl lH-pyrazole—3-carboxyhc acid

: hyshres sl ensnigisimprok 2pramide,s 4 §i chi or o- phenyl) - 4- et
Iy(5-¢hlbtopthicpheh - 8h- le & ddighloro-pireingl)-4-methyl- lH-pyrazole-3-

[catikylic phidriy1S)et-bydiphenyl-gdrylbamide, .

S &- QN SPmidPHRRRIN A ¥ 4-dle &o“pﬁéhﬂj'@ﬁxecrm &lﬁlséb}raﬁol%td1 '

Dby R ot o

é-(iscfﬂpm%l?ﬂheapﬁﬁé 8% lt%ﬂ?rf-mheawrﬂ BegpiEhpypzaledt

iprhoxplin peid 61 K- B-phenylirthyl]amide,

[5¢ (B%hl&rqgﬁﬁdspﬂenez-m)l]]-(Bﬂﬂdﬁl&lloro-phenyl) -4-ethyl- 1H—pyrazole—3-

%afb%xbnea&dtﬂip&mﬁn Prailide, 1- (2,'4- di chl or o- phenyl ) - 4- et

ol_i' g)’ lgroI phe?&y?f-ﬁylﬁ#)%naf yg 1H-pyrazole—3 carboxyhc amd

: rmytehlo l)-1-(2, 4-dichl oro- henl -4-ne

' t4h anF’H- p%malz@ﬂ@msph%) pplaena%y&lH-pyrazole-%ar oxylic acid
(R 1-¢yelohexyl-ptdbamide,

-5-(5-BroaieR tHi SRR )2t ¢ )= cﬁclﬂaro‘lplfiﬁn@m@hiéﬂﬁheﬂ-ﬂpifraﬁoﬁ
fwbokyrbrawdqﬁ & 1- efxyl ic acid -

. '2*8 AU -4 -d 1
ik "el%h @*rL GIRCT R 4-dieniorrphery D ROl e
ﬁ?g:;‘y 8 aﬁr%%r b?)xyl ic acid P W:}Z :
[ ﬁissthlmrqosmomen%yw‘t-eym ]-(3Ardiehloro-phenyl)-1H-pyrazole-3- ‘
Satbpxiytio @oidt 61 Rp hewcRhgkyl-ethyl}ahidd.chl or o- phenyl ) -4-ne - .

tﬂ'-‘ -cHIGk i SFREnE2 - ?I)#@&MYJ(ZQ (ﬁ@ﬂtlgro-phenyl) 1H-pyrazole-3-

i'lC %ﬂ pheh{Y
t - -ch el a?-é{ﬁ% %%8 (Hclg(;gfoggl) oén?rl)pﬁ? rbyyrc)tzole- -
epoi gl € i o e

5L(@mmmhmphesa(fzﬂym)om‘mm-zaybm—memypﬂéhwr)azdlea- |
rpptbdxbﬂlpyapuizmpmcﬁn leykabodsl i c acid .

(B i }%S'I)CB (5- iodb'—t}u(?ﬁibﬁl%yﬁ—%memyl 1H—pyrazole -3-
[ GrtfoxyRE Q0Rr i éﬁm eiyki]

s o en I I H-

c]a&a% 2 -ﬁ%ﬁ@‘ﬁ;—?‘é %{ld%a Hﬁ ljlh{nethyl lH-pyrazole-B—
Slaﬁ -LRbER Yy '

1( -62, Mdi#d)rof—pheaml)?.’i-yﬂ ﬁumrd-ﬂmyplaneﬂ gh)3t- met.hyﬂ-ﬂbkyynazole-?’- o

aartebxylic Spidll( R hypheaylsthyl aamide, and

I {24 Gh &l beps hofts- h=Bh2r-RRIH 18- Eo%#
r(l;:x BuEer| -?.cyaaﬁ i, ﬁme “Z’f’w hil phrader

24 dlc‘ilgro-phe Is 4 fluoro 1ophen—2 yl)-4-methyl- lH—pyrazole—3-
carboxyhc acid [(1S)- 1-pyr1d1n-2 yl-ethyl]-amide,
5-(5-bromo-thiophen-2-y1)-1-(2,4-dichloro-phenyl)-4-ethyl- 1H-pyrazole-3-
carboxylic acid piperidin-1-ylamide,
1-(2,4-dichloro-phenyl)-5- (S-1odo-t1nophen—2 yb)- 4-methyl-1H-pyrazole—3—
carboxylic acid [(1S)-1-phenyl-ethyl}-amide,
1-(2,4-dichloro-phenyl)-S-(5-iodo-thiophen-2-yl)-4-methyl-1H-pyrazole-3-
carboxylic acid [(1S)-1-pyridin-2-yl-ethyl]-amide, '
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Representati ve conpounds of the present invention can
be synthesized in accordance with the general
w@whewix schenmes descri bed bel ow and, are il|PUBUSBEDEE4890
nore particularly in the specific synthetic exanples
that follow The general schenes and 5 specific
exanpl es are offered by way of illustration; the
i nvention shoul.d not be construed as being |imted by
the chenical reactions and conditions expressed.. The -
net hods for prepari the variouys starting materjals
Js diehiore-hen ﬁw@o@hm%g yikfaneyh Lirmrsie fe
SRIQoxyle aﬁ'@r[ﬁ%)slwl)@?%}éd’ﬂilﬂ #Addart. No attenpt has
he@%mwqu)heapmsmszR;dbhmopheMSymhtraémzd1Htp;&ﬁbsbi@fs
tdatbox§Ka apidg (I1Harkiél Bﬁex !uhid%d int e art 43 WO

C@‘é:ﬂ%?&ﬁaffiﬁfg]sﬂ éﬁ}? é)‘%ol vents or reagents
ﬂw@-bmmﬂu@@wnr%yaeb& ﬁ"@lqigoﬁohldmnm)e‘htﬂhath-pyrazole -3-
sahoxyhnenidyl (L®et paridinkrylethyl}-amhidese skill.ed in the

&{5-bOReS 1 L1 m@cﬁ@ﬁot ABRLRY AL Ak 80d
{5-b ff%%) @gﬁ 2 10%L D - ABRL LY 1A+ |

fearopsd gsgc 8 h@nyl Lﬁﬁt%&eam g%s de cogggg?g
- re- na Cc.e a
' LA behEmbAronaee s
P@ﬁbé’d‘ygé?‘é r “QV‘E Tobe or Li HVDS | it hi um

- @1(~bmmu}ﬂhV[blmnl-gf"}’))al*(lié-dlahlm(osphelny()s@—methyl—1H-pyra.zole-3—
rarhatxglis péidquipéridin-1Rilamide;,. t . room t enperat ure SOC12
tﬁ(@‘%m&t}h He©2-y1 ﬁ(*z @rdlcq‘fl (ﬁy I)th%ﬂl azgle-3-

39;3%@&%% $- f‘?h yl elg?of uran g}ﬁgﬁ‘e %\
I%3(4R)rom0-thlophf:n- 2-yl)- 1 ?24 dxc loro phenyl) 4-methyl 1H—pyrazole-3—
carboxylic acid [(18)- 1-pyridin-2-yl-ethyl]-amide,
5-(4-bromo-thiophen-2-yl)-1-(2, 4-dlchloro-phenyl)—4-methyl-1H~py’razole—3—
carboxyhc acid [(1S)- 1-cyclohexy1-ethy1]-am1de ,
5-(4-bromo-thiophen-2-yl)-1-(2,4-dichloro-phenyl)-4-methyl-1H-pyrazole-3-
carboxylic acid [(1R)-1-phenyl-ethyl]-amide,

5-(5- bromo—th1ophen-2—yl) 1-(2,4- -dichloro-phenyl)-4- ethyl 1H—pyrazole—3-
carboxylic acid (4—hydroxy—p1per1dm—1 yD-amide,

1-{[5-(5-bromo-thiophen-2- yl)-1-(2-4-dlchloro-phenyl)-4—ethy1 1H—pyrazole—3-
carbonyl]-amino }-1-methyl-piperidinium, -
1-(2,4-dichloro-phenyl)-4-methyl-5-(5-methyl-furan-2- yl) 1H pyrazole-3-

~ carboxylic acid [(1S)-1-phenyl-ethyl]- -amide, and
1-(2,4-dichloro-phenyl)-4-methyl-5- (5-methyl -furan-2-yl)-1H- pyrazolc-B-
carboxyhc acid [(1R)- l-phenyl-ethyl] amxde

Synthettc Methods

Representative compounds of the present invention can be synthesized in
accordance with thé general synthetic schemes described below and are illustrated motre
particularly in the specific synthetic examples that follow. The general schemes and
speéiﬁc exarﬁples 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 fhe skill of persons versed in the art. No attempt has béen made to

optimize the yields obtained in any-of the example reactions. One skilled in the aft,

43



R4 Al yO A3 A 'solution of Conpound Al (in a solvent
such as Et20 . THE and the like or a m xt ure
W bh@ree¥s i n a reagent solution (such as LHVDSP@EmtS10h&044890
like-in a solvent such as 10. Et20 or THE and the
like or a mxture thereof) is reacted with -a solution
of Conpound A2 (in a solvent such as Et20 and the
like) to yield a Compound A3. The oxalic acid di.ethyl
ester -Conpound A2 is used by way of illustration in
nt ati've of '
R AR RO o e SEURED Qlei USSP SRENE I ¥ times,
benpryatuiesi saverttp ot ivageste. of oxal i'c acid di ethyl ester
or by the unsubstituied 15 diethyl ester portions of
Conpo I ' i.ncl udes un . :
pr eparegt%snlﬂég dgsscgfsﬂ%eéﬁllg-sugggnape nyungg i Rnown to
206 sRibled 48 tHeGT. USROGk EUUaSIR, e fotlbivingatdeetibtoracind formulae
5 %%“3 lcauradandthe i ke or .esters which are further o
Stbstrtu FiF*Pi%&ce of Conpound A2 using techni ques
gpgv\m to those skilled in the art. RBR3 3 XR ~~ R2
PdR4 HO R4 N O somaQulH O Ad. OAS -OA3 OA
$Bbde)gdon of Conpoundi- t&&b@tyldﬁaﬁaohment such as one or
eHacof MeOH, Et(]—| 1)5 %—@ 12and the like) is reacted
eny

ﬂqﬁ? a substituted b ra2| ne .nono or
s drochl ori de Corf “%\3 b provide a Conpound AS.
- - Rh€xydr azi ne hydr qﬁindserumdwwnaﬂ¢ hydr ochl ori de
®&pound A4 may be | t the free base by .
‘ IPo tas§%EA¥féFt lgﬂl n%f:

ligovvntot he art. In-the
g‘;h‘ﬂ'ﬁgég HMBe pré%ﬁ@bﬁsﬂvmyéﬂlyl}aﬁﬁd?ree base.is ...
prie@yhes) ei t her i n minhte()Amus@pwn for 10 illustrative
es i'n this S arately(then added to

ggzﬁ?‘teacu ‘on m-xt u?le] %ygﬁtgggtgl on with K2C03. As

Wzt rated in thi dhicapbehl oridgpound A4 may al so be
T oreletsNubst i t ut ednemytalmmevari ety of R2 substituents
e, defined herei.n)al B BOY- 486t ances, the -
YR stituted hydra2| ne Corgoun A4 is commerciall y
aval | abl e. When nottEBmIERER |y avai l-able, 15-a .
particul arly' substituted Conpound A4 may. be prepared
by methods known to those skilled.in the art. Scheme A

A solution of Compbund Al (in a solvent such as Eth,, THF and the like or a -
mixture thereof) in a reagent solution (such as LHMDS and the like'in asolvent such as
- 10. EtZO or THF and the like ora mixture thereof) is reacted with a solutlon of Compound
. A2 (in a solvent such as Eth and the like) to yield a Compound A3.

The oxalic acid diethyl ester Compound A2 is used by way of 1i1ustration in this
scheme; the scope of compounds represent'ative of the.present invention should not be
construed as being limited to the use of oxalic ac1d diethyl ester or by the unsubstituted

15  diethyl ester portions of Compound A2.

The present invention includes compounds prepared using other esters such as
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RBRRRB / / \XR RAJI N~1. OAS-NOO A OH
Conpound AS is reacted iri a reagent solution (such as
WO @Her4NaOH i n a sol vent such as a m xture oPCIHFR006/044890

et hanol and water and the like) to provide a 20
Conpound A6., . 45 WD 2007/061948 PCT/ US2006/ 044890
RRRRRR\ . R RARA/ ( N O- OA6 A7 CH
Conpound A6 i.s reacted in a reagent solution (such as
SOC12 and the like in a "solvent such as CH2Cl12 and

el hodte et i EIRELR Mk e 40 i PR Sbsttuca
ireplaes ehCompotiad Adarsirgy tochiligaasikngwrgoahpse skillédein the art. .
‘product of another illustrative reaction incl udes a
Conpound A7. vvhereR3n Q is a hydrogen
product is obtain 1 reactj ﬁgrrpo
di met hoxy-aceti c acid mnet hyI/ er in _
acid diethyl e Qual us es known -
.tothoseskllledlnteH f R3 R3 b\ X1.2 R
NRaRIiNNF o(1) 2N %42 O AB=g , NzRla

' : O A3 — fo) '

e 7

A solution of Compound A3 (in a soivent such as one or more of MeOH, EtOH,

|=/ac f oxalic

5 . CHCly and the like) is reacted with a substifuted phenyl hydrazine mono or

dihydrochloride Compound A4 to provide a Compound AS. |

"The hydrazine hydrochloride or dihydrochloride Compound A4 may be - -

. converted to tho free base by methods known to tho's'e"skilled.in the art. In the
examplos of the present'iovention, the free base is prepared either in situ (as shown for
10  illustrative purposes in this Scheme)-or ‘separote}ly (then added to the reaction mixture)

by reaction with K,COs. | |

As illustrated in this Scheme, Compoﬁnd A4 may also be further substituted
with a varjety of R; substituents (as defined herein). In many instances, the substltuted
hydrazme Compound A4 is commercially avallable When not commercially avallablc

‘15 a particularly substituted Compound Ad may be prepared by methods known to those
- skilled in the art. -

L]

. ‘——‘N
O .
< - o’

Corhpound AS is reacted in a reagent solution (such as LiOH or NaOH in é

solvent such as a mixture of THF, ethanol and water and the like) to prov1de a
20  Compound AG6. . ‘
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10 -

15

Rib 10 A solution of Conpound A7 (in a suitable
solvent) is reacted with a solution of a Conpound A8

w@ew7acwus t abl e sol vent) to provide a conpoundP@f/US2006/044890

formula (1). Wien Qis a halogen atom the Xb portion
of Conpound A8 is hydrogen.. As a result, X2 in
formula (I) is carbonyl. Wien Qis a hydrogen atom
the Xb portion 'of Conpound AS is an 15 .al kyl -sul f onyl
noi ety or an al kyl -carbonyl noiety: As a result;,

X2i.n' f-ormul a (I)R s al kenyl - sul f onyg, or -

al kenyl - car bonyt \Fhﬁ synt Rgti'c exanph t hat ®0l | ow
herein descri be nﬁ_re toApletely the % on ‘of
he . \sc pe of
94‘8

parti cul ar congounds:. uded wi thin
the present invén ”l’oN. 46 \VO-280

PCT/ US2006/ 044890
' 5- ( 5- br ono- t hPopt :
thyI 1H pyrazol e0H car boxyl ic acid- Q

yi l | | a
EI gex&wm nggfs reac(t%)m ar gagent SOlutl()?l (s1(})choas 38(3102 and ﬂ/lg like in a

dolvendvuenas O, ARl e Yﬂ&) thﬂ:ﬁﬁx atﬁfam B8¢idk a dAnound A7. -
%12 mol ) in THE (20 m.) was added ropvmsetoa

A gebaf %‘FS Hustating rewm R Teprassts ahploggRiatRm fepying group.
M Of TheQ¥haRl oF hl?&héﬂllﬁkﬂm‘e%a}gn(lﬁ&um a @Bmgg)ﬁml@A7 wherein Q

The m xture was stirred at -78 for 2 his.

o mhmreg@oﬁpﬁu n¥udhin greded lsrpbtalrml hyrispgting CappoynbARWith

t?ggth (tx?cr ga(?l ?\}@Q%ewlﬁ&ﬁo@&x %%cﬁ lt&%%g‘?ga%}[ ﬁgrﬁgound A2

mnmtethlqws ikogwntte these akilled imAg @tirred at room

tenperature overnight. The reaction mjxture was
diluted with et®yl acetate. (100 nl). J:vaashed Wi th
IN HCO (1x100 ni jnd 2K, (1x100 n| c -
| ayer was dried r um s‘ul fat e ed and
concentrated. : - br oAb Ria ‘Ra /

t hi ophene-2-carb ) 2 oxoRlpe‘?ﬁ anoi c thyI ester

Conpound I ¢ (
was used in the
puri fi,cati on. B

g 0.2% as 15 an dﬁzange V\:hl ch
e% step without furL%elkNr :
Br d SC ..
A solution of Cornpound A7 (m a sultable solvent) is reacted with a solution of
a Compound A8 (in a suitable solvent) to provide a compound of formula (I):
‘When Q is a halogen atom, the Xy portion of Compound A8 i is hydrOgen Asa
result, X2 in formula (I) is carbonyl.- X
When Q is a hydrogen atom, the Xb portion of Compound A8 is an

alkyl-sulfonyl moiety or an alkyl-carbonyl moiety. As a :esult, X, informula (I) is

alkenyl-sulfonyl or alkenyl-carbonyl.

The synthetic examples that follow herein describe more completely the

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

20

.m.). The organic | ayer was

in CH2C12 (2 nlL) was treated W|th thlon
- ALIPOmTIeEReF T & efRight cBhecigagtipny mintuse W@rdlhltm wamﬁlyl acetate

-~. OOHZNNHCO OCL Id Ie O1lc O r K2CCB.
Anhydr ous (2, 4-di chl oro-phenyl) - hydr azi ne

whyaroetori de Conpound 1d (1.06 g, 5 mmol) apdI/KI008044890

(0.69 g, 5 nmol) were added to a solution of Conpound
lc (1.67 g, 5 mol) in ethanol (30 nL). The m xture
was stirred at roomtenperature 20 overni ght, then
filtered and washed with ethanol (20 nL). The filtrate

was concentrated, dissolved in ethyl acetate (100 ni)’

and washed with IN HO (Im%x rTLl) ‘1 and wat er . (1x100
er sodi.um sul f at e,
then 47 Mﬂ@&%&ﬁﬁ@ﬁ%n%i)%@@@%&ﬁé&% a}ﬁ@n&-ﬁﬁx&i&iﬁd |

and, purifie [ 5|
Et OAc/ Hexan golélﬂ L‘&'ﬁo;z}q{@ ac?d)bff)gﬂdm b1 (Cpd 35)

br ono-t hi ophen 2-yl)y-1-(2, %l\ddl chl or o- phen Bt_ 4- et hyl -
H- pyr azol e- 3=car boxyl i ¢ _aci et hyl est: npound. Ie
(0.40 g, 16.9%, which Rhs Jse®in the Mext step

wi t hout further purffilcationl Br Br
Cl SCIL \ LiOH -N N SBC10ON. C F*N@ d Ole

O=-. if G202 0 _Lg O CHel \5 s [ithium
hydr oxi de (50 ng inf{3 of _watge 261 ). was added
to a solution of .eonfound le (0.2 512 mmol ) in

THE (9 nL). Ethanol (1 nL) was add d and the m xture

tirred at t for 24 hrs. Th
T onct b et b LS R BaRopht Zoabbu Grr pesCRRPRuM Ay 2.8 . 12

anmahfﬂnﬂqaonm),) aa¢ addsiniOpwist o lllﬁblrﬁon(onmgﬁmlo m) ..
wat er rgani ¢ | ayerrwas. dri

BCrrRa s imeat -4 mbr YoM Pultuan 4h a0 ve J41F d0apL) at 78 °C.
The ml‘x&n'e was stirred at -78 °C for 2 his. D1ethy1 oxalate Compound 1b (1.63 mL,

g br omp-t hi ophen-2-yl)-1- dichl or o- phenyl

£ Ewoliﬂp YHG8 Ly way PB%SEW?WiYa'@l the eamemﬁcr?ﬁf"c( cThp:gmxture was
gnrr&ﬁﬁﬁ-ﬂSACS@l' b Ol e dEB ERPRIAY '\Jarfrpu §) ChI éfg) ﬁ?{ﬂj )and stirred

Eﬂf) mlL) and washed with 1N HCI{ 1x100 mL) and water (1x100 mL). The organic
layer was dried over sodium sulfate, then filtered and concentrated to glve 3-(5-bromo-
thlophene-2-carbonyl) 2-oxo-pemanmc acid ethyl ester Compound 1e (3.2 g, 80.2%) as

an orange oil, which was used in the next step without further purification.

K>CO3 |

Anhydrous (2,4-dichloro-pheny1)-_hydraziﬁe hydrochloride Compound 1d (1.06
g5 mfnol) and K,CO; (0. 69 g5 lnmolj were added to a solution of Cornpound 1c
(1.67 g, 5 mmol) in ethanol (30 mL). The mixture was surred at room temperature ‘
ovemlght then filtered and washed with ethanol (20 mL). The filtrate was
concentrated dissolved in ethyl acetate (100 mL) and washed with 1N HCl (1><100 mL).

and water (1100 mL). The organic layer was dried over sodium sulfate, then

47



15 solvent was renoved in vacuo to obtain
5- (5-brono-thi ophen-2-yl)-1-(2, 4-di chl or o-

W@ b@npbip48t- et hyl - 1H pyrazol e- 3- carbonyl chl or PCBEUS2006/044890
Compound 1g (0.1.8 g, 97.3%9. Br Br \ SCI S NH2 ~ N
NC ' NihP_NH Cd35CL . 0lg NA solution of
Conmpound 1g' (0.1 g, 0.215 mmol) in CH2Cl12-(2 nlL) at
room tenperature was added to a solution of
pi peridin-1-ylam ne Conpound 1h. (43 ng, 0.43 20 mmol) ‘
and t h [ $
Iq&r)cen[mtga ra}e{% gﬁ‘llﬁ%{é ()gt gﬁ?ﬁ%‘é&ﬁ%ﬁ(ﬁ@g gb% ﬁ%&aﬁe to-give 5-(5-
%HMBBGQ%WBQD(Z suhqﬂﬂum-phenwa%-eﬂnyl—ﬂ Heﬂymkoledemrboxyhc acid

t t 2 trate i.fied
AT S BnoBlad i, 10 2 S Beb R Bl Hboue

fatmRe padfiéaidn85. ny, 75% . M5 527 (M#). Fol | owi ng

t he procedure of Exanple 1, substituting the

appropriatBrstarting, 5 materi @rs, reagents and g
sol vent the follow ng -co unds were prepar gek
Nanme ; cl :

5- (5-chl fhef[loﬁ yI)-1 (2

et hyl it pyraﬁohe-B i

[(1'S)- iri din- 2-yir=e®yl ] ide g —

5- (3 H!o t hi opheﬁmﬁ yb31- (g, 4- di-catighp- g

ethyl -10 469 pyrazol e- 3- oxylic acid pip

.~-ylan1 e 3 '
: 5 5-(5-chf oro-thi ophen- 2- yI) 1- (2, 4- di chl or o- phenyl ) - 4- m

o4 1Y) Adlep i HIRARL S0 LAY A of R, 2.1 mmol) ws s added to 2

Solagon bf Eompohing 3k €022, P42 thmo), in-THE () orlo- pﬁﬁbaml 1 mlgwas
?é&%& ad'!d thlé rrﬁﬁén‘e % %E P ro%ﬁlr ng‘f%l'z{t&re%f 94 hrs. The reaction mixture

r oXy=-pl per

Wrak 2oAcatitratddpdiduied evis éthﬂ-l— ar&taha/{mBmh) apheash2dywith NBICI (1%100
razol e-3- 462 carboxylic acid
10 F@F@ndlwzg%q laq;QQ WL)e Tﬁy p}'gaélllﬁ I&@er(swas dried over sodlum sulfate, then

Filfoc sl RALRABDENKLS SASITR AU phbh OPASN: B kichdrdpheny1)-4-

razol e-3- 456 carboxylic ac

F(}Wﬂ?)lﬂlpmyil-earhgxghmw@ompound 1f (0:18 g, 96%).
1-(2, 4¢ gaaﬁ{;,g bPTBpvhd 1£1dTRE £Y0.26 nidb Rl eEL e ity Qs reated

raz oI
with thionyl chloride (2 mL). The mixture was heated to reflux for 3 hrs and the

15  solvent was removed in vacuo to obtain 5—(5-bromo-thnophen-2-yl)-1-(2,4-dlchloro- '

phenyl)-4-ethyl-1H-pyrazole-3-carbonyl chloride Compound 1g (0.18 g, 97.3%).

Cl

A solution of Compound 1g'(0.1 g, 0.215 mmol) in CH,Cl»«2 mL) at room
temperature was added to a solution of piperidin-1-ylamine Compound 1h 3 mg, 0.43
20 mmol) and triethylamine {0.09 mL, 0.65 mmol) in CHCl> (3 mL); The resulting

48



carboxylic acid [(1S)-I-phenyl-ethyl]-am de 8

1- (2, 4-di chl oro-phenyl) - 4- et hyl - 5-t hi ophen- 2-yl -1
woR@ynewed e- 3- 462 carboxylic acid PCT/US2006/044890

[(1S)-1-cycl ohexyl -ethyl]-am de 9

1- (2, 4-di chl or o- phenyl ) - 4- et hyl - 5-t hi ophen- 2-yl - | H py

razol e-3- 457 carboxylic acid

[(1.S)-1-pyridin-2-yl-ethyl]-am de 10

1- (2, 4-di chl oro- phenyl) 4- et hyl - 5-t hi ophen 2- yl -1 H-py

8o e s B R e B B B o it on

sdicalget olumbbilith 80%IFNOA I/HeRttietto give Compound 351(85.mg, 75%). MS

%h,?zﬁﬁ_ﬁgro cycl openta[c)pyrrol -2-yl)-am de 12
Por o-t hi ophen-2-yl)-1-(2, 4-dichl oro- phenyl ) -4-m

ethyl -1 H 496 pyr azol e- 3- car boxyl i c acid
[ (19) Eblbykohg)ﬂe)gtbce&lulwbﬂ Example llgubstltutmg the appropnate startmg

S el MR R, B -f8§P%’b’§§/4‘f‘?d‘|%}gg‘%ﬁ RO Bt

[C%JR) ﬂ:a,ﬁycl ohexyl et hyI] am de 14 MS (MHY)

b o Ry 4 g
e%hyl _z_ ﬁ;%ieg g f M:]‘g ?ré %Xx 1)11 arrtngl,e : 491‘

5 3 - D “dighjorg- HH‘F’@H}“&ﬂ"&t dHyl ) - 4- ¢ 469
o A ‘?%gﬁ?rggxy s, Phefigl)-4-e

t hyl - EF'B‘OIX pRdegci d

pﬁ peri ﬁ{ﬁclﬂo Hhiephka-2-yD-1602, 4-dlchloro-pheny])-4 methyl-1H- 490
4- cy an®rpzofe3-garkioxhic eeid LR yphyny-ethyllgwtien- 2- yI -] H pyr '
agol e- ﬂs-aﬂaro-m@pmynu (@gli-dichloro-phenyl)-4-methyl-1H- 485

[ ( 1R) - fyrpodn§-carboxyyic heidi@-tpdrdXy-piperidin-1-yl)-amide .
4scyanpqd,4-anbrélprddly 5 omeR ety niophed-DiypR e Aokl 3. 1H PYT 462
azol e- &rbox@ﬁaacn@ﬁuhpwbélshe&sil&hyu-amlde

%%R)Af g—yzrfx rdkcﬂlopo-ﬁﬁé% )% t¥ é?{%% _2: )?'l % ;r_)i_raz)cl)%zol o 3. S6

433 céﬁ % E gt%l-eth amde .z.‘sﬁ'
' carboxylic acid )- -pheny -et l-am1 (NH+)

48 cyank(34-dishloretpheny Bréiomehn; thjophen- RivbhHenyrazolpt3-1H- pyr 462
~azol e-@rbughc acid KiP)k | rycdohexylpthyl]-amide _ .
[ 219) - I{DHhdivhlorepleplyD-dametig-2thiophen-2-yl-1H-pyrazole-3- 457

4- cyaneprtoxylic acidl [(EB) bpyridin@nyHelbyB-anfidophen- 2- yI - | H pyr
ar®l e- B2, 4d@hlotapaxila BethAcS-thidpheepiyili A-phradormd-de. 21 435
1- (2, deatiboxdplioscid piperigih1-ydarhige per i di ne- | - carbonyl )-5-th :

S e SR ﬁ""?&%%i?f'éﬁld{ IEBT) 4o !
:Jli%ler :# %r\{b%ro t&égﬁ - -%)?i &%&&’i&’m p%eny%-ég -methyl-1H- 496 -
? ?ﬁ 0 ﬁi 3 t)j) gl_cECIOhexy%Let Y4migecni or o- phe 496 '

f N

foN

4-dichloro-pheny )—4-methyl 1H-
-car| oxyllc ac1d [(1IR)-1-cyclohexyl-ethyl]-amide

14 5-(5-chloro-thiophen-2-yl)-1-(2,4-dichloro- phenyl)-4-methyl 1H- - 490
pyrazole-3-carboxylic acid [(IR) l-phenyl-ethyl]-amnde

1S - 5-(S-chloro-thiophen-2-ylI)-1-(2, 4—dlchloro-phenyl)—4-ethy1 lH-pyrazole- 483
3-carboxylic acid piperidin-1-ylamide

16 - 4-cyano-1-(2,4-dichloro-phenyl)-5-thiophen-2-yl- 1H-pyrazole-3- - 467
carboxyllc acid [(1R)-1-phenyl-ethyl]-amide '

17 4-cyano-1-(2,4-dichloro-phenyl)-5-thiophen-2-yl-1H-pyrazole-3- - 468 -

' carboxylic acid [(1R)-1-pyridin-2-yl-ethyl]-amide . o

18 . 4-cyano-1-(2,4-dichloro-phenyl)-5-thiophen-2-yl-1H-pyrazole-3- 473

carboxylic acid [(1R)-1 -cyclohexyl-ethyl]-amide
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3-carboxylic acid piperidin-I-ylamde 24"

5-(5-chl oro-t hi ophen-2-yl)-4-cyano-1|- (2, 4-di chl oro- phe
wmpioyodiHpyr azol e-. ' 507 3-carboxylic acid  PCT/US2006/044890

[ (1R) - 1-cycl ohexyl -et hyl ] -am de 25

5- (5-chl oro-thi ophen-2-yl)-4-cyano- 1=(2, 4-di chl or o- phe

nyl)-1H pyrazo'le- 501 3-carboxylic acid

[(1R) 1- phenyl - et hyl ] -am de 26

5-°(5-chl oro-t hi ophen-2-yl") - 4-cyan=I - (2, 4- dlchloro phen
1H'a° razol e 501 - 3-car boxyl ic acid

=1- m-de- 4 o . MS‘(MI‘P)
519( 5- dﬂ)@ﬂ@rlt(ﬁﬂ higiopheay)): it“ﬂ‘gﬂi‘ﬁ’érzfyl H-pyigroleht-or o- phe 467
nyl ) - FREYSYYlieAsidl(1S)- mnﬂ?@élr%s@yl i c-(lam d . P _
[F0LR) -4leyays-1dR A~ cﬁemcbro@hhwll)]-s -thriophen-28/1-1H-pyrazole-3- '446
- 1=( 2, 4adiog}iicoacal pipeityd-)-yBu(ide f | uor o- t hi ophen- 2-yl") - 4-m
eithy! -4 &4 dnéﬁ%ro-@iéhﬂg-gl(srp&ndiﬂé-biemsbh}q) ﬁ-fﬂhdphen-z-yl 1H- . 431
L2, mﬁmrﬁm 2 SIS PERRREAL) - - ot
1 132.4:idn EhgI-Y 513
4 2l algg% %pl oA .

er|
B! aqi 23 gyine: |- @bl BBy BBl i #80
et hyl 31 °2C8 ‘p ?ﬁ_gc??; J‘(’car box?/I ic acid .
(# oxo‘i fﬁ rpdlugphen yl)—ér;gmqg)el -§4-dichloro-phenyl)-1H- pyrazole—~ 307
- 1-( 2, frearemylr acig ARy rrdoliesytethyl-amidsi ophen-2-yt)-4-m
- e2dhyl SLH-CM&é-thlpplieamjllM&yﬂm’-b@(zyldlchloatphtnyl) IH-pyrazole— 501
[ (1S) -3tegrbaxylit acitl byt R)- -phemd-ethyB2amide : :
124 2, %- @&Mx@rtmoﬁmrwh)-ﬁyixﬁr-f (2ipaRniokd- gmsm-lir ;)Slrazoﬂ:' m501
et hyl -3l&drbekidic aﬂw[(asp -@héhy!‘raﬂh bayidec aci d -

| [1£7(1§) e éo y%'ggf‘:%% a-tl %z%ﬂoﬁ ighenél);zv zol- .502 |
| % e . 453 -
1 (2 r%zo eﬁ?—yarngfy?f 1pgr1 1g )ﬁamlde d ’ S

oro-t hi ophen-2-y - -
& hyl L@ 4-dichipes phegyos l%dosth&ﬁ‘%%?’l)l"cma‘gb"le'PymO‘e* . s6!

L S) -Frepshonviie ﬁC‘QPW“d‘étth‘}“ Cani de 36

13q 2, 45-¢H-dilbrorthiopharfyl)-1 32 A5li¢hdeto-phenytiphewth3l-JH) - 4- et 483

hyl - 1wym§q0!§zbba!b0%2 aci@ (2 exdpipgridin-1-ydceride

[$1 S) -1-cpharuioreplnyl): -Sé(ﬂlfﬂﬁrdgﬁuophen-Z—yl)-4-methyl 1H- 4'74
- 1- (2, dpydazole-Brabmtytio ytid {GS]-b-phago-ethliil aptidn- 2- y| ) - 4- et

hyd - 1H_py4-a#%Rlofo- 5&% 1)3= fﬂ&%bﬁkd erfi8lyf) 4-methyl-1H- . 474

[(18) VIR TS xyylﬁ aaa R)-130KER\2-e831]-amide ‘

'hy %‘?St %ﬂ CR 090 F 8( S%E%'b@ Eher ggﬁ}gﬁ flmtllzr-i’ﬁ)_ i |
i Ch eﬁﬁ%@%o Yélc g?glg ??pgrxglg A -ethyl]?f 4l%t hyl -1 475.:. |

[‘\Mg S) - I_I:(?e é}cglﬁm hengb{3y(5 hem-@-yl)—ﬂt-methyl 1H-pyrazole- = 582

5- (5- bt O%Wéﬁ‘ﬁéﬂs%’lW?ﬂYF‘?@ZuzPﬂﬂ‘iiechI or o- phenyl ) - 4- et

h$1 - 1H- -{3/4-dicbloes-pheagl)-53Saaddihiophere2-gDHdmethyl- 1H-pyrazole- - 583 -

[ ( 1R) -3tcgshexic aeid fi(1S)-1-pyiidig-2-yldethyll-amide :

53¢ 5- br-@a-dichiot PRy B-5y(5)iodo- ﬁa?opﬂerdﬁ@bmmemphﬁmbwazdleet 582

hy! - 1H-patbaatic acid [(1R39-phdnydatilyfxamhide aci d

[49S) - e alchB8pRenyhsE5N¥dd-mfPhdR 2"y 4-methy)- -IH-pyrazole- 588
3—carboxyhc acid [(1S)-1-cyclohexyl-ethyl]-amide .

40 5-(5-bromo-thiophen-2-yl)-1-(2,4- dlchloro—phenyl)-4-ethyl lH-pyrazole- 548

o 3-carboxylic acid [(1R)-1-phenyl-ethyl}-amide

41 5-(5-bromo-thiophen-2-y1)-1-(2,4-dichloro-phenyl)-4-ethyl- lH—pyrazo]e— - 549
3-carboxy11c acid [(IS) l-pyrxdm-z-yl-ethyl]-amlde

- . 30



50 . WD 2007/ 061948 PCT/ US2006/ 044890 Cpd Nane . M
(MH) 42
WG 2(03/0819¢810- t hi ophen-2-yl)-1-(2, 4-di chl or o- phePyT/VS200€044890
hyl -1 Hpyrazol e- 548 3-carboxylic acid
{(1S) -1 -phenyl -ethyl ] -am de 43
5- (5-brono-thi ophen-2-yl)-1-,(2, 4-di chl or o- phenyl ) -4-e
t hyl - 1H pyrazol e- 554 3- carboxyllc acid [ (I .
S) - 1-cycl ohexyl -et hyl | - am-de 44
5- (4- brono-t hi ophen-2-yl)-1-(2, 4-di chl oro- phenyl) 4-me
tBpd- 1MNeme 513 pyrazol e- 3-carboxylic acid. pi peridi n-1 MS@MH?)

) -ypam §les- ﬂl%mo-thlophen-z 1)1 24 -dichloro-phenyl)-4-ethyl-1H-pyrazole- 548 .
[5 (4- bmaaxwlhla@iafmsa y‘l-lﬂl@ﬁya‘ﬂmﬁb chi or o- phenyl) 4-m

eygy! s-v%fg%-m%énags ‘?% A aiBliBSirhly My FRURABGRE 554 |

5 (éI-c y]-ethyl -amlde
i chi

‘ pﬁﬂ azo Z r@? ylic aci CII(&‘IE{:E% ]01PIC1§W@ -‘31,1me§qyﬁ)}ﬁ]- am de 513. .

pyrazole-3-ca piperidi

55 ( 4- Br@rivompritipphsp=22y1 142, :‘Lﬂ(CZIQ#O'GI‘%I)dI"@e'bMIeH%) 4- m498
et hy| - Pywzol-334]-pipgridin-dtyensthanesoxy | i ¢ aci d

[ 46.S) - 5-(pYyrandi-thicphst-2-gHH2]4-dichide-pt@nyl)-4-methyl-1H- = 534
5- ( 4- bpyamld-Bricapheic 2cidl(§1S1-1 {pheuyd gthyttapride phenyl ) - 4-ne
t iyl - | 5kh-broaftDihidpiéZ 9her: @, RER 60 pHcRyIRg infbthyl-1H- 535

[ (1S) - Byrezond-skarwytyletabidl [t ISR I EidHR-yl-ethyl]-amide

‘Sakd- D5 Qe ARRED 25 W) o lridoideobe Rk G RRNY, ) - 4- e
thyl I?#azo'iéiémﬂa {ﬁéﬁ» %q IB&SM dfyﬁeIlIgu-ama?chI 49,

a%s Rk i 2. ShWl4 -4-methyl-1H- s34
tél % O(]'E;Il;oé’g%@g?f %szzI)pﬂIIIe‘sz meerldlnII) e
§ ) - nbrishreme-tigpphen-2-yl)- I/ (2.4- dlchloro-phenyl)-4 ethyl iH-pyrazol- 528
5- ( 5- br SHFS T AEsY@iresdipr -y-methagong ch| or o- phenyl ) - 4- et
hyl- | H5168-beomesl-dhiophar82-yD3L-@at-ticlipra-pheayl)-d-ethyl-1H-pyrazole- 543
(4- hy d?-ssspopyliseciddf-iydroyy-pipgridind -yl gmite{ -
[ 52 ( 5- b+{ (5xF-birbinophiephed-24y1)-1 42 4 Aichichb pheoi o4-pihglny-) - 4- e 542
t'hyl - | pytazdiél2-cappynylahio B anstindmpyjperidaniamo }
- Samet pyb, 2 Qidhedrb Phétyhma- §13thyl-5—(5-methyl-furan-2 PII) lH-pyrazole 3. 433
1- (2, 4cstbdyhiobéid peAdin)-fahiRNy! - 5- (5- met hyl -furan-2-y -
| kg 1 py5. ﬁzd‘i’JhEor b éI%ﬁ @Ih?PS‘-Y% ASadfkfan-2-y1)- 1H-pyrazole-3- 454
pr peri gzI Boxyli¥ ﬁ )1-p l-et armde .

2, | -furan- 23_y
| )’Sgl g%%w éIgg‘I ?1df?e“ phg[m —8- - -me ygg‘r@ 5 Is II-I -pyrazole-

1l oo
%(‘2 4142 ¢1dlichiesop h@w F4-mgthil?-f3r rnegty( f&lr?mwvtlﬁ—axrmlez?ey 455
) -1 I—PTW?’%Y?BF‘%“’@UR ZPyr‘E‘é‘r%bIﬁI‘Xlka’a’éiFd .
fIR) - 1-(@;hehgtﬂore{phgdy])-thmdi¢l-5-5$methyl-furan 2-yD)- 1H-pyrazole-3- 460
(2, 4ctttb@IYIlle|a0dMIBMIC)'CMhmtm}'HJEWQSL nmet hyI furan 2-y '
1H pyrazol e-3- 455 carboxylic. acid
1R) - 1- pyri di-n- 2-ylI - et hy| | Example 27
(
1

.h

54

2, 4- di 2Hbg5drpmentiophdn-aeiljiy (25 dkhles-phitnylpa athyl- y
1H pyr azhHl®r3zol 5] -etientditfonlic 4cid ¢(18)-1-phenyl-ethyll-

I
[
1-
I
[
1-
I
[(1R)-T~cycl ohexyl - et hyl ] afideCpd 58)

) -
(
)-
(
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reacti on is quenched BThe. organi c |ayer

Exanpl e 2
2-[5-(5-brono-thi ophen-2-y1)-1-(2, 4-di chl oro- phenyl)-4

WO eaohpb948LH- pyr azol - 3-yi ] - et henesul foni ¢ aci d PCT/US2006/044890

[ (1S)-1-phenyl-ethyl]- anmide (Cpd 58). Br Br s O S O
2a O-1 .~O0 TT" 5 1la 2b 51 "' W) 2007/061948

PCT/ US2006/ 044890 A sol ution of

1- (S broi no-thi ophen 2-yl)-butan-1-one Conpound la in
a suitable solvent)'is added to a reagent - soI ution-
(such as LHVDS in a suitable solvent). . he m xture’

i 5. st A sobetignot la(%bquﬂapphqq%ywt@-ls%}qﬁ?raaow la(ina
Qh&ﬂ%{w i€ hiiGe PO o e g éfgx uti®a (§ich@RRaMVIsk gﬁaﬁhﬁbﬁs solvent). .

suilt vent he reaction mxture is
Thé priegird mrstlaeé é@n aperisid off time andha ﬁomﬂ@nroéémtbﬂxy—gcetlc acid

Qe Ehe'REUEH mixture i
seg-g' ?‘gﬁcgn g‘?‘?ggml ﬁﬁﬂelsﬁ é‘%‘ L g econcent réalt%(;eil ixture 1s
fihreed fsiagedoid ©F piore, fieadhe re:acaélﬁ (srqixenched The organic layer is diluted -

axlé o a%r glr’]rg tallgﬁls%g%rﬁg%rz% lﬂ)nenzf ét:(g)cenﬁrgtegl_é}l) '{FLEO(?ue s purified
Q) afZerd 1-G-Blond-Hio mﬂhyg}l')wethyl 4.4- dlmethoxy-butane-l 3-dione
4- d| or o- phenyl ) - hydr azi ne hydrochl ori de Conpound
BnEWHn C8 afe added to a solution of Compound 2b.
The-m xture is stirred fora period of thp then the
di l.uted and
teged and:

. af,/ a
/rd‘lhny) 3-di .
§. ¢ Br Br

Anhydrous (2,4-dichloro-phenyl)-hydrazine hydrochlo'ridé Compound 1d and
K>CO3 are added to a solution of Compound 2b. The mixture is stirred for a period of
time, then the reaction is quenched. The organic layer is diluted and washed, separated .

and dried, then filtered and concentrated. The residue is purified to afford Compound

- 5-(5-bromo-thiophen-2- yl)~1 -2, 4-d1chloro-pheny1) -3-dimethoxymethyl-4-ethyl-1H-

pyrazole 2c.

cl -

The solution of Compound 2¢ is acidified. The reaction mixture is stirred for a
period of ‘.tim'e, then the redctic;n is quchched;‘ The organic layer is washed, separated
and dried, then filtered and concentrated to gfford ’5—(S-bromo-thiophen-é-yl)-1-12,4.-
dichloro-phenyl)-4-ethyl- 1H-pyrazole-3-carbaldehyde Compound 2d.
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15

.for a period of time, then the reaction i

% 2c 2d H The sol ution of Conmpound 2c is acidified.
The reaction mxture is stirred for a period of tine,

W@ b@n/o6ted8 r eacti on i s quenched: The organi c | aREr/UBR06/044890

washed, separated and dried, then filtered and
concentrated to

af ford' 5- (5- brono-thi ophen-2-yl)-1-(2,4- 20

di chl or o- phenyl) - 4-et hyl -| H pyrazol e- 3- car bal dehyde
Conpound 2d. '52 WD 2007/061948 PCT/ US2006/ 044890
O'S C 2el 2e2 NH2 p\ 0 NNBoc 0~ 1WO\ 2e3 2e A .

_solution of methanesul f chl Corrpoue' (in '
a suitable solvent) is. dto ol ution
(1S) - 1- phenyl - et hyl anj Conp d 2e2— a/suitabl e

solvent). The M xture ¥ stlrrggfor a '_qgi,of
time, then t h@z‘f\e%’tt Mque@s’hgqs The @)‘gaﬁg :

| ayer is diluted and washed, erér ated.arf drTed, then
filtered and concentrated ¢

ff o
N[ (1958 “‘b‘l’féﬂﬁfmﬁ u oﬁﬁlt‘ﬁ’é a 8?5‘@8@%@3 Cgb‘hﬁéwle solvent) is
g&f&d tb %%)&Qnﬂff@l%%h@ﬁﬁ éiﬁiﬁﬁﬁiuﬁ@c glitkd 261104 suitable solvent).

Conpound ina Suitable solvent The reaction
whe mixere i § sm rfeta pepiocdolfémpe dhe the sepgtion s gyerqhed. The organic

[a?glc i d?ﬁ.lt%i’sandq\wm%ﬁ:% parkd tﬂeﬁﬁ?feré@atqd édﬂc@&rated to

separ at and drl f hen [ter edﬂ,,lo and
effoukNt{( b9)et phathid-ctad]- m&ansmpfmamléqjcpmpaﬂﬂ@?

Dhins IBRPROMM TN kabed 1o Shidion of Compgund 26 (e sgitable

Bvlvbht) STRe teaCtion Gix Q. stikfid fof Agened ofjtimepthish ﬂghgdctlon is

r oc Tozer MO, WMol f or d ;A v | ’
BRRER TobbaBSSs Mera LI o) B0 L bRl i, g fres
and tadieatraety dhe yediduesid dmniﬁl:& tasi affprd Ne(tetrt}bmoxpd:anbmqm-N [(1S)-1-

e AT Pre il ChnBPofABound 2a (in 8

sui t abl e sol vent) is added. The m xture is g eacted

uenched.

washedy sgpar at egl
I"du

The organic layer is diluted
and dried, then fgdtered and

e

is purified t i ve Conpound %S
(t'heoreti cal . 5 cl .
' O‘\SN 2foc Cpd's8 “
>\ - P
< N 07\ RN
¢ L oy
H

Adaptmg a pubhshed procedure (Tozer MJ, Woolford AJA and Linney IA,
Synlert, 1998, 2, 186-188), a solution of KOtBu (in a suitable solvent) is added
dropwise to a solution of the Compound 2e {(in a sun;able solvent). After.a period of
time,' a solution of Compound 2d (in a suitable solvént) is added. The mixture is
reacted for a period of time, then the reaction is quenched. The organic layer is diluted
and washed, separated and dried, then filtered and concentrated. The residue is purified
to give Compound 58. MS m/z 609 (theoretical MH'). '
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WO 2007/ 061948 PCT/ US2006/ 044890 Addi ti onal conpounds
may be made according to the synthetic nethods of the

w@e@3meer4s8 nventi on by one skilled in the art, PGCT/U82006¢14890

only in possible starting materials, reagents and
conditions used-in the instant nethods. Bi ol ogi cal
Exanples 5 The follow ng exanples illustrate that the
conpounds of the present invention are CB receptor
nodul-ators useful for treating, aneli orat| ng or .

prevent i ' cannabi noi d, r ecept or [
di sor d%ﬁkpgi’n%}l?gﬁémfl%mﬁy b E‘j“’ég%acF?F tg?f'fc Methods of the
&R Bvéntidh B ohk adiléas e bR afERt ronfyeﬁl ﬁﬂ;@iﬁﬂéitﬁnﬁrg materials,

nverse Agonists The human CB 1 and CBZ receptors were

Ieagspls and sopditiogs psedsya the ingtang gpethodst r ansfected with | -
pcDNA3 CB-1 (human) or pcDNA3 CB-2 ‘(human). The cells

were ‘grown in-T-180 celBiotogi¢dlBxatdphasks under A
standard cell culture conditions at 37 Cin a 5% CQ2.

at nos pfter fello®ig exanhdesdlustrite Ithz&&ﬂledmhpomtdjssuf thez@esant invention

and BO m%)%ﬁ):'\ﬁzﬂ%gﬂ B)rs gse%{hh%@%%\%qz %t | ?8{ GEUf fe or prf(,ventlng a

Icﬁmzbilﬁ(ﬁﬂ Seapiatthediated s entrepie] disoftiepst &iseiﬁiel}n a@dbject in need
baci t‘i[-laCI n) and centrifuged (2000 g). The

atant was then centrlfuged in 2M sucrose (31, 300
g) to produce a senmi- purified nenbrane pellet, The'

pell et was re5uspended in h&Exewpls ¥ati on and stored at

10

15

20

25

30

-80 C. 20 On -t he. of the assay, the. pellet was

Hhadiga Aoy 10 ot Fadeanivr dbul apErs {20

acid free Vi e Serum arl
reenkicared with pelD NWSsCR did@aimen) br pelDN&3 CBi2 ﬁmmam) Thstells were

RS - Bl 0t AR SRR RSl PRL RS ofBEpy ac 37 °Cina

mb O, Gpyibspter@| ThecelNovers pasickied by tﬁﬁirﬁgatmsaxﬁﬂﬁﬁbtfg@ﬁlzed ina

ey eation i 1BuBSh Lo oy e el SEMARCE e orease

GAKIbRBEsapi&iikn) 18 éptatih ARhA bacilacihy had bBitfifdge@(2000
GF/ Cfil tpg? bgttgpn?ﬂﬁlf)gt% qor ewet w ?h 20 gE ¢ &

pdie\sEPERPRERE Was Hien CFHB“fRé‘F in ¥ supse b} %‘P%g)yqomﬁeduce a semi-

Tris- 'ﬂ h%gm/bﬁq%% C]g‘l rs%/tlo;%ql;féte'_fga}ggggpcfﬁaed dnltSRNaMC cells |

. ?u?ﬁ‘fﬁd\fﬁérﬁbrahé géﬁ& 2 pRARH &%t RAuSHRHEL fn HB?ﬁoA@nHauan and stored at

% sal i ne--0. 5% Tween 20 sol ution. The Uni filter
BATE. was dried, scintillation -cocktail was added to.

eac h vgh lth (th.ﬁe Q&‘%gttﬁe %Qlléte\pﬁseﬁwkﬂ B i& i d}ﬂlt%!@gleassay buffer

quant.i t at ed i'n a TopCount “scintillation counter
\(@) 200 A HEAS FP@IMEQE%IS 0D TACED mglinCERtyReci¢ freobovine -

‘%gllé Q%gsﬁﬂggélg?nf or %?Fﬁnﬂ%gpggmg%‘:%gﬂeta\oag a%g:d %ﬁ%&@a either a -
test compound or vehicle standard and . the radioligand [H]3+ CP-55,940 (0.2 nM) to the -
wells of a 96-well polypropylene plate. Non-specific binding was measured in wells
containing WIN 55,212 (10 uM). The plate was covered z;nd incubated for 90 minﬁteé '
at 30 °C. The contents were then aspirated onto a Packard Unifilter GF/C filter bottom
plate prewet with 0.5% polyethyleneimine. The wells of the polypropylene plate were
rinsed and aspirated seven times with a 0.9% saline-0.5% Tween 20 solution. The
Unifilter plate was dried, scintillation cocktail was added to each well and the counts

representing binding were quantitated in a TopCount scintillation counter.
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i nhibition studies in which various test

concentrations were used. The bindi ng val ue was
w@adocbmsed by |inear regression. 5 For conpouPdBUS2006/044890

wi t hout an 1 C50 binding val ue, the percent inhibition

(%9 was obtained at. a test concentration of 0.2 M

Tabl e 1 Cannabi noid CB1 Receptor Binding Cpd Binding

Cpd Binding Cpd Binding 1 0.038 20 37%39 0.018 2

0.04 21 12%40 - 78% 3 0.-035 22 0.037 41 0.015 4 27%

0. 12 0, 01 43% 24 0.015 43 0. 008 6 57% 25 .
@Hl%"”o ég‘%jé“l’f”’zé%‘fg’égé 345 33% S. 34% 27 69% 46
52%  Fr'cémPodmisiifed, 7an mliQ13g3\7aYﬁ829/a§) obthihed ffsin @@r&nt

11 53% 30 17% 49 76% 015 64% 50 t8%_ 13.
dntghision stugligs4ig vdpich smeus test£OPCYPrALions Wsg wseds e bimling value

1%35. 0.013 54 “ 0:14 17
%&%@ﬁgﬁ%’}tﬁ@eﬁ%& ;S?%l{sﬁﬁ% 37 0.031 56 41% 19 .' 45%
38 0. (F2B comppuddivithious|aa ICsd bindmgrnabier dhepadBnt Reybitionr(%) was -

'01’3%6}‘ Zi%th%%?}l"ggéfg “%Q@ﬁg{%g dega " h98%42é1?2;>1

53% 7. 0% 24 13% 45 12%’able8[ 1% 25 13% 46 47% 9
,8%' ' 26" 16% 47 .46% S
Cannabinoid CB1 Receptor Binding

Cpd Binding - Cpd - Binding ' - Cpd Binding
"1 0038 20 37% - 39 0.018
2 004 - 21 12% 0 - 78%
3 0035 Co22 0.037 41 0.015
4  271% 23 .. 0.071 . 42 0.011
5  43% 24 0015 - 43 0.008
6 51% 25 0.016 . 44 T4A%
7 28% . 26 0.1 : 45 33%
8 34% L7 69% . 46 S2% - .
9 25% 28 69% Coa1 56%
10 37% 29 © 0.017 . 48 60%
11 53% 30 17% 49 76%
12 0015 . 31 64% 50 28%.
13 0074 32 0.046 . S1 - 63%
14 0.027 33 73% 52 '51%
15 0012 34 61% 53 40%
16 61% © - 3. . 0013 . 54 014
17 25% ' 36 0.017 55 58%
18 66% . 3 0.031 56 41%
19 45% 38 0.023 . 57 46%
o Table 2 '
Cannabinoid CB2 Receptor Binding '
Cpd Binding Cpd ~ Binding . Cpd - Binding
4 11% 21 3% 2 . 38%
5 15% 22 42% 43. - 39%
6. 8% 23 2% 4  53%
7 0% 24 13% 45 12%.
8 1% T 28 13% 46 - 47%
9 8% 26 0 16% 47 46%

10 6% C27 12% 48 49%
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(CAMP) . At baggf"l ne, or dut} ng ng

10 6% ' 27 12% 48 49% '55 WD 2007/ 061948
PCT/ US2006/ 044890 Cpd ' Bi ndi ng Cpd Bi ndi ng Cpd

w®@eovdiosny4s 11 0% 28 20% 49 63% 12 40% - 29 55% BOT/LT2D6/044890

"13 37% 30 15% 51 13% 14 40% 31 39% 52 0% 15 29% 32
55% 53 21% 16 17% 33 41%. 54 -52% 17 ' 14% 34 34%
55 30% 18- -21.% '35 29% 56 26% 19 24% 40 52% 57 2&%
20 9% 41 45% Exanple 2 , . Functional Cell-Based
Assay for CBI or CB2 Agonist and |Inverse Agoni st
Effects on _intra-Cellular, Adenylate Cyclas tivit
The CB1 af®dcBPPEcept or's coup Igééc '}‘/l"'g
recept ors .LGPGR) , which 528 nfl uéd®e cel |l fun@h on ¢3%
the G -pragei apsThese recepiors gpgul ate the sEti vi 1%
of intra I | yhar adenyl at g, cycl ggg, which i nsf urn qae
produces'’ t intracellul ar’ si gnal g]'ressenger lic- AR/%
R% | gand bou '
condi tiond5 t B8%e receptor3are Se®nstitutivedy act 4%
and toni calgl yn%ppress adepy| at e4¢%cl ase actisdty. Bbha
bi ndi ng of ru agoni st gpuses fisir t her receggor 30%
activati on an %roduces addl ti onal suppr-essi gn
adenyl ate e acti Vi ty S The g?%dl ng of an’ 6; nverzgg’
agoni st i 9 bizﬂ% the const#utivé2%activity of7the 28% -
receptors nndg%esul ts in amincregge in adenyl ate
cycl ase activity.. By ‘noni tor| ng intracell ul ar

- adenyl ate cycl ase activity,E laRi ity .of conpounds

10

‘15

20

to act as agonists or |nverse ohi sts .can be

Huenasiownh€dll-Based Assayfen & ImﬁB Aspoishas! lverse dgonit Effects on
InsresCeliplanderetlone Grelase Aawvitng st andard transfection

Db S G Bt T Sl R wicn
ﬁﬁﬁ@ﬁé’e EB2rah8SAPVRhE HUPRSkin. Bihes€ XdYeposd MdbdiiRk tBegaiwny of

the cell s “produce (3-gal actosidase_in response to CRE:
pgseHwar aynylets cpassnwhish imayp prediaes thedgrrasdivly sisme!

ﬁfés&ﬁheﬁ{%h@mf chigpjuman CB 1 or CB2 receptor will
produce Fess ( aI actosi dase when treated with a CB
1/ CB2 Adpesalinge, @mgmng non-ligand bound conditions, these receptors are

constitutively active and tonically suppress adenylate cyclase activity. The binding of

an agonist causes further rec'ef.ttor aétjvation and produces additional suppression.of
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.

By monitoring intracellular adenylate cyclase activity, the ab‘ility of éompbun‘ds

~ to act as agonists or inverse agonists can be determined.

Assay

Test compounds are evaluated in SK-N-MC cells which, using standard

transfection procedures, are stably transfected with human cDNA for pcDNAS—CRE B

gal and pcDNA3 CB1 receptor (human) or pcDNA3 CB2 receptor (human). By
expfessing CRE B-gal, the cells produce B-galactdsidase in response to CRE promoter
activation by cAMP Cells expressing CRE f3-gal and either the human CB1 or CB2
receptor will produce less B-galactosidase when treated with a CB1/CB2 agonist and

will produce more B-galactosfdase when treated with a CB1/CB2 inveise agonist.
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wi |l produce nore (3-gal actosi dase when treated with a
CB 1/CB2 inverse agon'ist. 56 WO 2007/061948

WO ER@06/ 044890 Cell Growmth The cells ar ePQr/usaw0é/ou4890

96-wel | plates under standard cell culture conditions
at 37 Cin a 5% CX2 atnosphere. After 3 days, the
nmedia is renoved and a test. conpound.in. nedia
(wherein the nedia is supplenmented with 2 niV
L-.glutam ne, 1M 5 sodi um-pyruvate, 0.1 @6Iom1fatty'
aC|d FB S (fetal bovine serum) and antibiotics) |

&ad&Gov#hthe cel|.. The plates are incubated for 30 :

Tt e 2 e G500 1 86 BPE ek Sl i id Bl RS g,o,,s at

with n vvas
BY S€dn a B9e CB-at@dspietosAfiase dayd, ithe togdiads cplmnadtaaﬂadest

usi ngu fM’g’&H‘g B‘ﬁl ? ngeﬁh |e Igg e}éksllyltpﬁ @%ﬁ%@}‘ﬁgl\%ﬁ% lﬁlut?mme lM.

E&Mhﬁﬁ&yru'l'di@,)O 1%18w {8ty BEAaB D feld dbﬁinedeﬂﬁ@r@d alnnbﬁEEs) is
Expression For cells expressing CRE_1

pq}‘@edgg the eedh eﬁb@plate@grqlrgﬁgzﬁpg Qr: es at 37 d Lﬂe plate cells
Qn?é dﬁﬂ%ﬁ‘%&t@& hASRraolin\Hvky a 4lb ﬁmﬂ'%?loge@l%ﬁ @@a@ﬁeﬂ%‘l@&d The B-

I nverse-agoni sts I ncrease ga act osi dase-
galtacmsidjasa activityds gquateitatnd enmgrmmmamuevembﬁ repgents

PR PRRoRS AL oo RO, BBl Do

-expressing the (3=gal actosi dase activity neasured in a
- €3t BegspratiMediets e in ERFB-eebErprassian per cent of

h I d
s ot Bk CRE R B Y i TR 66 BBl s reduce

BRI 8641085 @BHvity nﬂﬂho@ﬂﬂ’eﬁehaer@liﬂarﬁﬁﬁ end OB iftidse agomsts mcrease

agoni sts. reduce aal actosi dase activity in a
@os@aqgwémmtlvnﬁnh@ osgndencrdent fpAMEE agoni st s

incre he ol gﬁg? [n%%gi a@&)tsﬂi%%% Q&Rl%% 'd¥ie§1¥uﬂeﬁ BY setting a vehicle treated

dose-

(ceHBalctoitp vhkia e 1m%|amdteypr$s1dgm ﬂagahﬁtds;dasemmm measured in a

vehicle treated ceII activity val at 0% a

SRPEEROdINg GomRPquae é%ﬂa‘ae@t’i?il FARE TR Pgﬁ"tey : %HFaéafg prll getivity.
correspondi ng conpound treated cell as a percent of

taw2 Red‘aptdre'w&dleaa“deﬁhmglelmmﬂigaf’ Exptessignt 0 be :

under st ood_t hat the precedi ng scrl tion of ' . |
i nventlf(Hr?eHﬁ 8"%?%& FQ@ *HH“p‘E‘E §1% EERYPT agonists reduce
ﬁf‘?hgcctbglﬁ et Fl%; i ?%8@& Hépeguﬂﬁierﬁ%ﬁzr ahdeBEAYENR |a§<5Hl§ts increase

specl abor at'ed -on or discussed nay
ribgmlad:tbsﬂmctmity in aidokg- depdmdestpnmmeran d sco pe of " the

Iprn:e Zﬁd %ggt% Ef? [ﬁy ledatgg% %%lg%‘g y seamg a vehicle treated
Ren/ SLL%%QRWVQI‘%&@ QOOW@H dx r&kﬁgrﬁéj Blﬁllackosﬂhse ﬁ&mgkkﬂéasured ina

having A "structure according to fornul a
correspondmg compound treated cell as a percent of the ve 1c1e treated cell activity.

It is to be understood that the preceding description of the invention and various
examples thereof have emphasized certain aspects. ‘Numerous other equivalents not
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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"'X1 R - z-- IM-Ra Rb or aformthereof, wherein
5 X1-isN, O orS; X2 is carbonyl, alkenyl-carbonyl or

wabdoenglodsul fonyl; Rla is absent or hydrogen, PGITESM061044890

Ria is-absent when Ria and Rib are taken together wth
the formula (1) nitrogen atomto forma heterocyclyl
ring optionally-substituted with 10 one, two, three
or four substituents selected . fromal kyl, alkoxy, .
cyano, hal ogen, hydr oxy, 0xo, am no or am noal kyl, -~
wherein the. ".al kyl “and al koxy' substituents are

Qidlat gr@&lhiédqybst ituted with one, two or three
substituents sel ectéd from al koxy, cyano hal ogen,

Y R s o Ry ghect o0 from

al kyl .. substituted with @3. 12 cycl oal. kyI

“heterocyclyl, aryl-or hetefgaryl, wherein each of

C3_12 cycl oal kyl, het eroc¥ct yK; aryl » heteroaryl is -
optionally substituted wt ne, WK three or four -
substituents -sel ected R4f.ro al k oxy, cyano,
hal ogen, - hydroxy, oxo, "anmif r am-noal kyl, 20 wherein
the al kyl and al koxy substy+ nts are opti onal | y
substituted wth one, t or three substituents.

selected from.al koxy, cyaRo, hal ogen, hydr oxy, am’ no
or amnoal kyl, and ' = wher¥itRhet er ocycl yl opti onal.l'y

" has one nitrogen ring ak and said atomis ‘attached

10

15

20

to the formula (1) nitrogen atom and wherein said
at om bga fofixStHA&dﬂ)@Eé&ﬁiL%S PCT/ US2006/ 044890

opt i ogal.| er-substituted with alkyl to form -
a qua?@ ﬁ* %ﬁg’om um salt; R2.is one, two, three or
four mbﬂ:mbt;ﬁylt slksﬁyle@iﬂadlyfl bﬁmkahylydlﬂfbabrkoxy, ‘cyano,

hal ogen, , hydr oxy m-no, ani noal kyl,
am nofus i ?%HOXW 8 sul f onyl ani noal kyI wher ei n

the alfieleiaR], &ldpRet Whthst j,bHe RS aﬁrtﬁké?ﬂbg&ﬁé‘il With the fdrmula (1)
substi t ut ed W th one, two or three substituents -

sel ected-f r%ﬁ?&an@}%}l tofoem 8 hetezpeygbyl, HW@WHY"S%‘HBM with

or am noal Kwe twiXihires of RGur@bdtilerity Dbt BOlSalkl, akbRY, cyano,
from hydr ogi1 aI kyI al koxy, cyano or 10 hal ogen, .
alogen hydroxy, 0X0, amino or aminoalkyl,

~ wherein the. alkyl and alkoxy substituents are optlonally substituted w1th one,
two or three substituents selected from alkoxy, cyano, halogen, hydroxy,
-amino or arnmoalkyl
Rlb is selected from C3 12 cycloalkyl ‘heterocyclyl, aryl heteroaryl or alkyl
' substituted with Csa2 cycloalky_l heterocyclyl aryl or heteroatyl, -
.. ' yvherein each of C3.~12 cycloalkyl, hetemcyciyl, aryl or heteroaryl is
optidnally substituted with one, two, three or four substituents sel’ec't.ed'
: frt;m alkyl,'al_koxy, é'yﬁno, halogeﬁ, hydroxy, oxo, afhipo or aininoalkyl,'
wherein the alkyl and alkoxy substituents are optionally substituted with one, '
two or three substituents selected from alkoxy, cyano, halogen, hydroxy,
. amino or aminoalkyl, and ‘ : .
wherein heterocyclyl optionally has one niprogén ring atom and §aid atom is

attached to the formula {D) nitrogen atom, and wherein said atom is
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wherein the al kyl and al koxy substituents are
optionally substituted. with one, two or three

waamsveowent s sel ected from al koxy, cyano, hal BgBEDS2006/044890

hydroxy, am no or am noal kyl; and, R4 is one, two or
t hree substituents selected from al kyl, al koxy; cyano
or 15 hal ogen, wherein the al kyl and al koxy
substituents are optionally 'substituted with one,
two or three substituents sel ected fron1alkoxy, cyano
hal ogen, " hydr.oxy, .am no "or an ng

conpound oforkipadlhy h I‘“hﬁhg’rbéPWt%“’l‘tg 3@/36 o EOHTQE qgaterf*ﬁ'éy ammonjur

conpound ofg,el aim 1, wherein X2 is carbonyl or ~
al kenyl -sulfonyl. 4. The congwund of claiml, wherein '
R a i Refiyeme;§wn, theee orfeucerbsbineatsselestes;from alkyhealkoty, cyano,

Rais abs At Skl B Rlinodu AR AR

with the f%?%ﬁ%q&#bﬁtroggnﬁi?gm? frﬁ?om a ity or

het er ocycl yshifonylgminmadkydnal | y substituted with one or

two substi.t ected fro y, i
0XO0. qbe Lt!hﬁ]allscx X n,ﬁl()%fﬁ 0Ky %ubs %né f!re aﬁ% ) ea?lﬁ; shggltgtred with one
sel ected f rta»mdmhﬁé @alystinyéntmeledtkq/fronsalhexy,tcyamj halaghn, hydroxy,

C3_12 cycl oal kyl ; ar het eroaryl, wherein each of
C3 12 cyclao‘HPé Fa"%‘gqaélf%cyclyl aryl or heteroaryl is ..

opt i onglik ¥né ubsid Sublsaehenistsalcona, frothWydrddeneslkol, afkouy, cyano or

‘substituents_selected fromal kyl, al koxy, cyano,

hal ogen, 33'3R8&FfPoxy,. oxo, ani.no or - ani noal kyl, wherei.n .

het er qaysdinlhORkyPRARI AlkoDPSutRARenRY dré @Fﬁ@ndlly)&ﬁlb@ﬁtﬁféd with one,

and said atomis, attached to the faornu nitrogen
atom 59 mozmlneeemb%umf%e%@épgu%%y YAk, halogen, hydroxy,

wher ei N sai ghidh QM ahinSikyI0RA,| Y further substitut ed

with alkyl to forma quafernary amoni um salt. 7. The
conpo (Radis ofie.dvei onthree ahbstispentsselpesed from aligl, alkgryecyano or
or' our subsﬁd néém sel ected from al kyl ,- al koxy,

cyano, hal oge ydr oxy, am no, am noal kyI 5

‘am noswdreinythahlkyl awmt alkaxy exﬂ;shamntmb kxptlonallyssubmted w1th one,

conpo l{'w% o(%fthr%le %{1 sst%m% s, ﬁ&{lgétgd E%rr{ a]fﬁg ézggx\ﬁ? 'ha a;é;r ﬁ%ﬂﬁoxy, amino

four hal‘ogen -'su gun

cl ai mak,amihedlRyln R3 is one or two substltuents

sel ected-from hydrogen, alkyl, al koxy, cyano or

hal 09efhe kfinpkRimd BRRIGAMRHMEiRfx Gb ® B 4, Wherein R3 is.

one. or two substituents .selected from hydrogen

A, Gl SRS e B IS5

4. The compound of clalm 1, wherein R;a is hydrogen

5. The compound of claim 1 wherein R, is absent when R, and R 1 are taken
together with the formula (I) nitrogen atom to form a heterocyclyl ring
optionally substxtuted with one or two substituents selected from alkyl, hydroxy

or 0XO0..

6. . The compound of claim 1, wherein Ry is selected from heterocyolyl or alkyl
substituted with Cs.12 cycloalkyl, aryl or‘-heteroziryl, wherein each of Cs.12
cycloalkyl, heterocyclyl, aryl or heteroaryl is optionglly substituted with one,

. two, three or four substituents selected from alkyl, alkoxy, cyano, halogen,
hydroxy, oxo, amino or aminoalkyl, wherein heterocyclyl optionally has one
nitrogen ring atom and said atom is attached to tho formula (I) nitrogen atom,
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from al kyl, al koxy, cyano or halogen. . 12. The
conpound of claim1, wherein R4 is one, two or three

wamsveowent s sel ected 15 from al kyl or cyanoPCT/LS2006/044890

The conpound of claim1, -wherein - X1 is Oor S; '

X2 is carbonyl or al kenyl-sulfonyl; R ais absent or
hydrogen, . 20 wherein R 1 a is absent when R 1 a and
Rib are taken together with the fornula (I) nitrogen
atomto forma heterocyclyl ring optionally I
substituted with-one . or two_substituents selected :

from alﬂiyilhﬂreﬁy%nﬁéﬁgm@ is Qptipnalty fuigher substitwied ayjthy ‘1‘15)% toform a
het er g gﬁh,%n@bm sSybstituted with :
cyc I

C3_ 12‘ kyl, aryl or heteroaryl mhereln each of

T~ opt P ampyuld LRI clhaie R e Resne, B TR e foft s

SUbSTE41UGBY FrofPAIRGL, @ﬂ«o&&oepa@bkudlooai k9doxyCHARD, aminoalkyl;

hal ogen, hydroxy, oxo, _am no or _am noal kyl, wherein

het er aeyxaqsy}foréﬂﬁkdhat syHonylanginealiyl r ogen ring atom and

said atomis. attached.to the fornmula (1) nitrogen’

8t om Thsdompensd of daim 1akvhieteirs R, GondDn26),liree i J6@ halogen

PCT/ US2006/ 044890 optionally further substituted wt h

al ky| SERSUHNEDES- a- quat er hary ammonium salt; R2 is one,

two, three or four ‘substituents sel ected from al kyl .

al- konghe megund h‘éd:l@gnd Whymroky is et org WoesnubpiiaERty Iselected from

~am no uI fon %@léy?l Icé’ tﬂ) jf:} g‘%noal kyl; R3 is ane
I 'eC

or t su & ydrogen aIkyI

al kox cyano or haI 0 and, R4 is one, or

16 oc TheisempouathpEclsim de pbarcin Baisapne,or twey %@ﬁvue@y aﬁected from

or  hakagRen, aWyl okhaloldg, conpound-of claim 1, wherein
t he conpound IS an.isol at ed formthereof 15 .The

' i?ggﬁ Icﬁ%}pglugé gtélfagpvfh %gfﬂlla ?s 8 o o G0 ﬂ d{rﬁ% subsutuents selected

cannabtdi@bntyraﬂ&ﬁty@éym&ha(&eﬁ or CBZ receptor and -
wher ei n the nodul at or conpound |s an agoni st

?gt ag qqllesc'i)mg)ro{lhﬁ] %F Eﬁﬁnqg Wef’etm e? {)11;136 & oF %85 subsngurégts selected

I"on conprising ecét'ive anount
conpomfminalkyl:bacymﬂ)S and a phar maceutical ly
acceptabl e carrier. :

13. The compound of clalm 1, wherein -

X is O or S;

Xa is 'carbonyl or alkenyl-sulfonyl;

R, is absent or hydrolgen,

wherein R,, is absent when R, and R, are taken together w1th the formula (I)
nitrogen atom to form a heterocyclyl rlng optlonally substituted with one.
or two substituents selected from alkyl, hydroxy Or 0Xo;

Ry is selected from heterocyclyl or alkyl substltuted with Cs.12 cycloalkyl, aryl
or heteroaryl, whetein each of Cs.1 cycloalkyl heterocyclyl aryl or
heteroaryl is optionally substituted with one, two, three or four

" substituents selected from alkyl, alkoxy, cyano, halogen, hydroxy, oxo,
amino or ammoalkyl,.

wherein heterocyclyl optionelly has one nitrogen ring atom and said atom is

attached to the formula (I) nitrogen atom, and whertein said atom is
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17. The conposition of claim 16, wherein the effective
anpunt is in a range of from about 0.001 ng/kg to

w@bmane19890 ny/ kg of body wei ght per day. 18. PCPUSESE14890

for preparing a conposition conprising the step of
adm xing a 20 -conpound of claim 15 and a

phar maceutically acceptable carrier. 19. A nedi canent
conprising an effective anount of a conpound of claim
15. 20. A nethod for us'rng t he conpound of claim 15"

f dul quaternary a '
oo 8t n%tn ac¥| ng %e&}%"g:tggggép%k?%tfﬁ &%%aay ammomum'

_.corrpr|3| ng &0
21.: A et hait; for treating, arrelloratlng or

Br ot 2%2 SRIROL DR SRSl A A Al o .

t her eof cor}m@gdnngydrbh?, #hiap, ahindelkylishiaodulfonyikyler

subj ect an effective amunt of the conmpound of claim

15. 22. Theuhoonsginealeylai m 21, wherein the syndrone,

di sor defisdne S %@&%shﬁleﬁ@ &l&%(ﬁﬁ’om@@l&%gehealkyl alkox , Cyano or
nmet abol1sm di abétes, gl aucoma-associated I ntraociu
pressure, -"kalegess andil WO 2007/ 061948 PCT/ US2006/ 044890 ,

and n%dl Q)'né%ecgrsthre%%hgﬁftﬁéns séé‘éléé %ﬁ?alﬁ?f'%ﬁcox ano or

Iearnlng, CO nitiron or Y, organ cont actio r

~nuscl e spas]mlo@nwel di sorders respl ratory di sorders,

| oconmbtor activity or *novenent disorders, inmune and

Jiqaf | anyed dfpdlind VTRl 1, & lﬁh@é&ﬂ%&ﬁ{cﬂ is @h @Wldted Bstiithereof.
~nanagenent -or rleuroprotectlon

The net hod of

i m wher e t|v amount . of. '
AUt SENFRBIL O s P B eGP Rans b Spebingia receptor
ng/ kg/ ﬂa&ulaﬁ# whéreinnhé bmhalbfnoﬁdl mcaptbi is a Ci¥1tdralB2 receptor, and

?ggg L{%ﬁ fgﬁﬁ\fbe 3 Idglgaé afrsrqe}rllllhcg{ﬁ% 813 a%%rﬂgt: gx\eltgg%llgftgct:éaverse—agomst of

obesi tthe ré@pired or. met abol i smrel ated syndr one,

di sorder or di sease in .a subj ect in need thereof’ 10

ctive npound erein
corrpOLm;iharmaaeutwauglas@p@qmﬂcm:enf the- receptor.
The nethod of claim 24, wherein the effective anount.

of7. t hepgo 1(5&':'01if 6191% 1@%1‘391 O lﬂg&'i\@eﬁﬂé\ﬁlttx@m a range of from

about 300 he nethod of claim?2
furt heabq%ggw.l sﬁl@{gg fm@bcyt éQO ore/lagl af hody weighy PF'bd“’the 15

subj ect a conbi nation product conprising an effective

gl?ﬁg rigl C%g‘g)%gﬁlﬁ)? cggmp?ihu%da{rq dHetiGl 'aHx\%HBPOLI a{@olﬁg@l‘ﬁc& Mm 15 and
25.

-agunt Agirotdis fargrpsiiing a compasitidrecapgiing teegeept of admixing a

wherein the th eut is an gnticonvyl sant. or

© CorRBph s gt and © Shrmatrateally REFob It P26,
wherein the anticonvujsant is topitamate, anal ogs of

ti8hi r afemedicamerd gnmpeisingen effdcpive amouot of 2 ¢ampoundgfiedaim 15.
gabapetitin, phenytoin 20: . and the like and

ML UT RSmétho® RN FBRAME c6AIpolnd 6£ ElRin N5 GoslotiGlating E:Qﬁfabmmd

receptor activity comprising contact;ng the receptor with the compound.

21.. 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 the compound of

claim 15.

22, The method of claim 21, wherein the syndrome, disorder or disease is pelatgd to

appetite, metabolism, diabetes, glaucoma-associated intraocular pressure, social
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28. The nethod of claim 26,; wherein the contraceptive
agent- is a progestin-only contraceptive, a

W@ ooeuodpt i ve havi ng a progestin component anPiCEIS2006/044890

estrogen component, or an oral contraceptive
optionally having a folic acid conmponent. 29. A nethod
of contraception in a subject conprising the-step of.
adm nistering to' 25 the subject a conposition,
wherein the ‘conposition conprises a contraceptive and.

~th £l |
regug’é@pr?lﬁ‘ggﬁpﬁﬁ etrsa & ul%ﬁes\ﬂlg%[dﬁ bt's%g %im}%?%%rﬂ Pgngr r.nemory,.

the sdtBheeontidttionsir mypsalei s@hsmmovﬁ@tdhﬁor@rd, rekpiratpny disdiders,

compound is a CBl receptor vers Qni st 1§ .
At AgERPBpor BTy SO RO (RO B LROO G fagiration disorders,

. 30. -uepnifrRawRl g2bwi)pal Mandgbmpnt cﬁawﬁlropraecubh N C

O %-Rl a. Rlb or- a formthereof, wherein is O or

%%nen ’%1 Iasa r}Iclaq{n E%/q’i ’theSe Yh&L S tﬁh@f #}fé &,Hﬁﬁ,ﬂhd is from

b~ are entpgtervvlt ormulta -
(1) - &bdut 0PN ragfugiday td ebont30Revgkekipyl yI ring
optionally substituted with one or.two substituents
| ec g Mﬂ&ﬂe&y ofd rétihg! &n%ﬁ&‘éﬁh @r preventin
ﬁgggrreocy ?ﬂ#%gzg I kyl scubsptl?%ed vvlg gerp 5
cy cI oaogm receptiof mvorsefaspmsbmeghated/mp@ieﬁe}@&de 96%85&61 tglated or

B S o 'ecfhg Oa%?&ﬁLMeﬁak% g}’nﬁ}i{aﬁg Aok der Y Qise \%\% SUPsbdcd ﬁ{‘ﬁeed thereof

rom a FOXYy Of 0X0, whereéin
het er eayiptiying dipd stopaf h@mhmerrn@torthc sahject an qf@ﬂcam pmgnat of the

2t om SR \'ﬁf’er te‘ﬁealﬁa ed il ?h“*?gﬁgnr‘%*f ona#‘m“? ceptor.
?elkglc?ec}l fro &g&%ﬁ&%ﬁmgﬁw 3 ﬂg&hgﬁﬁcgﬁrlpgﬂﬁgt of claim

B ThEe Sl Rucem 3#3?@%&?0%{2%? R L TR

a cangahlieftqi bribigaidPproduct comprising an effectwe amount of the compound

and a therapeutic agent wherem the therapeutic agent is an antlconvulsant ora

contraceptlve agent. -

27.  The method of claim 26, wherein the anticonvulsant is topiramate, analogs of
topirmnéte, carbamazepine, valproic acid, lamotrigine, gabapentin, _pheny;oin

and the like and mixtures or pharmaceutically acceptable salts thereof.

- 28. ’i‘he method of claim 26, wherein the contraceptive agent is a progestin-only

contraceptive, a contraceptive having a progestin component and an estrogen

component, or an oral contraceptive optionally having a folic acid cémponent. .

29. A method of éontracéptioﬁ in a subject comprising the step of administering to
the subject a composition, wherein' the composition compiises a contraceptive
and the compound of claim 14, wherein the ‘compqsition reduces the urge to
smoke in the éubject or assists the subject in losing weight or both, and wherein

the compound is a CB1 receptor inverse-agonist or antagonist. -
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32 and a pharnmaceutically .

" ef f ectRais oRgSubititamt selected Sos hydmogen,

nodul ator, wherein the cannabinoid receptor is a CBl
or CB2 "receptor, and 20 wherei n the nodul at or

w@oovpoerds i S an agoni st, antagoni st or i nver sePEQUS1086/044890

of the receptor. 33. A conposition conprising
aneffective anmount of a conmpound.of claim32 and a
phar maceutically acceptable carrier. 63 WO 2007/061948
PCT/ US2006/ 044890 34.. The conposition of claim 33,

‘wherein the effectlve anount is in -a range offrom

about 0.001 % to about 300 ng/ kg of body wei ght

oueala (kg preparing a conposition
conpri si-ng the.step of . adntﬁlng a conpound of claim
tceptable carrier. 5 36. A
medi canent conpr.i sing an effiecti ve anount of a
compound of’. claim  .32." ~ XA petho@lfor using the
conmpound of claim 32 for- noqul at cannabi noid =
receptor activity CONpIR,Sipg~Kemnt ing the réceptor,
with the conmpound..' 38.. thod, for treating,
anel i orating or preventing a cannabi noid receptor
nmedi at ed syndrone, ‘di s r or disease in a "subject
in need thereof conprisi ngN—1iat he step of

-adm ni stering to the. sgpfect an effective amunt of,

t he corrpound of cI aim 3 39. -The nethod of claim 38
\Ahereloﬁatﬂ’énél%’iﬁ‘?oﬁ@ere&?sorder or disease is related
to appsticérsretabolism diabetes;

" gl aucoma- associ ated i ntraocul ar pressure, social and

mood #isHrahsert ordwisqgess, substance abuse, | earning,

cogni i, ﬁrRIWséf t\gﬁerﬂﬁg%ﬁd%lphfeqﬁf{éipﬁs%emﬁﬁkﬁe formula (I)
spasm bowel disorders, respiratory ' di‘sorders,

| oconot or  awtrpgen Jtopy tofore adwstereryshyl dinesoptionally substiguted with one
i nflammati g ain
managenent %rtwr? nglp%%po r: Q%l[a,%%&‘ h‘%h?%k% E}]kdﬂ;ng \Q%ngop

cl ai mR38js sefbemtesl fromﬁeat@'btye%yllqrelllwt@ub&tlt@ﬁedt\m@ Gmmel@alkyl aryl

o0, o R sl g i o

further commbsﬁmmgt detezedd fixgm adio@) iyiraty ogoxs,
prevent nverse- agé)nnl .St nedi a

B opet PR pd R E I RERRg Ty b SO BFen ok ARG PRpfer atom i
rel ated synsitaehed tokhe Goiila ) nﬂtégbﬁ%omnar&l whéjeaictaid atom is

need thereof . c rising the ste |ster| .
e subj ect RPNy Sutie) Submguee B HkE! OB g ateroa ammnonium

-wherein thegg@npound is an inverse- agonl st of the

receptor. 25 42. The' nethod of .claim 4 grel nth
1 on falogen;g 01.
Mg/ K9/ dne sabithent Qb4 kit alkyl d5cyahBe Met hod of

cl a|m38 further conpr|3| ng.the step of admi ni stering

gi;if ect lvzz u0b ogfcc atlﬂle ct IereiR Oduf{ﬁp&&% 'aﬁ'ﬁbgatél&]fonn thereof

32. The compound of claim 31, wherem the compound is a cannab1n01d reccptor
modulator, wherein the cannabmmd receptor is a CB1 or CB2 receptor, and
wherein the modulator compound is an agonist, antagonist or inverse- agomst of

the receptor.

33. A composition comprising an effective amount of a compound of claim 32 and

" a pharmaceutically acceptable carrier.
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WO 2007/ 061948 PCT/ US2006/ 044890 and a therapeutic
agent, wherein the therapeutic agent is an

w@nio7oertil sant -or a. contraceptive agent. 44pCT82006/044890

nmet hod of claim43, wherein the anticonvul sant

i s-topi ramate, anal ogs of topiranmate, carbanazepine,
val proic acid, |lanotrigine, -gabapentin,. phenytoin.
5 and the li ke and mi xtures or pharmaceutically
acceptabl @€ salts thereof. 45. The net hod of claim43,

~ - wherein the contraceptive agent IS a pragestin nmanly '
© Mdont rBeepnmpasition efoelpimddpv

creinhG FHECY By s i a fange of from
COMPOfGHE o 3DY n@%ﬁg (E)dr;] gt%ﬁﬂ 300 GRYROBEBbAy Reight pglr dly. ,

contracepti ve aving a folilc acid

conponent ‘A nmet hod of contracepti.on.in bj e
onpr AGRoRsSt s EEPRAES SRR TP 08 e gl B dmlxmn a

“subj eﬁm@&@'ﬁf@:ﬁdlﬁi INand\h phhiickitfall9 BBeSHtat1e Barrier.

conprlses a contraceptive and the conpound of claim

Bk PublR SRR bR ARG LG BT o>

or both, and V\/nerel n the corrpound is a CB 1 receptor -
Fhver Aaneihod ferusing tecagmorsd of gipim A2dermodniating cannabmmd
form d.
L1 ROl A ahclRcer sl aBbhunt.
et hyl -

L ?[8( 19) Afn?ﬂ;ga rg%ﬁgéa%gpgs%%%{,%gééﬁpg%raegémmg a cannabinoid receptor

10

5-(5- fﬂéhﬁfé@l— dyRtARAE Hisbrilér) or HidedsedimtH €ulbljevt in ﬁé&iﬂ}ibﬂeoﬂ-c&hpnsmg

- et hyl - H-pyrazol e- 3-car box;ﬂjl C aci

pi per ﬂ)&lspp_plo )ﬂdgpﬁv&gmng to the subject an effdectwe amount of the compound of

5- (5- ghiBo- t hi ophen- 2- yI) 1- (2, 4-di chl or o- phenyl:) - 4-m
ethyl -1 H-pyrazol e-. 3-carboxyl i-c -aci d '

- % é 19) 1%%1 F%}?ﬁrc}éir %fecgﬂéhéﬁ; )vazlé}' 33/ Fyqodr? orde ,or cllselase is related to

15

20 .

25

H pyr apm:lnee 3neta:lmli3m§yilahetem;:glducoma—assocxated mtraocular pressure, socml

[ (1R)

1 (o A POR Ty A res iberpee 8byss: 5aHRE:£ogPiton g memory.

razol lerg%n @ahieotidnl ¢r rGidle sfaor) BOYEl dissrdelispspirafoey disorders,
pyrro

B B Aaep B IH Bp TNt diperders, I BRIBE 859 dfgpasion isorders,

et-hyl unde Eadro'ﬂloér@wtﬁ’) vaal ﬁl@iﬁé@dﬂ%m@@i‘ ﬂetir()ﬂrotectxon :
S) 1 cycl ohexyl - et hyI 1-am de,

{57 THe BRI UOREENE ihdred2 eftedl x%,hz{rﬁ’o&t%?wwmﬁblmd is from

razo

[(1R aﬁsmmmhegadg/cmynwapomameng/kgxday

‘5- (5-chl or o-t hi ophen-2-yl )-1-(2, 4-di chl or o- phenyl) 4-m

£ hy! The FheMdPS0LS M I8 CRAKACXYIhfrisdfg ﬁ'eatmg ameliorating or prevéntmg '
[(1R) - 1- phenyl - et hyl ] -am de, °

5- ( 5- &4iEgk ToepipD prYEFResagppist medinterd apnetifesichatpmhabgsisy velated or

thyl - iln 151%21‘8 e BsyraP6RO M drler Gidkase in a subject i in need thereof
pi per 1-yl am de,

4-cy an@mprlﬁlzg AheistepobpdmgHesing tosthe isHbigpean 9_ff%thp amount of the -
[Hi%% Qéﬁkﬁme gnhy ﬁiﬂﬁlé g?rrlng&'ngi is an mverse-agomst of the receptor. '

42. The ‘method of claim 41, wherein the effective amount of the cornpound is from
about 0.001 mg/kg/day to about 300 mg/kc,/day.

43.  The method of claun 38, further comprising the step of adm1mster1ng to the

' sub_]ect a combmatlon product compnsmg an effective amount of the compound
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4-cyano- | -(2,4-dichloro-phenyl)-5-thi ophen-2- yl-
Hp yrazole-3 -carbox yl is acid
W ¢Rpe4gycl ohexyl - et hyl ] -am de, ' 65 WO 2007/ PGL/OLRI06/044890
PCT/ US2006/ 044890
5- {5- brono-t hi ophen-2-yl)-1-(2, 4-di chl oro- phenyl ) -4-ne
thyl - 1H pyra ol e- 3-carboxylic acid piperidin-
1-yl am de,
5--5-chl oro- thlophen 2-yi)- 4 cyano .- (2, 4- di chl or o- phe

nyl)-1H pyrazol e- 3- car?’g ‘
pl per apsl & Q[W%lﬁlf.‘« ggentgwherein the erapeutlc agent is an anticonvulsant-or a .

5-(5 n-2-yl)-4-cyano- | . : :
(2 4E§#‘e%&8tr1€é%%§yl) H-pyrazol e-3 - carboxylic -

ég #g&gﬁ?cﬁggé}glgﬁ %gl \516 Xx tl'ng >%},‘coqlvulsant is-topiramate, analogs o

-( 2 A16hifdph A€, Cafi@iizkping, %lp:)bicamﬂ Aaihotrigine, mabypdntin, phenytoin
acid [(1R) - 1- phenyl et hyl ] - am de

5- (5- @RE eohlf Btuss O mgﬁbcally acceptable salts thereof.

I -(2,4-dichloro- phenyl ) - 1H pyrazol e- 3- carboxylic acid
#61R) -The-methbd bfeldiy U3 etvherlen theicdatraceptive agent is a progestin-only

- (2, 4-di chl fl
ét (hyl A&opll:r%;egg)?guagqo&ﬁ %pttvg G2 %gluzf ér%g%sﬂ gorslpor%ny bdd az}négtrogen

pi per |c6h1’p03;er)tl anartiéral contraceptive optionally having a folic acid component.
1- (2, 4-di chl oro- phenyl ) - 5- (5-i odo-t hi ophen-2-yl) - 4- net
I
5 glgper By e%{cgdalfrcdo?lggcep‘fﬁhqg é%lxbj%cf"@dxgpnsmg the step of administering to
1-(2, &dsmé@mmmyio)l; Ehéreir ﬂmmomnolqltwmpppsyqi j cantggeeptive
et( Tél) d&# E%}%Sé?rklecrf c %1 ag v%rﬁ}/erélﬁ tRE #gr.nposmc?n reduces the urge to .
1- ( 2, 4nsbketih ecosuiblijezn ysf éssfsts( mefshblﬁcomtlbsing Iweerigt oy bpthy and wherein
(

[eE T)F/el) _tatla 51)118H§1|ln O| e- P aeralg)?)lg verse—agoln(iIst or antagonist.
(

2, 4-di chl or o- phenyl) 5f|uoroth|ophen2yl)-4 m -
dhy| -A campyumko:r aform &»ar xglmted &iging the group consisting of
[

1- .
1S) | ohe
1- (2, 4- q‘ﬁ] él fﬁ?ﬁ Eh: }og&;l;ﬁ\egg)@ mgthy IH-p%azole
et hyi - S A1 iy
[(1S)- Js—@ychldrqaﬁlﬁoglﬂena- +1]-42a4rdmloro-pheny1)-4—methyl -1H-pyrazole-
5-(5- brﬁecmbmtylmmahp@eydl)l-ll-y(@mde,dl chl or o- phenyl) - 4- et
hyl - eﬁﬁ DoAY 4 dfdi Sto-phenyl)-4-methyl- 1H-pyrazole-
2' pgr'4 d ﬁch [(IS 1§>henyl -ethy 1]-tam 3
hy |( IC y % iqp ?1 % )?lnlﬁ p%'rzlzole-grEt
I ( 15) f 91})— = l-ethyl}-amide,
(2, 4- 1dazc4a«ungmgromhenw) q@tf(ﬁ-ﬁrtbwghw-mbmywﬁ-ﬁﬂl%ﬂw acid
yl - | Hhgnahydrercyclapentaia pyssoH2ivd)-emide,
(1S) - I5-pyeneidthioptensd-pijl 1-¢dMdiehl oro-phenyl)-4-methyl-1H-pyrazole-
(2, 4- ﬂbﬁbbﬁﬁwmmb 1Ecyeﬁ;hbﬁyl0em91naﬂhaa 2-yl) - 4- met
llhl) H E e %1 tf 4 z%l‘i:ch(ii()ro-phenyl) 4-methyl-1H-pyrazole-
(2 2 FRRPRY aﬁ%%}% sCyaohex b e tIam yl) - 4- et
|- Hr(ﬁfcldgm-én@hen-z-yl) 1-(2,4-dichloro- phenyl) 4—methyl 1H—pyrazole-
3-carboxylic acid [(1R)-1-phenyl-ethyl]-amide,
5-(5-chloro-thiophen-2-yl)-1-(2,4- dlchloro-phenyl)-4-ethyl lH-pyrazole-B-
carboxylic acid piperidin-1-ylamide,
4-cyano-1-(2,4-dichloro-phenyl)-5-thiophen-2-yl-1H- pyrazole—3-carboxy11c
acid [(1R)-1-phenyl-ethyl]-amide,
4-cyano-1-(2,4-dichloro-phenyl)-S-thiophen-2-yl-1H-pytazole-3-carbox ylic
acid {(1R)-1-cyclohexyl-ethyl]-amide, ”

1-
h
[
1-
hy
[ (
1-
h

y
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carboxylic acid [(1S)-1-cycl ohexyl -ethyl]-am de,

5- (5-brono-thi ophen-2-yl)-1-(2, 4-di chl oro- phenyl ) - 4- et
wWh007/0619#8 pyrazol e-3 - carboxylic acid PCT/US2006/044890

[ (1R) - 1- phenyl - et hyl ] - am de,

5- (5-brono-t hi ophen-2-yl)-1-(2, 4-di chl oro-phenyl )-4--e

thyl -1 H pyrazol e-3- carboxylic acid

[(1S)-1-pyridin-2-yl-ethyl]-am de,

5- (5 brom) t-hi ophen- 2-yl) - 1- (2, 4-di chl or o- phenyl ) - 4- et

hy yrazol.e-3- carboxylic acid

[ ( 1 S) &{%gw ﬂgpnlyq 23 Hé2.4- dxchloro—phenyl)—4—rnethyl 1H-pyrazole-

5- (5- kfr-garb&)ti}’ﬂll@{ém@nlpzﬂﬁlr)-lfbdwldﬁ di chl or o- phenyl ) - 4- et

hy! - 1H5_pycRkRb-SnidphéirZ-JOXAch gn A Litg,4-dichloro- phenyl) 1H- pyrazole—3-

[(19) do m%w& Gudil 1 yriide,

't hyI - § 1 |a§ %—& %éeéi’é ;é %féfgﬁg fofo- Bﬁe n)XJ-iH-pﬂEzo}eG—

pi peri ‘iﬁr

PCT/ uss_tomhmmolah«ﬁpwlmamq-m(aah@nhmrwpemdx PH-pyrazole-3-
4-di thtanb«lmmizcera:)d l)(lR)—rquHeynyl—étHyﬁwmﬁeJ e-

3=car -3-
o (4 b? y! chﬁ) &F’} %‘rg 44%9_ P & (Qtz; %tglggﬂpﬁg ;H 1H- 4pyrazole 3
thyl - Z0

acid. [ CIF 0¥ Bﬁ“’ﬁ‘y ) ‘I( @/'W‘P ligpheps2-yD)-4-methyl- 1H—pyrazole-
.+ 5= (4- 19?\’3’-0?‘” i¢ prid piperidny-1ylamide. §i chl or o- phenyl ) 4-me
o t hyl - 11Kk gydieiot®ephérytes ii-iydo-thigptiet-2-yl1)-4-methyl- lH-pyrazole -3-
[ (1S) - darby ey wid pipetiliin- 1 -yiarhide,

5- (4- by o5 §ibhig Y5 Jﬂ il er%-&l;l%w,l)rpfrpsfﬁa? le- -
i R T -
5- (5. L gher ‘ilﬁ‘il‘GHhE ryl e %Ty& sy L pypzole-
hyl - |3 abela@di(lk)chwbm
(4- hydeZM—cﬁbﬂl@m ghémyll)-$1(5- fﬂmrd-ﬂnoﬂnher{-z-yl)-ét-methyl—1H~pyrazole-
EE I(5 brcarBoxiytic apidgrs)- yb)clahe(:@mﬂfylphhmeo phenyl)
y

d1ch O10 nyl -5- rg I en-2- l)—4 {II—IH-pyrazole-.

razo

IE1)y(2 4};(5’% ISa'\gle[Z %] yl)ld‘jgn &1 ':AIQ, furan 2-
yl)-1 sk(ﬁ;hraxp@rtbmphe@ﬂrﬂmyGZA:d@bmo-phenyl) 4fthy1 1H—pyrazole-3—
[ (1S) - ¢arpheylid acid pipefidipd ydamidgnd

. 1-(2, 41112<2|h<h1@nmr BE1)-54 5886 Miophdn- 5ynje44melthﬁma@y2azole-3-
%/I()lR)l EhrBMi 104 cﬁ 1S-aLpHvny. 1bmygcmﬂ1 f

L E%hl L e, PR e
49. ThS 8 b‘b?ﬁi H?"fﬁ%’ conpound .i's

a cannan2doslighlose-ppem)- Srfédedwlypph%%w& Fropeilayl- 1H~ny3201€-3-
cannabrabpaylieedgidR)i lspherobethydl-ample. r ecept or',. and

wher ei p- (Qhﬁdi&ﬁﬂ#b-@h@xﬁyl)—ﬁ‘-’(ﬂﬁ@ddsuﬂmbphémzé}xypdaniéﬂlyl 1H-pyrazole-3-
ant agogarbbx Plic héi&?(rlS?-la@ﬁJl‘thﬁx szth yB-dhidef ecept or.  50. :
'g‘oﬁggﬁg 0(5t MO ggojg%s' ngl) qn(Z 1c?1i(;r\(/) eph(:ny BIQlt—etﬁill ﬁ-l pyrazole-3-
carboxyhc ac1 [(IR)- -phenyl-ethyl]—armde
5-(5-bromo-thiophen-2-yl)-1-(2,4- d1chloro—phenyl)—4~ethy]—1H—pyrazole-3-
carboxylic acid [(IS) 1-pyridin-2-yl-ethyl]-amide,
5- (S—bromo-thlophen-Z -yD-1-(2,4-dichloro-phenyl)-4-ethyl- 1H—pyrazole—3—
carboxylic acid [(1S)-1-phenyl-ethyl]-amide,
5-(5-bromo-thiophen-2-yl)-1-(2,4- dlchlom—phenyl)-4—ethyl-1H—pyrazole—3—
carboxylic acid [(1S)- l-cyclohexyl ethyl]-amide,
5- (4—bromo—th10phen-2—yl) -1-(2,4-dichloro-phenyl)- 4—methyl 1H-pyrazole-
3-carboxylic acid piperidin-1-ylamide, ‘
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a pharmaceutically acceptable carrier. . 51. The
conposition of claimb50, wherein the effective anount

WO 200706248 ange of from about 0; 001 ng/ kg to aPOUUSB0E044890

ng/ kg of body wei ght per day. .10 52.. A process ,for
preparing a conposition conprising the step of

adm xing a conpound of claim49 and a
pharmaceutical ly acceptable carrier. 53. . . A

_medi canment conprising an effective anount of a

conpound of claim49. 54. A nethod for using the

_ conpoUmti-bforeo-ghiaphem-2-yh- hibkidtdiehlarp-phanyhndwastayl- 1H—PYl‘a?013-~ .

r eceptbrathorylid adid EABpd ipticnyl-ebitlaatnidag t he recept or

Wi th ties BRI WiEpheh2-9D- 1@ nﬁilémdrd‘ ﬁlﬁed PlnhdiByl- 1H-pyrazole-
arel i Ojgsfbeg 1%&& mswtﬂ dé.eceptor

medi at e

|seas
need tYét Qfﬁm‘é Pﬁ’ ' 'g by F(%e “%ﬁ% 9 Tb%é“el{%d -pyrazole—
PCT/ US60bPosiegad {HS) drajsidrxy Png to the
subj ecs-(abrahb-altibplen-2uyhhi(2 dfdicilere phgylnd-meshyl- Bi-giymzole-
49. . %mbﬁh&h@”&hh@@kﬁl p]hmylneﬂ@l] -gdnédesi n t he
‘Sy”dr bR PR 2 JhyS £38.9-diShib- EB&{W 8_ethyl-1H-pyrazole-3-
A dr *ya ?i%m-@ y ; assom at ed
r'ess.

d
sei zur&d [5 § gé‘t"aﬁ’ré}éioallﬁ?s%’yl)l‘]e&? Ardigpio ]i’ﬁr’(y )gzﬁi—eg}y?-lH—
menor yPYarejars-esbendkemine Jol-metay r@Pé%&lm Lhowel

di sor de«3,4-di€tsipio-plhcayy)-4linseiyle3-65-metioyl domino?- yie Tl \piytazole-3-

- Of  NDVEIBHyIiY defd ptes;a phﬁﬁ;dnahﬂn&mluafdxﬁrrrrat i on

di d
I
wher ei f ﬂ’éy Cﬁcéc e conpound |s from :
0 A, 5o e
anel i orating or preventing rece

to
Fver 366 sopRPRd Rielpi 48 Xhyetn CPE}PQPB@ IS b pgppipoid receptor-

" - 1 el apgdh®lior, Wieahe tiedinhsbinbRitesaey REECB 08 OBecdptor, and

di sease in a subject in need thereof conprising, the ,
st ep- @fhes@imﬂm modvlpipy comppnrd if A} agonishANEagoRst Pr/gwerse-agomst of
am)untth %I% 15 conmpound, wherein the conpound is an

i nver se-agoni st .of the receptor 59. .The net hod of

aim 58, wherein the e ve anpunt f the co .
307" £ G rOmBOE o ERBHGR R PHES Y RN 305 R RGP m 49 and
60. TB?)hﬁﬁhMtl@ill)Ci@bﬁﬁaﬁﬁcahwﬂ her conprising the
adm ni stering-to the subJ ect a conbination

Jt od f o
545 SRR LNG Sy i aiBU ﬁ*er%gggf&:f%%e

~ agent abeutn0@hiigdgtouboat30bmetks @ﬁﬁu&yatz@gm per dagent .

. .61. The nethod of ¢l ai m60, wherein the.
Qﬁt ' C‘)’[‘?f&cﬁ%r bx?e hARE h *BRIpBsitidAXoRrisig the ro@ﬁﬁin@xmg a

car bamazepi ne; I'prorc acid, Ianntrlglne -gabapentin,
phenytcgmpound of clalm 49 and a pharmaceutlcally acceptable carrier. -

53. . A medlcament comprising an effective amount of a compound of claim 49.

54. A method for using the compound of claim 49 for modulatmg cannabinoid

receptor activity comprising contacting the receptor with the compound

55. A method for treating, ameliorating or p‘reventihg a car_u'labinoid réceptor

‘mediated syndrome, disorder or disease in a subject in need thereof comprising
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and the like and m xtures or pharmaceutically
acceptable salts thereof. 25 62. The nethod of claim

wGo7mbaei n t he contraceptive agent is a PCT/US2006/044890

progestin-only contraceptive, a contraceptive having
a progestm conponent and an estrogen conponent, or an
oral contraceptive optionally having a folic acid
conponent .. 63. A nethod of contraception in a subject
conprising the step of adnministering to the subj ect a

COMpogld AUt A P hindt

a’ contﬁ# a%‘gﬁ?. Ve &Z%%@‘%O%%Etglég% AR 3 ol g gompound of
and ' chéme®mpound of clai m 49, wherein the conposi tion
rcduces the urge to -.snoke in-the-subject or assists "

khe. %erﬁ‘é'tﬁod bf‘cl%ﬁﬁ 5§ Qw}ﬁ@ﬂeﬁhﬂle%fynm% dRBEieVOE BRbAe is related to -

the conpound i's. a 1 receptor.
i nver ggpqgg,rmgq_ab@éﬁm,éb@bﬁtgq, glaggoma-aSsomated intraocular pressure, social

and mood dlsorders seizures, substance abuse, learmng, cognition or memory,
organ contractlon or muscle spasm, bowel dlsorders respiratory disorders,
locomotor activity or movement disorders, immune and‘mflammatxon disorders,.

unregulated cell -growtli, pain management or neuroprotection..

S 57. ‘The method of claim 55 wherein the effective amount of the compound is from

10

15

20

25

about 0.001 mg/kg/day to about 300 mg/kc/day

58.. The m‘ethod of claim 55, further comprizing 'treatmg; ameliorating or preventing
a CB1. receptor inverse-agonist mediated appetite rel atod, ob‘esiiy related 'of
metabolism related syndrome, dfsorder or disease in a subject in need thereof
comprising the step-of administering to the éubject an effective amount of the

compound, wherein the compound is an inverse—a-gonist of the receptor. E

59.  The method of claim 58 wherein the effective amount of the compound is from
about 0.001 mg/kg/day to about 300 mg/kg/day. "

60.  The method of claim 55, further comprising the step of administering to the
subject a combination product comprising an effective amount of the compound
and a therapeutic agent, wherein the therapeutic agent is an anticonvulsant ora

contraceptive agent.

61. The method of claim 60, wherein the anticonvulsant 'is*topirar.nate, ahalogs of .

topiramate, carbamazepine, valproic acid, lamotrigine, gabapentin, phenytoin

and the like and mixtures or pharmaceutically acceptable salts thereof.

62.  The method of claim 60, wherein the contraceptlve agentisa progestm-only :
contraceptive, a contraceptive havmg a progestin component and-an estrogen

component, or an oral contraceptive optionally having a folic acid component.

63. ° A method of contraception in a subjéct comprising the step of administering to

the subject a composition, wherein the composition comprises a’contraceptive
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" and the compound of claim 49, wherein the composition reduces the urge to
'.s‘mc.ik_é in the subject or assists the subject in losing ‘weight or both, and ‘wher,é'in. :

" the compound is a CB1 receptor. inveise-agonist-or-antagonist.



