TETRAHY | - DRO- | NDAZOLE CANNABI NO D MODULATORS CROSS

REFERENCE TO RELATED APPLI CATI ONS Thi s present
wappsiogsss on cl ai ns benefit of U S. Provi si onabCRasms/009819
Application Serial No. 60/555890, filed March 24,

2004, whEmAHs'DmmmzetﬁttmgBm@m RRSIAUERPOREN | (S
entirety and f'or all purposes. FIELD OF THE | NVENTI ON

Thi s i nvenCROSS REFERENCESID RELAFEDaABRITOATICAEZ Ol e
cannabi noi d (CB) nodul ator conpounds and a net hod for
u se i Thli present anglicatioe Claonshenely o§iU. %rlév\emnalh atent Application

| seas'e. %ﬁ&?&% ,@&ggﬁ%@bﬁ@%?%@e or e%{eﬂnelgy Rference in

5  ithieptmieand fof alt fhepasennnabi noi d CBI and CB2 receptors,
the term cannabi noid was used to describe the
bi ol ogi cal | y acti vepeoypPreRiRiNEdRNabi s sativa, the
nost abundant of which are
del t a“h‘ik-ihﬁntiéﬂﬂ';stﬂﬁleﬂéd’lﬂﬁa&'tthHro(ﬂ&ﬁ))le%E)fdlaBiaﬂi?ﬂE(UBgihﬁﬂulator

THC NABI DI is a noderately potent partial
Calaaﬂlfc@y SR PSS T G SEELEN G g 8 canmabinoid

recepids ideiad syttome; ldasslecal disasnabi noid, " a term now
used to refer to other anal ogues and derivatives that

are structural tIlln_ﬁ,1 Lo di benzopyran .
10 THC core. The grdrlrﬁk%%nclﬁas& ca canna Inoid" refers

t o cBBRADKE QistbvegaITitsd ansdbidésd OBahhy CBERESHs! Be term

cannabj di ol Pharnacologlcal i nvesti gations have

cagaaeid s élaeddﬂ dessripeothe bolqeipaply égme(gpmponents of cannabis sativa,
the most abundant of which are delta-9-tetrahydrocannabinol (THC) and cannabidiol.

CHs

THC CANNABIDIOL

THC is a moderately potent partial agonist of the CB1 and CB2 receptors and is
15 . considered the “classical cannabinoid,” a term now used to refer to other analogues and
derivatives that are structurally related to the tricyclic dibenzopyran THC core. The term
“nonclassical cannabinoid” refers to cannabinoid agonists structurally related to

cannabidiol.

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

and selective CB1 receptor antagonist.
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nodul ators of the pyrazole structural class, which
i ncl ude SR 141716A (the nonohydrochl oride salt of SR
waddFagssand SR 144528. SR 141716A was the firBCT/ps10es009819
and sel ective CBl receptor antagonist.SR 141716 SR
144528 Pyrazol e cannabi noi d nodul ators are one anong
the many different structural classes whjch have ai.ded
t he devel opnent of é%ipharnacology, hawgg e\ped to
determ ne the biol ogi-@al effects nedi ated he
cannabi noi d recepp@gg, will lead to furthe fi nement
oand will be a sourceef new
ounds

of current compoun
chem cal cl agsesgy+fh the future. Certaich C

(i ncl udin /946, SR 144528 and t ke) that
were or i y qlassified as sel g&t)+d ant agoni sts
are now consi de act as "ihv agoni sts" rather
t han pure antags ts. Inverse aggnists e the
ability to decrease the constitutive |ev f receptor
‘activation in the absence of an agonist i ead of

only bl ocking the activation induced by agorfifst

bi ndi ng at &Reldanecept or. The const igrutdqyseg activity of
CB receptors has inportant inplications since there is

a | BelolOdanf MM i HRUE 2B FRAbAd M ddY tm&y%fex@mﬁgg&al

even in the absence of an agonist. For exanple, '
claspasyhighhiygaided deasderplopmerstod B nherredeslogndiasehedpad to dstermine

the BRNd gScal OMESOHEARY Y t]%%ﬁﬂrﬁgmofdr}lt’& fond Wl?fe%n&‘g) itugﬁlér
i nver se agoni sts may be anot her class 0 I gands used

refipemaend df¢uareat ¢amepoandiomdnvillibe pePwcssfarwphemigak dasses in the

fangdownst ream si gnal i ng pat hways activated by CB
receptors. Advances in the synthesis of CB and

cannabj m netic || ds have f r%Cered t he devel opnent

of ERBFEBIPOBH (REROIEAY. Lhid ! broBviidaes w fbehk tRbPerhe
origell§ tREGEe s s8lliivtel 20RRbniSA MR ABIVIBLEdELBREDSs "inverse

sub-types. However, there remai ns an ongojing need for
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 of receptor pharmacology and provided evidence for the existence of
additional cannabinoid receptor sub-types. However, there remains an ongoing need for
the identification and development of CB1 or CB2 receptor cannabinoid modulators for

the treatment of a variety of CB receptor modulated syndromes, disorders and diseases.
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the identification and devel opnent of CBl or CB2
receptor cannabi noid nodul ators for the treatnent of a
wo 200509350f CB receptor nodul at ed syndrones, dPEDUSENS009819
and di seases.P C T/U S O OF THE | NVENTI ON Thi s
i nvention is directed to a conpound of formula I :
> bt Enl Tt hen istigd Disoesebenve e T HIOS 0T - 3 and
positions 3a-7a in fornula | represent |ocations for
t wo Thaibveatibo izdBrepeé sendomoeaind of)fRmula 5 present; the
dashed |ines between positions 3-3a and positions 7a-
1 informula | reprfe®¥ent |ocations for two double
bonds present when X R~ S present;; the dashed Iine
bet ween positions 7/ ahd X4R4 ¥n formula | represents
the | ocation for a/doubl g Q.d; X] is absent, or is
' is | ower alkylene;
wherein only one of H\Xﬁﬁzzare present; X3 is
absent, or is |ower alkyle e, |lower alkylidene or
_NH-; when the dadh¥d |ine lbetween positions 7 and X4R
is absent, X is absent, or % | ower al kyl ene; when the
W §hed li ne between p05|t|ons 7 and X4R4 is present,
s absent; X5 is absent, or is |ower alkylene Ri

s sel ected fron1the roup consisting of ar -Cl1
theeqpgheddingy betwenn nostigpoty @P?eposﬂéfm 3gfa mozifﬁulaﬁ éepresent locations

Opt kQRRb haubw@om E&E&@I whtn {1, i9prebME;e poOSi tions by

hal ogen, | ower al ., hydroxy of. lower alkoxy:i ' Is e

o by AR B B E R e gins

at  enewetoubly nAopietdnd WheibY, lhab pgemt; | ower al kyl

the dashed line between positions 7 and X4R4 in formula I represents the location for a

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

when the dashed line between positions 7 and X4R4 is absent, X, is absent, or is lower

alkyléne;
when the dashed line between positions 7 and X4R4 is present, X4 is absent;
X is absent, or is lower alkylene;

R, is selected from the group consisting of aryl, C3-C), cycloalkyl, or heterocyclyl, any of
which are optionally substituted at one or more positions by halogen, lower alkyl,

hydroxy or lower alkoxy;
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hydroxy or | ower al koxy; Rus when the dashed line

bet ween positions 7 and X4R4 is absent, R is hydrogen;
whyaso%3ss3 | ower al kyl ; | ower al koxy; hal ogen; BEWIS2005/009819

optionally substituted at one or nore positions by

o e AYARQXY L LOVET, | ower al koxy or hal ogen
‘h}ﬁété@ s Dbty ke @gp& M&aﬂ iktihe ST, 040, eelcitalkgT) er beterdByobyl, any of

p05|t| ns mer al kyl , | ower. al koxy or
Do GGt ot e S eted A 1o S RARTY A v erplr
at  GREroRy oMBKer ARSIyt i ons by hydroxy, |ower alkyl,
| oner al koxy or hal'ogen; . when the dashed |ine
Rk%etween positions 7 and X4R is present, R4 is CH aryl
SWher ei n aryl is optionally substituted at one or nore
p03|t|ons by hydroxy, |ower alkyl, |ower alkoxy or
n; or CH heterogyclyl wherein hgterocyclyl is
ally substitutefl] at one or nore}jpositions by

| ower al kyl , |Om&%ﬁa|k 0

r ogenz,rhydr oxy; Io r | ower a

hydr oxy- “oaer alkylen ; carbo&y al koxydar bonyl ;

aryl oxycar bonyl ; aryl* alkoxycarbonyl NHC?10 -

-C(ONRIR i i3; -0-C(O-R 12 ; oxo; OR13 ; R

s absent, of is -CHR)-; Rais hydroge | ower

whe mdaﬁsﬁ lige %?twsmq%ﬁlgm 2 Keiis A oy Biiogsin: fskexy;

of mlepmgx lo'%éd am&y hhIOY&T: adi Js;msﬁau;ﬁ@bhm&yd & one or more
on

al koxycar i's | ower al koxy; aryl optional
subRsitiogs éﬂhwom dovisr aliggh ovey atkexoyor halaeey dteracyglek optionally

al k&dbstltﬁéﬁ Qtoéﬁé or &l R%E)Qﬁb@droﬁ}pl’&rer AK0WNMer alkoxy or
hydr oxy- al (é ene-, -NH(R) yl oxy, arylal koxy, or
ar yhalegswerr GGy Pm*@lkytspf@pzllb Wrst@a!eﬂ ¢t o6 oF prRpQsifions by

hydroxy, lower alkyl, lower alkoxy or halogen;

when the dashed line between positions 7 and X4Ry is present, R4 is CH-aryl wherein aryl
is optionally substituted at one or more positions by hydroxy, lower alkyl, lower
alkoxy or halogen; or CH-heterocyclyl wherein heterocyclyl is optionally

substituted at one or more positions by hydroxy, lower alkyl, lower alkoxy or

halogen;

R; is hydrogen; hydroxy; lower alkyl; lower alkoxy; hydroxy-lower alkylene-; carboxy;
alkoxycarbonyl; aryloxycarbonyl; aryl-alkoxycarbonyl; NHR 9; -C(O)NR 1R 14;
-0-C(0)-R;3; oxo; or -C(O)R 3;

R is absent, or is -CH(Rg,)-;

R, is hydrogen; lower alkyl; or aryl optionally substituted by one or more of halogen,

hydroxy, lower alkoxy, carboxy or alkoxycarbonyl;

R is lower alkoxy; aryl optionally substituted by one or more hydroxy, halogen, lower
alkyl, carboxy, alkoxycarbonyl, lower alkoxy, hydroxy-alkylene-, -NH(R¢,),
aryloxy, arylalkoxy, or aryl-lower alkylene; C;-C» cycloalkyl optionally
substituted by one or more hydroxy, halogen, lower alkyl, lower

4
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30

substituted by one or nore hydroxy, hal ogen, | ower
al kyl, |l oweral Jcyl-a cafbftyf, carboxy,
wa@bkdsnyssas bonyl , | ower al koxy, |ower al koxy-| ORET/US2005/009819
al kyl ene-, hydroxy-al kyl ene-, aryl oxy, aryl al koxy,
aryl al koxy-1| ower al kyl eneoptionally substituted on
ary laidyy-smmecapbonynreerbbyy] aikoyycaltah gigRiveo ﬁlkb@@ﬁfweﬁl hikyky-lower

P S e e e R A T

al kb};morﬁﬂpb@asumtalohw@%bewhorelh?mkyﬁﬂai@géﬁm 1bR¥eIIkyl; or
al koxy- | ower al kyl ene- hydroxy kyl ene-, aryl oxy or
Yeb

ar y PRIHQyYSS allxlene;heterqryClyleptipaa] ub“é‘é‘ﬁﬂi breiprs o rre hydroxy,
hydgog ?éht ld\&‘f\@ﬁcylalzéfyéxy, al%cérﬁonﬁ rl){‘!;v%roﬂ‘?l&dxg nl@lvley allz%—lﬁ)wer

subst i one or “nor e "hydr 0x
- S@mW@ahxdfoﬂymAbﬂetﬁf leyploxyca rabdadgoxyal koxycar bonyl ,
| ower al koxy, hydroxy-al kyl ene-, aryl oxy or

R, Y, | R0 @Ry, arC3acB 120 GedNg dlylober Mévid? ramyl YNHR%S 'fai'y‘l Hﬁtﬁﬂally
by one or nore hydroxy, ha

o | 0
car ﬁ)&i@mte&|bw&£9erdpwsﬁwroxy,m§ﬂera| Ng@s ) SOa—NH(R6a> Ve
h?/ d&lﬁ%}’céﬁéﬁé&' ﬁﬁ&(‘ycarﬁé’)ﬂéjl Qéf\)éer aﬁ{o&gf@lﬂﬂwmlﬁﬂer}eo‘éﬁﬁo

kyl ene; or heterocy ﬁtlona Substi t Ut ed y

onedrglalkesy:ehyd rcml«yalkm apfa@é y subsiitgesd bly one pr mpteyydroxy,
carpesaén, ﬁﬁl%@ﬁbf&&rah&ﬁ]%hrbojqp%&xgé F&?ﬁ b, lower Igzllkoxy,

hydr oxy-al kyl ene-
hy drydlgeiy;alicpeet, GIMWoalyb&wbmrwllowtailvmm or hetghsyélylut ed

o B Al TGRSl R SR Mo RBE e BE B 1
s ulvettioxpt albxatarome], drwerehexy dyiltoxpatkylepe-hygtaxyr arylalkoxy;
hal ogen or aryl; -CCONR i4R ; -SQ2-aiyl; -SO2R i 4,

Rig Q@Wﬂ”@l&% ,alkB);}]oarth?lﬂ c@)tloﬁllgﬁsuﬁltl%teﬁt]oﬂe Qﬁo@pﬁﬁtl&ﬁdoy

are each i ndivjdua en; -C10 al ky
hethé(fi@efyd}a%gen egaréizc@@%nag%N 4&4aaﬁé@> bﬁ@rp@mfl joptionally

SubabdiitibEst Y of MYRDo&itEN by HM
- SCe- It\ll ?Sgo ﬁeterggéé{‘;l Yor gfxgxwaloog\%gkspmry’lhy@@g?ﬁm o

i's %BS@W MNi44::0r §0:NB1«Romer al kyl ene optional |y

substituted at one or .nobre positions by
Ri1, Ritas Ri2, Ris, Rig and Ry4, and Rys are each individually hydrogen; C;-C; alkyl;

heterocyclyl; C3-Ci, cycloalkyl; or aryl optionally substituted by lower alkyl,
hydroxy, alkoxy, halogen -SO,-N(Rg,)2, heterocyclyl or aryl-lower alkylene-;

7, 1s absent; —NH—; or is lower alkylene optionally substituted at one or more positions by

halogen, hydroxy, lower alkoxy, carboxy or lower alkoxycarbonyl;

Z, is absent; or is lower alkylene optionally substituted at one or more positions by aryl,
cycloalkyl, halogen, hydroxy, lower alkyl, lower alkoxy, carboxy, alkoxycarbonyl
or aryl; '

or a pharmaceutically acceptable salt, isomer, prodrug, metabolite or polymorph thereof.

An example of the present invention is a compound of formula (I) wherein X is
absent, or is lower alkylene, and R, is C;.Cy, cycloalkyl; or aryl optionally substituted at

one or more positions by lower alkyl, lower alkoxy or halogen.

5



10

15

20

25

hal ogen, hydroxy, |ower al koxy, carboxy or | ower

al koxycarbonyl; Z2 is absent; or is |ower alkylene
w@piosopssd y substituted at one or nore positi OPCST/DF2005/009819

aryl, cycl oal kyl, hal ogen, hydroxy, |ower alkyl, |ower

al koxy, carboxy, al koxycarbonyl or aryl; or a

pha Wbml etpleGa kdey%r@@ﬁﬁﬁ%@blﬁlﬁls &&bﬁlpodrﬁl@lﬁ ﬁirmuthl’(d)mhegain' the

nmet abolite or pol ynor t her eof . e
daglied b betpReBRRSTHIOHS 7§m‘§ it %S-f s Bt Pals(‘?‘yefv%ﬂ%}eéf‘;rﬁnd
R4>1<31h}h§o %%Qsl?ﬁﬁoxyo lowed al'k?lv%rweﬁhll@()lye Rfogaans o tlohﬂly@b@t@ed at

cycl oa aryl opfionally substitufed at one

ongrpy @om@mlpw Iyt Jlipyy cahlgesn; hesgiesyohil RptignaBy substituted at
I 1 t
ong O b Rl el or IRy pR h'e”éié‘h'eﬁ”l e

bet ween positions 7 and X R4 is abs b t
or {8 SKYRRIF oA he\PresRR: INEREON R4 CP@P%&}@P% a'r@d?*s%e)n
dadhOBhe Bt ¥dny pcn'sﬁ’l‘ﬁ}% 7 3hkKR)Y,is RRAbRIRNs aBel; aﬂP% Bldtogen.

subﬁtltuted at one or nore positions by | ower al koxy

or halo t eroc opt i na S

o RAROAe o EEy by ARk B RO i O

—R@(@M&I@f R} Rebne B4 absenv;amtid lower aik;&emampfpmwhl@ solﬁstltuted by

o5 e P T BRSSP R 80, i

aryhb(ﬁifoﬁi@lﬂ?}gsubftﬁt%&& @gr}@he oBhoieMgdpk g $atper, ANHR ) FS(DZSNH(RGa)
ound o or mu

ot B Sl T L Wt LN 15 R AN 6.

mo%ds@lﬂﬁi by 10$¢ép§llk?'lt Wvad alRyx, ay@bxya bito, hdlexsalor Bdwed Xy,

car boxy, | ower oxycarbonyl hydr oxy or hal ogen;
alkewygarbraylsordielroypbi-onal |y substituted by one or nore

hydr oxy, hal ogen, -NH(R6 , -SO2-NH(R6 ), |ower alkyl,

| owen exnipdx yf the pasat Jamutjo;r is €coripdund ptfopmhley]) wherein Rj is

'Réﬁgwgléééq a?b% %&d gl(ye lower %é}(-') {_) ){i[%pg %rgaﬁg s&t#ls 1P1§ec¥yr¥ one or
motetipdioxg) lk@xydBs 0 FN'H-I(RGQror h@daﬂm&gy@i 1> cyd&nalhydaxprpb@llgf

.sub%&ﬂgtreg F}}eﬁ %gé:ct)ﬁ rlggr\é%g\}vtlaroankyl ﬁower a‘ﬂ%ﬁ’ ar%m%caor{mny? cg}ﬁ)ogy,( 1)
alkoxycarbonyl, lower alkoxy-lower alkylene-, hydroxy-alkylene-, arylalkoxy-lower
alkylene- optionally substituted on aryl by one or more halogen; or heterocyclyl optionally

substituted by one or more lower alkyl, alkoxycarbonyl or lower alkoxy-lower alkylene-.

An example of the present invention is a compound of formula (I) wherein X is

lower alkyiidene; Riis -SOZNHjo and, Ry is aryl or Cs-C; cycloalkyl.

An example of the present invention is a compound of formula (I) wherein X, is
absent, or is lower alkylene; and, R; is C3.Cy2 cycloalkyl; or aryl optionally substituted at

one or more positions by lower alkyl, lower alkoxy or halogen.

An example of the present invention is a compound of formula (I) wherein the

dashed line between positions 7 and X4Ry is present, X4 is absent; and, Ry is CH-aryl

wherein aryl is optionally substituted at one or more positions by hydroxy, lower alkyl,
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-RCOZiR7; Ris absent; and, R7 is |ower al koxy;
aryl optionally substituted by one or nore hydroxy,
wo ows9Bskoxy, -NH(R ) or aryl al koxy; C -C 2 cypcl/ostokybosio
optionally substituted by one or nore | ower alkyl,
| ower al kyl -am nocar bonyl, carboxy, al koxycarbonyl,
loweraiiox lokmicygehOMEIH-aétkmbﬁd‘hﬁwhel‘Eﬁﬁh@%yeﬂl}R yd @enally substituted
aryl al kox %k%' ne- tl onal substituted on
at gxlleyqr nweB a oxfﬁaéla J&é ag,crgen.
optionally substltuted by one or nore |ower alkyl,
al k axyecample 0§ the presém weventidokio x yethpward oﬁfdrlyllublr(é)-wheﬁein the

S T T S S A T e e

wheftW/Rg optesidily §Bstitsted bydne@f nfore fabRiony by adek y]kyl Wwer

oIk e o e RO i befproc i€ TR suBstiated a
on@&r‘%&@@@sm&ﬁ lcR?erlaﬁcymoV@l%ﬂ&)Xﬁ bodidgeh, or aryl

optlonally substituted at one or nDre positions by

o Kk ower or_ hal 09
t e Bl of HE e Bion S o DA ARER ot PRSI i
dashbelied betwdea pdasbred dnldﬁﬁRbatp\mem Koslabsemnand Ranisl CK4fenyl,

e N o U e LG
ondd6¥Shdre PoRstiday bh yoed Xikyl, lowwe alkak Kyd halaparr al koxy or :

hal ogen; or CH heterocyclyl wherein heterocyclyl is

opt ' [

o R B ] Rl 05 RS QB0 BB
abss)taémdl Bs wthydiegernp hedrextt; lawarehyl; @deOSY@mWB@mg G#rboxy,

low$p glﬂ%!y?é{&!ﬁyl V%)?—a?&é)%ﬂﬁ?&gl JVHR § o n'dtaé)l\ﬁ@ &f@e & nOL@{@ tR]? r&»? PXO
bkt PORBILRS BT HPRGIIoN A rBst Rbe g %&Sw&sﬁ%ﬁ s
hdeggHeé ecQ ﬁu(@kydafbomer@(oycnet@(@%fék&lyclys @m)u\m@l1 ayor

stituted at_ one or nore OSItIOﬂS | ower aw%/
rogen;

-SOp ek 1 R XPH Frad Rigre Ri2 Ry aésiéwp@@ e@Fh ity s
Ci- C{a\éﬁ& 'o@Qxyl SptRngIB RO G0y fo%l;ruik91 ﬁé&ro\emyledrarﬁhwer «

dashéd 1ine ‘between positions 7 and IS present,
alkylepeapsent ; and, R4 is CH phenyl,

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

‘ X3R3
RsXs~{_
I N
w,/
RaX4 KRy

wherein X R, X3R3, X4R4 and XsRs are dependently selected from

de X]R] X3R3 X5R5 X4R4
1 phenyl C(O)NH-1,3,3-(CH3)s-bicyclo[2.2.1]hept-2- H H
yl
2 (4-OCH;)- C(O)NHN[(CH,CHj3)(2-OCH;-phenyl)] H H
phenyl
3 (4-OCHjy)- C(O)NHCH(CO,CHj3)CH,-(3-OCH,- | H H
phenyl phenybphenyl



CHthienyl or CHfuryl, wherein phenyl, thienyl or
furyl is each optionally substituted at one or nore
w@oemisd3as by | ower al kyl, |ower al koxy or hal BOEDS2006009819

exanpl e of the present invention is a conpound of
formula (1) wherein X5 is absent; and, RS5 is hydrogen;
cplaydxm(y IO\AﬁgR3aI kyI hydr oxy- Iovver alxq;(; ene- X.R,

E of the present invention is a conpound of
7 f or(f‘nﬁ’lcélﬂ)( 1) mrﬁfﬁpﬁz)ﬁﬁé‘ms)ﬂ‘?%r ogen; CH C10
al K3%Ycar bonyl : -C(O) CF3; -C(O)-heterocyclyl: or
9 - S2NRHARI 4aC(C&W¢H,WBreirPe)'ﬁbicRro[ZZRﬂhedﬁé; Rl2 , Ri#and
Ri #4<"dr e each individually hydrogen; Cl-Cloal kyl; or
10 ar yh-rpphitonatioNsubstad, oedioye. iiepwer & kyl,  H
het erocycl yl ylor aryl -1 ower al kyl ene-. An exanpl e of

1 thesprigsent b@yant s QRS vdycpRPRGHRE. ofy formul g (1a)
! %ﬁ@mg X Rlyl(@WRs‘ )@4 aﬁyc? gyﬁre dependent |y

12 SSEED %ﬁ”ﬁbcycl”?%“ﬂ %ﬁgzt”hiptzH Hyi (4-8or) -
- SIS SR emmmdad ghal (680

phen I )phen 5 C(O NHCH(CO
14 2(:(43 e ( 4- %P@ seivistrioRyl kert- OBH 3) - CHO) NH( CH
2) 2- (4- NH 2) enyl H H phenyl (4-CCH 3)- C(ONH1
H

15 | 3(GEfteM! ) | -GPRehapRyR. 1] hept-2- H H

16 (2-F)pheny! C(O)NH-1,3,3-(CH;)s-bicyclo[2.2.1]hept-2-  H H
yl

17 (2-F)phenyl C(O)NHCH;-6,6-(CHj),-bicyclo[3.1.1]hept- H H
2-yl

18 (3-F)pheny! C(O)NH-1,3,3~(CH;);-bicyclo[2.2.1]hept-2- H H

19 - (3-F)phenyl! C(O)NHCH;-6,6-(CHj);-bicyclo[3.1.1]hept- H H
2-yl

20 (4-F)phenyl C(O)NH-bicyclof2.2.17hept-2-yl H H

21 (4-F)phenyl C(O)NH-1,7,7-(CHj;)s-bicyclo[2.2.1Thept-2- H 'H
yl

22 (4-F)phenyl C(O)NHCH(CHj;)-adamantan-2-yl H H

23 (4-F)phenyl C(O)NH-3-CO,CH,CH;-bicyclo[2.2.1Thept- H H
2-yl

24 (4-F)phenyl C(O)NH-1,3,3~(CHj);-bicyclo[2.2. 1Thept-2- H cyclohexyl
yi

25 cyclohexy! C(O)NH-1,7,7-(CH;)s-bicyclo[2.2.1]hept-2- H H.
yl

26 cyclohexyl C(O)NHCH(CH;)-adamantan-1-yl H H

27 cycloheptyl C(O)NH-(2R)-1,3,3-(CH;);- H H
bicyclo[2.2.1Thept-2-yl

28 - cyclohexyl C(O)NH-2-CO,CH,CHj3-bicyclo[2.2.1]hept- H H
3-yl

29 CH,-phenyl C(O)NHNH(cyclohexyl) H H

30 (4-F)pheny! C(O)NHNH(cyclohexyl) H H

31 cyclohexy! C(O)NHNH(cyclohexyl) H H

32 cyclohexyl C(O)NHCH,-adamantan-1-yl H H



phenyl yi 0 (4-F)phenyl C(ONH1 ,3,3-(CH3)r
bicyclo[2.2. 1]lhept-2- HHyi 1 (4-CH 3)- C(ONH1
WO 30034093358 3) 3- bi cycl o[ 2. 2. 1] hept-2- H H phenyPCHUSR05/009819
(4-A)-phenyl C(ONH1 ,3,3-(CH 3)3-bicyclof2.2.
1] hept-2- HHyi 3 (4-F)phenyl C(ONH1
3,8r(CH3) 3-Riycycl o[ 2. 2. 1] hept-2- H G, Vi

Qe R S5 elenb ot
34 ( 2-(Fyphepty|  CODYINHRRR), BOBCRCH:-8)Bhebil CYE| of 2. 2.H
35(13](5%@@6@2? %Zze&?iﬂphenyls 1 hept- H H 2-yl
36 ( 3 BRghy! , W?R)gcfy(f‘%&kgﬁy@g}ﬁi‘%yc o[ 2. 2. i
37 1] hegthe@t  H EONH-az@aFyphenyl C( O) NHCH - 6, 6- (EH 3)
33 - DicGYGhali 3. 1C(Q€lﬁ-@ b+ 2/9- e @cplcH4- F) phenyl H
C( O NH- bi cyclyabéxy. 1] hept-2-yl H H (4-F)phenyl
30 A QN0 70 &ihtiedy Rhavah el 2. 1 hept-2- H H

4 Xa4Ry

40 cyclohexy! C(O)NH-2-CH,OH-bicyclo[2.2.1]hept-3-yl H H

41 CH,-phenyl C(O)NH-azepan- 1-yl H H

43 CH,-phenyl C(O)NH-2-CO,CH,CH;-bicyclo{2.2.1Thept- H H
3-yl

44 cyclohexyl C(O)NH-adamantan-1-yl H H

45 cyclohexyl C(O)NH-adamantan-2-yl H H

46 cyclohexy! C(O)NH-8-CH3-8-aza-bicyclo[3.2.1]Joct-3-yI H H

47 cyclohexyl C(O)NH-2-CH,OH-bicyclo[2.2.1]hept-3-yl H H

48 cyclohexyl C(O)NH-(1R*,25%)-2-CH,OH-cyclohexyl H H

49 cyclohexyl C(O)NH-(1R*2R*)-2-CH,OH-cyclohexyl H H

50 cyclohexyl (CH,),C(O)NH-1,3,3-(CHy)s- H H
bicyclo[2.2.1]hept-2-yl

51 cyclohexyl (CH,),C(O)NH-(1R*,2R *)-2-CH,OH- H H
cyclohexyl

52 cyclohexyl {CH,),C(O)NH-(25,3R)-2-CH,0OH- H H
bicyclo[2.2.1]hept-3-yl

53 cyclohexyl (CH,),C(O)YNHCH(CHj3)-adamantan-1-yl H H

54 cyclohexyl (CH,),C(O)NH~(25,3R)-2-CO,CH,CH;- H H

. bicyclo[2.2.1hept-3-yl

55 cyclohexyl C(O)NH-3-CQO,CH,CH3-5,6,7 8-tetrahydro-  H H
4H-cyclohepta(b)thien-2-yl

56 cyclohexyl C(O)NH-3-CQ,CH,CHj3-5,6-dihydro-4- H H
cyclopenta(b)thien-2-yl

57 cyclohexyl C(O)NH-2-CQ,CH,CHj-cyclopent-1-en-1-yl  H " H

58 cyclohexyl C(O)NH-(1R,25)-2-CO,CH,CHj3- H H
cyclopentyl

59 cyclohexyl C{O)NH-(15,25)-2-CO,CH,CH;-cyclohexyl  H H

60 cyclohexyl C(O)NH-~(15*2R*)-2-CH,OH-cyclohexyl H Cl

61 cyclohexyl C(O)NH~(15*2R*)-2-CO,CH,CH;- H Cl
cyclopentyl .

62 cyclohexyl C(O)NH-adamantan-2-yl H Cl

63 cyclohexyl C(O)NH-(25* 3R *)-2-CO,CH,CH3;- H Cl

bicyclo[2.2.1]hept-3-yl



yi (4-F)phenyl C(O NHCH(CH 3) - adamantan-2-yl H H

(4- F) phenyl C(O NH 3-CO CH 2CH3-bicyclo[2.2. 1] hept- H
wol2@sphs3eat- F) phenyl C(O NH |, 3, 3- (CH 3) 3- bi cyrCDUR2085/009819

1] hept - 2- H cycl ohexyl yi cycl ohexyl C(O NH |

, 7, 7-(CH3) 3-bicyclo[2.2. 1]hept-2- HH vyi cycl ohexyl
CP&Z(QNHCH(CH f)r,adamantan- 1-yl H H cyodshept yIx.r,

64+ y "EHGY 3-bi cydl o[ 2. 2. 1] hept -

65 H 3yojdhex@Ho- ﬁEﬂW%E@(@)WW%W?@h@XyI ¥ H H (44F)rhenyl
c( O NHNH(cycI“éS‘hexyI ) H H cycl ohexyl

66 C( Q)dNiN( ¢y ctBjuesty),SoH-dayekohgxyl CHO) NHCH H

q%f%ﬁ?f%”zf Mhl% éﬁaé°Fb?3§‘E%?ex Phidi H 34

(4 henl 8{%13 2- CO2CH2 cIoh yI HH
68 5 (% xﬁShen go %&E"&Eéﬁ%n |-yl HH éHC‘C%y/fpl ohexyl
C(ONH(I,S\2/?)-2 COZCH2CI—BchoheCégHH7

69 cy Ercishely| @@W‘E‘i%bé"ﬁm‘imaW‘y]H H 8 c@beny
CONH( IS, | R*)-2-CRCH2CH3- H H

- 70 cyclohexyl C(O)NH—1,3 3-(CHj)s-bicyclo{2.2.1]hept-2-  6-CO»- H
y] CH3CH3
71 cyclohexyl C(O)NH-adamantan-2-yl 4-CO,- H
CH.CH;
72 cyclohexyl C(O)NHCH(CHj;)-adamantan-1-yl 4-CO,- H
CH,CH;
73 cyclohexyl C(O)NH-1,3,3-(CH;);-bicyclo[2.2. 1Thept-2-  4-CO,- H
yi CH,CH;
74 cycloheptyl C(O)NH-1,3,3- (CH1)3 -bicyclof2.2.1Thept-2- H " H
yl
75 CH,-pheny! C(O)NHCH(CO,CH;)CH,-(4-OH)phenyl H H
76 CH,-pheny! C(O)NHCH(CO,H)CH,~(4-OCH,- H H
phenyl)phenyl ’
77 cyclohexyl C(O)NHCH(CO,CH;)CH,-(4-OH)phenyl H H
78 cyclohexy! C(O)NHCH(CO;H)CHZ-(4—OCH2- H H
phenyl)phenyl )
79 cyclohexyl C(O)NH-adamantan-2-yl 5-CO,CH,- H
phenyl
80 CH,-phenyl C(O)NHCH(CO,CH;)CH;-(4-OCH,- H H
phenyl)phenyl
81 cyclohexyl C(O)NHCH(CO,CHj3)CH,-(4-OCH,- H H
phenyl)phenyl .
82 - CH-phenyl C(O)NHCH(CO,CH;)CH;-(3,4- (OH)Z— "H H
phenyl)
83 CH,-pheny! C(O)NHCH(CO,CH;)CH,-1H-indol-3-yl H H
85 cyclohexyl C(O)NH-adamantan-2-yl ' 5-NHCO,- H
C(CHs)s
86 cyclohexyl C(O)NH-1,3,3-(CHj)s-bicyclo[2.2.1]hept-2-  5-NHCO,- H
yl C(CHs);
87 cyclohexyl C(O)NH-adamantan-2-yl 5-NHC(O)- H
CF;
88 cyclohexyl C(O)NH-adamantan-2-yl 5-NH- H
CO,CH;
89 cyclohexyl C(O)NH-adamantan-2-y! 5-NHC(O)- H
N(CHs):
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cycl ohexyl 9 CH2-phenyl C(O) NHCH( CH3) - adamant an- 1-yl
H H 0 cycl ohexyl C(0)NH 2-CH 20+ bi cycl o[ 2. 2.
walrewspds3sxdsyl H H 1 CH2- phenyl C(O NH azepan- | Pgl/ukkobs/@9819
CH?- phenyl C(O) NH 2-CO -7CH CH3-bicyclo[2.2. 1] hept- H
H 3-yl 4 cycl ohexyl C(O NH adamantan-1-yl HH5
" cp&Y N, Rhexyl Q) NH adamantan-2-yl H H (;‘mcsycl ohexy;!

0 cy YVIERY | ORI EEEE bi cycl of 2. 2 olxﬁpt- -yl HH
8 cycl ohexyl C(O NH (1R * 2S*) 2 CH2 y ycl ohexyl H H

ohexyl cIohexyI HH
9 0 éxf&’f“’dﬂexylc%c’i(‘jﬁ)z‘ﬂ ﬁ%@ﬁl?—ﬁy"‘ip herf %:Hs)‘f@
bi cycl o[ 2, 2.7 1] hept-2-yl 1 cycl ohexyl (CH2) 2C(O) NH- (1
93 R tycpRxyl) - 2 @992@-%3 HCHIcYotdhexrt-ey cPOllexyl H
(CH2) 2C( O NH! (2S, 3#)-2-CH 204 H H
94 bi eyhajl2. 2.dOhept3BCHl);-Bayablabexgp-2-( CHRIRG O) NHCH( CH
3) -adamantant 1-yl H H cycl ohexyl (CH2Y2C(O NH (25, 3
95 ) - yefokdxd CH2 @it adthaltbLyglo[ 2. 2. 1] hept s3cgphucyel ohexyl
C(O) NH 3- CO 2CH2CH3- 5, 6, 7, 8-t et rahydrp;24H H

triazol-4-yl
96 cyclohexyl ' ‘C(O)NH-1,3,3-(CH;);-bicyclo[2.2.1Jhept-2-  5-oxo H
yl
97 cyclohexyl C(O)NHCH(CHj3)-adamantan-1-yl 5-0xo0 H
98 cyclohexyl C(O)NH-adamantan-2-yl 5-C{CH;); H
99 cyclohexyl C(O)NH-1,3,3-(CH;);-bicyclo[2.2.1]hept-2-  5-C(CH;); H
yl
100 cyclohexyl C(O)NHCH(CHj;)-adamantan-1-yl 5-C(CHsj); H
101 cyclohexyl C(O)NH-octahydro-2,5-methano-pentalen- 5-C(CHj3); H
3a-yl
102 cyclohexyl C(O)NHCH,-adamantan-1-yl 5-C(CH3); H
103 cyclohexyl C(O)NH-adamantan-2-yl 5-NHC(O)- H
N[(CH;)-
phenyl]}
104  cyclohexyl C(O)NH-adamantan-2-yl " 5.NH- H
SO,CH;
105  cyclohexyl C(O)NH-adamantan-2-y! ' 5-NHSO,- H
. (4-CH,)-
phenyl
106  cyclohexyl - C(O)NH-adamantan-2-yl 5-NHSO,- H
N(CH;);
107  cyclohexyl C(O)NH-(25,3R)-2-CH,OCH,CHj;- H H
bicyclo[2.2.1]hept-3-yl .
108  cyclohexyl C(O)NH-(25,3R)-2-CH,OCH,-(2-Br- H H
phenyl)-bicyclo[2.2.1]hept-3-yl
109  phenyl C(O)NH-adamantan-2-yl 5-C(CHas)s H
110  phenyl C(O)NHCH(CH,)-adamantan-1-yl 5-C(CHj); H
111 phenyl C(O)NH-1,3,3-(CHj;)s-bicyclo]2.2.1Thept-2-  5-C(CH3)3 H
yl
112 . phenyl C(O)NHCH;-adamantan-1-y! 5-C(CH3); H
113  phenyl C{O)NH-adamantan-1-yl 5-C(CH;)3y H
114  phenyl C(O)NHCH(CHj3)-(1R)-cyclohexy! 5-C(CHj3); H
115  phenyl C(O)NH-adamantan-2-yl 5-CO,- H

CH,CH;
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4/ / -cycl ohe rta(6)thien-2-yl cycl ohexyl C(O NH 3-CO
2CH2CH3- 5, 6-di hydro-4//- H H cycl openta(Z>)thien-2-yl

waey@bkobsiy|l C(0) NH 2- CO 2CH2CH3- cycl opent - | - ePeT/AU§20054009819
H cycl ohexyl C(ONH (I R, 2S)-2-COR2CH2CH3- H H
cycl opentyl cycl ohexyl C(ONH (1 5,25)-2-CO

H H cycl ohexyl C(OkMz#+ ( 1 X.r,

" cpCHREH3- cycl ahexy!

116R Phng . cop EFoient yl cyg %}gexyl
C( O NH adamant an- 2 yl H C cycl ohexyl

117bj eleeyi o] 2. 2. CAPWEPradamaplaBLylcy cl ohexyl 5%@ )NHCF[I(CH
3)-adamantan-1 -yl H O 65 cycl ohexyl

118 Cy gletiexyl @fQXS@@H@)aQt@(Q)INHadarnantaﬁCQ}-yl HHH7
cycl ohexyl C(O)NH-1,3,3-(CH 3)r bicycf8{¥: 2. 1]hept-2-
99" @ﬁ?pherlsh 8 Q}(@iNﬂtBezQétHz@(iQ)behead&rraﬂt an- 2- yI 6HCOR- H 9

lzocy?ﬁcPE ngﬁ%é d‘??% 'i){agyc%o[z 2. 1 r%elp;'t 02-
122 6- Cp- H 1 CYRNGHéprand ) NH adamant afi- 2-yl 45C0 2- H

CH2EE*Y cyci ohexyl ~ C( O NHCH( CH 3) - adamant an- 1-yl

1234-CHA)-- H C(O)NHCH(CH;)-adamantan-1-yl H H
cyclohexyl

124  CH»- C(O)NH-(25,3R)-2-CO,CH,CH;3- H H
cyclohexyl bicyclo[2.2.1Thept-3-yl

125  CH,-(4-CH;)-  C(O)NH-1,3,3-(CHs)s-bicyclo[2.2.1Thept-2-  H H
phenyl yl

126  CH;-(4-CH;)-  C(O)NH-2-CO,CH,CHj-bicyclo[2.2.1]hept-  H H
phenyl 3-yl

127  CH,-phenyl C(0)NH-cyclooctyl H H

128 cyclohexyl C(O)NH-cycloocty! H H

129 , (2,4-Cly)- C(O)NH-1,3,3-(CH;)s-bicyclo[2.2.1]hept-2-  H H
phenyl yl t

130 (2,4-Cly)- C(O)NH-(25,3R)-2-CO,CH,CH;- H H
pheny! bicyclo[2.2.1]hept-3-yl

131 (2,4-Cly)- C(O)NH-adamantan-2-yi H H
phenyl :

132 cyclohexyl C(O)NHCH(CH3)-adamantan-1-yl 5-CO,- H

CH,CH;

133 cyclohexyl C(O)NHCH(CHs)-adamantan-1-yl 5-CO,H H

134  (2.4-Cly)- C(O)NH-azepan-1-yl H H

’ phenyl

135  CH,-phenyl C(O)NHCH;-adamantan-1-yl H H

136  CH,-phenyl C(O)NH-adamantan-2-yl H H

137  cyclohexyl C(O)NH-3-CO,CH,CH;-bicyclo[2.2.1]hept-  5-CO,- H

2-yl CH,CH;

138  cyclohexyl C(O)NH-3- CHZOH—blcyclo[Z 2.1]hept-2-yl 5-CO;H H

139  (2,4-Cly)- C(O)NH-adamantan-1-yl H H
phenyl ’

141 (2,4-Cly)- C(O)NHCH;-adamantan-1-yl H H
phenyl .

143 cyclohexyl C(O)NHCH(CHjs)-adamantan-1-yl 5-CH,OH H

144  (4-F)phenyl C(O)NH-1,3,3-(CH3);-bicyclo[2.2.1Thept-2-  H pheny!

yl
145  (4-F)phenyl C(O)NHCH;-adamantan-1-yl H phenyl
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3 cycl ohexyl C(ONH I ,3,3-(CH 3)3-bicycl o[ 2. 2.
1] hept-2- 4-CO 2- Hyi CH2CH3 4 cycl oheptyl C(O NH 1

WO 3003093588) 3- bi cycl o[ 2. 2. 1] hept-2- H Hyl 5 QPCHphmyh09819
C( O) NHCH( CO 2CH3) CH2- (4- OH) phenyl H H 6 CH2-phenyl
C( O NHCH( CO 2H) CH2- (4-CCH 2- H H phenyl ) phenyl 7

o NHCH(CO 20H3)CH2 (4 C]—I)Xp@enyl bd;{j 8

146rhé‘h§/)PheWCI P@;maéa’affélnt an- 2- i 5- Cop i
147phenybheii2- phenyH- AP EEH(;OG- 2CH3) CH2E ( 4- OCHpiRay! H H
phenyl ) phenyticyciyieb.ohexiit C( O) NHCH( CO 2CH3) CH2- ( 4- OCH

1482 c&i- ¢ en%(bm‘}@)ﬁﬂ{ém%aﬁﬁﬁnyﬂ C(O NsIGd(CO H
-(3,4-(0H) H H phenyl) CH2-cpheEny|

SRS &%@WCHavm%%%'mﬁ%chﬁng' o .

150 (ykg)ll)hgnylexyl C((O:§No adama%tgna{ralnt an- 2- yl 'NHC( O) '(_éHg)z-

phenyl
151  (4-F)phenyl C(O)NH-1,3,3-(CH;);-bicyclo[2.2.1]hept-2-  H (CHy)y-
yl pheny!
152 (4-F)phenyl C(O)NHCH;-adamantan-1-yl H . (CH,),-
phenyl
153  (4-F)phenyl C(O)NHCH(CH;)-adamantan-1-yl H (CHy)z-
phenyl
154  (4-F)phenyl C(O)NH-(25,3R)-2-CO,CH,CH;- H (CH,);~
. bicyclo[2.2.1]hept-3-yl phenyl
155  CHj-phenyl C(O)NH-1,3,3-(CH;);-bicyclo[2.2.1]hept-2-  5-CO:H H
vl
156  CH-phenyl C(O)NHCH,-adamantan-1-yl 6-CO>- H
CH,CH;
157  CH,-phenyl C(O)NH-octahydro-2,5-methano-pentalen- 6-CO,- H
33-}’1 CH2CH3
158  CH,-phenyl C(O)NH-adamantan-2-yl 4-CO,- H
‘ CH,CH;
159  CHpphenyl  C(O)NHCH,-adamantan-1-yl 4-CO,- H
CH,CH;
160  pyridin-2-yl C(O)NH-1,3,3- (CH3)3-blcyclo[2 2.17hept-2- H H
yl
161 cyclohexyl C(O)NHCH(CH;)-adamantan-1-yl H OCH;
162  cyclohexyl C(O)NH-adamantan-2-yl H OCH;
163  cyclohexyl C(O)NHCH(CHj3)-adamantan-1-yl H OH
164  cyclohexyl C(O)NH-(25%3R*)-2-CO,CH,CHj3-~ H OH
bicyelo[2.2.1Thept-3-yl
165  (4-F)phenyl C(O)NH-adamantan-1-yl H phenyl
166  CHj-phenyl C(O)NHCH(CH;)-adamantan-1-yl 5-CO.H H
167  CHx-phenyl C(O)NH-(2R *,35%)-2-C(O)NHCH,CH;- H H

. bicyclo[2.2.]hept-3-yl
168  cyclohexyl C(O)NH-1,3,3-(CH;);-bicyclo[2.2. 1]hept-2-  5-COH H

. yl
169  cycloheptyl C(O)NH-1,3,3-(CHs)s-bicyclo[2.2. 1Jhept-2-  5-CO,CH;  H
yl
170  cyclohexyl C(O)NH-1,3,3-(CHj);-bicyclo[2.2. 1]hept-2-  5-C(O)- H
yl . NH,
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cycl ohexyl C(0) NH adamant an-2-yl 5-NH H cycl ohexyl
C(0) NH- adamant an- 2-yl 5-NHC(O - H90 cycl ohexyl
w@e@pmbizaxianant an- 2-yl 5- NHC(O) - H nor phol i n- BewuUSH25/009819
cycl ohexyl C(ONH 1 ,3,3-(CH 3)3-bicyclof2.2.
1] hept-2- 5-NH2 Hyi 93 cyclohexyl C(OQNH+ |, 3,3-(CH
' Clﬁ)%gﬁl cycl o[%RZ LI1]Qt1§pt 2- 5 C]—| H y| %Rcycl olx%yl _
i 2" J.J lTepT L' UL,(IJ)-
1714 ﬁH’EﬁBYIQS ESP&I“?)IH iﬁH’%(@)pfﬁli" 4dyémantéln EI
172 1 i(@Ephenyl- y| C@ONIGY-COghexiytexyC(O) NH- 1 , 3] 3- (CH H
1733) &’Ah&éﬂ:' 0[80?NH(3}] ek 5-oxo H yi 197 cycl ghexy!
é ad a{{mnt an- . épf{ 5- oxo0 I;l 98 cycIHohexyI
174C( FRpfes; amaﬁ HGE TR 3)3 H 99 "cycl ohexyl
175C( GQElehehyl 3, GOYNCHCB)B=dmhelinetiof 2. 2. 1] Bept - 2- 5L C( CH
1763) Jﬂghyxl 1OOC@§ §y4&ﬁ@},1{§lhﬁl—|(d—l 3 adamangan- 1-yl

177C( N—ﬁ"éct ahy ((]9 ggehﬁé 8 pent al en” 5-c(cH™3) 3 H
1783 acydlohd@2 cyh‘H@il@@Wthalﬁ(alNl-Oﬁ 2-adamaft an- 1-yi 5-C(CH

1793) 3yckdnexyi NHC(O)adamantan-1-yl H H

180  cyclohexyl NHC(O)cyclohexyt H H

181 cyclohexy) NHC(O)naphthalen-1-yl H H

182  cyclohexyl NHC(O)NH-adamantan-1-yl H H

183 cyclohexyl C(O)NH-1,2,3,4-tetrahydro-naphthalen-1-yl ~ H H

184 cyclohexyl C(O)NHCH(CHjs)-cyclohexyl H H

185 cyclohexyl C(Q)NHCHZCH(OH)-cyclohexyl H H

186 cyclohexyl NHC(O)phenyl H H

187 cyclohexyl C(O)NHCH,C(O)-cyclohexyl H H

188  cyclohexyl C(O)NHCH,C(O)-phenyl H H

189  CH,-phenyl C(O)NHCH;-cyclohexyl H H

191  (4-F)phenyl C(O)NH-(25*3R*)-2-CO,CH,CH;- H CH,CH;
bicyclo[2.2.1]hept-3-yl

192  (4-F)phenyl CI(O)NH-I ,3,3-(CH3)s-bicyclof{2.2.1Jhept-2-  H CH,CH;
y

193 cyclohexyl C(O)NHCH(CHjs)-cyclopentyl H H

194  CHy-phenyl (JI(O)NH-I ,3,3-(CH;);-bicyclo[2.2.1Jhept-2- H H
y

195  cyclohexyl C(O)NHCH~(R-CHj3)-cyclohexyl H H

196  cyclohexyl C(O)NHCH-(S-CHj3)-phenyl H H

197  cyclohexyl C(O)NHCH-(R-CHs)-phenyl H H

198  CH-phenyl C(O)NHCH-(R-CHj3)-cyclohexyl H H

199  CHy-phenyl C(O)NHCH-(R-CHj)-phenyl H H

200  CHy-phenyl C(O)NHCH—(S—CH;)—phenyl H H

201 CH;-phenyl C(O)NHCH-(S-CHj;)-cyclohexyl H H

202 (4-F)phenyl C(O)NH-(25)-1,3,3+(CHa);- H H
bicyclo[2.2.1]hept-2-yl

203 cyclohexyl C(O)N[(CH,CH;3)[CH(R-CH3)cyclohexyl]] H H

204  cyclohexyl C(O)NHCH-(R-CH,CHj3)-phenyl H H

205  cyclohexyl NHC(O)NH-1,3,3-(CH3)s- H H

bicyclo[2.2.1]hept-2-yl
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103 cycl ohexyl C(O NH adamant an-2-yl 5-NHC(O) -

NKCH3) - phenyl] 104 cycl ohexyl C(O NH adanmant

W6 2005109435405 cycl ohexyl

C( O NH adamant an- 2-yl

H (4-CH 3)- phenyl 106 cycl ohexyl

C( O NH adamant an- 2-yl

o

5- NHSO, - N(CH3)2 107
CLQUNH (2.7, 3 )-2-CH 20CH2CHR;

20); 2 CEFPREOHD- C{(Q)NBrQR"‘b—iiSHZpﬂWFbL bi cycl B[ 2. 2.

1] hept - 3-yl PoFIgheRiP-Trd)NH adanant an- 2-yl 5

203) 3cidofledd pheneyNHQBD) NHCHEOH 3) - adamantian- 1-
3)3 H 111 phéiwydio[1} Qe , 3, 3- (CH 3) 3- bi cycl

208] NERMRZy 5 G(EONEINFhakiari- y1112 phenyl .
CH 3)3 H 113 pheowlcs;

2- adamant an- 5-C(

H
an- 2-vyl
PcNES(005/009819

o[ 2. 2.

G @QNHCH

1-vyl
0g) S phe @PH&%@%M@ ot hn- 2. y14 ,?&%SV' 16

adamant an- 1-yl 555* o. - H CH2CH3

ZIE heCle-phen lo) C(O)f\‘lgl-'e_l'dan)antan-Z—y]

CH,CH;
211 CH,-phenyl C(O)NH-adamantan-2-yl SR*-CO,-
CH,CH;
212 cyclohexyl  C(O)NHCH~(R*-CH;)-adamantan-1-yl H
213 cyclohexyl C(O)NHCH~(§*-CHj)-adamantan-1-yl . H
214  cyclohexyl C(O)NHCH(CHj;)-adamantan-1-yl " SR*CO»-
CH,CH;
215  cyclohexyl C(O)NHCH(CH;)-adamantan-1-yl 585*-CO»-
CH,CH;
216  cyclohexyl C(O)NH-(25*35%)-2-CH;-6,6-(CH;)z- H
bicyclo[3.1.1]hept-3-yl
217  CH;-phenyl C(O)NH-(2R*)-1,3,3-(CH3)3- H
bicyclo[2.2.1]hept-2-yl
218  cyclohexyl C(O)NH-adamantan-2-yl 55*%-CO,-
CH;
219  cyclohexyl C(O)NH-adamantan-2-yl S5R*-CO,-
CH;
220  phenyl C(O)NH-1,3,3~(CH;)3-bicycto[2.2.1]hept-2-  SR*-CO,-
}’1 CH2CH3
222  cyclohexyl C(O)NH—adamantan-Z-yl 5-CO,~
CH,CH;
223 cyclohexyl C(O)NH-adamantan-2-yl 5-COH
224  cyclohexyl C(O)NHCH(CH;)-adamantan-1-yl 5-C(O)NH,
225  cyclohexyl C(O)NH-1-aza-bicyclo[2.2.2]oct-3-yl H
226  CH,-phenyl C(O)NH-adamantan-2-yl 5-CO;,-
CH,CH,
228  cyclohexyl C(O)NH-adamantan-2-yl 5-C(O)NH-
C(CH;)2-
CH,-
C(CHs)s
229  cyclohexyl C(O)NH-piperidin-1-y! 5-CQOy-
CH,CH;
230  CHz-phenyl C(O)NH-adamantan-2-yl 6-CO;-
- CHyCH;
231  cyclohexyl C(O)NH-adamantan-2-yl 5-CO,CH;

15

I 4 & &

jan



117 phenyl C(O NHCH 2- adamantan- 1-yl 5-CO 2- H 118
phenyl C(O NH adamantan- 1-yl 5-CO 2- H CH2CH3 119
wekispbsayl C(O) NH 6- CO 2CH2CH3- cycl ohex- 3- enp¢Fyb2006/609819
120 cycl ohexyl C(O NH 6- CO CH2CH3-cycl ohex-3-en- |-yl
H OCH3 122 CH2- C(O) NH adamantan-2-yl H H cycl ohexyl
C(O \ (CH 3) -adamantan- 1-y{ oH H cyﬁil ohexyl

23pj cpeElebpd. 2. APNEpeaBug 225 CH2- (4- crf%z— C(OFNH 1,
3,3-(CH 3)3-bicyclo[2.2. 1] hept-2- H HphB#yl yi 126
BEHeyeldhe@H 3) -C(QNDpaldrbaRan@GI CH, CH 3- bi cyi:qZQx[)Z. 2.H1] hept -
H H phenyl 3-yl 127 CH2-phenyl C(O) NH-&§Edooctyl H H

234 28cyepickphexydo)SaehiNs:aycyaastyl H H 129 (2, 4-€ 2)-

23% leyga 6%55343&&5'?%)3%(%!% ?clz'%&%%ageg‘t%h%%:(% 3- g_gl{ plale{_llyl
B AT AL 151 (40 D)

237  CH,-phenyl C(O)NH(CH3;),~(2-OCH;)phenyl H H
238  phenyl C(O)NH(CH;),-(2-OCHj)pheny! H H
239 CH;-phenyl C(O)NH-adamantan-2-yl 5-COH H
240  cyclohexyl C(O)NHCH,CH(OH)-(4-Br)pheny! H H
241  cyclohexyl C(O)NHCH,CH(OH)-(4-OCHj3)phenyl H H
242  CH(CHj)- C(O)NHCH;-cyclohexyl . H H
phenyl
243 CH(CH3)- C(O)NH-adamantan-2-yl H H
phenyl
244  CH(CHj)- C(O)NH-adamantan-1-yl H H
phenyl '
245  cyclohexyl C{O)NH-2-CHjs-cyclohexyl H H
246  cyclohexy! C(O)NHCH(CH;)-cycloheptyl H H
247  cyclohexyl C(O)NHCH(CH;)-cyclobutyl H H
" 248  cyclohexyl C(O)NHCH(CHj;)~(1R,4R)-4-CH;- H H
cyclohexyl
249  CH(CHj)- C(O)YNHCH(CHjs)-cyclohexyl H H
phenyl
250  CH(CHjy)- C(O)NH-1,3,3-(CHj)s-bicyclo[2.2.1Thept-2- H H
phenyl yl
251 cyclohexyl C(O)NH-(R *-CH){CH;)-cyclohexyl 5-CO;3- H
CH,CH;
252  cyclohexyl C(O)NH-(2R*,3R*)-2-CH;-6,6-(CHj3),- H H
’ bicyclo[3.1.1)hept-3-yl .
253 CH;-~phenyl C(O)NHCH(CHj;)-phenyl H phenyl
254  CH,-phenyl C(O)NH-3-CH,OCHj;-pyrrolidin-1-yl H phenyl
255  CH,-phenyt C(O)NH-phenyl H phenyl
256  CH,-phenyl C(O)NH-CH(CH;)-phenyl 5-CO;,- H
CH,CH;,
257  cyclohexyl C(O)NH-CH(CH;)-phenyl 5-CO,- H
‘ CH,CH,
258  (4-F)phenyl (CH),-SO;NH-CH(CH;)-phenyl H (CHyp)2-
phenyl
259 (4-Fphenyl  (CH),-SO;NH-CH(CH;)-cyclohexyl H éi;?;
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phenyl 132 cycl ohexyl C(O NHCH(CH 3) - adamant an- 1-yl
5-CO 2- H CH2CH3 133 cycl ohexyl C(O NHCH( CH
w@reoadessant an- 1-yl 5-CO 2H H 134 (2,4-C  2)- PCT/US2005/009819
C(O NH azepan-1 -yl H H phenyl 135 CH2-phenyl C(O NHCH
2-adamantan- 1-yl H H 136 CH2-phenyl
cfe( O+ adamangan- 2-yl H H 137 cycl ohexylg 5-CO 24 H 138
1-§1

26§ 136055 ANECHE Croepteyhit adanaibt an- H H
26phe@iptphdngll  ( 2CHD-TPNBYCH(SEHG)-NHGH 2- adanﬂnt an- 1Hyl HH

zsphe@H neh$i3 C )Qm?@{'m QXW%‘Q agamantang 1-yl

2 %w*, 14,0 b ohneay ] S0 B (o

33) &l o[ OfT &pt éYhy| yI 145 ( 4-TF) phenyl
@PMH@Hylz a@é@iﬁhﬂ@@aC@H;wpanxq@h@ﬁyl CchX 1R 1 X 3R 3" X

55RcEHze4:R4 R 3; BRYelof 2. KA NHCHE
* )-ad;&r]m)rqt anyclék??/ af%)mgny?”h?]l%t F) phenyl C(O)KlH—(ZG

266 3 OH, PR 2CHRG R ipddaRigNY! bicyclo[2.2. 1] hepf-3-y!

267  CHj-phenyl C(O)NHCH(CHj)-cyclohexyl H phenyl
268  CH;-phenyl C(O)NH-azepan-1-yl H phenyl
269  cyclohexyl ‘C(O)NH~(1R,2R)-2-CO,CH,CH;-cyclohexyl H H
272 CH»-phenyl C(O)NH-(2R-CO,CH,CH3)-(R)-cyclohexyl  H H
274  CHa-phenyl C(O)NH-(2R *35*)-2-CO,CH,CHjs-
bicyclo[2.2.1]hept-3-yl
276  CH;-phenyl C(O)NH-(2S,3R)-2-CO,CH,CHj;-~ H H
bicyclo[2.2.1Thept-5-en-3-yl
278  cyclohexyl C(O)NH-(2R,35)-2-CO,CH,CH;- H H
bicyclo[2.2.1]hept-3-y!
279  cyclohexyl C(O)NH-(2S,3R)-2-CO,CH,CH;- H H
. bicyclo[2.2.1]hept-5-en-3-y]
280  cyclohexyl C(O)NH-(2R,3.5)-2-CO,CH,CH;- H H
bicyclo[2.2.1]hept-5-en-3-yl
281  cyclohexyl CH,C(CHj3),C(O)NH-(25,3R)-2- H H
CO,CH,CH;-bicyclo[2.2.1]hept-3-yl ‘
282  cyclohexyt C(O)NH-(25,3R)-2-CO,CH,CH;- H OCH;
bicyclo]2.2.1 hept-3-y1
283  (24-Cly)- C(O)NHCH(CH;)-adamantan-1-yl H H
pheny!
284  cyclohexy! C(O)NB-(R*CH){CH;)-cyclohexy! 6-CO,- H
CH,CH;
285  cyclohexyl C(O)NH-(R *-CH)(CHj3)-cyclohexy! 4-CO,- H
. CHZCH3
286  cyclohexyl C(O)NH-(R *-CH)(CHs)-cyclohexyl 5-NHCO,- H
' , C(CH,),
287 (2,4-Cly)- C(O)NH-piperidin-1-yl H H
phenyl
288  cyclohexyl C(O)NHCH-(R-CH;)-phenyl 5-CO,- H
CH,CH;,
289  CH,-phenyl C(O)NH-(R-CH)(CH3)-cyclohexyl 5-CO;- H
. "CH,CH;,
299  (4-F)phenyl C(O)NHNH(cyclooctyl) H H
300 cyclohexyl C(O)NHNH(cyclooctyl) H H
301  cyclohexyl C(O)NH-6-CO,CH,CHj-cyclohex-3-en-1-yl  H H
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148 CHrphenyl C(O NHCH(CH 3) - adamantan- 1-yl 5-CO 2- H
CH2CH3 149 CH3-phenyl C(ONH 1,3,3-(CH 3)r

worapobsF2. 2. | ]hept-2- 5-CO 2- H 150 (4-F) phepawius2005/009819
C(O NH adamantan- 1-yl H (CH,) 2 phenyl 151
(4- F) phenyl C(ONH 1,3, 3-(CH 3)3-bicyciof2.2.

clihepg-2- HH (H—|2) yi phenyl 152 (4-F) lgnyl C(,Q) NHCH

3@ O°Ml4trYCH 3 C%H%@éﬁi‘%thﬂzw H (CH2) enyl 154

(4- F) phenyl CPeFRIF* (P38 )-2-CO 2CH2CH3- H ( CH2)

3Bi cyglapal 2. 1poemct8vyfdnpheny| 155 CH2+phenyl & O NH- 1
3043 %y(ﬁog_x'yls)s f}:‘ﬁlﬂ{}%@{c?ﬂogexyll ] hept 2 oS- QOZH H yl 156

2 ad - I C2- H CH2CH3
30515?IO Xybhen )&(@}ﬁ-_&ﬁ%@ﬁt apyb 2, 3 ng'thano pé‘nt al en-

306- CIORl-pliehBa- V(CHGHRORMB- q%&@(:@@hepshenyl H
31@( Oki\ﬂ‘tlﬂda”&né(@)mf?cmk chi- by H (23H2CH3 159 CHz- @WM

pNRCH 2- adamant an-1-y] 4-CO H phenyl
313 (2,4-Chy)- C(O)NHCH(S-CH,OH)-pheny! H (3-OCHj3)-
phenyl phenyl
314  (2,4-Ch)- C(O)NHCH(R-CH,0OH)-phenyl H (3-OCHj3)-
phenyl phenyl
315 (2,4-Cly)- C(O)NHCH(K-CH,Cl)-phenyl H ‘ (3-OCHsy)-
~ phenyl phenyl
316 (2,4-Ch)- C(O)NHCH(S-CH,Cl)-phenyl H (3-OCHj;)-
phenyl ‘ phenyl
317 (24-Fy)- C(OYNHCH(R-CHj3)-phenyl H (3-OCH;)-
phenyl . phenyl
318 (24-F)- C(O)NHCH(R-CH,OH)-phenyl H (3-OCH;)-
phenyl phenyl
326  cyclohexyl C(O)NH-adamantan-2-yl 5-C(0)- H
N(CH;-
phenyl),
327 cyclohexyl C(O)NH-adamantan-2-yl 5-C(O)NH- H
(CH;),CH;
328 cyclohexyl C(O)N(CH3)CH(R-CHj3)cyclohexyl H H
329  cyclohexyl C(O)N[CH(CH;),]CH(R-CH;)-cyclohexyl H H
330  cyclohexyl C(O)NHCH(CHj;)CH,-cyclohexyl H H
331 cyclohexyl C(O)NHCH(phenyl)-cyclohexyl H H
332 cyclohexyl CH,CH(CO,CH,CHj3)-(2-OCH3)-phenyl H H
333  cyclohexyl CH,CH(2-OCH;-phenyl)-C(O)NH-1,3,3- H H
(CHs);-bicyclo[2.2.1]hept-2-yl
334  cyclohexyl NHC(O)NH-CH(CH;)-cyclohexyl H H
335  CHj-phenyl C(O)N(CHj)(phenyl) H phenyl
336  cyclohexyl NHSO,-(4-CHj3)phenyl H H
337  CH,-phenyl NHC(O)NH-adamantan-1-yl H H
338 CH,-phenyl NHC(O)NH-1,3,3-(CHs);- H H

bicyclof2.2.1]hept-2-yl
and pharmaceutically acceptable forms thereof.

An example of the present invention is a compound of formula (Ib)
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160 pyridin-2-yl C(O)NH1I ,3,3-(CH 3)3-bicycl o[ 2. 2.

1] hept-2- HHyl 161 cycl ohexyl C(O NHCH(CH
w@eoamessant an- 1-yl H OCH3 162 cycl ohexyl PCT/US2005/009819

C( O NH adamant an-2-yl H OCH3 163 cycl ohexyl

C(O) NHCH(CH 3) - adamantan- 1-yl H OH 164 cycl ohexyl

C(O NH (25* 3 *)-2-CO 2CH2CH3- bi cycl o[ 2. 2. :

1] hept - 3-yl 165 (4-@;@5@0 ( adamantan- 1-yl H

phenyl 166 CH2- pheny ) N CH 3) -adamantan- 1-yl

5-CO 2H H 167 CH2- phenyl £ g 3, ) -2- (O NHCH

2CH3- H H bicycl o[ 2. 2. 1] hept 18-y 7&‘8 cycl ohexyl

CCONH1 ,3,3-(CH 3)3-bicyclo[2.2. 1] hept-2- 5-CO 2H H

whiereire B, oy ¥ olap XsRs @ Oppgadantlyzelgctedfion) 3- bi cycl of 2. 2.

1] hept - 2- 5- CH3 H vyi cycl ohexyl
CP@‘]\LO%%H-I 3 3-(CH 3)r bi/r‘y]c)%l%[ 2?/2. 1] hé%t—L;Z——5~G(-Q-—H——
4 y| (4-QQ}H1)71 CH’LH. pheny| C(O)Q(\P-]NHCH(COZCH_;)C 2—(4-OCHz—phenyl)phenyl
- COPEPR CH3- pi peri din-4-yl H H 172 (4-F)phenyl C(O NH
6 | - Gamidrgycl ohexyl H H 173 a9uHOHERydH: CHEMNMITHeny!
2- pspenytli n- 3-yl H H 174 CH2- phenyl C(O NH(CH 2)r
s or gheiuhn- 4-ylg H H 175 CHZpRam),-Go Na@H 2) 2- nof
hol gheryt-i um H H 176 cycl ohexyl C(O NHCH 2C(O) - ( 4- CCH

423) PAgnyl,yH H g C(O)NH-(2-CO;CH,CH)-bicyclo[2.2. 1hept-3-yl
84 cyclohexyl 5-NHCO,C(CH;);  C{O)NH-adamantan-2-yl
91 phenyl 5-CO,CH,CH; C(O)NH-adamantan-1-yl
121 (4-OCHy3)- H C(O)N~(CH,CH;)-(2-OCHj3)phenyl
phenyl
140 (2,4-Cly)-phenyl  H C(O)NH-adamantan-1-yl
142 (2,4-Cly)-phenyl H C(O)NHCH,-adamantan-1-yl
190 cyclohexyl 5-C0O,CH,CH; C(O)NHCH(CHj)-adamantan-1-yl
221 cyclohexyl 5-CO,CH,CH; C(O)NH-adamantan-2-yl
227 CH;-phenyl 5-C0O,CH,CH; C(O)NH-octahydro-2,5-methano-pentalen-3a-yl
270  CHs-phenyl H C(O)NH-(15*2R*)-2-CO,CH;CH;-cyclohexyl
271 CH,-phenyl H C(O)NH-(15,25)-2-CO,CH,CH3-cyclohexyl
273  CH,-phenyl H CI(O)NH-(ZR,3S)-z-COzCH2CH3—biCYCID[2.2. 11hept-3-
y
275  CHj-phenyl H C(O)NH-(25,3R)-2-CO,CH,CHjs-bicyclo[2.2.1]hept-5-
en-3-yl
277  CH,-phenyl H C(O)NH-~(2R,35)-2-CO,CH,CHj;-bicyclo[2.2.1]hept-5-
‘ en-3-yl
322 _ phenyl 5-CO,CH,CH; C(O)NH-1,3,3-(CHs)3-bicyclo[2.2.1]hept-2-yl
323 phenyl 5-CO,CH,CH; C(O)NHCH,-adamantan-1-yl
324 pheny! 5-CO,CH,CH;s C(O)NH-adamantan-2-yl
325 phenyl 5-C0O,CH,CHj; C(O)NHCH(CHj)-adamantan-1-yl

and pharmaceutically acceptable forms thereof,
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177 cycl ohexyl
cycl ohexyl
WwORIOEYBAR ANt an-
NHC( O) cycl ohexyl
H H 182 cycl ohexyl

dofF la (1

hﬁéﬁh&% nagﬁ%ﬁntfmlsaCompoﬁnHol8OAEm837c(lcc))hexyl
C(O) NHCH( CH 3) cycl oh '
2CH( OH) - cycl ohexyl H

| -yl
183 gﬁclégj

187 cycl ohexyl
cycl ohexyl
C( O NHCH 2- cycl ohexyl #j
3 *)-2-CO2CH2CH3- H CH2CH3
192 (4-F) phenyl

NHC( O) napht hal en-

C(O NHCH 2C(O - (4-Br) phenyl HH 178

2-yl HH 179 cycl ohexyl

1-yl H H 180 cycl ohexyl PCT/US2005/009819
H H 181 cycl ohexyl NHC(O) napht hal en-
NHC( O) NH adamant an- 1-yl H H

H HX.85 cycl ohexyl C(O NHCH
cy'cl ohexyl NHC(O) phenyl H H
C(ON ON-cycl ohexyl H H 188
C(O NHCH 2C(D) - phenyl H H 189 CH2- phenyl
(4- F) phenyl C(O) NH (2S*

ycl o[ 2. 2. 1] hept - 3-yl

C(O) NH-

1] hept-2- H CH2CH3 yi 1

cyc
é%rsm &orgp o Ry s Sen SRR 48R0 onesyi

1:306HCH 3) 3-bi cycl o 2. 2.
(I—Iczhexyl C( O NHCH( CH
3,3-(CH

Eg I\kEH—(l ?- %3) cycl ohexystH H 196 cycl ohexyl

290
29
292

293
294
295
296
297
298
307
308
309
310
311
319
320
321
339
340
341
342
343
344
345
346
347
348
349

(2 4 Cla)phenyl
(2,4-Cly)phenyl
(2,4-Cly)phenyl

(2,4-Cly)phenyl
(2,4-Cly)phenyl
(2,4-Cly)phenyl
(2,4-Clz)phenyl
(2,4-Cly)phenyl
(2,4-Cly)phenyl
(2,4-Cly)phenyl
(2,4-Cly)phenyl
(2,4-Cly)phenyl
(2,4-Cly)phenyl
(2,4-Cl;)phenyl
(2,4-Cly)phenyl
(2,4-Cly)phenyl
(2,4-Cly)phenyl
(2,4-Cl;)phenyl
(2,4-Cl;)pheny!
(2,4-Cly)phenyl
(2,4-Cly)phenyl
(2,4-Cl;)phenyl
(2,4-Cl)phenyl
(2,4-Cl;)phenyl
(2,4-Cly)phenyl
(2,4-Cly)phenyl
(2,4-Cl;)phenyt
(2,4-Cly)phenyl

&4 (4—&)%{16\4)/1 H 'E(O)NH -piperidin-1-yl

CH-(4-Cl)phenyl
CH-(4-Cl)pheny!

CH-(4-Chphenyl
CH-(4-Cl)pheny!
CH-(4-F)phenyl
CH-(4-F)phenyl
CH-(4-F)phenyl
CH-(4-F)phenyl
CH-(4-Cl)phenyl
CH-(4-F)phenyl
CH-(4-F)phenyl
CH-(4-Cl)pheny!
CH-(4-F)phenyl
CH-(4-C)phenyl
CH-(4-Cl)phenyl
CH-(4-Cl)phenyl
CH-(4-F)phenyl
CH-thien-2-yl
CH-thien-2-yl
CH-thien-2-yl
CH-thien-2-yl
CH-thien-2-yl
CH-thien-2-yl
CH-thien-2-yl
CH-thien-3-yl
CH-thien-3-y!
CH-thien-3-yl

C(O)NH-morpholin-4-yl

C(O)NH-(15,2R,4R)-1-CH;-3,3-(CH;),-
bicyclo[2.2.1Thept-2-yl

C(O)NH-(R-CH)(CHj;)-cyclohexyl
C(O)NH-(S-CH)(CH;)-phenyl
C(O)NH-(R-CH)(CHj3)-cyclohexyl
C(O)NH-(R-CH)(CHj3)-phenyl
C(O)NH-piperidin-1-yl
C(O)NH-morpholin-4-yl
C(O)NH-(R-CH)(CHj)-phenyl
C(O)NH~(S-CH){CH3)-phenyl
C(O)NH~(S-CH)(CH3z)-cyclohexyl
C(O)NHNH-(4-SO,NH;)phenyl
C(O)NHNH-pyridin-4-yl
C(O)NHCH,-pyridin-2-yl
C(O)NHCH(CHj3)-pyridin-2-yl
C(O)NH-(S-CH)(CHj3)-cyclohexyl
C(O)NH-azepan-1-yl
C(O)NH-CH(R-CHj)-phenyl
C(O)NH-CH(R-CHj3)-cyclohexyl
C(O)NH-piperidin-1-yl
C(O)NH-azepan-1-yl

. C(O)NH-2,6-(CHj),-piperidin-1-yl

C(O)NH-pyrrolidin-1-yl
C(O)NH-hexahydro-cyclopenta[c]pyrrol-2-yl
C(O)NH-piperidin-1-yl

C(O)NH-azepan-1-yl
C(O)NH-2,6-(CHs),-piperidin-1-yl
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197 cycl ohexyl C(O NHCH (#-CH 3)-phenyl H H 198

CH2- phenyl C(0) NHCH- (i ?-CH 3)-cycl ohexyl H H 199
w@kispbesay|l C( O NHCH ( - CH3) - phenyl H H 200 CHPephisIngs/009819

C(O NHCH (S-CH 3)-phenyl H H 201 CH2- phenyl

C(O NHCH- (S-CH 3)-cycl ohexyl H H 202 (4-F)phenyl

C{O NH (25)- | ,3,3-(CHs) 3- g

ceRiof 2.2 1] Wt -2-y1 203 Xl ohexyl CLO N(CH

35RCHR)4- ﬁbﬁhenﬁke)@ymiemmuyl 1] qu)HHz@ah@wVMerm]pyml -2yl
C"Q&Hﬁ)en 91919 nyl  kdinaQBi ey e) ofrKl

35{%% C‘,@PV‘I‘Y&OG ‘e’bﬁé‘nyl Hﬂ%@ﬂ@" &H%Mf’c“’hef‘y’

350 OUMEIDES Y ) - QH-BiBI¢ICH3) 3.C((P;N[=I|~CH(R CHa)- phenyl
35@I CYZCJ @£ 1'e l ] ] hepthreds )ﬂl 208 ceoyysiaimgsy;)-phenyl

35?%(( oﬁ\#‘ﬁ% t %w@#-y’sw %O)NH(%@E%E&E ol onexy!

35¢( Oy M-Elapramvant afH-Rieyp-yi55" " - CENHES-SHICRPH-RRwhy

35‘;( O)(N‘bl nt - By b-y5 * - CO@NHigylidincyC] ohexyl
armnt a I cl ohexyl

35?:( O)( rgl * %2‘3 ja%ldama t r&ﬁ&)fm qu_k Hﬁﬁ%}%ﬁé/ycl oheiyl

350( OfMHEHIIER 3) %%m?am an- | - yK© 5‘1#&*@"@5@“)@6@ 5

3668y ClpheypknyC( O AMHGH(-@H 3) - adamBiRt@aR-CHYy£yebB5xyICR- H

361 (2,4-Cl;)phenyl CH-fur-3-yl C(O)NH-CH(S-CHjs)-cyclohexyl

362 (2,4-Cly)phenyl CH-fur-3-yl C(O)NH-2,6-(CHj3),-piperidin-1-yl

363 (2,4-Cl;)phenyl CH-fur-3-yl C(O)NH-azepan-1-yl

364 (2,4-Clz)phenyl CH-fur-3-yl C(O)NH-piperidin-1-yl

365 (2,4-Cly)phenyl CH-fur-3-yl C(O)NH-hexahydro-cyclopenta[c]pyrrol-2-yl
366 (2,4-Cly)phenyl CH-fur-3-yl C(O)NH-(R-CH)(CH,OH)-phenyl

367 (2,4-Cly)phenyl CH-fur-3-yl C(O)NH-~(S-CH)(CH,OH)-phenyl

368 (2,4-Clz)phenyl CH-fur-3-yl C(O)NH-pyrrolidin-1-yl

369 (2,4-Cly)phenyl CH-fur-2-yl C(O)NH-CH(R-CHj3)-cyclohexyl

370 (2,4-Cl;)phenyl CH-fur-2-yl C(O)NH-CH(S-CHj3)-cyclohexyl

37 (2,4-Cly)phenyl CH-fur-2-yl C(O)NH-CH(R-CHj;)-phenyl

372 (2,4-Clz)phenyl CH-fur-2-yt C{O)NH-CH(S-CH;)-phenyl

373 (2,4-Cly)phenyl CH-fur-2-yl C(O)NH-azepan-1-yl

374 (2,4-Cly)phenyl CH-fur-2-yl C(O)NH-piperidin-1-yl

375 (2,4-Cly)phenyl CH-fur-2-yl ‘ C(O)NH-Z,6-(CH3)2—piperidin-1;yl

376 (2,4-Cl;)phenyl CH-fur-2-yl C(O)NH-hexahydro-cyclopenta{c]pyrrol-2-yl
377 (2,4-Cly)phenyl CH-fur-2-yl C(O)NH-pyrrolidin-1-yl

378 (2,4-Cl)phenyl CH-fur-2-yl C(O)NH-(R-CH)(CH,OH)-phenyl

379 (2,4-Cl)phenyl CH-fur-2-yl C(O)NH-(S-CH)(CH,OH)-phenyl

380 (2,4-Cl,)phenyl CH-(4-Br)phenyl C(Q)NH-hexahydro-cyclopenta{c]pyrrol-2-yl
381 (2,4-Clz)phenyl CH-(4-Br)phenyl C(O)NH-(R-CH)(CH;)-pyridin-2-yl

382 (2,4-Cl;)phenyl CH-(4-Br)phenyl C(O)NH-(R-CH)(CHj3)-cyclohexyl

383 (2,4-Cly)phenyl CH-(4-Br)phenyl C(O)NH-(R-CH)(CHj3)-phenyl

384 (2,4-Cl;)phenyl CH-(4-Br)phenyl C(O)NH-piperidin-1-yl

C(O)NH-CH(R-CHj3)-cyclohexyl
C(O)NH-CH(R-CHj;)-phenyl
C(O)NH-piperidin-1-yl

CH-(5-Clthien-2-yl
CH-(5-Cl)thien-2-yl
CH-(5-Cl)thien-2-yl

385 (2,4-Cl,)phenyl
386 (2,4-Cly)phenyl
387 (2,4-Cl,)phenyl
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216 cycl ohexyl C(O NH (25*3S*)-2-CHr 6,6-(CH3)2- HH
bi cycl o[ 3. 1. 1] hept-3-yl 217 CH2- phenyl C(O NH (2
WO 2005/085333 (CH 3)3- H H bicyclo[2.2. |]hept-2-yPCRLB2005/009819
cycl ohexyl C(O NH adamant an-2-yl 5S*-CO2- H CH3 219
cycl ohexyl C(O NH adamant an-2-yl H 220 phenyl C(O NH
(CH 3) 3-bicycl o[ 2. 2. 1] &Qt-z- 5 *-CO2- Hyi

383 @Chihexy| CHORPhistkanE@NDasan-5¥i00, H H 224
3gy cl @hexyphen@( O) NHEHCGHe3)-yiadeq@NH-36(CHly Wiberdm CyO) NH 2 H

25 I a- ct H
(%H%l %ne% Yy Dég@%\la_huanaﬁé @(bﬁggﬁe?ihédr%%r%ﬁa[ﬁéé%\ -2- bll
3%’ycl(6ﬁ€EWe“@( AR tn. SOPT-H GBS ey by |
392( gg(NHcp)ppneyn d| aH(5-gi)thiBn250r @domgcmﬂmf)tpmyxl I
nt a ex

% O)(%ﬂtg geqrrgnt aEHgs w)thlgl %C@@%ﬁ%@c%&heiyl
35, O RHCREN AR5 LPGrCe, PSR L Sy
39@( OMHeadiEnENt aaH2s-Pithie-100- , COMHRB8Hacwl ohexyl|

QeI EH2C B ClsAOne Xyl OV 236 & L;@A@ﬁz& B,

39§7I:I( ’{%%lg)yhen}?r ( %%; gr)fb 2C)>{C| O(E(g)l\&f 8}1()@ %913) -p enyl
398  (2,4-Clyphenyl CH-(5-BDfur2-yl  C(O)NH-CH(R-CHj)-cyclohexyl
399  (2,4-Cly)phenyl CH-(3-Bn)thien-2-yl  C(O)NH-2,6-(CHs),-piperidin-1-yl

400 (2,4-Cly)phenyl CH-(4-Br)thien-3-yi  C(O)NH-piperidin-1-yl

and pharmaceutically écceptable forms thereof.

An example of the present invention is a compound selected from:

o <> Eé ol
S

g

1 MS 378 MH" 2 MS 406 MH" 3 MS540 MH" - 4 MS 540 MH"

! o] \‘E/
~ N\
\ /N 1 /N
0 ' 0
H 0O
OH , H Hy

OH :
Ha

Bl

5 MS 450 MH" 6 MS 450 MH* 7 MS 391 MH* 8 MS 391 MH"
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236 cycl ohexyl C(O NH(CH2),-(2-CCH 3)phenyl H H 237
CH2- phenyl C(O NH(CH2) 2- (2- CCH 3) phenyl H H 238 phenyl
WQEOFMPIBEH, ) 2- (2- OCH3) phenyl H H 239 CH2- phenp€T/US2005/009819
C(G))NH— adamant an-R2-yl 5-CO2H H 240 cycl ohexyl
( HCH2 CH( OH) -#£4- Br) phenyl 241 cyclo yI
HCH2 CH( OH) OCH 3) phen HH 242 CH

(
C( O NHCH2- cycl oh yI HH phenyh 243 CH(CH 3x-

N—I— adama yl HH yN 244 CH(
ANH- adaman -yl H H phenyl_245 cy
O NFF2- CH 3- cy | /ohexyl H H 24 cycI ohexyl HN
C( Ok ( CH 3)-cy([3’ ptyl H H" ycl ohexyl%
C(O CH )-cycl yl H H 248 | ohexyl ,
C(ON CH 3) (I R, ) 4-CH 3- cycl ohexyl 249

=y

HH hen%/ 250
cl o['2.M4S 43 MHpt - 2-

.

N

9% C(O) 36 @4 cycl 0

H H ph nyI | f cyC|ohexyI
N\N \ /N
\ 4 ) 0
0] HN
HN% " %
13 MS 410 MH" 14 MS 396M 15 MS 370 MH" 16 MS 396 MH"
F F
N SRS
N
°N N N
L/ \ /N \ N LN
O 0 o

>

e

D
" >z~f§
Z
"oX
g_j:

(@]

2

O

\/

>?Q

3

17 MS 396 MH* 18 MS 396 MH* MS 396 MH*
F F

19
< O F
N éNj
g—’ga o L
0 0

21 MS 396 MH* 22 MS 422 MH* 23 MS 426.2 MH? 24 MS 478 MH*




252 cycl ohexy! H H 253 CH2- phenyl C(O) NHCH(CH ) - phenyl

H phenyl 254 CH2-phenyl C(O NH 3-CH 20CH3- pyrroli di n-
wa290s5/0bs3phenyl 255 CH2- phenyl C(O) NH phenyl H poEng2005/009819

256 CH -phenyl C(O NH CH(CH 3)-phenyl 5-CO2- H 257

cycl ohexyl C(O NH CH(CH 3) - phenyl 5-C02- H 258

(4~F) phe pyl ( - SO2NH CH( ) - phenyl H pheny!
2 (4-F) phenyl r SO2NH CH3) - cycl ohexyl H
(Ckij ) 2- phenyl 26) CHa- phenyl ™

NH- CH( L- -phenyl H 61 CH2-phe oo
CH)r20 SO2NH- ) - phe 262 CH?- p {
( 2- SOPNH CH( w ) -cycl ohe HH 263 CH2- nyl
( CH) 242 NH CH( . S'\=CH3) - cycl ohe%H H 264 CH2! phenyl
C(ON - pi peridi n- 4< H H.265 CH2- phenyl
C(ONH1 ,3,3-( -bicycl o[ 2. 2. 1] hept-2- H phenyl
yi 266 CH2- r henyl ) NH pi peri di n- I-y H phenyl 267

25CHis RNy C @ NCH(.CHH3) - CYICMORRMMIH'H pRBrigd 4126 81H"
- phenyl C(O) Nk azepan-| -yl phenyl 269 cl ohexyl
) NH- ( U?, 277?) Q- CO2 CH2 CH3- | ohexyl H @72

phenyl C(O hexyl H H
274 \CH2- phenyl

N
N\
e}
HN
NH

O

>

29 MS 352.9 MH"

37 MS 345.1 MH"

SN

=z

W

O
Hy
5
<o

34 MS414 MH'

N\N
\ /)
O
HN
g
(0]

38 MS 410 MH*

2tf-CO 2 )-( )-cycl
) NH- (2 * N2- CO2 -

0]

31 MS 345.1 MH*

F
ﬁ?
%
o)
HN

|
O

35 MS357.2 MH"

39 MS 418 MH"

24

32 MS 396.1 MH"

N\N
N\ /
9]
HN
0
/\O
36 MS 402.1 MH"

L

N

L)
o
HN%OH

b

40 .MS 372.1 MH*



bi cycl o[ 2. 2. 1] hept-3-yl 278 cycl ohexyl H H 279
cycl ohexyl C(ONH (25 ,3i7?)-2-CO2CH CH3- HH

woeepobsst2. 2. | ] hept-5-en-3-yl " 280 cycl ohexyPCT/US2005/009819
C(ONH (2 ,3 S)-2-CRCH2CH3- H H bicycl of 2. 2.
1Jhept-5-en-3-yl 281 cycl ohexyl

“H2C( CH3) 2C( O) NH- (2%, 3 )-2=H H :
CH2CH3- bi cycl o . 1] h -3-yl 282 cyc xyI H
283 (2, 4- AN~ C(O NHCH( 3) -adamant ax<l -yl HH
phepyl 284 cy@hs%yl c(O (" ?*- CH) (CH ).- gycl ohexyl
@'u H 285 cycl yI—( Zf*-CH) (CH\ )~
<cycl ohexyl 4- 286 cyck | C(O) R
@R (CHB) - cycl ohexyT 5- NHCOR- CH 3)3 287 (2, 4-C

2)l- C(O) NHpiperidin-]1-yl H H phenyl 288 cyclghexyl
@NI—O—I—( - CH3) - phenyl ~ 5-CC2- H 289 CHe- ph
NH- (7?-CH) (CH ) -cycl ohexyl 5-CO2- H 299 ,

o F%&Rﬁ?ﬁ'ycﬁéz?%g%w‘*&y“ SR B S
2

H 3
-cycl ohex<3ten-1 -yl Héépd Xi Rl XSHZ?)XSRS X4R4

N N

N N, v N
LN [N . Lo
Q
o o \N HN, OH o
o) J
2

45 MS 382.1 MH* 46 MS 371 MH* 47 MS 386 MH" 48 MS 360.1 MH"

; ? N; N;\

N\ \ 4 >N \ N

\ N

O
o o]

HN ——OH HN Q NH NH oH

‘% . s f,\\\—_OH %
49 MS 360.1 MH* 50 Example 15 51 MS 388.1 MH" 52 MS 400 MH"

Y . Y Y
: : ° o
0% nn J »HN . ‘ i
é ) ”/z@ é" o
\ o o

2

H

53 MS 442.1 MH* 54 MS 442 MH* 55 MS 470 MH" 56 MS 442 MH*
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302 cycl ohexyl C(O NH (2S* 3 *)-2-CH2OH HH

bi cycl o[ 2. 2. 1] hept-3-yl 303 cycl ohexyl C(O NHCH
wa@2@pnpsssn- 4-yl H H 304 cycl ohexyl C(O NHCH  PCT/US2005/009819

2-cycl ohexyl H H 305 CH2-phenyl (CH)2-C(O NH CH(S-CH

3) - phenyl H H 306 CH2-phenyl (CH)2-C(O NH CH(

- ) - phenyl H H_ 312 (2, 4-C - C( O NHCH( '
-G%)-phenyl Hi( 3- OCH3) - phen phenyl 313 ,4-A 2) -
NHCH( 5- CH 2 - phenyl H (3} OCH3) - pl¥eny phenyl

(2, 4-C 2) ©) NHCH( C@:%r)hphenyl \3MOCH3) -
| phenyl (2, 4 Cl 2) NHCH( 77 o
sphenyl H (18- - phenylay enyI 316 (&@4-CA 2)-
(5-CH 2 enyl 3 - pheny enyl
4-F 2)- 3- 5;1 phenyl @4 F2) -
NHCH( - CH2OH) - phenyl H (3- OCH3) - phen?? phenyl 326
scychahexy!l CeONNHsadmrmant a3y 2sy62.1541C( O) 60 Hxpimérdjl ) 2

9 e% C.Q

N \/N

Cl N;
o HN -
HN N 0 \%\0
2e &3 |
/—o
61 MS 422 MH" 62 MS416 MH" 63 MS 448 MH" 64 MS 444.1 MH"
® S
N, N, (N
\ Wi SLG—S‘O
\ je
O
HN )
65 MS 466.1 MH 66 Example 16 67 MS 456 MH" 68 MS 454 MH"
Q -9 > >
\ /N Wi 3N W o
5 °
HN
HN % LO o HN o O\|

69 MS 482 MH" 70 MS 456 MH" 71 MS 454 MH' 72 MS 482 MH"

Z

3

%oﬁz@
J O
&

O,

-
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327 cycl ohexyl C(O) NH adamantan-2-yl 5-C(ONH H (CH

2),CH 3 328 cycl ohexyl C(O N(CH 3)CH( -CH3)cycl ohexyl
wol200582858ycl ohexyl C(O) N[ CH(CH ) 2] CH( - CH3) - cpct/ohBnyh09s19

H H 330 cycl ohexyl C(O NHCH(CH 3) CHr cycl ohexyl H H

331 cycl ohexyl C(O Nl—!CH(phenyI) cycl ohexyl H H 332

cyechohexyl CH2 CHZCI—B) 2- OCH 3) - phe H H 333
cylcohexyl CH2 ocH 3- ph@ _C(ONHI K803- HH
3- bi cycl o[ 2 hept - 2 334 cycl ohexyl
0 -my%@ﬁexy 335 CH2 NyI
( 3)(r eny cycl ohexy
Q2- (4- CH 3) phefy™'H H 33 thenyl o NH

phar maceutical ly acceptable for t her eof . xarrpl e
of the present invention is a cogpound of fgrnula
(I'b)wherein X R X3R3 and X5R5 are dependentl sel ect ed
from4 (4-0CH3)- H C(O NHCH( CO 2CH3) CH2- ( 4-

2- phenyl ) phenyl phenyl 6 (4-OCH 3)- H C(ON (CO

T2 CHIFCHR™ (4- OHl) phessyH pheny$ & 4642 QREH3) -76Hvs 5102 ME?

C@NH( CH2) 2- (4 ) phenyl Q Q

N N N,

N N
A N \ N Y 7o 7\
o HN /N
o7 ~NH o NH o \@ P i
o
{b OH é o.
4 ( i; ;[ o

OH,

HC( O) NH- adamant an-1-yl r phenyl
1,3,3-(CH) 3- HHblcycIo[220 hept2y|
e

>

77 MS 426.2 MH" 78 MS 502.3 MH* 79 MS 516 MH" 80 MS 524 2 MH"*

SR - YR

N . N
Gy : o IS
9]
NH QO HN ’

o o] o— o—
O< 0
HO  OH, NH
0]
b |

b

81 MSS5163MH' 82 MS 450 MH* 83 MS 457 MU' 84 MS 497 MH"*

o} O (o}
H
Hb/l}-o o Oj\ I e HN ©
T TR Y. o
A\ , F S @
3 b
’ b

85 MS 497 MH* 86 Example 8 87 MS 493 MH' 88 MS 455 MH*
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phenyl 2 CH2-phenyl H C(O NH (2-CO

2CH2CH3) - bi cycl o[ 2. 2. 1] hept-3-yl 84 cycl ohexyl 5-NHCO
wQa{081083333 C( 0) NH adamant an- 2-yl 1 phenyl 5- CO2BRCBB05/009819

C(O NH adamantan- 1-yl 2 1 (4-0OCH3)- H

C(O N (CH2CH3H2- OCH 3) phenyl phenyl 40

(2, 4-d 2) - phenyl C( O NH adamant 1-yl .

(2, @’]Ci 2) - phenyl C(ON ok an- -6?90

cycl@hexyl 5- CO2 CH3 C(Q 3) - ada lhan- 1-yl

cI ohexyl P CH2CH3 % dama / 27
" C( O NH: ocft ahydr oN ?hano-
*

ny
OJ\enta 3a 3'/*[q FOHCHR- phenyl p
*/ cycl xyl 71 CH2 phenyl H c(O ( 1"
25) 2 -cy exyl 75 CH2- phenyl H

C(O) NH-(25 3| -2- CO 2CH2CH3- bi cycl 0[2 . 1] hept - 5-
89ekxadplyd 77 COHR-MsvenyH H C(90) MFR4EMH 35) - 92 Egample 8

2 ~bi cycl of . 1] hept-5-rgn-3-yl 22 nyl 5-CO
2 C( O NH ,3-(CH 3)3-hicycl o] 2. 2. %?hept -2-yl
23 phenyl 5-CO CH3 C(ON adamant Lyl 24
5- C2 NC(0) NH n- 2- y@pﬁenyl 5-CO
C(ON 3) - adamajt aff

phar euticadly a t abl Nfor hereof An npl e
of t:z\%@ese 'nv%on |§N a conpound of For a (lc)

94 MS 442 MH" 95 MS 492 MH" 96 Example 22

o 0 9 0

£ T4

98 MS 438 MH" 99 MS 440 MH" 100 MS 466 MH"

N

101 MS 424 MH"

5

N

0]
HN

HN,
o

3

1056 MS 551 MH™

\ ,\N
o
HN

102 MS 452 MH*

106 MS 504 MH"

7 e Tt T o

W
HN °
HN
o
. 2

103 MS 530 MH"

.

N
Wi

HN\%

107 MS 400.3 MH"

28

v

Q
HN,

2

104 MS 475 MH"

' Q Br

2

108 MS 542.2 MH"



Formula (lc) wherein X R , X3R3 and R4 are
dependently selected from 290 (2,4-C 2)phenyl
w@kbos4935) phenyl C(O NH pi peridin-1-yl 291 (2, BeUS2005/009819
2) phenyl CH (4-d)pheny! C(0)NH norpholin-4-yl 292
(2,4-A 2)phenyl CH (4-d)phenyl C(ONH (1 S, 2R, 4R>
1- -3,3-(CH 3) bi cycl o[ 2. 2 ] hept - 2-yl
(2@0 2) phenyl (4-d ) phen C(ONH( -
CH- (4- )\?henyl

3)-soycl ohexyl 294y(2,4-0 2)ph
(5' - CH) (G 3) - phenyl 2ok 2)
( #=F) phen 0) ( H ycI
(2, Hiiz 2) phenyl (4- F) phenyIH
3) - ph 297 (2,4-CA 2)phenyl CH -aF) phen
C(O) NrFpirperi di n | 298 (2,4-C 2)phepyl
CH- (4- F) phenyl C( ko f holin-4-yl 307 (2, ‘
2) phenyl CH-(4 Cl) phenyl C(O) NH ( -CH) (CH 3) -ghenyl
308 (2, I 4- F s CH
RNHENT 30810 SOACIT2) G o (e F) Bhongis T
( (N-CH) (CHs A dleXylf 310 24CI henyl
CHY#4 d ) phenyl NHNH- ( 4- S 2NH2) phenyl 3 (2,4-C
2) phenyl  CH-(4-F) paenyl C(0) pyri din-4 §19
(2, A8 2) pheny P(4-a) y C(O)N
in-2-yl {2,4-C ‘riknyl d ) ghienyl

p
OLNHCH( CH 3) Apyrii -2-yl 20@4 ca 2 h@hy

( ;cyclohexy

y yI 340
| 2

CH- ( ) phenyl C() NH- (5- CH)
(2,4 2) phenyl CHs(4-F) phenyl C(O NH azepa
(2, 4-T~ 2) phenyl @t hi en- 2-y
113 MS 432 MH" 114 MS 408 MH" 115 MS 448 MH" 116 MS 476 MH"
@ @ ( ~o Q

N N, N,
\N\N \ ,\N Wi v
: ~ o ) o)
© ° i ° HN HN
01 HN ' j HN ol C o) C
@ @ /_O 5 /_O 5
117 MS 462 MH* 118 MS 448 MH" 119 MS408.1 MH* 120 MS430.1 MH"
Ao 0 Q &~
O=€=o N
N - N N W
4 o o 8 G%@ y
0 [ H 0
’ o)
. HN ,

121 AMS 406 MH" 122 MS 396 MH" 123 MS 424 MH" 124 MS 428 MH"



341 (2,4-A 2)phenyl CHthien-2-yl C(O NH CH

-CH3) -cycl ohexyl 342 (2,4-d 2)phenyl CH-thien-2-yl
wWEe@pNbs3ss peri din-1 -yl 343 (2,4-C  2)phenyl PCT/US2005/009819

CHthien-2-yl C(O NH azepan-I-yl 344 (2,4-C 2)phenyl

CHthien-2-yl C(ONH2,6-(CH 3)2-piperidin-l1 -yl 345

(2, 4- 2) phenyl CHtthi en- 2-yl ) NH- pyrrotNdin-1 -yl
346 (2 4-C,) phen{l CH- t hi en- 22@ EP
( hexahydr oyCycl opent a[ c] pyrrol -2-yl _3 Z (2,4-C
,@nyl CH t hiehy3-yl C(O rfimperldl n-%%

2) phefy -4 Lt hi en- (O NH azepan-iFF~ -yl 349
2) phenyl tohfen 3-vlI ) NH- 2, 6- (

iar i din- -ﬁgmm R%@O(ZA-O eny!
I"en- 3-yl )
C(0) NH hexahydr o- cYcl opent a[ c] pyr 2-yl 351

+phe Nn- 314 .
E TR R ety U e dlfﬁgpg?/f\m

CH h| en- 3 yI NH CH( S- CH3) t cycl ohexyl 3
( 2) phenyl t hi en- 3-yl O NH- CH(/ ?- ) - phenyl
3527 (2, 4- d 2) phe yIC'CH-thi en- 3fylcl v
) OH( S Qs henyl 355i§: 4-a 2) pherw_%

i en- 3- yI - phenyI0356HN
, )phenyl t |Jen 3-y o

Czﬁﬁhenyl 357 CI 2) pheny
3 yI C(O) yt tolldln 358

(2,4-d 2)phenyl CHfur-3-yl C(O - CH3) - phenyl
128535 {423 Mir Cl 2 phenyls @kt f ur 133-m$ 4441MH 132 MS 482 MH'
C(

H CH(5' - t- phenyl 360 ( - d 2) phenyl
r-3-yl ( CH(/ ?- CH3) - | ohexyl 361
+C 2) phenyl of ur-3-yl

N CH( S- CH3) 1\ cycl ohexyl~3B2 (2, 4-C 2 'ényl
(o]
r-3-vyl @D&ZG ( hfperldln- N
(0] o}

o a w

b b

133 MS 454 MH* 134 MS 407 MH* 135 MS 4042 MH® 136 MS 390 MH'
Gl Cl
@ ¢ @ A
:N
N, N, Cl
W) Wi : N, NHO
o Q /‘ Q \ IN
_ HN 0 0 HN HO o .
A\ S; © OH g 0 NH ,
| o)\

137 MS 486 MH" 138 MS 430 MH" 139 MS 444.1 MH® 140 MS 444.1 MH"



363 (2,4-d 2)phenyl CHfur-3-yl C(O NH azepan-1-yl 364
(2,4-d 2)phenyl CHfur-3-yl C(O NH piperidin-I -yl 365

W@ 20041003383 phenyl CH-fur - 3-yl PCT/US2005/009819
C(0) NH hexahydro-cycl openta[ c] pyrrol -2-yl 366
(2,4-d4 2)phenyl CH-fur-3-yl

C(Q NH- (/ ?- CH) (CHRQH).z.phenyl 7 (2, 4-d 2)phenyl
ur-3-yl GLON v- CcH) ( - pheny ’
-CI 2) phe { ur-3-vyl Q) NH-pyrr 0

2) phenyl CF fur-2-y ‘ONH CH(

) cycl ohexyl 70 (2,4-d 2),phenyl CHf
CH(5' - CH3Y-yycl ohexyt 37 (2402)pln;n |
r-2- yI c(O (,-CH3) - @‘i 372 \éﬁ
(2, 4- 2) phenyl CHfur-2-yl C(O CH( S- CH3) - phenyl
373 %_&4-0 2) phenyl CH-fur-2-yl C(O NH azepan-1-yl 374
(2, 4€+2) phenyl CHfur-2-yl C(O) NH piperidin-l-yl 375
14%%4344-553,\421) phemy! vEHsh wirr2- yil3 GxiphHs 2, 6- (4BHMS 472.1 MH'

2=piperidin-1-yt 376 (2,4-Ck2) phenyl r-2-yl
C( H hexahydr o-gycl opent yi tol- 77
d 2) phe fur 2-y O)NH-pyrroI|d| I-yI 378
2, 8-

'CIZ)phe fur 2y| ,)NH-(
L CH20H) - IN379 (2, 4-

) (5" - CH) - phenyl 4 d )tha
CH (*#<Br) phenyl  ©n
c(O exahydr o- cyd| opent a[ c] pyrrol - L 2- yl 381
(2, 4- ) phenyl Br) phenyl ,
C(O NH- (7 ?-CH) (CH3) ridin-2-yl 382 (2,4-d 2)phenyl
14%*5(4%@(24 phepy Mél@%zwhlr -1%)»&%) eIy C| Msemh%:%m*

phen Br)p L C(O NH
(CH3) - ph 384 (2, 4- ) enyl CH phenyl
NH- pi peri -yl
N,
Wi . N'N
o} 0 \W

+
153 MS 526.3 MH* 154 MS 5302 MH' 155 MS 436 MH" 156 MS 476 MH
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385 (2,4-d 2)phenyl CH (5-C)thien-2-yl C(O NH CH
- CH3) - cycl ohexyl 386 (2,4-d 2)phenyl
w@khoEB9BEI t hi en-2-yl C(O NH CH( - CH3) - phenyl 3BET/US2005/009819
(2,4-d 2)phenyl CH (5-C)thien-2-yl C(O NH pi peri din-
I -yI 388 (2,4-C 2)pheny| CH (5-d)thien-2-yl

" w 33@9 (2’_@2) phenyl N .
C( O) NH<2#6- (CH 3)2-p|@d|n- 1-yl
< N

CH (5-d) nhi en- 2-yl

'cycl opent \Nyrrol-2- ks
CF(5-d)th n- oyl (O H S- CH
g2 Hi2, 4- Cl 2) CH (5- O ) t;4i gn- 2- I

C(ON ( S>- C}-I ) - nyl 393 a 2) phenylﬁ
CH (5-d )1t hi en- 2-yl O) NH pyrr din-l-yl 3 ’
(2,4-d 2)phenyl CH (5- Br)thlen- -yl
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poi nt of attachnment may be on any al kyl or |ower alkyl

carbon atom and, when further substituted, substituent
\NQaMBmﬁB&S may be placed on any carbon atom TPeT/US2I005/009819

"al kyj ene" neans a saturated branched or straight

chaln nmonoval ent hydrocarbon |'inking group of up to 10

i} car ,,,,, 8, er ey t he Ilnk group dergtred by
"y ﬁ@i/’g‘l o rog ﬁeach f
5. Al kyl eag pically I des, but

)t rbon

| limted
t Nr(pthylene, Aene, |.Bne, isoprgpy ¢he,
yl ene, t- , pentyl ey, hexyl e Nept yl ene
like. +m " | oner af'kyl ene " 7§ an
al kylMe I|nk|ng @Poup of up to£§§carbon at opd— The
poi nt attachne may be on a al kyl ene ox | gwer
al kyl ente carbon and, when further substi ted
substituent vari abl es may +on
265t 468 P t e PR §I4 ’i’denezk%ﬁ rﬁ{ﬁ%ﬁ an a?‘iky g%{e i nki ng
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t he 9s (E) or trans (Z) cO Ormtion Alkyl
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by the renoval of the hydrogen atom from a hydroxi de
substituent on a parent radical. The term "Il ower
wa@bkdsxnyssssreans an al kyl, al kyl ene or al kyl i deneCT/ast005009819
of up to 4 carbon atons. Lower al koxy typically
incI udes, but is not limted to, nethoxy, ethoxy,
o (PO RO Y P O, e |like. en further
v ( """ E )ﬁ U Ed’ EEH %Qnt vari af| es may be pl a on
an Ikoxy carbo tom The t "cycloal kyl "r'neans a
satnurated or p\é’ tnal |y unsatur te“d monocycl e N

@o clic or @o hydro n ring syst | cal
nki ng group. A g of%zo carbo ato may
desi gnat ed by .2 ~cycl oal NH @ ring of 3 12
Cg)torrs maybe\ nat ed By | cycl oa@? a
ri n'a\of to 8 carb atons ma deS| ghat ed G -8
cycl oﬁl and the |1 ke.» Cyclag | typically
i nclu but is not limted to, cyclopropyl,
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i ndependently selected fromN, Oor S. A heterocyclyl
ring systemfurther includes a ring system having up

WO 2004/098363 ogen atom ring nmenbers or a ring SySPENUS2005/009819
having fromO to 3 nitrogen atomring nmenbers and 1
oxygen or sulfur atomring nenber. Wen allowed by

o vl b pbkay ol aRGes. (4R to two adj acent ring nmenbers
P @ @Qlﬁ ? %W ﬁghi%@hereln one heteroato
ﬂ%ﬂ\,s sel ed from N, or S. A

8y C NS deriv by the re of one
3 )\ |ngIeI i i onri
et erocy yI i nki ng” gy ﬁ;ééq%yed by the ﬁbval of
two hydrogen atons ea it

fro 8r carbon oanltrogen

ring at ». Heterocyc typlca ¥, 1 nclude ut is
not limted to, furyl, thienyl FprrroIe
2-pyrrolinyl, 3-pyrrolinyl, py‘i di nyl, pyrrolyl,
1, 3-di oxol anyl, oxazol yl, t hi a%g |, imdazolyl,

2- |n1dazoI|nyE9§also referred to a$ 4, 5-di hydro-

3975781 y1 ) 20 MSARAGH di rifP MS38piiEL +zo| PO Frample 21
pyrazol i di nyl, p zolyl, iso lyl, isot ol yl,
0X azolyl, tri Lyl thiadigzglyl tetrazol yl,
2H pyran, 4H-pyrap, pyridinyl, \piperidiny
[ \phol|nyl thlanyl(E*}\/——(}::a)Z
r|da2|ny igni di nyl ;7 p zi nyl ,

0

pi péfazinyl, azep t*hdol i zj , indolyl,
isI, 3H—indo$&|nd '

bengo[ "Jthienyl, | HIindazol W ,z

nyl, benzo[]f I,
benzi m dazol

bénzt hi azol yl, purinyl, 4H quinoli zinyl, quinelfnyl,
306 ogubmpMHNy| 302cMRABSlIIMIY | |, 3phtMsabziMAY| , 34 Bazpt § nyl
quigﬁzjlinyl, 1, 8- phthyrldlnyl cpteridinyl, ¢l

qui

idinyl, he dr o-

i nyl,
-benzodi oxol y

. (al so kno
, 3-di hydro-1,
as 1,4-¢ yy enedroxyphen

p-di hydro-fur benzo- tetrahwﬁro pyranyl
%0- di hydr o- t hi yl 5,6,7, 8- te{ﬁghydro 4 élﬁ_
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2.2. 1] heptyl, |-aza-bicyclo[2.2.2]octyl,
8-aza-bicyclo[3.2.1]octyl, 7-oxabicyclo[ 2.2.1]heptyl
wae@sohsss i ke. The term "aryi " neans an unsat UPErL/@82005/009819
conjugated p el ectron nonocyclic or polycyclic
hydrocarbon ring systemradical or |inking group of 6,

I PO | n,atons. An ary$ radical i s erived
L ""“ gﬁ” E‘? iz hydr ogen ﬁgﬁrg] fr oM 8, | e
carbdnsring ato \ A yI typi c§
‘3 & Jazulenyl,

s i ved
U
li Go—‘ 0o, phen T&pht hal enyl ,

ant hr#tenyl and t hé"ike. The ter < carbonyl " )means a
li nkiag gfoup of t farmul a - - bor - Q(=Q) The
ter | koxycar bo neans a ical of the~forml a

313 %%pgg%rgl 31(3(}@5%6%5“ ’ 035.59%@/556 MIeans3 @ sadieal of

The tgrm "aryl oxy & means

arad of thefo mula -O aryl he te
" carbon "[kans a |cég\gf t hé_flor kyla,
P tefm"aryl ark ar bonyl ans a

NOf thef fa -C(0 O alk A -aryl. THe térm

hydr ogen._atqQns each of
Wi ncl udes,

"h r "halo oreans qu- =ochl oro, QD or
i odo. BNC one or r drogen ato on a core ecul e
have be H'replacedéﬁﬁhﬁmone or radi cal s or\
| i nki £ig) gr oups in the I|nk g group, by —
defini lom is also further substituted. The term
317 I8P E}?@[ﬁ“y3§89l\/@%§zﬁq\/m rreﬁummewr NDBH BEBINME Uent
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e g oup- of subst arln ul ar

ent no ure used
e present % ventlon
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was derived using nonenclature rules well known to

those skilled in the art (e.g., |UPAC). PHARMACEUTI CAL
WERERAITS ONS AND METHODS OF USE The conpoundsPOf/us1oes/009819

present invention may al so be present in the form of

phar maceuti cal |y acceptable salts. For use in

< ;.Ig KKKKKK of the co nds of LS

.:, obfn- t o " pha? maceut | |y
." FDA ap ved pharnmaceutjcally

pt able s Ns\rf orns (Ref. ¥grnatio ,NPharm
B3, 2 4w J. Phar 197 wr 66(1),
| ude pharpaceutically ac

1 Ggpt abl e aC|Od ani oni c
437 ¢/ cati onilc salts. Pharn#Ceutical ly acteptabl e
aci /an| on@/skal ts include, Egd are not | ted to
acet ate, benze€nesul:f onate, be ate, bicarboyate,
bitartrate, bronide, calcium edetate, canmsyl at e,

g? bo qt e, chlolids gl trahe, mslishygeochbzs Mde74 MH'

"qt%e.’ edi 8yl ate,” estol ate, egyl ate, fumarate,
ycept at e, uconate, gl utamat gl ycol | yl ani | ate,
rexyl resorci naje, hydraba r obr d ey o

hydr ochl or i dex_fydr oxynapht ho i odi de, Y-s®thi onate
c fate, |acttdbiwn mal at € Late, n at e,
ate, nmet hynl)‘tgi de, nmet hyl Bitrate, net sul fate,
rrug; , hapsylate, nitrate, pano , pant ot dt e,

st ate, subacetate, succinate, sulfate, tannate,
ta te, teoclate, tosyl ate and triethi odide. O ganic
339"Mmd DSRERANI C 3FCMAS07ANIED | TSP UGRS3 WA ar &4hiP P W't ed
to, bydroi odic, %ﬁhl oric, sul UI‘I c, phospho icC,
coI

phg%i:at e/ di phosphat e, pol ygal ac onat e, s

p'ro nic, dl met hangsul(f qni c,

d et han oxa Chapht ne uF‘f oni c,
p- Ntptenesul f onj} ,rcycl ohexa \u[Nf am c, | nic or
tr oy oacetic do 0

HN,
HN N

)

343 MS501.1 MH"Y 344 MS 5151 M

@

O
347 MS487.1 MH* 348 MS 501.1 MH"
Cl

N,

\_4
o]
g‘

N
349 MS515.1 MH® 350 MS513.2 MH* 351 MS5142MH" 352 MS 514 MH
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Phar maceuti cal |l y acceptabl e basic/cationic salts
i nclude, and are not |limted to al um num

WQ2@i098352- hydr oxynet hyl - propane- |, 3-di ol (al sBCRDS205/009819

as tris(hydroxymnet hyl)am nonet hane, tronethane or
"TRIS") amoni a, benzat hi ne, -butyl am ne, calcrum

o |..UG 1.8, gal ci um hydr X|de chl or offr ocai ne,
é""“-cﬁ nkghh 9 i t@|Ltfls S “cli | ICaiiSride,
hanol e 8t hyl ehedi arj 7e,
Y ) ne, NH3,

i di ne, potassium
pot |u pW but oxiHde potaSS|u Nydr oxi de (aa%eous)
procaitle, qui ni ne,—(Sodi um sodi @r bonat e, OH
sodi 2-ethy|he oate (SEH), di um hydro
tri et hano] am ne resgnt +0Nn
35?H@P9@%¥Hmrtﬁ#dw§ﬂ§9§gb %Bg%ﬁﬁzggMgnd %%ta%g%?ﬁgg of

t he Tonpounds of tthi s |nvent|on I n general, _isuch

ro gs and Irtes unctral

riyat'i ves c npoun At “are readi| .\

g t|bIe in into an N ye conpouwﬂv us, in
t e present i nvepfd
terﬂ#madnrnrsterr « shall encompass the neans:for

treatkﬂg, anelloQgglng or prevgzgrng a syndrcp-,

di sorder or disea descri bed ei>-n with a ctonpound
35-;591@%‘.15 aal | y3si gelesedror 389 conpoumd;  0360pyOB YT or

nmet agol ite thereof, which woul cdciobvi ously be ¢ ncl uded
W t the scope t he iqyent' al bei not[;‘?a:m
geal 1 yg ed fork Pm of tRein t
C¢uo®Hnds ~The }efm " prodrug *¥eans a >~
ceutrcall ceptabl e of a func
dernm.tlve of a ce und of thém nventi on (oWNa salt
wherein % prodrug e: 1) a reK;>|ver
act { precursor ch converts in-°vivo to an active

prodrug’conponent; 2) a relatrvel nactj.v »Sor
Seel dtver 13 Wmo 358 it L™ 364 Fis RS HE

2
Cl N Cl
N, N N

v "

0 O
HN HN\N
dx O,

.

365 MS497.1 MH* 366 MS 510 MH"
|

368 MS 457 MH*
-
o) 0
4 i\cr / i\cr é\
\ 7 \ 7
o) 0
HN H? %\
]

369 MS 498 MH' 370 MS498.1 MH" 371 MS492.1 MH+ 372 MS 492 MH'
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prodrug conponent; or 3) a relatively |l ess active
conponent of the conpound that contributes to

wo b@sapssat i ¢ bi ol ogi cal activity after becom nBCT/US2005/009819
available in vivo (i.e., as a netabolite).
Convent i onal pr ocedur es for the selection and

(PHeRaEaE ) @}‘ M e prodrug erivatives age
I il‘fl “e ; S84 P fH..u i " De of Pradrugs) ", ed.
\ |aard / 19 5 term " I'¥te "

N\ N

_phar rrace "eal I y acceptabie form of/ 4

/ .
I.c deriva <pf a co o0f the i € bi on(or

a saIHNthereof) wheérei n the derddvative is a ™,
rel ati@y | ess act g conponen t he conpouh.gpt hat
contri es to therapeutic biological activity after

3%%?5*1?%1@“' 373Q) 847k RV VO 375TRHE 4 RNBFENt 470UGNok Q-

cont at es corrpo nds of varl oys |sorrers and g Xtures

t her ’f. The term somer " f to coy t hat
I ul ar 9\ t
N i proper ti g5y ySuch

in c&Wébltutlon(g tric isomers) or in an abiMyty
to rotate the pla I &1 1 nisg soH iy The term’
“stereoi somer " refers to isone of ,i denti cal

3BONSEdzh Widron sbdals 581§ figr 1 srotines@mangenemtyvsols thei r

atons gn space. Enar&tl oners and dlcastereorrers are
i i t ed

an ag:
cchi r al ehiral
dive that is eron its
| t he abs a
pl ane of center of &% try. The tgrm "enantio "
refers-to one of a@éln;reof mol eculLdF species that.are
mrro mages of ea her and not super posabl e.

t 7 di ! f { t hat
5ol 0 HEH of saBhFESRITT Y or Tt The’ SO e

" S EST esent the c%nfl guration .
cl ©\ KS
Cl V% Cl

387 MS 522 MH* 388 MS 537.1 MH*

v
Q
HN
b

389 MS548.1 MH"* 390 MS 547 MH" 391 MS 548 MH" 392 MS 542 MH*
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of substituents around a chiral carbon aton(s). The
synbols "R*" and "S*" denote the relative

wa@eovsiogassat i ons of substituents around a chir aPCT/EF1D051009819

aton(s). . The term"racemate " or "racem c mxture
refers to a conpound of equinolar quantities of two

kw-m%namgggm |cH @n@q;lﬁe; I wher ein th conpound i s {devoid
Qf. o“@? al t&rm " gpyi cal dstd vi "
ry ta Io Whl 'r al ulie “or

chiral \e ul es rota [t he
ht. The '
referﬂNto i sonmers tw%t differ in™he orientati of
substlt@ént atonms in | ati onship t a carbon- on
doubl e bond, to a cyctoal kyl ring or>to a bridge

3901 My kb MHS Y s BeMSSEhBHT UeIvs Nt BB MHOt ha96 MRATY. IH)H ON
each %Lde of a carbgn-carbon doubl e bond nay be in an

siE_or Zyconfig rat| In the "BE*N(opposite sided) or

confi ration, t he wubsti tuents ,qf 8

sane sjde in relatiofiShip to thgﬁaér bon- car bonubl e

bond4 pubstit uent nms (other t H) attache p a
car bocyc r fra

’lc ring may bée in a cis N
39%64%%75%:’?45“ oS TS (e o 95 NP @Mﬁat i 8@, MP R0 MH
stitu are a S|de|n relationshipto
an?ﬁg ATREH C% atcﬁ%)ta?)?ené)ms nﬁf "trans" configuration,
the substituents are on opposite sides jn reI tionship

to tAhlethBI SHAEPET Oftthﬁapflf’?eﬁ@m@é‘ﬁ’b&?r@§mﬁ feed o ur e

of ¢cis" and "trapns" species e desi gnat ed
ps{trans". Suituent atoré?ot her than }-%ttached
a) bridged bicyclic systen magy be in an "engo" or
configuratign. In the)ghdo" configu(aj 'l'bn, t he
Fthead)

i tuent s(at fafhed to a e (not a,Rfid

dge poiot ward the s er of the two

¢ owar d |~ag ger of the xgwo remaini %
a/" exo" confy guration, tHve substituent ched
remai n ng brid @

/

’

b3

24 MS 478 MH" 36 MS 402.1 MH* 62 MS 416 MH" 67 MS 456 MH*
N N,
(7 (L @g; Q}ﬁ
(@]
W HN HN
o— ¢
0454 /
[¢] F F @ ’ 9
2

NH

3

83 MS 457 MH" 87 MS 493 MH" 89 Example 9 92 Example 8

45



It is to be understood that the various substituent
stereoi soners, geonetric isonmers and m xtures thereof
wais@d/0935pr epare conpounds of the present i nvePtT/082005/009819
arel Cei eflJlii tlI i Ikl i lilll; n be prepared
synthetically fromcomercially avail able starting

o 1“§ Q-I‘“ q,a peyprepared as~soneric m res and
o {Ebd oi esol ved |sorr@ usi ng tecmques
I knovvn to thse of ordinarygskill int Ngrt. The
|c descript™ys "R " Sm " "R, % "Z"
g O trans Y dxo" and "8 Pe useah as #descri bed
HO erelr, O atomgonflg t|on((§9) reve
toac mnl;cul e\%?é are i gt end 0 be Msed 4

defi ne ) the it ure (I{UBAC Recommendations for
Fundanent al Stereochémstry (Section, E), Pure
93 Grempls 1976, 945IS28-180) .  ThAOT¥RPHMHs oflOPH\ési)drAgvglent
O enti on maybe epared as imdgi vi dual i somels by
her |sorrer\os ific synube¥is or resolvefl flrom an
pmeri c m xt . Conventi N esol ution,tethni ques
ude forme free ba f, each iso "'pf an
[ferq c—pair usimg an optically active s fol | oned
by ctional ch al l'ization @nd regenerati
free [base), form an ester am de of eac
i soners of an iso i»C pair b owed by

chr omat aphic, 8 tion @:ngj,l r.85mat ofgzt;heuzmrral
15‘515’)‘55395 o?éres \?\{ilﬁg anlr S4r|c m xture ?elther
g

starting rraterl or a fin roduct u
T % paratlve TLC( in layer chro tograp a

aI HPLC co \N Furt her no onpound X he
|nvent| have on re pol r
amBN ous crystall orrrB nd a'é” h are i ded
tob ncl uded™ n th cope the enti on.
addi ton, sone of the cdnpoun S ma orm sol s Wi th
water (i.e., hydrates) or common organic,so + and
194 Gedmpirze al sd1§ NEé i to t?é é’r?céhtﬂ’%ssed 2 P Q%I,ﬁ
g

sc@ of thi mventl on. cl @
N, | 7 Cl >
Noy (N N
\ |4
O : / HN
0 ) BN O \%
e} ) S }\,

261 MS 422.1 MH" 290 MS 515 MH* 292 MS 568 MH"

5 o3 O
293 MS 542 MH" 295 MS 526 MH" 296 MS 520 MH* 297 Example 10

46



During any of the processes for preparation of the
conpounds of the present invention, it may be

woewsssBdsy and/ or desirable to protect sensitiRET/082005/009819
reactive groups on any of the nol ecul es concer ned.
This may be achi eved by neans of conventiona

i R OL BRI gr.':rg.g.rﬁucahggfmt hose .etsf;i bed "k w
P 'N,GPIenunrfﬁess, 1973; :

&oSons, 1991. The protect

r enov at a conyeni ent subsequentn;st age usi ng hods
known {1 the ar't\_Therapeutic Use and CB2
cannabinoid re tors belong to t G protein- Cd pl ed
receptor am ly, a receptor super- famly with a

298 mk@ el Ve ﬁ@tr\ksefsﬁ‘rv@{f* seveyy ik aRsmenbr ane MRS,
I nhi b N—type cal ci um channel s and / ot
| ate cy se to inhibit Q¥ype calcium nnel s.

receptors re present i th . i ons
at ed fnennry and no / t-such as)
npus t or age), egellunr( ijation

control), hypothal anug ('t hermal reg At i on,
crine rel ease, appetit, spi nal co

t br al
s gEEisgit ol eoreblal oot Larghls) g agi e
i nndte i munity), 'vascul ar snDo muscl g, ¢

I'1's | ood
\Pr rej, tr Eestlna Qr ﬂﬁl n and
W

%rs appear To

Lof nﬁEggyfunctl%nN sture and bal ance), basak(ganglia
0

('nLﬁ e). CB2 receq

pri 'y expressed eripherally | ynphoi d thEUe

(celK!Eedlated a ﬁwate I muni tyY, peri pherad _serve

term nal s (periph nervous system), spleen i mune
364 aved 478.1 MHITTUI367 szysst)sewmrmdul HHINGY71 AT 1 et3Bh S 581 MH'

: (|nﬂ£§ecular pressEre) and in thg ONS in &
Br, Ci
Ci

YN

395 MS 564.9 MH* 398 MS 578 MH" 399 MS 595.0 MH* 400 MS 567.0 MH"

“and pharmaceutically acceptable forms thereof.
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cerebel l ar granule cell nRNA (coordination of notor
function). Pharnmacol ogi cal and physi ol ogi cal evidence
WwW@bk®s/0ssgyests that there nmay be ot her cannabi POT/US2005/009819
receptor subtypes that have yet to be cl oned and
characterized. Where activation or inhibition of a CB
e e pec ppiodielepintied ¢f thopreedt aventivals ousnyndsedevesl, from:
di sorders or diseases, potential- areas of clinical
apglication i ude, but a ot limtedt
rolling ap etlte requlati ng netabolis di abet es,
e u0|ng gI.A i di |ntraocular
’and m)odowders trea

'awréérs, en C|ng | ear niyfg? cognitio ry,
con |ng contractio d nuscl e Spas
treat Ir ry disorde treating |oco or,

activity or novenent di sorders, treating i mune and
i nfl ammati on di sorders, regulatlng cell growth, use in

ain nag use, as neur Qpr,ot ect i ve agent and

24 fRRTRe $d\§4%aﬁlﬁ‘ab| & BEHIRB o ot BFERS
in i ng » onpounds of e fornmula ( (Ia) (1b)
0 c) of present ihyefition, are_gseful for

Fgati ng, apeiMyorating or gventing a Hoabi noi d
<:§§§F tor negh ed,syndr o L,Ssorder o igease
di ng, butingo I|n1ted,mo control I I ng~appetite,
! atlng nmet abeli sm diabeggai gl aucomaNassoci at ed
i nfraocul ar pressure; pain,- \al and nogd di sorders,
sei e-rel ated di sorders, substance abufe\]di sorders,
ni ng, cognition and/ or menory di sorde

Spiratory disorders, |oconotor activity dlsorders
83 Mmemht diﬁomsle:rosz,mril*mmne M SpMder s ©63 MIkbsawmt i on

| or ders, trolling or contractlon nmuscl e
m - enh ng | earni ng, gnition menory,
| ati ng ceI . growt h, N@lng neur r tectlon and
h

r
li ke.p to a nei?‘iiﬁpﬁ treati
jm orati or

194 Example 2 226 MS 462 MH* 253 MS 436 MH*
Cl

192 MS 424 MH
q SN ?

0
8§

256 MS432 MHY 261 MS422.1 MHY 290 MS 515 MH' 292 MS 568 MH"
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preventing a cannabi noid receptor nedi ated syndrone,
di sorder or disease in a subject in need thereof

W@ owp/09Bsng the step of administering to the sPWj/@81008009819
effective anount of a conpound of fornmula (I). The
present invention is directed to a nethod for

g '.lntga naﬁﬁﬂ“{ﬂ@l‘ gtifing or pr ev ting a cannabi noid
K NE yndr o der or dis e in a
t ereof ¢ the

(la), ' d
met abel ite, or cohposition thefeof. The pr eséht

|nven on is dir ed to a neth dfortreatlnqt%
arrel [ at| ng or vent| ng a nab| noi d recep
di ated’ syndro der or § ase_in a subje in

293 ﬁ‘é%%‘zf"ﬁ]er edf> &b @Wél ng %%eM§f28@“’bf adi f1&PEIP ng to

t he bj ect a cpnpinatiop produgt and/pr thefapy
Wﬁ@@l ng an Neectlve g\ nt a co @ né}l

aen{ The py e ent

ion i Nrected to a
amel Wgrating of preventing a
nedia(ﬁ? syndg , disorder or Wisease in a shbject in
need tivereof c rising the st of adm nisteying to
the subj ect onbi nati on prod and/ or therapy

onprising an effective amount of a conpound of
298ﬁ@ﬁﬁhMae ( B MSpIaMH" or %Wd%sﬁﬁﬂﬁb théﬂgﬁﬁéf7%Hagent
Ther apeuti c agerts contenpl at ¢ 2d for use in A

onbi nati o Product and/ alpl es ofot pr esent
* i §ant o /a\cqm?aceptlve

zepi ne, Vi L.pr oi ¢ aci d, @rmt rigine,
phenyt oi n and t

2

338 MS407MH* 353 MS 507.9 MH"

| |
Br é\ Cl .
¢l Gl
: ) N.

394 MS 5509 MH* 398 MS 578 MH*

399 MS 595.0 MH® 400 MS 567.0 MH"

and pharmaceutically acceptable forms thereof.
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i ke and m xtures or pharmaceutically acceptable salts
thereof. The contraceptive agents include, and are not

wo povsessss o, such as progestin-only contracept POEESENS009819
contraceptives that include both a progestin conponent
and an estrogen conponent. The invention further

o g i G L WSS -0 . DBSE ARGEkEkGR InveMPIAAS b borapount e¢ledtd frére:

h‘“"g‘"“éo’ht‘l&g@@%{%%%g@?g?%hﬁor al contraceptrfil\b/be, and wherein

tcont raceptiv pti onal @ jncl udes a c acid
cegponent. The i ntion al %ncl udes a™fel hod of
' o]

coftraception_iMa subject ri.sing t 'f; p of
mpni stering Polthe subj e/Ncorrposi ti\on/—wherei n
conposi tion, ?r;p_ri ses a tontt fceptive a CBl

r ?or inverseagoni st or ant® ni st compou of

foor lae (1), (1&),°(Ib) or (lc), wherein thel—,

cti on reduggy,the urge to smoke inp C lisitPthi

&l bpeet in | osi wei ght. The present invention

i ncl udes cannabi¥ioi d >recept or nodul ators useful for -
36 tseiad.i Mgt anssl MesHMHIg or pPieMefMON a B Eerelstor
medi=at ed syndrone, §di sorder or di%ease. The usgful ness

conpount @ preseft™j nv@nti on @ pOBi ti on

reof 5 as ouul at or “cap Be det er °
crdi ng to th hods di scle her ei n.
v treating, ~ametd orating or
prélleating a plurdfty of CB rec&ptor nediated \
sygggmes, di sord or di~seases@#he pr esent Q
in tion is also rected to a thod for treating,
25330 ki@t | NQooNviemaENt | NQ29a EBseaept orITEElinatedl

syndr ene, disorder cor dise in a subject infneed O
t her wherai A, t syndroney di sorder di se S
| U, t abol ifgm di abet S cl
wi ntrao [ . pressure, al and
4 H .
es, subgig%ﬁ abuse, akni ng,
- cogni tifon or menor ¥ organ conts L,on or mnustle
spasm spiratorwsorders, | oconot or actiwvi{y or
novene di sorder s=/i nmune and ,
298 MS 501 MH" 320 MSS537MH® - 338 MS407 MH" 353 MS 507.9 MH"
t al
Br
Cl
y N
\/N I\
o]
HN
364 MS472.1 MH" 384 MS 559 MH" 386 MS 544 MH" 394 MS 550.9 MH"
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e 0 ey e Bk &

10

15

20

25

i nflammati on di sorders, unregul ated cell growth, pain
managenent, neuroprotection 5 and the |like. A conpound

w@boosoeises ae (1), (la), (Ib) or (Ic) for use aBCHUE®05/009819

receptor nodul ator includes a conpound having a nean
inhibition constant (1C50) for CB receptor binding
“labout 5 nMtgQ about 0.01 nM

to about O. O@EM bet ween about 800

out @-01 bet we ab 00 nM to about
bet \oﬂt 100 \ oN\aBout 0.01 nM
about 8r8 t o aboufr 1" nM bet ween about 20

out 0.0 obet ween out=cdl0 nMto about 0.1

N
nM or).about 1 nMHNN onpound of ™ ornulae (T), (la),
(1b) (lc) for usgigsaCBrece@ nodul at or of the

i nventi on i ncl udes conpound having> a CBl agoni st

398 @5067shou* CBl 3%gehioso Mbi ndi #§ M8 647WiMEY of bet ween about

5 mMMto about 0.01 n n about 1 mMto about

ar@@gnwutgé{lmé@ﬁptgﬂsémﬁmgg@ to about 0.01 nM
Fetvve about 200 nMto about 0.01 nM between about
(%I to about 0.01 nM between about 80 nMto about

0. 017 hM-q RElWEBR ralRRkhg @Qnmve meabmwm@ n%mlﬁgé bet ween
about 10 nMto about 0.1 nM or about A conpound
of fUerteimcalicyl mefmSa%)SﬁfU{aF@él)br%\ch‘t Stff"@# & rganoyalegl
h}rd?&zgﬁ)toﬁ b acEpaq] Bk éﬂ er OQ;Erb()H StolndV Q‘H&}}l Q&daﬂ? |1rLBl’4ﬁ§s dut is not
un avi ant agoni st
hramdatgotnﬁt@wl bﬁhvﬂd pwgyla@pmropxlyn Batyh &bk ﬂ?e%fbib E}?XY%» hepivt ad
th% ? t 0.01 nM between about 1 mMto about 0.01 nM
et ween about 800 nMto about 0.01 nM between about
ZOOélBEutm:LM_ltxb” mboy en alkghragivgl A ap e fakppiemso v

poj C{ o? bt%%cthm%n rgag&\gﬁffpoﬂgg&t all%q Mok QroRPRHL wQen%rther

ween a out 0.1 nM or about
subtuted, substituent varlables may be placed on any carbon atom.

The term “alkylene” means a saturated branched or straight chain monovalent
hydrocarbon linking group of up to 10 carbon atoms, whereby the linking group is
derived by the removal of one hydrogen atom each from two carbon atoms. Alkylene
typically includes, but is not limited to, methylene, ethylene, propylene, isopropylene,
n-butylene, t-butylene, pentylene, hexylene, heptylene and the like. The term “lower
alkylene” means an alkylene linking group of up to 4 carbon atoms. The point of
attachment may be on any alkylene or lower alkylene carbon atom and, when further
substituted, substituent variables may be placed on any carbon atom.

The term “alkylidene” means an alkylene linking group of from 1 to 10 carbon
atoms having at least one double bond formed between two adjacent carbon atoms,
wherein the double bond is derived by the removal of one hydrogen atom each from the
two carbon atoms. Atoms may be oriented about the double bond in either the cis (E)
or trans (Z) conformation. Alkylidene typically includes, but is not limited to,
methylidene, vinylidene, propylidene, iso-propylidene, methallylene, allylidene (2-
propenylidene), crotylene (2-butenylene), prenylene (3-methyl-2-butenylene) and the

like. The term “lower alkylidene” means a radical or linking group of from 1 to 4
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A conpound of fornulae (I), (la), (Ib) or (lc) for use
as a CB receptor 5 nodul ator of the invention includes

wa@2@sop3end having a CBl i nverse-agoni st | C50 POT/UEBI5/009819

i nver se-agoni st binding activity of between about 5 rrM
to about 0. 01 nM bet ween about 1 mMto about 0,0

Bt bbb o Dbin el aiineot mbpbe oany rlgtidensear sy alky i‘ﬁ“e

caé)%@ f%mn%bgggnuﬁrtgér s{!{b{t] Mé?fp ?ﬁ%@nt@gﬁéﬂlesm% Vidced aR ekt

ween abo to about 0.0I nM between
caife@utonr20 NM to about 0.01 nM between about 10 nMto

about 0.1 n Qr about
(1) Thefigp Sllbgs ARt gy oply @i G I IR 6T %0
ca?%(g:%{éﬁ{ascﬁfta&lfe? H?.%g igﬁ%’@ﬁtatdihﬁl whaedby degpoint 0 mmhmdnthafphngd
Cache ; 0t 01 1N
byt e RS YSoRRY O BT RO R Hares A P
1%%&0‘15\9&%&09 ’%eﬁlManla gy\@&pleﬂ@@ﬂﬂlkﬁﬁ@nwfbﬂ dhptt 4
W between about. 200 pM to aboyt. 0, 01 nM

cathen weoew. Abweralkey tyvrally taghelss, byt 5 Poh ML ewWBEROBh §HP*Y:
prg)%? Mukﬂg(y%%) e 18 OdvHaMru Rl WesiuRBobst #6nh Mriz8lcabaybe

tween about 10 nM o about 0.1 nM or about
pldcedh anty oy earbdn efornf.or mul ae (1), (la), (Ib) or (lc)

for ﬁjag as‘%o(r%%}g’exg@ tsgrsatqg‘fjét'll d’i‘%Qﬁlaﬁ;/ ux‘islaﬁlrdtéﬁf £Bhdc 5110

i nc aving a antagoni st | C50
poGBRcl@nir agmgadsmydmmuomgngamiem radicgfor Hakipg 819URD émngsﬁ P

t o about
20y RR e s s e R e Gt i D3R o co oG,
maR0R2 dadibiaedtyali | » Oyddalil]a festokBen 8&@@9:1 atp@® AV beslegiBeatad

01 nM._. bet ween, about 80 nM to about 0.01 nM
byﬁ%ts\ﬁ)écé??uggé‘ﬂfi/\ﬁﬁgkﬁM to about 0.01 nM between about 10

nM t@d@mwtyﬁcﬂlyﬁwum tad dsrtot limithd toAcwdoppenyhayelpbutyl,

f or mul
cygl@zegbtl{aﬁ.eycl(ohexyl cyc?l hex%rllﬁ,) cy%{ohsplt}gl), C}tc?c{ocyyiemcﬁ%yl,aingglyl,

1,2,3,4-tetrahydro-naphthalenyl, 5,6,7,8-tetrahydro-naphthalenyl, )
6,7,8,9-tetrahydro-5H-benzocycloheptenyl, 5 ,6,7,8,9,10-hexahydro-benzocyclooctenyl,

fluorenyl, bicyclo[2.2.1]heptyl, bicyclo[2.2.1]heptenyl, bicyclo[2.2.2]octyl,
bicyclo[3.1'. 1]heptyl, bicyclo[3.2.1]octyl, bicyclo[2.2.2]octenyl, bicyclo[3.2.1]octenyl,
adamantanyl, octahydfo—4,7-methano-IH-indenyl, octahydro-2,5-methano-pentalenyl
and the like. When further substituted, substituent variables may be placed on any ring
carbon atom. |

The term “heterocyclyl” means a saturated, partially unsaturated or unsaturated
monocyclic, polycyclic or bridged hydrocarbon ring system radical or linking group,
‘wherein at least one ring carbon afom has been replaced with one or more heteroatoms
independently selected from N, O or S. A heterocyclyl ring system further includes a
ring system having up to 4 nitrogen atom ring members or a ring system having from 0
to 3 nitrogen atom ring members and 1 oxygen or sulfur atom ring member. When
allowed by available valences, up to two adjacent ring members may be a heteroatom,
wherein one heteroatom is nitrogen and the other is selected from N, O or S. A

heterocyclyl radical is derived by the removal of one hydrogen atom from a single
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nodul ator of the invention includes a conmpound havi ng

a CB2 inverse-agonist I1C50 for CB2 inverse-agoni st
whrediopsgsacti vity of between about 5 mM to aboR€T/OSDE5/009819

nM between about 1 mMto about 0.01 nM between about

800 nMto about 0.01 nM between about 200 nM to about

A ¢d§bsﬂﬂ]m‘lmwb‘l%b@tib@@thh$%hﬂtem@@% kinkiag seBpts dorive hyNhe removal
t n about 20

f“f%‘ A5 EeaE g G M QB Rty Ao e ot 0. 1
nM Ieterabyil tybicaly intheles, émms hctelnm@ultmdindl ﬂe@aptZéf pytrole,
AL iR bIE PR DB PSR o,

mﬁ@aﬁ‘z@@ﬂ @él&ll(?dzalﬁnym%obefebedumhsbfys &h}ﬁdm-l’lﬁblmdnzdlyl‘)pdul at or

mpound of t esent ention

impARGRHot ayrﬁ@@gg{ Brreelidipy @MP%SPW@D @ 0% iy, 2

0xaBfaBdISL trﬁgo19ff thead{aBblyl, @&@@&m 2879, @B%yfaﬁclg@ﬁdml The
term "nodul ator " further refers to the use of

PiRasieibrich-&Pxak MARAOHEY lo h4zith iR R e R Yy ngfaﬁlrlgk
pyﬁml?ﬁgﬂngﬁﬁzﬂﬁ JiPMEASR; a@gﬂﬂ?ﬂndoﬁﬂﬁylfl §§1§1ntsoinHM?m ion
i ncl udé hod for trea iorating
3Epindobyhtindeging, @w[élfe:pd &enwéld]ﬁawa 185iRdazelyb be@ﬁl@eﬂaa@vl
a C ng the
belft LA BE L o U6 WD, LOEHGAR CoRIng: 20
phhatzim, qunaaolmahpmumlmfyl melaphfés;@hnyh meredimylonwimclidinyl,

0S on_th abi noi d receptor
lwxﬁﬂﬁr Baeﬁfpmnﬁdégg?g%g%%&&ﬂﬁ 3?&?ﬂ% conpound is an
1 bgmMthedlanphgxth 53- ddrydrcni/ éfbsezosd'gmmyktalsoﬂcnomas
rnesen ven des hod for
1 ‘{?tggl??‘%boxy%lhﬁds rat] %IBY‘%P éven aHl gréé%'rggrépt or
bet@eddibyded-tiasHyt SEES- teﬂhrahpdrdeﬂﬂ qreIthblste(&biiblenyl, B86.3ubj ect in
need er.eof ri.s nls ing to
iy e oA Brr Yo PR et BT G4 of

bickBIe[20X. Emetyl, i -AYLhityde]2i2]ctglo8larabityds]3 prl@@huyaw axd/ or
rapeutic agent such as an

t hera W th t
'bmﬁﬂP&Eg%Wﬁﬂgéﬁ?}8ﬂiﬁontraceptive agent or conposition
t heTBOferm WO @hdans an unsaturated, conjugated = electron monocyclic or

pblycyclic hydrocarbon ring system radical or linking group of 6, 9, 10 or 14 carbon
atoms. An aryl radical is derived by the removal of one hydrogen atom from a single
carbon ring atom. An arylene linking group is derived by the removal of two hydrogen
atoms each of two carbon ring atoms. Aryl typically includes, but is not limited to,
phenyl, naphthalenyl, azulenyl, anthracenyl and the like. ‘

The term “carbonyl” means a linking group of the formula -C(O)- or -C(=0)-.

The term “alkoxycarbonyl” means a radical of the formula -C(O)O-alkyl.

The term “carboxy” means a radical of the formula -COOH or -CO-,H.

The term “aryloxy” means a radical of the formula -O-aryl.

The term “aryloxycarbonyl” means a radical of the formula -C(O)O-aryl.

The term “arvlalkoxycarbonyl” means a radical of the formula

-C(0)O-alkyl-aryl. 4
The term “halo” or “halogen” means fluoro, chloro, bromo or iodo.
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t he cannabi noid receptor is a CBl or CB2 receptor
and, the conpound is an agoni st, antagoni st or

WO pwssBsagoni st of the receptor. It shoul d bePCT/US2005/009819
understood that contraceptive agents suitable for use

inao conbpgﬁykgp&@roduct and/ or therapy are not
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t 1d/ t " h t | .
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pre(shﬂ)im a @ée}é)ﬁe@ rcoxflbi‘ﬁitidnr(e.@ €Ot 013t safieids tomOBAlyappdaBALin a

t herapeutic agents. The dosages of the conpound of
tabjudsr Hsf)-a (I') and the one or nore therapeutic agents are

adj gat absihen n6ABRIAGE ub AHRY B¥RsAR B THegrdskM8nRARMDT -
The term "subject " as used herein, refers to a

wap derivedusinghpapncipaye Beesatclbiiota to thaseskaledhn fhearifggmal |
& preferably a human, which has been the object of
treatment, observation or experinent and is at risk of

PHARVIASHSCRIPRE & AlrNs dep elmpopgoaUSH recept or nedi at ed
syndrone, disorder or disease. The term"
adnil'mg emgoinds of thegresentjavantivempy else e pryseut odhel fmweof

] : t ; ineAVE0Ld i
prloh{bufi 0, TEDAGAR s I8 o BT MELHIR 0 WG Rpound; o s
invEationirefek @mogadee fileohicvetichkliyaemsptablf satscohPdsippioved or

nedi ¢ nt of e_prese i pyent.i on diff [ )
PR E R S EE-RTAE e MEGRALRR S L L 15, 20y 785,

Php#0GeiGt197T) Jan, 66¢thipd aincinde plormmceRticglyyakeptabts acidic/anionic or
basd Zantﬁation can occur prior to the manifestation of
as PYFE Char acteristic of a CB receptor nediated
SY iifagfiEseutidafio béteptable atidReaimicsidihinthude, ahth eresypnlimhoedto

ace%lFe? %‘q%gx;qﬁﬁ&@daifzE%%gﬁé,ﬁ)ﬁgagb%%gtg%itaﬁrrg?g, Ibrocg‘rrzlaiﬁee, dchlégll;neé/deepattee, d
camsylate, carbonate, chloride, citrate, dihydrochloride, edetate, edisylate, estolate,
esylate, fumarate, glyceptate, gluconate, glutamate, glycollylarsanilate,
hexylresorcinate, hydrabamine, hydrobromide, hydrochloride, hydroxynaphthoate,
iodide, isethionate, lactate, lactobionate, malate, maleate, mandelate, mesylate,
methylbromide, methylnitrate, methylsulfate, mucate, napsylate, nitrate, pamoate,
pantothenate, phosphate/diphosphate, poljgalacturonate, salicylate, stearate, subacetate,
succinate, sulfate, tannate, tartrate, teoclate, tosylate and triethiodide. Organic or
inorganic acids also include, and are not limited to, hydroiodic, perchloric, sulfuric,
phosphoric, propionic, glycolic, methanesulfonic, hydroxyethanesulfonic, oxalic, 2-
naphthalenesulfonic, p-toluenesulfonic, cyclohexanesulfamic, saccharinic or
trifluoroacetic acid.

Pharmaceutically acceptable basic/cationic salts include, and are not limited to
aluminum, 2-amino-2-hydroxymethyl-propane-1,3-diol (also known as
tris(hydroxymethyl)aminomethane, tromethane or “TRIS”), ammonia, benzathine,

t-butylamine, calcium, calcium gluconate, calcium hydroxide, chloroprocaine, choline,
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prodrug component; or 3) a relatively less active component of the compound that

contributes to therapeutic biological activity after becoming available in vivo (i.e.,as a
metabolite). Conventional procedures for the selection and preparation of suitable

prodrug derivatives are described in, for example, “Design of Prodrugs”, ed. H.

ABundgaard, Elsevier, 1985.

The term “metabolite” means a pharmaceutically acceptable form of a
metabolic derivative of a compound of the invention(or a salt thereof), wherein the
derivative is a relatively less active component of the compound that contributes to
therapeutic biological activity after becoming available in vivo.

The present invention contemplates compounds of various isomers and mixtures

thereof. The term “isomer” refers to compounds that have the same composition and

molecular weight but differ in physical and/or chemical properties. Such substances
have the same number and kind of atoms but differ in structure. The structural

difference may be in constitution (geometric isomers) or in an ability to rotate the plane
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warasopssshe anount of the anticonvul sant (e.g.PCT/US2005/009819
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a

relatiye cogiigugat rou es 0 mnistration. Suitable
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nopragemE BRI G S P}f’uﬁfcﬁ s rqt‘ﬁ?s tg? Rlapspt P arEe S e o nal |
i gt ‘Tﬁ@&{rﬂ a{zeo@ﬁ&é&%cgﬁ]&f’ tefér@ tNi@bmére titae8iffef in the orientation of
adm ni strati1 on, by elrve via i
e 8 RS 021 o o
or {gna{ l;}?iétéd ﬁh”{ﬂl’lc Q?s\férlﬁ eSul%sﬁhﬁn&@iMﬂ@( thhn of) oh etichitide (fla)
antl convul sant ( S or_conirace
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sidBh)lo2 ARk BehHRHHEE Re suibktithélfs are on opposite sides in relationship to

the carbon- carbon double bond; in the "Z" (same sided) or “boat” configuration, the

. substituents are oriented on the same side in relationship to the carbon-carbon double
bond. Substituent atoms (other than H) attached to a carbocyclic ring may be in a cis or
trans configuration. In the "cis" configuration, the substituents are on the same side in
relationship to the plane of the ring; in‘the "trans" configuration, the substituents are on
opposite sides in relationship to the plane of the ring. Compounds having a mixture of
“cis” and “trans” species are designated “cis/trans”. Substituent atoms (other than H)
attached to é bridged bicyclic system may be in an "endo" or "exo" configuration. In
the "endo" configuration, the substituents attached'to a bridge (not a bridgehead) point
toward the larger of the two remaining bridges; in the "exo" configuration, the
substituents attached to a bridge point toward the smaller of the two remaining bridges.

Tt is to be understood that the various substituent stereoisomers, geometric

isomers and mixtures thereof used to prepare compounds of the present invention are
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same or different times during the course of the
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w@piosmed3ssiosages to be adm ni stered may be reabPlCT/¥S2005/009819

determ ned by those skilled in the art, and will vary
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a opiettholacuy widogs weandeciopensed asslafinaddp theyiteratess (RRAG or
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expectancy to e organi sm CB receptor nediated
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di a auconaasso i ntraocul ar
by réftl@ﬁsmr-smtﬂcabmthm@t reswé&rezllfrom ar@adzm@raznnlétvafb Us@tventional
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iet, food i ntake vol une, netabol.ic sygdrone dlsorder
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polglﬁ"lg Qﬁi aﬂa%gﬂhwﬁ SystARROTRRS atllsROSareBichded Bibel 1b¢li1deﬁmn

the|sp¢4@ of the 1nvent18r? eInCa?idltthsrgglgtof g}lesé%rrn%ggr}dls ?nra]ty g]rgn solvates with
water (i.e., hydrates) or common organic solvents, and such are also intended to be
encompassed within the scope of this invention.

During any of the processes for preparation of the compounds of the present
invention, it may be necessary and/or desirable to protect sensitive or reactive groups
on any of the molecules concerned. This may bé achieved by means of conventional
protecting groups, such as those described in Protective Groups in Organic Chemistry,

ed. J.F.W. McOmie, Plenum Press, 1973; and T.W. Greene & P.G.M. Wuts, Protective
Groups in Organic Synthesis, John Wiley & Sons, 1991. The protecting groups may be

removed at a convenient subsequent stage using methods known in the art.

Therapeutic Use
CB1 and CB2 cannabinoid receptors belong to the G-protein-coupled receptor

(GCPR) family, a receptor super-family with a distinctive pattern of seven
transmembrane domains, which inhibits N-type calcium channels and /or adenylate

cyclase to inhibit Q-type calcium channels. CBI receptors are present in the CNS,
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cogrxiMrpdridoaetmcﬂmszosm@lhnggrgan contraction and muscle spasm, treating

respiratory disorders, treating locomotor activity or movement disorders, treating
immune and inflammation disorders, regulating cell growth, use in pain management,

use as a neuroprotective agent and the like.

Thus, cannabinoid receptor modulators, including the compounds of the
formula (1), (Ta), (Ib) or (Ic) of the present invention, are useful for treating,
ameliorating or preventing a cannabinoid receptor mediated syndrome, disorder or
disease including, but not.limitgd to, controlling appetite, regulating metabolism,
diabetes, glaucoma-associated intraocular pressure, pain, social and mood disorders,
seizure-related disorders, substance abuse disorders, learning, cognition and/or memory
disorders, respiratory disorders, locomotor activity disorders, movement disorders,
immune disorders or inflammation disorders, controlling organ contractiori and muscle

spasm, enhancing learning, cognition and/or memory, regulating cell growth, providing

neuroprotection and the like.
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(Ib), or (Ic) and a therapeutic agent.

Therapeutic agents contemplated for use in a combination product and/or
therapies of the present invention include an anticonvulsant or a contraceptive agent.
The anticonvulsant agents include, and are not limited to, topiramate, analogs of
topiramate, carbamazepine, valproic acid, lamotrigine, gabapentin, phenytoin and the
like and mixtures or pharmaceutically acceptable salts thereof. The contraceptive
agents include, and are not limited to, such as progestin-only contraceptives and
contraceptives that include both a progestin component and an estrogen component.
The invention further includes a pharmaceutical composition wherein the contraceptive
is an oral contraceptive, and wherein the contraceptive optionally includes a folic acid
component.

The invention also includes a method of contraception in a subject comprising
the step of administering to the subject a composition, wherein the composition
comprises a contraceptive and a CB1 ‘receptor inverse-agonist or antagonist compound

of formulae (I), (Ia), (Ib) or (Ic), wherein the composition reduces the urge to smoke in
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uI\I/Irt]o ?bout 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 nM; between about 80 nM
to about 0.01 nM; between about 20 nM to about 0.01 nM; between about 10 nM to
about 0.1 nM; or about 1 nM.

A compound of formulae (I), (Ia), (Ib) or (Ic) for use as a CB receptor
modulator of the invention includes a compound having a CB1 agonist ICso for CB1
agonist binding activity of between' about 5 UM to about 0.01 nM; between about 1
UM to about 0.01 nM; between about 800 nM to about 0.01 nM; between about 200
nM to about 0.01 nM; between about 100 nM to about 0.01 nM; between about 80 nM
to about 0.01 nM; between about 20 nM to about 0.01 nM; between about 10 nM to
about 0.1 nM; or about 1 nM.

A compound of formulae (I), (Ia), (Ib) or (Ic) for use as a CB receptor
modulator of the invention includes a compound having a CB1 antagonist ICs, for CB1

antagonist binding activity of between about 5 UM to about 0.01 nM; between about 1
UM to about 0.01 nM; between about 800 nM to about 0.01 nM; between about 200
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modulator of the invention includes a compound having a CB2 antagonist ICso for CB2
antagonist binding activity of between about 5 UM to about 0.01 nM; between about 1
UM to about 0.01 nM; between about 800 nM to about 0.01 nM; between about 200
nM to about 0.01 nM; between about 100 nM to about 0.01 nM; between about 80 nM.
to about 0.01 nM; between about 20 nM to about 0.01 nM; between about 10 nM to
about 0.1 nM; or about 1 nM.

A compound of formulae (I), (Ia), (Ib) or (Ic) for use'as a CB receptor
modulator of the invention includes a compound having a CB2 inverse-agonist ICs, for
CB2 inverse-agonist binding activity of between about 5 uM to about 0.01 nM; |
between about 1 pM 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 nM;
between about 80 nM to about 0.01 nM; between about 20 nM to about 0.01 nM;

between about 10 nM to about 0.1 nM; or about 1 nM. ‘

The term “cannabinoid receptor” refers to any one of the known or heretofore
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CEFPa gonlst conpound of the present invention in a
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i nver se-agoni st nedi ated syndrone, disorder or disease
in & s]gqu]i gequeﬁtood that contracéptive agents suitable for use in a

combination product and/or therapy are not limited to oral contraceptives, but also

include other commonly available contraceptives such as those that are administered
transdermally, by injection or via implant.

Except as further specified, “combination product and/or therapy” means a
pharmaceutical composition comprising a compound of formulae (I), (Ia), (Ib) or (Ic) in
combination with one or more therapeutic agents. The dosages of the compound of
formula (I) and the one or more therapeutic agents are adjusted when combined to
achieve an effective amount.

The term “subject” as used herein, refers to a patient, which may,be‘an animal,
preferably a mamfnal, most preferably a human, which has been the object of treatment,
observation or experiment and is at risk of (or susceptible to) developing a CB receptor
mediated syndrome, disorder or disease.

The term “administering” is to be interpreted in accordance with the methods of

the present invention. Such methods include therapeutically or prophylactically
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amount of a CBI inverse-agoni st conpound o
components comprising the combination product may be mdependently optimized and

combined to achieve a synergistic result whereby the pathology is reduced more than it
would be if the components of the combination product were used alone.

For exampie, the effective amount of a combination product and/or therapy
comprising administration of a compound of formula (I) and topiramate would be the

amount of the compound of formula (I) and the amount of topiramate that when taken

 together or sequentially have a combined effect that is effective. Further, it will be

recognized by one skilled in the art that in the case of combination product and/or
therapy with an effective amount, as in the example above, the amount of the

compound of formula (I) and/or the amount of the anticonvulsant (e.g., topiramate)

individually may or may not be effective.
Wherein the present invention is directed to the administration of a combination

product and/or therapy, the instant compound and the anticonvulsant or contraceptive
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Optimal dosages to be administered may be readily determined by those skilled

in the art, and will vary with the particular compound used, the mode of administration,
the strength of the preparation and the advancement of the disease condition. In
addition, factors associated with the particular patient being treated, including patient’s
sex, age, weight, diet, time of administration and concomitant diseases, will result in

the need to adjust dosages.

The term “CB receptor mediated syndrome, disorder, or dlsease 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.
CB receptor mediated syndromes, disorders or diseases can occur in both

animals and humans and include appetite, metabolism, diabetes, obesity, glaucoma-

associated intraocular pressure, social, mood, seizure, substance abuse, leai’ning,

cognition, memory, organ contraction, muscle spasm, respiratory, locomotor activity,
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present invention in a conbination product
glucose dysregulation and insulin resistance results in chronic, long-term medical

complications for both adolescents and adults affecting the eyes, kidneys, nerves and
blood vessels and can lead to blindness, end-stage renal disease, myocardial infarction
or limb amputation and the like. Glucose dysregulation includes the inability to make
sufficient insulin (abnormal insulin secretion) 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 insulin deficiency. That is, in such
individuals, plasma insulin levels are normal to high in absolute terms, although they
are lower than predicted for the level of plasma glucose that is present.

Type II diabetes mellitus is characterized by the following clinical signs or
symptoms: persistently elevated plasma glucose concentration or hyperglycemia;
polyuria; polydipsia and / or polyphagia; chronic microvascular complications such as
retinopathy, nephropathy and neuropathy; and macrovascular complications such as
hyperlipidemia and hypertension. These micro-and macro-vascular complications can

lead to blindness, end-stage renal disease, limb amputation and myocardial infarction.
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and/or therapy wth an anticonvul sant or conposition
thereof. The present invention includes a nethod for
WO e@andizgs amel i orating or preventing a CB2 reR€pUSI005/009819
ant agoni st nedi at ed syndrone, disorder or disease in a
subj ect. .0 - eof conprising the step of
&dnﬁhﬂ&ﬂah ek 3% $ y&fﬂ n&qmsgqalscaﬁf@feﬁe@ﬁs St@d st Mehbdic
2 anta t conpound .o present |nve tio

%waafsqrt %?Pﬁﬁéﬁ%@fﬁme%és *’pihé‘g Gitthat ARFSTILT B IRFIGIdert®

deFBbRRcht boTyhd Balab&ifs ardPRidiSVadula disdse RICRMENR Ji@sa CB2
receptor antagoni st nedi ated syndrone, disorder or

iniglesangs dyperingulnam)is drsuiin reysiaace, Hetipisemisoieye: high Heglyqgeides,
10@%%—91@01%%%1@@%1%1‘1@9 h el{egﬁoﬁ‘m $pElityAN ef fective
anmount of a ant a st conmpound of the present
i nvertirbor mquaele@dbymrnwndmrdm ot disgasksoncludeatepreysio, t h
a n i ti0 Th sent
anfoEROEERT Wb alrecte SRPRAT'} OB BRen UL BRTT
or Bubstant ahng;e aelactexl @lndiomm diekdtred dyeauts amﬂh;de dingoibdey

n ted, s or der or
anfy wiiE M Gu1ocat ARBE blchiorr B R PIRBR He P Sine
abales@r5i0e wathdialves hérginrdliat Bdoimywithdarnm] axl e tikder or
di sease or a Jearnin nitio | at ed
syndfoies @ERIGPY 8T WG] fg‘g%?géyﬁ O%essg‘gﬁggﬁ‘%é OF fisgpsesgnclude
me&ﬁwy ROS orGRIpRIrStRAE 2 rdrelt 5f 8, Gifeadd]RidBleFt@E bNPeditutivhe
ject an effective anmount of a conpound of the

(adﬁfFré%%Y‘FPtSP?Rﬂeﬁl?ﬂ‘E?m or conposition thereof. The present

i nVMﬁEél@Eba'sﬁ%'yMSﬁxe@ dBidRRG: fiREastd BBl RIBIclAdsat | Ng
preventing a net abol i smrel at ed syndrone, disor der

Cef@‘?fa]d?f*@éé@@t edtkeappetite rel ated syndrome, di sorder or

di seasgotd a@ﬁﬂ%n@%n&v%ln@ﬁt%%&mg{ QIEEndeQ'&Q[sQ%Es Btlude
di sease, an obésity related syndrone, disorder or

strokesRakinsan?s disdaesa riltinge sclsegmi ?Pl&?d?s}ofrndrfb?rblﬁ%/ rel ated

Synﬁésg ﬁeﬁ@d@%drg esd 'd%gﬁl%fs‘ olrﬁ @aséé"lkﬂbﬁﬁé cHerE] S@lﬂmnary
t hereof conprising the step c”?mnlsterlng e
obstudijveclisorder.eifphpsenee asiimou rbtonghltlaambtﬂmblﬁﬁd of the

pr eIﬁ'ﬁmnelo? Y%Hr%loh Delfted syndromes, disorders or diseases include

allergy, rheumatoid arthritis, dermatitis, autoimmune disease, immunodeficiency,

chronic neuropathic pain and the like.
Cell growth related syndromes, disorders or diseases include dysregulated

mammalian cell proliferation, breast cancer cell proliferation, prostrate cancer cell

proliferation and the like.
Pain related syndromes, disorders or diseases include central and peripheral

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

pain, menstrual cramps, labor pain and the like.

Neurodegenerative related syndromes, disorders or diseases include Parkinson’s
Disease, multiple sclerosis, epilepsy, ischemia or secondary biochemical injury

collateral to traumatic head or brain injury, brain inflammation, eye injury or stroke and

the like.
The present invention includes a method for treating, ameliorating or preventing
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conbi nati on product and/or therapy wth an
anti convul sant or conposition thereof. The present
WO pws0933631 | ncl udes a pharnaceuti cal conposit i BOT/02005/009819
medi cament conprising an adm xture of a conpound of
the present invention and an optional pharmaceutically

a 8aeNLAB k& eFBF ddodist midigePERIRMe, HiBYEEJr AedsOGh hlﬁifb‘jecam
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carrier. pr esent invention also includes a
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i convul sant n optiona armaceu
nead: demoﬁbcbrepr(sargr thestep &lacdmmlstamrrmo ¢het submtbt an@rﬁﬁeametanrmust of

i cul for reatln a_su
GRS hartp iR R e PRt kit B oSHBRE S pradite
an@for me&@a&eﬁh aAnnda@petisine or énglosidos thackodme, di sorder or

drone, di order or

di s a di abet es | gl at edhs

di SaRE BtesEiy TSHANT PolpdedrBah S alr e AqeBorAlEs oghroventing
a ddhS®aRed re®épt@ iheasetgagist n@EnEd Jyatrotie, MBsTASHOr dBkak @tla

syndrone, di sorder di sea Anticonvul sants usef ul

subjfth @eeﬁiébqﬁ%%f§oawaﬂe%%ét§w? ghrnsteripg o tg? St an effective
armoQN STl @fhab oS PIRPERAL dof Rt Winifdudd SaNPHast RivediRhd| a

(1), (ra, Ib) or (Ic) include, but are not limted
CO‘FlBOS“ﬂ‘Bﬁih?fﬁ anal ogs of topiramate, carbamazepine,
vaI @EQﬁ&séﬁ@ h@entﬁ&i‘ﬂ?élﬁdle@ ly %tho%‘&&%ﬂﬁg AmeRGERYE & Rerifng
e and m xtures or pharnmaceuti cal | acceptabl e

a cg@ab@omgqae@gfr invsgrcragpmistanediated syndrome, disorder or disease in a
sulﬁ%c% %n Al me§eo@c§$Ff?§ﬁ$%la @ttengx% éd@ﬂﬂl@t)erméafo%é §d15?etcp£}y éf?er?:ﬂ%e

amat e 'IS.CU ren keted for the treatnent of
amgwitofin esnriahmpaltlnmtesagﬂplswompnm@fahmpre@nbmwtpa & al
coﬁﬁhgtﬁﬁyoﬁgarﬁﬁérzthgr@ \Jm'ih Mn‘tlg&kﬁls%ttop c&ﬁﬁ&ﬁ[&ﬁ tfdreof,

seconaary genera 4 Sel zur

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

combination product and/or therapy with one or more contraceptives or composition

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

a cannabinoid receptor antagonist mediated syndrome, disorder or disease in a subject
in need thereof comprising the step of administering to the subject an effective amount
of a cannabinoid antagonist compound of the present invention or composition thereof.

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

product and/or therapy with an anticonvulsant or composition thereof.
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in the United States, Europe and nost other nmarkets

t hroughout the world. Topiramate is currently
war@sioadsse for oral adm nistration in round tabCEUS2005/009819

containing 25 ng, 100 ng or 200 ng of active agent,
and as 15 ng and 25 ng sprinkle capsules for ora
adm Thépresdt @RerdiSn Me@ldes £ARGYH &S tRALIID @lﬂ@ﬂoré‘t'ﬁqg or 6)reventmg

kled onto soft food. U S. Patent No. 4,513
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for treating epilepsy. Addition toplranat
praphyagsisaliefieciiye antainbefrcwassabiiosd insgedist ePnUUPE DBt present

1nlb|9§tlon? g%&n?ﬁ%lo@l gOd%lCé%ﬁ/O% ?h7€r apw ﬁ'llh)n@ rO? g#OII’J Cé)OnB‘Q(geﬁa CdS or

by reference e term“ana
ﬂm&xugedﬂhﬁnéln refers to the sulfanate conpounds of

zogﬁledﬁégl %t’ invent 1on 1nc C gl 3m’18§%r trezﬂlég @S'%elg)ggtglfg onxgventmg
a @i35 1®,eﬁlf)6$goni§0med1$ted byndtdnee, dBbfdens dideadelin aphige@ M need

i nvention. C tion wth a conpound of the
th?rgp rl(SJIng nhe ?eg)of aglpgx)lstealng(t? 8’5‘3 sulpg% A gﬁfﬁ tiye @Wu%trf’f a
CBhagongst ecﬁmpcﬁmﬂ bAtia bekert afveRforad FbMbsdigse@edesr. t he range
of out 10.to about 1000 daily, preferably in the
r angd BFesEl dienien peludisgaretenbiontcaiag) ameliogttias or preventing

a OB etREmBY dpohibt hétBattAQ@8roafe, aboEr okiskReah? Wlbjetd th AEd

once or tw ce daily. Carbamazepine, 5H dlbenz[ IS an
thegpficommiising dssterieg a%@tﬁi@mé toyig gt an Pff‘PCUtVP PEEitioAR

CEYEeMOR]sOERnpodN @bt 8D *n%sé(n(t) fnveftfn 1fi‘g W AbRhGRL I“Q&hc@%ld/ Vor
chewabl e tablets of 100 , tablets of 2
thergot wifterentispryalsant or gesneesyiosfthered, 200, and 4oo ng,

and / A
oy ane R IREASh R RS Aol SRR ot

a GHl segeptarpnyersstagonish mediaierbsyndranisadisordei qn@hsam in & subject in
neémhgggécom risim ther olflﬁgm nV'IEMtJrEl% tgﬁxtetggﬁg'ct%g e%fh&lv% gl%grﬁ]ttof

I nvention PR o
a CB1 inverse-agonist compound of the present invention or composition thereof.

The present invention includes a method for treating, ameliorating or preventing
a CB1 receptor iﬁverse-agonist mediated syndrome, disorder or disease in a subject in
need thereof comprising the step of administering to the subject an effective amount of
a CB1 inverse-agonist compound of the present invention in a combination product
and/or therapy with an anticonvulsant or composition thereof.

The present invention includes a method for treating, ameliorating or preventing
a CBl1 Areqeptor inverse-agonist mediated syndrome, disorder or disease in a subject in
need thereof comprising the step of administering to the subject an effective amount of
a CB1 inverse-agonist compound of the present invention in a combination product
and/or therapy with one or more contraceptives or composition thereof.

The present invention includes a method for treating, ameliorating or preventing
a CB1 receptor inverse-agonist mediated appetite related obesity related or metabolism
related syndrome, disorder or disease in a subject in need thereof comprising the step of

administering to the subject an effective amount of a CB1 inverse-agonist compound of
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conmpound of the formula (1), (la), (Ib) or (lc),
car bamazepi ne can be adm nistered in the range of

w@bmsnoR8O t o about 1200 ng/ day; preferably, abomUs200£009819

ng/ day. Val proic acid, 2-propylpentanoic acid or
di propyl acetic acid, is an antiepileptic agent
theGREBRI IS Vaaliby ossomipbsibbethaisoSof t el astic capsul es

contai ni ng 250 .val nd as v -

con{r § PFTT t?lﬁ@“’réng ﬂﬂcg’é‘?%%?’etg?g%ge%ngva?lelr Of %:n%a% §eee
a c@l%ce@&riimrs%@?brumn&alated aVdtins @latedastiesityanited ar inptabolism

phar maceutical l'y accept ablu% salts re djiscl osed .in

relaipdssynpegmentisniger o dsge gpsUbient BePS PR bTHRRr Bne P nyP of

adrﬁﬁfs?efr g‘%@th@ QLGLA ah BrricdiSe SNbUnk 6F ¥ CBI vekts Qgblsticb@pound of
the present invention in conbination with

themn@omu@f int geenfoiation gro@qc} anct/eré}xera;e}[ 'ﬁ)th &t artqcel}vulsant or

xalprQ aGi d can be administered in the range of
o a@os {O é@ed to about 2500 ng/day; preferably, about 1000

ng/ ’ﬂ]awpredeatmwnt]gn imeludes a method for treating, ameliorating or preventing
a Cﬁﬁ m norsg aéom g medl%wd o Peeﬂ%}/allte)d' clbeatyllie%feh% RBbolk

r%??? LHIFept rc ally avarl or a
relaw:lﬁyﬂdmtﬂeaﬁmmﬂeras dtsadsb et essutbﬁ:mt iaineedie@6f sogprisng tfnagstep of

w0y R 0 T e AR SR S
the lpPodBthih@hfiéh inleasdBibinagbmgroartand/sr therem wanleomh s ohwos ed in
U.S. Patent No. 4,486,354, incorporated by reference
Conﬁé?eé’Pﬁeﬁ 9 CPIROHAT tP‘E?‘if For use in the methods of the
Pr eggptkitd lAMERAls ARtorhék, 6i06HIEM 3t discuswd ihflude G1RRPO udweilzht

t he romul a_ (| (la) Ib (lc i ne can
conséloadaﬁorﬁxs% Birlisgie; ‘ﬁ’di“?f@ gg%é?% HQB%‘HF %g? EJ‘l“gbout 600

Y/ kit [‘bl&é@sdﬁa@ro?ﬂé@ SRS or i RARE afelude obd3@tyitas 206ult 6f

about 4 nost preferably, about 200 ngy/day.

gencigsapieh 994, mqak% ‘éﬂ‘i“ﬁ%r‘?ﬁar‘i’?l‘ﬁ Wé¥°6‘l‘?e9]§ﬂ‘e18rc‘§tqlst‘?a330| d, is

hypgfﬁq TRk Qisdldey o@dﬁ?éaiea%ee red@¥edab@viBd hbHdehhv@igokeadbsgent  of
epsy and for postherpetic neuralgia jn adults as

dlstuhwm eknogonltadineparympetmeny, distdiertieg 2and g k60 ny of
933@9&9& st rekt'te!d%ﬁ&%@sd dkaaksts deerg&samaua@méﬁgom and

ngy o gabapentin, and an oral solution containing
syn@SMengyshipidemia, elevated blood pressure, diabetes, insulin sensitivity or

resistance, hyperinsulinemia, hypercholeste;olemla, 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
a CB1 receptor antagonist mediated syndrome, disorder or disease in a subject in need
thereof comprising the step of administering to the subject an effective amount of a
CB1 antagonist compound of the present invention or composition thereof.

The present invention includes a method for treating, ameliorating or preventing
a CB1 receptor antagonist mediated syndrome, disorder or disease in a subject in need
thereof comprising the step of administering to the subject an effective amount of a

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

therapy with an anticonvulsant or composition thereof.
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mL of gabapentin. Gabapentin and its nethods of use
are described in U S. Patent No. 4,024,175 and

wd 208098431, herein incorporated by reference iPCT/H82005/009819
entirety. For use in the nethods of the present
i nvention in conbination with a conpound of the
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a @E ef%g[%tof sz\éﬁ{&{ échﬂ ) ﬁx‘&FQP:Le” éfsbr‘&@r M"d‘is‘%as% it URHLR th REd

, phenytoin sodi um
theraof doepaising Hiesstaprog admmlsﬁeh@g rt@mg éulmct abeliectivgampent gbout
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pr e
i nvere |pm3erahmnuimhclld® aanqrolnai ﬁoat:mmlngmdleho@npg) i preenting

a ¢l Fﬁﬁfpggr?a@?r?ltst(rﬁ%@ { Mol 1?9r§i%r 4,580, 2. 600PRUL, ©f
theredflcompeifihg the steprd adiﬂmQ;FHrﬂng mathe pwlmamiram effetdtiaamhyum ofa
ui t abl e Se in

ccept abl e ca Contrace t.ives
CB RSBt bt e PR & b
the@ ¥R PHICan Qﬁ_fmuﬁ?(%wmﬁ)osﬂ%'ﬁmrgﬂl CYCL EN (r), ORTHO
TRI - CYCLEN* | , .and, ORT dl) avai.l ahl e
f r orBPTERTY MY Eqn lﬁfﬂﬁﬁiﬁﬁﬁt“ ad’éfft 0 ﬁ‘?&treat%’rﬁ“%eé‘ﬁfa“&%or

préven@ioiCH2 ?éc@;ﬁoxblﬁvétwﬁgoﬁisﬁﬂgdlﬁtﬁaéyrﬁl&ﬁﬁé’ AGeRk Mefsease in a

suitable for use in the invention enconpass .those

suby et tin geézgrgl@qrqg sompriging the ptep &t afnpigisiepng iq e EWB Abpffective

am‘éﬁmkﬂflaq;@mqlz&&e-gg%ﬁﬁt EngoaN @ o DB S Preb & Mvihti b 36mpsitton
factors in women taking oral contraceptives. CB 1

thergedept or ant agoni sts and i nverse agoni sts have been
founge fngsent invention includes a method for treating, ameliorating or preventing

a CB2 receptor inverse-agonist mediated syndrome, disorder or disease in a subject in
need thereof comprising the step of administering to the subject an effective amount of
a CB2 inverse-agonist compound of the present invention in a combination product

and/or therapy with an anticonvulsant or composition thereof.

The present invention includes a method for treating, ameliorating or preventing
a CB2 receptor antagonist mediated syndrome, disorder or disease in a subject in need
thereof comprising the step of administering to the subject an effective amount of a
CB2 antagonist compound of the present invention or composition thereof.

The present invention includes a method for treating, ameliorating or preventing
a CB2 receptor antagonist mediated syndrome, disorder or disease in a subject in need
thereof comprising the step of administering to the subject an effective amount of a

CB2 antagonist compound of the present invention in a combination product and/or

therapy with an anticonvulsant or composition thereof.
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be useful therapeutic agents for reducing the urge to
snoke and for assisting patients with eating disorders

wo eoososBsxei ght. Accordingly, the invention fupthes2005/009819
i ncludes a nethod of reducing the risk factors
associ ated wi th snoki ng and/or obesity for wonen
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h IP%fS'fi ed amounts, as well as any product that
s Its, directly or indirectly, from conbinations of

t he THp@edstrit @t ehii@l iQblu@dtasméthod AL tr&iRg, dneBidraBiiP UNpiSventing
The i nvention further conprises m xi ng one or npre of
2 IPpfabLBRPBIaITE SYRsIoR RO At fidits At 2RR B AT AL sTndreat| v

diRpde Bt &M aSe, GAILLRS relBBHsyniREUBESddrvP R4 IRAQBESilyIBRted
resul ting from such a process. Contenpl at ed processes
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invention may, alternatively or in addition t
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f
co giﬂ%ﬁm @#& brgtﬁtl)rl tﬂer?ff)‘:?f?ﬁ Qrp%n%c Esalg orr) r@% ?ﬁgg%gl?ger%f
phailhepresent makitipnaedlndes apbarabotuticd compeaiiedn ¢t newigpognid

cofpris] 4 e}ﬂmﬁ‘tﬁ@ Sﬁa%r Eﬁﬁﬁ&ﬁhe"ﬁ}%gﬁﬁ? kb Al d dn gptional

e carri ment
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The present invention includes a pharmaceutical composition or medicament
comprising an admixture of two or more compounds of the present invention and an
optional pharmaceutically acceptable carrier.

The present invention also includes a pharmaceutical composition or
medicament comprising an admixture of a compound of formula (I), an anticonvulsant
and an optional pharmaceutically acceptable carrier. .

Such pharmaceutical cbmpositions are particularly useful for treating a subject
suffering from a metabolism related syndrome, disorder or disease, an appetite related
syndrome, disorder or disease, a diabetes related syndrome, disorder or disease, an
obesity related syndrome, disorder or disease, or a learning, cognition or memory
related syndrome, disorder or disease,

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

lamotrigine, gabapentin, phenytoin and the like and mixtures or pharmaceutically

acceptable salts thereof.
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preventing a cannabi noid receptor nedi ated syndrone,
di sorder or disease. "Pharmaceutically acceptable
W@ 2005i023353 neans nol ecul ar entities and conposPCT/ORR05/009819
that are of sufficient purity and quality for use in
the fornmul ation of a conmposition of the invention and
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phar maceutical adm'nistration. Accordingly, the term

" ddsalpenagppine, SHrdibensk Addazerminnf-chbozamide. nnar ansicgnvydsent
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caps ul
chevvable 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
compound of the formula (I), (Ia), (Ib) or (Ic), carbamazepine can be administered in
the range of about 200 to about 1200 mg/day; preferably, about 400 mg/day.

Valproic acid, 2-propylpentanoic acid or dipropylacetic acid, is an antiepileptic
agent commercialiy’ available as soft elastic capsules containing 250 mg valproic acid,
and as syrup containing the equivalent of 250 mg-valproic acid per 5 mL as the sodium
salt. Valproic acid and various pharmaceutically acceptable salts are disclosed in U.S.
Patent No. 4,699,927, which 1s incorporated by reference herein in its entirety.

For use in the methods of the present invention in combination with a
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solution, syrup, elixir, enmulsion, suspension,
suppository, powder, granule or sterile solution,

wenruksH383 or suspension (for injection from anP@Vpszi®009819

or using a device such as an auto-injector or for use
as an aerosol, spray or drop). Furthernore, the
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Phenytoin sodium, 5,5-diphenylhydantoin sodium salt, is an anticonvulsant,
which is commercially available for oral administration as capsules containing 100 mg,
200 mg or 300 mg of phenytoin sodium.

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

The present invention also includes é pharmaceutical composition or
medicament comprising an admixture of a compound of formula (I), (Ia), (Ib) or (Ic),
one or more contraceptives and an optional pharmaceutically acceptable carrier.

Contraceptives suitable for use in a combination product and/or therapy include,

for example, ORTHO CYCLEN®, ORTHO TRI-CYCLEN®, ORTHO TRI-CYCLEN
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wo evosi09388er ei n sol id pharmaceuti cal

Because of the ease of administration, tablets and
capsul es represent an advant ageous oral dosage unit

enpl oyed. |f desired, tablets may be sugar or film
coated or enteric-coated by standard techniques.
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ich del ays .or sustains release. A variety of enteric
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( suchkccaslinpoy, yieinvaitias fdther mbleddsacssthedefryducal ganduidk,
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s eRan T POPREie i d DS ThE R sy oo
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adm ni stration include i thout |im i,on), . aqueous
C%bﬁﬁ?ﬁ@fﬂ%‘,’“%"tﬁ@&ﬁf 3?@303%%“%%)? Qlﬁrg}as’gmé)ébg)'or oi |
SUS P8R SO SubMEd i@ udsSotalphbinticsyirbin@hipdsifion Sihedi@megtim

di spersing or suspendi ng agent such as tra %cant,h,
thereefds i regycgithreeaire @erokarnd/AdoAEHs 0 Weight loss for patients

tal GRS By EBtiby. cel | ul ose, nethyl cel | ul ose,
pol yvi nyl - pyrrolidone, g{gl atin and the like), flavored
enmui Tée- 6 “compesition” sefprs &bt Brodfit spaPYsing gigsproafied ingredients

in g%&b@&‘ﬁm&h{s; afel PA¥EN Y b%o-du&ﬁl@a@ AT :dkrectﬁ/iqg‘ %regu, from

the like), elixirs and other simlar i or s
Combtnhtl@lswé ﬂi@p?mﬁﬁi ipbradicets @u‘_th epfcifipdagoepis abheinvention
Tl 'cg’r}‘l?rcfses ﬁﬁxihé Pfi’é %’%&Q OMRe cOnp A d@bE the ienfARQYNdS

may alternatively be admnistered parenterally via
phamjaeetticaiy acEentaljacagrierearsl, ingbidpnihgterceripgsitionstrequlting from

sualoe{ I%i'tb&e%p chﬂ’terhgljagﬁ E%Ls%es include both traditional and modern

pharmaceutical techniques.
Pharmaceutical compositions of the invention may, alternatively or in addition

to a compound of formula (I), (Ia), (Ib) or (Ic), comprise a pharmaceutically acceptable
salt of a compound of formula (1), (Ia), (Ib) or (Ic) or a prodrug or pharmaceutically

active metabolite of such a compound or salt in admixture with a pharmaceutically

acceptable carrier. ,
The term “medicament” refers to a product for use in treating, ameliorating or

preventing a cannabinoid receptor mediated syndrome, disorder or disease.

“Pharmaceutically acceptable carrier” means molecular entities and

compositions that are of sufficient purity and quality for use in the formulation of a
composition of the invention and that, when appropriately administered to an animal or
a human, do not produce an adverse, allergic, or other untoward reaction.

Since both clinical and veterinary uses are equally included within the scope of
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suspensi ons may be parenteral vehicles wherein
appropriate liquid carriers, suspending agents and the
wo 2os/023363 enpl oyed. Sterile solutions are a predBUSEAS/009819

parenteral vehicle. Isotonic preparations that
generally contain suitable preservatives are enpl oyed
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(e.g. as an insoluble salt of the active compound (such as the decanoate salt) adapted to

provide a depot preparation for intramuscular injection).

In preparing a dosage form, the principal active ingredient (such as a compound
of the present invention or a pharmaceutically acceptable salt, racemate, enantiomer, or
diastereomer thereof) is optionally mixed with one or more pharmaceutical carriers
(such as a starch, sugar, diluent, granulating agent, lubricant, glidant, binder,
disintegrating agent and the like), one or more inert pharmaceutical excipients (such as
water, glycols, oils, alcohols, flavoring agents, preservatives, coloring agents, syrup and
the like), one or more conventional tableting ingredient (such as corn starch, lactose,
sucrose, sorbitol, talc, stearic acid, magnesium stearate, dicalcium phosphate, any of a
variety of gums and the like) and a diluent (such as water and the like) to form a

homogeneous composition (whereby the active ingredient is dispersed or suspended
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well known in the art and are used to form conpl exes
that capture therein an active conpound(s) and either

w0 a@sab3igsor sl owl y degrade/ di ssolve in a suitabdEUS2005/009819

environnent (e.g., aqueous, acidic, basic, etc). Such

particles are useful because they degrade/dissolve in
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or ¢omrdinatides thereof. P 9 g enpl oye

The liquid forms in which a compound of the present invention may be
incorporated for oral administration include (without limitation), aqueous solutions,
suitably flavored syrups, aqueoxié or oil suspensions (using a suitable synthetic or
natural gum dispersing or suspending agent such as tragacanth, acacia, alginate,
dextran, sodium carboxymethylcellulose, methylcellulose, polyvinyl-pyrrolidone,
gelatin and the like), flavored emulsions (using a suitable edible oil such as cottonseed
oil, sesame oil, coconut oil, peanut oil and the 1ike), elixirs and other similar liquid
forms with a variety of pharmaceutically acceptable vehicles.

As is also known in the art, the compounds may alternatively bé administered
parenterally via injection. For parenteral administration, sterile solutions or injectable
suspensions may be parenteral vehicles wherein appropriate liquid carriers, suspending
agents and the like are employed. Sterile solutions are a preferred parenteral vehicle.
Isotonic preparations that generally contain suitablé preservatives are employed when

intravenous administration is desired. A parenteral formulation may consist of the active
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adm ni stration and the strength of the preparation.
Dosage unit(s) may be adm nistered to achieve the

wo b@sagsst i cal |y or prophylactically effectivePemnosmwms/009819
in a reginen of from about once per day to about 5
ti mes per day. The preferred dosage unit for oral
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mteﬁg enpéosageé(%glq %rt - but oxy carbonyl Cpd conpound

Compounds of the present invention may also be administered via a rapid
dissolving or a slow release composition, wherein the composition includes a
biodegradable rapid dissolving or slow release carrier (such as a polymer carrier and
the like) and a compound of the invention. Rapid dissolving or slow release carriers are
well known in the art and are used to form complexes that capture therein an active
compound(s) and either rapidly or slowly degrade/dissolve in a suitable environment
(e.g., aqueous, acidic, basic, etc). Such particles are useful because they
degrade/dissolve in body fluids and release the active compound(s) therein. The
particle size of a compound of the present invention, carrier or any excipient used in
such a composition may be optimally adjusted using techniques known to those of
ordinary skill in the art.

The present invention includes a composition of an instant compound or
prodrug thereof present in a prophylactically or therapeutically effective amount
necessary for symptomatic relief to a subject in need thereof. A prophylactically or
therapeutically effective amount of an instant compound or prodrug thereof may range
from about 0.01 ng to about 1 g and may be constituted into any form suitable for the
administration method and regimen selected for the subject.

Depending on the subject and disease to be treated, the prophylactically or
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mn/ hr(s)/d(s)/ nmp m nute/hour(s)/day(s)/nelting point

N2 nitrogen RT/rt/r.t. roomtenperature TEA or Et3N

tetrahydrofuran Except where indicated, all reagents,
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under an rnert atnosphere (using nitrogen and the
bejng frggted; e eomnopadjang oa%ﬁsumltbwsge@pfwd glkfowdezﬂf mns.

adrﬁfhx@ﬁhbrpw thy/ st?éﬁ@&tdfttﬂétﬁéba%@h' c acid di ethyl ester
ound In solution (Wwth Et20 and the like) is
t he osagd @qu(pbmgy]be administered to achieve the therapeutically or
prophylactically effective amount in a regimen of from about once per day to about 5
times per day. The preferred dosage unit for oral administration is a tablet containing

0.01,0.05,0.1, 0.5, 1.0, 2.5, 5.0, 10.0, 15.0, 25.0, 50.0, 100, 150, 200, 250 or 500 mg of

the active ingredient.
SYNTHETIC METHODS

Representative-compounds of the present invention can be synthesized in
accordance with the general synthetic schemes described below and are illustrated more
particularly in the specific synthetic examples that follow. The general schemes and
specific examples are offered by way of illustration; the invention should not be construed
as being limited by the chemical reactions and conditions expressed. The methods for
preparing the various starting materials used in the schemes and examples are well within
the skill of persons versed in the art. No attempt has been made to optimize the yields
obtained in any of the example reactions. One skilled in the art would know how to

increase such yields through routine variations in reaction times, temperatures, solvents

and/or reagents.

The terms used in describing the invention are commonly used and known to

those skilled in the art. When used herein, the following abbreviations have the

indicated meanings:

Boc " tert-butoxy carbonyl
Cpd compound
DMF N,N-dimethyl formamide
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Compound Al m xture. The reaction mxture is stirred
at about - 78 OC for about 1 hr, then allowed to warm
W0 000s/0b5350ver an additional 2 hr period of tineCT/UR®05/009819
reaction is quenched (using saturated NH4Cl, | N HC
and the like) and the organic layer is extracted (wth

“EtGRe or nore of Ey otafst 20 and the |ike) and washed

Et th brine and_t g uggﬁl t hen separated and dried

Wi th anhydrous te and the like). The
tract is filtBPBaY! mﬂy‘# gentrated in vacuo to yield
LHMDSpt i onal | y slitéurn hesaggthyl disilane

Li@Bo- ( 2- oxo- cycl bthéxyhydraxad¢ i ¢ aci d al kyl ester

miPAAPRUENA3 as  mikifid/Heur@)/edotmalERtbonitt hout furt her

N purification in fhe next step.A substituted hydrazine
drochl ori de Co und A4 and K2CO3 (potassium
Fhonate) are X4EE™PE2E5hpound A3 in sol ution (with

6rF§EéanDre of WsthlanEp)H, CH2A 2 and the |ike) at

TFAoom t enper at ur giflmoderetigracidnert at nosphere. The

THFeact i on m Xt ur etrhlsydséfurahed over ni ght, then

concentrated and diluted (with one or nore of water,

Et QAccepebinrt indietedf ) reagedtst doévehis IﬂEC} stafﬁhg mategia}siace | ayer

e L
corfgSUTRAIR ‘émeéoﬁéiqu@rﬁﬁnxtvw&ed),fsucfsarﬁelss cormhemfallm awailabbet ur e
of X{R and X2R2 isoners are present. The XaRa

substituent noiety on Cihpoed A4 represents the

i BrLA AN atoh@ba o EShposgpar ation, the substituted
Sy’g}%%gygrtou e %Zg ounpd either on the Nlposition as

Xi R or on the N2 pogjti gn_/as X2Rg. TFhe hydrazine

hydrochl ori de @r di hy chl gy i.de ourgl A4 may be
convert ek,kKQ. fr base by hods Known to those
skilled in the,art. | mMZ%he exa / of Ot he present

invention, the~free pase'is prep@re‘%Pelther in situ
(as shown f87%i | lustrative purposes in this Schene) or
sep&s aptenylly fudstitu@d dedolicRaidne Coapotridodl im sefutioe (with one or

more of Et,0, THF and the like) is rapidly added to a reagent solution (containing a
mixture of LHMDS and the like in one or more of Et,O or THF and the like) at a
temperature of about —78 °C under an inert atmosphere (using nitrogen and the like)
and stirred at about -78 °C for about 40 mins. An optionally substituted oxalic acid di-
ethyl ester Compound A2 in solution (with Et;O and the like) is then added to the

Compound A1l mixture.
The reaction mixture is stirred at about —78 °C for about 1 hr, then allowed to

warm to r.t. over an additional 2 hr period of time. The reaction is quenched (using
saturated NH,Cl, 1N HCI and the like) and the organic layer is extracted (with one or
more of EtOAc, Et,O and the like) and washed (with brine and the like), then separated
and dried (with anhydrous sodium sulfate and the like). The extract is filtered and
concentrated in vacuo to yield an optionally substituted oxo-(2-oxo-cyclohexyl)-acetic

acid alkyl ester Compound A3 as a crude product used without further purification in
the next step.
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by reaction with K2CO3. As illustrated in this Schene,
Conmpound A4 may al so be further substituted with a

WO a005093850f XaRa substituents (as previously ded¢i/nezos/009819
herein). In many instances, the substituted hydrazine
Conpound A4 is commercially avail abl e. Wen not
comercially available, a particularly sulystituted
Compound A4 nmay be prepared by nethods kngwn to those

skilled in the art Mor e sleem fically, a ogenat ed
XaRa subst it u@nt {noi ety i's Set egks hydr azi ne
hydr at e Fabi: ad alﬁd%used . _further
purificatio sl Cogpound as descr/i be

5C i

conpl et el Yr LA Bsampl e 3). The Conpod’ﬁ%ﬂ" ASgRsoﬁeri c
mxture is Sséparat ed via flash chromatography (el uted
Wi t A substitiuted ilyérasiod inainechiviride GosmpowechA 4 andig s r(P%%um

hex & d the [li
ool e nG RRU N A% o ko Pl A Rk 4N S AT
CHEJ14nd tholilk) aGobpaetnpbrabreiudgisnstart autneu)heuq {The resgtion

ositian th X2R2| ne t
il S TEg e AT e S ST e SR S Pt Pl
Et@@&'(&thﬂrhc%tfehar?@ tht IM)eTre élrg&thlayBLSls a/lasi&di separdthé and dried,

arated maj or omer Cor;p? reat ed g a
theciet and Sien BHe G T K Bty A5 s £

miz R 8Mtordts RviRseid Anidire WAKER , &HAKRD @sohrieksere praskns t Ther ed
overni ght. The reaction | s gquenched anc'AjPéextl}élgal ed with
)

XRa SEISEpRt npeiefy RN Sempprnd A4 reppesppts DRI a2 erne

ser SRR Ge s@éﬁﬁltédsdrrgﬁé &6u fn'air berRed aifickr 60 AReNtgositied ad KR,
acuo to yi el Corrpoundp A8. A reagent (such as SCC 2

Or@nmedﬁyHOStEﬁrl@i*Kd’ez) and the like) in a solvent (such as

CHZ%@ h%gzﬁgﬁyd!réchﬁ))ndé ar @iﬁg&gcﬂl&lcfém%ﬂﬂd A& n#dy be

mbi ent terrperat ure under an inert ni trog
comqm@s bhise &ee ise by sedode knavciodhese skilled intheyt Jp thef | ux

ex&%;ﬁ'i&e gﬁkyﬁr%sgnpfn\'@lﬁﬁﬂ,t thd Free base is prepared either in situ (as shown for

illustrative purposes in this Scheme) or separately (then added to the reaction mixture)

by reaction with K,COs.

As illustrated in this Scheme, Compound A4 may also be further substituted
with a variety of X,R, substituents (as previously defined herein). In many instances,
the substituted hydrazine Compound A4 is commercially available. When not
commercially available, a particularly substituted Compound A4 may be prepared by
methods known to those skilled in the art. More specifically, a halogenated X.R,
substituent moiety is reacted with a hydrazine hydrate solution at reflux and used

without further purification as Compound A4 (as described more completely in

Example 3).
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mn, then concentrated in vacuo to afford the
correspondi ng acid chloride internedi ate Conpound A9.

w@eompoes3d3 A9 (optionally in solution with TEA PCT/US2005/009819

(triethylamne) and the like) is added to a sol ution
of a substituted am ne Conpound Al O (in a solvent such
as @M&n@nﬁdmasdmdm)mamreampeﬁtedtmmﬁhahmnﬁtdgmjﬁy

nert ni n at nosphere. a Co ound. Al.O
(ed G mibleR g U AT B b U £ L G ARITRIVHE AUED)
t0GRETEE @é@kﬁaa rﬂéj&* 1L&£14r @on@omrAs & Ahlngr sbRS @&Hﬁ@@ld A7
am ne ound % prepared by nethods known
Tl@%mwﬁw@ngwfmwnﬂ A6tip@ibglitpted %@eéb rﬁ%’@ﬁ@i with XaRRp (XoRa is
S [

e P0G TPk o Bon g AT B RUREH P Bk
with &:Ri (edhereiTKeR 108 glesnitts | ayer is separated and dri ed,
then filtered and concentrated in vacuo to yield a
crude product. The proaduct is purified via flash

chr omat ogr aphy (el ut with a solvent gd xture such as
20% or 30% Et QAc _in h
Conmpound Al | RsXf
Schene, the Conp

oninthis
I %8@ substA t noiety
I ncor por at es tgg(é portion of e 48ibsti t uent
from Conpound andi®he - NH portl on “ffiom Conpound
Al Orpahy ?elt&i 3ol RoRBSEMpoARE AR it Wil reagent solution -
C§R6)C( ) Zi R7 or - (R6) C{ O N(R9 ) Z2R9, and wherein Ré
(sych a3 b sinure EAVRSHE IR slventsarhyas TR abwpfer and the like) and stirred
onxfrﬁg%] MXAt?)m(ﬂ%ﬂgﬁeg Eﬁﬂﬂﬁct@& %ltﬁlé)séwgﬁt)(sd a@@ijﬁélot 0
solution o oun (1n a solvent suc
Et@élc ehd thedéehahe)or ganet lﬁm 1s| dr’f@é)ﬁlﬁem@ Cow@esmt@n* alt yaguo to
N3 (sodium azide) (in water) is added
yleg&) &ﬁb d(%é\lamc The reaction mxture is stirred for
about 0.5 hrs, then}@lluted (with one @r nore of cold
wat er, CH2d 2 and the i g=dayer is
washed (wi t Rsbmg

A reagent (such as SOCI, (thionyl chloride) and the like) in a solvent (such as
CH,Cl; and the like) is added to Compound A8 at ambient temperature under an inert

* nitrogen atmosphere. The reaction mixture is stirred at reflux temperature for about 15

min, then concentrated in vacuo to afford the corresponding acid chloride intermediate

Compound A9.
X3R3
SO
/
I’ N
; All
RsX I
424 XlRl

Compound A9 (optionally in solution with TEA (triethylamine) and the like) is
added to a solution of a substituted amine Compound A10 (in a solvent such as CH»Cl,
and the like) at ambient temperature under an inert nitrogen atmosphere.

In general, Compound A10 is a commercially available substituted amine.
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brine and the like) and dried (using sodiumsulfate),

then filtered and concentrated to give an azide
w@eopoessd3 Bl . f-BuOH is added to a sol ution of PCDIROFNIS1Y

Bl (in a solvent such as CH O 2 and the |ike) and the

m xture is refluxed for about 48 hrs. The reaction

WG &dmihSrcia M SRNbB1at Sehrdthrigdtbsinesl aniae Ebinpaadgeld .
colum (eluted with a sol vent Brgpxt ure such as 10%

magtbemecrpid e aghers kepvig (pdhose sglieindbedt ed ani ne
gded s0lvehi f@nfopfh péryasTuing, B2
nnﬁgy{sigﬁn&?ur?taﬁé&ﬁo lgs Cl—égclgléﬁgnd the | |0ke and tlhe "
dlln’ueat(\ulltlea ngctare iof weldr anvdeehi@nand thinlke) o Bla orapnipleseriet i s
concent,r
5 seREGE B b el Bl P S VAR Ll Gprpduct,
Thepdact isnirified ial MsiNal@einatogtaphy Getrded \M’éh # podednt pvfuigrspeiuhs

20t P ER b o B " s ERAALE (On: Tonal 1y

i N 56 pikpodds ofiillfstrdtioh ianids Stienlel theporr@omdﬂbﬁl XRsa

sol ution of a subst
UK ORE DR G T oo i Al S pound
10 AStBARRS B HEtidh 4@ @smpmatmrm whagiaX,at sasphed 8; iskiber
m xture is stirred at_r. ut 4 hrs, then
RalSHBMRe 8t €RORHINIB I Re g PR Reh BT col urm
(eluted with a solvent gixtre such as 15% 20% or 30%
Et OAc in hexane) to provide the target Conpound All.
For purposes of ill% '
Conpound A|RX5§h
NH portion of substiuent nmpound B3 and
the RgC( O - porfi on’f g pm¥Cenpound %éel n X3is a
-NH and R3 |P3Xe|tE¢ al, - (REPEK) ZRi 7 ,&§ N(R8) R8 , or
-(R6) C(O N(R9 )Z2R9, and wherein R6 is absent. The
sy ni leetalytic exaws |oésetmwavlammqnmm breméder{ (4B NBPds Adsied to a
15 ol Ga P n Aoy s Et R RRE I ek PIRAMDHRS)
0°G.NY @Ma&ﬂ-saﬁﬁﬁ’pbﬁ\lﬂﬂ 3 (sodlum azide) (in water) is added dropwise at 0°C.

The reaction mixture is stirred for about 0.5 hrs, then diluted (with one or more of cold

TPtuent npiety

water, CH,Cl, and the like). The organic layer is washed (with one or more of water,

brine and the like) and dried (using sodium sulfate), then filtered and concentrated to

20  give an azide Compound B1.

t-BuOH (tert-butanol) is added to a solution of Compound B1 (in a solvent such
as CH,CL, and the like) and the mixture is refluxed for about 48 hrs. The reaction
product is concentrated and purified via silica gel column (eluted with a solvent

25  mixture such as 10% EtOAc in hexane) to give a Boc-protected amine Compound B2.
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15

(55) - 3- (adamant an- 2- yl car banoyl ) -
1-cycl ohexyl -4,5, 6, 7-

wo eaosabipds o- | H i ndazol e- 5- carboxyl i ¢ aci d et hyPCEEEE05/009819

(Cpd 208)

(5i ?) - 3- (adamant an- 2-yl car banoyl ) -1 -cycl ohexyl -4,5,6, 7
- tetrahydro-| Hindazol g-5-carboxylic acid ethyl ester
(Cpd 209) 4-oxo- cy8I ‘eéanecarboxylic acjd ethyl ester
Compound | a (3.4 gy 02 nDI)Rm@e\a ded™ o LHVDS (20
m., IMin Tk-/0.Q2 ) +A—FHF \a’at about -78
0C under N2 anéggzgﬁggd éﬁATﬁ“78 OC 0 N mn. Then
oxalic acid di By &t er @ﬁﬁpo I b (4.04 g,
0.02 nol) in ¥#F ($§RnL) was transferred into the

m xture via cannula. The m xture.was st h
Tt viesafi s obfomprmatidi Sirbivfas CHicR et o
the‘MkEf‘arﬁQﬁéjﬁﬁctnﬁg Nl ol ghth erhp ke prd@ﬁ:t Q@Bﬁ@ﬁtrﬁtadl &t
in vacuo, then extracted using EtOAc q%& e
nd washed (with one

thefEes@iNe indigsobied fioraco bant ssclpisdil aaldé%ld"é) a
%ﬁ‘é X n%yd; e ne&iamammt), ehea Giltdred
O“%?'fﬁftlgﬁagjrﬁ r$h6d1%1& Pa N t‘gﬁél ch was us)ed in t?ree
muhemtm$meptmgWh@mmnmgﬁbhepmﬁhB$f|catron The crude
Conmpound | ¢ (2.98 g) was stirred with cycl ohexyl
hydr azi ne hydrochlorlde Coympound | d (1.51 g, 0.01

nol ) and 05 ml )T 2 (30 m)
under v rnr@htRand t’hen ed with water.
The crude prod ﬁf—ﬁﬁTograp,rc Yqpurified
(eluted withg3 % uﬁ{&?xane§ﬁ%o ford a mxture
of a nmmjor isoner oun e (2.5 g, 66 5% yield

fr orm@mqnd B3doptinalini saluipmwiithTEdnand teolise ifridded 1 2( 0. 3

o2 O SRR s SRR I
hke? atf’ arﬂblé‘ﬂit)tem[&raﬁﬁre (uhér amineruittdgep athosplere. 2Tlg2n(xgp;|e 1sns}1rred
at rﬁ,)f?r zﬁ‘pgag%ll P@ﬂhexgsdncin.(t?gd (a%’pur]r 1e’%gv]1_e.§ gg’: ( ’cohgn:nﬁ gelgtle(};rwj—th a

solVda) mGouR Guhchs 115%, R% 08 F7%6(BW® K 41 hekbhelKRp1OTIOEK!S:, taiBO10

Corrl\l/I')_'oZu)nd(rjérl15 02 (1H

For purposes of illustration in this Scheme, the Compound A1l X;3R3

substituent moiety incorporates the NH portion of the C3 substituent from Compound
B3 and the RyC(O)- portion from Compound B4, wherein X3 is a -NH- and Rj is either
-(Rg)C(O)Z1R7, -SO2N(R§)Rgs, or -(Rg)C(O)N(Rga)ZoRo, and wherein Ry is absent.

The synthetic examples thar follow herein describe more completely the

preparation of particular compounds included within the scope of the present invention.
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m, 4.16 (2H, q, J = 7.2 Hz), 3.09 (IH m, 2.82 (2H,
m, 2.62 (2H, m, 2.21 (IH m, 1.91 (6H n), 1.69
W@ bod5/099353 1. 58 (9H, s), 1.25-1.45 (4H, nm), 1. 2BCT(/BBR005/009819
J = 7.2 Hz). The separated nmgjor isoner Conmpound | e
(4.2 g, 11.16 nmwl) was treated with a 50% TFA/ CH 2C

12 solution (20 nmL) oveEX3BBSL an 8 hr period
(over ni gfsts)-3-(Adamastah-2eyitarveas ybviapeidited-4hHd7t he
resi dugtr rwahmzu%sma@dxgmlczaoﬁdaetgﬁ\eaeﬂ({:@;iaD&)h exyl -

4,5,6, 7- 5% %{a'ﬂtala r4t,)533<yl ic acid
s AR LD S o
I

1HNI\/R(CDCIBOBOO 426(2_)H q,J=71Hz)
4.13 (1H, m, 1375‘ H ay, 2.3 (IH m,
1.92 (6H m 72 (1 ¥ ,1.

Conpound | g
(3.6 g, 11.2 wbl) /was1s eacte h ®hi onyl chloride

(14 ni, 190 Mol ng rpEEtuxetk for about 15 min to
form an aC| dochlo)o/\'adeHl nt er medfata. ~The i nt er nedi at e
was furt h
e P T
wabChi2deld20 LHM;DE (MeLplrM GuTHF a3.0>mdbdn WHE (15 mL) at about 78 °C
un&eéi\gr?g%i ot?ra cga:g 9? (]é ¥ora§ rrrln}cll %Qen(oe)gai’lé gch W tteg bﬁgff/%géroo‘c in
cOﬁ@daxlnmm ea(rng l;@l(nanda;amgm}) €lls mﬂy)c\*/zcshﬂmyfbm!ld iB{oB g mtietre arhz
i ndazol e [ S oun
cofuf. (SRS, GraR TRV ML B S AR
quér@ﬁ@fﬂﬁﬁh §£@1| Ef@féld M1 andvas pedadn tvae mdemﬁdtdacym S)eﬁa;g ke d
via chiral _colum._c¢ ed w 90%
exprsiedne o BAT LY B AR B arbfasit  Greh o g
butg x@l}qi4ﬁﬁo(dyabhe§dﬁﬂé¢htb@ﬂﬁ[c a@Qi’ﬂ@lﬁ)}t] Reter208mpdad it 75.8 5%
+, 476 (MrNa) réngJ Br) 3419 2908, 1732,

Wh%e‘sis@ﬁ‘?dlm ﬂi%%i\/ﬁel(t‘ﬂﬁ@% bp‘m%a . 7.25 (IH, d, J =
83Hz) 4.22 (IH, n), 4 14 (2H Q. J=7.1 H), 3.91

(IH ,332(IH dd®:164 .3 Hz), 2.83 (2H,

Ly @ %@

1c—-—'——>

The crude Compound 1e¢ (2.98 g) was stirred with cyclohexyl hydrazine
hydrochloride Compound 1d (1.51 g, 0.01 mol) and K»,COs (0.69 g, 0.005 mol) in
CH,Cl, (30 mL) under N at r.t. overnight and then washed with water. The crude
product was chromatographically purified (eluted with 30% EtOAc in hexane) to afford
a mixture of a major isomer Compound le (2.5 g, 66.5% yield from Compound 1a) and
a minor isomer Compound 1f (0.3 g, 8.0% yield from Compound 1a).

Compound 1e: MS m/z 377 (M+H)*; '"H NMR (CDCl;3, 300 MHz) &: 4.18 (2H,
q,7=7.1 Hz), 3.95 (1H, m), 3.14 (1H, m), 2.82 (2H, m), 2.63 (2H, m), 2.21 (1H, m),
1.89 (6H, m), 1.66 (1H, m), 1.58 (94, s), 1.29 (4H, m), 1.28 3H, t, J=7.1 Hz).
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(IH, m), 1.88 (23H, m), 1.32 (2H, m), 1.25 (3H, t, J =
7.1 HzZ); 13C NMR (CDCl 3, 75 MHz) d: 175.5, 162.8,

wa4ds59s3388. 3, 116.6, 60.8, 58.7, 52.9, 40.4, BEI/S2005/009819
37.6, 33.0, 32.9, 32 54 32 51 32 47, 27.7, 27.86,

25.9, .25..9, ..259..3. 6: Anal
25 ¢ a2y 1208 2% e Bk Btk Rap i Yoma Rl 8%

oY &

e e T e S ey
L. 9310(|6H (nl),, 13698(1Hr et i'rM9Hb$)cy%5 b2 .(‘Qi Iphége (Hp )= é{ﬂﬁé@

(Cpd 194) Cycl ohexanone Conpound 2a (20.54 g, 0.25

nmol) in Et O (1 ) was added to | ution of
LHVDS (250 miL, nol) in Et20 (40 ) at - 78 0C
under a N2 at nosphere. The m xture was] mai ntai ned at
-78 0C and stirred for 60 mn. A di oxyl ate
Conpound 2b @ 0.25 m\bl ) i (100 nL) was
added to the X o Whi ch was s on 78 0C for
1 hr. The F¥acid | xtur gpas owarmto r.t.
over 3 hrs the reaction was q@s&]ched with I N HC
(150 nL), The organic |ayer was extnracted with Et O

5 ( Zo@hmekara%%& i¥nte dafn:p&ﬁldQQQ4 Sepay. &g 1%@1401} WeNrdddasth

w th drous sodi um sul fate ['tered and
a 5eYnkeN €édohumm@@@@L)toaerwbemtdm&@r@erugi (oygmaght). The

solgén(? ms é%{z g?&%d%ﬁ Itlfél}ﬁ)féﬂe)wa‘gl%gﬂeg VAl &y @lbﬁél gx\?esf %clohexyl-

c as a yellow oil. Conpound 2c was used in
4 5t6|;fétetrebadr@{1é[pndazp}¢c&ﬁ -dicarbedydic acid 5-ethyl ester Compound 1g (3.6

5l 0 enzyl hydrazi ne di hydr ochl ori de Conpound
@g/ )_’ng@ggg Q)SBEO mvbl ) and K CO3 (2. 77 g, 19.5 mwl)

10 Wer@oramimd 1goMs 865U (MﬁHbf%@dﬁﬁMd HANR (8B Ch, 3@) 85

MY Bt ph Bt g T et e R SR R BT e Tl

m),SL 9 (GEG OV ETN(1Eh in), The(7Heagt i on mi Xture was
concentrated to dryness and diluted with H O (100 ni)

and Et OAc (500, nmL). The organic |ay s washed with
bri ne, sepd, dried wth anhydr sodi um sul fate,
filtered ano

N\N (1). SOCl,
\ / @) f:Il_ll\lC' \ /
OH 2
o 19 g 1| g

Compound 1g (3.6 g, 11.2 mMol) was reacted with thlonyl chloride (14 mL,

15 190 mMol) and refluxed for about 15 min to form an acid chloride intermediate. The
intermediate was further reacted with a 2-adamantanamine hydrochloride Compound
1h (2.09 gms, 11.16 mMol) in CH,Cl,. The crude product afforded was
chromatographically purified (eluted with 30% EtOAc in hexane) to provide a 3-
(adamantan-2-ylcarbamoyl)-1-cyclohexyl-4,5,6,7-tetrahydro-1H-indazole-5-carboxylic

20  acid ethyl ester Compound 1i (3.2 g, 63% yield) as a white solid racemate.
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concentrated in vacuo to yield a product as a crude

oil. Purification by flash chromatography (eluted wth
WQoMs a3 | n hexane) afforded a nmjor isoner BRebesnW$/009819

4,5,6,7-tetrahydro-| Hindazol e- 3-carboxylic acid et hyl

ester Conpound 2e (1.51 g, 60% and a jgnor isomner

2-benzyl -4,5, 6, 7-t et rahydr o- 2H i ndazd 3- car boxylic
acid ethyl ester und 2f as a col ess oil. IN
NaCOH (10 nL) was added to Conpound 2e {0.30 g, 1.05
mvbl) in THF (10 NThe nixture SstNrred for 30
hours, acidifie ZHWIth I N eMtract ed

with E 71100 or gani ¢_|-ay€ér Nwashed with
bri ne, pu,g@l ovier sodbum te\\then Bilte ‘a‘l and
concentrated i n"Ovackgq be \m\zyipdgoQS 61\
tetrahydro-| Hindazol e-3-c yI|c aci d Conpound 2g

( 0 1"9& r@sem?@%m?@m& 1M¥a$ enasi@brhéticallniepamtedoit idaledumn
was added to a solution of the

ché%mﬁes&wwelaaddw polisraneig IFo) tomoyjde tn G3-epapsieyres i
Céhisdnd 26§-Q1dﬂﬂ)(R§-Ena?1ﬂJ9ﬂn@f‘@orh§dm§r2@§ure under a N2

atm)sghere The reaction was stirred for 3 hrs an

cond¥ f’Vfa‘ﬁéc{Mﬂ{)\/aé‘E a&MeHdladt f%ﬂ%&?) gl 8&910&51;76%116% caci dl
d
Nl%kqat(ﬁ?l m ne % ll}gdqgggg %@b?'?fgnd%?t?‘?g&%’&{ae

HAphrPb (k] nRh3. 650(1}12 dg,,J 9189, Mvblk), 2wereH adyéd3t(@Ham), 2.20

ol ut.i 13
AR N R ml 35 G Pb 2558y - LH0h aGNMR (€DCL, 75
MHym( :qablb,gra'fzcﬁe 1@5{11(3!@;&} 6| ,©0. 807&|7,gs,2 9, 40438 (?NDJ6¥]33.0, 32.9,
repare rom conmer ci a ava| a enchone as

2 e ST T SR S FA. Fd B, e 146 Al it &
CPL N id).71 BR HJ8.67VRd 9@6€mund1@9ﬂ1 3234, 8.¥008)9.0n CH2A 2

(10 nL) at anbient tenperature under a N at nospher e.

The reaction was stirredxample2t. for 3 hrs, then

di | ut ed hdnbyvps, 617-téiddd yio) 1 FRRdaLIth- @lcaI(bSlema)nd The

organi ¢ (i @%@etr rrv&}?l—‘é%@é‘lbﬁi Edhesttd-plamhdeiCaahygdr ous

sodi um sul T at [

| tered and concentrated in vacuo to
yield a crude oil. PUE)IfI@a-t/Ion by flash

O 0 0
/—O (@] o
2b ~
— >
LHMDS, 2 0
2a THF

Cyclohexanone Compound 2a (20.54 g, 0.25 mol) in Et,0 (100 mL ) was added
to a solution of LHMDS (250 mL, 0.25 mol) in Et,O (400 mL) at —78 °C under a N,
atmosphere. The mixture was maintained at —78 °C and stirred for 60 min. A
diethyloxylate Compound 2b (36.53 g, 0.25 mMol) in Et,0 (100 mL) was added to the

mixture, which was stirred at —78 °C for 1 hr. The reaction mixture was allowed to

. 'warm to r.t. over 3 hrs and the reaction was quenched with IN HCI (150 mL), The

organic layer was extracted with Et;O (200 mL), washed with brine and separated, then
dried with anhydrous sodium sulfate, filtered and concentrated in vacuo to yield 48.50
g, 95% of oxo-(2-oxo-cyclohexyl)-acetic acid ethyl ester Compound 2¢ as a yellow oil.

Compound 2¢ was used in the next step without further purification.
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chromat ogr aphy (eluted with 20% Et OAc i n hexane)
af forded Conpound 194 (0.09 g, 41%, as a white solid.

WA kDOSNEI6CDC 3, 400 MHz) d 7.37-7.27 (m 3H), FCLGsH008M819

(m 2H), 7.03-6.99 (d, J=12 Hz, 2H), 5.23 (s, 2H),
3.76-3.72(m IH), 2.85-2.80 (m IH), 2.44-2 40 (m

IH, 1.80-1.70 (m 7 .55-1.42 (m 2H)
1.24-1.28( ;@’\A;H)’ 1.12 (s, . 0.86 (s,
3H). NS m@m e le 3 N |
| - (I - pheny gl 4,5 { t gt rahyd /IFHllndazoIeSca
rboxylic &xci -1 - T am de (Cpd
249) 1- brom)eﬁ ‘benzene Cg l9nd 33 (B. AL, 58.0
mvbl ) was added to a sol uti oA of hydr azPoe hydrat e
Compound 3b (20 nL) in THF (80/ nL) which/was then
heated to reflux for 8 hrs. The solvent was renoved in
vac iRgnaiydaz2e dilsgioochloyidpgsmaeiaddd (THé 2o?-g anvieD red/grCOs
St AR s SR B R X R Y B o n
Me{CDH 05{emy.) atetitbydn) temperaze meleCop owmapBre. aeraesp@Iam

d t t t hout
holElek S mogthid s Mot S5, THEB st R g 3R s to
dr}@&sx-a(nﬁ-ddutbd eyth D §0 idest EtOARqBeD i hyTheaspaiic layer was
d.2 3.97 20.0 | dded
wag ROl i ieg S B s e Brétagd,
corﬂ%bﬂra)tecamdza&mieﬂ@a Profict lafla Makoi(. 4Eliriﬁc)ﬁtlon'ﬁﬂ_e}fllqash I
en n I rs e s ven
o eempay Lo v 20% MR i it Pl e R A SHinr ATt L onEA-

4,5Y8,1-RetGhizleh A H- iRl oRr Pémbax yliayad emsesvwsbmgouﬂdtn (3 @r
and brine, then epar ted an :?I%-lover

Oto .
60%}6%@11@5%616% Y58~ R reRRsT elaggle- 3&@5@% 3%k
ethﬂ@é&r%ﬁﬂoﬁ%cﬁﬂ@b’hcélblﬂésﬁeﬂ puri fl cation. M5 321 (M#Na,

O O O
c% XosE-tos)
o THF CH,Cl,

IN NaOH (10 mL) was added to Compound Zé (0.30 g, 1.05 mMol) in THF (10
mL). The mixture was stirred for 30 hours, acidified to pH 2 with IN HCI and
extracted with EtOAc (100 mL). The organic layer was washed with brine, dried over
sodium sulfate, then filtered and concentrated in vacuo to yield 1-benzyl-4,5,6,7-
tetrahydro—1H—indazole-3-carbdxy1ic acid Compound 2g (0.190 g, 70%) as a white
solid. Thionyl chloride (0.17 g, 0.39 mMol) was added to a solution of the carboxylic
acid Compound 2g (0.15 g, 0.55 mMol) in CH,Cl, (10 mL) at ambient temperature
under a N, atmosphere. The reaction was stirred for 3 hrs and concentrated in vacuo to

afford the corresponding acid chloride Compound 2h in quantitative yield.
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Compound 3d was dissolved in a solution of KOH (5.6 g,
100 mwbl) in THF (40 nL) and water (60 nL). The

WO e®alopi3ng) sol ution was stirred at r.t. for 12P¢m/E$2005/009819
foll owed by renoval of the THF in vacuo. The aqueous
solution was extracted w EtZOto renmove .i mpurities.
The aqueous er was t e d wth 6 NHCO and
was extract ith Et O ( The organi c | ayer
was separ at edand dri ed oye The sol vent was
renoved in vagtg tmyéﬂwb,(l- (I -ethyl)-4,5,86,7-
adli d Conpound 3e

pde)-293 ( M+Na,

Z

as pal e yel | ow Sth ko MS Tz (+v

100%, M5 mz (-veinode) Z8Y (MP *f0ggs. /Conpound 3e
(2.0 g, 7.4 mwl) was dissolved in CH2 m.) and
treatedwiti S @ !'1(" ;B g').""'Th;e' ffig

solution was heated to reflux for 3 hrs fell owed by

r envEy, (tgéthyRgiR) touamg 093 rMIW@L)Qn@ 8ci@ ERYHELCompound 2h (0.17
ethyl)-4,5,6,7-tetrahydro-| H ndazol e-

|
PR A AR R TR T i R R L i
hyefdclaloﬁd@ @bﬁhbb&{&i ®f0.60 3@39@ 1d ndfiol @x%ré}l’ fchn gorm}@llc)all'yn

( was ad to a solution of comerci al y
availabiq bl %n‘(@)ﬂﬁ ag desgrihedrivRyshoaitidgy Mey s Thmtioih @lidgrd G;
M£r9n O3r 'T}-Meg éh%mm\@bi 34 n dé"a")?g CQH 6? qﬂ}}nLg'agamlF]lent temperature

triethylam ne
unﬂ@@dﬂiﬂtmgsm@peny on vvas stl rred for 2 hrs, then the

reagii %ctmewm%ﬁgﬁggptxo%gh@%ﬁ déf;g\e@*wlm %Fer {bg Lyand

m xture was extracte e organic laye
CHygdHedmli)t Wha OtaiNa Gisierwas Ssparated, dried Wi®@phiych0®(’$06m0h

sulgz{t]% ¢ e4%hd gﬁha‘?ﬁ?ra ed z{z%abc'LPo £ ?{}54 :A@%d{)(;ij’l g‘lclatrl1 vac aﬂ-i c

e Ccru rep ara

chiombtokrdpbx a(nbteﬁt\mmo% Et(pmm lrdear@)mﬁﬁ@dmjcaﬂﬁome 1&4 (0.09 g,
41%tur%é l<:Jdastereorrers in a brown oil. M5 nfz 380
1H NWVR (300 MHZ, CDCI3) d 7.12-7.29 (m

3H) 'H 611\&5((7130@ 400 MBI § 7877 7((hy; 3H), 7.14-7.09 (m, 2H), 7.03-6.99

(d, /=12 Hz, 2H), 5.23 (s, 2H), 3.76-3.72(m, 1H), 2.85-2.80 (m, 1H), 2.44-2.40 (m,
1H), 1.80-1.70 (m, 7H), 1.55-1.42 (m, 2H), 1.24-1.28(m, 1H), 1.17 (s, 3H), 1.12 (s,
3H), 0.86 (s, 3H). MS m/z 392 (M").

Example 3
1-(1-phenyl-ethyl)-4,5,6,7-tetrahydro-1H-indazole-3-carboxylic
acid [(1S)-1-cyclohexyl-ethyl]-amide (Cpd 249)

Br 3b NHNH,
3a > 3c

1-bromoethylbenzene Compound 3a (8.0 mL, 58.0 mMol) was added to a
solution of hydrazine hydrate Compound 3b (20 mL) in THF (80 mL) which was then
heated to reflux for 8 hrs. The solvent was removed in vacuo and Et;O (100 mL) was
added. The organic layer was washed with brine, separated and dried over Na,SOy.
The solvent was removed in vacuo to yield (1-phenyl-ethyl)-hydrazine Compound 3¢

as a pale yellow oil (5.8 g), used in the next step without purification. MS m/z 137
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d J =6.0Hz, IH, 527 (g, J = 3.0 Hz, IH,
384401(m IH), 2.72 (br t, 2H),230 2.45 (brm
wo )05/025352- 2. 26 (brm IH), 1.82 (d, J = 6.0 HzPCBH$2005/009819
1.48-1.86 (br m 8H), 127142(m||—|)12(d J =

4

ﬂ\% % %/M@qM‘%&%”'}g(?@(P;hmyd??I El—xlamlagol e- 3- car boxy!|

ic acid [2-hydroxy-2-(4-nethoxy- phen;@) et hyl ] -am de
(Cpd 241) Conpound 176 was prepar ed acgrdl ng to the
procedure of Exa@ple 2; replaciy Jonpoud 2d with

cycl ohexyl - ~Cenmpaand dand 59 d\NISI ng 2-am nol - (
4- et hoxy- p | ) -lethano S Corrpo/dd2|) NaBH
(sodi um bor ok drlaoe) (O,%gb 25 s\B1®) was added in

one portion to a solution of und 176 (0.08 g, 0.2
mvbl ) in I\/EC]—|(2 m.) and THF ( ) at r.t. The

m Xt(ﬂs{o c@gloﬁg 3/5 ALt ecgdr eeﬂ{?? gsté M, 0?15 r2<t: 973& 2\5

was T e Ue was
midddl)Ghas addbdtthe sollugancmltdnay@c:rud\a@ommlhé dec 6UR g £2550 madiql) and

KA FLyeD R P g IS S SeREAS th Lt FH SRy o s

soBefl wanrsmbfedlie vadid ahd the @sstthe whiext@ioled &rith O¥&S1,. The organic

eva orated t ovi ude rodu i ch t hen
laygy, ¥ ?Wéﬂ‘egy"%‘%é raa? g’i}’ée CESTh a%ﬁ |an&“ pveg Blap0q to
prcl)’kﬂékﬁ@&ﬁ UG d akh FedbiBE)6 d)uspd m\théileexﬁgemﬂn&ltzédheé 29. 8
as a stlcky soljd. M5 mlz 420 (M+Na, 30%,
Puggeaﬂem 7z pgH Y NeH KR (300 MHZ, cDA'3) d 7.25 (br
s, IH, 7.21 (d, JO:6OHz 2H) , 678(d J 6.0 Hz,
2H), 4.75-4. 83 (m

| 3.82-3.98 (mQIH), 3.71 (s,
3H), 3.55-3.6 | 3.33-3. 47~(m TR, 2.70 (br t,
W H, 1581.0 m\ 10H), 1.18-1.39

2 H, 2.48 (|
10% KOH
St et rghydrio- | H | nd3&zol e- 3- car boxyl

(m 4H). Exanple B
| - cycl ohexyl -4, 5/6
ic acid

Compound 3d was dissolved in a solution of KOH (5.6 g, 100 mMol) in THF
(40 mL) and water (60 mL). The resulting solution was stirred at r.t. for 12 hrs,
followed by removal of the THF in vacuo. The aqueous solution was extracted with
Et,0 to remove impurities. The aqueous layer was then acidified with 6 N HCI and
was extracted with Et;O (2 x 50 mL). The organic layer was separated and dried over
Na,S0,4. The solvent was removed in vacuo to yield 1-(1-phenyl-ethyl)-4,5,6,7-
tetrahydro-1H-indazole-3-carboxylic acid Compound 3e as pale yellow solid. MS m/z |
(+ve mode) 293 (M+Na, 100%), MS m/z (-ve mode) 269 (M-H, 100%).

OH . ci

Compound 3e (2.0 g, 7.4 mMol) was dissolved in CH,Cl, (15 mL) and treated
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10

15

cycl ohexyl net hyl am de (Cpd 304) For this exanpl e,

Conmpound 2c was prepared as follows: LHVDS (100 nL of
wa@shhses ution in THF) was added to a 500 nL POL/NE2005/009819

bottom fl ask and cooled to 78 0C. Cycl ohexanone

RTERARER oot Dbt Bl oa B S

rén@valloftthe solBi'eﬁt zlhy)acztbﬁa |paivﬁiieCIO(rIHﬂiéﬂﬁdeﬂ’@frl])@ﬂ,3 .68 -tBtkahyd Q01 H-
) at 78 0C and t m xture was
“£$g¥%é&a Ebgiﬁgmpgﬁﬁéﬁéﬁ%%@nﬁﬁFhId W OiFhe react i on

m xture was stirred and allowed to warmto r.t.
overni ght. The m xture was th oncentrated and taken
up in EtOAc (500 ni) wmnd wash i INHA (2 x 200
m.) followed mater (2 x 200 m_)N The organic | ayer

i ) %@rous sodi um

then dried w nhyds@ sodi uty at e and filtered.
The sol vent porated-t 0 provile an ester

. Conpound 2c ( g, . 7% as an oranga oil. Conmpound
2c ( 1.98 g, 10 ), was taken ot A (40 nL) and

anhydr ous cycl ohexyl “hydrazi ne h ochl ori de Conpound
| d (1.5 g, 10 mwl) and K CO3 ( 38 g, 10 mwbl) were

addedsoldtiw dfioohipbmd/mo 86 igm eehm{) In. CH,Y@ Al s, adSED

filt d d mL). Th nmbi ned
w sp}F 9 oS BOR G A (et SHRPHS N1 P G CoBTiRIcE (a7
mC . 1RM) 1HtCQﬂCY¥|(§ th13@%a gfe%@anﬁlﬂe (@elxﬁﬂed 8 'ﬁ{M&b & . Bhe

m Xxture of a maj or 1 soner ound a m nor
resuEBygSHSICHHPb ATt for 2y, thesls reaqttv@ Ve qunCh@cbwﬁh water (5

m]ﬁoam? WIX%HE (ngs éétﬁctegw%% Efwg?he"@':g (ﬁjc! lﬁi&? A qrahﬂld with 10%

asol ution of d aqueous
NaQFomd lgingpthen tqp@ared nn@dmd HeONa:figs. Abe edvenﬂves eineved ig

s o thd ik baet | Jvasg hiedp b?EPe?ﬁxtéaH\?{Tﬁ? pfggé;{gﬁé/%mmo
pros/aiqﬁqrmpuwé%mmldmm ofdigt«@Apndrninpeane ol 1MB ik 380
™M )10&%f aqueous | ayer was acidified to pH 4 using IN
an :
'H NMR (300 MHZ, CDCls) & 7.12-7.29 (m, 3H), 6.95-7.06 (m, 2H), 6.70 (br
d, J=6.0 Hz, 1H), 5.27 (g, J = 3.0 Hz, 1H), 3.84-4.01 (m, 1H), 2.72 (br t, 2 H), 2.30-
2.45 (br m, 1H), 2.12-2.26 (br m, 1H), 1.82 (d, J = 6.0 Hz, 3H), 1.48-1.86 (br m, 8H),

1.27-1.42 (m, 1H), 1.12 (d, T = 6.0 Hz, 3H), 0.90-1.25 (br m, 6H).
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extracted with Et QAc (100 nL). The organic |ayer was
separated, then dried over magnesi um sul fate and

wo Rdos@9BE3 The sol vent was evaporated to provi BET/as2005/009819

acid Conpound 5d (0.7 g, 96% . Conmpound 5d (0.4 g, 1.6
mvbl ) was di ssolved in 10. nL CH2C 2 (net hyl ene
chloride) and was treatB&mgleh sod 2 (thionyl

chl ori dekydiéhedylnd,d, 6,7 Hieahy@suUlH-indgzadob-wtibosylimas heat ed
to refl yxd f20ky d?aoxlsvrzs(ztaﬁethmep}&ﬁmemtyl]s.aaader(@pﬂved in
vacuo to provide 0.36 g ££4% of the acid chloride
Conpound 5e. The acid chloride Conpaound 5e (0.08 g,

0.3 mvbl) was @@. to a solution

cycl ohexyl met hykapt# ne Conmpound 5f ( 8 nmL , 0.6 mvbl)
in 2 n OGR4 2 land triethylamne (Q.125 nL, 0.9

mvbl ). The re hi\ng suspensi on we s’tN rred at r.t.
jery diluted with fcHed 2. The
va® washeo-witr N S0 (2 x10 )

for 2 hrs an
resulting m

and wat er ¢® 1%d0-—ndy) . THReBHaer ganic | ayer was dried over
sodi um sul fate=t hen coMe@hitat Bd—4nd ud 241i ed on a
silica gel colum c in hexane) to
provide an amd 8% . M5 mz 344
(M#+). . Exanpl napht hal ene- 2- carbaxylic acid
(I-cyclohexyl-4,5, 8, 7-tetrahydrol H

i ndazol - 3-yl)-am (Cpd 178) Tetrabutyl ammoni um

br o@puhgm(r(dri 7Bur9a4 poareq a@ordi)e torthepregadaioafifxampis gt

o R R 2 T e Y S g
1 (%e(ﬂ&wamewl) -@h&ondvid GorppubdRi)( N8l ésod Birhkgrelyydgige) ()05
00QC. odi um e l,ud bon
Ha %5 Wg? é} Yawd‘(:(? i) on%I d%%%g dgr %ogl\?(mloglecmgt ﬁ‘%&ﬁ(cﬁfﬁch 3o @.Q
mM&$ i1 MeOH (@ aﬂotanmmH’m(&mlr) et wa SThe miixfueegwdsoitirrd &t rir &r 4 hrs

andf ST e i) B onad et PO S r . B Ly e

orgadic Yayer was washed successively with water, saturated aqueous NaHCO; and

brine. The organic layer was separated, then dried with anhydrous sodium sulfate and
filtered. The solvent was evaporated to provide a crude product which was then
purified by preparative TLC on silica gel (3:2 hexane/EtOAc, Rf=0.35) to provide

Compound 241 (29.8 mg, 75%) as a sticky solid.
MS m/z 420 (M+Na, 30%), 380 (M-H,0, 100%); '"H NMR (300 MHZ, CDCl3)

§7.25 (br's, 1H), 7.21 (d, ] = 6.0 Hz, 2H), 6.78 (d, T = 6.0 Hz, 2H), 4.75-4.83 (m, 1H),
3.82-3.98 (m, 1H), 3.71 (s, 3H), 3.55-3.68 (m, 1H), 3.33-3.47 (m, 1H), 2.70 (br t, 2 H),
2.48 (brt, 2 H), 1.58-1.90 (m, 10H), 1.18-1.39 (m, 4H).
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10 m.), dried over sodiumsulfate, filtered and
concentrated to give an azide Conpound 6a (0. 11 g,

wW@0e8d5/095863 a sol uti on of azi de Conpound 6a (0.2 BCT/QS285/009819

mvbl) in 5 nL CHC was added t-BuOH (tert-butano) ( 1
g, 13.5 mwbl). The resulting m xture was refluxed for
48 hrs before being condgEpited. The crude pr oduct
was puri-tycksheRyl-495,6,7ltbtehy@o! | I pldaudle-{-edrbbadicwtith 10%
Et CAc in hexane)cychetN@eByBageRCH 8eHed am ne
Compound 6b (0.15 g, 64% . To a.solution of Conpound

6b (0.15 g, 0.47 mwl) in 8 a2 was added 2 ni
TFA. The reacti o\ xture was rred overni ght and
then cogceptrat ¢ Thfé crude product was d| SS din
CH d alpd stbed HH'NWH% K 20 er (2
x 20 am—rl—aye S Qr \\&, sodi um

sul fa fil e?“ed an§t@®bnce at eg=0 0 pound 6¢

(0.127 g, 93% . Napht hal ene- 2- ar bony!| cWPo i de
Compound 6d (5 ng, 0.026 mwl) and TEA (0.01 ni, 0.072
mvbl ) were added to a sol ution of’ Conpound’6¢ (5 ny,

0. 033 mié)éx)a Eheompagid RRvaTipKdphitce ay\/ﬂﬁloﬁfhiLrHM@SG(ﬂO(me of
for 4 hrs, ﬁen concentrated and purified on a silic

L. %%4 sokgiog i T HEP weeefdgr {9 A0 Eremd betiom drsiiaay copled Ové 8
RUEGnIABC&Rpouhd B9 (1AL MB Al18]) 3424 Mﬂ‘"J)HIE%@ﬁéTzIHde 7

adamant an- 2- yl car banmoyl ) -1 - cycl ohexyl - 4 7-tetra

drwuﬁeomdrthq WS S 038 G fer ar- dDIG@pjboxzbl@,f) Compound 2b
(13.5 GHS |19@§MAI) BaLafed sib®Y AR Ol the mixture was stlrred at the

H- i ndazol e- 3, 5- di carboxylic acid 3-adamant an-2-yl am de

sarge [eiperatige Q)Itleltf r aherdagiianborrg wagsticgd pod dipvepagvarm to r.t.
overnight. The mixture was then concentrated and taken up in EtOAc (500 mL) and
washed with 1N HCI (2 x 200 mL) followed by water (2 x 200 mL). The organic layer
was separated, then dried with anhydrous sodium sulfate and filtered. The organic

layer was separated, then dried with anhydrous sodium sulfate and filtered. The solvent

- was evaporated to provide an ester Compound 2¢ (15 g, 75.7%) as an orange oil.

Compound 2¢ (1.98 g, 10 mMol) was taken up in EtOH (40 mL) and anhydrous
cyclohexyl hydrazine hydrochloride Compound 1d (1.5 g, 10 mMol) and K,CO3 (1.38
g, 10 mMol) were added. The mixture was stirred at r.t. overnight, then filtered and
washed with EtOH (20 mL). The combined filtrate was concentrated and purified on a
silica gel column (eluted with 20% EtOAc in hexane) to give of a mixture of a major

isomer Compound 5b and a minor isomer Compound 5¢ (2.3 g, 83%).
N, N\N N\N
O o O O
o) LiOH e} SOCIZ o)
5
S¢ o> % G ¢ d

The major isomer Compound 5b (0.81g, 2.92 mMol) was dissolved in a

92



10

15

20

The

3- (adamant an- 2-yl car banoyl ) -| -cycl ohexyl -4,5,6, 7-tetra
whg@s093353H | ndazol e- 5-carboxylic acid ethyl eBtBUS2005/009819

Cormpound | i (100 ng, 0.22 mwbl) was added to a

solution of LiOH (lithium hydroxide) nonohydrate (46

sniyyon of MeQHY 24 miaeiadTHF (STHE) si@guees &40 1052 LiOH e 8 mL

I—Fb;tw%g ?dcy\?sgﬁé }nr{ rg way ghlr%Iéi%Pes?)té 4rh'rst ‘the%ré:gncien{3 ﬁed aréi diluted

cen vacuo. e Was ne
wikht watérl(1 64GnL ). oT}m mmlt(ﬁgmgmd sAA@ABn(veié waghedOBH) Bal¥Awin

V\,hl t e z 426 1
et 3 bt Wptti Fog gt i 1 g S gy B end
eﬁtrzﬂﬂed(\htﬂ Et@Ac @O(S&Lﬁ | "Hie di@amozla% wlab kkpari}ed, thed riéBdber
m, 2.21 rt[)] m, 1.35 (2H, m. Thi onyl
MAgNESFYy L tefﬂlﬁ Ltffe@agh%ﬂ’él\@&{ Vé5 %ﬂ%ﬁ%@ Progdy 4MaGi,
Cg@g&ﬁ@@ﬁ %@g%g he m xture was refluxed for 10 mn.
t

hé excess i onyl chloride was evaporated and the
r esi doapound Sd49 ﬁ@dl Qinolgmagylissolved in 10 mL CH,Cl, (methylene

c%io%%% aﬁcilv%z% &c%%td}‘igi sdef, &hﬁﬁ}l%ﬁloﬁ@%@@%ﬂ arhle GediBin ng o

- was a resi in'CH d2 an
sqhittkanuwas haeisd @tﬁeﬂwef@r ’5 s apg theisalvenardsaemowedtin Va¢upiG pl@rvrdie
[ 0 sul fate. The crude
O%gg%t:@t%fs?e %lrljdr 9’?"@%%%’ ?g%ggr ative TLC (50% Et OAc in
63.5% as a white

hexane) to give ound 228 (8
solid. MSnmz 5 I\/H—|)+ 559 ( 1H NVR (CDA 3,

300 MHz) d: 7.2641H, b) . 4.19 (I1H m,
3.90 (IH m, 3.21 (IH C(RH M, 2.56 (2H
m, 2.21 (IH r1.7H;9_~ NL.42 (4H, n), 1.19
«(3H s), 1.0 s), \ Exanple 8 [

1- cycl ohexyl - O3- tatjNet hyI cto[2 .2

. 1] hept - 2- yI car bdpoyl ) -4, 5, 6, aRpHTo4-
| Hi ndazol - 5-yl]-carbam c aci d tert-butyl ester (Cpd
86) S-amino-I|-cycl ohexyM' ~-tetr o-1 Hindazol e- -

The acid chloride Compound Se (0.08 g, 0.3 mMol) was added to a solution of
cyclohexylmethylamine Compound 5f (0.08 mL , 0.6 mMol) in 2 mL of CH,Cl; and
triethylamine (0.125 mL, 0.9 mMol). The resulting suspension was stirred at r.t. for 2
hrs and then diluted with 10 mL CH,Cl,. The resulting mixture was washed with IN
HCI (2 x10 mL) and water (2 X10 mL). The organic layer was dried over sodium
sulfate, then concentrated and purified on a silica gel column (eluted with 20% EtOAc
in hexane) to provide an amide Compound 304 (90 mg, 88%). MS m/z 344 (MH™.

Example 6

naphthalene-2-carboxylic acid (1-cyclohexyl-4,5,6,7-tetrahydro-
1H-indazol-3-yl)-amide (Cpd 178)

Cl. o Na. o
& N :
N N
\ \ r\/lN
—_—
5e NaNs, 6a O
(n-Bu)sNBr

Tetrabutylammonium bromide ((r-Bu)4NBr) (10 mg) in a catalytic amount was
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15

carboxylic acid
(1,3,3-trinethyl-bicyclo[2.2.1] hept-2-yl)-am de (Cpd

w@2)0509339& | ohexyl - S- hydr oxy”" J-t et rahydro- PCT/US2005/009819

1H i ndazol e-3- carboxylic acid
(1,3,3-trinmethyl -bicyclo[2.2.1] hept-2-yl)-am de (Cpd
a@B) tohe eintitinng ltayclbhexyp# O cetitstrahyaifo- EXandakele-3;cagbonyl chloride

cgppiiieBat o> B TR e R GO R o s
(sPHiREEzRe) RYFMPREXARANSIUGBARONAIEL) das MBSl 2 dRH ik Pikideq by d

to produce o .
Tiiresdiingpreastipo aribiorpvasrtirred for §dut hipis helng diutsd Fithcald; ¢

cid ter Co un J I
~REL e S B0 has R s B RTPRR sl
10x0),cYiet ohaxydiimackite, dil@eiddneé téneckniesddes gonpazide 2c
and cycl ohexyl - hydrazi ne Conpound | d was used in
CﬁPHE@d&?(EEE§J$ﬁédrazine di hydrochl ori de Conpound 2d
to produce a major isoner -tert -butoxycarbonyl am no-
| -cycl ohexyl- o -te hydrolH ind zﬁje-S-carboxylic
acid ethyl ester Naggpound 8c and g minor isomer
5-t ert but oxycar bony/l ani no- 0" "NH
2-cycl ohexyl -4, 5, I~ t et rahydr o- Rdazol e- 3- car boxyl
ic acid ethyl .Q r\/JCorrpound 8 ig the procedure
of Exanple 2, Cbngg%ﬁi;ﬁgamgg us Q;i“ pl ace of 1-
benzyl -4,5,6,7-tetra roHyﬁgindazgl - car boxylic
acid ethyl ester Conpound 2e to produce
5- t diota dplntion pE eridedpyrheavind 6a 10%9‘:(5)-611@%;11)14,55{116 Cra€btwash

0 NARERLB 1Bz ). 118, h'%ﬂlpﬁg'&' 8€fuxed £
adﬁg¥ﬁguéﬁgkprocgﬁﬁéggﬁgq%ganp*e 5%% g% ound 8e was
48Uusebeipre helngcenashtrdted. The crude product was purified on a silica gel

1c hexwvl ¢, - - S| B
coPRUELISHAL e BUSRCY iy B o et e Ll ndag b
6bl(0353; 64% et hyl - bi cycl o[ 2. 2. 1] hept - 2-yl am ne

hydr ochl ori de Conpound 2i was

e

O)\NH NH2

AN x
N N
/
(i:Xf& ———~—>—<i:§f;
20 %TFA,
6b {t:j} CHyCly 6e {t::>

To a solution of Compound 6b (0.15 g, 0.47 mMol) in 8 mL CH,Cl, was added

2 mL TFA. The reaction mixture was stirred overnight and then concentrated. The
crude product was dissolved in CH,Cl, and washed with IN NaOH (2 x 20 mL) and
~water (2 X 20 mL). The organic layer was dried over sodium sulfate, filtered and

concentrated to give Compound 6¢ (0.127 g, 93%).
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used in place of
(21S' , 3i ?)-3-am no-bi cycl o[ 2. 2. 1] hept ane- 2- car boxyl i c

wa@eeod/oet3hyl ester Conpound 24b to produce ConppOmdsSBBs/009819

Ester Conmpound 86 (0. 1 g, 0.2 mwl) was added to a
solution of 50% TFA in CH?Cl2 (2 nL). The m xture was
stirred for 3. %S evaporated to
gi ve Conpound as a TFA salt. M5
mz 399 (MHH) +, VR (CDC 3, 300 MHz)
6 : 7.05 (I & (lH m, 3.64
(IH m, 3. 7 2o&98(1H, nm,
2.36 (IH m5 156 Hol. 95(HH ; Bi1.41 (8H m,
1.05 (3H, s), 1. 02 (3H, s), 0.82 (3H,—s). Conpound 92
(0.1 g, 0.2 mwl) was added to a so on O NaNO 2 (27
mg, 0.4 mvbl) in acetic acid (3 nlL) 0 0C. The
m xture was stirred for 2 hrs and t product was run
on prep TLC (30% Et QAc in hexane) to A ve Conpound 93
( 22 thé/lérf‘e]-ﬂc;%&)%l cm@ldai%nﬁﬁﬁnc( NH'S) rhg, o@@z% rﬁmma)ld FEA
CcDhCl 3, 30 (%é , I\qg
(©. @1 g@, 0-0¥2 mAol) @ewzdfterlrtp ?ﬁlutlozl omnqun °(52n%£’0(2%|111 D).
Th@eact@on%lx@drklwamnrrea 282 fo? IZIlahrsr@hen %or?c@ntﬁ:ﬂﬁi arﬁﬂ) uritiedén a

géH s) 09 s)
s1hga gﬂ@ nm (eluged thh 15% EtOAc in hexane) to glve Compound 178 (5.1 mg,

d/5 Cyl Y byt +(3 3-di met hyl -ureido)-4,5,6, 7-tetrahydr
60%" Mﬁ'%gzore-ﬁ 3-carboxylic acid adamant an-2-yl am de

(de 89) Di net hyl car baMl)rl de Conmpound 9b (0.56

daQUrf
TR
Conpound 92 usin ciq

8 d TEA
(0.3 gl-asclibBp4rg dﬁﬁ%ém( 013%? m an
sti rr edaqip-adarpangangyglapy otﬁt %th ¥ ed VVI th

I N amide] (de

g_g\ LiOH ﬁde 223
1i NH

The 3 -(adamantan-Z-ylcarbamoyl)-1 -cyclohexyl-4,5,6,7-tetrahydro-1H-

indazole-5-carboxylic acid ethyl ester Compound 1i (100 mg, 0.22 mMol) was added to
a solution of LiOH (lithium hydroxide) monohydrate (46 mg) in a 3:1:1 ratio of
THF:MeOH:water (10 mL). The mixture was stirred overnight at r.t. and then
concentrated in vacuo. The residue was neutralized with 1N HCI to give Compound
223 (87 mg, 93%) as a white precipitate. MS m/z 426 (M+H)", 448 (M+Na)”; 'H NMR
(CDCls, 300 MHz) &: 7.26 (1H, b), 4.21 (1H, m), 3.91 (1H, m), 3.31 (1H, m), 2.93 (1H,
m), 2.75 (3H, m), 2.21 (1H, m), 1.88 (23H, m), 1.35 (2H, m).
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NaOH. The organic |layer was dried over Na2SO4 and the
CH2d 2 was evaporated. The crude product was purified

WO 2@sm03383m chr omat ogr aphy (usi ng Et QAc as t heP€l/us1mn3/009819
to give Conpound 89 (0.8 g, yield 86% as a white
solid. M5S mz 468 (M+H)+, 490 (M+Na)+. 1H NMR (CDd 3,

300 I\/I(—Iz) d:m7(IH, b)., 4.32 (IH, @4: 6.6 Hz),
4.19 (1H, m,[4. 07 (IH 3.92 (IHL ny), 3.21 (IH,
dd, J = 16.0,% Hg) f%%_(.m g), 65 (2H, fx)

2.15 (IH, m 02(2H78§))49J.?90( N, 1.75 (6H,
m, 1.32 ( Exanpl
l-(2,4-dich henylnll)gp 7-(4-11uor en yqpﬁézene) 4,5, 6

, 7- tet Pakydro- | Akndazol e- 3- c&

pi peri di n-dit vl ani de-(pd 297) An agueous 0.25 g
|n44rervatCe‘1d)22 onvvasa dto
p- quorobenzaIdehyd onpound 10& (.04 nlL,” 10 mivbl)

and the m xture was heated to 65 ~cycl ohexanone

over u 5 H%Hor;q’?c( rq‘_aé &é‘?eidg'\%{"ﬂﬂdeﬁ%ggg MIDQr

and tIIIH'IﬁlxtJrB Qs PRk&DfE 00 hid. - TIRNS c&E t}ﬁdir@'ﬁc}ﬂbn&@twas evaporated
overnignt. | he reaction m xture was $ cidified with IN

angéye residueiygs vathedvith C8eClai {18t temerFH WY Eaine oy

5 7av@§'ngS 8Ras ahedl) andadrs irde Yistdie B CASGL, bdiaRe Ahilt@d wik btred
hydrous sodiumsulfate and filtered. The sol vent was

foe%xpm wegwd tathgNolChendbrineuen fricret sogiirlifies Thpepde
It 7k rméd ﬁy (lgfeggragﬁal TEO S ESA U8 x el 1 06 Erffandi N

exane [ uor o- benzyl i dene) - cycl ohexanone
22@6&mu¢fd5%m}5 g white 9@110154% Cycl ohexanone Conpound 10b

+5
L B PO o D Vet P AR GER0 MR 28 ghed,
10 b)at4d CIH,\/bEQIIGt(iI@nn} . TOHIERL, iy 3'IZI-HF(1H11@) BL7P 3H, mya SBC2HTing
2 AT XRUES Y25 19544189 13) axf Bnf ?15%}1}9]‘1?02 LRED, 0.97 31, 5).

ﬂ Example 8
[1-cyclohexyl-3-(1,3,3-trimethyl-bicyclo[2.2.1]hept-2-
ylcarbamoyl)-4,5,6,7-tetrahydro-1H-indazol-5-yl]-carbamic acid
15 tert-butyl ester (Cpd 86)

5-amino-1-cyclohexyl-4,5,6,7-tetrahydro-1H-indazole-3-
carboxylic acid (1,3,3-trimethyl-bicyclo[2.2.1Thept-2-yl)-amide
(Cpd 92)
1-cyclohexyl-5-hydroxy-4,5,6,7-tetrahydro-1H-indazole-3-
20 carboxylic acid (1,3,3-trimethyl-bicyclo[2.2.1]hept-2-yl)-amide
(de 93)
o O

O~
/—O O
2b 8b
HN
LHMDS 0
I
According to the procedure of Example 2, a solution of (4-oxo-cyclohexyl)-

carbamic acid tert-butyl ester Compound 8a in ether was used in place of

25  cyclohexanone Compound 2a and carried forward to produce (5-tert-
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di et hyl oxal ate Conpound 2b (0.732 nmL, 5.4 mvol) in
THF (5 nmL) was added slowy at -78 0OC. The m xture was

waéosoedsat -78 OC for 1 hr, then stirred and pCT/O82005/009819

to warmto r.t. overnight. The m xture was
concentrated, taken up in EtQAc (100 nL) and washed
with I N, HC (2x50 mL) and water (2x50 nlL). The organic
| mjterycevhensdapiag-atoad:cyelplarybroxedestictapidgHIY etE tLmRodnd Y-
sulfate and filtered. The sol vent was evaporated to

provi de a

[ 3-(4- fléjoré) benzyne) 2-

acid ethyl Jester Comgound 10c (.4 g,

or ange i CH was Nised i Ep W

furtherwy rg) Pi cat | H1dCon'po c%(; /

was tak up i n ethandr ( g en a

(2, 4- di%phen%i’ hy 6I ne %)fdr oc [ de'g%orrpound

10d (0.994g, 4. 62 CCB'(1.28 gh 9.24 mol)

wer e added. The reactlon m ure was stirred at r.t.

over m_lLﬁerg’ nd 180l dreseloRIICHRSRE 34 BLdARRlce 62Bko--
conbi ne e “as toncentrated and

plxmcfyclel'iexnyt') -a@ety d01d<mh>g e$tem@mmmnq 8¢ endeyclphedyl-hpdrEnOAC

i hhe' x&n

| CESAET g o s of bgnmdsppeine gibydrochoride Compoung 24 to

,p?odlﬁte b ataycd i okter 54te1m|lam>t3ear®emdmbinwll-¢y@loa@xy&‘lét,d:%tetrahydro-

ou d 0 E .
A R L e
Muﬁ@b@bdﬂy@'ﬂuﬁd E-tc?dhbl{éb(hlyﬂﬁ O Xi-eedhy (-2 irglazale-6- qatb)oxyhc acid
t hen et hanol §£ ﬁ{rL) wer e added and the m xture was
St PE CAmReuRd 8401 24 hrs, then concentrated, diluted
with water (25 nL) and aci dified to pH 4 using IN HO .

The aqueous suspen was extract ed@ih Et OAc (100
m) . i d i

The organic |aygf was separated washed with
brine, then dried ovewr nagnesi um sul f and filtered.

The.sol vent was e priat ed to provi N aci d Conpound
10f (0.74 g, 98%, o —> o
H 8c NaOH,

O)\/T\ 7 THE O)\OBe HO

Using the procedure of Example 2, Compound 8¢ was used in place of 1-

_benzyl-4,5,6,7-tetrahydro-1H-indazole-3-carboxylic acid ethyl ester Compound 2e to

produce 5-tert-butoxycarbonylamino-1-cyclohexyl-4,5,6,7-tetrahydro-1 H-indazole-3-

carboxylic acid Compound 8e.

EDCI,
DMAP
HN %b HN
HoN
O ohcl 2

Using the procedure of Example 24, Compound 8e was used in place of 1-
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The acid Conmpound 1Of (0.74 g, 1.77 mvwbl) was taken up
in CH2A 2 (5 nL), then treated with thionyl chloride (
wa 20065/093843 1 mvbl ). The sol uti on was heated to P€/U82005/009819
for 3 hrs, the solvent was renoved in vacuo to obtain
the acid chloride Conpound 10y (0.76 g, 99% . Conpound
cytahek - 704kdirgky-405,8, 7vdtbihy dnoveld -adaade-8 -Garhoxsdic utid gongound

B e GRbEIL e SR B e R e
udell i£H1RE GFTRITSR)(Darlnd-bidyclof2 2 1 THvbthe-2-E4180:Sis REAS Y NestaS
stirred, then diluted and washed. The organic | ayer
Cowarouad24b to pradice forpewef $hd purified on a silica gel
colum (eluted with 40% Et CAc i n hexane) to provide
Conpound 297 (4 , 80.2%. M5 99 (MH); 1H NWR
(CDA 3, 400 MHz 7.57-7.41 (m 7.07-6.92 (m
4H), 5.89 (s, IHJ], 3.09-3.00(m 2H) 2.87-2.79 (m
4Hy, 2.71-2.54 (M ,2H), 1.93-1. 68 6H), 1.45-1.36
| P97 (10@ np, bl ) was di ssol ved
in CH2A 2 (2-#k) andca sol ution € in ether (1
m.) was adddd sl owly. The mi xt\U? e stirred at r.t.

for 1 hr, tB®n co ted and washe ¥1,h et her
(3X). The remeptdng r was reeéd | acuo to
5 provi de Conpound 297 nyg, 89% as a h ochl ori de

| mz 4 - VR 3 . .
o. 550l Cppipbund W pd'E b 2rttg B, L8 sl Sl ra n
CHYY, (2mP)3 Ths miktdye, wab. sBfre® for 8 hi{ ardabalsqpeakwasdddpporated to
gi\ge" O%nngygﬁﬁ? @.aéggiéldas%?éga A 2H), 2.21-1.55 (m
2- I( 2\4@@%23491}3%51()]6 _,4:2;; UlatuNﬁﬁydﬂlé{M\tﬂﬁl{FD@gzmé}H?y} %:-7€(ISI‘()QH¢
Su oni ¢ acl I 7)-1- en - e -am
10 5.0 GHeRha S EUTb A BanLS B 1Y mh 208 T 3168 CHgm,
23631 fldn) Wess- 80sled 11, m), 1.18-1.41 (8H, m), 1.05 (3H, 5), 1.02 (3H, s), 0.82
(3H, s).

N\ N\
: N
W) HNO, \
O O
NH, OH
HN NH
Cpd 92 \% Cpd 93 \%

Compound 92 (0.1 g, 0.2 mMol) was added to a solution of NaNO, (27 mg, 0.4
15 mMol) in acetic acid (3 mL) at 0 °C. The mixture was stirred for 2 hrs and the product
was run on prep TLC (30% EtOAc in hexane) to give Compound 93 (22 mg, yield
28%).
MS m/z 400 (M+H)*, 422 (M+Na)". 'H NMR (CDCls, 300 MHz) &: 7.02 (1H,
b), 4.19 (1H, m), 3.90 (1H, m), 3.72 (1H, m), 3.19 (1H, m), 2.81 (3H, m), 2.61 (1H, m),
20  1.89 (7H, m), 1.70 (4H, m), 1.34 (4H, m), 1.21 (3H, m), 1.13(3H, s), 1.09 (3H, s), 0.82
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dropwi se to a solution of LHVDS (16.0 niL, 16.0 mwl)
i n anhydrous THF (25 nL) at - 78 OC under a N2
wa@btesspdses e. The solution was stirred at - 78 BCI/U62005/009819
about lhr. Methyl dinmethoxyacetate Conpound 1la (1 88
.. 14.0 m\bl) in anhydrous THF (5-H L)W t added' "drf
(B sV The reaction mixture was stirred while warni ng to
r.t. over a period of a (. 3 hrs, then the reaction
was quenched with water . The organic | ayer was
di | ut ed lwiyelhhexytie3.3-dowethl prad-4ms Aderay dn- 1t er and
brine. Tindazstegdaarbodyhy é?ldmn@éﬂ@aaﬂlﬂ@diedﬁﬁd 8% ed with

anhydrous sodiumsul fate, then filtered and
concentrated in @ otoyield a crproduct as an
PA

oil. The oil was™>purified by flash ckr'omat ogr aphy

(eluted with 10% tOAc i n hexane) tonafford
2-(2,2-dineth yl ) meSgOCIONE) QNCorrpound lib
(1.82 g, 65% I hydrgbzl ne di rochl oride
Compound Ilie 75 9. 66—\bly)” and &3 (1.51 g,
10. 92 m\/blszvaere & ed to a sol iti on npound |ib
(1.80 g, 9.10 mvbj,) Y oH (9 under a N2
at nosphere. The reac m xture V\@ﬁjgstl over ni ght
5 while warmng to r.t. en the react| on quenched
W t fbmtt caﬂ?a%y%ﬁlonc:‘lU@o R8ADE (0.57/R1, §assl) Whs aldedv t h
Et OAc (2 m.) ‘and washed with water and bripe, The

drepjian foca Mb}t@el %&9@@%%8& ga A el GueRrads i ous
CSAFIARS %Elkghf‘e prwé@ﬁ}e g5 v d;géi SPAHA TEQ0EENE kRl 151 (:Hzle2

vacuo to yield acrueg ct  as an oil. The oi]

(1pueli)f {The miiytuse veasisticedt S hEsgnd pharepdiop ey qwnehedzwa
R N R Ny

credecpmqugwgs plrified viag@lugn c#@o,@atggaﬁ'lydgqn@g HAAC a5 the elgpgt) to
b of Compound H d
gl%%?égc’ﬁh?as%@ﬁﬁbﬁ)gﬁ%/ggg? gﬁkty%%gnm) at 0 OC under a
N2 anm@#@@ﬁmﬁet%éhld{\labn HiNVIBr(€Dwhs 360 Mz d: T.20 (14,
l.e t he n -
b)q{é%@ﬁt i {I\n:v"?ﬁ%t zgé’g% nﬁﬁ.{ﬁ‘&@{, L83 bLRG W8N YRS, ad, T =
15 16.0, 5.2 Hz), 2.88 (6H, s), 2.65 (2H, m), 2.15 (1H, m), 2.02 (2H, m), 1.90 (16H, m),
1.75 (6H, m), 1.32 (2H, m).

Example 10
1-(2,4-dichloro-phenyl)-7-(4-fluoro-benzylidene)-4,5,6,7-
tetrahydro-1H-indazole-3-carboxylic acid piperidin-1-ylamide
20 (Cpd 297)
0]

0 é 0
H 2a =
10a >
F KOH F 10b

An aqueous KOH (0.25 g in 4.4 mL water) solution was added to
p-fluorobenzaldehyde Compound 10a (1.04 mL, 10 mMol) and the mixture was heated
to 65 °C. Cyclohexanone Compound 2a (1.03 mL, 10 mMol) was added dropwise over

25 10 min and the reaction mixture was refluxed for 5 hrs, then cooled to r.t. and stirred at
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neutralized to pH 7 wth K2CO3 and diluted wth CH2O 2
(100 nmL). The organic |ayer was washed with water and

wbreseysssepar at ed and dri ed with anhydrous sodPOIIS2005/009819

sulfate,then fitteiid "a concentriett n vacuo to
afford a | -benzyl-4,5,6, 7-tetrahydro-| H ndazo
"L.Y Sy EPIRAF dEI9gection mpEUrRdvasiagidiiied 35thg N 5@%263@)&@ diluted
I S
“fé’tﬁ E%A‘é %h@lr)ﬁ'%ﬁ;l)é’%tay&g&%bi %@% %nd:\b%sﬁéd Qﬁ% bR Q#H\%gé;% /h
aldt}'denils solian sulfaie phfiltdred. The solvergivean pyapetatad tapravele a crude
n 1.7 ) at

B R e B atle e iRh GRS A oy
h&ahdﬁ)&o wive Rg4vions- h@zybdelne)t-qyclohmnbﬁbdhrﬂ;aﬁlhd ®0b (lalsg, 54%).
guenched with water (5 nlL). The organic | ayer was
diluted with CH A (100 nL) and then washed with water
and brine. The organi g_| ayer was separated, dried with
anhydr ous sodi um sul faﬁ then filtered and
concentrated in vacuo af ford the cprrgspondi ng

N- (| - phenyl - et hyl .Omet hanesul f onar de]| Coppound H f 3
as an oil (di e carfonate)~(4.57 g,
21.0 mwvbl gl (8 Po @ sol ution of

the met hangsultonani d ound Fs in CH2Al 2 (10 ni)
at 0 OC under a N2 atnosphere. The m xture was stirred

ov erGrictfhexamang Qomammdril@bt(bl 2: 2-4 mNolp m THE (5 obd whtadded s
SR L LTS
THF tih TEHAO MmI)BOTSTC) Tan dnxthl@nvam@h@ijatvw & ¥ fomd &r, tlzeand
oS PR | P ST 0
at Eﬂﬂf@e Nibe aigidird wasvsicued at -G8 Y€ édrd Ha, tbcrustereﬁcaod pll@teicd edrm
o R AR e L RSy B SRR o
wd@ﬁéﬁmﬂ) lN(BI(Hf(ﬁ%H(XinL) and water (2><50 mL) The organic layer was

senped el ed B i s e e o i ¢
evgpaméd @gﬁo@aé a Bd@pﬁmﬁl&balzw&zélnzﬁhgﬁo l@i?ﬁ?&ﬁdj{lg’gg& -2@%i€ bicid
nl e

ethy!a@’f@fé?@;nnoan% Bl A & §e” gére ?g)eqrartasr?ﬂdﬂﬁﬁl was ysgql glotrlm% n
steB fwithShB¥rther purification.

Q
Cl Cl O/\
/N
o 0 @ N
o NHNH, N
S ~— 10d - cl
E 10c O Ethanol 10e
Cl

Compound 10c (1.4 g, 4.62mmol) was taken up in ethanol (30 mL), then
anhydrous (2,4-dichloro-phenyl)-hydrazine hydrochloride Compound 10d (0.99 g, 4.62
mMol) and K,CO;3 (1.28 g, 9.24 mMol) were added. The reaction mixture was stirred
at r.t. overnight, then filtered and washed with ethanol (20 mL). The combined filtrate

was concentrated and purified on a silica gel column (eluted with 20% EtOAc in
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(potassiumtert-butoxide) in THF (0.75 nL, 0.75 mvbl)
was added dropwi se to a solution of the ester Conpound
wo200500538¥0 g, 0.250 mivbl) in anhydrous THF ( 5P@L/USZN5/609819
78 0C under a N2 at nosphere. After 45 nin Cbnpound H
e (0.060 g, 0.250 mwbl) diluted in THF % %
here S GG e ToE> Bl - ipazo- PR dsee oy T by -
1 PRI droxYRE 5@@&@&@9@5&@&&%@@1 @ Woe;). The
reaction was quenched The organi c
layer was diluted wigth Et CAc (100 i) and tdien washed

W th water and dhe organic | aye epar at ed
and dried with hyer ous sodi um sul fa Ren filtered
and concentr at Nacuo to yield a c

The produg g pu |f|ed by flas y\elep: y

(el ut edgw ' ' -n—hexane %¥v' ofipound 260
(0.079 g (75% mhIQQHHﬂId VB / ; 1H

, 7) d 7.56 (d, J = 15.5
7.35-7.19 (m 8H),&7.11-7.09 (m 2H), 6 4|(d /- 15 5

Hz , 1'es5i' 1r_n 5 2.[ (0.4' ].'8_4 ) arlrs] 88 Vbd I
(m estst Gpmpotingd 1R (0.5 g, 1.8 15gssp b
5 Agﬁ’aolus] IBEE)}@ (liﬁhlzdihshyafd)ndew @ 6LAL), then ethanol (2 mL) were added
-benz -
G PR SRLRE T (TS, e rssyratesd APRES S 1ok 2
mf SR 30B0edhe gt us(ﬂg’ ]lNIH(L‘Y | Figd dapibous e@pb@BrCw &dxttacted with

tert-butyl ester Conpound 12a was synthesized using
dure of Example 12, replacing mesyl chloride

too rr?l@l% %tgﬁﬁﬁztlyier (has %ﬁﬂ)@d‘aﬁ& Méﬂed Gah bk Qié@f-"dr@d over
er u

1y ester F[PIW lie was reacte h
10  mopwpsnsiateand igedy Thesolypr e graportedtr amyide apacid o
o2P6 (0.067 g, 70%9 as a white solid.
cahiend 1@@%%2 )ﬁ)o g, 709

1IHNMR (CDA 3, 400 MHz) d 7.56 (d, J =
15.8 Hz, o 0

H !

cl Ll
10f socl, 109
Cl Cl
The acid Comp‘ound 10f (0.74 g, 1.77 mMol) was taken up in CH;Cl, (5§ mL),
then treated with thionyl chloride (1 mL, 14.1 mMol). The solution was heated to
15  reflux for 3 hrs, the solvent was removed in vacuo to obtain the acid chloride

Compound 10g (0.76 g, 99%).
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7.35-7.23 (m 8H), 7.1 1-7.09 (m 2H), 6.42 (d, J =
15.8 Hz, IH), 5.77-5.1 1 (d, J = 7.4 Hz, IH,

Wo2868/0%328 (m IH), 5.21 (s, 2H), 2.59-2.56 (nmPCRHE¥2005/009819
2.44-2.42 (m 2H), 1.74- 1.71 (m 4H), 1.54 (d, J =

1H i ndazol - 3-yl ) -2-(2- et hoxy-phenyl) - propionic ‘acid
ethyl ester (Cpd 332) Cycl ohexyl hydrazi ne
hydrochl ori de Co )
St on of
dH 50 m.) at

K2COB (9.0 g bl ) added 't
Conmpound 2c T&Ei%!bl)
anbi ent _tenpgratyre undepha afe

6.9 Hz, 3H). Exanple 13 3-(1-cycl ohexyMA J-te%iiggdro-

hl ). /and

fer & The mi xture

was St concent 0 d Gls, then
di | ut'ed (100 (i) anFEl ( nL). The
organi c | ayer washed with brifed2¥epafated, dried

wi t h anhydr ous Sodiun1sulfate, then filtered and
concentrated in Yacuo to yield a crude oi
Pur i €omopaund i 0f(0.044zs B. 1ah¥oheras gddadtiy a ¢ditimend coinmigreiaily

Et,QAc.i n .hexane) ford -h LY - 4.5
vty R e SLb B B E1h B 02 L WL MUY 1R 2 mi)
mﬁmlipuhygmﬂ:ega.oﬁﬁﬂog ,rllnmm). Ttl)_“lﬂe stvpénsiof 584 stirsedathyre Hilwed and
0 ..,. The s wh Y Co d.1
5 withed. e iR SR aRshsonen s ARTRERE oY BREED s toftmn
(em&gxeig}t 80% %ﬁatrﬂ%\;;&/ﬁ@ &;:%rgbies Chipoutsie290 {4temp,LEoL 1% )h &dS
rocedur.e rra ., Hadden_.SK t VP t
BSR4 Mk (b GOMGRe By G A5, TEEes 0 48D,
e , 25 1 '
g o) B By 3] P o) (e A De P g8
oHDat gétl.36dmpdtihd 332. MS mfz 4 11 (M+). Exanple 14

10 (32( | c&¥5uRB 89106 2, 62 Fatlish WABYRESvddlh LROEE @2 mB) ¥hd a 2-
solution of IN HCl in ether (1 mL) was added slowly. The mixture was stured at r.t.
for 1 hr, then concentrated and washed with ether (3X). The remaining ether was
removed in vacuo to provide Compound 297 (95 mg, 89%) as a hydrochloride salt.

MS m/z 499 (MH+); '"H NMR (CDCl;, 400 MHz) § 9.33(s, 1H), 7.57(s, 1H),

15 7.46(s, 2H), 7.06-6.93 (m, 4H), 5.93 (s, 1H), 4.20-3.61(broad peak, 4H), 3.02-2.88 (m,

2H), 2.78-2.52 (m, 2H), 2.21-1.55 (m, 8H).

Example 11
2-(1-benzyl-4,5,6,7-tetrahydro-1H-indazol-3-yl)-ethenesulfonic
acid [(1R)-1-phenyl-ethyl]-amide (Cpd 260)

0]
ol \Ifmj/a\ 0o o0
oR=Jege
——
LHMDS o 11b
20 2a
' ’ Cyclohexanone Compound 2a (1.37 g, 14.0 mMol) in THF (5 mL) was added
dropwise to a solution of LHMDS (16.0 mL, 16.0 mMol) in anhydrous THF (25 mL) at
—78 °C under a N, atmosphere. The solution was stirred at —78 °C for about 1 hr.

Methyl dimethoxyacetate Compound 11a (1.88 g, 14.0 mMol) in anhydrous THF (5
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met hoxy- phenyl )-N- (I, 3, 3-trinethyl -bi cycl o[ 2. 2. 1] hept -
2-yl)- propionamde (Cpd 333) Using the procedure of

waEx@spdss2, |N NaOH (10 nL) was added to a sol CT/08200$/009819
ester Conpound 336 (0.295 g, 0.72 mwl) in THF (10

). lhe mxture was.stirred f cidifi ed to
b B e ekl ng e i mty e Bis ol ST iE Pl
oRk d ?Bﬂl&i dFAYEUt 193Ss, YRS fRdeitibh was fubdched Vit aeS nsrgd e

sulfate, then filtered and concentrated in vacuQ

ongarip fpyer wanrdigtedwith BOAG (KSpblad Vi%ed(‘dlﬂl‘s’de‘gan@m dke
| B u B

R A %%y‘i&e@?:“a‘”%un &‘%fﬁf‘g%s b e

comvritopteidrin GROLRYiEHE omde pae uarrﬁguaeml laprpidivas wré'lqsirbdélasla
N d

oo ALIRARE oo I, XS A e 200 2 b

acttyl)atyblphamnore (@upbend) 111 (158 gy¥kbls). and Conpound 14b
(0.075 g, 0.63 mwl) vvere added to a sol ution of

.Conpound 2i (0.12 g, mWbl) in CH OZ (10 n) at
anbi ent terrperature é"HNﬁ'ng’ﬁlosher. AThe m xture
was stirredfat {.t. 3‘1hrs t he ded with water
(10 m.) a 0{50 mKjcOsThe orlg cjayer was

oil. Purification by flash chroma aphy (eluted with
20% Et OAC i n hexane) afforded Conpod 333 (0.039 g,

330 [S] 1 C @,(ﬂlﬂm
3- (/(I)B cycl (%%(Je% @Q}d ﬁlc’“@&?ﬁ‘g’ﬁ‘%ﬂ?gém@ ndazol - 3&) aI1=1)a N-

K003 81.31 gt 1G: QQH@WD vmrq;g(@eé fpa golution of Compound 11b (1.80 g, 9.10
mxgo %Pheg}y{gb n%gqpb ORI E N Qeﬂosgﬂ re G@ﬁ@&wlo&&mm@wag
oun s derived using I'i shed procedure
stifredsotemghttivideld wanmivigrte ay, thwn thmhfu@rwmuemd with yages 20
Ko '
o0 Lt SIS REfd odEh
bnh@r"!?\l&rdga:rscv lagertwes separated and dried with anhydrous sodium sulfate, then

separ at ed, ed AW 4ph anhydrBus $ddi u sul fate, then
filtered and conc\ntrat eUe‘P'f‘l vacu‘/tazcal eld a crude

filtered and concentrated in vacuo to yield a crude product as an oil. The oil was
purified by flash chromatography (eluted with 20% EtOAc in hexane) to afford 1-
benzyl-3-dimethoxymethyl-4,5,6,7-tetrahydro-1H-indazole Compound 11d (1.80 g,

70%) as a colorless oil.
q y q
B 3NHC! Q o '
©) acetone ©)

3N HCI (8 mL) was added to a solution of Compound 11d (1.70 g, 5.9 mMol)
in acetone (50 mL) at 0 °C under a N atmosphere. The reaction mixture was stirred for
4 hrs while warming to r.t., then the reaction was quenched with water (20 mL),
neutralized to pH 7 with K2COs and diluted with CH>Cl, (100 mL). The organic layer

was washed with water and brine, separated and dried with anhydrous sodium sulfate,
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procedure of Exanple 2 to provide

3-(l-cycl ohexyl -4,5,6, 7-tetrahydro-| Hi ndazol - 3-
wWQ@ kgosp933p3 oni ¢ aci d Conpound 15b. M5 nifz 277 (REX/E$2005/009819

Thi onyI chloride (1.94 g, 16.41 mwl) was addedto a

1 an.of 15b (1.5 7 ' 2
s CoiRBHR 1 arpe RS 2RI S0 A TS
mEQ&MfB XL RNAR Hhidolfd feql 38 gms%)&@d c6RABRNIL at ed i n

vacuo to afford the correspondi ng acid chloride
Conmpound 15c. Trlethylan1ne (0.16 g, 1.58 mwl) and

aci d chloride Conpo - 5 0.15 g, 0.50 mwbl) were
added to a sol ut urBJIOZi:(O. 08 g, 0.50 mwbl)
in CH2A 2 (10 ni d)V/at é t%ﬂperat re under a N2
at nosphere. The/m\fbtu’@tm’ st/rNéd\@Et. for 3 hrs,
then diluted w tif wat er, %10 miyf & 2 (50 niL).

The organic | ayer was sépzar ate dri ed with anhydrous
sodi Mithsudshidbrey] chihede Cormpaneé A1EL (0 eoiigeMioDznd dEA{2.43 mL,

el cru
R b Dy Qart Bofht R B bt ERb AR ARl e
(1aNf[55f gﬁ;l d.e4dn11@er)pN1EE;faﬂcté§(asq ﬁilLDeﬁ 04C uldk¥p Nastmaosphére.e Thaotnixdre
M5 ) +) . Exanmpl e . .
R SR S ST ST PRG£S Actienavas apsiebdyith weie
(5' rﬁﬂ)azme org@myd hhyet, v?asdlﬁlﬁﬂeﬁ whqmrzapu(mmmumd(tmdw&ﬁyd with
(I-c cIohexf’ 6, 7-tetr %odlgtl-a %z d ).- l%at
walerpnddirig The Bwewﬁlacyeawsose %B% G X Er)@ TORS P ‘é‘a By
thE N B 1AL @ SRO B AR} Pebo tdaftdnd Batcefitspondibd NS1 %h}aﬂ[}é{eéiyjb A
cl ohexanone Conpound ,2a vvaf, used as the starting
mn%@@svlgrnaavﬁf Gorpquad 1462581 41 VB iz 305 (NHH).
Thi onyl chl or| dS (0. 28 g, 2 40 ) was added to a

sol ution of tﬁgadeo 24 g, 0.80 mwl)
in CH2d 2 (5 nLyNat |eB;/| mmr a N
at nosphere. Thé i x tl A{sedsof o hrs and

concentrated in vacuo to af rd the corres ond| ng acid
chl B0 Gdinpothutyldieibonate) (4.57 g, 21.0 mMol) and MAP( mg) were

added to a solution of the methanesulfonamide Compound 11 in CH,Cl, (10 mL) at 0
°C under a N, atmosphere. The mixture was stirred overnight while warming to r.t.,
then the reaction was quenched with a saturated solution of NaHCO3 (sodium
bicarbonate) (10 mL). The organic layer was diluted with CH,Cl, (100 mL) and then
washed with water and brine. The organic layer was separated, dried with anhydrous
sodium sulfate, then filtered and concentrated in vacuo to yield a crude Boc-protected
methanesulfonamide product. The product was purified by flash chromatography
(eluted with 10% EtOAc in hexane) to afford (methylsulfonyl)[(1R)-1-phenyl-ethyl]-
carbamic acid tert-butyl ester Compound 11f (3.89 g, 80%) as a colorless oil.
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Triethylam ne (0.05 g, 0.50 mwbl) and acid chloride
Conpound 16b (0.70 g, 0.60 mvbl) were added to a

wa@ eland3e3 of 2- adamant anam ne Conpound | h (0. BAI/g$2005/009819

0.20 mwl) in CH2A 2 (5 nL) at anbient tenperature
under a N atnosphere. The m xture was stirred at r.t.
for 3 hrs, then diluted with vvat 10 nL) and CH2d 2
(50 nmL). The organic Iayer ted, dried with
anhydr ous i”‘ um sul f at e, : fllter d and
concentr at & vacuo tBO'

Purification by)flash chromat ,

Et OAc in he n)k,\?fforde =
as a white dy M5 mz : ~
| -cycl ohexyb=#4,56, 7-t¥franydro-| Hi ndﬁI §1°603- car boxyl
ic acid [(|I7)-|- ycI ohgxyh; et hyl | - met hyl am de (Cpd
328) Ethyl formate '(%. 2 4%k, 15.0 nbol )_was added to a

round bottom flask containing (1, R) -1 \
Iohexyl et hyl am ne Conpound 17a (1.27Yg/ 10 nm\bl) at O

a&(gaphpgy %ﬁﬂ%ﬁr@@@u@t(ﬂ){& Q/IJ &y obtbrd Ay an:HSLlHﬁe%r IA,

cess e e was renoved in vacuo to obtain
SJNJe[tz( 1998; P-18pcll8Bhteyoptairethh yardet fempranil.ciel s oyt om of KOBu

. . . ‘
chpeiTniorBiefatvh rPE3Pys . BS M Rat Bifie ol B8
scfhtlontolf the estbr Cékhpmmd'llH:F(O(QlZO@ OVR50UEMul), in 2Bhyivipis) THIGE mL) at
dded .d

A eVt e BB, Pl e pBo e EREHERY
dilitodt ikl TEIFWA $nlt)eads @ddddadrohibal XI‘He aoluBoihwss macdepoariadédr a
PSR RSB P RS TRL AR et 08 A
(5&@1!5;1)u emg Ioﬁga?la dalict wemdmfted/ﬁmaﬁt%& (@00min)L) alm\thhbaablgeﬁ vath

and wat er iter r odu
WHlHRAPFIng: eP&oorM%@mf)wéma&deaad@Pa@ T B g
suyyas nash Mitdrbd dHd2héedBatell )r vaHM?ton@ld/ ebiudé pﬂidh&th & he product

conbined filtrate was_renov vac rovi de,
weES(pllRfleq b)g, qtsaﬁg;gﬂatography (eluteg w1tL 20% Etggc in hexane) to give

Compound 260 (0.079 g (75%), as a white solid.

T MS m/z 422 (MH"; 'H NMR (CDCls, 400 MHz) 8 7.56 (d, J = 15.5 Hz, 1H),
7.35-7.19 (m, SH), 7.11-7.09 (m, 2H), 6.42 (d, J= 15.5 Hz, 1H), 5.21 (s, 2H), 4.61-4.11
(m, 2H), 2.45-2.41 (m, 2H), 2.36-2.33 (m, 2H), 1.75-1.67 (m, 4H), 1.55 (d, J = 6.5 Hz,
3H).

~

Exémple 12
3-(1-benzyl-4,5,6,7-tetrahydro-1H-indazol-3-yl)-N-[(1R)-1-
phenyl-ethyl]-acrylamide (Cpd 306)

-nll]

0 H2N11/f2\Ej )(J)\ : (Boc),0 )Oj\ H
M N

' 1202 - l
12a’ NEt,, a DMAP,  12a go¢
CHxCl, CH,ClI,

Acetyl-(1-phenyl-ethyl)-carbamic acid tert-butyl ester Compound 12a was

synthesized using the procedure of Example 12, replacing mesyl chloride Compound
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et hyl ] -rnet hyl am ne Conmpound 17c (1.1 g, 72% as a
pale yellow oil, which was used in the next step

wowdkoetsspuri fication. MS mlz 142 (MH) . The BCT/US2005/009819

chl ori de Conmpound 5e (0.04 g, 0.15 mwbl) was added to

g @y SOhuhihen ofyer i 1 0 p - 7 (0.05 g, 0.035 mwbl) in
P L3 ‘ﬁc&@q&@dgﬁempw@tlﬁw-am ne (0.06 nmi, 0.5 mbl).

The resulting suspension was stirred at r.t. for 2
hrs, diluted wth CH2A 2 (10 nL), en washed with IN
HO (2 x10 nlL) and water (2\X O The organic | ayer
was dried ovex, sodi um sul fatg©Cthen concentrated and
purified oni l'i ca gelBogoNum ( é‘e}\,vvi th 20% Et CAc
i n hexane) ¥ pnovi de Compoutid' 3 Ingy, 80% . MS
mz 372 (MH) . Nexanple 1
| - cycl ohexyl-4\5,8, 7-tetr ro-1 Hj

i ¢ acid (cy\ex | - phédy| ) et hyl a%r%bgégi%‘ d 331)
Hydr oxyl am ne hydyo Ior‘g_’(‘o. 48 g, 6.7\mbl) and
sodi um acetate (1°4%1g, 10;2'mbl) were added to a

round bottom fl ask contai ni ng
cycl ohexyl - phenyl met hanone Conpound 1 0.97 g, 5.1

"~ mvbl . OH (3 t.r.t... T i xt ti d
IENEATNE N T T X
reatfd WieCoRpothdd 23asing Xiid prodedtrewif ERarfiple €2 2o afftiel Qongohd

| gyer_was sequentially washed with a saturated
30§2¢{'9ﬂ%r70%ﬁ3%%?5‘¥1 n brine. The organic |ayer was

dri egs pyLiseNRgBPH Nk anbed, ANALRES $.96 UE Dt rsemy adn] n
vacuo to}gr ovi de cycl ohex phenyl - net hanone oxi ne

| -
7. 360h o anEEDED | [-1.08 (4 2105 S 2 o] Yo PPl i &6 Meld s 24

805, 8 o B g 0 0208,

L7 fma ARy, o BU, JTHP.9(H#9 3H).) added dropwi se via syringe to

a suspensi on of LAH (0.115)(&%r lell'33 mvol) in THF (20 nl)

- 3-(1-cyclohexyl-4,5,6,7-tetrahydro-1H-indazol-3-yl)-2-(2-
methoxy-phenyl)-propionic acid ethyl ester (Cpd 332)

0o 0 ' NH
o HoN N\
2
O <t o

13a Q

§- 3-car boxyl

Cyclohexylhydrazine hydrochloride Compound 1d (6.0 g, 46.5 mMol) and

© K,COs (9.0 g, 65.0 mMol) were added to a solution of Compound 2¢ (10.10 g, 50.95

mMol) in EtOH (50 mL) at ambient temperature under a N atmosphere. The mixture
was stirred overnight, concentrated to dryness, then diluted with water (100 mL) and
EtOAc (500 mL). The organic layer was washed with brine, separated, dried with
anhydrous sodium sulfate, then filtered and concentrated in vacuo to yield a crude oil.

Purification by flash chromatography (eluted with 10% EtOAc in hexane) afforded 1-
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at 0 OC. The m xture was heated to reflux for 8 hrs
and provided a grayi sh suspensi on. The suspensi on was
w@o@smes3sd 0 0C and the reacti on was quenched B@II/ESZBD5/909819
by sequential addition of water (0.5 nL), 2N NaOH (0.5
. 91_ @Mq pu(-} 5#4L). A white residue was produced
BT r7e trg biﬂrnaia%qlﬁ?éﬁ@emd}%gi qtigiA geipr Goygpoun
1988hefl Wistih 200§ APaskitof 9. SOl vent from the
conbinéd filtrate was renoved in vacuo to x -( -] vy
nmet hyl ai ni ne Conpound 18c (0. 3%19, 91% as.a pale
yel | ow qi whi ch was us i n
purifica . M5 mz 190 ) .
of Exanpl 5 Gopownd 1 was r acted wth acid

chl oride &NTDOLUQQtOﬁ@ to pRovi )o/l((l;

(I- ada{mnt an- | - GHCet hyI - an deNg@ﬁqF 1433pd@a2p0O
(prepar ed ac}gcor@ifﬁg t o' thePprogequge of Exa
repl aci ng nmpound | h with
1- adpumBRhéne dboyt,valehyd @b d(135 ;sqam to @oﬁéaurmmlz)mmg
Li BH I|th|umboroh dride 0.092 mwol) and
5 thﬁé?lrflams a{l@)re@&erm’;@iCﬁefétdﬁSéP f(ssfh@umf 2 REbIShe PIogsauEe f or
a\%r’éaymrv 118 A tWRBtVWREP, AURRCHRS, Wb, A7N1 ¢1GLad| stq)atem

The organi c | ayer was concentrated, extracted
4 %@ %SD@W@W&M%% %%Uﬁé’ﬁ@}lt 1910 B; @Srﬁél}ena?péﬁ‘a%]e@dd%r
a 0 t d
P't\@@§@ﬂz 9163@ ﬁﬂJdM@erme HRR UAPALARY. M Al \&@Z%ﬂg@?m 5
462 (I\/Na+) 1HNI\/R(CDCIBQ£_IM_$/HZ) d: 6.71 (IH, d, J =

10 10.1 Hz)3 B c%iol{e%l]l 4,50k, 7-tSr G diol Hi-idihzo13- A2 (3 H m,

2.99 (I o )b M. 2. 47
(I H, r(n)ljﬁl'c s nﬁ)ﬁéﬁﬁl&tﬁ%ﬁigoﬁz%st% m,
1.52 (14H, m) A Cf 03 (3H, d, J = 6.8

Hz) . Exanpl e 2
N . N\
Wik

—— OH

Cpd 336 14a
P f

Using the procedure of Example 2, IN NaOH (10 mL) was added to a solution

15  of ester Compound 336 (0.295 g, 0.72 mMol) in THF (10 mL). The mixture was ‘

stirred for 30 hrs, acidified to pH 2 with 1N HCl and extracted with EtOAc (50 mL).

The organic layer was washed with brine, dried over sodium sulfate, then filtered and

concentrated in vacuo tol yield a carboxylic acid Compound' 14a (0.150 g, 54%) as a

white solid.
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2-[1-(4-fluoro-phenyl)-7-phenethyl-4,5, 6, 7-tetrahydro-
| H ndazol - 3-yl]-ethenesul fonic acid
W@ keosloessys - et hyl ) - am de (Cpd 258) PCT/US2005/009819
2-[1-(4-fluoro-phenyl)-7-phenethyl-4,5,6, 7-tetrahydro-
1Hi ndazol - 3-yl]-ethenesul fonic acid .
(I -cycl ohexyl -e hy )-am de (Cpd 2: Cycl ohexyl am ne
Compound 20a (4%64'g 46.50 nmol) added to a
sol ution of cycl ghexanone Cbnpound 2a (4.0 g, 46.50

nmol ) in ben --’Nﬁ¢08 m) at a et gnper at ur e under
a N2 atnosp he Y & uxgd-at 80 OC for
5 hours, usi a Deay Stark apparatus_for the renoval

of water, and déncentyated to dryh@ss he crude
product was purifi [
pressure to afford cy hexyl - cycl o xy

COWDIZ}H&@I 31@@11&7 033 &2.188Wi03$vadadde@ & a Yhdtiondt @éHpound 14a

was added slowy to a sol ution of
(Odérﬁaeéﬂ M@% ig GHeClg {14 RLIHEmp Bt ifmpergfure yrglerdN. Ftmesphere.
THH rﬁ;xwr@wég gtﬁ{eﬁ%rf Phs Ink Eorfe&ntrJe% 19 (acdb % 5#?&@ { Compgynd 14b.

(2-chl oroethyl)- benzene Conpound 20c

nmmol) in THEAL10 nL) was added d mnse The reaction
mxtwe\ms Hedfor2 rs evmﬂnngtort
The reactionymas quenchec then
diluted with nvater (100 % and Cmc (5 . The
organi c " , §)mash3dgmntr -\| osep d and

W at -

R filtered and
concentrateq acuo Qﬁ?l -«e pr oduct .
Purlflcatlonbb frat &@Fgﬁhy ehuted with 10%
Et OAc in Hexané) rded 2- phenet | ohexanone
Conpound 2Cﬁ(§4 05 g, 20.0 mwol, 896 as a yell ow ‘
oi | T'aethpleming @égavéémé‘flvlberdi@@nmd 1t (G0 %cz 0B mMol)

wet@IRN B @RuttRioPeohdpGund 2i (0.12 g, 0.63 mMol) in CH,Cl, (10 mL) at

ambient temperature under a N, atmosphere. The mixture was stirred at r.t. for 3 hrs,

dried mn‘ AT

then diluted with water (10 mL) and CH,Cl, (50 mL). The organic layer was separated,
dried with anhydrous sodium sulfate, then filtered and concentrated in vacuo to yield a
crude oil. Purification by flash chromatography (eluted with 20% EtOAc in hexane)
afforded Compound 333 (0.039 g, 33%) as a white solid. MS m/z 518 (MH").

Example 15
3-(1-cyclohexyl-4,5,6,7-tetrahydro-1H-indazol-3-yl)-N-(1,3,3-
trimethyl-bicyclo[2.2.1]hept-2-yl)-propionamide (de 50)

NHNH2 HCI
OH
MeOH \ /
K,COs

Carboxylic acid Compound 15a was derived using a pubhshed procedure (as
described in Murray WV, Wachter MP, Barton D and Forero-Kelly Y, Synthesis, 1991,
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procedure of Exanple 11 to provide

2- (2, 2-di net hoxy-acetyl)-6-phenet hyl cycl ohexanone
w@rs03a3 20e. Usi ng the procedure of Exanpl e BOT/US2005/009819

Conmpound 2Ce was used in place of [3-(4-

b g O L S e TR NG Y PR hlcatié 1163 Sirdthe

foedirt) 6f DaBPeI DY o)préiel REi- 1615@;(9@14 7-2Bfahy@s- 1E5Rdadon 3-
Sflzce of (g@4 dfgﬁloro gh?ﬁﬁg%gﬂﬁ?ﬁ?a2|:ew%bnpounzolcn

'@“ﬁ?@ﬂ?ﬁ@iCoTPmﬁﬂlﬁpu phenet hyl -4,5, 6, 7-
tetrahydro-| Hindazaol - 3-yl ] -2, 2-di_nmet hoxy- et hanone
Compound 2Qg. Usin e procedur Exanpl e 11,
Conpound 2Qy was u in place o - (4-
fl uoro-benzyl i dene) -2- oxo- cycl ohexyl ] - oxo-acetic acid
et hyl ester Comp B
| - (4-fluoro-phe
i ndazol e- 3- carba
procedure of Exanple
pl ace of 1-
benzyl -4, 5, 6, 7 t et rahyiér o- | H i ndazolke- 3- car bal dehyde

(et SV Sy P e iy oo
libe(llt5l kguﬁ 37 mééqlbm CdbqioU AanI@F ampisntiigrappratnrepinderen N»
I
LD e ol e Lol LB Sopgif
<mUsﬂngdmgempnbbsdu€enpmmﬁﬂéaple 11, Conpound 2Ch was
used in place of 1-
benzyl -4,5,6, 7-tetrahydro-1 Hind e- 3- car bal dehyde

Compound H e
(et hyl sul f on -cycl | -ethyl)-carbamc acid
tert-butyl este Cb oA tiged in place of

, 6, 7-tetrahydro-1 H
s . Using the
C)C‘onpoun yas used in

(et hyl sul f onyl N[ ma}am phe yl]-carbam c acid
tert-butyl nqggﬁd H f rovi de Conpound

259. Exanpl € P Cpd 50

| -cycl ohexyl -41% 6, 7- tetrahydro | Hi ol e- 3- car boxyl

ic acid N -cycl oo

Triethylamine (0.16 g, 1.58 mMol) and acid chloride Compound 15¢ (0.15 g,
0.50 mMol) were added to a solution of Compound 2i (0.08 g, 0.50 mMol) in CH,Cl,
(10 mL) at ambient temperature under a N, atmosphere. The mixture was stirred at r.t.
for 3 hrs, then diluted with water (10 mL) and CH,Cl; (50 mL). The organic layer was
separated, dried with anhydrous sodium sulfate, then filtered and concentrated in vacuo
to yield a crude oil. Purification by flash chromatography (eluted with 20% EtOAc in
hexane) afforded Compound 50 (0.05 g, 24%) as a white solid. MS m/z 412 (MH").
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According to a published procedure, cycl ooctanone
Conpound 2l1a was reacted with hydrazi necarboxylic acid
WO 005003631 ester to produce an internedi ate NPET/US2005/009819
cycl ooctyl i dene- hydrazi necarboxylic acid tert-butyl
ester Con'pound 21b (as dhescrl b1e6d in Ghali NK and
Venton DL, J. . 46 5413). According
to the puH§+aﬁ&hmﬂarpl-ab3edhpye:loI@wtﬁcﬁma-tétmhyddeﬁar ried
forward to prdaxdl-GeylEey,2idincthylitydorarniide(Cpddopchl ori de
Conpound 21c. According to the procedure of Exanple 5,
the acid chloride und 5e wa acted wth
Compound 21c in a selution O CH2 and triethyl am ne
to provide an ami de onpound 300. \M5 nfz 345. 1 (MH)
. Exanpl e 22 N > ‘
.| -cycl ohexyl - 5- o 3, 67 7¢e
carboxylic acid
(1,3,3-trinethyl - b| cy o[ 2. 2.1] ept 2-yl)-am de

o-| Hi ndazol e- 3-

solution of 1,4-22a iH® ether was aBded to a sol ution

of Lﬁwgydléheﬁ 1he4 6 @Itetra% szQH-B'&I?z il &y b XAl 1%
oun W%.S ad § t he lm xtour éﬁ)hy reac éoplomc
acpql @Q@@gurg]nIGa was derlved by the procedure described in US Patent 5,051,518

B Ml UGBSl SRR Tl A58 B
fopiargx Mip& 30 (Md;ihja olinehy2 thiomﬁs(or’lé&c?- 44 nwi@lhwas sbleditd on
so%e&??l h%@ggilyd&gxgr}ﬁ%@%éag@uc ; 6%8 hml\gol 1n cﬁ%l?&“mﬂ) at amblenl@:j
tel(n[&bl@mm/miCEheNy btarﬂo,sldbedé ORe-msipiuroy s stifred fdr 3Gy artdatoneemytaied
I d et t
in B AT R RS GeSHe® SR RHE8bor “Exarm ¢
Corrpound 22c vvas sed in place of
Ha N

\/ \/
"7 Cpd66 ™

Triethylamine (0.05 g, 0.50 mMol) and acid chloride Compound 16b (0.70 g,
0.60 mMol) were added to a solution of 2-adamantanamine Compound 1h (0.03 g, 0.20

.. mMol) in CH,Cl, (5 mL) at ambient temperature under a N atmosphere. The mixture

was stirred at r.t. for 3 hrs, then diluted with water (10 mL) and CH,Cl, (50 mL). The
organic layer was separated, dried with anhydrous sodium sulfate, then filtered and
concentrated in vacuo to yield a crude oil. Purification by flash chromatography
(eluted with 20% EtOAc in hexane) afforded Compound 66 (0.032 g, 37%) as a white
solid. MS m/z 438 (MH"). |
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5-tert-but oxycarbonyl am no-1| -cycl ohexyl -4,5,6, 7-tetrah
ydro-|I H-indazol e-3-carboxylic acid ethyl ester

w@eowsoes3d3 8c and carried forward to provide  PCT/US2005/009819

(N-8-cycl ohexyl -1, 4-

di oxa-spiro[4.6]-4,5,6,7-tetrahydro-1 Hindazol -10-yl)
carboxylic acid ( 1,3,@’&?3% | bicyclo[

2.2.1] m&ptloﬁexyl-)l,éairﬁ-téara}@rqsﬂdmmﬂazﬂd-3 @NDOPEKZIIIC 4Bl equi v.)
was added {@R31sgtlvhdxghethyl]-Gethytmmnde @3d 3268) 030 g 0. 068
mvwbl) in THF (10 nL) at 0 OC. The m x{ure was stirred

for 1 hr while warming toP Caub 'ie i on was

quenched w th wat € O O)Meuts to pH7 with K

CB and di | ut ed t ©Ac—2Q, nL),, Fe organic Ilayer
ﬁen separated, dried

was washed with gat ¢, and bri nei'{/j
W t h anhydrous sodium sul fate a filtered. The

oo, ChSbeTRye (0855-daO4Tah oy BHE ) PrplBhbogRo e

coftMulin. (IE)XBHIEHI&eZSBLethylamme Compound 17a (1.27 g, 10 mMol) at 0 °C

and7 thg gx:ug%;%y\ﬁs& ?? gterxty%or 13 Ers Excetsse éti"l}?lr}%nna e \|N|£|s- 1161%%9«32(10 },e-3
va&z!olé o‘ibtgin';.[\) £ Zﬂgtmwzsudmmwﬁ fqtﬁlhﬂlhﬁ)(;drﬂpoaﬂd % (1G;5cg) 6O
-C Cl onexy

whgo @@rdmwhlv@sgé%%@%?pﬁm@ E T R Rk

to the procedure of anple 2, wherein 2-

net hoxy- cycl ohexano m: iged in ptace of Conpound 2a
2l . THRI ony) oride (0.20 g,

as the starting s

- 1.7 mmol ) was added, t gna solution of Corrpound 23a
(0.15 g, 0.55 % in CH O 2 aNh)°at anbient

t enperature und a N at nosphere. The m xture was

S erBerhtiny o ‘?‘ﬁen i Cerg\?QS&%ﬁS@M@m géatdmpw}se‘ﬁa

t enpSPRHON o rated i'n vacuo to afford t|
syri@e E(ﬁﬁﬁﬂ\ﬁtmnﬁg Cbmpbhmi bl (165§ ¢} Bhed!) ia aBhgirqus THF at 0 °C.

é%‘gtl?rg geate':_g o re gor 8 ﬁrs%%cri BI%V}Hed G %ka%sjh%ﬁwggm Uﬂ{%

suspension was cooled to 0 °C and the reaction was quenched carefully by a sequential
addition of water (0.6 mL), 2N NaOH. (0.6 mL) and water (2.0 mL). A white residue
was produced, then filtered through a sintered glass funnel and washed with Et,O (20
mL). The solvent from the combined filtrate was removed in vacuo to provide [(1R)-1-
cyclohexyl-ethyl]-methylamine Compound 17¢ (1.1 g, 72%) as a paie yellow oil, which
was used in the next step without purification. MS m/z 142 (MH).

//// KO
NH 17¢
O—/SZ o @_/S:de 328
Et3N

%e Cl I
nl

The acid chloride Compound Se (0.04 g, 0.15 mMol) was added to a solution of
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NEt3 (triethylamne) (0.10 g, 0.98 mwl) and Conpound
23b (0.06, 0.20 mwbl) were added to a sol ution of

W@ R003/0253S) - ( 2- am no- cycl ohexyl ) - met hanol hydr or¢il/082008009819

Compound 23c (0.064 g, 0.39 mwl) in CH2AA 2 (10 nL) at

P o R BRI o Sty RS Sp ig < °

triethglamir® (0.8Y &IL, 0ESmBRPATAL edultiflg hisfensiontwas rshlyeimm.s for 2
sodlun1sulfate then filtered and. concentrated

hres gl pathyTHeCl 40 &Iddée v eaet it B HEL @ x4 s Bg»d WPtagﬁ?r

L T

publBedriza 88d: ¢VbbhumnExlawpdth20% EIOAc in hexanc) fo provids
%ﬂﬁ%ﬁé@z@ﬁgﬁg‘, kofy ChRNEXYLs ffydr oxy- 4, 5,6, 7-tetrahydr

3- carbonyl) anino] bi cygd.alnd & 1] hept ane- 2- car boxyl i ¢

7-on ol ohreBRy g‘e%ﬁ TG RS Hlazol o
yzed to

- car bonyl
provi de I-cyclohexyl 7- hydroxy 4,5, 6,PHt et rahydrol H
i ndazol e- 3-carboxylic agmg{;pnpoundN24a

| - (3-di net hyl ams 3

hydr ochl ori dg

dlnethylan1n00vr| I N ) g
(2<S,3i7?)-3- an1no%|cycIJ{_§%2 1]heptane 2-carboxylic
acid ethyl ester Conpound 24b (0.059 g 0.27 mol )

wer Hydrdgdming hydepghlgriile(@.48fg, 6.7 mMol) and sodium acetate (1.4 g,

10. 2 1 ar‘g ddec? fo dt@(l%od(y @a@k Zor%tﬁhf gayﬁgyﬁéxkfﬂ%}{&QQZ ol e-

c aci 24a in
meﬂuamme@dii@oznétl&()(m & ﬁdenMal)mep&b@leeIP)@t I. trhﬂlemnxtum e

wal Qiire k ? 591rs F iy dira% I (?X{Qél dgtl)t%/cglf) larécis ﬁletr&?tﬂle was

conce In vacuo and purl
exteaated nmthd@;ﬂzfph yIHeeairganadlaydr twas ddspeiEialdacvashedivasheasaiurated

ffaor ound, 164 (0. 075. 9 '
sollgtbqni oé %I’ gmelé grlne. fhe orgachayeg %vé% dded &eWaz 4, decanted
and the solvent removed in vacuo to provide cyclohexyl-phenyl-methanone oxime
Compound 18b (1.0 g) as a white solid, which was used in the next step without
purification. MS m/z 204 (MH)).

ofos oo

A solution of Compound 18b (0.45 g, 0.22 mMol) in anhydrous THF (10 mL)
added dropwise via syringe to a suspension of LAH (0.5 g, 1.3 mMol) in THF (20 mL)
at 0 °C. The mixture was heated to reflux for 8 hrs and provided a grayish suspension.
The suspension was cooled to 0 °C and the reaction was quenched carefully by
sequential addition of water (0.5 mL), 2N NaOH (0.5 mL) and water (1.5 mL). A
white residue was produced, then filtered through a sintered glass funnel and washed

with Et,O (20 mL). The solvent from the combined filtrate was removed in vacuo to
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| - (2, 4-di chl oro-phenyl)-7-(3-nmethoxy-rhenyl)-4,5,6, 7-
tetrahydro-| H i ndazol e- 3-carboxylic acid [ (]

W®ER008409336% oxy- | phenyl - ethyl]-am de (Cpd 313) BCT/OSZN0OFIOPIS1I

to the procedure of Exanple 2, a solution of

BP YL a0 b o) i GBI SC KB £24%0 s '

yen@w Bha&ﬁcp&zasci%@ RUASNAA step withedpatfication. MS m/z 190 (MH").
- (2, 4-di chl oro- phenyl ) - 7- ( 3- nethoxy phenyl) -

4 5, 6 7-tetrahydro-| Hindazol e- 3- honyl chl ori de
Corrpound 25b or di ng ,\M) t he prure of Exanple 2,
trlethylan1n- Conmpound 25b wererTeacted with (I
S) - 2- am no- 2- pl enyl g 25c in CH2A 2 to
provi de am de
I -(2, 4- d|o \Yo) phenyl)ﬁ% (
tetrahydro - o-gole—3—earboxyllc :
-2-chloro- | Seghenyl - &Myl ] -ami de
chloride (0.01 g, 0.08 nmmol) was add
of Conpound 313 (0.02 g, 0.04 mol
0 OC under a N2 atnnsphere The mX

for hr.s whi o anbi e t.hen
cony2 #Eﬂ@%wﬁweggﬁ é??%?ﬁm?%% cofF%%mgﬁl?ﬁ%daC|d
chi6REOCHESounPBE td provitie @ambymfdlsash chr omat ogr aphy (el ut ed
with 20% Et OAc I n hexane) afforded Conpound 316 (0.036
g, 95% as a white sol iEXampis 1y 7 554 (MH+) . Exanple
27 1- adeyerinbayl-s-hydroxymethyl-4,5,6,7-tetrahydro-1H-indazole-
1-yl - 3-i-aarwgii@md(mlad&nﬁnﬁn-hﬂeﬂrya)tmmﬂ@(cpmmm azol -
3-yl)-urea (Cpd 182)

\ N de132 \ ,N de143
LIBH4
MeOH

Et,0

5n CHd2 at
re was stirred

Compound 132 (prepared according to the procedure of Example 1, replacing
Compound 1h with 1-adamantan-1-yl-ethylamine) (25.0 mg, 0.052 mMol), LiBH,4
(lithium borohydride) (2.0 mg, 0.092 mMol) and methanol (0.01 mL) in ether (3.0 mL)
were refluxed for 0.5 hr. The reaction was quenched with 1N HC1 (2.0 mL). The
organic layer was concentrated, extracted with DCM (dichloromethane) (2 x 5.0 mL)
and dried over Na,SO4. The solvent was evaporated to give Compound 143 (22.0 mg,
96%) as a white solid.

MS m/z 440 (MH"), 462 (MNa"); 'TH NMR (CDCL, 300 MHz) &: 6.71 (1H, d,J
=10.1 Hz), 3.82 (2H, m), 3.62 (1H, m), 3.41 (1H, m), 2.99 (1H, dd, J = 16.4, 5.0 Hz),
2.65 (1H, m), 2.47 (1H, m), 2.24 (1H, m), 2.03 (1H, m), 1.83 (10H, m), 1.52 (14H, m),
1.25 (4H, m), 1.03 (3H, d, J = 6.8 Hz).
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1-i socyanat o- adamant ane Conpound 27a (4.6 ng, 0.026

mvbl ) and triethyl amne (0.01 ni, 0.072 m\bl) were
wa@dasmoizses a sol uti on of | -cycl ohexyl-4,5,6,7- PCT/US2005/009819

t et rahydro-1 H i ndazol - 3-yl am ne Conpound 6¢ (5 ng,

0.023 mwol ) (Prepared usin procedure of Exanple
6). The m xture was stiwr t. for 4 hrs. The

m xt ur e Red-(Hileoroeghandhi-phersthyhhd,opiieirtlivde>-bd- a silica
gel col indmeol-8yliketbresulfonit Botd Et-Cteny hethpireinRleCCPd a kW
60% . M5 mz 397 (Mt). AQ88xional conpounds may be

rﬁSZn?fCQf[g PGubl- ﬁ%@h&% 1:4%?11@ tﬁm"rme g:ﬂe;elntn
possi bl e st artﬂﬁg mat elrl iq & gﬁé’n‘%x angﬁgigﬁl tions
used in the instant netho s. |oI ogi cal Exanpl es The
follow ng exanples illustH,ate tha e conpounds of
the present invention a e CB recehtor nodul ators
useful for treating oratlﬂg or preventing a
cannabi noi d recep at¥y drone, disorder or

di sease in a subj |ﬁ——ﬁeee|»t of . Exanple 1

Bi ndi ng Assayf or oPe@B® Agoy( sts or Inverse

Agoni sts The hunan Bl and CB2 7 ceptors were stably
ex présiddxylamik OynyDusiel0h £4.64 arfi Yonmdl) wias hddsd BNAlution

of Vel VogouRf P £H5 30 (IR eendhe (PR WGhbicys
tempetramraelrxdean i atﬁmfpmtet g‘é’le E@xt:m: \wllsﬁlé/ﬂz gﬁ&&f@sfphé heurs,
ushd oG Sk DR SRS S oY R o R RB foryness
Tha cﬂxd&Mrchjlﬁi was fhirifitd KCHistilVativh ai_pi’spltﬂéﬁﬁeﬂsmhltdnaﬂfmﬂs

o B P sBatmae RRESLIbP Lok At R & °

centrifuged in 2M sucrose (3 1,3 g) to produce a

sem -purified rre @/\/CI

0
o5 \)\

s-Buli, 20d
THF

s-BulLi (28.0 mL, 1.3 M) was added slowly to a solution of Compound 20b (7.0

‘g) in THF (50 mL) at -78 °C. The mixture stirred for 1 hr at -78 °C and then (2-chloro-

ethyl)-benzene Compound 20c (5.11 g, 36.4 mmol) in THF (10 mL) was added
dropwise. The reaction mixture was stirred for 24 hrs while warming to r.t. The
reaction was quenched with 1N HCI (5 mL), then diluted with water (100 mL) and
EtOAc (500 mL). The organic layer was washed with brine, separated and dried with

anhydrous sodium sulfate, then filtered and concentrated in vacuo to yield a crude

‘ product. Purification by flash chromatography (eluted with 10% EtOAc in Hexane)

afforded 2-phenethyl-cyclohexanone Compound 20d (4.05 g, 20.0 mMol, 58%) as a

yellow oil.
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pellet. The pellet was resuspended in honobgeni zation
and store at -80 0C. On the day of the assay, the
w@edloses3shs t hawed on ice and diluted in assayP@Uismns/009819
(50 MM Tris-HA, 5 MM Mgd 2, 2.5 nM EDTA, 0.5 ng/nL
g faqﬁy“@@n < fyger homi ne serum al bumin, pH 7.5). The
['ut ed pnane was%added wi.{h buffer, test conpound
or standa d.and t Og i d [H] 3+- CP-55,940 (0.2
nM to the wells of 6- we pal yppopy) ene pl ate.
Non- specificC blndlﬂéamas nmeasured iy well | g, contai ning
10 uM WN 55,21 o e ate wgs CU #gnd>i ncubat ed
for 90 m nu BC. The cont éqt s weoe then
aspi rated ontw ckard Unifilter GF/C filter bottom
pl a mnth 9 | s of
Phe CoBRyBIER uhdpid ShORL B v, SECH kR AL e
pr&@u@n of EX&i‘lSplWlI to Iﬁoﬁdé)%(szﬂdmmﬁh@iy%tﬂbmepheﬁahﬂol ution.
The Unlfk%%E g@% e was dried, a scintillation
cyglghqangne “to each well and the counts
representing binding were quantitated inp a TopCount
scintillation counter. The | C50 binging Jal ues for
compoun ested were c Iculated b
and wer ¢ oljt ai ned from styd

Cannabi noi d CB Bi NN
Cpdl | C502@pd Cid I@Dﬁ_ﬂ»?;?
3.1 9 0.3383 100, 04511 E@884 12 O .
5 0.216 15 0.2413 16 0.1851 17 0.1682 283 0. 0918 19 0. 114
20 0.169 21 0.044 22 1.03 23 1.8 24 3.81 25 0. o75§[32((3‘1

0. 7Ysigg the pgocpdwre 28 @arg@e 10, Compound 20e was used in place o
fluoro-benzylidene)-2-oxo-cyclohexyl]-oxo-acetic acid ethyl ester Compound 109 and

(4-fluoro-phenyl)-hydrazine Compound 20f was used in place of (2,4-dichloro-phenyl)-
hydrazine Compound 10d to provide 1-[1-(4-fluoro-phenyl)-7-phenethyl-4,5,6,7-
10 tetrahydro-1H-indazol-3-y1]-2,2-dimethoxy-ethanone Compound 20g.

3N HCI
\ / acetone \ /

Using the procedure of Example 11, Compound 20g was used in place of [3-(4-
fluoro-benzylidene)-2-oxo-cyclohexyl]-oxo-acetic acid ethyl ester Compound 11d to
provide 1-(4-fluoro-phenyl)-7-phenethyl-4,5,6,7-tetrahydro-1H-indazole-3-

15  carbaldehyde Compound 20h.
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29 0.7897 30 7.885 31 1.694 32 0.02 33 0.058 34 0.1356
35 0.7 36 0.1053 37 0.0693 38 0.006 39 0.009 40 1.44 4

wa 2050485312 10.7 43 0.014 44 0.079 45 0.04 47 PCr/6S2b85/009819

02494901550025551152526265361254114
57 10.897 58 0.736 59 0.34 60 5. 1 2.195 62 0.28
63 13.655 64 0.41 66 3.59 670 .4633 69 0.22 70

@
0125717 8.4 73 0.%g° 74 5 0.0237 76
467%0,@08002 0.49 82 0.7 83

196770
0.038 84 0. 4 .6 87 .4 9 3.7 90 1.84 92
1.6 93 1.15 8 78956 969 N979820599

096102309132104 1105 '6 4557 107 0.91
108 2.4 11 120902. 122 0. g% 0075 124
0. 007 125 I 6 12600. 597427 0. 0099 138 2201 129
8 (6)(7)57 130 O, 4}11 131 O. 03;%:@2 2.9 133 12 ],/§ﬂ>d) 4 135

Using the procedure of Example 11, Compound 20h was used in place of 1-
benzyl-4,5,6,7-tetrahydro-1H-indazole-3-carbaldehyde Compound 11e and
(methylsulfonyl)(1-phenyl-ethyl)-carbamic acid tert-butyl ester Compound 20i was
used in place of (methylsulfonyl)[(1R)-1-phenyl-ethyl]-carbamic acid tert-butyl ester
Compound 11f to provide Compound 258.

KOtBu
20h H THE

Using the procedure of Example 11, Compound 20h was used in place of 1-
benzyl-4,5,6,7-tetrahydro-1H-indazole-3-carbaldehydé Compound 11e and
(methylsulfonyl)(1-cyclohexyl-ethyl)-carbamic acid tert-butyl ester Compound 20j was
used in place of (methylsulfonyl)[( 1R)-1-phenyl-ethyl]-carbamic acid tert-butyl ester
Compound 11f to provide Compound 259.
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136 0.0008 137 3.95 139 0.16 140 0.89 141 0.3 142 0.6
143 2.4 144 0.22 145 0.95 147 2.075 148 0. 013 149
wW@2@6/095850 0. 13 151 0.59 152 0.34 153 1.39 154POr/082005@09819

0.097 157 0.03 158 0.013 159 0.74 161 5.235 162 0.635
163 4.77 164 6.01 167 1E 66 iGg 0.43 171 0.64 173 0. 444
175 2.16 ' 177 10.45 17 dICSOCiOdICSOde
| Cso 186:yOlodexty4,50n, Btehﬁﬁ%ydﬁo -08-if@01e-30Gr UG EliQacd 187
3.69 189 0.01 190-cicl6ztyi9gd@zidé (Qe3300) 12 194 0. 0001
195 0.1 196 0.125 197 0.98 598 0.1 199 0,019 200 0. 008
201 0,0017 202 0.1147 20 59 204 0. 8 1.58 206
0.097 207 0.0824 208 0.6 9 0.26 210 (3 [R5 211 0. 005
212 0.26 213 /0.95 214 1. iii216 BHg 217 0.0026 218 0.4

219 0.1 2; QPBoghiaNiyy 2 3 18YF9 2 5 226 0.0079
227 2. 77 1 .o—“”‘l’l 23T 0 23&&, 6 234 0.23
235 3.6 235—2562185 21b

5 According to a published procedure, cyclooctanone Compound 21a was reacted
with hydrazinecarboxylic acid tert-butyl ester to produce an intermediate N'-
cyclooctylidene-hydrazinecarboxylic acid tert-butyl ester Compound 21b (as described
in Ghali NK and Venton DL, J. Org. Chem., 1981, 46, 5413). According to the

published procedure, Compound 21b was carried forward to provide cyclooctyl-

Q_S‘O O @_/Sipd 300
Et3 0

HN,
NH

o

According to the procedure of Example 5, the acid chloride Compound Se was

10  hydrazine hydrochloride Compound 21c.

. HCI

reacted with Compound 21c¢ in a solution of CH,Cl, and triethylamine to provide an

amide Compound 300. MS m/z 345.1 (MHD.

15 Example 22
1-cyclohexyl-5-0x0-4,5,6,7-tetrahydro-1H-indazole-3-
carboxylic acid (1,3,3-trimethyl-bicyclo[2.2.1]hept-2-yl)-amide
(Cpd 96)

OOO—/Oo

5 é OV
O 0]
/" ab QJT
@]

Q0 LHMDS, 9]
\_/22a THF /22

20 According to the procedure of Example 2, a solution of 1,4-
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237 0.89 238 25,1 241 3.4 242 0.3 243 0.13 244 0.3 245
0.02 246 2.27 247 0.26 248 0.16 249 0.05 250 0.07 252.

W0 234/02833 0. 025 256 0.26 265 0.096 267 0. 15 26BCODUSDA5/009819
270 3.1 271 6.2 272 0.086 273 1.59 274 0.0187 275

28 276 O 135 14 1. 3 0. 4025 27 2
Pl Sam B e St i 7 40 s aE eyt B s 20
N e o B 305 0. 024 20

98 0.064 301 0

an@ repgted dsrodecez0 9x ey (Haxp- éé@l%ﬁtﬁﬁffo[ééégeﬁ%gka?g‘i é % f
eﬂ%%%l% Ju329p1. 7 330 1.9 331 3 332 3.9 333 5.7 334 12.5
B9938“1. 35 339 0.008 340 0.016 341 0.02 342 0. 041

343 0. 037 344 0.053 345, 07 346 0.033 347 0.018 348
0.011 349 0004 ®B50 0. 01]

357 0.021 358 01013 360 64@12
0.016 365 16 368 0.039(369 0O’
374 0.019 ) <i%§

QP 2 1d

. —_——

According to the procedure of Example 1, Compound 22b was reacted with a
solution of cyclohexyl hydrazine hydrochloride Compound 1d and K,CO5; in CH,Cl; to
produce (N-8-cyclohexyl-1,4-dioxa-spiro[4.6]-4,5 ,6,7-tetrahydro-1H-indazol-10-yl)
carboxylic acid ethyl ester Compound 22c.

(1). LiOH o ﬁ/;d

(2). EDCI (0 NH
\
o) | N
N 22d
NH, ' 2i ‘
e HCl

According to the procedure of Example 8, Compound 22¢ was used in place of
5-tert-butoxycarbonylamino-1-cyclohexyl-4,5,6,7-tetrahydro-1 H-indazole-3-carboxylic
acid ethyl ester Compound 8¢ and carried forward to provide (N-8-cyclohexyl-1,4-
dioxa—spiro[4.6]-4,5,6,7-tetrahydro—lH—indazol-IO-yI) carboxylic acid (1,3,3-trimethyl-
bicyclo[2.2.1]hept-2-yl)-amide Compound 22d.

N
o) < H
| N
N Cpd 96

2N HCI (5 equiv.) was added to a solution of Compound 22d (0.030 g 0.068
mMol) in THF (10 mL) at 0 °C. The mixture was stirred for 1 hr while warming to
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HO cl
1-cyclohexyl-7-methoxy-4,5,6,7-tetrahydro-1H-indazole-3-carboxylic acid

10

Compound 23a was prepared according to the procedure of Example 2, wherein 2-
methoxy-cyclohexanone was used in place of Compound 2a as the starting material.
Thionyl chloride (0.20 g, 1.7 mmol) was added to a solution of Compound 23a
15  (0.15 g, 0.55 mmol) in CH,Cl, (10 mL) at ambient temperature under a N, atmosphere.
The mixture was stirred for 3 hrs at 35 °C, cooled to ambient temperature, then
concentrated in vacuo to afford the corresponding 7-chloro-1-cyclohexyl-4,5,6,7-

tetrahydro-1H-indazole-3-carbonyl chloride Compound 23b.

cl ;

Noy
«HO
Cl HoN \
23c (0]

23b , HN

0 NE% Cpd 60

ol CH,Cl, P
HO

20 NEt; (triethylamine) (0.10 g, 0.98 mMol) and Compound 23b (0.06, 0.20
mMol) were added to a solution of (1R,2S5)-(2-amino-cyclohexyl)-methanol
hydrochloride Compound 23¢ (0.064 g, 0.39 mMol) in CH,Cl, (10 mL) at ambient

temperature under a N, atmosphere. The mixture was stirred at r.t. for 3 hrs, then
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LG

N, N
\ /N Hzo \N
23b - \ / 24a
0 o}
Ct HO
10 - 7-chloro-1-cyclohexyl-4,5,6,7-tetrahydro-1H-indazole-3-carbonyl chloride

Compound 23b was hydrolyzed to provide 1-cyclohexyl-7-hydroxy-4,5,6,7-tetrahydro-

1H-indazole-3-carboxylic acid Compound 24a.

HoN

1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride (EDCI) (0.15 g,
15 .0.81 mmol), dimethylaminopyridine (DMAP) (8 mg) and (25,3R)-3-amino-
bicyclo[2.2.1]heptane-2-carboxylic acid ethyl ester Compound 24b (0.059 g, 0.27
mmol) were added to a solution of 1-cyclohexyl-7-hydroxy-4,5,6,7-tetrahydro-1H-
indazole-3-carboxylic acid Compound 24a (0.071 g, 0.27 mmol) in 5 mL CHCl, at 0
°C under a N, atmosphere. The mixture was stirred for 6 hrs while warming to r.t., then
20 concentrated in vacuo and purified by flash chromatography (eluted with 15% EtOAc
in hexane) to afford Compound 164 (0.075 g, 65%) as a white solid.
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5 cl
According to the procedure of Example 2, a solution of 2-(3-methoxy-phenyl)-
cyclohexanone Compound 25a (commercially available) in ether was carried forward
in place of Compound 2a to produce 1-(2,4-dichloro-phenyl)-7-(3-methoxy-phenyl)-
4,5,6,7-tetrahydro-1H-indazole-3-carbonyl chloride Compound 25b.

cl OH -0 @\
0 Y O 1 }N
N >

Cpd 313 HN

\ /N 25b
i
0 \
cl OH
10 .

According to the procedure of Example 2, triethylamine and Compound 25b

AN

were reacted with (1.5)-2-amino-2-phenyl-ethanol Compound 25¢ in CH,Cl; to provide
amide Compound 313.
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adetl" lo%t Fchﬁgr(l:&ea@%l g% bé’ frﬁr}/o’l) vgzﬂ%d&g tL) 'atsXIuBEn gP@&RﬁHﬁqé 313
f 4 or i nverse agoni sts can be
(o.dege(v.m ﬁﬁﬁbl) in 5 mL CH,Cl, at 0 °C under a N atmOSphere The mixture was
stirred for 2 hrs while warming to ambient temperature, then concentrated in vacuo to
afford the corresponding acid chloride. Purification by flash chromatography (eluted
with 20% EtOAc in hexane) afforded Compound 316 (0.036 g, 95%) as a white solid.
MS m/z 554 (MH").

Example 27
1-adamantan-1-yl-3-(1-cyclohexyl-4,5,6,7-tetrahydro-1H-
indazol-3-yl)-urea (Cpd 182)

TP

! de 182

%NHZ 0=<
be)

1-isocyanato-adamantane Compound 27a (4.6 mg, 0.026 mMol) and triethyl
amine (0.01 fnL, 0.072 mMol) were added to a solution of 1-cyclohexyl-4,5,6,7-
tetrahydro-1H-indazol-3-ylamine Compound 6c¢ (5 mg, 0.023 mMol) (Prepared using
the 'procedure of Example 6). The mixture was stirred at r.t. for 4 hrs. The mixture was

then concentrated and purified on a silica gel column (eluted with 15% EtOAc/hexane)
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mnutes at 37 0Cand the plate cells were then
thﬁlfeeﬁt ed with forskol in over a 4-6 hour period, then
washed and | ysed. The b-gal act osi dase activity was
guantitated using cormeréﬁé@lglzyl avai |l abl e kit reagents

BipBing rlege fGoER] oNEBE damistaNr) Ineansk 4dgodisesx Pl at e Reader
(Mol ecul ar Devices, Inc). CB 1 RECEPTOR NMeDI ATED
2RSSy

CHANGE hurgaRB Lo AB oR stelixsERresssd & SIRN-M; cells
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agoni sts reduced - gal actosidase activit

g
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manne ecaneln ga act'osl dase act|V|ty was
hogrwigeniptioa duffyr @.@mM Agis). 2o Megl, 5 mM KCl, with protease inhibitors

aprotinin, leupeptin, pepstatin A and bacitracin) and centrifuged (2000 g). The supernatant

was then centrifuged in 2M sucrose (31,300 g) to produce a semi-purified membrane
pellet. The pellet was resuspended in homogenization and store at -80 °C.

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

was dried, a scintillation cocktail was added to each well and the counts representing

binding were quantitated in a TopCount scintillation counter.
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Example 2

Functional Cell-Based Assay for CBI or CB2 Agonist and Inverse Agonist Effects on
Intra-Cellular Adenylate Cyclase Activity

The CB1 and CB2 receptors are G-protein coupled receptors (GPCR) which

influence cell function via the Gi-protein. These receptors modulate the activity of

intracellular adenylate cyclase which in turn produces the intracellular signal messenger

cyclic-AMP (cAMP).

At baseline, or during non-ligand bound conditions, these receptors are

constitutively active and tonically suppress adenylate cyclase activity. The binding of

an

agonist causes further receptor activation and produces additional suppression of
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acute, single-dose adm ni [ . d,of th
rpfai PTG e Reeda A Uy A BT e
C&W@@Om}{:e. Animal s in each dose group (n=8/group)
were orally adm nistered a single dose of either a

t eStTIRARNOWER okdin B B-wdlOfateshumiley @hddar] @fl cdlture conditions at 37

°C in a 5% CO, atmosphere. After 3 days, the media was removed and a test compound in

media (wherein the media was supplemented with 2 mM L-glutamine, 1M sodium
pyruvate, 0.1% low fatty acid FBS ‘(fetal bovine serum) and antibiotics) was added to the
cell. The plates were incubated for 30 minutes at 37 °C and the plate cells were then
treated with forskolin over a 4-6 hour period, then washed and lysed. The B-galactosidase
activity was quantitated using commercially available kit reagents (Promega Corp.

Madison, WI) and a Vmax Plate Reader (Molecular Devices, Inc).

CB1 RECEPTOR MEDIATED CHANGE IN CRE B-GAL EXPRESSION (TABLE 2A & 2B)
For cells expressing CRE B-gal and the CB1 receptor, CB1 agonists reduced -

galactosidase activity in a dose-dependent manner and CB1 inverse agonists increased
B-galactosidase activity in a dose-dependent manner.

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

cell activity.

CB1 Receptor Results
The ECs, values for compounds tested were calculated by linear regression and

were obtained from studies in which varying compound concentrations were used.
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CB2 RECEPTOR MEDIATED CHANGE IN CRE B-GAL EXPRESSION (TABLE 2C & 2D)
For cells expressing CRE B-gal and the CB2 receptor, CB2 agonists reduced B-

galactosidase activity in a dose-dependent manner and CB2 inverse agonists increased
B-galactosidase activity in a dose-dependent manner.

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

CB2 Receptor Binding Results
The ECsp values for compounds tested were calculated by linear regression and

were obtained from studies in which varying compound concentrations were used.

Table 2¢
CB2 Receptor Functional Inverse Agonist ECso (LM)
de ECSD de ECso de ECSO
3 0.19 67  0.023 70 0.0459
116 0.5 149 0.0079 156  0.035
157 0.0015 208 0.0086 209 0.074
211 0.016 214  0.12 215 0.22
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di et-induced obesity ( Spesity was induced by
feeding "highfat" (60% how to , .
Effeief SelpEhieniekeeimerioniood CousrPEon wbRed et/ dd e
SpregueDawley Rats
The effect of daily administration of a compound of the present invention was
tested in male Sprague-Dawley rats. Animals in each dose group (n=6/group) were
orally administered a daily dose of either a test compound (at a 3, 10 or 30 mg/Kg dose)
or vehicle (50% PEG-400 in distilled water) in a volume of 2 mL/Kg of body weight
immediately prior to the beginning of the dark phase each day for a period of 7 days.
Food consumption was electronically monitored during the dark and light phase
that followed dosing (24 hrs total). The effect on food intake was expressed as the
percent change of total food consumed in the 24 hr period after dosing to total food

consumed in the 24 hr period prior to dosing.

EFFECT ON TOTAL FOOD CONSUMPTION
Animals at all three test compound dose levels had a relatively dose-dependent

decrease in total food consumed compared to animals dosed with vehicle at the end of
the treatment period.

EFFECT ON BODY WEIGHT GAIN
Animals at all three test compound dose levels had a dose-dependent decrease

in body weight gain compared to animals in the vehicle chow group over the treatment

period.
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Dawley Rats
The effect of daily administration of a compound of the present invention was

tested in male Sprague-Dawley rats. Animals were fed chow (10% Kcal) containing
either a test compound (test chow) or vehicle (vehicle chow) over a 28 day treatment
period. The test chow was formulated based upon the estimated daily consumption

needed to achieve a 1, 3, 10 or 30 mg/kg dose level.

EFFECT ON BODY WEIGHT GAIN
Animals in the test chow groups had a dose-dependent decrease in body weight

gain compared to animals in the vehicle chow group over the treatment period.

EFFECT ON EPIDIDYMAL FAT PAD WEIGHT
Animals in the test chow groups had a relatively dose-dependent decrease in

epididymal fat pad weight compared to animals in the vehicle chow group over the
treatment period (p value <0.01 for 30 mg/Kg dose level).

Example 6
Effect of Acute Treatment on Food Consumption and Meal Count in Ob/Ob Mice
The effect of acute, single-dose administration of a compound of the present

invention was tested in hyperphagic obese ob/ob mice. Animals in each dose group

(n=8/group) were orally administered a single dose of either a test compound (at a 3, 10
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chSWY HIEIMER (AdE SRS ot & o 2y diyliRatinent f¥diod. The test chow was

formulated based upon the estimated daily consumption needed to achieve a 3, 10 or 30

mg/kg dose level.

EFFECT ON BODY WEIGHT GAIN
Animals in the 10 or 30 mg/kg test chow groups had a dose-dependent decrease

in body weight gain compared to animals in the vehicle chow group over the treatment
period.

EFFECT ON ADIPOSE DISTRIBUTION
Adipose distribution was measured by quantitative computerized tomography

for mice in the 30 mg/kg test chow group.

Animals in the test chow group had a lower total mass (as measured by
abdominal cross-section), a lower adipose mass and reduced visceral adipose
compartments compared to animals in the vehicle chow group over the treatment period

(one-way ANOVA p value <0.05). Lean mass for test chow animals was relatively

unaffected.

EFFECT ON ENERGY EXPENDITURE AND LOCOMOTOR ACTIVITY
Energy expenditure was measured by indirect calorimetry measurements during

both light and dark phases for mice in the 30 mg/kg test chow group.
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at one or
test chow was formulated based upon the estimated dally consumptlon needed to

achieve a 1, 3, 10 or 30 mg/kg dose level.

EFFECT ON BODY WEIGHT GAIN
Animals in all four test chow groups had a dose-dependent decrease in body

weight gain compared to animals in the vehicle chow group over the treatment period.

EFFECT ON EPIDIDYMAL FAT PAD WEIGHT
_Animals in all four test chow groups had either maintained epididymal fat pad

weight or lost weight compared to animals in the vehicle chow group over the treatment
period (one-way ANOVA p value <0.05).

EFFECT ON LIVER WEIGHT AND FAT CONTENT
Animals in all four test chow groups either maintained relatively the same liver

weight or lost weight compared to animals in the vehicle chow group over the treatment

period (one-way ANOVA p value <0.05).
Animals in the 10 and 30 mg/kg test chow groups tested for liver fat content
also had a decrease in fat content (as a percent of total liver area) compared to animals

in the vehicle chow group over the treatment period (one-way ANOVA p value <0.05).

EFFECT ON ADIPOSE DISTRIBUTION
Adipose distribution was measured by quantitative computerized tomography

for mice in the 30 mg/kg test chow group.
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It is to be understood that the preceding description of the invention and various
examples thereof have emphasmed 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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al koxycar bonyl, | ower faltkoxy, hydroxy-al kyl ene. -,

aryl oxy, aryl al koxy, / kyl ene; or

het er ocycl yl opti onal ted by one or nore

hydr oxy, hal ogen, am nt; Q;&Fkykﬂhcarboxy,

al koxycar bonyl, | ower &l koxy,N'hydroxy-al kyl ene-,

aryl oxy or aryl al koxyg;x,Ri o islhydrogen, QcC

loal koxycar bonyl optionally suBstituted at one or nore
- positions by hydroxy, hal ogen or aryl; -C(O CF 3;
wherws@lp. NRi R 43; - C(O)-heterocyclyl optionally

substituted at one or nore positions by hydroxy,
thehtaklagaineobetwean fositiGhidD-BliRhd Risitdyns 3508 irafoythnla 1 8(PdRert;loations

SO2NR] 4Ri 43; . R la B2 .R3 R4 and R 43 and
Ri SP‘I’é}f‘@" 8%@%3 ‘i"%ﬁq’gF %?Te&??él“i%“ %%PS §E8°5C1- Cloal kyl
het erocycl yl; C3-Cl12 cycloal kyl; or, aryl optionally

thesrlabeedilinest leedw s osifiens 3Bk gid pasifignokar] imforpwy I rpsiserjdrations
-SQR- ; -l.ower al kyl ene-; Zj
o cﬁ% N('Bﬁ(ﬁ)b?e'\ﬁ_{ﬁ,ﬁg g{egﬁ %Xlll XK, i Ege}serlt y J

sent; - ower a ene optionally

thes?tﬂuggl?etgl)lé}u%ﬁ:etgfﬁg{ PO%%}%&%Z arr{g g?mp.o é)r%rlfu?a} ]iﬁmbgéserr]l?sl tﬁg l%gétion fora
al kgoapeddaanyl; Z is absent; or is lower alkylene
optionally substituted at one or nore positions by

l. .CYC al ogen, hydroxy, |ower alkyl, |ower
X’%&E@%&fxggg 8§¥#ﬂg oxycar bonyl or aryl;

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

when the dashed line between positions 7 and X3R4 is absent; X4 is absent, or is lower
alkylene;

when the dashed line between positions 7 and X4Ry is present, X4 is absent;
X5 is absent, or is lower alkylene;

R, is selected from the group consisting of aryl, C3-C cycloalkyl, or heterocyclyl, any of
which are optionally substituted at one or more positions by halogen, lower alkyl,

hydroxy or lower alkoxy;
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or a pharmaceutically acceptable salt, isoner,

prodrug, netabolite or polynorph thereof. 2. The
waoeopoessds of Claim 1l wherein Xj is absent, or PET/USWE5/009819

al kylene, and R is C3-G 2 cycloal kyl; or aryl

optionally substituted at one or nore positions by

. 1 rizal kox h gen r.ei he
- R R s 80 o G E e e Pl ety g of
i's ataﬁﬁmtme Bfiofally s@ywEtutel A Whefanora pekitidid by haloyeh, tgen alkyl,
hydr oxy; |ower al kyl; | ower al koxy; hal ogen; aryl
opt i ﬂﬁfr§ﬂ%§9%?ﬁ$ed at one or nore positions by
| ower al koxy or hal ogen; heterocyclyl optionally
Rgigbstituted at one or nore positions by hal ogen; or,
C3-C8 cycloal kyl. 4. The conpound of Caim3 wherein
the dgshed line between positions 7 ana X4R4 is
absent]; X4 is absent; jpand, R4 is hydr . b.
conpoyynd of Claiml rein R3igs O NHZZ2Rg. 6.
e eompound of d amr i n ??w ab '%gg
ab&ent; é7i s | ower aupylene optiondl |y spbstituted by
| ower aIkyI -l ower al koxy, carboxy, |ower
alkoxycarbonyl hydroxy or hal ogen; and, ®® is saryl
optionally substituted by one or nore hydroxy,

whtal thg@hed MR wWeen mdﬁﬁ(aﬁa% Isav&ht, R4 ks\Hlydrdgemyeiydroxy;
al koxy or ary Ialkox C -C12 cychgﬁ optionally
su pdeVeralel et halngew Y SptionsHy Swﬂtug‘aft@t ong ayore
V‘%s@lbﬁ%@&)‘hydﬁ)@ MEWYs allyT] 1BRer zﬁl@dx?%@ Ral6fen! RMEtOCyclyl optionally
alkoggcarbonyl or heterocyc yl he conmpound of

O aishRstitusest epgormBomE positonsby)izdiry. lawerpie/L doweralngy of

a'hmogeﬁﬂfeﬁt:?cn c&tbakﬁ%%ﬁauyaseﬁstmﬁed & oh@Mﬁﬁo@'ﬂSQﬁb{nS by
aryl Optronall ﬁNHUbStItUte one or nore hydroxy,

| owdydrakk docyer alkighilqwer aBtoxapyhad@geexy C3-C12 cycl oal kyl
optionally substituted by one or nore |ower alkyl,
when the dashed line between positions 7 and X4Ry is present, R4 is CH-aryl wherein aryl

is optionally substituted at one or more positions by hydroxy, lower alkyl, lower

alkoxy or halogen; or CH-heterocyclyl wherein heterocyclyl is optionally

substituted at one or more positions by hydroxy, lower alkyl, lower alkoxy or

halogen;

R;s is hydrogen; hydroxy; lower alkyl; lower alkoxy; hydroxy-lower alkylene-; carboxy;
alkoxycarbonyl; aryloxycarbonyl; atyl—alkoxycarbonyl; NHR 0; -C(O)NR ;1R 12;
-O-C(0)-Ryy; 0x0; or -C(O)R 3;

Rg is absent, or is ~<CH(Rga)-;

Réa is hydrogen; lower alkyl; or aryl optionally substituted by one or more of halogen,

hydroxy, lower alkoxy, carboxy or alkoxycarbonyl;

R; is lower alkoxy; aryl optionally substituted by one or more hydroxy, halogen, lower
alkyl, carboxy, alkoxycarbonyl, lower alkoxy, hydroxy-alkylene-, -NH(Res),
aryloxy, arylalkoxy, or aryl-lower alkylene; C3-C;, cycloalkyl optionally
substituted by one or more hydroxy, halogen, lower alkyl, lower
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| ower al kyl -am nocar bonyl, carboxy, al koxycarbonyl,

| oner al koxy-1 ower al kyl ene-, hydroxy-al kyl ene-,
waeybabisexy- |1 ower al kyl ene- optionally substit B¢ BUSING/009819

aryl by one or nore hal ogen; or heterocyclyl

optionally substituted by one or nore | ower al kyl,

I k F-0 k I -
o TR RS S Q15T 8 By B Ve
ITE aﬁ@é‘ﬂiﬂ@&gdﬁ?ﬁ-alkﬁ!&nb—s a%@xl}’ , mla%xﬁh@m}y@dydawmllgyldlﬁ:
e COo oun (0] Im er n t
| om}Ptlaww S@h%m%ﬂl b o5 Tor Mya%ﬁﬁ%]?rl or g"rweléﬁwl‘ or

opt i RRAbLYr AkiASHeE hdtéBElcRE opfiéhall sibRfiRtel®F loht Gflﬁloﬁ)hydroxy,
Iomer al kyl , lower al Koxy or h | "2/ 1}J |qi

al o
v |haiqun,.1®v§: alkylh, carbgpy %Y%‘émé{gi‘ﬁ‘é’*a alkpRp lwrﬁé@ﬁy-lower
pOS' ary \Aﬁr'agywnésa@fo%§%95vylﬁicok§ absent; and, R4

erein ary i's optionally substltuted at

T B S B P S 5,
het %tu@&mécgby dF]rfe &m{dr@ﬂﬁirbzw ﬁ&lbgdn: tmlq@tqa) aSO@EH{(REa) JTower
posi i1 ons Yy roxy, | ower ower 0oX
R TR AN ot L TR e g
~ het eragKely kngcﬁ,ba@ﬁJalkgpsptm@U MibStthsd b* sihesst naare AREoRy,

nor e EPSIIIOHS | ower ‘al kyl’, | ower koxy
hal dgesen, painoyives aligsh eﬁéom aklgp@mbmylwﬁw@lkpar yl is

D By APLIBELEY SR Yoy kol Ity EHE B hcklbefen

I's each opti onal
sub@ptmmledu@cm@@ymnemmrmh»mm 0g8ys mmrlo‘am@yfyl

2 g D B e

| ower, al kyl ; roxy box Iome
lesw@fsés%arfa&rgﬁp A %S?Pf %ﬁe&w ﬁéﬁvﬁmﬁqﬁ% Rﬁﬁoﬂs by
%Rl ox P haggga o aG(O)QFp ~SGQSNRER%F,Eg(mphﬂa&o@fclycbpﬂmauy
subs{n“eulter(]i at one c|>rsmore pgggons by%ydrco}g, h%loggr)l( ch ary’ ! bo@()é))NRMRMa,

-SOz-aryl; -SOzR14; or SOzNR14R14a;

Ri1, Ri1a, Riz, Ri3, Ry and Ryyg and Ry are each individually hydrogen; C;-Cyp alkyl;
heterocyclyl; C3-Ci, cycloalkyl; or, aryl optionally substituted by lower alkyl,
hydroxy, alkoxy, halogen -SO,-N(Rea)2, heterocyclyl or aryl-lower alkylene-;

Z, is absent; -NH-; or is lower alkylene optionally substituted at one or more positions by

halogen, hydroxy, lower alkoxy, carboxy or lower alkoxycarbonyl;

7, is absent; or is lower alkylene optionally substituted at one or more positions by aryl,

cycloalkyl, halogen, hydroxy, lower alkyl, lower alkoxy, carboxy, alkoxycarbonyl
or aryl;

or a pharmaceutically acceptable salt, isomer, prodrug, metabolite or polymorph thereof.

2. The compound of Claim 1 wherein X; is absent, or is lower alkylene, and R is
C;3-Cy2 cycloalkyl; or aryl optionally substituted at one or more positions by lower

alkyl, lower alkoxy or halogen.
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-C(OCF3; -C(O-heterocyclyl; -C(ONRi 4Ri 4a; or
-S2NRi 4R a; and wherein Rn , R 1ab RR 4 d R 4a are
we@awh/0933a8 vi dual | y hydrogen; Cl1-Cl0 al kyl; or BEWIS2005/009819

optionally substituted by |ower al kyl, heterocyclyl or
aryl -1 ower al kyl ene-. 16. The conpound of Caim1l
S RSB O CURe BT, SRR ol lions ] and XiRa i
conpahsend; Xf is@bseininol B levedr elkylede;fand R4 ihbydyp mphydroxy, lower
consi.st.i of.; and, phar mac t.abl e
Chertibyt e aiRe ORI B tbon Tl o AR G RaBr pfeositions
pr evignoivegalko:gasihalo i) hﬁelbe%ﬂtopﬁon’m;i balisethteslyan dhos@more
di sorder o di sease a i n need thereof

5 conrﬁqs’é"ioﬁﬁ haé(’@l“e‘ﬁé C&@ﬁﬁ&]‘ﬁ‘h@ferl ng to the subject an

effective anmount of a conpound of Claiml1. 19. The -
4. rret h"Eid: winpChml vh A8mihehertin thendasialima beivaled poetept/end IXaR4 is

n the conpound of Caimlis
an aé’ger{’t 153{’1 %ﬁ g(“sahlygfoﬁverse agoni st of the

recgft or. 20 The nmet hod of Claim 18 wherein the
5.sy ndrhsreempaimsniddrimol whiirela &g és RsC{QNA Bt 0 appet it e,

nmet abol i sm di abetes, glaucoma-associ ated intraocul ar
6.pr esidrcompsal ciﬂClﬁﬂbe' Wixeein B, Ssotbeeit;sZ, 1§§c'bsEm:l§ esSis lower alkylene

substanc abuse rni o] i on or or gan
TR A e Y st AL T TRt S o St
| 0C QI QEarisilyl, b dnpxPér HIEEHRAY, 1K) 1§@ﬂ'yﬂqstﬁma1nm@t&u@a dy one

nfl anmmati on di sar nrequl ated cell gr
T AG ETEnES G bR S Ea-oROr ikt Joper B, Ioveliopy or

J T BlaryM1kd 9. cpz' d%«:lodlkyll opﬁox’i‘a‘llPr SUBLBERED 4tloge 6F ﬁl@fétﬁo\jlﬁons b
anount or ne npound aiml is from about 00

ny/ kyrdaksts dowzfdfoxz»dxydwg%kagma%;habg@ OI*rlﬁé{ewékwaarBényl or
15 C aiBedRydiyf ther conprising treating, aneliorating or
preventing a CBl receptor inverse-agonist nedi ated

7.7 oF Sbetupiif she i st Rob R Addedt n 2 subj ect in

need t her eof conFrl sing the step of adm nistering to
8. t he Thepprapqund ot Efdia dtheeeimRoisebsest; apd, @) is lower alkoxy; aryl

__optionally substituted by one or more hydroxy, lower alkoxy, -NH(R,) or
arylalkoxy; C3-C; cycloalkyl optionally substituted by one or more lower alkyl,
20 lower alkyl-aminocarbonyl, carboxy, alkoxycarbonyl, lower alkoxy-lower
alkylene-, hydroxy-alkylene-, arylalkoxy-lower alkylene- optionally substituted on
aryl by one or more halogen; or heterocyclyl optionally substituted by one or more

lower alkyl, alkoxycarbonyl! or lower alkoxy-lower alkylene-.

9. The compound of Claim 1 wherein X3 is lower alkylidene; R3 is -SO,NHRg; and,
25 R is aryl or Cs-Cj; cycloalkyl.

10. The compound of Claim 1 wherein X; is absent, or is lower alkylene; and, R; is
C5.Cy, cycloalkyl; or aryl optionally substituted at one or more positions by lower

alkyl, lower alkoxy or halogen.
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15

I nver se-agoni st conpound of Claim1. 23. The nethod of
Claim22 wherein the effective anount of the conpound

wobkooSloadsns 1 i s from about 0.001 ng/ kg/ day to abOTUSB0£009819

ng/ kg/ day. 24. The nmethod of C aim 18 further
conprising the step of admi nistering to the subject a

PR bl WA SO RN & iR 7 and Xy i
t her gpesatti ¥4 sgbsent; aB8, Ry ih€Hreylvderent argl iaioptichallysesituted at

t he therapeutic..agent, i,S an _anti vul sant_or .

cont 124 SRPVe SRR O BigToF oW RA KOt gt yogen: or CH-
wher Qieférdcbﬁyﬁﬂhdgé:iﬁ hetetosadlyl i Sptionpliy wbstiteted ik 0gmote positions
topi ranate, carbanazepi ne, val ic acid, |anotrigine,
gabaﬁ’éggﬁﬁ??y’dﬂﬁﬁﬂgﬁﬁO‘KchPnf‘Ffé OFF‘BZ%gGBnd m Xt ures or

phar maceutically acceptable salts thereof. 27. The

et hdte obmbwidmf Lhimtid vdiereirt gl adittcacedyl iv eachgptionally

a pragestin-only contraceptiv a raceptive havin
R L SR A R

an oral contraceptive optionally having a folic acid
18onpdhe rempeed oACKEM A3 dvhefeinasihip Besapt 4@&6&@%@1}5 fhaeayl or
COMPR5? meﬁenméhﬁpthf%ﬁg%@ i3 b8 dPlohdPly OB RHE £ Che G more

conposf tion, erein e coffposition conprises a
cont pesitagisiby dowgrdlle], GBreretospoobalégsrer se- agoni st or
ant agoni st compound of Caim1, wherein the

1@03}3%& tdipbune dﬂﬁﬁﬁmtl fg@ewirggs i;lebé‘e!ﬁQ ked, iR} ish helrsadh] I8atoxy;.
and/ or assists_the s ct n 1.0osing we .
~ lower alkyl; hydroxy-lowbcler Jal ylenel-; carboxly; l%wer a{lgoxycarbonylg

aryl-alkoxycarbonyl; NHRp; ~-C(O)NR 1R 114; -O-C(O)-R32; or oxo.

15.  The compound of Claim 14 wherein Ry is hydrogen; C;-C¢ alkoxycarbonyl;
-C(O)CF3; -C(O)-heterocyclyl; -C(O)NR 4R 14a; 01 -SO;NR 4R 1405 and wherein Ry,
Ri1a, Ri2, Ri4 and Ry, are each individually hydrogen; C;-Cyy alkyl; or aryl
optionally substituted by lower alkyl, heterocyclyl or aryl-lower alkylene-.

~16.  The compound of Claim 1 selected from the group consisting of:

4 Q0

‘;E N .
o}
o] 0
o} HN HN o Y HN
Y S o Y
/= : '
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and pharmaceutically acceptable forms thereof.

17. The compound of Claim 16 selected from the group consisting of:

KE ‘ N é N
\ Wi $ \ /N
0 O N%‘O/_

N HN -
oo Yy
/° ’ P
p el I
N \ jJ:N\ ~cl \ i ~Cl :‘\(\
\ 4 . i N »
HN,
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18.

19.

20.

PCT/US2005/009819

and pharmaceutically acceptable forms thereof.

A method for treating, ameliorating or preventing a cannabinoid receptor mediated
syndrome, disorder or disease in a subject in need thereof comprising the step of

administering to the subject an effective amount of a compound of Claim 1.

The method of Claim 18 wherein the cannabinoid receptor is a CB1 or CB2

receptor; and, the compound of Claim 1 1s an agonist, antagonist or inverse-agonist

of the receptor.

The method of Claim 18 wherein the syndrome, disorder or disease is related to
appetite, metabolism, diabetes, glaucoma-associated intraocular pressure, social
and mood disorders, seizures, substance abuse, learning, cognition or memory,
organ contraction or muscie spasm, respiratory disorders, locomotor activity or
movement disordérs, immune and inflammation disorders, unregulated cell growth,

pain management or neuroprotection.
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T Latt

o 4t L) SR ISFIOQ PRI, £ WheTein the effective amount of the compound of Claim |
is from about 0.001 mg/kg/day to about 300 mg/kg/day.

22.  The method of Claim 18 further comprising treating, ameliorating or preventing a
‘ CB1 receptor inverse-agonist mediated appetite related, obesity related or
5 metabolism related syndrome, disorder or disease in a subject in need thereof
comprising the step of administering to the subject an effective amount of a CB1

inverse-agonist compound of Claim 1.

23. The method of Claim 22 wherein the effective amount of the compound of Claim 1

is from about 0.001 mg/kg/day to about 300 mg/kg/day.

10 24.  The method of Claim 18 further comprising the step of administering to the subject
a combination product and/or therapy comprising an effective amount of a

compound of Claim 1 and a therapeutic agent.

25. The method of Claim 24 wherein the therapeutic agent is an anticonvulsant or a

contraceptive agent.

15 26. The method of Claim 25 wherein the anticonvulsant is topiramate, analogs of
topiramate, carbamazepine, valproic acid, lamotrigine, gabapentin, phenytoin and

the like and mixtures or pharmaceutically acceptable salts thereof.

217. The method of Claim 25 wherein the contraceptive agent is a progestin-only
contraceptive, a contraceptive having a progestin component and an estrogen

20 . component, or an oral contraceptive optionélly having a folic acid component.

28. A method of contraception in a subject comprising the step of administering to the
subject a composition, wherein the composition comprises a contraceptive and a
CBJ1 receptor inverse-agonist or antagonist compound of Claim 1, wherein the

composition reduces the urge to smoke in the subject and/or assists the subject in

25 losing weight.
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