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WO 2004/ 033422 PCT/ US2003/ 031844 MODULATI ON OF
ANXI ETY THROUGH BLOCKADE OF ANANDAM DE HYDROLYSI S

WO RAOHERET AS TO RI GHTS TO | NVENTI ONS MADE UNDBRT/US2003/031844
FEDERALLY SPONSORED RESEARCH OR DEVELOPMENT Thi s
research was made, in part, with governnent support
under Grant Nos. DA12413, DA 12447, and DA 12653
awarded by the National Institutes of Health which
O INELA TEON: QF ANXHTS THR GUHeHi BIV@OKIAGH OTOAIRBINDIASMIDE
APPLI CATI ONS Thi s appl iBEDROLYSIS ns benefit of U S.
Pr ovi si onal _Application No. 60/417,008 filed Oct ober
7, 200 is application is also related to

Appl i %EMEMWT A&@@ﬂ@%"f@umé@w WDEGB‘;@ERd

15 Zg?aﬁﬁ%mgfsc osures éw{@zmﬂﬁyﬁg?@ﬁﬂw

I ncor portas sdedroh wias madé, iin pmy, wiflbgBRAGKEEROYNp cwFunbddEGrant Nos.

ot NERE Bl Ol R B NGB R0 o

may KRRQWertdifirpht 18 thdehamioar . and physiol ogy. Whereas fear
is typically triggered by a perception of-a threat in

the environment, anxiety disorders typically involve a

20 fearful ness whi [ ' ked by an

envi r onnent al threEELé\jEﬁ#égﬁgKg&gg?%'gorti onate to an

enVI r oA lichliérealhims[HRAtATXT. 81 BrodisfdaP&pSlicitien DN
common nental disorders and can greatly limt

60/41t7r9@8 édéd Detpber 7, 3008. This application & alsaiietasediiory. SaApphcatlon No.
10/1 18.;3:0%311%% &a% hB9LE fsaﬂét'elgtl Xgﬁlf’cag?ﬁ] K2 :16/%& e gled August

ance 0 one.

15, 2@03s om:eﬁgcwsmeésttcfe:aclb@ﬂwlﬁmam@ﬁcdrpmﬁeedn 35 efitfretypani c
di sorder (with and without a history of agoraphobia),
agor aphobia (with and without a history of panic

di sorder), gengﬁgé%éﬁ@ Kﬁi’YHﬂ'IﬁleEi@fﬁOﬁpec' fic

phobi a, soci al seSS|ve conpul si ve di sorder,
[01] acutxetyt isess pdﬂsx]ng]leal ccmnt«brmamstoft fean mand cissbfies Saccompanled by

st St (B Fonahr g b ol R ety
tngg&&ﬂ%v BlpeFRFIGRbT &9{?9&’[ i PR nviPsRSEANGRIdtP A ERraRYIcEllY involve a
di sorders, and the residual category of” 30 anxiety

fearﬁdmtzs@ Pdhéch iscsithot trroyaked bper ienviehnienéal thent enhighly @gsproportionate

vioral therapies can be beneficial for
toanﬁrllany pa%?aéglf’satvmth anxi ety disorders (Chanbl ess et

[02] alAnxi§ABorddie areehicageid RS cotmidri@piitabdiastdsss and can greatly limit
sel ectlve serotonin WD 2004/ 033422 PCT/ US2003/ 031844

the quadipeflite. jTRINsMKIstsdiserder Ao CHBRS ORI agigalansty tsrgenerally the
pnnc1%&V$Eﬁf&n@é of‘lnood W %&tl&?ﬂ forl®&hcH %?s%rders include, but are not limited

to, panic disorder (with and without a history of agoraphobia), agoraphobia (with and without
a history of panic disorder), generalized anxiety disorder, specific phobia, social phobia,
obsessive-compulsive disorder, acute stress disorder, and post-traumatic stress disorder. In
addition, there are adjustment disorders with anxious features, anxiety disorders due to
general medical conditions, substance-induced anxiety disorders, and the residual category of
anxiety disorder not otherwise specified (See DSM-IV).

[03]  Cognitive-behavioral therapies can be beneficial for many patients with anxiety

disorders (Chambless et al., 1998). Benzodiazepines, antidepressants, selective serotonin
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wi th some success in the treatnent of anxiety and

anxi ety disorders. Treatnents conbi ning psychotherapy
wand4pianpacot her apy are al so beneficial (Marchcewsalo3/031844

1997; Anerican Psychiatric Association, 1998). One

reuptakd fHhibifokOahdothe $100¢1 qompolnd bespapae: (Lgaimdeﬂtahe tﬂ%) have Been used

been their cost and t he r.el uc ance ‘Irlf (5)3&1_6 Bli ¢ bi
with seiie svccseici the dxgpimsnt of WHﬂ‘f}y&P RSO RIS, tPytifonts combining
psychétfx&%é;{@ﬂ{l pl a‘ﬁjn){cdfﬁé} 1so slefibial (Mariakt YLl 1997, American

ass o enzo I azepi nes, which have sone
Psychlatiﬂzl Stsooiation, 4B9Be ot dimitaion oefssuchepsynhoth@mmtwytreatments has

har macopeia is relativ r ere a.need f
been gt €357 theerelpriance o i@él‘ﬁ“% &, elnpéa‘cfuc aﬁ?ﬁt@ﬂ}t afany of the
pharm%@ﬁ'tl@ily yEARRL AL S 41901[ QithgsA\nnb&t aitBuRA9 e tMPofi@W class of

ment al di sorders whi ch” ani mal " nodel s are
benzodiazdphres) mhlclﬂdmrars@m eddietion @prabuse dossptigl omds othe anti-anxiety

human anxi el test ani ma treat
pham’ﬁ?ﬂ}@ a- Jf Tglg %@yg}? tl?rgps & r%&ig%éF & &L‘Ilﬁgzggthéﬂ?eut c agents to trea
anmetytag&llﬁlayqygog&erg means for screening conpounds for
anti-anxiety activity. In |i ght of i ncrea3| ng

[04] anaxisheissonst ofnihweicwumentalodiserdprsrior avhich prip Meels; e available.

Reseaf“‘?lﬁrél %f%t ]gelpgoo %§ §fd1é’ %’F ope g\q‘[{n%r ough &% 81](;: ﬁgsg éb?‘g’é %llg gogy manipulating

physidaD%} pEhchopsaisinsestorye Timss tanimednhoddls Gaowiddi |asmeans for screening
09-t et rahydr ocannabi nol (LA9-.THC) produces in unens ous
compegf eloF | YH1-AHBEW o AHIVIVes ﬂé‘n ligat Rédﬁnﬁlieéﬂn%ya"(’ﬁeﬁess e

neuroSiili a'ﬁgfaglofﬁ &F BLAES o?&'&g eﬁiﬁl’l}ﬂ deWw N3ss@NEOARBY Ufe likely to be

cannabi noi ds may con ute to the regul ati on of nood
develaped threugh suwhScreBoimgt he vari abl e effects of

1051 £ dhaaurheAche COBRBITE dlo CaRfERy A i binol (A*THO),
produ@és &ﬁ%ﬁﬁmﬁ? %ﬁgé&ﬁ%ﬁldtﬁhﬁr@é’ %h@s'rﬁ’éﬂlﬁf:d bPess canfabihbid receptors,

erapeutic potential of direct-actin
sugge@targn&ht mﬁd@gmgom |csm1mb1r{oﬁﬁ] mAmamdmhutfe to tliee regadation| pfymood and

emor SR S8, ot 3SR 8 LSS ATBLER Yo o
relaxailgﬁéatr@gﬁg)%%ggna)%me\% fnd ‘f)‘étm@lattaeqlgé—eﬂ&%ure ﬁésmteépretatmn of these

Is'rel eased upon demand
results dndnfirh i tteeithaep eumspc(taltlaMaf dltﬁct-nctlr@tcagaa‘tmmld aEpHistse,

[06] ﬁééqag&gp ggt%l (r%g‘g g(c?%u%fgf@g;)aggdq $’f alglelful aénc{ with ethanolamine,

Robiddid adstancé é@m AWEA. ad. Science,
meetscﬁpmbdr%%:lgﬁf;g&%ﬁﬂdgf% 1949 1592))and it Qs ‘

258, T66HIOKY (£9920): nnnmeleeaacdm;gm demapgd bytstigiated agwons (Di Marzo, V. et

al, Noo.ara D801 R GueRLR! fhl DRIVRELDsei2'2, SRES6RY1909)); it

actwa"fe?s?oannﬁﬁﬁolﬁ%cdfl&Q%th Beh affaiiy, (Ddvand, WIA., etEBSidrett 258, 1946-
403, 263-267 Anandam de 30 hydrolysis is

1949 €A e remidbHyivelen abwg%@. taVOaﬁ?ra BI¥y emsisting of carrier-

T T T

686- Ggléfglgeﬂ)gaB?trangBl Odhetriakf WL‘BSSBqtt ,93031, 96’%—26’( 1(9997)). (A\mmdamlde
11 U Pat ent 1

hydradyis Fecatbvtet bisitheemyes fibs 4L At ot (PR, ggmembrane-

boun® sERSIHURANR] @G, BF. %t &, NZZture, 384, 83-87 (1996); Patricelli, M.P. et al.,

Biochemistry, 38, 9804-9812 (1999)) (WO 98/20119) (U.S. Patent No. 6,271,015) that also

cleaves other bioactive fatty ethanolamides, such as oleoylethanolamide (cis-9-
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WD 2004/ 033422 PCT/ US2003/ 031844 oct adecenam de))
(Rodriguez de Fonseca, F. et al. Nature, 414, 209-212
w020@mp342and  pal mi t oyl et hanol am de (Cal i gnanopPCAUS&103/031844
" Tal., Nature, 394, 277-281 (1998)). Miutant m ce

octadéc@ﬁéimae))t (Fodefzez QleC Pohdea, f Br eﬂ:AP\FNﬁﬁm;oulqezGﬂ}ml A2001)) and
anandam de (Cravatt, B.F. et oc. Nat |

palrm@dlethanplagldeA(Calwangﬁletgéze"k(tz'(?@ﬁ)‘?jl Ahtr281 Kb??g‘i% *Mutant mice
a5 SR NP A bR g g50 o
Proc. 1) oﬁddpa’bm cse&sm i98n 96 Tr-ayzt (ZOOB))Fandetthfalgh feptilocand generally

Nat|. Acad. S 98, 971 9376 0
normaty shove @%ésqfsgr'tfﬁec‘?ﬂoé%némdﬁyaw Y aar‘iﬂagabc“i‘?lg E%%?awrs such. as
redch@sahS%Qbhﬁ&tt B te991 CPro%CNbﬁnﬁc&! sepandgny deg, 9371-9376

e possl avolding the nultiple, often unwant ed
(2001%f f @htbssuggarsmjﬂmepbsbr)bﬂt&g th'&@l@lragﬁdtatgdmeg EAAHcmay deighten the tonic

actlonggl ab e ag%?ngﬂétgéos}ﬁydqgglgl}ngn ?heF mulgp Lan%’(%ngunwanted effects

produaﬁyb Ne I—Rt‘ﬁ gh othe}%qregé&tlgg%aﬁrﬁgﬁl%ld agdfidtd (IYRISIW., et al Lancet,

current in Itors of AAH enzyne | ack t he targ
352, Kal-d616 (1998 )aGHapsran, dgict al., Cialvﬁell' Aeutratigl., 18 deH28 bl 9PM).

[07] 2%%006{73 L g'ﬁm 1%1?(8‘@%? l%hqﬁkﬁ,g %X‘QF Ila}cgl%h?_lar%ﬁggglfzctivnzy a%d biological
avalla@ilﬁf lﬁ@éﬁed%? E’rm&ﬁ»o sﬁﬁﬁes @Qﬁf@k” B. e@8ll,J. %oﬁ&‘lﬁeﬁﬁg?é% 22937—22940

D. al ., Biochem Bi ophys Res.
(199423D¢ Eemcelm, ngwyl,, BethemarRiophys. 8es.16ommun., F?éé,s de 82-88 (1997);

3. 6 997 whi | e
Deutsfﬁ’céf&n eb‘?(j rﬁz %‘f%ﬁ@ § ﬁéa?\]%s r%% Coy%”tm'beieéﬁmg%ar gc Eeri ?’SBCF ltramo, M. et
al., FEB9GRK:., 403163 26781199P),00hileNedwer cAa@Bundsg ithough pomaing, have not
97, 5044-5049 (2000 ? Thus, the therapeutic
yet besot eharackarized (Bagst iDhhi Bl &li SrocniNd!. ricgfedtl. (b & 1k, 97, 5044-5049
oGO FTENTR AT L5061y SR e s
camabmahg&tehh&twmrrammpessanﬁab]y mlayeploreldl bition of FAAH

and the 20 treatnent X|et her, .candi t.i
[08] ylhg PERAPRf lﬁ@jer&me%pev%fsée aharmigosth by SuSHRG of FARH and the
treatrfidat BPSxi&Q" nhrcﬁ r AR BY §5r<ﬁf'ﬁﬁn§'a)ﬁeaﬁ Yash SOF ARHSinBibitors and
condi tion y adm ni stering  FAAH “inhibitors. BRIEF
new rSthWdARYT EFatifgRnkUEN ONi2p disodErsTiveonditions by administering FAAH
rovi des novel conpounds for inhibiting Fatty Acid
lm“bgﬂ?de Hydrol ase (FAAH) and methods of treating
anxi ety or pain, and other neurol ogical, sleep, or
psychol ogi cal di sorders, for inducin sle%g for
or

treating gl auBB¥EF SARMMARY OF THE
[09] . t :;lﬁ'ﬁeﬁn\{e%tlgg{f)%dl&gs Av%%oq{‘?pfo%m@/ fo?qﬁiluﬂ tﬁl'g tgect é‘%ﬂe Hydrolase

O a su

(FAAIH)VQﬁH iBethdds Cdfoﬁealrtgh entistg of IEAAHmm hitlh)srt aewohgical, sleep, or
useful in treati ng anxi ety and 30 depressi

psychelqgiosk disgrders, doriafuding slpsye F (FaiHRE BROEATEY g soptpling appetite or
treati%%h?é&%fgadziszcﬁg%ﬂ%%g%ﬁgs 31g212m MBI rE QS TuBjecd W one of its

aspects the invention discloses the use of FAAH inhibitors as useful in treating anxiety and
depression. In another of its aspects the invention provides FAAH inhibitory compounds of

the following Formula:
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RL | x YZ-~R2 Qinwhich Xis CH, NH, 0, or S; Q
isOor S Zis 0or N with the proviso that when Z
wo20@/033ame of Rt and R2 is absent; and R i S aRCT/US2003/031844

aromatic or alkyl or lipophilic noiety selected from

t he group consisting of substitut or unsubstituted
aryl; substituted or unsubstituted|5 biphenylyl,
substituted or unsubstitut ed naph |, and substituted
or unsubstituted phenygg//%ub ute ?{ unsubstituted
ter phenyl yl; substitut or unglubstitutéd cycl oal kyl,
substituted or unsubstituted Mleteroaryl, substituted
or unsubstituted al kyl; substifuted or undubst i t ut ed

oSSR, S o2 FEL LA L0 ol ol 230

one of B, Ol R, iCatient2h R id $n AoPADEF alkyidPliPophilic moiety saReted Zrom
are sane or different and are independently a dival ent

the graupdionsistingaif substituted onvnsubsgsituted arylicohsfitated 9 upsubsttuted

o SR TR, ST bR s

substitBted QR Mhsub@ththhéﬁ)térﬁléﬁmyloQiﬂsbﬂuted&fr)ﬂhsulﬂﬁtﬂtemkﬂﬂm,l sub&Buted

and R7 are H or and R7 optjonal | 8

or unspbstifted keferoaryl, subssitutad erensy %té\«ated elése/bg%%wte gF unsubstituted
terocyclic ring, optionally substituted with one or

hetero%ylgar#é and Rb groups; Y is a bond, or a dival ent

radi cal selected fromthe group consisting of -0-,

-S-, -N(R5)-, CI-C4 af¥ | ene, (2Z2)- or (E)-ethylene,

and cycl oal kyl wth 3 "6 carbon atons; Ra and Rb are

20 i ndependent|y sel I from roup consisting of

H, al kyl ,—tret &t ?ffeqk Bancycloalkyl

aryl, substituted ar ,3?ylal bstituted

aryl aI kyl , ket oal kyl oxyal am noal kyl ,

- CH2- NR3R4, al koxy, ary%oxy, aryl&@ kyl oxy, hal o,

hal oal kyl , cyano, hydroxy, nitro, am no, -NR3R4, -SR

5, carboxam do, -CONR3R4, -0-carboxam do, -O CO NR3R4,
whereﬁll'ﬂ s %%Hib@?ﬁoﬁ\%m %Qg NRER4 a nihdeLfromMBroan dndd i§h Qumber from 0

sel ected fromH, alkyl, al kenyl , al kynyl, 25

to 5, BiyandJalaksdamenyratiBsegai s anamdepmmwﬁlmdlﬁgheatﬁaﬁ@abwéected from

e e BRI S T D R RS g L R O i

Rs is seMeelel §rob Hgalkﬂi H@e&ﬁﬂéﬂi QBAYR aR@EfflLﬁ&ﬂMtﬂBﬁ&Hécyl[ahﬁ]amyl Rs
In addition, Rl and R2 are | ndependently sel ected frgm

and Rt #re %@r&@x@dﬁgpgppﬁbl By gpmbine to form a saturated or unsaturate
carbocyclic or heterocyclic ring, optionally substituted with one or more R, and Ry, groups; Y

is a bond, or a divalent radical selected from the group consisting of -O-, -S-, -N(Rs)-, C1-C4
alkylene, (Z)- or (E)-ethylene, and cycloalkyl with 3 to 6 carbon atoms; R, and Ry, are
independently selected from the group consisting of H, alkyl, heteroalkyl, alkenyl, alkynyl,
cycloalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, ketoalkyl, hydroxyalkyl,
aminoalkyl, -CH,-NR3Ry, alkoxy, aryloxy, arylalkyloxy, halo, haloalkyl, cyano, hydroxy,
nitro, amino, -NRiR4, -SR 5, carboxamido, -CONR;3Rs, -O-carboxamido, -O-CO-NR3R4,
sulfonamido, and -SO,;NR3R4, wherein R3 and R4 are selected from H, alkyl, alkenyl, alkynyl,
cycloalkyl, hydroxyalkyl and imino-methylamino and wherein optionally R3 and Ry together

with the N atom to which they are attached to form a 5-7 membered cyclic ring.
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substituted or unsubstituted al kyl, substituted or
unsubstituted heteroal kyl, substituted or

waneustd2e ut ed cycl oal kyl, and substituted or PCT/US2003/031844
unsubstituted cycl oheteroal kyl, and substituted or

[10] Umsddaﬁioht R} & RIE1Wdepamdéntly betbitedifrnt the gronp ebsdistingtaf dd,
heteroar , and wherein_ 5 optiopall

SubStltiut@dNr ungubsisd aﬂla@eiuhétrwtﬁrim CphS U ST Stetﬂé? or

msub&ft&e@%#&c?w daxﬁ?swﬂ%}ﬂuteg%r vh Qb HRided ¥ ?§lbhété’1to§ﬂ(yp fand substituted or

unsu erocycle or substituted or
unsubstiieied phériyijtaed sutstteedar yrisubstitited eyl art lateroaryhtaind thel’ﬁé@'
inven

oo a5k AN 3EREE o TR R M

RUAELNORRIrScyRW dfisiBstutbe 6f@tbubstituted
R, fO%lggﬁ‘E@Shg&ﬁ&r‘%gﬁém C channerl C}?n FXAH as 10 set forth

heterobryl xthrtid aforho Whnchdiwy psidagl atgaebedli nents, for

R2 i .
it SRS P e flos TRy PP D R e R s provices

the mdj @rﬁ’t‘&@@eel'ibt(ﬁo obitlkih ek Meedadhtd @bcdp@fﬁ }@dgjpﬁablerchmmis quAAH as
em ght thanlih NR1IR2. O her enbodi nents incl ude, @5#@} 1s
2

set forﬁom Examrnlet y m@aﬂm@mélmwtmrdﬁstwcﬁa@ & %r

R
which/hat & gRatey masOér weigh®thae -NR{Rps .Other ehﬂ)odmmtenbhxdhenlnmam not

a conmpound with a FAAH I C50 of | ess cro
limited: o cormpeunds isyyhishi Ribag;p preates mass Nﬁ’fﬁff ﬂﬁﬁ weARhl g gnNﬁle when
S Eplg e I . In
R, and EPRRRF 30 B i ol it s
some d:mbchﬂlinlgmtm,@sa)ntﬂwnd avithi7a BExAHo &Ciopf less thas 1 Imprqmcﬂaxacpamaj ave a

s R e RSB, SRPE A5 B RS

welght/\d% 1%&& thatf %()a&tlmaﬁtohfs bhbd e 1ahyed iOPHRPISs tBhaA T8 lcyélbalkyl or Cs
H 20 instead of the catalytic-site of the enzyne tag

or Closxup@ grauptwisn R isias desegibedrbanst dn 9@&@@813%&%@%@0%\? éf the

hi | t
1nvent{ }éﬁﬁﬁg%clmqléo%gﬁo W%S(t\él Fﬁ%reg c?lax i’ vg%tgﬁ} clg}dpcg)%ﬁi% c‘f'lgﬁjne(l)t)f FAAH
instead | bpﬂ’l@ Rbdalykie sﬁ@bﬁﬁh& eﬁ@ﬁﬂ@w Ju@pdio ﬁleh’}fcdllidmgl Exemp]la@mmeh
I n. one embodi nent i bi.tor

compfgmdsba\mﬂ }a'd?flonh&sc @ﬁletxﬁetab?o the s¥bImals e&ﬂ/Pfi goulp gnd
o SRR B S S S o
auynEornulafl hasbantISEOloIof;gg1abougoiwlto about 0.01

rom abou
(121 oo ARG, BRARPDAPR B RSOt BE5dBrbURGIeGt g ArHi, In one
embo%nenb?lﬁvpnh 990‘1‘/ Qgﬁn%ﬁg Ipﬂé L’ﬁz 9@5%/ B84 40001 m K another

embodiment, the inhibitor Formula I has an ICsy of from about 1 pM to about 0.01 uM, or

from about 0.01 to about 0.001 pM.
[13] In one embodiment the FAAH inhibitor is a compound of Formula II:
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in which Rl, R2 and R are defined as recited above.

[14] I n one enbodi nent of a conpound of Fornmula Il, Rl
wO0H/0amd2 R2 i s cycl ohexyl. In another enbodi remUS2083/031844
IS substituted or unsubstituted biphenylyl. In a

further enbodinment, 5RRlL is H R2 is cyclohexyl and R
is substituted or unsuljstituted biphenylyl or
substituted or unsubsﬁltuted phenyl. [15] In one
enbodi nent , R;utﬂ tor or conpound according to
Formul a | hag{ a HRICSO of less than 1 .tM

I n anot her enbodi t the i nhi bitors have a FAAH | C50
of less than 0.01 M |In anotlier enbodi nent, the

_ inhibitors have a FAAH | G50 of fromabout 10 1 Mto
in whighButRowng R ap definadras#p@isd#ore-01 to about 0.001 M

[14] Xll Olnd é}n%%ﬁmaﬁ QFRE nﬁmﬂﬂ&i g Hltrr.nﬂ,fa IR RPEHJH%Q Rznis W?bl%ﬁexyl In
anothe@%nﬂiohithent I 1sasubslltt1tedror embatsititmert blp&nyiyls llb@t ﬁlrtb@re@nmdlment

bstituted bjph
R, is HOR T ot S bl 5 DRSBH e Rt Blgpstied o
unsub#tﬁmeﬁ'ph&f% and conpounds of the 15 follow ng gener al

VUON I R 11l In Formula 111 and
[15] Rk Meeemmﬂpm,obmh by ingdbitartos ¢ompownd #reoring 9 Formula Tor IT has a

cancE o Snchs BB e B BB g o
less th%.hl bsbi L ﬂ.‘[ ant%fhgi" EﬁPQ&HeBP ttﬁ‘@mﬁiﬁﬂo?@ﬁd% la, F SABSIOSS 8 €&m about

unsu erocydl oal kyl, and optional Iy Rl

1 uM &Qamﬂom,pmyﬁl@m itke0.01 agabdue 0.0 (fM6r m a subst i t ut ed
or unsubstituted heterocycle w.th

[16] hyldyepineBies empediment QffeqBRPUA dn B&@@fy 1Sc<lan‘8r1§ Qaand Zis N; Ryis
H c}:%St ICIEJ { e, AicyH NSHOS bt %ﬁlb%ﬁ}fﬁent afdis sWbdtRufdd or unsubstituted
I C rmlyet havi ng I'east one functi onal
b1phexgﬂ91gltbr1§1faﬁ§ll§yl @r@tilbjrlorm ng a hydr ogen bond. In
addi tion, the hydrophobic s L east
[17] aﬁ};@ﬂ?féﬁfsaﬁpﬁ“i gﬁgmwentmpwggﬁ%r&%%%bétO%?‘é‘{g gopounds of the
utlJ’e spacer at a point from8 to 12
follovﬁﬁ%gﬁégﬂsfla stant froma 25 point at which the
hydr ophobi ¢ spacer is coval entpy attached to the rest
of the inhibitor. 6 WD 2004/ 033422 PCT/ US2003/ 031844
[18] In a further enbodi nent, jlhe inhibitor or
compound of Forrmula Il has ephbbi c spacer
conprising a fir¥—antd—a—d@cond arpmatic ring, wherein
the first and second aromatic rings are covalently

attached by a |inker selected frorRthe]? oup
consisting of a bond, a single heteroatom and

In FortiBs iR £0 lgrar@ﬂﬁ%ﬁbﬁty} &kctell fréin e @by b@ivesting of H,
unsubstituted or substituted homoalkyl, substituted or unsubstituted heteroalkyl, substituted

or unsubstituted cycloalkyl, substituted or unsubstituted heterocycloalkyl, and optionally R,
and R,, may be taken together to form a substituted or unsubstituted heterocycle with N; U
is a hydrophobic spacer, wherein the spacer comprises substituted or unsubstituted aryl; and
V is a hydrophilic moiety having at least one functional group capable of forming a hydrogen
bond. In addition, the hydrophobic spacer is at least 9 angstroms in length; and the
hydrophilic moiety is attached to the spacer at a point from 8 to 12 angstroms distant from a

point at which the hydrophobic spacer is covalently attached to the rest of the inhibitor.
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5 [19] In another enbodinment, Vis selected fromthe
group consisting of ketoal kyl, hydroxyal kyl,

weamagasdey| , - CH2- NR3R4, al koxy, aryl oxy, hal opCT/US2003/031844
hal oal kyl , cyano, hydroxy, nitro, am no, -NR3R4,

[18] ‘iﬁr@%ﬁﬂbxd%mbme‘ﬂhe -iBhibi#é1b 0x agtngimund GfOBoNRERAIIL has a
sul fonam do, and - SO2NR3R4i in which R3 and R4

hydfophelble cﬁp@@brfqomnﬂsllngaﬂl st anded seepndk omatic riagn y‘fhefem 1 The first and

2 th ti
secondlarrﬁnﬁ l){%g{l%%// r%g\rr]%é{l{glry %}?@ﬁ&f(y%h K%e@é%gecgegtflrogrrl]aﬁ group consisting
of a bofi@HNinEle BeteFoatong ahid atitestitited tmmr[shbitihuiyd & to Gt alkglendl to

f 5-7 nb L
(191 ﬁ%@eﬁmbﬁ’m@%% Lied ot orp ehpsiindof SFFialy
hydroxggﬁ%g raﬁﬂ?o Iy Ot C’ngou leGX}mﬂb%ﬁ/y hﬁloaﬁdlaémﬁdciaﬁotﬁ‘ﬁlroxy,

9 td Il angstroms froma point
nitro, amm&thfﬁiRh hartegamiio, {GONBYRY, eBtdagboxamitdoh Gy NRs4r est

et SRR e e S
alkenyféJ %g%‘?’p Q?&Balllﬁ RISt 888 and iRfban@BYy 18Ik or #ai @k’l R4hﬂay

coval ently attached to the rest of th

0ption:ilmdmhblm with2hd Niatpno trewbieh dligyrase ettached fpgoym pak & Hlembefed

. get her have a greater mass than the renmai nder of
Cycmf‘ﬂ mol ecul e or than the -NRLR2 moiety. [22] In yet
[20] ARQhB@Er SABSHERNU antihe attyedclo ph dtuitic assmaﬁaedcabommthe

the central hydrophob| ¢ 20 channel 3 ihe FAAH eigz me ot
hydromshosmmef)oﬁtaﬁam@d Exdhpppecer 8t apRit Bogh Y Ktk grLaps ‘Hétaﬁ’om
all ow ; H@ﬁ@kat o BUPft

at whl%t&\gé%acer 18 &fﬁglgép 2Rbon(§1atl r?éh(gﬁg& yd rob |0 [ic si teerat
embodiriént] the lh@dio@dlhhyﬂhlaphs httacheditd the pacheat @lpaimt @boefrld angstroms

Fom amBy R GBS Ve B e Sl S kL "
[21] ﬁ?lrdﬁ‘éleﬁlblohmﬂ’ n% 19 Eﬁﬁj*\/acaﬁénl tog&thé habéQgrdaft nldké Bn @i refhainder of

i'S selective as conpared to the neurotoxic
themofbamhiasthar(wENRﬂSzmme'acetyl cholinesterase (ACHE). In

enbo th h :

R e L e

channélg@@he[%}ﬂ éihz%ﬂ@ aSEe ‘f&*tlﬂﬁi’l@xanﬁﬂ@ 08 and isritfisidificient length to allow
according to romula |, or Il has an |

an appregEtanpositionad V grogpito pn%age imbydragendumegtat %ﬁérophﬂw site at
the 1n<11 ﬁh@fdo ?%tgg R lgo?guié‘,ﬁmﬁ%ﬁ Eﬁ &s{al ta(l)ntge %Paﬂé%t% %ﬁanzr?%mmg site.
[23] tearotHur ietrib@mmt; onedcmgpmmdaﬂ FeannialIar Fortila [bpr Fermula I is a
has _an 1 C50 of from Mto aboyt ar f
FAAHbifon Yich § SclgBUR 18 LG FRESTDBE 15 et s VT
or ace'iﬂﬁhdbﬂxtlg%t?fats? r(AngI'gélorﬁubﬁe Embbdin®ht,|thé cofpBuie hes bh VEAAH ICso

over any one of electric eel ACHE,
whichligbndteattntorona-dghdredthi thig foi t}baME mrAﬁHnFsTéJ:sqal asma 7 WD

2 04/ 033422 PCT/ UsS20Q 1844
241 TR o5 RO oRARN DT REs it o, P B IRBES B 1Cs0 of
less thlaf;’q tlf? deiiirRitet QﬂlbgfhnfeﬁNﬂhE Ribitot abébramE %o FHoafula I, 11, or III

one-tenth, or one-twentieth its | C50 for
has an ICso of less than 0.01 p,M In yet another embodiment, the inhibitor according to

Formula L, TI, or Il has an ICs of from about 1 uM to about 0.01 pM, or from about 0.01 to
about 0.001 pM.
[25] In one embodiment, the inhibitor of Formula I, I or I1I is a selective inhibitor of

FAAH over any one of electric el ACHE, rat brain monoglyceride lipase, or horse plasma
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inhibition of electric eel ACHE, rat brain
nmonogl yceride |ipase, or horse plasma butyryl
wohoilsinerrerase. 5 [26] I n one enbodi nent, thePCT/US2003/031844
inhibitor of Formula I, Il or Ill is a selective
butyryln¢hdiinesterasd.  IBAAktheh embodivesnts) dhe §gbstimtinla?bitqr has an ICsy for

. . dil rect jnteract wth. t CB2 ¢

inhibiigh &5 Al g B Soclbtec BHE Encrity She PG FrmEaR BRGNS Cs for

inhibilioMaf dlectfis! lebh AlCHRTad b hfonobiReridd [i?asag ot Gofkefplisma butyryl
i nhi biting the binding of an agonist of the CBl or CB2

ChOllI@aﬁ@Wébl noid receptor is at |least 10 or 20 or 100

[26] egérgﬁged%él n;glhg{% M?%nlng%g Ig&?{%l% gh'lﬁ) % ﬁq'?: T(!ictn%? 1nh1b1tor of

FAAH{ leﬁéh tbds ne wbmxa@tlgdﬁmctlyhnﬁékw witlo then@Blbidr thé é:B’zWuﬂnabmold

enz .. In a further enbodi pent,  {he_enzy i S .
recep(OB At Hekoj SPGFRBION, 108 1nbibioof BAGRG: 18 bsksgReodiments, the

blndlﬁgﬁ5gﬁ&¥%bitﬁ‘lgq 1ﬁ&1‘|h§ gf ?.lg §¥6ﬁ1§]t%(mﬂ’ﬁéé gggedg;@”ﬁ?é%’d?ﬂaﬂﬁmd receptor
is at 1¢ast/ Ehor MOmIQ&MMmWeharcm basefoenhibiting KAAE. of FAAH

d 't hei 15
271 ¢ B Faheciment 3 ARG B HEPLILCF IR S cgptaqipd with FAAR
to inhRRANhA FASH Whiyin@ THEAATHAG dnitddlhént! 16 eRAENIR cohfdct®d in vivo. Ina

further enbodinent, the enzyne is contacted in vivo.

secon(l @@mmdmﬁmwmqm@omﬁzty&en vigrocwith acomgoird of Formula I,
II, or‘fﬂ”o with a compound of Forrmula I, Il, or IlI. [29]
anot her aspect, the invention provi des a met hod of

[28] t Ieahé Bgper)Xheinventtoh FO¥Ided Hovel Qafbaf@icdidhibiters @f FAAH and their
mhol o%l cal disorder associated with anxiety
use iy iikiling

. it ongrarphadapends a coupanpd o Hhg Fpmiulﬁcl &L, or Il is
c:ontac,sc}:‘(tf”tvﬁ&t mﬁgtoofﬁﬁ%bﬂr Sg%l%&\éﬂg Sgich fmnérl%%ﬁftﬁeﬂt the enzyme is

ano enbodi nen Subj ect
contadted e edoofin hchérrvatbodindnt the EnxAhhel i bortadted in Wiro w1th a compound

anot enfjodi nent, the subject with one of such
OfFOYE'Bﬁ%IP? &ﬁiﬁi s not in need of a sleep- inducing agent
[29] Oin Bﬁbtﬁelr il thd hvBRRINNBIovRIED QUIHERIRE: of Q&tlﬁé‘%lety, iR anxiety

inhibitor i's Selective for 25 FAAH as conpared t
dlsordﬁemr@tnsxcmlwc@ rdégoedet hFEBYiated valdealyhctmlyl adesmenegag an inhibitor of

a FARC i) 4 J00E GrRR e "Gy aled At b eidifdp * T another

embodifiehg tsYicitlh SEHjE& s ndtibtierivibetif @beoD@EHMBAL witla FAAIP ditdbitor. In
according to Formula | or Formula Il or Formula I]I

anothersergbiedinient, dhe gubjectt wishhongrofi srch @ndidlena ik inet yn need of a sleep-

1nducﬁjlgsa%(egte{> ?zllg ?11 furﬂl hdflgthere EB?Q&HEH{ 'thd E“)%uﬁ? %3151 g%eﬁgtlve for

m-ni' s anx| e dan an

FAAH as &inpirdbdrhe neuﬂvﬁf:z?estetase a TrEy bhz&fetﬁctﬂ@ﬂldbdi&ﬁie (ACIEE).
bj ect js..not othervvlse in . need . of treatnent wwth a

301 FRRPIG HPORimSRL. 3 AM GRNBIOTIA B infeipted tp BeuBigs) todieat gnxiety or
an ankRty aﬁe;&si 5 Q%rtﬂe? enfRnaf, 8 ?""ﬁ‘?’%“‘?@e g&tfdémg 49€¥rmula I or

or ‘pain relief, 1ncluding but no
Formule U exariniuta ﬁhlmadmmlstemdiphmat aietytionen anxibtlyeiiﬂdeﬂ In a further
d.with gg) ntlanX| et
0

o b S B B RS o TR s
UCMS532 or UCMS597. In a further embodiment, the subject is not otherwise in need of

treatment with a FAAH inhibitor. In another embodiment, the subject to be treated is not in
need of a sleep-inducing agent or pain relief, including but not limited to neuropathic pain. In

another embodiment, the FAAH inhibitor is formulated with an antianxiety compound which
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is not a FAAH inhibitor and/or adm nistered as part of
a conbi nation therapy with such an antianxiety
woaopmasyd2 [ 31] I n one enbodi nent, a FAAH i nhi BCT@IS2003/031844

adm nistered to a subject to treat depression or a
is not & FA /I ShVBitei seY/eleddmihistepeds asr pdreof £ otvatination thesapy with such an

conpound according to Formula I, I, S5 or Il is
antianigyicorPoupdd to treat such depreSS| on or disorder. In

f 6t ﬁ{]ﬁﬁd FRA QTR c'f”tosir@é(t@l@ ression

B31] ?Igot%re suc d%pressf%lnhﬁtg? di so?géérr&}s U%\%@ P
ora dép@e,@% dlmderarimmmrthmmmmmm a seapipaang @bq:c@émgutg Fegpula I, 11,

W.Se i.n ne reatnent
or I F%a‘gﬂ’é’ﬂsﬁ%ﬁe éﬂﬂfﬁﬂ'? eplr?Féloguch ‘yé?rg?r Fhﬁthnee]gbéc?ﬁlem the
compoﬁhg wPpd Q@Hﬁhﬁ&e@&?ﬁéat @tﬁchﬂfébfbsmbﬁ bt @fsordenisaNOmMs82 or UCMS597. In
odiment, the FAAH inhibitor is fornmulated with a

anothes @nﬂ:@dlmﬁlta sudhde rsnb]gstalﬁtm&\mﬂmﬂwl@ inoneed qfaireatmanti with o FAAH
or r e t of
- B8 ST AR e GG e i

relief. | NKE néﬂoﬂ[brpéﬂl%b@i%ﬁanﬁ t”Hét IFOh IO inhitdwk i 139 fezmdlﬁpd;ywhly a second
adm ni stering a FAAH i nhi bitor to a subj ect

W
antideprgssappashic is ol a b inbikitor or AdmppiEiEFd Bt eat (ﬂqnag cpggbination
[ is admnlsteredtotreat
therapg%{Uu%hanflhﬁdeﬁg%sﬁer "enbodi ment, 15 the subject is
[32] aInS @nbtheat sgeoti tthe amverdidint pmvaxiesaat Hwﬁ‘mdl @[BS’greatmgpcglﬂﬂpsy by
whi ch is not. an.FAAH i nhi bi, 311 bodi d
administasag; aehtH mh@lfebFPp%ﬂ%ecé&’& reaﬂﬁgfyt S ﬁﬁ‘l gdimept, 2 compoun
accord%gﬁ?ﬂula PP 1T |18 @RS Q@%Qﬂ &PERpsy. A AnshéHtmbodiment,
IS admnistered or fornulated with a second
the Subjed:‘tps aiso trdaitashwith an mﬁdlaomml1epﬂqtswtcompopm@}vmqln igmet an FAAH

sp of the.instant_ invention, ety hod v
i 37 5 gl ARt A "SSP0 RS, Bl g} s o
UCM§97r Thl=88tHep gmgbdlﬁ{eﬁt/@ﬁﬁ F R A HOMBifoYf istddniMis fer&i @hbrm@llated with a
for reducing food intake, or treati ng an appetency

seconditaopatiod wiich ismeradIAAR inkehioRi st ering to the mammal a
[33] F 'g_l%el n,g%]pleg 5 #he ﬁs{aﬁpfﬂggntﬁﬁ ﬁ{s?%gotd%tﬁe gfosvfﬁ&lﬁ for re?ucincg appetite,

an appetrziny anc
body ﬂaﬂ WSS icY Qﬁighd iorgor $eatibf ©r prevpmtinglobesity oc ovm'wrg}ht af for reducing
Formul a | or Il

I
food intakes OF fT6Rfing @my@gen%@mé@] lafa”m%ﬁ%%ﬁ ‘ﬁﬁ e ercmammal a
FAAI-f @ﬁmuo% Yo | &ﬁhphﬁ E%etl*?é/oxatﬂg‘c&’lsﬁhgﬁl'oﬁ ®f taﬁ"a b&fk‘n@ duBktah€ such as

test su J ect osing the subject to an anxi et
food. (Imsmnm gmbbdxmflntss theanohpoeakia ralcnglpbh@d olprewlaof, Ha m?(ﬁét y
[ osed  test subject.
341 | f i g msca vertipB odet Ml iR Ve, teldiie PaAH
esmg battd @ tdstbibjedC efpatgiBic Riiea!taas ty-
inhibitd hi ?ktﬁglrﬂlﬁb;&f:gotrl?tegm&@n t he Sco Bj?)ungﬁh\)/vl t hgjlgefgl?ty aci éIleey
causmarﬁtmwlhgz cand| measuning yhreedagrgedt @mﬁ;ﬁm ithe epnoggd test Subject. In one
ti;,ons and sel e [
embo g}tepb gée wvg%l%pwy&fre% laglgétﬂlg% E)??I%%%ﬂufé% g«}httehh%p al cdnfhound is an

anxiol§&ié Eittyl avid @mide Hydeola! iglgibiel WoRPotattihg the cﬁﬁhpalmd witly tai fatty acid
atty acid am de hydrol ase enzy i nhi bjt
amidepydreinsst @Zymg under enspmpti¢ atsay 60 ltl?%ss%ndsi?gﬁcm the compound if it

is a faﬁﬁﬁi@ﬁi ﬁglcfe:'lﬁ/ ?ﬂquﬁlgfrtg}é afhdatheh feYermBtiag Hohs kE1Bbd Sompound is

measur of anxiety in the exposed
an anxtielytic Sathy acd anhabs byidzolesehand e mhibierdy administarivigttbe irihgbitor to a

n
test su%Jec% expos(ljng the subject to an anxiety-causing stimulus; and measuring the degree

of anxiety in the exposed test subject. In one embodiment, such an inhibitor is a compound

of Formula I, II, or ITI.
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of Formula I, I, or I1l. 9 WD 2004/ 033422
PCT/ US2003/ 031844 [35] In another aspect the
wonverssan provi des nethods for identifying anPCT/US2003/031844
anti -depressant or an anti-epilepsy FAAH inhi bitor by
[35] admanotiameaspnq thtenvientivrbprovides methotle fur idersifying anmntrdepressant or

an axfiipTBosy FRAR inkybicon B RGH TS RLE B BOSY G ategsupiggt in an animal

modd] €61t depredRioRCodr esifePbyli reghetidvely)ntihibasutiflg M€ performance of the test
enbodi nent, the invention provides a nethod of 5

subjegle aesOFAIRG rﬁ@ thi é@ﬂﬁermao%%bﬂﬂimems the ventione pravideart method of

[
decly A0 A0 BROREREAF ¢ 1 b ABIAT. P DALy it amice
hydrdlasedghibitcir by aﬁmtz&i&nglme conmsband @Vlﬂymﬁtty:acﬁé Stmide hydrolase enzyme
condi tions and sel ecting the conpound i is a fatt

i f
under, eRzymahHe fssashgepdblionseandniriasting the spmpewih lfonétlé ranfaﬁvr?gld amide
hydrd e AL, 3 ol AER A (Rt SPASERERE b Ahi-depressant or
anti-apiibptizi fatiy abigl snlidic rlmydlto@zse myzyh’raemhrbl’rtobby edmimsteridg@theeashibitor to a

ubj ect in.a del. for ressi o epi | epsy, ..
st S5 o FBIRGEL D s ERSUATHS  obSa ERPATIYE R B e odiment,
such&ﬁlﬁfﬂ?t%k'[},da&i‘mf&ﬁlﬁl&f%hmul“ 1% 1. | - [36] I'n one

enbodi nent, a FAAH i nhi bi tor i1s administered to a

[36] sdbj erst empodiraent, %Mpﬁh@ﬁm larammpté for aasubject to treat
schiz{)pﬁg%tggngg g%u%ﬁ&geo% ayel eL(ji r({liog eqeo:rdzjlg $9 ﬁ@%?or}] opg.xa% tllmlamlssmn Ina

furth@Getbodiméntf ® d%mpwha abcordihg t®Fotnhdla TSITAGNIIDI is éfm@ifsteRd to treat
treat 15 such di seases or conditions. In a further
such disgases pependitions. cBind Suther ewbedimeatithe serapend to beimsinistered is

UCM?§2W b*f‘ Oggmgﬁ?%re entt Iﬁ?e %—I ﬂﬁh@ﬁ&roﬁs 'féx}mualated or

or mul at W’th or "given as part
admimieteted naith on grifm apyariviof  cenbéxcatiod thertpy pEic hakéand anti-psychotic

agent. which .is not a FAAH inhibitor. [37] In still
agentgﬂgah@pogggéﬁl—l ‘%Wé‘ tTventi on provides a
[37] pliﬁ” SRE eiohiteR| aéi)%HﬂOOﬁl'et in@@ntlo%o PEBE S %aﬁnzfo@){/{f?&y NSbmposition

of Formula I, 1T, a pharmaceut | cal
compaising ptcamp@ued( of Ememla I Il,mr eiHomdea pbarprctuticaliy acceptable excipient.

In an%t ent I nm%r 2] 12)% pqutélsﬁs mgt had r%ﬁ?aéwgacijepgeﬁggg,p%%iety, insomnia,
pain, leﬁh!@;ﬂﬁ@ma ObpiRPs@PERkdouR, O 2Qr APetifRydissideNb nzté%frmﬁﬁtenng such a

SUC conp05|t|on to a subject. In one enbodi nent
comppsiton Fﬂ/%ﬁﬁhl%‘ﬁ Inrangicardodistrat, e Biyentc prawslésphaxmagwtlpal doses in

it 3R95 0 T SO Uk BRuah! SRS LAL Yo BLEER B, 1
some telithoti e ehe itioarhpeytiedifyestlect & innmameoenmusnfidedifto ateaﬂbne of the
at. one ]‘ t he abovenﬁsycholt{o%l cal conditions

sboveyBhclasisal PRIBIRES GhGHHe gpeRethe .tlaeapn’eytwallyr effect is
in an€irh&&dt dudticibht ﬁ‘f‘g@ﬁoﬁﬂﬁet 5ok fdnchxﬁ{i&?'t &lg(%lﬁgl‘?ﬁn ANXdyBfe¥ét. O'm other

an anxi ety disor I'n a subject
embOémmm@H rthettsatedhaubjace as eadhtsmamxj wcth dciten atxintyn chidniic aoxitty, or an

. anxi e hr gni ¢ L et anxi e d rder,.. .In. .
aniefy i, ot o bohrmenty B wBL iRt SF the BRREE Shivital is in an
amouhﬂ'ﬁﬁlfﬁ)éléxﬂfto ir®at Sm@fan Wih agReRIonDafdepie8iiVe HRoIdeEat A

uman wi th depression or a depressive disorder.
[38] In still other aspects the invention provides a method of modulating endogenous fatty

acid amide levels in a subject by administering a compound of Formula I, II, or IIl to a
subject. In one such embodiment, the modulating reduces anxiety in said subject. In another

embodiment, the modulating reduces sensitivity to pain in the subject. In another

10
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[38] In still other aspects the invention provides a
nmet hod of nodul ati ng endogenous fatty acid am de
woevals342n a subject by adm nistering a conpouRdTai2003/031844
Formula I, 1, or Ill to a subject. In one such
embodirhen, ﬂmmodhl‘aﬂngodhdsanmtngldnetﬂ watdepayixi &1 yanpthes singbodiment, the

upj ect her . enbodi e nodul ati ng
mw"i@ﬂ’ﬁ@é’gs ’%%tﬁg qqe\thywp%glg,gf Cﬁam’r?é{]subj ect. In another

[39] 1%%0&1@9%&%@43@ 11?\9341&5%&@%&9@&&4&&}%@9% iRAdasingBe levels of

dul ati ng does not induce cat al ep ;% I n anot her
endogsmbus wradamiden endopstanselacliseanigé, radiaier endogenous fatty acid

amldgs)ég e?#@y Pé{ggﬁsﬁt?er@]t,g ag g%t)olufn %grgluﬁ%ltrihgg&t l?fr The invention also

providée Er%ﬁid@ Ofolr higicte@dif Sth@ﬁevém ctegg nelosd,aprscha)ribéein or other tissue
endogenous_ ol eoyl et hanol am de, and ot her endogeno

concdnitatigns) oF BiolegieatiagBuity (6.2 hewWpeRic asvimk ME} BRIgnRactivity) of
admug{rg%}\ael(ag(gg 24 Ogggld*l&damldel oléHylétﬁ;%rﬁ)l g\efeﬁﬁ(c? ?ﬁtk}p Aefd! Sfides in a

I'NCT easi’ng
subjebi Wminisweim@,a dorponnd of Barheia L i [§swdll. concent r at i ons)
or biological activity (e.g., therapeutic activity,
FAAH i nhibitory activity) of admnistered or
exogenous anandami de, ol eoyl et hanol am de, and fatty
acid amdes in a subject by adm nistering a conpound
of Fornul a | BRIEF DESCRIPTIQN (BRITHE DRAFANGS ON OF THE

0 SRRV 00 L8 kT EAORA " 5 VRS2 i

degral%t"i"érf‘ REURRRS - bRain CoRRGAALT at iadN Cdapamdash-depdtidet i DRibition of
15 [ 3H anandam de hydrol ysis by UCVMb97

3H18@e|mbnn@9 hadmlsts(svbsﬂ(?MSB% e(apem sdiee) . WEMadBy(elosed circles) in

iR P B BEE B O SR . 10

nM), 8%%{%%1\4?%% ’aﬂglo%ﬁ gﬁ% %&g&;&? ngfReagh eHiRehBRdEHE PRgrabation. c,

CF, 10 nM  pronote
UCMs$62 (FB) ApiMinarmalf UGHMBNTECED 00 nkBprofsid] zimamdhtmd of non-metabolized

IR Teon WOPEdUE cantamids CRBIBHS Bhgior AM404 (AM, 10
) PRRE aRORLASS: | AHANERIBT S HIAMAIENRE okt @RS ued (1

urohs durin mn | tiron in sence

nM) Sdur§iseReinge IGﬁmﬁd\Aﬁeéba(tléMn e abjence 61 prBéﬁE;e@@!A[MQOMAM 10 uM).
[ 3H] anandani de rel ease from UCMBO7-t r eat ed {
e, TiFgLR08Fss. 0 dnE]mﬁadaimrig Kelegsefromog CMSRd-taeates 1&<§M) mewrons. One

aste OA Y %rO%u%{vX e«ﬂteﬁtsﬁs tp Qa(t) 69 v%%;dg Q)%&_( &Hﬁg‘{él ‘Mafujgns ANOVA with

hoc test
Tukeyis\msn-Mtbstt(nem -BY. FAAH act|V| ty by UCVb32 and UC|\/597

a,_.Dose-_ depen nhi af
1) Sy BB SRed AEAT SRBE SA BRI . Dose
deper? ht NivilYn (dTeorh e Al aamw Udmis9s e(@lo@é@@ﬁaréé) and UCM597
ter systemc (1.p istration in the rat.” b,
(openTlsq[Etre:sO),ublﬁen@f by hbe iimsivlibe nalng oF (@omdndmmm)acﬁﬁemswemlc (ip.)
admmls{ratlon in the rat. b, Time-course of the inhibition of brain FAAH activity after a
single injection of UCM597 (0.3 mg kg™, i.p.). Brain levels of anandamide (c) and 2-AG (d)
2 h after injections of vehicle (V) or UCM597 (CF, 0.3 mg kg™, i.p). One asterisk, P < 0.05;
two asterisks, P < 0.01, ANOVA followed by Tukey’s test; (n = 4-8). e, Enhancement of
anandamide-induced hypothermia by UCMS597. Effects of UCMS597 (0.3 mg kg'; open

squares), anandamide (5 mg kg''; closed circles), anandamide (15 mg kg™'; open circles), and
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single injection of UCM97 (0.3 ng kg-', i.p.). Brain
| evel s of anandam de (c) and 2-AG (d) 30 2 h after
wonpeossans of vehicle (V) or UCVb97 (CF, 0.3 pgTHI§2003/031844
One asterlsk P <0 .05 tw asterisks, P <

P).
anandarm)xle (A Akgf blpﬂlm/EGWﬁﬁSMewgskg 80, mim befoge gnandamide) (closed

Enhanc nt . of ; de- i nduc t
B A R T LT —
differsnas amvd&n( anillakidel; ardll QaesiaglidUEd597anARgaNVIE Bbﬁferrom s

kg'; open circles), and 11 WD 2004/ 033422
COYFGE%W?’B?@{YEJ 031844 anandam de (5 ng kg 1) plus UCVb97
f a .
[42) Bk R A nckicsty FhctichE bp LRMEPECT BESS of BET (G Qe ke

ip.) Sn @esﬁdﬁsell:ﬁtdmcﬁa;t ia thé grouke hatqilate d¢sf flﬁ ItlﬁﬂalﬁSndmir\l[ﬁ'mnce of the CB1
anandam de and. anandam ge/ L§WE
antaggiiet aRmagAbar (R b7 R K& Ih 6E€f)=°t ?3}&2}45%7 §0-53mg ke) on the
f
o PRRORE B8 05 8 GO G maEbigiths o p o s
or piesenich ®f monembhmt - PICME97 esd rinionabdné vedss emjeetedr60 min and 40 min

befo%eﬁg r}gs%eﬁ%v\; h eogeB aé?lFé{; %Jag g;&M\g& ?gﬁ%{f]%fbé)??%e% §test (n =

12). the early phase (open bars) and late phase (cl osed

ars) of formalin-evoked in the absence
[43] pr]%lge‘iﬁ daxistlytic-lilenagiions of L%N)B@?ﬂ andUECMaST addese- cmsredent effects of

@ UGBS &R, &y T B A0 L SRS Bond o e 1) on

the pbi¢emdtinesgentbyt adilt fats ia théé’;)en c[ué&]antﬁlo@ a zéro maze (percent time open).
nxi gl ytic-1ike actions of 2 and UCMb97

- ¢ Effss et el entagenipetmengant (?awgm:rsp )(quthesthaagp ingpergent time

ot 9 YRl PP, (PRt ] (b pg 1 o

ambuiaptmm tqnadr ahftasf(2Q nEesessivay.ee, (EféerctsecrﬁUCMﬁszc(ﬁ and . 1015g kg on
Ef fect of the 1 an onj st rjnmonab
isolafonsindn il iesobi oG R OB CEHUPE: BBS SYRRT fr o BURet gpterisks, P
<OOU@)/53721(15 my kg 1). d, Effects of UCMB32 (5 and 10 ngy
on ambulation time in adult rats (20 min

[44] S5 oo forh U ehewnieal strueiavBpaiaBdamido 0) arg WBB534 6.
451 a6 eiaB R BRY ot TR RPO Myt Botef Bt iERa Vi ohigiipy () for

URB6M andfitskifdta-sgbhtitdked dEtiehtives.Sets forth the chem cal
structures of anandam de (1) and URB524 (2). [45] Fig.

[46] 6 Hig.okiigia drawipg of thef3- acqpf ietciiglytisohenres) ifgideBAAH, colored

o ol BRI A S RO B! i s
[47] OfFlgm% Jepveseutst acspeifpokifion Cart ﬂieyblF)Ber@m afpdp@herit NGt URB524 to the
colored_ by residue |i icity. Hydrophilic

arach} ?B%ma?fé\’légﬁcﬁoéayﬁtﬂl}@e@l@m%o AEghi 1ic ones in brown.

[48] 2%%2% 1}11@1?58 dRREEEH %ﬁﬁﬁg{%{ ﬁfésfb A aCﬁﬁgﬂ%‘ﬁte The hydrogen
bonds:)bf thie\PiEbamedrgresumvith fledenaimb afefidenced in yellow.

[49] Table 1. Values reported are the concentrations required to inhibit FAAH activity by
50% (ICs, nM), and are expressed as the mean + SEM of at least three independent
experiments. They were calculated from concentration-response curves, by using non-linear

regression analysis as implemented in the Prism 2.0 software package.
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[48] Fig. 9 illustrates docking of URB597 into the
FAAH bi ndi ng site. The hydrogen bonds of the

woaodasel group with the enzyne are evi dencedPCm/US2003/031844
yellow. [49] Table 1. Values reported are the

[50] CPaMient r @hiued fndicaes iHeSMakitnal RbhdeintratfohdrdfaCA AT inhitipr tested on
30 50% (1 C50, nM, and are expressed as the ﬁ%a %@ ¢
each tarfger(in| i@l and Mredecorrespprdio selectaiiyeinde 1. §I {fetbg ratio o
ted fr mcone atg es,
maxm@grﬁﬁblﬁgﬁomeﬁ gyon ?é&%é@lf%rgﬁana @l%ﬁgfaﬁswpr;pl errent ed

[51] | TaB1b8. FrAAMadd Actglchyliestenze kagevalicd aviepondd G83422mpounds,
PCT/ US2003/ 031844 [50] Table 2. Values indicate the

includingdarharyleod pbysosigmes of FAAH i nhibitor tested on
e et t
[52] ﬂ%gl E%AH% J%Queé‘s thE&JtJd fBP&& %@Qﬁgipeﬂncfsedf%%iﬂa Iy

maxi mal 1 nhi bitor
[53] CUasle Bt mwm;oa&lﬁdbieﬁﬁﬁoﬁ@tfoFMﬂ 20fmaabiphbhyd cm)npounds

R W aig o o e
SubStlﬁl?i{(P lcltléégqno%lyeaqgﬁ?&@sm a2k, Tabl e 4. FAAH | C50

ues are reporte or over 50 compounds of Fornul a
. [53] Table 5. FAAH I C50 val ues are reported for

Coser ved BRAMLESPESCRIFIZEN O tRENANAION

[55] | ﬁhbfi’é Eégﬁet @l{e fnb@ntmﬁt providebsbidluhkditeierdf\atty weid amide hydrolase
i ncl ude SAR anal ysis. 10 DETAI LED, DESCRI PTI

(FAADK, ﬂHEenzWE\rre&panbe] forn then énteasplbelar degradatinpe 9f i endogenous

cannaﬁv ?ﬁgfnﬁﬁ%no exbﬁnpﬂvgxlﬁte?sg?]azvg ngltp?ltgfné afacﬁé(%l grt%l%%m ounds that inhibit

FAAH 1% Fvﬁ%edvitl‘# 3616wd1€g6 aﬁabmptalﬁpﬁ:omtiem&hckognﬁﬂmgsto the 1nvent10n can be
cannabi noi d anandani de.. _The i pventor Ve, .. .

potents gelpetive; mugioynienllycsiiug aiciip B HAAT HA AR iprs g R ATl fo

a van%tg ;fh}ﬁ%o\é\@s teflcad tﬂ\é\’lﬂcﬁggon gf(ﬁ %Mﬁ%ﬁ%@%ﬁﬁﬁé Alfeviation

|nven I on can sel ecti ve,
of paipy STigsrirvahtion alsd pmyldasha, hleamir ef b‘éatﬁ,gpaﬂmqt-thm administering FAAH

i nhibjtors. ca seful f.or vari
inhibitqieh biket Hig ulﬁ oFPtBRIKPY e?)ru Bpr &k ?‘né’rl?‘l% Brsp%%ﬁxgg oxhibit
benzoﬂﬂ\g vﬂ g@ 1R bR b bAfek ‘i’ﬁ‘ theOdleRddzerd gazk Hos€ Bhd @!Ipp@ééé Q@solation-induced

es a ans of treating anxiety by adm nisterin
vocalEﬂtNﬂs innfitshi Fortberniorgethey i upm nagifgasive Mpain-aypigding) ypehaviors in

moae%e#gza&&f SUCh . Qslfeb ec?) 16per i esacl cﬁkﬁaﬁ@&hﬁ%}g\%}%@ﬁ %ﬂed brain levels of

anandafiide, At Qof @ﬁfheadtﬁeﬁﬁmbgaﬁﬁls icamhabincid 2I-amh]lmkﬂ10ylglycerol and are
vocalizations in rats. Furt hernore, the edﬁg h that
preven@d.qremagﬁelzeééwncm SranaRinoid axespiyy Rloplpde g Lesyjts show tha

anand%ﬁllfére%#ﬁgggr s I ?evefu?a%? o RYBHBEA ?ééc MPpGhed MAH inhibition

anandamni but™ not of the
as an mrbeammdamem@mammho amldnﬁetyrthm’apyjonoyl gl ycerol ,

are revented or 0 cannalpi noi d .
1561 ¢ é?éeﬁs‘r‘ o B o 5 35 S AP St T SRR Fpeogica
psychd éfldaﬁr" A&r8&s | dhdt BEndTREHY, ahé1adingf b@NRét GAAledStApaR, depression,
poi nt to FAAH i nhi bi ti on
attentlon deficit hyperactivity disorders, jet lag, insomnia, schizophrenia, pain, muscle
spasticity, epilepsy, and seizure disorders as well as glaucoma.
[57]1 The invention also provides methods for increasing the levels of endogenous
anandamide, endogenous oleoylethanolamide, and other endogenous fatty acid amides in a

subject by administering a compound of Formula I or Formula II. The invention also
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as an innovative nmechani stic approach to anti-anxiety
therapy. [56] FAAH inhibitors can be al so useful in
woOhevstoseat ment of a variety of other neurol ogi eair/Uus2003/031844
psychol ogi cal disorders and conditions, including but
provid@Otméthsdsd &8r tiacieasiny tHeplerelsi aﬁd blalogwal iavtiviief oiciadministered

hyperactivity disorders, j et I nsom%i t by al s
ananda@uﬁﬁ:,zqimyl@thp@lar)@]gpnan | ag1d dgtq byt by Toegdrglms ering
(e.g., pnﬁ)v Sﬁrtlellméénﬁaa fiofl! ccb%e‘ii@{ or é%ﬁlrlréé‘ﬁL i %a%é@:éﬁgglgtgglﬁtﬁﬂonzl’f@the subject

a FAAHeviRib$topbf Eclirdmgﬁlmﬂ&)rmaladlﬁd Rhugi¢he FahﬁHgglmbu@rs of Formula I and II
can be gllqgfgﬁgleéqqhe%gl%’lugé,n@g géq 5 gr;lgalg'ttaﬂ)?lh %{1 aglg&q%g ¢ 8%%8%%%%% amide.
R R T
oleoylétharodasida gnetcheatioa\be'l targaiing me@moagp&tdar enzymelie gethity of FAAH.
391 ¢ n€'1t Gllvglt&t?%legr&v@i dam de% ve!é g]?\XSD E@g)g o%ﬁﬁéﬁ glct}]wty, which

enhande€ efdogeRbhO ranéiﬂiﬂrmeﬁs[gﬂahﬂ@ TGO rﬁdhﬁﬁefaanmﬁte of these agents—
adm ni'stration, co-admnistration) tothesbect h
characrefiagfl |hyharbqlqlwls ond majidranalgesiayrravealng ksy rele ﬁlfganc{aﬂgde in the
-AAH i nhi bi t f ygehdl ankin "
regulation of; FHQONG tsﬁl%e% Jqog%%yé% ldalge&?\?lll ét"{};hé e gﬁglam de ‘or iety
therapgaluﬁpahemalanol am de. [58] The invention prow des a new

[60] gﬁ%;ﬁ&@%&?ﬁ&% :‘x]g{?&ls‘epgfi p%ﬁ%gxﬁ%{n@gg&yl crqatapﬁlég the enzyme in
vitro anﬁ Ui ?QJA Wi Phn® E}%y 5Bdd o"ﬁﬁ& 'ac\!dotr&’mgfto e ¥entibe 8d.g. T Binpounds of

Invention provi furt novel class of inhibitors
Formdl?ef 1,AAA T alTA by am@/III)\/\thnﬂ‘lenzsmqaa ic pre€umeldy errours aliga(eciniagidiuman,
gnal i gg Thet‘}gehaw orfa arngmo]ﬁijl e of these agents 10
mouse@ﬁ‘é&é’&f IegPafsd SBRRRTSAYANEMARH i | d anal gesi a- r eveal
a key role for anandam de in the regulation of
enotional states and provide a new mechani stic
Definitippg oach to anti -anxi ety therapy in particular. [60]
e in tio | so [ AR,
611 bl SRR Er RS 38 TR, Bl sl ol eh" and

"the" inBRdH)| ph@al r@fer@@ﬂﬁlﬂé@dh@@@ﬁé)dlc&gﬂy dldtzhes othwnsta on
npounds of . 15 For nu

I
(621 | s mhenvere grmensalieckurUBR) seigitife Fars wesgddreren? e e some
meamﬁgg?@?mfl{&&?ndegs?&d @%Iie Wé@ﬁﬁf}pﬁéﬂ% aeeqt Rswhich this invention

tro 611 It 1I's noted here that, as
belongKSeEacm phhh@tlsp,epaténtmjiphoa’uont petest, mgdl@herfr@fqn@lceacned herein is
and ‘the" include

incorpofgbd 1 sierersr dar iy CHITE s Lt P8t if A5f igiRne with the

preserg 5‘53[ e defined, all technical and scientific terns
erein have the same neani ng as conmonl y
[63] Uﬁd&respre@m bgscnpteomandomdhﬁ alaynsléuapmetm@yﬂitﬁ@r@rrf f1g understood as

his inventi i cat

t d/or
meanlagtdg:mraegﬁ Ws?o&f?qr&owﬁﬂ paa%u %I(IJLF@%%CIBH Lce(%eéﬁg g sgllns ange and/o
dependBic§i Hn iaSsubsAH&Y, YoAlsl ofyfood beligviurs, tspedialy eimiserlibye to cause

to the extent that it i.s not inconsistent wth tP

excess weight, irrespective of its origin, for example: bulimia, appetency ior sugars, non-
insulin-dependent diabetes. Appetizing substances are therefore understood as meaning
substances to be taken into the body and for which an appetite or craving for such
consumption is present by any route of entry or self-administration. Appetizing substances
includes, foods, and their appetizing ingredients such as sugars, carbohydrates, or fats, as

well as drinking alcohol or drugs of abuse or excess consumption. An “appetite’ may be
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25 present disclosure. [63] In the present description
and in the clains, "appetency disorders" are
wanderest«aed as neani ng di sorders associ at ed WeCH/U82003/031844
substance and especi ally abuse of a substance and/ or
directeiefoemdd aash subsansestest faods sughrs oradwhyduatess g as well as ethanol or
behavi ors, .especially those |i.able tq cause X
drugs G aie, oF PAGERL pf ks CRPBmpHR (e~ lafata G feprétsants, CNS
stimullsts). M a, appetency for sugars, non 30
I nsul i n-dependent di abetes. Appetizing substances are |
[64] t Appeiterefermidethstdssite toscansumpe ig appelizing selséance opdhe behavior of

taken inpt.o the bo AN [ r
consulSGhes e UFrneey A hob izl bBAsBle BRPT Bollor g or other
substa@fe. €T bife @mbs&infengdnd Bprtizialki sabstayenietai fobdg Is sbsit @ntediments,

i ncl udes, foods, and their appeti %I ng 1 ngr.edi ent,s such . .
the appetizing sykstanca ih aiyes gf akuse such as st a‘é‘g’ nigafipe, gocaine, an opioid, a

1 RKI drugs of abuse or excess
CNS S@%@%ﬁ% F‘?%@ g\%‘!rﬁsg%%ét ite' may be 14 WO 2004/ 033422
[65] P&hkigE2{308 k1@ U#arfdhess ovlech isowaravaked bysanbetvimomentad threat or

... foods, sugars, carbohydrates, fats, .as well as et hangql
highlyofispibarionge Rrlse aPnmgreL el o&ve%ée@_gy 2 ARt sport term
lastin% lgoix]gs tgp %@?369 Bhrofifdand fd%fiﬁ% SR Banydhys t& ek GHNbisger.

.’lt.eref.erstot e desire to consume an .
[66] affpettemm rjingabsinaistye referst toe aie Hawm of aixiety foprelueh rgpatment is

nces RO B R T EEHF VE ieeE DS DR R0 S B bt o
recurr8ithad ifpedlly dekgreappet i zi ng substance is a food. In
sonme enbodinments, the appetizing substance is a d

. ¢ . [ 1 dr ug
[67] oAnxistss disorders ancluden RRbpre petclimited to,cayaphthe giety diSorders as
.onioid  A. . St | . Qr 6 -
o8 PSS A SIS R 3Bcb Sl atin
(Copybighiir 994 v Anenicem t BSychibtrieatA savciatib@l) hivigbh yis hereby incorporated by
di sproportionate to_ an environnental threat... Anxi et .
referepiggy @é“’]ac‘ilff&d%rﬁd‘_n%lﬁé‘?’t butedrin nqta!élmt% thoBRIL {45y aEgraphobia,
gener&fl%%ﬁl) ﬂbl_%igﬁ)qﬁiisé)ﬂ%f,:sﬁ&iifi BH&M@,%CQ@}’)fﬁoﬁi& Jlﬁ,@éﬁﬁeoéonﬁﬁwfé disorder,

termc I cal "anxiety refers to any formo

acute atrxssetlisofder, wind plstttravatatie ngtress disoeders end yadprstendi diaerdgrs with

.in.order to.alleviate . it. Such clinical anxiety be
anxioyse feghitRs NIy OIS bt " Rimegh iRy cobhpd syBiacfinduced
anxietAidobders, Ahg ML Tudl Releb6ls ofAtkieBl disdr@ér ok BihleBelisé ShecHidA.

of the anxiety disorders as  provided in the .
[68] DDspisesive chsméerswadi epniditioms NElude. bt meneefl limitsd tgeagy of the
7 Ction. AL . . Vi ;
B L S
Mental &figrésrs,sFouBhciditors @ operighti 1904 Udeeridau PspdtgatriotAsbodiatiomgl These
disordfg?s’s 6&3‘2‘1"30 ngalé%g {dggéés‘g?%g]iﬁsg?g%og@%éyol%ﬁ gﬁ(rglgsliozn ,d d?lg]t)l(llyr?ﬁél disorder
I Y | Siqv i : > SSCTin; :
ool 538, Y8 SR 0 Byt o, Bum6 Bl it depro
refers dal puig forenof dipsessibetbatwequires aome dosn bLacaimest, inanrstéretpialleviate it.

Such glhﬁé)a{l g‘gﬁ%ﬁqﬁlﬁ H{flgd)%res?s rfoarI mgr?tgls gl%i la(s:to o(rj In%s? gfs évery day and seriously

impairs the quality of life.

[69] A "major depressive episode" is defined as at least two weeks of depressed mood or
loss of interest, which may be accompanied by other symptoms of depression. The symptoms
must persist for most of the day (i.e. for at least two thirds of the patients' waking hours),

nearly every day (i.e. for at least ten out of fourteen days) for at least two consecutive weeks.
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anxi ety disorders, and the residual category of
anxi ety di sorder not otherw se specified. [68]
woepassi2ye di sorders and conditions include, BPQT/USR®@3/031844
not limted to, any of the depressive disorders and
A "dgoeded inood" as oﬂem)‘diesi:eibed bytt]n@pﬁﬁmg mededlingaad, hopeless, helpless or

t at ll“gt i cal l\/anual of nt al sor de{0 FOU{ rt]hr facial
worthless: T8 PREEHy PRy 5Oy QRRPa Y 1. 49 RT-aoF jeample, through facia
expre@ﬁ&? CoRIr®Noicd aﬁ@ ReatfuSRES Gh ThilafchURL ARIl&EelE Mhe $8dodmay be

di sorder (uni pol ar depressi on), dysthymc di sor der
irritalfle hAdHoss, ofnintetestle fir e dﬁsynbezdnbb' ﬂlepmt@nt ds desliggless interested in

ression cin ca
hobbi 3t Teineest oyt et B RN RS chRsiBbd to be
mmmﬁﬁgmtnent in order to alleviate it. Such clinical
(0] \e/gres& on may persist for nonths and | ast for nost _of
e

IRiQragepaeralvs cpisode Fipy bscrcreppnried byt fympiomas of depression

includi %& ?rgxﬂffb%%lt @el\%gp 08¢ w ﬁ@rgxécgﬁlzégf‘sﬁg a)? @‘ﬁlgam < gfcg oFnore than

5% bodyt weight in oﬂelrﬁdmth’mbr berase ommmaminkappaitb,anscﬁmpbohﬁpersomnia;
of depression. The s ng. per si s% hor g{)st ]{?f
psychOROIQIABIAHOR OF Ffrdatorn, datam OS] e Begek arfplgssness or
exces‘é‘@E b %aBg#é'b?x)a’ee ?"Hﬂn&‘rmﬁl\é& %Uﬂl@}abb t@linkeor doREertatd; 8RRdecisiveness;
ten out ourt een days) for "at least two consecutlve
and revaigkest tholghts\of 6@ /rodB%a0suRiETl WB2608 MOti@Aitiout a specific plan, or
- gﬁ{es%ed nood" is often described by the patient as
asugt M"sad, hopel ess, helpless or worthless. The

[71] Pathe&&im Wn;%sﬁ%na,pﬁelﬁbhﬁﬁﬁcé&w@ﬁc&ﬂ;&ﬁ[t&ﬁr is infded to encompass
exanpl e, through faci al gre33|on posture, voice

a proguel comwrisingnie sotive ingedienteh anddthe desre stesedient(s) ket make up the
cameg;gésc ?\F a£ %}& ) o&ucgfw%lﬁ Srgssu‘? E&gﬁﬁ}eég&fen@g Z‘Isg’f“e gombination,

complexhtiiabbe sggregdtion cffeanbrltwg o myore rojfmlwmmednemt@@t ifkoimi dBSociation of
t hat &fre previ ously coqildered to be pleasurable,

one of meie of the RFrediels <3 ool WBERCTTAICIoES Qtitisrptiong gl e or more
of th@ﬁr{é?f]dlé?fgpAQéH%dl b1 o?ﬁ% 9CutitA1Cd o{gﬁloﬁé Q)@'tflé g?égént invention

wei ght [ oss when eting or wei
encomllmm g8y ebmposigon nzade bS%dmidyg \sedogiptound o<ﬁ e ptmd:dh Jinvention and a

decrease or ingrease et|L nso OF ... .0 . .
pharmig SR ke e ey ithonBie ey Tar T BSPaDF Al Gspipagisions fndicates a
compbsitib®) vitBle fRhafhacRBEdal¥se lfneﬁhum iBEMRET £5BEESShuman. A

or excessive or inappropriate gU|It di mni shed

pharnmpmtiqaycctmpqwmmr yisewnrises g effsetiverateaing of emastive agent and a
pha ﬁg c%ﬁﬂ &%{ﬂﬁabie oanght s of death, recurrent suicidal

Without a SpeCIfIC plan, or a

[72] sUiheitelen GhbdeuTpik” n{eﬁﬂslto'fih@m% aninchageiadiding Iilncreaaﬁlgi d’i decreasing.
conposition, is intended to enconp

ph t I
(e.g., w?c{aln&%%gﬂifg&m pxidation ingrgases of deereaset baranof @ty oarﬁaitlon )
73] ¢ I”I‘ﬁe' t@ﬁﬁt“ ght‘?&tﬂ&h:)cc%ﬁiﬁle Bk fort nE&ﬁ efsgésr hAyPlof RS standard

as a y product results, |rec
phannacdmtrcebcarylﬁrsf bufifers and exviiends), 1nc1udmg |phﬁ$-‘}ﬂ1latBFbLIffered saline solution,

e i.on two, or nore of the dients,, or
waterf g SHRALSRH Gl S i Syt orrsiier o iRy A @HoSs tpes of
wettifd agceht%rﬁnﬁﬂd?%ﬁjdvﬁﬂ@.s Suftad1€ pRArRBSutRE] EAMigk AR tRAS foRhulations are
one or nore
described in Remington's Pharmaceutical Sciences (Mack Publishing Co., Easton, 19th ed.
1995). Preferred pharmaceutical carriers depend upon the intended mode of administration

of the active agent. Typical modes of administration are described below.
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of the ingredients. Accordingly, the pharnmaceutica
conpositions of the present invention 20 enconpass any
woaopassf£eon made by admi xi ng a conpound of t heCpss®BEn31844
i nvention and a pharmaceutically acceptable carrier.
[74] TBe te@mN*efRRBAVERBARYAI CRtane ANRRAEd boffficient ¢ paddase @ desired result
. conposition suitable for pharnmaceutical use Ln a,
with respsfictor the jindiratad sisosderapandifionp or mswiah state.  The desired result may

compx@%?aé{u?fe%ﬂ% SPBWQ&Y%Q%;P% ﬁl&?ﬂﬁ%@ lr%c)f%i%fgtr%fr the @8s3L. With respect

ve anount of art active agen
to anxioty i venadt ynaydeajerrehded stgrorisgmptddd of #ixKletyhe term

"nodul at e" mean i ndyce, any. cha | ncl udi .
(751 R st Cfgeamence FOsEPRYSE (e Ts eliro b a5t Gl Bitpdia prethods
and rr@ﬁi#)glaﬂ5ﬁsd§ta¢r8@uder%€ﬁ§i§§clﬁﬁgé§.exﬁ r88igfent'$ Stafud! erRfchanges can be
atty oxi I

ton.) [73] The term "pharmaceutically
cither zuljegtivabdreolmjactiviceand eanceinta i &atures sugh ashsymeptamgagrdsigns of the

. har mgceut i cal. .carrier buf fers_and excipient
ciseasf BT 3F BROUPALE BRI b Oh PP E o gRiCel Apigy docreased
fearfufiiesh, SAES1 02 Reortys UhiBn 88ccaddfifitteh@dng bf Mxivglop ah@hkiety disorder has
emul sion), and vari ous, tﬁpes of 30 wetting agents
occurtgfq For examnie.dh e lecrsase inRelipinensm eptAvEEl OLSgIAUres s ngisd, then a

thejr far atl r SGJ. |
sensE b B AR S R SRR op freducd
a bendfRid) chshge ihABptessidhasrer depekspiva rdisaedt thas deerc achiewds Similarly, if
depend upon, the intended nodgeégf adm ni st];gti on of, .
the clinfrianRetesy ebiggiéva changps, UFh ModReEcases UUWFRIIOHNEST Gh agifation, then
a5 S 5L 0 18, U0 AL PSRN brin o
recipient's biatiisds hlsb dnglnddiioethe teros i Thatapausio lbenefitiindludesspoycaf a number

o subi . R e G5 PP TR, S8 Bested o
discusodd ©géihve i nprovenent in the recipient of the dosage.
Wth respect to anxiety, the inprovenent may be

[76] d&rugis égharimpeologios] ragentm dPharmecentical sepms)] “pave caggal”, and

“ o "t h ¥ [ [ ! .
o AT et LT 0 e R APl s

any tHeespehticallgl actikangbsandd whitledd Aelewkédstosh diviisg ofdagism to produce a
. chanqes can be _either subjective or objective and can
desired djspally bemefigial effesd: such as synptons or signs of the
dic LR 6 QR il r QA BENRG L ERIEE rofefl to a subst
771 e ooy R A Bl O e R B L ERRIET rofEf o g substance
whichadodsengt Diterfave rwith tthe reffsctoenessf o ther bmfdogical ativimxifethg active
. or an anxi ety disorder has 10 occurred. For .exanple, .
ingrediqnts b whishdE roh [k 1g hEdiReRcy PR ey b eifjer drundask g5 apimals, to
whichliBisA8Gdstefcden a beneficial treatnment of epil epsy has
occurred. For exanple, if depressive ideation is _
[78] r Ebheranguticallybefifstive amiountiaefges torfhel eprousisofoan agtivg agent sufficient
. _depressi .di sorder .has. bee hj vl Lar | i f .
to 1ndt1%£a g?sll ?i%l%ﬁglﬁ:g %rscl%?aé 5?5}16. o gﬁeélglg ’maglul%%al esv1:¥ion of the signs,
symptdfi6) @aa8sesiof atdisyid, O AP StheOdesirgd bhdraion of HbIdlogical system. The
treat ment for_ anxiety has al so been beneficial or
term sthewpeuically effeaivnt hgmthds dwsedriesfat I epgte ganys amount of the
formulZB6h RN cas Qg#b%tﬁﬁaﬁﬁgo\)eﬂféhygl di@é’aste,:;k_gsc;rﬁérn%r condition when
erapeuti c benefit 1nc es any of a nunmber o
adminssidrpd 64 B\sebject obgrec periel dfaimer STheranaet iwif ary edfiotheecondition
being (t)rfeattecrll,ethg %Pa(jgletc;foa%vgr?czle?n%ntt cr>fe t%g %gncﬂ’?lon, and the type and concentration of

formulation applied. Appropriate amounts in any given instance will be readily apparent to

those skilled in the art or capable of determination by routine experimentation.
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di scussed herein. [76] "Drug", "pharmacol ogica
agent", "pharnmaceutical agent", "active agent", and
woOagerB342ar e used i nterchangeably and are i nt eRdeaSkm3/031844
have their broadest interpretation as to 20 any
[79] t h/ér“@pmlwlactad; Itlgv:ametmt’ixés 8 Utestnaent e@dwiinistaredstode silhjectesthe does not

n|s uce esired,..usu
extitfgiol TR R o BeRhIER farultnir R o ity aply cary or
slighPgignd dTRuéPE disbeit bﬁ’ccﬁfﬁiﬁﬁfht MERin tr&kBEst i§ dBindHSSd BB purpose
which does not interfere with the effectiveness or the

of degyeasing thedisk afdeveleningf a pbolagy pyworserige efidisardsr aneondition. The

comﬁ%ﬂhﬂ‘of the ﬂ%nﬁ&f(hﬁytbg gﬁ‘%g\ aﬂ%sﬁrﬁph})m::tlgq g&x%nr? gc% greézarﬁ undesirable

mans or ani
or ufwijed" ditxésty e Panhicadttagksfdreotietheccadiouetel of emgiety tlouldevorsening
anount of an active agent sufficient to induce a
0CCUdesi red bi ol ogi cal or clinical result. That result may

[80] benﬁ,' teRY n@flepr sfﬁh Geftid Rlu éle§ m%& TR iﬁEl}y&i‘iE,Sﬁi ot Lithited to,
di sease, or~any ot esire teratidn of a
mamimbl (ogi, cat) meyst eaty do‘g) mcluchnmﬁmmnammh a:médtment is to be given.

ctive anp [ 0. denot e _.an
1811 §(SchiapiEnRoRin relattd et e ot S6, Bet LATHe S e following
typest r(EHtétMﬁHﬁ%e'Dm@rg‘ihﬁz@@ e; BaSRHoHE Ty Relfalhit T% Uﬁ@ffferentlated

adnmi ni stered to a subj e€t over a period of ti

Typeasnsyphizgphienifermy Digorder tap prayidediin ierDiageostig and Saattxstiqal Manual of

e B AR TR, S SR B i

Assoéiﬁ@dmpmbniﬁe%ﬁylﬁ&(ﬁpbﬁteﬂfbé réfevedBe.i Nnst ance wi || be
those skilled in the art

readi | y apparent to or
[82] ¢4 E%ﬁ% dmotest epmRaliagFapy Acididnrde Hygwolasewnd andlegdes, but is not
7 0
hmltqh tovmﬁ%ﬂqgléél %gﬁlr%%ugg %Mﬂg %&%at men? gt]eam ng glr 8%15 discloses

1solatbd) aad @Uhﬁecbforwh;ootdEAAI-h oln omx bdetkbﬂerﬁbcglﬁmemﬁ the FAAH ICsg of the
neurol o |cal chol ogi.cal rder or condltlon or

subjegl, formpqudg i dslined segoring |1P@Htt1°§.°§ e 13} engygys vader physiologically

relevtt S d#EnsO 'Faft? AGhilb BRdroMMRS B Ef(@eﬂ?smi D%, eﬁ al., Prostaglandms

adm ni stered Tor the purpose decreasing t sk
Leukais E@enteF @ity Aglda6@ ad0d 021(09{)?0@2)) wmymnsgraspordsﬂﬂ@ lfcutehe degradation

o AR TR BETBONT 0 ! ek VAR R Y, 526 ooy

Patricell] @81 P.abl £. Vo6mUHYEAT 82, @emmoaoor)P RaNlafarahBEKGAEAR 1, Figure
to reduce the |evel of anxiety shoul d worsenin

1), @svens Wikost 41h§49@§ﬁ25&dlﬂ46c119’49 S ot e e (Boriguer

oo eyl b ALY W A0 CRDRE o, (LB onion

425, %O 93 @.ﬂ()@a)netndl Isalmctojdethgnodamdgl (Ca[l&ilinos(ml EiOﬂhNBfura (Edﬁdlon) 394,
ut are not

d [ ud
277355 (P SV St GﬁrrcMngtherm g &6513%(3@02@ eblochernical
proceEsaﬁvﬁféﬁ gody R&ih g@&ﬂtl@k’ Qfasﬂ_éfp?nto el ff & Eé Bf‘ %%hA T Marzo, V.,

and Schi zophreni form Di sor der as prow
Natura(éqrdm) 3%2 £8G-EH il P4)i BaltraNhnM‘:lJ etadl., S&zbm¢ea277 1094-1097 (1997);

P1omc§80@r ?ﬁié’l?' gF°“';9§V %d » I.?c& U (ZOE/ } %rmgs %(Pl% rtLeg Eéssation of the

cellular effects of these autacoids. Owing to the various and important physiological roles of

fatty acid ethanolamides, classes of small-molecule compounds able to block FAAH or
FAAHS but not bind to other endocannabinoid-metabolizing enzymes, e.g. monoglyceride
lipase (MGL), (Dinh, T.P., et al., Proc. Natl. Acad. Sci. U.S.A. 99, 10819-10824 (2002)) or

cannabinoid receptors, would be advantageous both as pharmacological tools and as
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Associ ation which is hereby incorporated be reference.
15 [821 "FAAH' denotes a manmmalian Fatty Acid Am de
weoélzdraBage and i ncludes, but is not [|imted teCTSE003/031844
human, rat, nouse fornms of the enzynme. U S. Patent No.
protot§ped 7fbr @hfy dévebdpassms projects {PethelliydDp et ial.i BrendsoPhernefcol. Sci. 21,

| n..one t of 0gj, ment 0
218- 25@@0‘99} RisagpRnhaet ARRGH ﬁ%f‘uﬁ?ﬁ%@ YmeinA. Chem.
Eng. Pdwst §1R49)2%2 ©0BYIRnUALN., RAY RERIDSETibdoY. 2,79 @063); Wendeler, M.,
e ov%dfﬁ?? ! @lggtjt}% A de’ Hydr ol ase‘g (FPO\AHS) (%eu?;c e
et al. Ang@w, Céemallnt ,EdPﬁb,s'e\9é§+2Q|4®I|(2@3m Leukot. Essent. Fatty
Acid, 66, 201-210 (2002)) are enzynmes responsible for
t he degradati on of lipid ethanolam des, (Fow er, C.
Compbund@hfﬂielnv&ltﬁﬁlrﬁei\erﬁﬂ rmacol . 62, 517-526 (2001);
Patricel | P., et a Vitam Horm, 62, 663-674
[83] (rorpp)m@ o, thanra\rmaﬂn deay( ggBiain Pne [r Juete asymme gefers and can
thus OCFur d5 12 %aér%]% andSF cglﬂfcdnééﬁre&ésgﬁ g %giﬁ_glr]oé%eg%?&%_stereomenﬁ mixtures
and 1ﬁ&t/idﬁ1el Giaeﬂ&ﬂsﬁm)ersﬁ}l'ﬂhe POSet] el is rheant Xo, cehprehend all such
) Nat ure (London). 25 425, 90-93 (2003)) and
isomepig [formsf e IRGFHIVE SPR0uRd,| i gnano, A, et al. Nature
TERS; I
[84] ( L@dlﬂﬁl{%g?%&he %zfgntﬁ)gllg&:%%?ﬁ%% C()i%%) | astoglle?& Efgr%afgg oftlenantiomers.
D1astq:neomﬁss foshéxampley| can henblithinsé byctractionslr erypieHization drom a suitable

solve %}ﬁéﬁ%ﬁpltg %%tt?a%g o%@aﬁ(an@% or aeléllué'pfgﬁgereﬁ I\ﬁ-éetpaéﬁ of enantiomers
thus o%%lﬁélp fha 7bza se}agx%ﬂsdlf?l@g uﬂd]i%aﬁﬁl sterGbigdmbrs| by BonveRtiodl. means, for

Proc. Natl. Acad. Sci. U S. A (2002)) brlngs about the
example by #hd wa 06an optecally actevd fml(has efepelying agent hese

[85] p%{;t%m?#%%y,caé]ly et ttéé)m%rlf1 St {2 c%%lg%gg% tog& l?l ion may be obtained

by steﬁéo@ﬁ&ﬁﬁc }_%fﬁth%ﬁﬁ hblngbbﬁé‘ally@@@ﬁmmg@&tﬁm@oﬂ lcnobhmdnﬁgﬂw‘hﬁon
but not bind to other
[86] eiﬂ‘}@ é@tﬁh@mdﬁ of EE@?S&%MV%WK@ @M?ﬁﬁémnétu@al ratios of atomic isotopes

a I
o on ALY U5, ahRZES: i, U, a8 pped v
isotopes, suchniaitinmi or cabeptldr sAllvsotogichearmtivan bé dglen esmpourils of the
as phar mac | t.ools and as WO 20 033
Preserﬁ@weasgwéxeé@%saﬁoacwﬁ%wp@& Wi theg §°er‘<0f3f1 ?{5 invention.
[87] p"I‘ﬁb eiaktant EbRp&inds m%é bee‘isoﬁited 1A Qﬂgsfoﬁﬁabfn%ﬁéﬁ— pﬁﬁfmaceutlcally

1, 218224@0 isogno, T., et al., Curr. Pharm
acceptabb: a@( aBdision 47ty ZSOdZ)aS th%sal@l dleerAd fraon awing mnganmemd organic

D e it b sl o AR e
trifludeSacefle, ?o%ﬁ&lo?gﬂﬁle(ozoﬁﬁ):ﬂuc SmeXARO WAdsthef likd) eIn addition, certain

I nvent’i on_ Gener al | y. [83] Conpounds of the invention
compewngds containing Phacidic Thastioneaprhesn the faraneldthsir ipreanip salt in which
R e T R e T
like, 45 weéll as ﬁ@ﬁfb@anﬁhﬁs@r etlmﬁtermn\phathmoautl@llyrmamptahbe salts" refers to

salts prﬁ%%%e E'Sygld@)g%@ﬁsgﬁégallyla%ceps’cg qegll)r(l:—tgx% Pases for glcr}gs including inorganic

bases or acids and organic bases or acids.

[88] The invention also encompasses prodrugs of the present compounds, which on
administration undergo chemical conversion by metabolic processes before becoming active
pharmacological substances. In general, such prodrugs will be derivatives of the present

compounds that are readily convertible in vivo into a functional compound of the invention.
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[ 84] Conpounds of the invention include the
di ast ereoi soners of pairs of enantioners.
wonesieseoners for exanple, can be obtai ned byPCT/US2003/031844
fractional crystallization froma suitable solvent,
Conveht@dnabpatbiged R ftenelection ahd pfepataabmbésmtabh prodaug derivatives are

deseribidp Srapiampiar b PSRy QAP et hrimdBmye EReviet 1985, The
1nvent1‘é§{%ll’s?a F%ﬂ@sgéﬁ@ﬁ% taﬁboht%?o??ﬁ@%s‘é‘nt%nfp@ﬁndése of ‘an

ive acid as a resolving agéent. [85]
[89] ASdre¢ pAtliev@impoundsydesadbed berein etz otefmic hendss and unless

the invention may be y stereqspecific
specifigq AiheEKSS a{&mﬁ@t&{rﬁctﬁﬁ% *'B'Sf%d gtggP'eﬁe{Fﬁ Tehe %. al's of
[90] GO FORe GbhAbinds - ddsBfbedl hRréi® NIy Neksst OWith héifferens epdints of

i nventi on may ave unnatural ratios of atom c i sot opes
attachraentarfdhydrogemy refenfed tto @5 favdoroes. Swdy anesxafmplemay fhe a ketone and its

e SRR LB 0 L B TR B o

are enédﬁﬁra@%ﬂﬂ%ﬁ@&v@ﬁtnﬁe%nﬁﬁﬁ@em i nvention, whether
i oacti've or not, are within the scq

pe of th %
[91] pheuyessk hareinethe itesm “hefgggtompds meantiarinelida,eegs (Rypiesen M),
su lfurgsz)ol ated in the formof their pharmaceutically
teptable acid addition salts, such as the salts
[92] dWhleiceeshlfsnmwgnongs iareo sl By dheir g:amvemtlomil demil dformulae,
ds nay |nclude h%drochlorlc

Wntterpﬁe@plﬁﬁrt? sight; Bepriegual @epropassehe Fhaphi Ydﬁ&‘étl‘iaf:su%smuems which
wouldg‘ggﬁft ﬁ‘BfnCwn M LstrRUEE RInE righBkONFE ANAAH®-ik Ktenddd to also

I on, aln conpounds contalnlng an acidic
recite fQGEL+. on can be in the form of the| r inorganic salt in

ich t nt.eri.on canb ect dfr i .
931 pohEap o RIGAE SEar SR “RRCS O GRg e tHegg otherwise
stated, 2 sﬂ‘ﬁkﬁt S1Sbrif Y Rh&ANbE cﬁﬁﬁ%dra_&ﬁadnexfaﬂical or comblnatlon thereof,
"phar maceutical ly accept able salts" refers to _ sal
which prasples Sdlyfsetatpsh anenee on PPlANsaIA @pE S4B E1CHES- 4109&1%mu1twalent
es. or aC| ds. L ngl 0 [
radica h%agllné atll? i{)se{e ;ccfoéﬁg%chlg { %)% g%’élﬁah gg IBnes glf?gn&g 8% to ten
carborB)|C BRRAHIES 6 fh@died §ydakalbba raheﬂsaniclmienhum lam:isot llmnteﬂhto groups

on adm nistration _under hem cal con i on
such aggnetbyh |e&1YbrrbE@§¥leéSO@&W?@%&%n‘Hﬁﬂﬂa&O '&fé( Sec'buklyl cyclohexyl,
: heRERM, USentyl, n-
CyCIOH%Qi : @g Hé%%l ves gg% e p% e%lgﬁ{g%g}gn%tggﬁds sz;i al?%n o
hexyl, rreheptyly neoty,eantitld Bke. nAmunsatumtad adkylignotp iseak h@tmg ona@r more

e inven 19 WO 2004/ 2 PCT/ US2003/ Q31
doubI RS B’H’i‘?{’ o ctArERlSs BF SRR ARV GHOR e ode, But are not
llmlte@ ftS,P@f '?Bro‘ﬁgnﬁubf@fll e- 1@6;%?1%&191 debitaleh e D, Apéntadienyl, 3-(1,4-
descri for DeSign of Prodrugs", ed.
pentadienyBy ethyast; d; aEdi§a!rpEYny1,133rSBtanh @nd |thﬂ/blﬂh¢fohpfa‘l>1§53 and isomers.
enc.p $Ses ive olites
The €8 U g el TRE RO R n oty W Bl drrpaiv pf ko
defincOIR @b @bt i ibelofv, bauthlae “‘h@t&f’&.‘lk}&ffd AlRYEg®upS vepec afei Haited to
otherwi se, are meant to include both E and Z geonetric
hydrogasberegroups ge ferasdehemoalkd 'conpounds descri bed herei n
S “ s @Ek B Qldivalent radical
04 7 A, O 45 LT o A REATR st i
derivedafyorh@naalkek paees@niplified, but not limited, by -CH,CH,CH,CH,-, and further

includes those groups described below as “heteroalkylene.” Typically, an alkyl (or alkylene)

group will have from 1 to 24 carbon atoms, with those groups having 10 or fewer carbon
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enol form known as keto-enol tautoners. The individual
tautoners as well as m xture thereof are enconpassed
woyoddvasd2nvent i ve Formul as. 10 [91] As used heperms200B031844
term "heteroatont is nmeant to include oxygen (0), _
atoms Bélh% £dVln theSwredant ifvShtiod. 924 “Whesr exllsiib ot i“taventalkylene” is a
s are specified by their conyenti naI gem cal
shorter[éhalnwlllaé or alkpylene EWUP{ gemeratly haying i gt or et“f?éﬁa g afors-
[95] %ltgg-? %}#&&’fg E zint(a tll?ﬁﬁﬁo’%b?%ﬁﬂoﬁl%@ﬂ}ﬁar%s@@ in their

tructure fromTight
conventi8hal sefsel and re@éﬂ@thdss alkm gﬂn‘hpsi attachad smtherempinden ¢f the molecule
- OCH2-

93] The term"alk |tseI{ or as part of
v1aan@rmeh@ton@,wnmm®@iwp, Waﬁ%f%f ﬁtﬁ%\é%gpi-‘)‘t &P se st at ed,
6] Ane OLie R tﬂ@@if Sp Ebmﬁhat%h:{vitﬁ afyHEoRanh! bﬁhﬁans unless
P61 ! ik Hlsey

or ¢ t|on t er eof ch may be fuIIy
otherwiat sia@tied, stale Q;traxght ool bramchad mmtreobramd:he dtydrorertage radical, or

o o S GRS,
hetero&gxg%feg%sf}o lﬁ%@ﬁ:@{lﬁ SoistnglofGL e tarldySirapd awlivedin the mtrogen and

icals inc but are not I|mtedtoqﬂ%£ous v b
sulfur a®onnetriayl thmnhw be mxphzﬁpiyand theopitiosoR helerepigny| may optlona y be

quateng:l_gb ¢ ﬁjgﬁ ?Fg‘?#?}?{ s) gj?ﬁ 88# %Waxé‘%’%él?&%ﬁ yolatsengﬁ é)osmon of the
heteroélﬁ?lng{)ﬁp ‘Bf at fh@rpoﬁilﬁaﬁfﬁf @hidh-the atkyll group ibaitydhed o I&Emeydamder of
and the |ike. Anunsaturate Iétﬁ g@g HECH'
the maleeiltaB eyl dndudedhs aredréﬂ}thrélt%bms Qe p ohife CH
CHs, E@ﬁn‘%glﬁﬂﬁfﬁggﬁ?t bﬁz-ebd- %3I;gr(ﬁTP?}I|2 W@h, bItHACH,-S(0),-

V|ny peny
CH;, CH-SOHEMCHY |- Sl(QHb)@,lt-ﬁ-Ize(DH#N-QCH-spmd a@HeﬂH N(EHg1CHs. Up to

pent adi enyl et hynyl, 1-
two heipgaions AL RerCORHBR B Sucth i 12D AEPERE: it B HCHR ind ~CHe-O-
SI(CHF)ﬁl "sY@ﬂapgo 1R nﬂt“’ﬂgtrei%aﬁ{%rléi{%t’% itheif 8} 56 pAR Tt arlother substituent

S
se derivatives of al’kyl defined in nore
meanstetidalenbeidval dsivel fmsn hetetoatkydl asermpAﬁR@qbu@ p@bb@uted by, -CH,-

CH,- S\/u\e{é[;gl.ﬁz& )egpll I%eﬁqgﬁl]? Gfﬂ%lgf{o ¢ﬁ$-b Of%rgl?egéégac’ik Fl?élp? Sheteroatoms

can aﬁ3 &%{1 y Ofith@n @k NRh DADBE | dHdBN terfiBAiNge.@, dtlk&&érﬁﬂky, alkylenedloxy,
di ca derived from an al kane, as exenp 11,}glfle

alkylencﬂmﬂnomlkﬂdnedwnm@m@ﬂhdqg@.@tlﬂ &Hﬂlef,lfp{ ylene and gﬁtglgalkylene
hnklng-ﬁc?@gg{@ lcj>iglsxi;]ta'cé(?1}(oliL Rx? iR gﬁéﬁoﬁﬁ eg ﬂﬁ% ?&P@}L iyl cﬁfk%tlon in which the

or a roupg wll have
Forrmflﬁ @m& lir&l%‘%‘@éﬁ i@&ﬂlt‘éﬁno For exdrhpie the Fermule +p{ONRY- negresents both
f ewer car 20 WO 2004/ 033422 PCT/ US2003/ 031844
—C(OhRorﬁéldb& GPpreferred in the present invention. A

[97] aILrEl erm%l“k%}o?lf?%” ah @ URlterBLNS ” Bysthémsew&rdr% c@ﬂfl@irﬁtlon with

or a group, generadll’y “having ei ght or_ .
other t@m@r re@ﬁds&ﬁnuﬂbgrmherpv%] staibd dyelipwersionk yalkyl and heteroalkyl”,

e b oD B Bt PTG B8 eion

whicHfh@ %&r@éfc&% afadnd td the refRInAdLHS B rhdnecurml Egmhples 5f cycloalkyl
via an oxygen atom an ami no group, or a sulfur % om
includeg e cré wet Yimited to, cyclopentyl, cyclohexyl, 1-cyclohexenyl, 3-cyclohexenyl,

cycloheptyl, and the like. Examples of heterocycloalkyl include, but are not limited to, 1 —
(1,2,5,6-tetrahydropyridyl), 1-piperidinyl, 2-piperidinyl, 3-piperidinyl, 4-morpholinyl, 3-
morpholinyl, tetrahydrofuran-2-yl, tetrahydrofuran-3-yl, tetrahydrothien-2-yl,
tetrahydrothien-3-yl, 1 —piperazinyl, 2-piperazinyl, and the like.
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[96] The term "heteroal kyl," by itself or in
conbi nation with another term neans, unless
wobhmrosse stated, a stable straight or branchedTaisai08/031844
or cyclic hydrocarbon radical, or conbinations
98] tTRSehs “HaderSoiSthalge? by h&n&b%edr aupdreof mfotlreasﬂdlsntuent mean,
atons and at | east one heteroatoms (iMe*ct ed f{Aﬁ@’ v,
unless gxt@w%cﬂﬁa#dsta figome, ghlogine, gmane, 9 do4Re A9t itionally, terms
Dot » For example, the
such asoxlllaao a‘i’lgg aggnfegeﬁﬁ Hclrﬂglegltrl] et fgrg%{ ?%{rg %Tag{ajé%atnggnal ly be 1
term ‘ﬂwa((elr Oi)akel” Ehrehete lrmaud@nbst) noX, b\ liamited Soprtryflusgomethyl, 2,2,2-

aced at any interior po n.of the heteroalkyl
tnﬂuor@ﬁ%bwb %?hlﬁwbPWé%pWQWPWYE é\ﬂ?eclﬁ( ® he alkyl group is
[99] afﬁe]aqgk%g ‘tﬁlt’h%eﬁmﬂgﬁr obrwitd estared, eq CHB@I angb&s aromatic,

i nc are not I|mtedto -
hydrocafEHTﬁ Jiibatithieht vahigla carCha SiHgleN mg}tg)le n@;z@g;fggafgl_y@:gn 1to3

rmgs) CHSFU@_% tc?g_eéHS é}‘_él%&'zd Wn&hﬁl%%gl%&hegroaryl” refers to aryl

gﬁ% (thAfBdorfediB - frcHﬁ) on® totfelr heﬁeﬁfaaﬁﬁmaemﬁtmm N O, and S,
groups nsoo) () 0

ive, such as, for exa

whereinCHg n@ro@n(a@mﬁur gomis|aa¢ piytiona nﬁé 09(61*%?1(1 H@‘i gwdarrgsﬂneﬂem(s> are

eor el LT Rt S0 B A RROFR ol
througﬁ@méﬂoﬁﬂoﬁﬂ Nottlintigihg bidigtledobaryl and-ReterGhi3d groDpR itchRle phenyl,

L naplyler SamoNBy IR O BIEReBI s O BEERIy . SPHEI or BB of PHBOL, 2
1m1dazo|lf3ay{i] nlnﬁfa%% ;{y?;?z% ], Za!)}ga}él)ﬁ? QP&Yazogjl k%bﬁé?&ﬂﬂ%zolyll, |5-oxazoly1

eneam ene ‘the |1 ke)
-1soxﬁwl$'1t‘l @risoxfaaslyh| kisbeaelyh Iﬂdthiwbbd o‘hth&gdoésde&thuaquylng -furyl, 3-furyl,

no orjientatiao heI|n .S |
2-triefl { RahightlecrORGh PEHHnctPIYy 4 iRt s-
! t | Fin {lﬂl % Iyl, 2-
benzo?%%?@rsleﬁqﬂr% @.nbengﬁﬁo) %@{maﬁénddnﬁ oyl @— B"qumo yl,

qumoXaémlyis 5'—«11ynd>xﬂllnky 3+ qlmpdiyl piad @-rqygy)éylo Wtﬂentg,%or éach o? the above

ves or. in combinatj o tituent
noted f"@’g %gbﬁttemaﬂy}ll THESYB G/ sg&g a{‘[&g e gﬁupc&ve a0 %essucl)) oS
describ& ¥3lbw. and " het er oal kyl " respect ively.

Additionally, for het erocycl oal k a heteroat om
[100] oEeubrpvitnethp e Tasyl” drcludghibeh 2y arrﬁeb@;?rse% Fget & delined above,

Thus, %% ﬁfgrgf %a{y‘faﬂtﬂcl is Eq{f findhad %s@&(ﬁ&ﬂé Gn @i@imh etyPhroup is

are not
attach@d/ Gb Qﬁeﬂkw gron qk <gb Ebe;liyl ﬂh&mﬁiyhh;&ymiyj&he;thyl and the like) including

| oh 30 | ohept yl t h
ook %%hgephi sl o i L. o
r ro [ ri -(1-
exam%lepl paérl é’ﬁﬁé{“t gﬂ%?pe édl ngljl H%Mm)ﬁm | ng dyk_)xymet Y (
naphthdoxy)ptapyy;land thet ]nleehydr of ur an- 2 yI

t et rah ran3 te‘ [ n2“ 1 « »
[101] gla %ﬁégf\%@ P¥hn! I(é B Al %y ’2 éll'yperaggl R?/ roaryl”) are

meantatBCinMB&e bbt‘ﬁesubgtiltuﬁé@aﬁ@ Qﬂdu@&aﬂ%a FOGETY bISBOGRIiEBABrhdical. Preferred
[9 he terns "hal 0" or halogen " by thensel ves or
substms:n}isafpt eash tpoofredicelmpspiovidedeloNean, = unl ess

f 1l 91{19 Nffosd” s often
01 S5 B bl o o
referrad etdmn talltyderiel C hlkerey] niretenad g by | hetnnbaﬂ@hyll;] aalkml)ﬂyl cycloalkyl,
heteroFc())'rcloalkyfpcycioalkrc]anyl, and heterocycloalkenyl) can be one or more of a variety of
groups selected from, but not limited to: -OR’, =0, =NR’, =N-OR’, -NR’R”, -SR’, -halogen,

-OC(O)R’, -C(O)R’, -CO;R’, -CONR’R”, -OC(O)NR’R”, -NR”C(O)R’, -NR’-C(O)NRR””,
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term"hal o(Cl-C4)al kyl" is nmean to include, but not be
limted to, trifluoronethyl, 2,2,2- 5 trifluoroethyl,

\Véamhhn&nbutyl, 3- bromopropyl, and the |ike. [90T/USb®3/031844
term"aryl" neans, unless otherwi se stated, a

NR”G(OJ);\RJ[IS&URHG(WR”RP’()MPC NR},@(NR’@’ PNREYbsS(WRENES(OR, -

SONRIE! NRS/RErG 854 oG I o iyasbegpiipes Fomy rep o (2m+1), where
m’ is %Q?@Bﬂﬁﬁnﬂ& oficRitef a?d?l‘{ﬁln%ﬂ&ﬁ Yadichl €RE SUMR N @hg ROAkNdh preferably

rs to aryl groups (or rings) that contain from
independenttyo réfew to Hiydmgaa,t sutstindde ot autstibstitnted heterealylSsubistituted or

5T o84 5ok AL 1] BBt Gl Rt ak
alkoxfl BABIORIKERY - créufdeloRr RARNKY] GFpE. CWheaCa abhipotad! of ahé hﬁ’ventlon
remai nder of the nol ecule through a heteroatom

includpiomotd than ong Regrammfesemfnpén phchaeftthp & grovpy iplindgpsigently selected

I R UMY Y . v
R’ and R’ dia aitddhed 4o ithe shddeohisto gerPMHAY ithisyl canﬂammmhyd with the nitrogen

4-oxazolyl, 2-phenyl -4-oxazolyl, 5-oxazql.yl,
atom tg fprma 42:1-y4, 7-BembigTeA Zigy 1For SYIRR IR B8 picg; tgz?ﬂlwe’ but not

be hmgt_e{l E(?,Zlﬁ%ﬁ(&hom?}ﬁllt af&'o@hohg%/lf Lﬁr&nsthg ﬁ)*ﬂ\r/é/ Prscus§1r§>§1rolf substituents,
one of-skijir innitey hrt \ﬁllpymdemstdyll tha6 theb emmot'dik elZ ak ylheaqb uo |1n§/111de groups

1nclud§1g|bc§1{n,t§f{§1|m daz |%ou12d ogglppn*gs%g qrﬁpq:llﬁ hﬁagqrﬂ%)?ﬁpq Is&cfh as haloalkyl (e.g.,
-CF; a%ﬂ q@fg@h and%sil @: gqut:(@j @@@Fg t @0}@1{{@@}1@ 268 18 like).

oveé noted aryl eteroary rong systens are
[103] s&ilnatare@ltlferaubmtheltg dcsupbezdf foa&@eqdkzdb‘aéw@lu sjdxstlwewf@,r the@ryl and

cribed belo 001 .F [ t ar - —
hetrof ST RAGS “Bor k91 s neored BPB Y erdlle’ BlSHgaf il =0,
=N-ORDONR’R”, TBRS ,-hmlageﬂ eJUU(OE}RyI @t(ﬂ)ﬂ -CO,RIgaONRORT,ROC(OINR 'R,
those radicals in which an ar oup is _attached to

NR”G@)Ri.kyl gNBIE(CaNB R’penzyN Rhyl ﬁWCde%”lﬁ’”P =NR™,

cg&% e ke Ju by S | Cc R’
ar f{ﬁ I*R )(Sébgﬁ gdr}thyF@eNgrlgdp egN%d NO’% R

3, -OERPh)aCRubrofC -€ Halkady, amaﬁpbxe(claﬁh)aﬂiygem aaiunﬂxe( enging from zero to

henoxy hyl pyri d | oxymet.h 2 19999

the toygh BRI x%ear‘@ignces b the, Ak & é‘Pg sp/i'élm apd ofpegt Rprfe> R and
KXCy- ! Tkyl
R RS Bt A S OB RN il
unsubstrtdted nanybsaridt etedoaryly rfensubstithtedi anil6E:e@s)alkyl, canid.  (unsubstituted

e stituents eac f.radic

aryDopt-fr Geateb: Ybensissd 8F HERR iR Infhdthafdhafpte R grow,
for ex@plchedcrdrahk Rl grbash i Mdepérdefifly 9é18&ted BOER @AERRPSRQR’eAnd R

referred to as alkylene al kenyl , heteroalkylene
grouphwhen maraibey one af thgsparoupsyispisa?ily| . het er ocycl oal kyl ,

cycl oal kenyl, and heterocycloalkenyl) can be one or

nore of a variety of groups selected from but not
Novel|HafﬂvtA&ﬁid Amide H?drola@lnhﬂbi%rv Gﬂr@ﬂunds M?hR'h_;venBEh

O

[104] . &g @vgmlq@ proyNRs @(tt@)apgcc:l( )itk ﬂphy@()@fwlrbltors ofztbe eymula:

2004/ 033422 PCT/ US2003/ 031844
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-NR'C(O 2R, -NRRC(NR R'R)=NR'"", -NR-C(NR R")=NR",
-S(OR, -S(O2R, - S(O2NR R', -NRSO2R , -CN and N2
wono@/asurber ranging fromzero to (2m +1), whePeT/US2003931844
the total nunber of carbon atons in such radical. R,
R', R'" and R'" each preferably Rindependently refer
to hydrogen, substituted or unsuqstituted het er oal kyl ,
substituted or 5 unsubsti uted arzyl e.g., aryl
substituted with 1-3 0ge Sub3t{ #;t ed or
unsubstituted al kyl, | koxy jor thi oar*koxy groups, or
aryl al kyl groups. V\hen a conpwund of the invention
i ncl udes nore than one R grouB, for exanble, each of

b SR ) e R SEEDAEEL) e A S 0
one ottlﬂecﬁq{ﬂg b4RAt; hid RIS BomatiBep alkﬁ oﬁﬂ%pﬂllc%&e@t §eﬁ:@ﬂé§ @rom the

he 'sane nitrogen atom they can be conbinéd with
group bb!ESlstmng mtﬁgvﬂntmﬂe(hODmnSubStlﬁlﬁchYa substiguted or upuhslified diphenylyl,

substl%ltea qr Hsglg)atlﬁ.@égj rgLa_p"Stgh,y?l 118‘1"‘1??) ut %tuﬁsﬁbsitlﬁlﬁﬁj gﬁ%ﬂyp ufg?sri]%ted or

unsubhh@teat 'Elé?iﬂ?eﬂ?’lyﬁ C4bSHitafedVr uéibstituted @tBalkyn @@bsﬁ&utédl( bt ﬁnsulblstltuted |
the art™ wi understand that the term” ‘al kyl " is nmean

heteropryl,isedtifeted gr vusybstituted|alkyl, sabstisted ar m%h%ﬂtbf@é hgtereslkyl, fand
groups ot her than hydrogen groups, such as hal oal kyl
(e.g., -CF3 and CH2CF3) and acyl (e.g., -C(O CH3,
-C(O CF3, -C(O CH2OCH3(Ruand the like). 15 [103]

Simlar to the substi Eu_\s de;.u_bgdfor t he al kyl
radi cal, subsycH t t he yl Rhet er oar yl
%?a / H—( Q)E

groups are varle ng-ar or exanpl e:
= SR,
C(]\IR' R,

hal ogen, -OR, =0

- hal ogen, -OC(OR , -

-OC(ONR R', -NR‘C(O)R’ -NR’ C(ONR'R‘

-NR'C(O) 2R, -NR-C(NRRR' ) =NR"" -NR-C(NRR"):NR‘,

in WthN@PS a np%mbeg g)@n& to 3 é'?%qﬂl\lgnb%f @&%?g,ﬁnd&fcglq%%r from 0 to

5, 74 aﬁtﬂz{ 414Q5Q6 Qf afeftret: ki arelificPertieneh divilat Patifdl QB@6d from the
he total nunber of open val ences on the aromatic

group ICDIIIE@}StISIgSlf efd-, ftho-NRer e URe)= Q(R7)R-CRan6?(Rd§f=N- ang-N=C(Re)-

f d d f
e, 3t RS b 3B Syl KRS ARy, g g and
aroyl; |F§taﬁﬂ R@ rayd mdépéﬁﬁbﬁti%l Htodt Relarfl B optiofdHyhha bkmblneaﬂ ﬁorm a
(unsubstituted aryl)oxy-(Cl-C4)alkyl.. Wen

a nd
saturagstl of Hesatyeeh cRBeCY¢is ardetsrasyplic Hing SPHoRalkY sglbﬁtrbted ath one or
o] a e I
mor kSR #3601 for OO SR  OEPBOHETEL 1 o
C1-Cy rmdygan"eh 673) @ne%)aéthyleﬂalemﬁ b?lqmikj'lsviﬁr Esceg barb?hm‘@lmsERg m;d R, are
Aci d_ Am_ de roJ ase | nhibitor 0 of . the
indeprylgathy FKF OO thgromh GO ob ﬁ%ﬁﬁ%{??@ﬂ/’gakanﬂ allcynyl,

|
cyclozg@&,4 %Bgéﬁ%sgiltlg%&}?ﬂu S;A'roghﬁ( %&Zﬁtu&é&?&r{jzﬁfkw 1@toalldf, HRAroARalkyl,

aminoalkyl, -CH,-NR3R4, alkoxy, aryloxy, arylalkyloxy, halo, haloalkyl, cyano, hydroxy,
nitro, amino, -NR3R4, -SR 5, carboxamido, -CONR3R4, -O-carboxamido, -O-CO-NR3R4,

sulfonamido, and -SO,NR3R4. and R; and R4 are selected from H, alkyl, alkenyl, alkynyl,

cycloalkyl, hydroxyalkyl and imino-methylamino and optionally R3 and R4 together with the
N atom to which they are attached to form a 5-7 membered cyclic ring. When Z,; is

-C(Rg)=C(R7)- or -N=C(Rg)-, and p is O, the aromatic ring of which Z, is a member is
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R R---- "' XZQ inwhich Xis CH2, NH, 0, or S; Q
isOor S Zis O0Oor N with the proviso that if Zis
wO 2003ma3420ne of R or R2 is absent; and R i S aRCT/US2003/031844
aromatic or alkyl or Iipophilic noiety selected from
prefera‘bBEm {4 ALR of PR Posititg with saspadt id Wt ddorerprefiacabhys the pasision is
aryl; substituted or unsubstituted bi phenylyl, 5
meta. substltut ed or unsubstltut ed naphthyl, and substi t ut ed
unsubstituted phen ubst [ iPBEFad unsubst |t utted fH,
[105] tmrqsﬁ@ww i and (s P11 it eIt Foe SRR SPRYAHNE ©

substttﬁt%g B ur%h?&lttl&%d wg §|]5Bstls e or habdsamted het%ﬂﬁﬂ&y'lt MIlﬁﬁtuted or

stituted or unsubstituted
unsubd‘maltaf @&'ldﬁ%lyl aiiddsub{tRbt)emoCbhs‘uEstRuteQ)cm]nhet@palkyj,pandsu@ﬁuted or
10 i n which a.nu

unsubstitypd phewyla ang nﬂlbﬁtlfl 'Egorhm qt%fna@ﬂt Qr h%te%«ﬁwmagtdzgherem
option&i a}g V\glgﬁg(sﬁrN dFfAeh tetRPFit R NG €5 Aaidhl thepard awabltﬁﬂt R; and

el écted fromthe roup consisting of -
R,, forn®- a sudsWbjed, or GrRBYstOHRE) N-hetegraycle- o Rapsiiiutedn gr “unsubstituted

hetero:ltir'é\(l[: gﬁ@%?m?%%c&&g )Irgxie%%]he a%%/{ lrlgrpf)ﬁle e%ﬂ@ﬂkqaents R1 and R, is
H or hg&%calr’éylasret&é{ed R ang/1,Rlkeayk aikydglp eyalemkylymhwmh astmmuy one or

7/ optionally may conbine to form.a saturtﬁ g lected
more agwnsiofthese dadivsespyl Eeovgs mit s SRR it eferoatom sclecte

from (g,plgl onaldYé/lREUbsf ta%% Mr%rbﬂgﬁﬁ é(t?n Iﬁ@ #en Ris N, if taken

T mted to, a
togethBORGth th@-N atém, to- Nﬁi@ﬁ) they a2l atfuthad th end, R{, Z))rmoa substituted or

E) - et hyl ene, and cycl oal kyl h3t at ons;
unsub{ R RS 16 P ORI Pt PR o BT to which

0 of H al kyI het er oal kyl , al kenyl al kynyl ,
they a3 A 7

aryl, substituted aryl, ar aI kyl )
[106] Shmmetem‘tﬁ)dtramtt ah ktyﬁnpotklés oﬁtﬁc;abovmﬁvmmg g orS; QisOorS;

and Rwépgr]ect%:fg%@g t}}g, grou&;g étlnﬁyfgﬁﬁ%(}‘t‘%e ooté%subé%{ttﬁ!eala#})fl Sibdtituted or

rﬁ@ostmﬁéa\ﬁﬁgﬁﬁt yl-@rdeabsinutedioto,
unsubstNﬁi%Bﬁﬁhe ,ﬁs%tﬁﬁlgﬁgmo and -S 2NR3R4 and_R3 an
unsubfitutad phevl,cubsituted @WBFUb@ﬂltRSPFi terﬁh@é’bﬁ}i subgtifgyad pr unsubstituted
b I kyl , hydroxyal kyl and i m no- net hyI am no and
eteroé‘é?’la{? ally R3 and R4 together with the 25 N atomto
which they are attached to f }rna 5-7 menbered cyclic
ring. Wien Zi is C(R6) C( )-, and p is
0, the aromatic—ringc g ﬁ R3), 24 WO
2004/ 033422 PCT/ US2OO ly Wn the neta
or para position vvlthresp t t /p'>eferably,
the position is

in which p is a number from 0 to 3; m is a number from O to 4, and n is a number from 0 to
5, Z; and Z, are same or different and are independently a divalent radical selected from the
group consisting of -O-, -S-, -N(Rs)-, -C(Rs)=C(R7)-, and -N=C(R)- wherein Rs is selected
from H, alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, aryl, acyl and aroyl; R and R7 are
independently selected from the group consisting of H, alkyl, heteroalkyl, alkenyl, alkynyl, .
cycloalkyl, aryl, acyl and aroyl, wherein R¢ and Ry optionally may combine to form a
saturated or unsaturated carbocyclic or heterocyclic ring, optionally substituted with one or
more R, and Ry, groups; and Y is a linking member. Y may be a bond or selected from the
group consisting of -O-, -S-, -N(Rs)-, -S(Rs)- , -Ci-Cs alkylene, (Z)- or (E)-ethylene, and
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meta. [105] In addition, RL and R2 are independently
sel ected fromthe group consisting of H  substituted
wonoanssdast i t ut ed al kyl, substituted or unsubspCcrusem3/ 031844
het er oal kyl , substituted or 5 unsubstituted
cycloatlyyd|vaigh Byd 6 (ﬁﬁﬁbnsajldnss i Ealtﬂeﬂa end awhll{bsarbtindapdndently selected from
cycl ohetero

the sraME AP Stan AT sty E Res R A RICRRG RIgAIy 591, substituted
aryl, E{;L AEA2LYstinARH ANSIKS1, NketORkIIO Bk \@gﬁnarﬁﬁnbﬁlkm i0H,-NR3R,

io ether with fRe Natomto they are
alkoxsatarwlohﬁcarylmtkymu, hm h4lealkyla cganos hYdrgmecmtw, amino, -NR3R4, -SRs,

carbortfigpe 1GORE RerEpoa o i P NES Ry ot BRefior god SO NRRs,
whereiaH R3 @@:k%%tsal@a@d frohDHS QI afkadi, aRph¥, cféloafkmﬂ ﬁe;?drosyalkyl and

ydr ocar by| selected from al Ky

lmlnoanmﬂymlnow@ entionglly Ra adi R tagsthien wathi tyééﬁ@tm fo vftigh they are
s A 7 LA L PR B TR, oy HES  o

the gr@ﬁMconéiﬁiﬂg @th atbytitutad cr iunsybstiaited alidyl, (Bubktitytedwkrelmsi(bstltuted

N, if taken together with the N ato icht
heterogfie nybtfibed o uﬁ-ﬂﬂ’SfP@‘tedf Gy rioatg bt (Sibagul o undibstituted
cyclol‘ré'fb?&'%ﬁ%li aitd g(glo A e RE0E W tg'be SRS td dettieP Wiftf the N atom to which

unsu eteroary the atomto which
they atdatacheddo darmha amltsauheblor rk0iGtitited sogre enbodi ments, in

f | ' S, [ .
o R Ry SR ool G
furthe® BB difndhEst sEh éﬁiﬁ}'&@ﬁxﬁb Uk &d mradtill MRS tdniBydafed pis0, mis 1

unsubstituted bi phenylyl, substituted or unsubst i t ut ed
and n fsdht Bydr 3. dndtild ansthéntambodiment, wis0bed hiut.ed opBenyl

o P SRS, BRI SRR LE R O b om e

group ( cﬁ%)sfétm@bf Z2bitiutelli 6 upsubstit@tedubibRenylylp suktingted; or nmrlsabstltuted
nunber fromO to 4, and n is a number from

naphilyl, SaRelizted o ansibsatuid tanmeey i enc ARpsiEed ?Fd‘éﬁéh%ﬁ’éﬁ?‘? is-stilbyl

(@)-CEp-a-ehicdind ° ( %f%ﬁh’?&:&%ﬁ%@f&’@%}h Such® S4i %?{gé?fﬁiaﬁ% O and

QisONtmlrElstS is selected 25 from H aI kyl , heteroal kyI

al kenyl | ogl kyl
1091 SR Rt bl ot AT R o
furthef %%b&lhieﬁgopéucﬁ' blﬁﬂelﬁw coﬁ.‘;%tﬁfl?@k Iféflilso & ket '9616 @Laﬁd/ Z)ﬁls N. Ina
cycl oal kyl, aryl,” acyl and aroyl, wherein

still ftmlmer cmwduylemta@t lca:shbnmef RoarfdRnis&. saturated or ‘

o101 AR e AP S PO R g apmontion. -

Cs heﬁf&!&@& ozaﬁficgfcy&oﬂkyll nlﬂ ﬂquﬂﬁéfmhﬁbodﬁnéfﬁy ﬂﬁe @& -bpsltylols methyl,
sel ected fromthe 30 roup consi sti nq -S

ethyl, ngrepyl, i-progylRsputyl, seg%utyjr Igntioptyd reenty ,zl}cxyb ,cyclopentyl cyclohexyl,

cyclot(e@jl,eg/]c%p%ﬂfenye rl:q'clo?lgxe\ﬁg, Z&O@cq)&l%ét%ﬁylpcﬂ B%%%Qﬁ”&%f%ed R1
group is R, is cyclohexyl. In a further embodiment of such compounds, X is O; Q is O and
Z is N. In an exemplary further embodiment, R is substituted or unsubstituted biphenyl,
terphenyl, or stilbyl in which up to 3 atoms of the aromatic ring may be substituted with a
heteroatom selected from the group consisting of NRs, O, or S wherein Rs is as defined in
any of the above.

[111] In a further embodiment, the compound of Formula I has an R; group which is a
piperidinyl, furyl, furfuryl, furanyl, and morpholinyl and may be substituted or unsubstituted.
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cycloalkyl with 3 to 6 carbon atons; each Ra and each
Rb are independently selected from the group
woaonsistdazng of H, al kyl, heteroal kyl, al kenyl , parigmoB/031844
cycl oal kyl, aryl, substltuted aryl , aryIaIkI
In a figthes bmbudlﬁxénmfy klaﬂalqompohadsaéﬂ is;pmfehyb'r@anii R)yand ZisN. Inastill

ﬁlﬂheggm%gauﬁn&x@e %Iérglef)s ﬁsgfslgg?blﬁ%( %ié s? ﬁvédlr ol%yhel}}’l tegphenyl or
stllbylaﬁ'l1 Qﬁroh RRR ’aton%?éf the%gﬁﬁﬁ@l‘ﬁ?}rﬂéy be GahIAR4d with a heteroatom

-0-car boxam do, -0 CO NR3R4a sulfonam do, and
selectecsﬁ@mmﬁzgroummmtmgm Nid QRoray avhersieBsdel salestedfrom H, alkyl,

al k k c oal kyl , hydroxyal kyl and
alkenﬁtﬁlﬁﬁgixlr’e“t ﬁﬁ’f’ﬁﬁéﬂ a%‘/fgy%‘bdt?% fally R3 and R4 toget her
[112] wm End € oNeri s Efts Whé Edmpdiaid cTFermeath Tactfatle fanfuba:m a
-7 menbered cycllc ring; and Rl and R2 are
|ndependently selected from the group consisting of
H, substituted or unsubstituted al kyl, substituted or
unsubstituted 10 heteroal kyl, substitute
unsubstituted cycl oal kyl,

unsubstituted cygl oheteroal kyl, and opfi onal || (Reth and
R2, may be aken NQget hePbWw t h g A

aI,XlsnglsO Ina
further >eghedi nent of” such compoyds Zis N In a
still further enbodinent, pis 0, ifRds 1 15 and rais
0, 1, 2, or 3. In still another errbodimsnt inis O

In the@P)oY%g)r@Bﬁp@dﬁ 8 nam%%fr?m% to 4 a tn: llglagla ﬁ‘amfe(?g néj ‘t ﬁes%he

embo@lh%% ﬁPl@ Diottli A8 nak 2 QStl'nttHé Sbve forafifial Qﬁ&h Ryhlﬁﬂeach Ry, are
i phenyl yl, substituted or unsubstitut ed napht hyl

mdepsmd@stly sdc@@d emihe griosp iconst wingtod gyl aylkenYér?ékyny cycloalkyl,

aryl, S(JF%S&J ’(ﬂ!&@%g gﬁ%rtut%,&' grg'ﬁj%llgxls%&&{ﬂgﬁ_bﬂéyélr%atlkylf anéllrjlg%lkyl,
CH, ﬁ{mntumyd aryfoxys halos BalOalRyld cya20, Q/erX}Q nitrog aZumds -NR3R4,

I | nbaodi t h
carborsigh QN RaPod b BHOHRD: - CENRE B HEP B Bb N, Re and
Ry ar et P B prGRTRANARE of UG BEtcibaRh AR, AAAIL*
cycloBkylahgdrBRyallsyl lind [rﬂlﬂ:@}md:thylynnnmcﬁimld Runtbaydéorabine with the N atom

to whiss thsy HeoLsa Ky Forny oL R e, RASP G

embo8iHRAH, BRAMR, ﬁﬁ%a&ﬂR%e%&%Endeﬁtl%él@MEd frofht H}’lketoalk%/l
n- pr opy I-propyl, n-b seCc-butyl, tert-buty

hydroggalkyl, amireaikly], -CHo{NRsBat a,lfcloxyebdbom@@}kyl cs@w hyyadreyy mitro,

i SR CRSTAER 6 HSRTCSyE RHEPLER, gt -

SO,NRIRg further embodi ment of such corrpounds Xis 0; Q
is Oand Zis N In an exenplary further enbodi nent,
[113]R Yét anioth&t dnibdldafleis ieprddtgtd byh edmbblﬂi@l&fﬂthe, fo3dwing formula:
terphenyl, or stilbyl in which up to 3 atons of the
aromatic ring nmay be substituted with a heteroatom
selected fromthe group consisting of NR5, 0, or S
wherein R5 is as defined in any of the above. [111]
In a further enbodi nent, the conpound of Formula | has
an R1 group which is a
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pi peridinyl, furyl, furfuryl, furanyl, and norpholinyl

and may be substituted or unsubstituted. 26 WO
waQwk/d33422 PCT/ US2003/ 031844 In a further eprbodiSnsn3is4s

of such conpounds, X is preferably O0; Qis 0 and Z is

N. Ina still further enbodinent, the Rgroup is

substituted or unsubstituted bi phenyl, terﬂggnyl or

stilbyl in which up to 3 atons of the aromitic ring

may be substituted with a heteroatom selec

the group consisting of NR5, 0O, or g

sel ected fromH, alkyl, 5 alkenyl,

cycl oal kyl, aryl, ,acyl and aroyl.

enbodi men t he Honpoun@ of Fo
formul g (Ra (R)r
fornul & a numb from and n i s a nunber

fromO n sone || 10 enbfdi $, mis O or 1 and
nis 2 n the &bove fobwul gz€ach Ra and each Rb
are indepéndently selected fronthe group consisting
of H, alkyl, alkenyl, alkynyl, cycloal kyl, aryl,

Tn the abivet formtiadRarapkl, Regayd intlépendersytrstectedtfo theygralksdnsisting of

T LN TR TN TR T A—

ketoalRit hdroR{Al NEARG, CIEAVRIXARKERy, arfiRE Rdlo, haloalkyl, cyano,
eroa % cgr oogaa?nﬁ;%ml - 9 H;2{:’>R4§msulffg}aam do, -SOZNRsll%f Y

hydroRg néfnel an§nRNRRe, @éﬂ’@@t@@o fG@Wthe Ogeasa¥agtides (-CCHYRaR4,

T E R O TN

cycloéll@ﬂbhﬁﬁoﬂyaﬂlfyl bﬁtﬁmﬁinair@éﬂlylmmm i1ahddikiey, mr@damtrﬁa}h&@etlher with
forma 5-7 nmmemmmgdlcrln. In some further,
the N atopbie whish they@sraitached ¢rpbiBa ihoRE aay- & mepbsrsd ryeke rige. Ina

i 5 SO, 84Sy sl s ol

ketoalkik, hydroﬂ@alhyﬁ ainoalkii3 F@Hz-m&.@,)mmjxdohale R, cyano, hydroxy,
-0- car da onarmi,do

nitro, ajg) ; §F ?xwwm BP0 ¢§%§%‘ht ed

sulforihidb, H‘F’S’@{}@{ fifrlet QMR glcﬁl%ﬁﬂéhﬂnentsz 4t I@@t (c)mle 8f Ra; and

20047033422 PdT/ US2003/ 031844 Raj H N Y
Ra, is H. In another of such embodiments, Ra, is selected from the group cons1st1ng of
-C(O)NH,, -C(O)CHj, or -(CH,);0H and Ra;, is H. In another set of embodiments, Ra; and
Ra, are each H. In still further embodiments of such compounds R; is C;-Cs alkyl and R; is
H.

[114] In other embodiments, the compound of Formula 1 has an R; of C;-Cg alkyl an X of

0,aQofS and a Z of N. In some such embodiments, R is substituted or unsubstituted
phenyl, biphenyl, terphenyl, or stilbyl.

[115] In other embodiments, the compound of Formula 1 has an X of O, a Qof O and a Z of
N, and R is substituted or unsubstituted biaryl or heterobiaryl. In some further embodiments,
the heterobiaryl has up to 3 members of the heterobiaryl rings selected from the group
consisting of O, N, or S. In still other embodiments, the heterobiaryl is bipyridyl or
phenylpyridyl.

[116] In yet another embodiment, the compound of Formula I is n-butyl 4-benzyloxyphenyl

carbamate or N-cyclohexyl 3'-carboxamido-biphenyl-3-yl carbamate.
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In the above fornmula, Raj and Rae are independently
sel ected fromthe group consisting of H, alkyl,
wabbmrogd422 al kynyl, cycl oal kyl, aryl, substitutedrasyio3/ 031844
aryl al kyl, substituted arylal kyl, 5 ketoal kyl,
[117] h@itreo xmbb&lmentsam dh@whqu thosE€rimpiraiad of Botnory [ whichl taxg an ICso

o T A S e o e
emboc?ﬁ‘xleﬁt@ gﬁ)@nd@ﬂﬂlcﬁiﬁm 5 Rii‘ %}E&uﬁg %ﬁﬁn@eﬁﬁaﬁ? béidtagfide
romH, , al kenyl, al cl oal

hydrolh;edmfd‘xgmllk)s) Ito h(hnlanomOﬂm; wrelt(}iyllatmnnmo mrd@aautharbw nagemolar are
i R4 may together with the N atomto V\/nlchthey are
CXeMPA"Yached combine to forma 5-7 nmenbered cyclic ring.

[118] ' & é‘thépeﬂ%&lhf‘eﬁ{sa'thesﬁimﬂfunﬁmﬂ‘Foi’fﬁﬁllfaS]; areampdanddth which the
each IS i nde?ﬁ?ndent |y selected fromH, Kketoalk

molecﬁlyu wwglmquthe R rmlpklgl great@r@tamnhﬂmolawk%x\yelghfap%¥he -NRiR;
group. . glr oxa%(ﬁnb ﬁ%%ﬁﬁ,ﬁggﬁgﬁ( c@f e lr{%g x%rgu% W%gr&%ﬁor the -NR;R;

group.S Uh ffaieeri gishodanehts SEQMR%pduﬁda Kuist IgrQ 20 afd ZuseN. In still
enbodi nents, at | east one of e is

further, gbadimests. Kidh S%bfﬁ&k%@hﬂlgsubﬁﬁiut?%ga% ’é‘&’l“é@gn"btnﬁl?th]émlted to
NH2, O CH3, or
blpherg? cﬁg‘i%ﬂﬁ gﬁ%h&gg%&lsé%pol n%not her Cgez of enbodi nents,
[119] Rb] amthir efthediareat eftbécompdundsififotmblads Kés rpodDn@im N ‘and
h k
(1201 [R5 e OOy ] S oSS GhAn SRt efergbiary
Ina ﬁﬁﬁér b &hmeht, q@rs@ﬁbﬁftdﬁdl oﬁﬁhsﬁbﬁftute@ blﬁle)Iq{ete%OBi@.@I ihaang up to

In some such enbodiments, R is substituted

3 membga bﬁthethgtee@b@@l pigsrsglected fpﬁeﬂ‘wgroqpecpop\p@hxg,g of @;N or S. Instill

st | 5 of her e
ehbhithepbiChd 5 8} 150 GRRRY TR A ASHE BUORDH g or 1,
unsubétfut@t RS khbstvgsl Wmdanslkabitituice dr bhs’ilbybituﬁ:ﬂ heteroalkyl substituted
heterobiaryl . In_some further enbadi nents,

or unslestisited P ek Hagibatiuted o3 uﬁ@%%wgeddﬁt@ef%‘eyc}?éikéfﬂ @Bﬂ&P&}Pnaﬂy Ry
and R;lenQ? Be ?‘at?éeﬁ ‘E&%ﬁﬁt {d %1%% QSP?% nl%d@d opﬁ&ﬁhﬁt{éﬂrgg gl aef l'ycllé| witd N; and

Ra; andi Raéraredmkielmndaﬁlmmgeﬂ fyom thel grogpl ddisisting yeE, aikyﬂ hadlrenyl,

alkynyl, qyé; ale ,|Cho ggg(g/g]g%gflaglll:r?ﬂra | a—@ gﬁ%ﬁ%_ﬂ?s%(x;(y, aryloxy, halo,
Ceirb3ERti§o, -CONIQR,, -O-

haloalByt, 5 oss%’izmzb%pﬁ/ RAR, - NIR 0 117] Other enbodi nent s

carboxangdelr-OxGO0: SR s s fanempxng anid - 692 NRyRay had R aikd Bhatggelected from

i, i U L B S Rl oo T lytamin o
R: anERPAMY TBRbe t6£MRL Wighsh¥Ni 16 Rviiety e Brel 486hddab form a 5-7

inhibrting the human fatty acid am.de édrol ase of

memberedpydloring I fustherfyrk embedimegt, Ry i3 Crbn bapalkyl, 61-Cs

k3o A BRI e ORI 4 e
embodinrRpy Rn dscyciohskylcind Raas H.

[121] The invention also provides fatty acid amide hydrolase inhibitors of the Formula:
R1

P/T\
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nol ecul ar wei ght of the R-X- group is greater than the
nmol ecul ar wei ght of the -NRLR2 group. In other

wenbadssent s, the bulk of the R X- group is grearais2003/031844
than that for the -NRLR2 group. In further

in whlcﬁerQINH“nDS 0PF; sQcis @ omsounissO of WNsail] Rqum @omatic priakyl or

N In still 10 further enmbodi, nent s ubst i
lipophilisr meiestitsstected Eamathg| sroym CPRATHHG ottt g ployBpfied anvt

substltu?eig.ipc%ﬁ bﬁlt&t?%gg)% ne)l1¥1 @‘{B@tl kSt ShildstddtinfedRhads, ankl]sllﬁﬂitltuted

Rerte e conpound of Fornul a |
or unsub&titted th@l%ubﬁtltusedl\d)ramslubspmm te@hesylyl; iselpstituted ar lémsubstltuted

cycloal]lgjﬁgts g&g:}g:at@;f;,q?rdalfg;dar%d St I glgzt cfep%ﬂﬁfﬁ%? ELLMHESE Fom the
group é&{%fs'ﬁhg uge q-I 0 Euﬁéﬂﬁﬁ@ﬁs bt td-ﬂsﬁ'&’stlhltéd YdlkyaS sh&ttﬁ[téxbl (ﬁr whsubstituted

I'ng-up t menbers of the heterobiaryl

heteroatksl, mﬂesdbitrtoﬂafdtoh angxbsmtptedmhgny;lt wig) the provisien @pt 1§ P 15,0, one of

St.i | furt I,nents. 11
R or Raripahisbie riag w4 1 ne E 352458 6 and By mey by opflonaly

taken éd%éﬂ&@ﬁttbtf&x%d aOkubstiatdd brteduiitomed Ky-hetesuehalt | bmtsabistmmted or
substituted heteroal kyl, substituted or

unsubsmmmdbhctetqanédwabcm@dﬂ jom " oy icht G\ebéoefsreaﬁhs%‘ﬁ%ktth ut & some
embodiigy gsh%féé%%% ds ﬁl ar’ %gargﬁé g&?édl ForiRhikyRNk RG], ARYmPE cycloalkyl

orma substituted or unsubstltute
in whid}eb d}ﬁ[&ﬁlfl?kﬁlevmtlhoxf& cabdns? 0f Beeke hydtomby]ag@ups may be substituted

w1tha}gqtqzr9€t%2g$eqriéc|ﬁ%/q sel ect ed farng(rgy]é me%gnswsl%ﬁna%dcﬁ H,
221 ¢ é’x%%h@é}em f%ﬂ%]ﬁ{azég# 1@{1buocyan0 DRARA{ Fatdl Ya has an ICso of less

ary oXxy, hydr oxy, nitro,
than I@W&M Qr T R4n apathen) eabiodiment mllaﬁrﬁpqmnd)of Ealmnjd& éms @9, FAAH

sul f onam do, and - SO2NR3R4: R4 d of
inhibiterr mtheane&@ﬁdoff Jestrihapy 0.81 M. e #R0RER] ?W/IPO ‘QFIkte °°mp°“n 0

Formuﬁnf%gw%&%?ﬁ%ﬁ vxﬂéxdr of@ag)lf}%on?rﬁgo%ol nbtll\/% ‘éo 9 (())é eFtLMe ?r from
about(W)f‘IE) o whi ch they are attached to forma 5-7

r'ed cycllc ring. In a further such enbodi nent, R1
[123] IIﬁ dﬁ]: ensbddimet] dfyd confiiouds Ofrlﬁlf@pl?alak% is @y Qas Qsgand Z is N. In

anotheléle P 1@%1&,){ paQ{Saﬁ,é% cﬁnﬂ%%srﬁ,R}f i1 C!;/Jgf%ﬁ 16h§)é)'7[|: Thnother

embodhﬁeﬂ'f' x1443] Q-EE‘Q) Ik ahe R & SBstitardi diemsﬁbistltlyechblphenylyl In a
m de hydrol ase inhibitors of the Formula

ﬁtrtherl?ﬂnb@ne;ntl ¥ is D Qb Q001 NB@n@ZH’F%ZWSGSQ]@B@")@ ﬁR‘% 3415 siipgfituted or
unsubsfy €0 ipny i br sosgBliaPpr PRk R pimsf, < 5 0 N A

[124] S R6tiRE efnbodinidaeofi mmpmmdsxfé‘bnnglad& X et Qtlg@@n@ZISN Ry
unsubstituted aryl; bsti t.ut.ed

runsu u
is H mdpﬁenljﬂ 9,yclol§§]5]st ,Ipuetn@ ep rerrmﬁ)ggggqq lRutxse abths; ?CL unasHlasututed
b1phen§fyﬁ.s Ut dfoBits embodiment, R; is H and R, is cyclohexyl and R is substituted or

unsubstituted biphenylyl or substituted or unsubstituted phenyl.

[125] In one embodiment the compound of Formula I is of the Formula
Rz

R/\”/\Rl
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or unsubstituted phenyl; substituted or unsubstituted
terphenylyl; substituted or unsubstituted 5
woyaelimabdeyl , heteroaryl, or alkyl; and wherei nP&I/USDI3/031844
R2 are |ndependently selected from the group
in whielh R is iah ragomodtic-pr alkgd or lipophilic ooieiy selbeted ﬁmreﬂhe@rdnm qons1st1ng of

AN Y R T ——
unsulfstionted hﬁlﬁlthﬁ@hnd bubétitutedCor 13REbSBtutedphéifyl; %bht&uﬁ:@&ﬁ I'Hnsubstltu‘ced
and further with the proviso that it Zis N, R2
terphgaylyly subshituteshar prsubstisiied cx@geékﬁehet@r@alfybrqmaacyl and wherem R; and
t
R, al%ui &%ﬂe H%rﬁ &ﬁec flﬁgl’gi utgé g{'(%%gt éllglﬁ r%gé?,yﬁ%bsq{tltlﬁgd % eunﬂlbstltuted

alkylatsobntﬂtlae&\knrc hndubaytuad ehe&&ﬁaﬂky‘it taadh@ubstifufeds OffRinsubstituted phenyl,
and R2 is or hydrocarhb I sel ect ed

Substftlﬂaam o Rgﬁu Sfé‘iu;@énwl %ﬂbktg,tﬁgfrl O JaFBAliad hetsragpylcpnd optionally
wher8iRtiF RDahd R, QREaREn BB RerS gfr}ﬁoil §lhlﬁf1tl{gl &Eurlgﬁggtﬁ’lftgrp g’gl#eéecfocycle or

groups may be su st Pt Ut e eteroatom's
substftnigeh @, unkskGituted h&eREryl awift theaatyin wnathzhdlity afeGeamhchtiadhed. In

o o AR b1 FALHLL R0 Y OTBOUDS e

Welgﬁﬂorhﬁhsgﬂ%hﬁé NERREHBRYE thd\& gund of Forrrul al is
an FAAH inhibitor with an I C5 | ess than 0.01 M

[126]) dnain@ﬂlheﬁmbmmanAAHem itpoweenwind B6 Fomhaa [T has an ICs of

e i R e

inhibR&E . | $hed

e LGP e HTPOIRY, b B k. P o

Formuk IDjs anihhibifos oNFARH with ki andCE2ofl feors ybdatiexh to 0.0 uM, or from
anot her enbodinment, Xis 0, Qis 0; Zis Nand Ris

abouts};k 0 -0 dMor unsubstitut ed bi phenylyl. In a further

2SR Bt 3 B3 o ebalh TR or s,

I11. bi phenyl yI or substituted or unsubstituted phenyl.
g n anot her errbodl ment of a_ conpaound of Fornul a
[128]; fEr gnbegimentgRy gyrid and Rg isgyclghexylgn asompaner pbFqrsula I, Ta-

c, I, 6134 Qhefﬁydnotﬂ P e@Bo 1{?1%1‘3 nlﬁqq'aﬁ&@t ’1%5k&19in§ﬁ@§&n%ﬁc}ﬁ58 %F%Brmulal

unsubsti t ut e I p eny I'n andt nbodi
Ia-c, IIsorHllasd R2 i s cycl ohexyl and R is substituted or

o355 BT ] 3R TRt e comvoma o

Formﬁllaflpﬁu@dl ot tkeprula | is of the Formula R2 | Q
0 WD 2004/ 033422 PCT/ US2003/ 031844 in whi ch Ris

[130]aﬁn aﬂm@ﬂﬁﬁ emindimenty Riois Hi pobRo| isceyebihexyl sed R tiedubstituted or
L1t
RN R ——

the cdmpived\of Formsldlis bt Ferfidh Of R is substituted or unsubstituted biphenylyl. In a
still further embodiment, the biphenyl is substituted with halogen (e.g., F) or alkyl (e.g.,

methyl) or amino or amido or trifluromethyl.

[131] Exemplary compounds according to Formula I, Ia-c, Il,or Ila-b include, but are not
limited to, the following compounds from Table 3: 2-naphthyl N-cyclohexylcarbamate; 4-
(benzyloxy) phenyl N-butyl carbamate; 6-bromo-2-naphthylyl N-butylcarbamate; 4-
biphenylyl = N-cyclohexylcarbamate; hexyl = N-cyclohexyl carbamate;  p-tolyl-N-
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unsubsti tuted naphthyl, and substituted or
unsubstituted phenyl; substituted or unsubstituted
woen@lasbyl ; substituted or unsubstituted cycPoalusyio3/031844

eteroaryl, or alkyl; and wherein RL and 5 R2 are
cyclopRRERTEHEL |D-bBE - TR HOOBY SRS brRIeaT) fgopmatey and 4
fluorpHRR{l V- BuBAH cbamagubstituted alkyl, substituted or

unsubstitdted heteroal kyl, and substituted or
[132]uris @bether embeaetliplanty e, compatnst of Karewilaok is 1FGEMB32 bt GOME97.

aryl bstituted qgr .unsubstituyted.heteroaryl, an .
[133]op iag%tiﬁ an)%ﬁléllcgii, e v 1vghé?A% 1&*[@?@2&% ﬁOl%{lB%lgﬁﬁg IF ormula II in
whicl RY 18 H: Ry BSC{-Cif ARy105nd R s bbiituttdedyN 18! MHASY&GhK d@hent, R, is a

substituted or unsubstltuted heteroaryl with the atom
tert-bptyl,\gee bRt HEy-Brty! maisty. alnt anethes embadingen ofithe compounds according

| h d of Formula | or Il has an R
o neSBOORIRE D, B SR

ecul ar weight or nass than

[134]t i and¥R&Rnplihenthefintdhtve PABGLIMibifot 26 cdnipRR@LRBérmula I, 1,
enbadi nent,_the FAAH inhi bitory conpound of Formula |1
or Ilapigaviyph RespHpR: is @sGowpfiark and Ruisone of he follogdieg:her |
enbodi ment the conmpoud of Fornmula Il is an FAAH
inhibitor with an pf less than 0.01 M In another
enbodi nent, the cd s, Formula Il is an
i nhi bitor of FAAH W 0 of fromabout 1 gM
to 0.01 M or from o 0.001 M [127] In
one enbodi nent, t he conpound of
Formula I, la-c, | d 111. [128] In
anot her enbodi nent is cycl ohex

anot hergepbotigent , b
conmpound jof Forirmul a |
anot her egbodjgent , &
alkyl in tP
[la-b. [138¢ In anothe
cycl ohexyl and R is subs
aryl in the conpound of Formula |c or
further enbodine

Formula 11

bi phenyl yt St 3 bodi ment ,
bi phenyl i wi th halogen (e.g
al kyl (e.g., nethyl) or amno or am do
trifluromethyl. [131] BExenpl ary conpound
Formula I sla-c, Il,or Ila-b include,
limted , S *

2- napht hyl

phenyl N—bum

N- but yl car bamate? 2
hexyl N-cycl ohexy p-tol yl - N
2004/ 033422 PCT/ US20034£031844 cycl ohexyl ¢§
O butyl 4-(4' met hoxyphenoxycar bonyl ) - phenyl

and 4- ;PJ o)

car bonat e;

Rf

[135] In other embodiments, wherein R is one of Rf, Rg, Rc, Rd, Re, or Rh, R; is a fert-
butyl, sec-butyl, n-butyl moiety, or cyclohexyl. In other embodiments, wherein R is one of

Rf, Rg, Re, Rd, Re, or Rh, each of the benzene rings are further independently and optionally
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fl uorophenyl N-butyl carbamate. [132] In another
enbodi nent, the conpound of Formula | is UCMb32 or
wOCMEPE342p 133] | n anot her enbodi nent, the i nveRCTAS2003/031844
FAAH i nhi bitor is a conpound of Fornula Il in 5 which
substltlﬁiledl Witidon&2twics tigke, Gir0foat kyHstituantd, Rhes thenlessdle &l atdm, as defined
In a further enbodinment, R2 is a tert-butyl,
above§%‘é’=")51tﬁ Weteroaryl BIB¥RSy| noi ety. In anot her enbodi nent of
[136] ! *H?a&& %mﬁuﬁfrﬁ%g'c&ﬂ poirfd i BEFGRANLIIEOr mula 11, R2
I's cycl ohexyl I n”anot her enbodi nent, the
i nventive FM i N2t or is a conpound of Fornula I
1, or Ha |n Wiich Rl is H R2 is Cl1-Cl0 alkyl; and R
is one of the fpllowwng: o N/ Rg Rh RN—RJ, Re O Rf
10 [135] In other enbodi nents, wherein Ris e of Rf,
Rg, Rc, Rd, Re [ {yl, sec-butyl,
n- butyl noi et . nbodi nent s,
wherein Ris one of : ' Rd, Re, @r Rh, each
i ndependent |y and
optionally 32 WO 2004/ 033422 Bpn/U82003/031844
substituted with one, two\thrge, or four
substituents, other than a sole H atom as def Mied
I~ a or: POk -
i G L O o R e Pt R o sec
butyl, @r lautylSmoistywhncimoRter i embGdin@ho ofi khey¢ompaunds ﬁo;mtdmg to the above

i rent i§ a cyclohexyl or tert-butyl, sec-
Pb“n%%ﬁﬁg*RbF‘ﬂcg%?§ﬁ moi ety. In another enbodi ment of the

[137] ﬁﬂ?ﬁﬁé&r@ﬁodﬂ%&&g'tﬁg 1ﬂv@nﬁ¢eecoaﬁwﬁds dre compbiands lofFofula 31a which
cyc

ohexyl In other enbodi nents, the inventive
are addthopalipnfisther mdemn}dmtbd@ddfptlpbﬂmlbsmtuﬁdm qaph of the benzene rings

with one, two, three, or four other substituents, other than a sole H atom, as defined above for

aryl or heteroaryl groups

[138] In another embodiment, compound or the FAAH inhibitor is a compound of Formula

IIb:
0 N
\”/ \
Ry
O
@)

Ib
[139] in which R; is alkyl. In a further embodiment, R; is lower C;-Cs alkyl. In a still
further embodiment, R, is a t-butyl, s-butyl, #-butyl, hexyl, or cyclohexyl moiety. In other
embodiments, the inventive compounds are compounds of Formula IIb which are additionally
further independently and optionally substituted on each of the benzene rings with one, two,
three, or four additional substituents, other than a sole H atom, as defined above for aryl or

heteroaryl groups.
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are additionally further independently and optionally
substituted on each of the benzene rings 10 with one,
wowem4/hee, or four other substituents, other PChAS2@3/031844
sole H atom as defined above for aryl or heteroaryl
[140] gImOstse {rs]rilg&iﬁnieﬂtsa @bh@buﬁh‘acndm:mgmo theoimyentivgh iranyhempound of
FAAH i nhibitor is . a cqQmpo of Formula .Ilb:.H OY
Table {threugh Tabje ¥ whighhgs a[“fsf‘bl;i q&w Qffless thagyl icrgpRir- | a
f iRt | i Wladl, Ia-Ic, II, ITa-
(41) P SpERRALSTR confEbuhs (he SomfySy o FormhiDad,
ITb, IIf); metude, théie pirdrmaoeuticatly @hesptablasaltetapd bielogicaldy active isomers and
enbodi ments, the inventive conpounds are conpounds of
conformErinl a 11b which are additional ly further
[142] | RfeRsRGenbbyt, arRdirRBhiGD Bidvides UISAH! inhibitofN atBebmPdunds or the
t he benzene rings with one, two, 20 three, or four
followangigenemh &rmldsst i t uents, other than a sole H atom as
defi ned above for aryl or heteroaryl groups. 33 WO
2004/ 033422 PCT/ US2003/ 031844 O[140] In some
enbodi nents, a conpound accordjjng to the invention is
any conmpound of Table I thro T§9L31VI whi ch has a
FAAH | C50 of Ies§.thagkl_q5 f ono - [141] In the
enbodi nents, the conpounds” (e.g., {the conpounds of
Fornmulae I, la-Ilc, Il, Ila- Ilb, IIl), include their
pharmaceutically acceptable sal t s Band birpl ogi cal |y
active isonmers and 5 conformers. [142] |In another

in Forgspieelt, R1tahé Rz avesindensndentbisetrsted fmmpthergiown easistingaf H

unsub%?tﬁ{)eg%%%Sﬁ{ut%*ﬁqggé%l?{éﬂb?%u%? {Blun BB ifbterbhuich, Shtituted

or unsuBStRRe dRNbdiryls alettuesd drvasatstititgl Itsrocyisillsylj agl apftiohblly Ry
10 unsubstituted or substituted honpal kyl substitut%q¢

and Rpymayrha ke together thderen a srbsiutedomyupistifuled hegprocycle with Ny U

PR S oM ke Sl g s a9 o

V is athydephiliogedibigrhaymgfab leustorefsdtionsit grdumpeapabdffoiming e diydrogen

bond. hl%ta%a%% ,C t gh;“drtoghé\{);ic gpacer is at least 9 angstroms in length; and the

hydrophilic moiety is attached to the spacer at a point from 8 to 12 angstroms distant from a

point at which the hydrophobic spacer is covalently attached to the rest of the inhibitor.

[143] In a further embodiment, the inhibitor or compound of Formula II has a
hydrophobic spacer comprising a first and a second aromatic ring, wherein the first and
second aromatic rings are covalently attached by a linker selected from the group consisting
of a bond, a single heteroatom, and substituted or unsubstituted C to Cs4 alkylene.

[144] In another embodiment, V is selected from the group consisting of ketoalkyl,
hydroxyalkyl, aminoalkyl, -CH,-NR3Rs, alkoxy, aryloxy, halo, haloalkyl, cyano, hydroxy,
nitro, amino, -NR3Ry, carboxamido, -CONR3R4, -O-carboxamido, -O-CO-NR3Ra,
sulfonamido, and -SO,NR3R4; wherein R; and Ry are selected from H, alkyl, heteroalkyl,
alkenyl, alkynyl, cycloalkyl, hydroxyalkyl and imino-methylamino or R; and R4 may
combine with the N atom to which they are attached to form a 5-7 membered cyclic ring.
[145] In another embodiment, U and V are each set forth as described above and the

hydrophilic moiety is attached to the spacer at a point about 9 to 11 angstroms from a point
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I's a hydrophobic spacer, wherein the spacer conprises
substituted or unsubstituted aryl; and Vis a

woydiaphizki ¢ noi ety having at | east one functi 8aaiUs2003/031844
group capable of formng a hydrogen 15 bond. In

at whlclfi‘ﬂl@'sfvédéﬂ is cobsleftydataphabioths patefithe mhilitor.ebsa fuyther
angs

o A 51
from a q?oq St tﬂé ?a@&t is EoPIRAly MALKYA 18 theWBét @ tlidi@hibitor.

acer Is covalently attached to the res
[146] Ihf anbt}tbr bmbodlrrtent U §uti48 kakien tegether hmp{a geseumetasular wgight or

bulkthé@?ﬁg%%egggg@ggﬁe%g Oftlhgli?%uﬁzf‘ ﬁgﬁd a second

[147] ﬁ{ s%'i{?et éncfb diféts, WA FoAhMa the-d I Ha-baaﬂm R) and ®o ek independently
rrngs are coval ently attached bY a_li

selectedsﬁbm(‘r'[ eﬂhsfdrmarhyﬂ eclgeted fromorkylselkenyl, adfymny 1384 &yc?lggli(yl in which

het t 1
optlonaﬁ%n g]éxin%ﬁe éeﬁ o nAlf &fj"ejsg Ih?{h' aﬁ%ﬂtbkﬁérggp | rreér“]l{?ﬁﬁiuttéﬂt@ﬂh &
heteroa%% %&&éﬁl tEdSrlﬁfO R %iﬁklﬂlf{%mﬁﬂ IISWR@RmtmmFl&mamm X is N, if taken

roxya am noa al kox QX
togethehéa(llltb th%ﬁlat%n kq,whmb;ﬂaqyoare Hggqu_!i)}{l Al% rfgrm gﬁ%ﬁ?ﬂg iautXA oY
unsubstl%fzégf Rﬁ%’%& gﬂﬁgymieqq}'?&%stﬁu%&ﬁ& [‘n FK\Qhese embodiments,

onam wherein R3
Rs is a AN a%dﬁfc@rb?ﬁk@ﬂt@ﬂfrémmimﬂ-} allenlyly lalkyhigdt qumlm in which

| k I | k I | k
optionailyions Drawry FaRPRbohSRIbareiu ! HyS FRHEY Al v
heteroa?orggglg&ed\ﬁb&fbt@y fAegattached to forma 5-7 merrbered

rcrin I n anot her enbodi nent, U and V are
[148] e@mnsembcsdmtehtsam Fdnemula:lbbdc abdlach, el Rean%%%hl lic

ook SRS ot S BBl s

tfohafi¢ bne St mbkl @ehbél’(s&)fﬂﬁmehydmsarbph@bepstmyy be
cydoalﬁﬁ%uﬁg%p% thgﬁreeé,t ngf t he i nhi bi tor

substitgadwuthrmgrteroaterm shlgeted Siom chr%i ,é{l@, 1I§ %Rd? lggﬁlg@,tog?@ﬂagly,
when )gvﬁsiﬁ f {a%gn goé Iel? bR RO ard £@4Phad 19 4l Btform a

€r i s cova ent att hed to the rest of
substithtB& of fkubititeted M-Hetérbcyale afmﬂaktﬁutedwbunhubetmltedtheéﬁﬁ@m yi. In these

embodisaets fsdna S ATDRICATEN “GF e hEORSIO AT ThyC epgBaliyt in
which P}')\{F%IhRﬁX %R‘% ‘f?xt Qﬁ%e[ %zfrgé'mé dr tﬁ&@%{@%’@%g?g?}? rlnﬁg gﬁmﬁﬁdywnh a

hetero@6aseloetdd firopmOHNEF ,ahg §Ho dastil) Furthst esbedimentsiin Jyhigh pis 2
al ken

LI RN L e P
same OF ld?éélaﬁt%ﬁ %é"l‘nﬁébeﬁdeﬁi@t ﬂl@ﬂ%ﬁffh&eﬂeélbaﬁd firoanthe gr(htltpREonswtmg

t [
of -O4 eﬂ@erN(Ra) I@BB]I?EKRVD:'; ﬁDRteo %@%ggbaﬂ%t G(&ﬁ B?( at"ﬁég a&Pé‘? are
ncere TSR0 b BT PLAPRES 1 it o, tkny,
alkyny{' rb%z@ib%lldyl aﬁ@&btimwy o8 otl morencarbesef dreb@liydmmrbyl greEpsitgay be
or a hydrocarbyl selected fro églgky 1 lf é’ In
substtatekbynih 5 st S R SRPIYof BP9 WY
preferwa{s?t%n Elgﬁg‘éﬁng){@r ?ﬁ’%lsargﬂlpgfgﬁ)sr@é/ edth 1ﬁ&k§}ﬁ:hdérwltyeﬂ3 to

7% €r oa omse fromO, NH
C1o hydrocarbyl group which may be optlonally substituted with O N—Rs, and S-Rs in which

Rsis also a C; to Cyo hydrocarbyl. In a more preferred set of embodiments, the Rgand Rg are
each independently a C; to C¢ hydrocarbyl group which may be optionally substituted with
O, N-Rs, and S-Rs in which the Rs hydrocarbyl groups are C; to Ce.
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15 [ 1481 In sone enbodinents, in Formula I, la-c, I,
Ila-b, or Ill, RL and R2 are independently selected

wonrewosB«ae hydrocarbyl selected from al kyl, al Remyis2003/031844
al kynyl, and cycloal kyl in which optionally one or

[149] "Hi’%&n@ ?f&&?&i ébddiasss, iy Foandabyla-oqg lIoIIpsb onilL,bR, is selected
subst |

ut ed vvlthaheteroatomselecte r&)l(f {:‘L 3-.4
from tt@rgnm@ eemsistingiof pipediay, fusph fufyy QLAY NyIS £

o2 8 S s rtint.

[150] Unsoas prdfeti@enbddéments,ay Foemola Iskabs 1, Hatbedr Hl,, Ry is Cl Cs
unsubstituted heterparyl . I.n these _enbodi nents

hydrocarbp sicciecye A SR LU 360 PPBSRAIY £ oF B0k AgRPons bthese

hydrocQIler% g%lsup% 49 be @bﬁ%ﬂuéé@wum' HeRer @b QBB Y BREOON-EPERA S-Rs.

hese hydrocarbyl groups nay be substit ut ed

In still Warther aucthenterdiaenis Rudb &k t logtifl fanthed praferrethemigdiments, R is

stil urt her odinents in which p is a nunber from
S“b““@BQSISnﬂﬁgﬁgwg%ﬁgﬁﬁggFfron1O to 4, and n is a nunber

(151] fhQ8h8 ehfboimehls, Borffil AL, 8a-c 2R, B@BEordll, R fana R dre ﬁ;ﬂdpendently
are 1 ndependent i y a dival ent r adi cal seI ected fr [1
selected foup thedh ot & hydrgcarby! group consisting R #ikyl, alkeryl Ré}(}@@ﬁ Oalkyl

e e ot e B 8 s v

a heterbﬁl@nf%c%d&'f&ﬂ 0, NsRaJakiyt IS R ah rsybstltutadl ln}yh)alra]kyl subst1tuted
cl oal kyl and optlonally one Qr_nore carbons of

aralkylh ctoakkxl; drogy@lgﬂs amgy)agé( -CHadYRaR4t dkoxy fIYIOXY, ara‘ikyFI‘oxy, halo,
t I " X 1
rtou L SARTIRAGS. bR SIS iy, oMz

setsof these énbodi nents,
carboxfaﬂﬁidd‘,l ydr©©aﬂbm4 il fonpsi da; ender'ﬂﬂ)NR'zBe péregein tRl,3)ané R@arg sglected

Clo hydrocarbyl grou i ch al
from F gt BT4rar AR o t5iechedreom AL alRgyh R Fyelogtiyly
@ nfine h d&aan @nB RE ey @ntsige to fi
hydm)g#lgﬂln%]kgll %ﬁedr?t s, the Il?agﬁigggx OPaIIr e ly‘(:éﬂé'{ch F‘ﬁdep}{endent 'y ;o

5-7 manlﬁ-fced oycli rimgdvlthc‘rhc B/to wgirioly phewarq;ﬁtaﬁhgd da thsse pg}bgﬁwn‘cs Rsis

Y

or l’nOIP @drb&%QQ%ﬁéQS ﬁ?&ﬂcarb}@buﬁ%@@ﬁ@swﬁﬁl&fdr veith a heteroatom selected

nmbodi nents, in Formula |, |a-c¢, Ila-b, or |1

from 0. NHehruiciibd Inprquqc}ﬁ@mgqfdh?fe@mﬂw% tfeﬁhygr?fQ#?Yé ﬁFﬂHPS are

each nbcresét}c}e&; ;e}lf 1% o] lfgpgfgt!y fby &Ea{p[\bfﬁ{ch ﬂ'é&/ ogtlgnall?y syuﬁstltuted with

0, N-R4)ahAd BYR s in2vhi€tnRls 3-asora @] todCo ydmcarByt. hiremgrore prefexe@]set the

oo el S BBy RPN B s

subsu{u'Ee%bons C}\I -RDGn& %ok Salvigith ﬁﬁd{ﬁ@ﬁf&%&i rofPeaiCToICH,

ese hydrocarbyl groups
[152] shibsinid erhlealimidts, in annelladalaemﬁh Hads peHLf Ro mchz NeR5

indepqiondy satecter Eorm it oot fE RORTATEA Gyt By
cycloa?l%%ﬁ 'V\Ih%he(ﬂ)tl‘éﬁalwmtm&’ét &ebdis M&[&é Mj/dro«ﬁal:ﬁﬁl] grbm’pssmagebe

odiments, inFormula I, |a-c, b, ar |1

substitutall Wish aheteraatp seleeied from QNI @& %«@sf N HECH. OBPO%F Y,
when ?ﬁ ;I]\g)}fl tag%rﬁ/tgg%tggrow"zﬁ ﬁ%’l\?tafoﬂgto%hl@h lfﬁég a]ré’%tka%ﬁé’d R; and R, form a

wherein optionally one or nore
substlﬁﬂécp&ﬂﬁlsﬁlﬁstﬁma’éﬁ Heyaloochk dnsubgitaed sr amspbitsuted hstereanyle dn these
embodlments Rs is a H or a hydrocarbyl selected from alkyl, alkenyl, alkynyl, cycloalkyl in
which optionally one or more carbons of these hydrocarbyl groups may be substituted with a

heteroatom selected from O, NH ,and SH. In still further embodiments, in which pisa
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a heteroatom selected fromO, N-R5 and S-R5, aryl;
substituted aryl; aralkyl; substituted aralkyl;
weet@aBkeb; hydroxyal kyl; am no al kyl ; - CH2- NRB&4/US2003/031844
" "al koxy, aryloxy, aral kyloxy, halo, haloalkyl, cyano,

numbeP HIHOX¥6 3;th iy Paurdber fidm 0 MR8 Rhd nSRaExumbalr HopAntodio, 21 and Z, are
CONR3R4, 0 15 carboxam do, -O CO-N suI onam d

same ca i tereUZRBRITIGHFERET B Vil TRICH B oSEf BSOS B rFoRsistng
d I I I
of -O- aISky H@M P%Rﬁ? eﬁ?xgr(g%ﬁ atg% anﬁ KBMIRy are

1ndepehﬂ@riﬁl@~£&bf¢yllfmm Horaydroopbiybinal igh me hmiﬂodi&y'}a;yalky)lnblkn@yl
to forma 5-7 nenbered cyclic rin

alkynyhigye AL g OB R PE RIS T, SRS OL SR IHLRePY T goyng may be
substltﬁ‘ Elv&qﬁ} @h%g%% ﬁf‘:{f@é{edsf%rﬁ ¢, &dR{ ra‘ﬁﬁ‘sak{ﬁyl afl‘:lyk&m’a{royl In

in whi ¢h optionally one or nore
preferred IsIaxe nﬁ theke eththhmsl,rtbc hyd:yd:argylcgnwsmaeyeas?b H@dmgndemlv adto

with a heter at om sel ect ed
Cio iy ffogtib} BB SPETIRRY o0 BAbLoH RN VEh " R g Sy in which
Rs is aloQUBStoaT,§ hy®8&RbyINABRaASI Hidf¥rrad et of Suchl c@n‘l@bdﬁdli; &feﬂ%l and Rg
group which may be optionally substituted with

are eadkt- iR6epeadents-a 6, forCothyidrdsarky] goup vdichimay be epteorally substltuted

wio LAGRSCR Vo Dt O, GELSSP PR g 05, 08

embodMiibﬁtB RRYndR, aRlihdspahdeyitly Selsctbd fmﬁuhem ot dHyd@ocabbyIR@roup
and S-R5 in which the RS hydrocarbyl ups are g ¢
consisigag ofialls} alkﬁngmmanmI yh ereﬁn Pefiqhally ope of Iawr:e cgrpons o

these l}yd?oc%r_li)ﬁ Igrch.\?g Fn(e)l tlltaigt @{Nﬁh r Todid) &ﬂ%@febﬁéd fﬁ%ln?gt NdRs ,and S-

ecte kyl, al kenyfl
R;, ary®| sapstithted and; ar@lky] elziiskl;dted araliiyl; &htoaliyl; (hlydIIOIxyalhmle aminoalkyl; -

CH, N SRR 8N s e Bt BHe SR, nifgopgmino, -
NR:R rsg(shcﬁﬁox fo,| @dmt&il oRtdoraRldoy 030 \N}@m Yulfnd¥idof and -

t oget er\Mtht e Natomto which they are
SOzNEiR@Wﬂletém RiamsiRl 4@ s¢lorted fromsidlos & hy@me@‘bb]rgroup selected from

o, SRR S5y it
R; ancﬁRJ;"nﬁfy cBmBURNE Y 5-75RéA6dred cfdlie Finglwiyt the N k)e\IVIMIch they are

cycl oal kyl in _which optionally ope or nore
attach@fhrl}l;dg@e@mbpﬂmtﬂw%I&)Q:Hroéﬁlh}@%@@é’ Yodoiram sl alkenl

alkyn)\é"t (f)fcﬂc?aﬂjfyﬁet % g ,92’“533 ec*%te%g InLo'i‘c\gl)m onNik‘ fﬁ@& @droéafbyl groups
may b3 @Kt B ddH 4 2th RGELcRE0 36ALB frbm (D;J]‘iﬁe,and SHm B prcifeﬁﬁd sats of

is a nunber fromO to 4, and n.i.s,a n rB (?
these gmbodlimgnig, the hydrecarbylrgrowns ale pachiRdapey 116 Cig hydrocarbyl
group 'vﬂgﬁgﬁggﬁgrogfmﬁl@' Ml?ét@lﬂ&d WH'O: "N—R? %@@Rgﬂ \Vvﬁiéhtg?(i‘s also a Cy to

Cio hyde&xbylc(B&)mbte pmfdrred\mmrandm afeseaah mdaperaze@tly a Cy 10 Cs

ependen select h c
hydrop iy RTBVG B o & CRiRpry HPREiind Wit O Ry pnd SR lhich the
Rs hy@%€4B89l kslpapd o Cpnal Iy one or nore carbons of these
hydrocarby? groups nmay be substituted with a

heteroatorn selected from0O, NR5 and S-R5, aryl, acyl

and r I [ of these enbodlnents
Synt Sﬁﬁ E%ﬂnﬁﬁﬁﬁlh i ndependently a Cl to

[153] Cifle %ﬁfp@ﬁﬁd&&ﬂ the rprea@nm,tmemdmyarbbe apide ovigl qumercmlly available
substituted with O 5 andSI%?{)n whi C
starting materials using straightforward chemistry arbamates are well known in the art.

The following procedures are exemplary synthetic routes, which are intended to illustrate, but
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R5 is also a C1 to Cl10 hydrocarbyl. Ina nore preferred
set of such conpounds, the R6 and R6 10 are each
wondepmasdent |y a CL to C6 hydrocarbyl group whPCl/usann3/031844
be optionally substituted wth O, NNR5, and S-R5 in
not to ihi€ thé hpeesslt hivehittomardnyd of oodiparyasksll G the a@6will rreeagnize other
. further. enbodinents,, Ra and Rb are independently
variatiofs) wediisations Magyes hydrocarbyl group consisting
[154] g%to?%%hpgl%! 0¥ AcartHnki¥ B¢ 4-6% Nenyl W@ @ EM532) (4) and 4-

one or nore carbons of hese hydr ocar byl
fluoropdienylparbamic bad sibsizilonypltenyl estern (Hevereoehtvined dyceeabgent of 4-

f 0,, N-R5, .S 15 RS : DSt - .
v T oot e B g v
catalytt;]bnﬁirﬂ&ﬁ{t k¥ kriethylbhigre R ERuxiAg ksludhe. Thy keultingpraducyd wete, ob_tgined

al o, hal oal Kyl, cyano, hydroxy, nitro, amno, -
in good\jR8HS, SR 5, car boxam do, - CONR3R4, O-car boxani do,

- 0- CONR3R L onari _ | o
551 S0 ROk g ST OB i
5-phen2'ﬁieﬁ€}1l eghtdrr 7)) aadl kyyclotekidemphmialdeidnBl-carbaymbyibiphyhyl-3-yl ester
dr oxyhonoal kyl and i m po- ne q{?lf‘ m no and o][))g olQaI Hﬁé L s
(UCMBY/)R®) Avre Mtweé&dbﬁeﬁgmtgoc)fcgﬁ 190y R eGP RSP fRBEROL
\ T s o X S hoSEn
phenylélﬁ%kgnw-c}l ﬂd@-&%&yﬁéﬁh&@}%%@aﬁﬁc a8 taRGAE Fespbbtivdl Fogain, the

odi menht's, ocar byl selected from
resultigg piylucta weengtitainedainkgoodlyield.ycl oal kyl i n whi ch

1561 P ) k0 S SR PR RSB v v

reaction’ 0¥ 0. 3 DEbrAdinAfRitrild) PRl ekb@dmS etperttate,t NO&E  coupled  with
enbodi ments, the hydrocarbyl groups are each

methoxyphepphdmnid agidatoqive 3'-Bethokyhiplanat-ByrrrbpEylig arigh appde Avhich was
may b. i onal | tituted ) , RS 4 amide
hydrol 7, e B Bensfard 10 ARy ol ety B0 e i, amide

i i8 BrtRlurkd'sh fedciRisdiflaRaeill Hetdpatoddsditisra
Detaﬂéglﬁ{ng{&olg%r hydl# ocardigllyggrgup 1Whi gh may be optional |

] . Y. .
[157] sQthst intetttodd svitable for maliag therbcReompous afe digdosadsin Tarzia et

. YR, B B4R S kR POy E gl o 76 oo

which GRJTREMPEStc heldie bpEeferRAte.i nvention can be made with
commercially available starting materials using
straightforward chem stry. Carbanmates are well known
in the art. The follow ng procedures are exenpl ary
synthetic routes, which are intended to illustrate,

[158] bOther BA ANIribEHithr ORBARR iPHiE/ TUSANBHY (X3Bdety not to |imt

the present jnyention, e of ordin ski in.the
(1591 PR GgroReipu gD Ve er e amparRbACt o 1Y d g @nicmplated
3 i ' iko4hdb£en8ie 1€ ¥RGY Mandamide or treat the subject
for usﬁ%d@%@%ﬁ?ﬁ%@ﬁc‘%ﬁi- begnb;lyl oxyphenyl es%nélr e(OUCIVBr ea32)e S

condit{ohy andidisdrdefsl uor ophenyl car bam ¢ aci d 4- benzyl oxyphenyl
ester (8) were obtgined by treatnent of 4- 5
benzyl oxyphenol wi tfth n-butylisocyanate, and

4-fl uorophenyl i socyi@nate, respectively, with a
catal ytic arﬁYNQt

riethyl g in refl uxing
t ol uene. Thg;e@ul tin (o, pdﬁct s were obtained in good
yi el ds. 27 (CHz)7 CH,4
F v

[160] Such compounds are taught in U.S. Patent Application No. 6,096,784 herein

incorporated by reference.
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[155] Simlarly, cyclohexyl carbam c acid bi phenyl - 3-yl
ester (5), cyclohexylcarbam c acid 5-phenyl pentyl
webmro3gsd), and cycl ohexyl carbam c acid PCT/US2003/031844
3' - car banoyl bi phenyl -3-yl ester 10 (UCMb97) (6) were
[161] Dthéhesinpeschdayfor eget adegrdig |tohiheyinvemiypa iretusenpetyilsulfonyl and

3- phenyl phenol, 5 phenyl pentan-1-ol., .and )
octylplamEyal SmBrBHEn e OoATEAN o Lo ip!GH 79g Applied Pharmacology
ey hVedy- ki . [[EPHLikb18gy RO APpLisd PRErEnacology 173:
179'5%§?§?§§§'?%¥§§§33§9%?%E@?1g§] %he ?%tterﬁ?eactant was
48-55 @oepared as fol l ows: 3-bronobbenzoic acid am de,
1621 S TeS e Carn S e IR GHi bl e ikt
oxazol@ﬁcﬁﬁé‘syspﬁi%ﬁ}ék@%&@ib@e atd Extbéndly pBtent inhibitiors of FAAH. See Boger
- met hoxybi phenyl - 3- car boxyl i ¢ acid am de, which was

et al., BYUSUSA 87084 4BERA0) 0 Breaveplatyecarprouads inchle compounds of the
' - hydr oxybi phenyl - 3-car boxylic acid am de. Detailed

Formug‘ynthetic procedures and physicochemnical data will be

157] Ot her nethods suitable for

maki ng t he subj ect npounds are disclosed in Tarzia

et al. J. Med. Chem 46:2352-2360 (2003) and Kathuria

et al. Nature Medi 9(1): 3) 20 which are
i ncor porated herein by'(cebefence. [1 elgl OQ er FAAH
Inhibitors for Use in the Treatnent ?&ﬁ efdy [ 159]

Trifl uoroketone inhibitors such as the, conpound of

[163] FohereindR isanclphadieiooxasalopyilay LRoIeREsUchas yse i n

reported el sewhere.

i nhibiting FAAH to rai se endogenous | ?\E/el s OfN
anandam de o subj ect AN
di sorders. (CH2) 7 _CH3 IV ch

conmpounds in|U S Patent
6, 096, 784 hexei ' rated by ref
2004/ 033422 FET/ US2063/ 031844 [161] ounds

for use according to the invention include

octyl sul fonyl and octyl phosphonyl conpounds. See

Quistand et g§._in icol ogy and Applned P
so Qui stand T

179: 57-63 00

Toxi co nd ar macol 73:

(2001). 5 [M02] ounds for to
the i nventi oroT ncl he al pha- ket o- di nes

whi ch are reversible and extrenely potent inhibitiors
of FAAH. See Boger et al., PNAS USA 97:5044-49

[164] l(:égg%?eg:aﬂeea{gﬁl o?}rle}é eg:(gnqgf%ryW] ggmll)cplfnldlél %? t}?eoﬁggn%ﬁgsinglhdﬁlgesubstituted
alpha-keto-heterocycle analogs of fatty acid amides. In particular, wherein R is an alpha-keto
oxazolopyridinyl moiety and the fatty acid moiety is a homolog of oleic acid or arachidonic
acid.

[165] Other FAAH inhibitors for use according to the invention include fatty acid sulfonyl
fluorides such as compound AM374 which irreversibly binds FAAH. See Deutsch et al,
Biochem. Biophys Res Commun. 231:217-221 (1997).

Methods of Screening Compounds for FAAH Inhibitory Activity.
[166] Methods for screening compounds for FAAH inhibitory activity in vitro are well

known to one of ordinary skill in the art. Such methods are taught in Quistand et al. in
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0 (CH2)7 (CH2)7 CH3 IV 10 [163] wherein Ris an

al pha- ket o oxazol opyridinyl noiety such as N\ N N
WO-20U4/033422 | O "4~ --</ 0 NNr'" OO 15 [ 168 TBSY®B/031844

et al. teach other exenplary conpounds of the

Toxzcdlégjﬁd}{d @ﬁblieﬂ@l%ﬁnﬂ&olWl smeotzed)z;hauismd -dhel én Faxicolegy and
anal ogs of fatty acid am

d
AppliedsPhanmargingy k&3 o48 é&é%%lbpgsg%%ﬁ a%’r%fl?cg&f ﬁdw‘?ﬁ%’- bsh o7,

acid noiety is a honolog of oleic acid or
>044- nga(tazbﬁodom c acid. [165] O her FAAH inhibitors for use

[167] g%l@?{odb Iﬁg'dﬁ;ﬂaehhlg dompentdsdor FAAH nhhitfitaty gctivitydn gwpfagd; yicreased
uori des. suc 74 wh
endoglaNa SARIRAO K B Bt SEEDERS Hnown e Hesiginaly Sfl ekt Such

7 .
meth"g qHaéiE‘rle @S&éﬁiﬁ%f (nf%@%.a%bdr %@?ﬁ%@g. fﬁ%@ ot o ;aught 8
2|

Quistahdret at i doiciegloge wpd uipgled Bharmmuplognlirhi @ ( D,\,Qgiytand et al.

in ro iy B3 o LR, Y8 305080 bR PH Ny sead
Sci. US“A 3’95@@ 29& (033428 (FSTPAied00s/ 6896484, Eee(ak%olP@Q“yPubhcatmn
pl i ed Pharfmacol o%ﬂlm 57- 63

WO 9&&4&96 Senamatt@@ab@’yoca /Aqwl Seig Ui {%8@0&%}761(?@0%
48-55 (2001); Boger et al., Proc. Natl. Acad. Sci.
U S A 97, 5044-49 (2000) [167] Methods for

[168] SM&ERSUS Br ARDAHE ACHR anEANE DnkibltotyAytieity.i vity in
vivo and increased 5 endogenous cannabinoid | ev

[169] a@nﬁ vaft grdinasy ekt e aHewswldokpavhdioy & istiecn @ §Lﬁ)étsance for an
mhlblf3l ?tcgn d&@ﬁﬁo&SNﬁ“ﬁCl gdes dﬂgi"rﬁe t%ggﬁista(ﬁﬁ &tadit o @6kicology and

I'n tlssue an |stand et
Ap h@i Phdzﬂdeo}@IgyoMQg)ﬁéﬁBc{ZQ@z)t iand QRhstamhebhlogy Ibmplosy a8 Applied

02); _Qui st t al. 1in Toxicology and Applied
Phar"ma(o@c,laﬁo‘b%ﬁg@(ﬁhs 55 (2001); Boger et al., Proc.
Natl. Acad. Sci. U S. A 97:5044-49 (2000). See U.S.

Patent No. 6,096, 784. See also PCT Publication 10 WO
[170] 98)anA3BimoIBEB 1Reveptor Astivity. Proc. Natl. Acad. Sci .

[171] Xé? A%o%@%%zsgmgg ﬁﬁéeﬁq %ﬁeFor Sr% b ?ﬂ? r%c%é@]r bg;}iing activity
in ordef toAd MR iNe &i?hédunldﬁ adcbRiigg fo the Eﬂv@nﬂﬁﬁtﬁ%h@mﬁy@f sodhaempthods are
a substance for an

taught in U.S. Patent No. 5,747,524 and U.S. Patent No. 6,017,919.

[172] CBI1 receptor binding assays are well known to one of ordinary skill in the art. For
instance, see, U.S. Patent Application No. US 2001/0053788 published on December 20,
2001, U.S. Patent No. 5,747,524, and U.S. Patent No. 5,596,106 and (see: Felder, C. C., et al.,
Proc. Natl. Acad. Sci., 90, 7656-7660 (1993) each of which is incorporated herein by
reference. The affinity of an agent for cannabinoid CB1 receptors can be determined using
membrane preparations of Chinese hamster ovary (CHO) cells in which the human cannabis
CB1 receptor is stably transfected in conjunction with [H]CP-55,940 as radioligand. After
incubation of a freshly prepared cell membrane preparation with the [*H)-ligand, with or
without addition of compounds of the invention, separation of bound and free ligand can be
performed by filtration over glass fiber filters. Radioactivity on the filter was measured by
liquid scintillation counting.

[173] The cannabinoid CB1 activity of a candidate compound for use according to the

invention can also be determined by functional studies using CHO cells in which human
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inhibitory effect on ACHE or NTE. See for instance
Quistand et al. in Toxicology and 15 Applied
weéhemmasnk ogy 179, 57-63 (2002); and Qui st and eCTAIS2008/M31844
Toxi col ogy and Applied Pharnmacol ogy 173, 48-55
cannapmo@i1§B1 [recepiorearmtablicrpresrd. Redsay bicysless cant Be stirpulpted using

forsko@gvar Ieceé% r% bgeqﬁaﬁtlfgﬁé F ?&q ggccﬁlgl{ug% ﬁ{iﬁ%ﬁg@m&fnmmltant

activatib@ o£OBR QH@&@ﬁor@By OBl fRgepier atgbﬁlstsl’(v £NICPeH5,940 bﬁ(R)GW]NGS 212-2)
such nmethods are _taught in U S. Patent,K No. 5,747,524
can afippyalg, the fostkohp-induced, “ssmulagon of TAMEHn # coBpamGation-dependent
| n n r I
maan‘ H‘Q a(‘f"i?is Efé(?erp% é@g ed gﬂ%%éé ﬁe %Tnttag%ﬂiz@&' ¥y L81 'receptor
antagomm i s@a; Lb$. Madent Uﬁ)plﬁ@tidm&mao‘DUbOSmﬁdaubhslﬁdmarmmember 20,
20, 2001, U S. Patent No. 5,747,524, and U S. Patent
2001.np. 5,596,106 and (see: Felder, C. C., et al., 25
[174] Prg t?légaﬁ‘ﬂch #C Rghnabfioid 89 r&@ﬁ@r? Q\ﬁ@ CB99Rkce Tﬁl@@”‘ @ cerebellar

I s incorporated herein by reference.
membaén‘en fmctlyn ofd splecigealls cambe waprstibélyoisel @Bile SErats, d19sweska old). A

oSS AL B 208 ELEBILLaR B ILACEE, e

hgancf:g1 Héle%BSz@er -3 52 SivPLd LhRBSES AV RE5h-008H HN&dk B P%ﬁch can be

940 ’as radioligand. After 1ncubation o
platedf memluhgt lmt‘uepa@édwib blatese atnd &vabated a3 C ofor WOt tmint fre the case of

gand th or 30 _w thout, addition of conp
cerebfe[ﬂar ffﬁ@bir%‘ﬁeﬁfﬁqtléﬁ’ angdeb 4ra{9rcir0 aping thrcasn ot sl qqﬁga%dthe assay

buffer, %p rgf/[ Tﬂ%as{?ﬂftﬁdcm%lﬁlhgtd ? oéﬁﬁrbeg b?e%Ser &?Jbgll%)r membrane

loact i vi i I ter was neasure
fractldﬂ qudl dO&nIvht[‘an}m$S) containitig MP% BIA3¢anThe uswinfoalspleon dells After

cti vi andi dat e und fo e C I n .
incubg{om, e SN SHIrEah Cr sy o8 T S AAbaUm S ey S G BhaRd dried.
A scu?tméﬁ?ﬁ%oﬂﬁﬂoﬂ Pngrd: Nt odif- 2 icaH HRUWHRRA, QIQI M’Q rad10act1v1ty of the

20047033422 PCT/ USZ2003/ 031844 ~ cannabi noi d

samplee clefproimsd afPackardb [Tppesqnt 5% 2VAde ihe ymoregmbﬁ'@ebmdmg can be

detergiieh by (AR S ESERO TR 2ot L B0 SelfulaiaE pesifc binding by
subtraCRRERSH-$5eR1fic BRdihY ‘ffdn?ﬂle%taﬁﬁnhm%%%‘ﬁ&f By BditBhe labeled ligand

recept or agom sts (e.
alone. (TR)e-tet oBH o Rrids-c2hn be daﬂsolatd BriddSO tohibe ffombewicentritiod vf BMSO of

0 unul n_af ti
0.1% pfiih ot B ifeimeinsd FRinF pora L he PeEHHATR OURTlegcompounds,
and tRNKAYSRE Zcﬁdthéyte@%rﬁlgﬁlﬁw 8dn b@RhRURKE dm HES, arld: 1 value of [°
Pat ent Ag lication US 2001/ 0053788 publ i shed on

H]WINés&Zher SeU.S. f@@thpmV H&mpl es rich in cannabinoid
[175] Cﬁl dnECER %:8&1 eﬁpdthCeB o?pl:a%l Bf'?lt rgc%éfo?e{) nﬁfn 1s dletermmed

menbrane I'6n"an een Ce can be resp et
accordisgth t(nﬁmhfﬁhmﬁlaé\&ne &t ﬂ Sﬁai@% 2<5|8d1946°d 949Q19mypinﬂ Devane et al. J.

Med. g‘épr egg lgl@éié{%gs |r gI}q%p;srr?lg Ig(& thy q%}lt}g{pg‘a( ?éngodn%eto competitively
1nh1b1{'gh¥\4)ﬁ§l§?@fa% ra&o%leﬁ'f)goblé% gbefiaguWnbpilktetmiiedd t €St

compound can
[176] In other embodlments the ICso of an inventive compound for the CB1 receptor is

determined according to any one of the above ligand binding assay methods. In another
embodiment, the ICso is according to any assay method which studies binding at

physiological pH or physiologically relevant conditions. In another embodiment, the ICsy is
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plated in round bottom 24 well plates, and incubated
at 30C for 90 mn in the case of cerebellar nenbrane
wonemisen and at 4C for 360 min in the case oPCTiSe®B/031844

cells. As the assay buffer, 50 M Tris solution
determ@@dt Ricoidig ©. Abp BSdy nesthddewhishdtidies tiedimgedtIphysiological pH and
.. nmenbrane 15 fraction, and 50 nM Tri s- HBSS cont ai ni ng
ionic styenh.BSA can be used for spleen cells. After

i ncubation, the sanples are filtrated through a filter

(Packard, Unifilter 24 G/ B) and dried. A
CannabinoitliCB2ReceptaoBindimnA¢fyckar d, M crosint-20) can be

1 S S e R0 bl b BB oforivry st

the art" 3t SREMCE,  Hndhe W 1 HainRAnnbeidid UBIe@captortchil begassussed using
excess Wnb5212-2 (1 M, and cal cul ati ng specific ) )

the prdviedid 0§ Shywder seital.r &dtangaced Hxp gaer 2780h, WAL 1PPQivith minor
..the total bindi.ng obt.ained agddi . :

i el 5 B 8,5 Bl SR b, 00 el i

Februd2YBE) 10021 Back bfwhich aaEesipbakdddiereh bphlereate. 0. 1% 1 C50
can be determ ned fromthe propartion of

(1781 Spcethen cabadimsBiingie Kse oF Sy comgutch BT dhe G, geceptor i

of ‘ AEBE alceptoplifthd Hifdhs 6@y aftthods. In
detemthed UG o SRTRRLR e 500 S ER O Fligihd iy sy atho
anothdd, ibbdéht, 3% ICky W ad¢cording teahy dssaprinethothevhidsstufliss binding at
. cannabi noid recept bj ndi.ng i.s determ ned ccor di .
physiolegiedh@ i Pydiolgetesly-ARlsvat capdifieqs. hcaonies enipg@c e 1Cs s
i [ 8s8Y @tthod whid¥edudich 8Mdindat2BRiological pH and
detemilgf%g%%c.opd%;}g ﬁ%@ymset od, (t)hg é\bi lity of areg?:orrpound gto
ionic shengtht i tively inhibit the binding of an radiol abel ed
probe (e.g., 3HHU2430) is determned. [176] In other
enbodi nents, the I C50 of an inventive conpound for the

CombiRkofiSC@RhAtal lbradies.det ermi ned according to any one of
the above Iigand bindi ng assay nethods., | n anot

. r. .
[179] eRiesaiflenttentiombas foseser onhecuse G fempmatoripl Qgeg%alﬁ@f%a to assist
. whi ch..studi es bi ndj i ol Rai . . ar . . .
in ey G BF o ool Jafboul Ma? Rl ichomical torery is o
collecBAD st GRetse Ehe@nit4l50ompourdid MPeRO bY38URE chemical synthesis or

biologie RESHGHA CTROInESS BRRGAT TS CHETGA, STt Wareen Gt gf roegents.
For e%%@é% aﬁsg{eﬁ{l‘%f)biﬁgt%ﬁﬁﬁmeﬂgéa@ 1i6B2y BRGLRt OpolBhaidedibrary is formed

ods of studying CB2 receptor )
by cofbiniliggsaiog cherhicakinoldng Wodmseatiéd amitionrsids iglevely pogsible way for

v i e PP Bot, W oot ompoun
illi L tc8f be &ntBésizedthrddigarswal ebmbiiatofak mixing of
Mﬂho?‘%%?%)ﬁ %*ﬁ%gg%@@{%%), © ByntBtoizod K U o CbmbkRIoTY .
chemicalugtildirfgoblockss t Borcsample os: cuameniptosdias obsarynthgjpthe systematic,
20020026050 published . Februar 2 : f :
comb{iHiogR B pHIE B RBRFHE Shefll ARnER00R7 ol in che
theord¥chIETs ¢li gTend8, ndiltien | €hémefic asoniponads i ore 16 objblbem gentameric

for the CB2 receptor is _determ ccording to an
Compglﬁéls663111%“&%0-’&@’1@5}53@0%3?&123}’@gg@?'bi ndi nggassay d

[180] n%‘fé})%ga%ion lafld screening of combinatorial chemical libraries are well known to those

of skill in the art. Such combinatorial chemical libraries include, but are not limited to
diversomers such as hydantoins, benzodiazepines and dipeptides (Hobbs et al., Proc. Natl.
Acad. Sci. U.S.A. 90, 6909 (1993)), analogous organic syntheses of small compound libraries
(Chen et al., J. Amer. Chem. Soc. 116: 2661 (1994)), oligocarbamates (Cho, et al., Science
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35

anot her enbodi nent, the 1C50 is according to any assay
nmet hod whi ch studi es binding at physiol ogical pH or
wohysioasqagi cal |y rel evant conditions. |n anot heCT/US2003/031844
enbodi nent, the 1C50 is determ ned according to any
261, 1@6%99??,? &idornbeéptidys phiskpRondusn@@angpball thalsifolrgi ChlempB9: 658
and 15 ionic strength., Conbinatorjal chem,.cal
(1994)) andzsmablsorgpnip gnolegatle Hbrajies (see.chg BINZRSLZeRiRTiRfuphC&EN, Jan
' r :vanbeR! (U.§ bpak | Syfrolidines
18, 33 R D R (S o 7
(U.S. Paxatits 5232317331 ameh$,5i 8,a84), bbnzxdjazesines ((28. Potent 51288:514), and the
) di verse chem cal conpounds generated by either
like. chemical synthesis or biological synthesis by
[181] COBRELY BP1R pR&ERRIonr EMBIHakR]al i'ipt‘dfilaﬁé.ﬂé%pﬁin%&%ﬁ?r swglable (see,
as reagents. 'For exanple, a |linear conbinatoria .
e.g., ¥¥eMRSI 390 MBS,y Aslvatced sChemp ol sohe giouiryille Bk Yr pymphony, Rainin,

oIRGB IS 6 g s

MA). compound | ength (i.e., the number of amno acids in a
pol ypepti de conpound). 25 MI|ions of chem cal .
[182] cAnpanbetisf walh khews yottotie systeras hawecliprbesn dgveloped for solution phase
.canbi.patorial m.xing, of ' i.L ditng,hl Qfvnthesi
chemi G 1S o en ulifle Ahror UL bERL s ISP ARGl Symincsis
appardSd&BRpEE by ToRedN Orémichldndustiésny TN, (O8dka, Japan) and many robotic
i nt er changeabl e chem cal _bui | di ngj bl ocks r SLii|'.tS [ Mf" . 0
systemshutilizipg spbottic cams sy ls Zymatlo S oRpqrpiion, Flerkiaieg, Mass: Orea,

Ph1OCRY i AL G pepformed b

row SRR3R B R Sepd e v

a cheriiise pAngtdfahe abolves devdensi ang suifabiofidyiusatvath tie wressmt damention. The
libraries are well kpown to those .of skill in the

natureqnd TEpIERERGER FACBHLAPRIOHR P a1 debrest actih e operse as

i Li§ WAfitbel dppl t A MENSPHBLS rasveit &8. In addition, numerous
dlscu%%}é‘%tloi Ml 'oe apbiet Qo A et oo ( Hobbe. ot

combiabtorialPrlibearieNatte. thehaselies SedmmescBllX. avglabbpdses, 1963) omGenex,

. _anal ogous. or ganhi c_synt heses .of []. C
e
RU, 3018 8%hdceuibdl g Fxash @00 stk Bioscidices Colursin MEX: etof2 WO

2004/ 033422 PCT/ US2003/ 031844 261, 1303(1993)),
and/ or peptidyl phosphonates (Canpbell et al., J. Og.
High Gtheouglftt BAAH (Inbdbitipn Assays nefl nlcph@rrggﬂi Lilyigries ypk Compounds
accorlinprtafoemulsEer IE. g., benzodi azepi nes (Baum C&EN, Jan
[183] 1&he 3a6hR9%)r) compbirriel debicribae herend anetandrabkatoriegh throughput
(U.S. Patent 5,549,974), pyrrolidines. (U tents
sorcars 2 BroRE cirens (BEeNele PO dDaporee AR oraft Bfpese of a
reactigr} égcﬁi’uétl@%, gﬁ@c%én?g amdd bK %tha%&l%l%lnep%‘fdxﬁﬁédfl@rth% hfydrolysis of a

aratro i natori al i brari es are

substratensreh cisadleyylathandlamide ¢rsewsnadamige., BBy sMpsate3ggyNms]abeled to
... Advanced Ch Tech oui svill e KY. i,nj

Raciliplon QRFCHOMRO! AR5 ARSI B SPoR el Etye , HHBL mougliol hdlgys for the

preset@PfbsEhdss or ddntiFiBRIdR of PRAcAlad reactiél) products are well known to those of

skill in the art. Thus, for example, U.S. Patent 5,559,410 discloses high throughput screening

methods for proteins, and U.S. Patents 5,576,220 and 5,541,061 disclose high throughput

methods of screening for ligand/antibody binding.

[184] In addition, high throughput screening systems are commercially available (see, €.g.,
Zymark Corp., Hopkinton, MA; Air Technical Industries, Mentor, OH; Beckman
Instruments, Inc. Fullerton, CA; Precision Systems, Inc., Natick, MA, etc.). These systems
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10 [182] A nunber of well known robotic systens have
al so been devel oped for solution phase chem stries.
wOohew®3sst ens | ncl ude aut omat ed wor kst ati ons PCkaIS2de8/031844

automat ed synthesis apparatus devel oped by Takeda _
typicalB eitarnite | ancitts procedures Thrludifg aklh, sahpleam)d asagentipipetting, liquid
dispenzx_r 'oe;lgab o{h&gl%@;gpﬁ' Sygz;.tg{rrlg,oe}lﬁl{dl tl'%ékg 'r{&% ,bo t!ﬂ)be;:@?&é%t%ﬁX rcrigttegto{'(ls) appropriate
for thd RV T TIRRE Ktthurdbtd &sintLprotiil hi¥H thRbuBhpitCant hepidRAMAlD as well

synthetic operations perfornmed by 15 a chem st. Any of
as a high degiso véfleibilityeandaustomizatiom dheananyésturprsiof skeh systems provide

. present. invention. .The ature, and. i npl e at | Q .
cetaildrproppls 5 R4S WL LEoudppt e o8 Tor BRniE A B b provides
techni©@NEhRABind deséHibiesd! SSRENING! §jstenyd Ifdr BeteaipA RN tmddulation of gene

persons skilled 1n the relevant art. In addition,

transcriptias; digand tiedingraddd ldke. 1 i brari es are t hensel ves
commercially available (see, e.g., ConCGenex,
Princeton, N. J., Asinex, Myscow, Ru, Tripos, Inc., St.
Screenifigifer andiblytibacdtier , Ltd., Mscow, 20 RU, 3D
Phar maceuti cal s, . Ext on, Mar t ek nces,

J S, . PA, Eﬂ osci e .
[185] ci9neeb oadnayp skidk i the arf wAUIdrpERsHAE thak Apre e Brmber of animal
: e i RQrar n c . T
modelfSSEURAN o Befint | feSrimaatyCumeurts, pccrghn o
pharmdedogicdipdvdiginted mnimal modsiabl entietytirglhd tlevatgh pero maz test, and
e s e e RE BN LR A ekt
platforth QHHCEd Epddh: andl @ Mol GhaRFANECaR isSBR&N6ham B&iflict between an
produced by the hydrolysis of a substrate such as
animali$ éusfinet tvacrplaniitiecnyironmantaaiuivite dear Tiieopsulspaeest whereyit may be
be.l abeled ta. facilitate detection,of the rele )
atack i by ArgrRge (Rirke R B PELERbLE el o1 AR L 1o
Sheph@fd?$§(l(&,al.,ap.ﬁ)@ﬂtﬁgﬂ@arﬂ&cd]&i?’}tlilﬁj s@bi qrogmih). patihically aked anxiolytic
reaction products are well known to those of 30 skjll

drugs,jsuch petherbenzopiazspings inesashepropergon p4 tigif spsniisg aud the number

' S [ screening nethods for
°fen“?>ér%§%‘%%§?” g’ﬁg’gff @‘?ﬁ%gaﬁﬁﬁ{‘% 5,576, 220 and 5, 541, 061
[186] dAsedcond tdst Gt drhamtispRietyt compouidis thé wicasesivi vipafization emission
| i gand/ anti body bi ndi n 184] .I n_addi tion, high
modely el Fisgeuret F%eﬁmgersggts{gﬁ%@-l F‘éceéoYﬁ?é{i@%&Pf afitied by rat pups
remov%la kR th&r Qaéﬁe(ims%l,grk. ORNRIPS S REABL. » BiERS. NBEH . g@% 1263-1267

r Techni cal’ 1ndustries, Mentor, OH, Beckman 3
(1986); Miczelygbtis et dlnoPsyBhdphertamogPAl2 Brides & (101955y Winshesy, J.T. et al,,
. nc, ., ti C.). These systens 43 WO
Biol. Aiéiﬁf&f‘%%iz%%%%bs/ 031844 typically automate
[187] €At lafR Mmee AP hfitnal REJdERi Ge debn daradpRdandhd e@gitto predict the
. pipetting, liquid dispensing, tinmed incubations, and |
anxiolytie attivitsaef neysl emppends inrmapt. dylany af these pawdigsys evaluate animal
r Qpr i " : Ju ay. T . ' !
v B35 st BT THARGEA I SR by wnte
the infludnicg bf thagsp@siaf nidtvaiitnal stayes 30¢h ssupprouch ahd evoidakiee tendencies.
manuf acturers of such systens provide 5 detagiled ., . )
Probably dhe bstnon %ﬁifﬁdaéhwwﬁfqm L@lﬂﬁﬁmﬁn Q}gﬁctrw?dlgm in which
animagééggﬂj_a 44y VBfitalRR) Shitif Q¥EEES resb@&jér(b%%rebéiﬁé 814V in order to

cribing screeni'ng systens for detecling the
receiveadaivatd @rg. ffodgene hungry animal). Once the animals exhibit a constant rate of

lever-press responding, then short periods are introduced (usually signaled by visual or
acoustic signals) during which lever pressing is simultaneously rewarded by food and

punished by mild electrical foot shock. Animals exhibit a markedly reduced response rate
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transcription, ligand binding, and the |ike. Screening

for anxiolytic activity 10 [185] One of ordinary skill
wonod4vasgaet woul d appreciate that there are a RATSR006/031844

animal nodel s avail able for assessing the antianxiety
during ahésecteonflitt perdmispandrich afevalsopkhametentadgbyavdripus overt signs of

val i dat ed ani nnl, el s..of a XI ety are. th |
emotion i i VLBt A FOPLOHPUR. ERPCURTITS SLpemPle the
anx1olﬁ@cﬁe'f2ap£}nt ?%ﬁe dlg_lﬂﬁlbﬁﬁfnoofrﬁiﬁ%hﬁ@ Behaict (RlsuRigth @M dicebse in the

atformwth two open and two cl osed
rate ofcraanbndmlgsumind pusistvaens)iatodoseh dhag ol |t otistapt: wrspished fesponding.

urtherpg)léga %@sseo Iﬁagxﬁet Ig gfge&ir% ch@%? ta'nh%y&g) 1(!’ P?{rggf&ct th'et absence of
actual gﬁxﬂ%ﬁéﬁtsl £.BivRdeni g oMeler gfesﬁhg ,is lceduced by condltloned fear of
harmacol ., 271, 403-411 (19 Shepherd,, J. K et
pumshmlent Mygmdbﬁaﬁaplg@l@ps)@yt rqqmre g@ldggpn@gglﬁl)aymral responses: naive
inically. u r C t
i A b B R ARy 4, U P i o
with a'nn eleafifiedhepdutini8ash prnishfiehi-agppoese Idninkmgt lie digiplibited dose-
onpartrments. 20 [1861 A second tgﬁ %
dependamly B bicarqlizzsping GPREPIcs ABARISE (E1Ea Frice b RlEIorg etivity can
b ptR hRIP8Y Blatment with kn
ke B o SRASALE S RIGUOPS amen with ko
anx1013ftﬁ,ﬁo(§26ﬂlﬂ1fct amdels emthoméﬂm@hmsﬁl are hared en thd: presence of the natural

opposu%] glg)énlg"gt?clklahthatgg Q)% co %&BZA' 126 8§§5p 0 (‘2%@9 )t%other hand,
2 enwi¥dipd ety d-g k-BEhtahambeBtagk, elRaydhplas-maze,Jdonsumption

fear Of(7a]1g 757 0(4\%[991) (62% 1 % aar ge nurreber oPp ani mal

of unfamldiet ﬁ)dda:relObmelnfOQé\mlao pmdamwat h@nmr@nbtsowé preragtion between

Xi o VI \: v
wimath SRR’ SRShhE 0Bl T8V SRPRIP BB eI pspvion
disinhiBRo§ffeetof’ B“eﬁftfduiz@f)me $d:deF®fr la@histh il thege b;qﬁﬁmemﬂ hltuatlons to an
response is sinultaneous!y under the influence

anxiolySspiet Agfaro (R Homasans b i SUERISE by BRI aifgucton of the
1nﬂuen%g %|{ 2A55e gfc?oqg BELRS) to anli ﬁﬂ%@ﬁ‘é&/ aﬁlp  tBERthHONP WhafRH&onditioned

e con I'oned puni shrent con ct paradi gmin
respoan o 3dtidhistraticn affectt reaultieg ﬂrmvbénzndlazegmc @sdepioir tagenism is

sugges?eglzlt@{a{hg 1%&2%%2& gesga@mgxng gsgxbtéls g'galatah%ﬁg}y)yreé{]ﬂn%%%u%%gt reward
in the sﬁﬁat?(ﬂi ffplvﬁm?jhﬁl'ebﬂetvaﬂi SORSIB&H of dbAued. Ele@viesl- fimslation of the

respondi ng, en short periods are introduced (usually
periaqsdgotal g:hyta;ea/oﬁﬂnaImldbrauaamudlromcslbgnmlsl)tedi glechgdssHincamimals is

| eve ressin S S ousl d
aversifs R AR PO oo BUPHRBT {oBICTED SRR TAA i JBCeptbl agonists
mcreas%xﬂiebh\?ers"ivé'@irgﬁﬁld’ Ste@s T daduts REXISE Elakrsctertbdd WY behavioral and

004/ 033422 PCT/ US2003/ 031844 during these canfl

physwbmmad) @smpwmsdnaréroyawu% elerERY) e hedngyced %m‘llef@% Kgown to
be an%%%e?icd m, %a%?%tg 20 I?\Ldl%a% IR &hﬁéﬁlgﬁétééatzbl: ﬁ@ér@@tag&ilsts at the

recep or agoni s or exa
benzodXepieyiict €pteli poapanadnisistdred th sibcbniltive dOSES qzxuweslfﬁémupt drug
behavi or (resulting in crease jn th
itk o B P58 SE SR Bl b P s by

rat pufld SEQRL YRHRISHER fREPRBHAIare decreased by benzodiazepine receptor

agonists,

Screening for Antidepressant Activity
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5 Furthernore, these sane active drugs produce an
anxiolytic-like effect in the absence of actual

woum4gasent , i.e. when the rate of |ever pressPag/uS3003/031844
reduced by conditioned fear of punishment. The

[188] Sifdal fodbRThr EPRsision brd sy wEIR kaowltd thoseof drdinam skllhin the art.
responses: naive thirsty animals can _be offere

For m&m@g; thereififept efoth cpyROURA hihg ARYRRFAR I Hhei ERERCT deffssion can
! ts. Thi del is based
v e B 56 PELEEN S SRR M gt Tl
on the dbfeevdiidntthyt dhivbdmlﬁﬂd diresaepiises argeztthlpt decraagoin SNSitividy tp rewards,
di azepan). Exploratory act ivity can like

for exayeple caBBERMIPIRSFEFIERe F0d Hiat TR EREAseH dP%q\A%‘ii’SEge%l}’ reversed by
chronié Er%ﬁtﬁ-rf@?\p Lrithf a?ﬁ Qs BFRE ALMbA s pledtublyPeeaeRkiBed and more

puni nt are based on the presénce of the
informatdnimath reseov®i the tesbeppeatsi fooral Wlinet,daul, disyehophamacplegy, 1997,
iéw endency to explore and, on the other hand, fear
134,3 'novel environment (e.g. dark-Ilight chamber t ask,

[189] eAﬁd/tﬁ&et@st%H%t{&ﬁ&ssaﬁpmwﬁptié R fdRe@bwiihiiy tbsta(Naﬁ@@a66 730-

nor nal in an unfamli ar enV|ronnent SOC
732, 1971’1)e r hlcthlsdnstb emm@brare adinirastered an AseTt pipferabinbYE éfe%mtrapeﬂtoneal

b
route of g}' ﬁl?ﬁef B%QF&PVee#Of %rCQ(?g}\ﬁh g?i?%f‘%?ﬁ&u Et: ?g‘%ep or aff Placed in 2
crystalfigRp! &ikh i MllddNAHRE WHBe bhd ey Simes Hitingg wdiich thEyanemam immobile is

anxiolytic-like action, their effect gan h
clockeilntEhepunebilifystine dethen spmparsdotith Hap et ¢ Oanm E{?é‘ﬁ depated wit

dlstllle\%f\?/ acvxg lr]%ll iﬁearﬁlﬁé: 59 lr:ﬂ%é% 8:3{ GlhstPadihe! gﬁﬁ'vé 6htRR. la\ll‘hé ¥ntidpressant

nna oned 20 esponses
compoitls dédresst tad inonotelity einte ofthehdicanthus mometsedhzodi azepi ne

oo itk ROV R e o
(Psycl{ogggrr Cfolc{gyt 88 7t d}*l@%z'l%)' N WsGBst ! Bﬁn{a%%é grdférﬁbly treated with

om’tte [ectrical stimulation
the stydgrdoagpoend by dlhe gltrageraorml phute prebyihelorali rautgi3) or 60 minutes before

TR CR RGN S —
record& 304l a1 ?ﬁteﬂ% Jt&ﬁ ephed imﬁ@ﬁﬂi‘cﬁ&@e’é&re Migeneei@pdrée with those of a
aversive res% States of acute anxiety

controt lgenupcireatédswith [d;stlﬂ'gch Watesr &m1mﬁ§1nep}§y1§1g@g§§p bgjused as the positive
controiy gﬁﬁ}tlgfm Iéeg g mﬁgé/o%ﬁﬁﬁh&rreasg ﬁféqﬁﬁﬁ&?ﬁty%?ﬁb HSché Riuced by

€ anxiogeni Cc I n"man
[191] CARYtHes B8t for smém@@amﬁamhmenememmm s é‘hls test, carried out

agoni sts at the benzodi azepj recept ar oni s
accordigrita the é’rf@@Cano%éﬁé@Wu‘Tts‘ﬁ feﬁgfs%téso Hp ‘PF &Bﬁa Jpirtazapine on

operarg g&-fo fi‘vi@{s" alf);rlglr DeDSIOEntt REBLFERNE2,%4-B6 t'('199"4(}] gives an

datives trasonic distress cries %/
indicatiat oﬁmpmiepnastalt Jike eq:iafntat Sde alsoffd $ Htent Nt B403,548 €

197 S5 S5 5ER e SEEFP BogRBP P oty st n e
art. ngﬁé{a{%@@égéu%cﬁééé&ﬁ@%@@lﬂ% [188] Animal nodels for

depression are al so wel'l known to those of ordi nary
skill in the art. For instance, the effect of the

C oynd of. the | n j gL, .
MethGETBEEerRing ¥ ARNPRLBind dhd REERRAARY 1y
[193] SA@HElsi ABU6le darandvallghle atoi one @if sordifaiys skitéh ths dstded studying
anticonvulsant activity of test compounds. See for instance, U.S. Patent No. 6,309,406 and

U.S. Patent No. 6,326,156 which describe methods for performing such tests. In addition, the

compounds may be administered to humans suffering from epilepsy or other convulsive
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on the observation that chronic mld stress causes a
gradual decrease in sensitivity to rewards, 5 for
wexenpBereonsunpt i on of sucrose, and that thispPdeaSe®se31844
i s dose-dependently reversed by chronic treatnent
conditipnshangh thed effec sgmtitesfreqiiencyret severitp©r pmseti ofisdnwvultséens clinically
described and nore information with respect to the
assess(egst appears fromW I | ner, Paul, Psychopharnacol ogy,
1997, 134, 319-329. [189] Another test for
SR8 sNg test
Meth(@&@ {OS%EZ% %03;‘88“1 b \(;P 732 dtﬁlft J;'%inb ﬁﬁ?%n?ﬁ%fgg ani mal s
[194] adwhibition of Eﬁe’&éhasabﬁeagmmefb teindnabslyepbip test@nimals (U.S. Patent No.
the oral route 3

6,096,781, " BEERAPO R seps P S1e8 ool piihBouo 5F avellyRiqi to one of

ordindiy Yeki18lih 1tBé g, d'Iﬁ tpaftichla@dmethols Wet edstiaf dhé Rility 0T a test FAAH
during which they remain imuobile is clocked.” The

inhibiforyrspinppesd to imduéessledperr trashrpwpmaiamre lalsordisclesed tipéJ.S. Patent No.
t 0 eat e di le e
6096,%?%2p:§nacim[’;§ ;%ten[t ]SB %2%5{1;% use %Sol%\ﬁ%ﬁ'\@)é fie \(/:%mpounds can be

admingaered @ a 3 endndli (dgRreSEanbusellbr & GipaLHREd tﬂ@ ﬁ[t@@@fénf tifie (e.g.,
immobi lity tinme of the mce thus i mersed. [190]
Onset,pa HGRtHosy SP%tslqeamge(ﬁigp&éﬁ% elesedn moter quiesesnGey C{ﬂhbe swnigred. See
1 n test on the nouse (Psychopharmacol ogy, 85,
%0 @%???%3?91985) In this test, aninmals are preferably

treated with the study conpound by the

Methq fof Serssufes CompRundeshichfatice Chidlepsy ok Atfieh Motor Activity

[195] S NERERESEr B¥ed ntﬁg bR ARtibRelhich MRRE |chiaYepti BR a{l% well known
automatically recorded by a conputer system

to ong efrerdidary yn therraafs SeacQuisand @balpam daxiehlogy uhd s@pbéd Eharmacology

173: G RS ARG i Mot i 5 R Ssprnare oo,

control. Antidepressant . conpounds decrease the
imobi ity time of the mce, [191] Another test for
Metheds for Scrrgning Comppurdsdier Antinogiceptbm AgtiviEST.  Thi s

[196] tAnﬁl%trtheovdé q{é{ écg%%%gglf@h% th f,top altl Qﬁtn%c%eﬁﬁ% ?I?%:E g{)el \Iglvgll known

to oneoof odlabp éx drd arhe Fobp imancs thdﬂ td’sﬁbsmpe@rdlg g:aﬁ)emeidﬂﬁﬂieta:t‘ed to the
. Research 32, 58-66 (1994)], gives an _ indication
subject apimpls, e e gppuse; hoksblatg tey angl thegrouse Sermalig, teﬁfa?péﬁhe Rgciceptive
reacti¢hs o3 tiRfrial [oi'gﬁﬂenﬁ@a‘ij thsb @ Ahm@sd '}Héasﬁ@ el gef Q‘Jlsi(o 8. Patent No.
screening are well known to one of inary s
6,326, he whaght teadhss memlmdarméeqrem Edzrsanum«aamvmcmﬁm 52e Giitaﬁl.att et al.

e SRS, VSR Moot e oo

avai |l able to one of ordinary skill in the art for

studying anticonvulsant activity of test conpounds.
Methalscfor gssepsing theceffectofs: FRadbinhibitor @ a0 ppetitand U. S,

[197] F’éhﬁnguﬂ\&% oﬁhg’ 6\ien§ 6n o g@a%gﬁlgtérgf tqneﬁrté Q&g%’ﬁl[%grﬂﬁtagmﬁ;g whether

FMNg such Lest

they atf&cadmm isthles @dd tlﬁ)db lmagm Datly efiat, ngppbtinied ls€ksyg BEhavior, or
t her . convyl sive WO 2004/ 33422 PCT/ US2003/ 031844

modulgis Tapd G P cheichexigationc Meho RECOMdugiinmByrhdpsis axpdmppsp to one
of ordtharP"k&l iRTthE UMY UIFR: AfStartcl! BEEC .8 Y Patent Application No. 60/336,289

assigned to the same assignee and herein incorporated by reference in its entirety.

[198] Animals can be, for example, obese or normal guinea pigs, rats, mice, or rabbits.

Suitable rats include, for example, Zucker rats. Suitable mice include, for example, normal
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assessed. Methods for Screening for Sleep Pronoting or
Soporific Properties. 5 [194] Inhibition of FAAH has

woeen/meported to i nduce sleep in test ani mal sSPCUUS2003/031844
Patent No. 6,096,784). Methods for studying sleep

e, D g e pone ey Caot Lagb VLA
KK CaAALIYED: « HORLA « Kk CEadli BOHRSBIA) sttt HH-Gotr ™,
BoV-{IE BRFEETR (B L Hid PG v DidaucaquaRge 1

o o o (e ot o movsey or oy
means Ry (B EFLSHE S SSRCTIBRIE Db (i), PRl FEEHss) 167 cxample,

intrapé}H&fétcli,orﬁxtr%Bﬁs,Slsﬁﬁ&itﬁﬂoﬁs‘?- QubdeBMEE Gh®&fdal, M8 Ofntramuscular.
gui escence) can be nonitored. See also WO 98/24396.

Preferaly hdwiistmtioBaneehs intraBuitipahasomhi Ah apprdptateGafegliepayount of

- Affect Mt i vity 15 [.195] Nt f
the Ca‘%{f‘i“’é"eﬁﬁ%ﬁﬁo‘gﬁﬂ%ﬁ' ﬁ‘% ?%F”#’Bf‘%dlwélgﬁ*ﬁfyna&d% g&g‘g\? g}o@s & are
[200] BbfRr WRtlods RFWEsesdife aptifiie Bé@VIdRYe kilbwhlo aid of Gdinary skill in

Quistand et al. in Toxicology and A fl i ed Phar macol ogy
the art] Fer insgnee Naweniset aSéU.Sd’at@a{ Noéﬁ%f 4740} tgach g guch assays. One

Acad. Sci ..U ., _98:9371- : . £ O -
metho biseihlg 6815t st hg e R AR S Bipis A PR Mg o are
and adsd96]ls eEdoaisthbdntake o€ arsuoséAdldtibmhiThid areshddois tamght in W. C.

antinoci ceptive effect are well known

fo .
Lynche ah.rffpyiol.Bahee. 4993, Skot! 71§59 Mele ,Spf%?@ﬁgf&?walﬁh@s 19010
210 g SRR raadﬂ&{ﬁla : 2@@%&1@; rg%&ﬁ 7 SMBH L b AhABkSeid walt® and food ad

mouse hot-p the nmouse formalin test and
libitunh. Heor Goddys ghxdtiveen 1t eacaridohpms thetfhed aed ther wathehottlas are withdrawn

ti ssue damage neasured. See al.so U.S.. Patent ,
and thg T3 BLe1 SO, oh S AT ELRB0 JCRoR A5 P BBHErg> G 3 & of sucrose
solutiditrk BRGEERREL. | B8 tRCdv¥hth Yay BRAesig¥atibd lit &cordikdtoRthegollowing
Nat | . Acad. Sci. U.S.A 9893719376 (2001). Methods
proceduns: Saarsewithdigwiahef &bflett araf admimjsmptiomed thetinhibider qgrivehicle to the

Appetjte. 9.7 ounds..af .t i nvent. :
et o | i 00 oA R PRV AR B ptgon, To
hour, T2 GbufsOqU+B icuks B0 gy meisaRinenboflyhd sicrose consumption by
_appetite, food seeking behavior, or 30 nodul at ,
weighingcfi the dottiest tEolloried Ryxqomparisen ofgiensPermeatsh die copige! groups

intake%‘f‘fﬁés&@%tsés&hﬁoﬁnom to one of ordinary skill in the
art.

or Irnstance, see U.S. Patent Application No.
[201] 61 BRfAherB@st, alses effecdoft © FARG suhikitarsen ¢ine eorsnthphien eifran alcohol
.incorporated by reference in its entirety. [198
solution AR ASERHOCLE mics Foy HHIFPEE “@E%Qéyol?i ﬁto%maf@ Gplstsd on the day
of thei? Ligfal PdranifafRousfig Und@iRi deSerse %Hlé RLIR fFoh 30 afCtbU8%Hm) with 2
or exanple, Zucker Tats. Suitable mce include, for
bottleefilerbvith wigtene fter4l7 wigh, 200 4f (83asiesPafTwaise BB PEReS ith a bottle

o R R B A b R e
bottle ¥Kalc8hdt b dntrdicEHRN She- & abatd withBOFA A9PihiBitor.” fThe amounts of

alcohol and water consumed are measured after 6 hours. The test is repeated for 4 days.

[202] The results for an experimental and a control or vehicle are compared.

[203] Methods for Screening for Antipsychotic or Antischizophrenic or Dopamine-

Modulating Activity
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B6. V-Lep b, BKS.Cg-m +/+ Lepr 'b, and C57BL/6J with
Di et I nduced Obesity. [199] Admi nistration of an
wapp4apsd2at e anount the candi date conpound mayPOE/USY003/031844
any 5 means known in the art such as, for exanple,
[204] %ﬁlou%elhg Gl to tR&d: r?nit% 8blicvHE fhad excdssive opamine, transmission in
i ntraperitoneal ravenous, subcutaneous, subder, na
the CNtha;anmbabute do sclmmpimm& and pther meatad disor =3 Approxima ely one-

third Ogaﬂqrsaigﬁé{artgﬁlgpgagg{ftﬁ \}*gargf]ets{ ﬁl?\%\#st 8{)}%%%12 Eﬁiﬁﬁtﬁitter ARd/or receptor
mcreaseso TRAE IR0 RSt Bedraly Mhastisteriy ainoahalityasilli shokn gwprovement of

t 200] Oh t hod t
symptabshavhoiheapleracvnEe BIECSR of dORAFFCSEFPHD, TR diggemine
receptog agt&grolzrﬁg}ﬁ uﬁﬁéa@&%?es{ 3@5;630 all gédsugji}cs)ns( i d%pmﬁg%eﬁdgﬁlcégﬁratlons due to

depolaB£:$i6h bidell ahldopdrhige redepton pptegonien Biivaymekunctionef neural circuits,

adm ni ster a FAAH inhibitor to . a rat . and eSS
many of pbich depantae jhap kgt andiqr.mgugct rols, i oaﬁav%r{lgs p{‘)g'ars to be

mvolvegfe & Osghlzl?t%tb‘g}ﬁgh%yﬂx}%\o}ﬁé Qs hhy Hebn Bhowh- abdey Shledking dopamine

77-880. Mal e Sprague-Dawl ey rats
receptoh® iig But@rticad atefas cﬁ”l’(heg)raimesulbﬁd@tial Beas| S zgﬁmee%§3gnptoms

Generqﬁz%f trrngq;c%%tro nea %gq %‘1 \ilﬁ ﬁ%]t © ggtg ‘Brctx’?@%h giq?lla? relief to

Bk Shisaabdak e c&hﬁab\ma;dmaawrbeeﬁrfdmmm matislater dopamine
patlem@rggffém% 5% su%:sr osé11 solution to drink. Rats drinking

act1v1tyestheCNSn 3 g of sucrose solution are elimnated. On

nt h da the tes COFSl Rendnf and
12051 (Mepd Fosprsgpeamea e o sndh et paHop@ngleR, Bkflsson
systenR T RENS b@twell kwdfo dn@f britindiy tkitl io ltha/aafh |M¢tbodﬁot penducting
test animals; 11 ameTO int rogzﬂ ction t& sorders and
clinicat twrlapf canglidatouaperie dn any 06 e LIV 0&*@ lﬁ‘iﬁ‘s‘r’?o dis
189St Measur enent  of the
condltg’ﬁ}i?rgs%e%%lﬁgv@%ﬁngw%ﬁhné\fgglghi ng of the bottles.
Fol | owed by conparison of ,the experinental and
control groups' intake of the sucrose solution. [201]
Glaucpmagnot her test, the effect of a FAAH inhibitor on the
[206] C%ﬁl‘dﬂgt&f%e&ﬁmﬁ @k Ci%t}%cula‘% rdisuf of ahe ke awiths Sxe@belcn to the
I nstance, C 57 BL 6 mce arelsola i
treatmeiit bhglaﬂuamna 2die afoutm@lm th«p rrnwallfmsawl%@%l eHgadibngnd safely

perforgleg ! e%{rﬂo? glal bl\%é}f’ gE[Ih &&'@@ 3 @mﬁfﬂ ué])iﬁléi?%?; orYVbﬁthect eye
press@@{éa&l' tﬁ%eﬁﬂy"%&&éed By 5@!1)}1{:1@&1& cMrIpbuﬁ?d dioéctlyeo tifd éyleeadd momtonng
Wi

a 10% al cohol 'solution for 6, hours of thle %?ﬁ trol.
eye prEssote aieey theaexisensta hopsrasdayt Hbe aligmpteygmay b Hgsd as & con
ntro tWinidae ddAlhother vehicle treated
Altemaﬂﬁ?lﬁqﬁ%weggl%éﬁf%&g?é %al coﬁS and9vvater consumed
sub;e@h?edfﬂaamcﬁﬂmafter 6 hours. The test is repeated for 4
days. 30 [202] The results for an experinental and a
control or vehicle are conpared. [203] Methods for
eﬁﬁy n e RSO GRBbdifoR, afd th&E NA dmplistesion or
Meth3 Sl ﬂh%ﬁ‘é el ng Ac?f,\}l(t)y 48 WO 2004/ 033422
MethB’&TdﬂIS%OOS/ 031844 [204] W thout being wed to theory,

it is believ cessi ve dopam ne transm ssion in
Anxiety and Anxiety re atedh (fl sor% P

[207] In some embodiments, the FAAH inhibitory compounds, including the compounds of
Formula T and II, and their pharmaceutical compositions and methods of administering them
are useful in treating anxiety and anxiety disorders or conditions. The compounds and

compositions are useful, for example in treating anxiety, clinical anxiety, panic disorder,

49



10

15

20

25

30

the CNS may contribute to schizophrenia and ot her
nment al di sorders. Approximtely one- third of all
wecehi4aapheeni ¢ patients mani fest obvi ous dopanPa®&/US2003/031844
transmtter and/or receptor increases. hers who do
agorapBQBia,O\g%ﬁéthzéaa'ihﬁi%%I didvr&eralpedifiel piobit bddials Iphwbia, obsessive-
I nprovenment of 5 synptonms with the pharmacal ogi cal .
compulsivedisatdero fcido plaess Wisordse.pdqost-trameatis srspafiserder; and adjustment
. recept or ant agoni sts, uktj resu ' : it
disord S HspEENsn Rl e TR hs S oY GhBhital conditions,
substaft@Pialiddeizaidian dikadkrspndd dbparsideal r etegorprofamxigyndisender not
Thus, mal function of neural cjrcujts, many. of,_ which
otherwdgspspesified-h A4e dregimest Mayke Hep Yiasticeat therapeittic, Thie treatment may
vk 0 ; ek ' L7 P hiMwize health
be ad@@%{r@%&%@%@?%&ﬁgﬁ@s ov\jl:wd abovgf%a{yg?:iﬁlﬁég dopani ne Y
individ1s wlxe e aos otherveisd iromeei of anya peamacdutichlanteregngion for a disease or
.substantially reduces schizophrenic synptons.
conditign fufihRs HERMHIR 9F &P le‘t‘ioparri ne production in these

[208] aﬁieﬁﬁnﬁélﬂﬁ&ﬂﬁﬁnt%l e &mpdRhi€ nettdds,Pald estsosiitinsesfi the invention
fromthis disease. Cannabinoi ds have been found to
may also deladinénisterse to treat arciéty in yammals, dncbpdng patesjogreanddyynans. In

s SR SE TR SRR B i L ST gy oo

in nee@'df phBinhackRRaN idtervemeoneffoosti saerydisdase br disotdee theant anxiety or an
Met hods for conducting clinical trials, of candi date

anxietyghisarder; rinzsoyneoemberdimanisy thenwhiest BgntAthgmdisalieleed of a FAAH

'nhjb'di sorders and conditions are well known to one of

mhibrgr. ; nary skill in the art. daucoma 20 [206] Mt hods

[209] OThé&E@Apunag atiheorhpésitieas Wif dic ipvasionmeaydfe 4dueinisyeedal¢ly for the
respect to the treatnment of g}lagucorra ar e {o ti He in

purposesof Frdyring theaveyerilny frrgyiensy of ARHPIY\PT AR ANTEREfISPrIcT
[210] g?%&ﬁﬁwg&ﬂ HUIRA 18ds RO BURast®s9The ef fect of

Itor on subject eye pressure can be
readi |y assessed by applying the conpound directly to

the eye _and npnitorin eye pressure over the next
DePr@é‘\?EF‘&ﬁ I?F(E’GF@V&‘LE‘HS‘}P%The alternate eye may be used as _
[211] 21 S6thé @mbodineits, T BWAFE lidhibibsy obMigoinidy bf Formutay dnd II, their

given system call'y and anot her vehicle treated . .
pharmsobitieel corspebitenst ed centheds| of pémidHeng thegp are useful in treating

ot AL 458l TGS, A5 R LT ok ions e
usefulifSi06@8Hp%e in #€afing| Majoe depressbeddistrdérs (uhipelaF Adptession), dysthymic
disordegs erani, WL | deprasniani.nhd RPRRTACSTHITS ainic-depression).  The
depre%sgég?xgnfs& ?)h %pﬁicgpgr IBLRRAOS Rbredd8h.NThE Sehittbnt R berBphylactic or

reating anxiety and anxiety disordérs or
therapaticli ThotisatmEhemay bp edmitssterad to & bumews sebjesisThe eompounds may be

used igxﬁgt{‘lé{“ijs’ef ]%rgmelxzi\ 1&@}1'@3 rvx?l{oe%%i 0 %g’)élﬁl%%&&%éf Y, gr%/l pharmaceutical
intervertlén{aL QAREA3 k861 as insomnia or for pain relief.

[212] In some embodiments, the compounds methods, and compositions of the invention
may also be administered to treat depression in mammals, including cats, dogs, and humans.
In some embodiments, the compounds may be used in otherwise healthy individuals who are
not in need of pharmaceutical interventions for any other disease or disorder than depression
or a depressive disorder. In some embodiments, the subject is not otherwise in need of a

FAAH inhibitor.

50



10

15

20

25

30

agor aphobi a, generalized anxi ety disorder, specific
phobi a, social phobia, obsessive- conpul sive disorder,

weacui4@3se ess di sorder, and post-traumati c Str BEE/US2003/031844
di sorder; and adjustnment disorders wth anxious

[213] fﬁ@%&ifn%%uncﬁ %isl S%%ﬁpgéiﬁ&{sdcﬁgtﬁe Giventich HBE admimasiéredkolely for the

condi trons, ance-i nduced anxi ety disorders, and

purpos¢shef redsiinfy the soatityoryequencyodi dspieseos o 3ldepressiveslisorder.

141 Hrclfrdh FIBRCS: S il A reg e PRV N oferea to-
a human subject. The conpounds nay be used in

ot herwi se healthy individuals who are not otherw se
Seizure Disoedersof any pharnmaceutical intervention for a

i sease or, .conditj,on i ' f ' tical
isy JoPEaRE PpafFRfh LURDF G0 AL ot bR hamceuis
compoSEBbRORd MBMHoEH P OSirhintesingf thehe arewseful dn trédingaypilepsy and

al so_be adm nistered to treat anxtet¥ n nannalﬁ ic. Th
convulpine |digdrdrgs ehsyZuIEHgd he JFFAUAGTHARRY b§ R opbylaghic of thérapeutic. The

treatm%@?r?&ﬁﬂ}?&%@ﬁd\s}%%g g{; Sg'ﬁ%g{‘éﬂ%ﬁl%ig&y TR&c g@ g%&hﬁfd%&ﬁl otherwise

0 are not in nee

healthyp lilividgwho ake hott etherenited mneelaf aap phetmeseutiia datewention for a
. di sorder than anxiety. or an anxiety disorder. In sone

disease:¥15B @F FRsANBI2 of RAINdEMSTect is not ot herwise in need of a

[216] %’Agdmé &Hﬁ&l’nﬁ ts, the cbg{%%hndghﬁeﬁl@fﬁ}%ﬂ%nﬁﬂ_ditions of the invention

conpositions of the invention nay be adm nistered .
may alolbel adnfinistetddeto tpaat pachediserfsey el dispiglershia mapals yn(gpdmg cats,

frequency_of anxi gty or., ap_anxi ' g :
dogs, STEFR Rt B SRt b8Pl b i ety
individdadRHo arDReY RSHedNopkhrapsgiesl neerdinsions €o:s adp ofhizi Hjsease or

I'n some enbodi nents, the FAAH inhibitory co oqus of . d
disordgicthan b seizurgrddsorder. imspme eplafimeiis, thecsip) e&bh%&i egyise in nee

. ods of adm nistering themare useful in
OfaFégigﬁﬁﬁgm:depression and depressive disorders or
[217] CPROESnhsds aidecoamopitionsisf thadneatiposiay ibergdmaristered solely for the
useful , for exanple in treatjn j or depressive
purposgs ebredugiag thefeyBityPr HepHasYy Pt)?fg“"r{gifé”? RY ﬁ‘ﬁ@m%i sorders
(218] (FIFRRGanibdrl rARREIPERS AR WCRIA2 bR Oy Sor der s
(‘'mani c- The 25 d

epression). epression may be clinica
or subclinical depression. The treatnent may be

rophyl actic or  therapeutic. T t reat t A .
se o RRIV s B caseh R b APl oE R GRS At grers
[219] uﬁﬁ@ox‘n_@ ShbRiMeRe DRaldvetidd @ronidisapiariMaceuticsl Bompositions and
otherw se I n need of any pharmaceutical interventian
methoflopf asiolg §4adk irﬁmmw%gompgmfpge@;cefa@petﬁg@, rediicehody fat and for

. [212] In,. nbodi : .t h ‘0
vl B R AR 4 SRR A cehing

diseasas Hisobimtedr @h tiest realth depdieisnd. ofin iahe naapemt | of, thie niostemti imyention,
cats, dogs, and hupans. In some errbg’di rrent.s,t thef .
methods o preYadedaipr Fedueing 2ppetiss, HRadyi @k op SRAY NYeighkiay; 19, fegtng or
i Loy f WodCkakeNbeMafhE QRSappetenc
preve%% g‘?]‘%l%ﬁw?eor‘}eg’iv@ aéé)?oﬁopglé@g?%:r t hana ge ressi Q%_ or.pp . y
disorder deps esshnsl 8y saindeistering wotte eriougil ne s ihibitor, including

inhibioes heStin o B rid £ B8rrinila 18t £ further DS Rhb Hnibitor is

administered in a combination therapy with oleoylethanolamide (OEA) or another fatty acid

alkanolamide compound, or a homologue or analog of oleylethanolamide or the fatty acid
alkanolamide compound, which reduces appetite or food consumption and is subject to

hydrolysis by FAAH.
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50 WO 2004/ 033422 PCT/ US2003/ 031844 [213] The
conpounds and conpositions of the invention may be
wadni4sseer ed solely for the purposes of redueCngstdes/o31844
severity or frequency of depression or a depressive
[220] dis i€ embbd@lkhtsPrief BAAEHinhitiiobii¢ administered tach subjest iar amounts
.UCMb32 and UCMb97. . 5 Seizure Disord E)E‘? %2%5%1 In.g_&ms.
sufficigie deAis 200y THe PAARYSTEINI B PEGRCRowhE DOty gt Bain o to

P ut | thGORRASH bi NS ifRALHSET &fitical compositions are
reducea en| g@erlhfr:]ghot Remgggre usef uIl [ nltreﬂgftaﬁﬁz epi | epsyp and

provided rwhitls i coenptiiss ar fiest scamnpmai zwhish. isTadfAAHaindintor nangd Besccond
rophyl actic, or .t herapeutic. e treatnent .qay_ he
compofit il cise Glep SRRASTE Shof 2l 3l ARG salpagae, or a
homolb'?ﬁ:doh f dhaRig 6 dibyagthdibl g RIet dithé MaliyvadidialkanoiiaidRr @niiRiund which
ot her

wi se 1n need of any pharmaceutical intervention =
reduce eppdiite di whichdias au leffget forredunsi appetitepdn athee psneets, the agyention 1s

I,Ln sane, enbaodi nent s, the conpoun: 0
dravn 18 SRR PPRBRC o] RO G g LR Al i Guse B heduce or contro
appeti@@Fkdirsdteppdité @isérdedt such di seases and disorders in
I ncludi ng cats, dogs, and humans. |

manmmal s, ( n some .
[221] dnpwsamaresnests, HfenyeHMIUPIRYIdeayeEod, 9 Freplingo fih @pipisRey disorder
compr%ﬁ'l?r M}Xin}s%ra{igﬁfj oY 10Ha %oitﬂﬁiguﬁ’({ oG id 4 iffibitor and a second

maceuti ¢ Interventrons for any other di sease or o
compoiihg vtk is talfatty #cid elkanolamifiesonpennd, honetogae endiA amtogwhich is

T R R
which 'd?&eﬂécf' tgﬂxtééﬁiéh 1(5?&91[1}' REGRE 6FinhHielné GBT rdc8ftor. P HOBRE aspect
of reduc¢ing t e

e sevefity or frequency of convul sions
of the b1vestiomg phasac@fichDddjpdsitivhe aregetovidhd bihichrosmpoise g fisst compound

i SR N SR St s s RRILRIE (G o

fatty aBidS k&R Emide 2b8Ipoluid, SR heRbREIEBR afalog RE oldW@hiroldmide or the
provi des pharmaceuti cal conpositions_and. nethods, o

f
fatty agid abkamplapidenerrppauady vighsune & ¢1gnéiingate Cidpeannpbingyd receptor
t ] . i i . .
o AR B GO 05 BT RN BERAE A i o

substaffiallyl adibted bl lbéndink 6£thsescassonippuad torhe ICB heamabiaaid: feceptor.
conditions. .In gne aspect of the_instant 'nventig

) an, :
In othgeBARSES, dhe ipieBUeRIAY dFam e dUeR MpaspAserticas coppasilipag and their
metho§£ of88%o mluﬁ%]&’ coﬁ{r?l;&rpfgf iy &F%’cglgp&[tgﬂﬁﬁfdew obesi ty

r overwel g or uci ng I nt ake, or
[222] t Preédriedgnkibitarp Petsack yses s UCHET32i andTCMAHEI by
adm nistering to the mammal a FAAH i nhi bi tor,
i ncluding 30 inhibitors according to Fornula | and

SchizdprEhiatind dophthife FdladedRfiscrabadi ment, the inhibitor is
dm nistered in a conbination therapy with

[223] olsesopiecethborbingnts dthe (KAAH ishibiteny hempeunds aceqrfipg to Formula I or

rorm P DR PP e o
in treaGiQEBEHIAShhrotid £fd dopeniresrebinidibérterss The agataensiapbe prophylactic
or ther%ggut{c? ’Islijeb reea%éer}t ?nay be administered to a human subject. The compounds may
be used in otherwise healthy individuals who are not otherwise in need of any pharmaceutical
intervention for a disease such as insomnia or hyperalgesia. In some embodiments, the
compounds may be used in otherwise healthy individuals who are not in need of
pharmaceutical interventions for any other disease or disorder than a seizure disorder. In

some embodiments, the subject is not otherwise in need of a FAAH inhibitor.

52



10

15

20

25

30

hydrol ysis by FAAH 51 WD 2004/ 033422
PCT/ US2003/ 031844 [220] In sone enbodi nents, the FAAH
wonhi4mssae i s adnministered to a subject in anpBATAIS2003/031844
sufficient to reduce body fat, body weight, or prevent
[224] PPRY cdrdporids RREYoridsAdhns B8R ifVerition nidHéGR@ministered solely for the
appetite(s). In another aspect of the invention )
purposeh arfrieduecing db¢ swierifyoer fieqwencaraf thersehizepiwenipc Hlopamine related

. conmprise a first. conpound which is .a FAAH. imnhiditor
disordG iy S b e BRI AR SR e AL B Rehe o
[225] aPfefdrtad inBibslon! fasueh a6dsdee COMPSA2Hhd WWTM3E97.honol ogue or
anal og of ol eyl et hanol am de or the fatty acid
al kanol am de conmpound whi ch reduces appetite or which
aneffect to reduce appetite. In other aspects,
Usetothﬁ'élﬁcﬁ\i% ion is drawn to such pharnmaceuti cal
[226] ChINEISé hnbBaingnt, tHeedomporbtiodf Fofmulsd dnd If ettyclee edministered to
. control appetite or to treat appetite disorders. 1 .
inducg 5D BJOTFeIe SUARR A<l BOTSIATIE UG PG (XCBIERH Y o PR actic or
id. " §fL ! eRmYiniieRQf #F5 huf@ARNbEENITh ds and
therapg\gt}é.n?fsl% }%tgtlngér%t gﬁ@g}eﬂ r'st corrpounduv\/ni chI's a FeA'cA\ol_rlnpoun. °
compasitiori dfcthe amantiors maprbe adotniswwdsoldly dbr the purpases of seduging the
.al kapol am de conpound, . honol ogue or OEA anal og whi ch
severi{yor CUCYQI s IeR RLSAFEPIENESoni st of the cannabinoid CB

1227] L AnSGEP bt the iAFHRiBA Sk &fifltedNtoAR BEMs for MHibiling oleamide
does not by itself significantly activate or inhibit
hydrolykis H3BFAATkc d@pe orethodnenaployhthe et 96 contagingf ort gpanbining the FAAH

... lnventio r.maceuti cal ¢ QSi_ti rovi ded
e e M R e
[228] | ARbBiet Q8pedN e e 3BeAN6h GOMRREItoWnethod For inducing sleep within an
ol eyl et hano] am de (OEA) or a_ fatty acid. al kanol am de

oleam&mqg@giﬁ@g apymad. mfmp@g@gla@ly, g“%lpqucto@f the invention is directed to the
adminoslt1%¥ilc)g ttg %&Legl%&%esef?{iﬁ\ééqﬁﬂmg%é %{1 &?écqv%g?gs%rbqlaﬁmggﬁst of oleamide
orrpound, Ich1s not a Significant cannabi noi d
hydrolae€. ePietérreddnhibijas f@tsuelndseshrc UCMEB2md TH[M6E9T.t € or
whi ch has an effect to reduce appetite which is not 20
substantially nmedi ated by bi ndi ng of the second
ContioP0PPHd to the CBl cannabinoid receptor. In other
aspects, the invention is drawn to such pharmaceuti cal
[229] c inrparsi teibodinaemts, threcompaonsdh of Foohulasleandoll megiube administered to

S50 R P 57t POR . BB, e e
may RHANMKENRPA to AARmwauBREO M ERY @nitindoRaIeohgositioat 8fthe invention

di sorders [223] Is sone enbodi nents, the FAAH
may beradiministored sotaiyfou thespuapeses of yegueing therseverity pr Fequency or extent of

. Rormula 1L, their phar ti L in reli
pin. 536 b g o PRI kS ETREY AP i e
or antiififlireRtvreaséntand dopanine rel ated disorders. The

treatment may be prophylactic or therapeutic. The
treat ment maybe adm nistered to a human subject. The
ounds may 30 be used in otherw se healthy
Glaml%gﬁ)vi dual s who are not otherwi se in need of any
[230] p i rsomeeerhbadiinents,nF AA¥E mlilbitors mambdiadeﬁas'&te@dcw tigat or prevent
glauc|0r|111§ %;ngé ?ed%ge Pr%r%géu a!trgeeyélp?éss&r%. Slg régm% %?n%%ldpn?e%ss,’ ’thet (t:]o pounds may
be given systemically. In other embodiments, the FAAH inhibitors are direct applied to the

surface of the eye (e.g., via eye drops).

Pharmaceutical Compositions.
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conmpounds may be used in otherw se healthy individuals
who are not in need of pharmaceutical interventions
woano4may2ot her di sease or disorder than a sei zBC®US2003/031844
di sorder. In sone enbodi nents, the subject is not
0, ositions which
2311 ST 53t L RS B A V| S el compositions
COmprise nqnnpounds f thef invéntion auda lphmna&rau}tldalaly a@neptabbt@nm

or th ur Ses reduci n sever.
232] hscpllmgesshioR e RORS B0 A 1 ot AOysaNoR&oglis & gSfpound of
the 1nsgi'n§ﬁfv@ﬁﬂion émﬁlyacﬁﬂy 1 cﬁ’éiﬁ‘oﬂh h&ﬁrﬁi&e&t&aﬂ?d&&?taﬁ&is@h@h&eof and

deation and fl at fect. 5] Preferred_ inhibitors
may aisorcczmam M@égnmutm%@cgﬁ@blm ands opjienafly qther therapeutic

1ngred1[§8§;nﬁf1%%{2n%] el%qufrgen g%&géﬁgesﬁog{s eclrbglg)ng@ HROM! gg‘?le(p{)ﬁ Formula I or

Formu[ylcpm)t e sleep in a rramml i an subj ect. The t r eat ment
prophylactic or therapeutjc, The treatnent nma
[233] bﬂéheaacrmmssta@Se@ckuée sompasifons Bieble foringale g uFﬂﬂ’écaénla&entefal

(mclud;rrgg Mﬁf&\'{xﬁ NfitrRhudcOfr,! ﬁ}\ﬁeﬂftﬂ 80 1ot cﬁﬁla‘? hzﬁfn@é’)e%ulmonary

e pur poses (0] erl t
(nasal br chwah mhatatior) toe mhsa(bﬁdmimﬁpitleﬁsﬂﬁmﬁgh [tMpst/smabie rroute in any

aspect. of the invention |s rect.ed .ho f.or
given ¢asg pfﬂ{ qeﬁgn(&negﬁzﬁ hthe F%V68§e)’ #Aﬁﬁ co d}eeﬂ%treated and

on the ‘f'xﬁi h@é{ Bthk B8 ACIngRllicAL AR %kérﬁﬂlaﬂf roR R OT ddhfifi st AARNAEME oral route.
an 1 nhibit The inhibitor is according to

The coﬁqmuioas mayrbemnnmlamﬂlylpresratepm 8hit dagagh dernnarpkprepaed by any of
inyention is directed to a nethod for inducing
themeikf %FHW‘ ﬁﬁ gﬁ?aa@ A%nsitive aninmal. Mre
[234] Dﬁf ?ﬂa@ﬁ'&ﬁlrds}é tHehb&np%iﬂﬁﬂonﬁe tiRgentiBN &ahi ¥ cobied et e active
adm nistration to an ol eam de sensitive ani nal

mgredmnt ain itimatet adyeixties avilhf 2 phampasanissal GRITHT dgpqrding to conventional

pharmf%ﬁégzgago %&@%h@nﬁ%l Ja?l?érgﬁ‘i 2%%%%?\%?16%&1&}' of forms

dependiﬂ@ctdll tenfosm b @repararionnidsiral fdrosdministratiomce.¢.| oredyorbparenteral

B

pharmﬁ(fe%ﬁt:ﬂﬁ‘gédm 5@16'&' SR RIrdr xBmPRITRAteS, Lgl’jlc%gg oild"cohols,

ounds an conp sitions of the invention
ﬂavormgnagmtst q1resér\smlv@ y:oﬂo:rmgt hgenpuapdshe likde inetheci parsg th eral liquid

e bt St SSUSEY PSR 1% B0 BT g oo o

starchdd, khga24) qhi&%crﬁ@amné edlivose dﬂ@htﬁrgtanmafhh rggatt@rMbﬁ@mt, blnders
d aucoma [ 2 I'n some enmbodi nents, Hi nhibitors

dlsmtm@rmlgeagawmandé elikaiin the casef aspl wﬂlé\pémaraﬂws gecdupso iRy example,
powdeé?rg%igd ! cﬂ c%q%tgfeg %ﬁ% oa%?}eég,xrﬁlgg{h%ss%ﬂﬁ ral ﬂ?eﬁa?zﬂﬁms being preferred

over the liquid preparatlons.

[235] Because of their ease of administration, tablets and capsules represent the most
advantageous oral dosage unit form in which case solid pharmaceutical carriers are obviously
employed. If desired, tablets may be coated by standard aqueous or nonaqueous techniques.
Such compositions and preparations can contain at least 0.1 percent of active compound. The
percentage of active compound in these compositions may, of course, be varied and may
conveniently be between about 2 percent to about 60 percent of the weight of the unit. The

amount of active compound in such therapeutically useful compositions is such that a
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be given systemcally. In other enbodinents, the FAAH
inhibitors are direct applied to the surface of the
weye40a3g2, via eye drops). Pharnmaceutical PCT/US2003/031844
Conpositions. 53 WD 2004/ 033422 PCT/ US2003/ 031844
therape[lﬁ’@alﬂy Afredther desageckillobe tdttaipsdsThE dctive ndonpoupdsocaniedso be
phar maceuti cal conpositions which conprise conpounds
adminigi¢red firiranasedlytasofer srmple, éﬂ&%@%‘?‘i PEYy acceptabl e
rr| ] p c [ [ f
361 e b wilondifs AR PREBKL oER) oERTRRRA wBRAG slciPes gum
tragacahthy %hbl@ﬁ cafn a;mrdctdrV@latngr@(d:lmﬁtts cuch as dlcalcmm phosphate; a
phar maceut i cal |y acceptabl e salt thereof,

disintegrptiRe AgeftaUshASpFRIR S tRALYP | 2GR c it P‘i%EF*“ﬁ jych as
magnes?l% g&?ﬁ%& Yarff Q%&e@t%ﬁ%&?&ﬁ IsGcH ROERISRNMaRtosk br $&BRarin. When a

nts, the co I ons conprise a conpound of
dosage Fomitnfiokra ik aocrapsﬁ-le,r mmha dohtalr[ 483}idition te angiersals pb e above type, a

i ncl ude conP sitjons suitable for oral, rectal,
hquld“{agbqré‘é? a ¥%% al (i ncl uding subcutaneous,

[237] 'ViroBEYiieH h?aﬁena?d“ﬂa* Bé pRYGNAY Satin@s Bk &d n(o@ﬁ‘yttlhﬁiﬂ)}msm)il form of

pul monary 10 (nasal or buccal inhal ation), n‘L
the dosagﬂumtsl?aranst@me teblatowgn bpwgaﬁe@g‘fltlsmeﬂla%w@garo«ut@th syrup or

d
i B o AR e M O . et
and prépYipHrfoedb ab Peesafhaiives, b dg¢ and eflavoring exedny eireyryrcmﬂrmgaff flavor.
adm nistration is the oral route. The co §%|g$g ¢ th
To prqmyt hecakdavandeing Jrapyie duaugy the, WRet n%%%ﬁ Ot e nL depct, the
COl’IlpOPlPSIQ ﬁ‘g S’%e% e‘ﬁ%w%%gtiﬁl nﬁﬁrﬂgﬁds vel | -known in the art

practical use, the conpounds
[238] cwlth hespleavt@nﬁmﬁmlanm Wigh cespduit ne dnﬁszanetg foputes of administration,
ingredient in i

methodspiet Srmieism B e sds P S0 o PRSP O itheron'
Pharm&3HREUH fsféhegﬁ?%e%{‘ EAHRE; (FiRaRE éleEdﬁdecﬁkI%b%snglﬁlo 1985).

varirety o rns  dependi ng on the formof prep aratlon
Remingtes’s r Bithrinacewidali Btisnaesnt Gomare AR  edor24th gditigar 2RO Willlams &

c ing intravenous). |In preparing the conpositions

Wllkmf(’g:l"%' dosage form any of the usual 20
pharmaceuti cal nmedia may be enpl oyed, such as, for
exanpl e, water, glycols, oils, alcohols, flavoring

Admimisfeatien preservati ves, coloring agents and.. the |ike

[239] eﬁ}ft he Co%%g of tl%l% i@ent ﬂ)rg*ﬂ galsgrb%ﬁfrﬁﬂsut | o%a%ﬁi&afﬁ sbRions or

S1 ons, rs a

suspenSi®hs iof ftﬁeéfeuﬁdhvasconqioaﬂdsham bs pyarased in evadarr suithbllyl mired with a
cellul ose, diluents Igranu at i n agent lLubrica

surfactpyinghshsas hydroxprrepylge! Slbad et B PreRaT g glyoerol
liquid é@%h%&g %ﬁJcR ?%H‘iim fERAGEAR %1l§ UGHdR drdih @y cSifcﬁH&ﬁseof storage

sof t capsules and tablets, wth
and use hhemplrepﬁrmomb cputejnaraeseDat v o prgvent @hearpwth ofgyisroop gamisms.

ui.d tions. 35] Bec e of. th )
[240] 'tlﬂal ag&x % tlox('na%fu,é 3’%}1 dm!:ezgg%% use IP tgﬁ]‘? a?lHé)Jus solutions
or dlsﬁ@ﬁéns Al 3REHRISAMEer for| thél egRBPotiedus p;feﬁamﬁorwa eferitcasigectable
d pharmaceutical carriers are obvi ousl
solutlons or dispersions. In all cases, the form must be sterile and must be fluid to the extent
that easy syringability exists. It must be stable under the conditions of manufacture and
storage and must be preserved against the contaminating action of microorganisms such as
bacteria and fungi. The carrier can be a solvent or dispersion medium containing, for

example, water, ethanol, polyol (e.g. glycerol, propylene glycol and liquid polyethylene

glycol), suitable mixtures thereof, and vegetable oils.
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enpl oyed. |f desired, tablets may be coated by

st andard aqueous or nonaqueous techni ques. 30 Such
woanpassfeons and preparations can contain at PeagiS2@®3/431844

percent of active conpound. The percentage of active

[241] C’H@@éﬁﬁﬂoﬁﬂﬂst SEAR ORI dah LS effBitiveOdvet GlIvid: ddmage range. For
varied and nay conveniently be between about

exampha i S tr@asmabmﬁ adgit Ip@ranerdosagestirum ABP¥HO {5 bofs 149 g about
{
100 to &Egyflt 06%{) llﬂglng) a%gﬁtgflp?ﬁﬂg gndtfbe%é%ge%ﬁggeg%;ﬂg%eg(zgg Yo about
100 mECﬁHdUSB&QﬁéféBalﬁﬂﬁront denbpe us ebaitl 1}()0 afig, pet dayemdp bageed A most
w |l be obtai ned. The act ve Cco E'gs can al so.

preferaiinflosage & aheul el ias EuOI /0@ Peb Pk A ARading 4 '&EWD for patients,
it mayqfegaé%tgr li)esrzéc%’sa?[ 1nWiﬁ1 5 ﬁ@éagte of frBid dbdut € P Pue IO mg per day

contal n bi nder such as gum
and whér&gmcmilﬂmonaxsamdar cmtrolh te taiuch the derageaias how e drqm ehew 0.1 to

o 5 S BRI e s B A Bt 5
to abol MU0 Iﬁg {}Srefe‘r'z%?y ﬁ%nf‘ﬁﬁ)ﬂﬁ@'l Y@ 200 b, péﬂ!ﬁy&n@/\w&s%ﬂl MHe exact

agent h as sucrose, |actose or saccharin. \Wen a
dosagedwslbgepamm upomdhmquea)f @élpgm;t@atlont othe thexapxid ﬁSqudn form in which

w50 TR B g REYF e P Sl 8 st o

the préfB{teﬁéé & SexpdemR of ﬁlﬁiﬁ;ﬂﬂblcﬁﬁ o€ 9atetingandn chargeodi f y t he
ysical formof 10 the dosage unjt. FqQr instan
[242] 1 an@aléy rthy ce@p@b@dsezf the prpsgrtemv%wnsqﬁ@d?e &prenst m ypit dosage
form co}(l}p%m%rpret%l' HP%O&WI & hout oA otf Qv ﬂge'a?ent together with
Tioing prefer Sucrose as a sweétening a
a pharfRtéticallp a&epfab&ydan&r@bemt dssage. éﬁaal\vygtdosw foansisnétabledor oral,

a flavoring such s cherr or oran VOr
nasal, ppSYRHEY BF BARGISHRASFPIG: wa@mpris%?f&&b ¥ &- Q?Eﬁ&% to about 100
of MBEto abhig 5@ Qgithd QB YndR€adfixed with a
. 0BTk, WG Bl ke 2000 56 gREP 4 e sz v
pharmborutichldy iacosptatile h:mp@c dllmcmt aﬁyr \ﬁmfa&ﬂt pndfuseothess nyeparations
ni stration

d f
preferdilifer G aieHVaived At cas B greSal BL B PRSP on s

[243] Ph@ﬁﬁﬁ@ﬁéﬂdrﬁ@f ap@ Eﬁfb@ﬁ&te ab(duit [B6d Cardiidaté Compatel efayde by any

., Mack Publishing Co 1985). Remington's
mean@hmmoe uhe cat s8di encles ex@aplsa OBl AR Tegtal parentergl, infspperitoneal,

1ntrav%xg)glg,] Lé%l a}égorﬁ%b 4& {ﬁaraﬁ)é%al lLJ>§’A‘n’crgxﬁué%qﬁl'rn'Iﬁtsgﬁ‘ﬂia'e‘Prﬁ)odlme:nts

e I nvention nay al so
admindhiitioh 9§ Qfaﬁmeﬁﬁﬁle nAﬁra@bﬂopnatSCdeume dose of tispemdidatescompound
of these active corrpounds can be prepared.in V\%} er .
may bgsicteamined Ampitcali 38 18 ko FLibp At 44 epprgRriate or therapeutic amount

is an M&ﬁl% WY hf@éféc? L 9SS of 355}@0&5 81 15ks §PFod) Weigh€in the animal over

repared 1 n glycerol ui d polyethyl’ene "gl ycol s
time. atmé mn)dtdateesompmnﬂafambn admlmstetﬂldd@rottnndasnaqgared to effect a loss of

and u hese Rrepana

body gag%%#o@ W@Sg{p { %e)iagl F}’%y &}Xo\&gp ,O#fweli]ve or eighteen
hours, 1508 W&k N5 -

[244] Formulations suitable for oral administration can consist of (a) liquid solutions, such
as an effective amount of the packaged nucleic acid suspended in diluents, such as water,
saline or PEG 400; (b) capsules, sachets or tablets, each containing a predetermined amount
of the active ingredient, as liquids, solids, granules or gelatin; (c) suspensions in an
appropriate liquid; and (d) suitable emulsions. Tablet forms can include one or more of

lactose, sucrose, mannitol, sorbitol, calcium phosphates, corn starch, potato starch,
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[ 240] The pharmaceutical forms suitable for injectable
use include sterile aqueous solutions or dispersions
wana4gsere| e powders for the extenporaneous prepamarioemn31844
of sterile injectable solutions or dispersions. In
mlcrooaj'dtalﬁl&seéllulddeegélﬁlnnncnﬂmﬂalbdlcs)hdlo)hée dald, magneshun $tearalg, stearic

to the extent 30_that S bilit xi sts
scid, 3G BRI AR LHPTS SHRACES Goor: SHTRPECRPe Bgiftening
agents, gférséggtl@égd M%n?%ﬁ&’ft?scﬁfey e@lsﬁ%ﬁﬁf hE&ts and pharmaceutically

nt am nati ng act of' i cr oor gani sms such
compaliblet mmersanﬂozengglfonﬂsh@ncmprme tharachee anggqhwetnm piilavor, e.g,

di sper.si on di um cont n for
sucros%tqgéypdfas %Fﬁ‘aq cQUEpIEFing oel in, ldbeByf n%%ﬁfe yco?e such as gelatin
and gl%rdeiz‘ii’l'dii shaby¥ehdviacr enﬂiléi@ri%' gels, Stk Bonthidingsin add1t10n to the
hereof, and vegetable oils. 55 WO 2004/033422

active n@wdlmmmmkamn lr[ thaaft. The compounds of the
[245] jec 1t81|>1(§ gnns ?rﬁd ? gxfsﬁdn\é Gal be'p ?pa‘%dﬁp ?rt H‘ﬁ Sieic Sﬁﬁlﬁ?s granules,

reatmnent
and tAKS066 thé Aith@bpreviokblyt desalibed. 1GOfinuigtionsb (suitabld ofor tpﬁrenteral

about 500 ng or_about 1 to apout 100 {]‘f
N -
r tesP &l hdfay Yus and
mtramg c%ia% gR}aﬁeM:ﬁ mirggg gerag b i %ggggg% fgﬂoej? c adi‘i% us an
non—a@b@«w, igdlomiy Paile dﬂjﬁCtldrn salbibas] wgich cayicmatainf @mt10x1dants buffers

ati ent t may f be ne e ar
bacteri%‘sqaﬁ ancﬁ 5@13%@ tleﬁotxmc{gm%gtfémglgthrblsg i 17’% llargblggg g ghe intended
recipicfl Catfd! %guéolﬂg a‘ﬁ@nﬁjdﬂ—écfh@oﬁss stHﬁIé%us?&[ﬁdrﬁ' thh© cirf Ghthedet hﬁpendlng

dsage ' ow as from about about 10 ng per
agentsdayublﬁmrs ehmkprheg agants; stebilirersitamd presefvatives t humans,

[246] ?&S ﬁl\g gﬁgacftog; %raps %Sﬂlrouf bodjnblgls rgtlg'fg Il’l%gh%f ?rﬁpltyansdermal

admlm-gﬁﬁtl@ﬁ( 8E tirukl aflogiaa8sed ih ReAEREBA's l]!’h@ﬂnztcbﬁtlcmb Seleﬁées Gennaro AR
dm nistration, on the thera desired, formin whic

ed. 20fickitiirs 289GV llipves Subiilkis P Useh- Peeeal or skia nal;?ée%aﬁ breferred
means\/\foé?t all,ngnerrnali]e 5%1%’11 e&l HeCc c}?%%otuglﬁ?to?qhe MkntibRe Patches preferably

ce an eri ence hysician or
prov1d~é%h&ibls<51@f1b@ Bnllldmcézi‘@b@ as DM }o ﬁemsatheyabsd)ﬂpaon ofithepodpounds.

oo ke B S AL S SRR Bl b S0
6,261, § DUl g 50I%1 r@SOfEa@ﬁ Bf Which E)Qh@&b@x@tedt&&%fé?ﬁ{ce% {thentikdtya

drnacéutical 'y acceptable carrier "per unit dosage!.
[247] LBmﬂrteﬁ, patdisagiacfude rthoss ihstadsingrol ¢he extalof drugalelivery to the skin.

pul nonar transde adm ni strat
puchpofes opbesie,h CBapaLes 8 L, PO BPa AR Sf L §An or o
monoﬁ’thf):lsygﬁni Qe@QQ%IﬁQhQ%s@FVOIrhﬁs@ﬁWf&%x&ﬂmexﬁﬁilevﬁ)ﬁﬂ‘llaﬁers the

pharmaceuti cal |y "accept abl e carrier or di | uent._For
adhesigp damgethah dlrg@b' confes® ther dar Hiei eanirol ppemlgpng| Which controls the

dlffusf%(r)lg cié'?% ?eesr é%tljf%i‘ﬁno gg %Ielg{)lreé Es S O‘Tﬁt\ba’c@lf-reswtant backing.

Such @ﬂ&ﬁg’rpﬂélﬁiees amtmrﬂi athbetcefniie dalgeom maaﬁedrﬂynet;&nb;l the rate of

_an means known in the ar t?ﬂ for nmpl e,
delivegy s, t0 Byloss e SioR BRHIOT AP RSP PIOS AR

[248]I 'T’ é%&{b%‘lfi Utf&né&Hfm) e, SYREAIBAs ohR! fhﬁ&aﬁ%ns Bfe adhesive

F anusc N’ some enbodi nent’s, administration is

layer, tar poiynher metrix Aontaimjgothe icampoamd antl owattppeoadtbackisg. This design

brings & S Ang a5 e 5P rug to the skin. Thereby, delivery is controlled by the skin.

As the drug amount decreases in the patch to below the saturating level, the delivery rate
falls.
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may be determned enpirically as is known in the art.

An appropriate or therapeutic anmount 25 is an anount
weoeubdsiossent to effect a | oss of body fat or a POSAISRIV3/031844

body weight in the aninmal over tinme. The candi date

[249] C@&ﬁ?&ﬁﬂls GEth® envedfidinay deatedsn @binbinatisn rvaquomadcmpounds of
ef f ect | oss of bodg at or | oss in_ hod for

the inesusiop| &, Wﬂfbuﬁqhyr dege rthatsigy adsqyhe  uspihd)ipet ecﬂ?ea%!‘ﬂﬁt Resyention,
suppre?ﬁgﬁ 3fa ﬁairayozglc%i gﬁ&fo%gzﬂddlso'r:&rrn% d ?‘H? cﬁﬁ'ﬂeﬁtaﬁkesecond drug

of ora meni st lon an consist o
is not 20F AAHOIthibitw cind 13(dlraestedimo\eérﬂethe ise@e ahmndﬂr asftht: Hefty acid amide

1nh1b1t@gf ggc e%g%}] %:ﬁ@sgp%g) 1st(:rﬁ§db}|§ Bsrglptg Cz}p:{frﬁglgﬁ commonly

: £ESTHPOh AT vesfon. Wh
o 8 A B 0 T, s
compoyed aifi the ihedntonsiserssd mostempomneomjprvuﬂr one ®r | hofgi ether drugs, a

) suitabl e.enulsi.ons abl et f.orns can
pharmgiiRith] ROPROROr 150 ongh e ORI B1c SUPb and te
compdtll G4 pYEFRRAS IWREESsed GPEIMISihA i witR 8h@bPmbicadthdt actiwbinglddients,
2004/033422 PCT/ US2003/ 031844 mcrocrystalline
the comebumd ofsthe pyesieat inviention|ang ilapether aqtive AngTedsite &aytbg ysed in lower

doses ﬁc‘gﬁ%%c tlggl{sgé gln glgrt g%r r(dl r@;‘f tg ﬁgg@%&%gﬁ{al comgosmons of the

presen® Eifvfeﬁﬁd)m thehgiRerthése thaticehfii fig oragerd herpactise m@d&dwr&s in addition
flavoring agents, dyes, disi nt e at | ng agents,

to the spmpaweds disceser 2bovéo i BMPIS 2r nhibdiop ﬁ@cerCf ipg s Formula I
orF or@%ghufj:?@fﬁé%gh\{}gﬁﬂ%kﬁ’& %1&@& §étnt 'W'?ucﬁx it hBVPE A ASE Bhibitor. For

onprising the active
examplé) @ RAIAENhhibitoa Acdordig toﬂ%mmulashchFcamuje [ahaynbe fomgiulated with an
gl ycerin or sucrose and acaci a enul sions, gels, and
ant1dep1[¢§sap'f ke containing, in addition to the active
[250] ! ﬂ‘? ; gﬁiﬁnacgﬁfcﬁl CESpHNM b tHeBredérdt- inbdftioh fob] 6L isaBlingual,
ut

ns and suspen5| ons can be prepared from sterile
subcut;aumr sntragmlsnuﬂlaesmtra\enmdus, attansdermedl, tosal RY mertdr edmigisgpiion, the

active é)awpw:l%?p/d{seglr?r 0\ a%ﬂglg onS%g aagxlxgxﬁ_p tlv%@rn%gfp% %Lm b&gdmmlstered

to anils aakd | Buthals (h NudihefolAs n&ﬁ)adrﬂlﬁitsfr@t‘ﬁﬁﬂ aiiked with conventional
i ntramuscul ar, intradermal, intraperjtoneal, and

pharmgedstigeloaneaers. Tlmp@sopn@mrurfdf@naa aEadninigigtion iicludg eed ferms such
A taken orally,

as tabfe?‘s %;cgll frllﬁ g rés:ﬁLXT fs, gltba'nﬁgsé S04 Wi g%}fseorr:@glgfeg%lgﬂsnto bg en orally

subhng@zilut@a tbuatalr &bﬂm 6th ead&mnrstrhmtn oraetosolisp ningplaits,h subentaneous,
bl oqd of the intended r.eci and_agueous._.an

intrani LSS PURERSSh SBRRE oA OL R AR pond rectal forms

uspsAghNng 15 agents, solubilizers, thickening

Ofadnzl I;Snts stabilizers, and preservatives. [246] Wth

[251] ﬁspthct embodinentsg ﬁrenﬂnlarmmquwl opmpdsitinssef the ippesent invention, the
nmet hods for. transd

f d
sctive BRI LA aHe RO AgE B ScBRLY RUBLURFL BT o Rpp HE Th Bosage uni

contmﬁ@ 110073 @SWW@Xﬂmg Sivhntasedub B rord QG0 500 d é.tﬂl’fﬁreﬁra‘ﬁ(}} #om2 to 200
USA. Dermal or skin patches are a preferred neans
mg offHﬁAHrlalwbu@rmmO@p@p upis £9r defly aHBiRsESioBnds of t he

[252] ew&%ﬁtdsg{ll to fr %gt gtsfzﬁ%wﬁ ec{ngefsl 1cgtponotroq}{é i@ A0 POLAG: carrier

ancer suc ease the absorption o
formulldions doimaich @Bular application are taught in Remmgton s Pharmaceutical Sciences,

Gennaro AR ed. 20th edition, 2000: Williams & Wilkins PA, USA.
[253] The following examples are provided for illustrative purposes, and are not intended

to limit the scope of the invention as claimed herein. Any variations in the exemplified
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O her nethods for transdermal drug delivery are
di sclosed in U S. Patents No. 5,962,012, 6, 261, 595,
wanw4P32a1i, 595. Each of which is incorporated BgT/US2003/031844
reference in its entirety. [247] Preferred patches
articles! a!ﬁ‘a}og ﬂf‘eﬁ&&l@ SEhiti8dcus RihE Skillbd grtisat freGhtefdeddodall imithinythe scope
to the skin. Patches may provide a variety of dosing
of the myseheingentoal udi ng a reservoir systemor a 25
nmonol ithic system respectively. The reservoir design
may, for exanple, have four |ayers: the adhesive |ayer
that directly contactspxXyvIiPkiRs the control nenbrane,
whi ch controls the diffusion of drug nol ecul es, the
reservoir of drug nol ecul es, and a water-resistant
acki . such a design delivers uniform anounts of
Exam@ﬁi‘d%’?f?ﬁr a specified tinme period, the rate of
[254] OFE Y& dhaltdnd fentage Weisiar talsa@00-360 Rxtand andlo S wissrice ¢20 g). All

B TG et i o TR g o
animalé,gﬁn%l(a)%ﬁgﬂs b}; ﬁncf HAYAT MifistP by PRAIATRDITL X 1682) 2l WeNgega@ primary

a wat er - proof backing. This design .
cultureerdfngstical satronatfrany 18ndyold 3¥isdr vy embryps and maintained them as

_Thereby, delive is_contrgll W
descritgg §iedhoting! HodibadBiartiatdhe 1 (0- 18 GRBYN; yPindtifed human
| @30 S¥&licantTipe €l ihearolletaée(Mhmstas, VA]. WO
astroc 33 FELs By Bl Grican B CRILICT: P8460 Conpounds. of the
i nvention may be used in conbination wi th other
conpounds of - the invention or with other drugs that
Examﬂlﬁggalége'ﬁgalfseful in the treatnent, prevention,
[255] SARRIESS LM daklaedgiOWagisg@thestzediin YiehlabagiorpGiuffrida, A. etal,
di sorder. In one enbodi nent thg ag’gonag dsu\g IS n(?td & RBI
Anal, BtadHeinnh2¥),t $1-9Ar@00®)-di SREIZA6 o (ERePORRY W provided by
HI S5 de0. 25 s flsidp e RiatiGHal IsiGles of Health;
(Naucgtlﬁ QP ﬁ‘é‘s" f?r%ycfﬁég%g%ln% l%ts lg?égéa@yd ar outle_aand i nesa%_
AMA408"RasNtro@OTEm I (Avonsmatl, KEE)edndr otherodrmgsnfionn Ségyns (St bpuis, MO).
sequentially wth a conpound, qf. the invention, Wen a
All chemgippls geessryiarthe RUanREatigh Of@hﬂ’é@as Rt %6\1‘%\%‘0 usly
with one or nore other drugs, a pharnaceuti cal

conposition in unit dosage form containing such other
Exam@lel8ys Sywuthesie of indwilpidensd i s preferred. Wien used in

conpi nati.on wi.th g or, nore ot he cti i edignt .

o G Ao o SRR | st N ol e 4

ﬂuoro%én' YQartndE ki mb%nﬁ?ib{xﬂﬁex%l agter [(8) owes obtiirmedsbyt braatment of 4-
en each is used singly. Accordingly. the . th

benzylaphrmotwithoabuybsqsoenais ¢re dofluqrehenylisacypnats, fespretivsly, with a

j.ncl ude, t hose, t.h cont ai h i i acid
cats ST A 508 5 R B 613 i o

biphe®RCVH. & e¢sTPbylolexibdibamithi Bdid orS-ploangyipgintyy tester (7), and

ormula | or Formula ||,  may_.be for Lt h _an .
eyclobeiylcatbgeic g anahmeMbp b1 R RiTBE) (B erdfyntesiced by
.exa i % hi Rigt or3- ety t §-phefiylpémad-191, and 3"

reactug%r g%lgh?@hrgm }g@f o‘?irtr%l éo’t%%ﬁ%?ﬁ hﬂbg’n gﬁt i}ggpr essant . N
hydrok P6iftenlyt3tdacbaxiylic aeidemtide abspeetinshsi Tho taitepfeackat was prepared as

follovs?sr: e3sigrrg)trnc;b%}llzeor}ct: ! z?c?d fa(r)nridcgroabltaing’dJ t?)lyI Pe%t%n of 3-bromobenzonitrile and

sodium perborate, was coupled with methoxyphenylboronic acid to give 3'-methoxybiphenyl-
3-carboxylic acid amide, which was hydrolized with BBry to generate the desired 3'-

hydroxybiphenyl-3-carboxylic acid amide.
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subcut aneous, intranuscul ar, intravenous, transdernmal,

| ocal or rectal adm nistration, the active principle,
woyoitosei2 or in association with another acti PeT/US2003/031844

principle, can be admnistered 20 to animals and

ey S BSR40 o
dioxana(i® il MaBaY;-AHG0 R.52 IgaﬂB @8 mmol) Leand BrQAI(19 wgl(gaczhided The
mlxtur@%vag @Mrgcl sr 8Pt 3kl H%u?sa@i LHoSfEd R S, PERNEH BRte@NWith CH,Cl,.

ons or sus t aken orally
The cgnh;mdqgmgamcalﬁmere e drig aver S?az%@nﬁm S¥aRQitash, Purification of the

res1duéi%§ro§c9{n%n blﬁBhﬁ[Hgiap UMb B0 2: 8)nhﬁcﬂrfbl<&9stb1&i’zatlon gave the

ravenous,. i ntrana | a lo o
e e RS oL 15 cypeon
D.E. el &5X104gN C(ltteiﬂgr28emlﬁxi3m(159,63))hMSp(lﬁzi)* Wa(zel@9|(h/ﬁ1) 183 (100%).

conpositions of the present invention, the active
ﬁM&ﬁbﬁ}lﬁpH&nﬂ@-t%oﬁylﬁd’lﬁm|a®1§idar To g&n&rﬁl thixture 3-bromobenzoic

d d t
s B3 BRI, SRR 5P .
solutioard Nas @De (2254 g;f Homm®l)tio HaOc{l 0 mL)o and:m4>ﬁ %memwhq@edrboromc
acid (1dg3§3§97 Whﬁn«%l? 51? %‘?d)h 18NSk rAabtP nl‘hee’tglx[t@l%z\ﬂlasviyéﬁﬁxed for1h

to tre |rect appllcatlonto
under vigoroue stéringdco rad ﬂ@aﬁCﬁlﬂf‘@pS phase gsfragied Hatheg %tuIﬁg combined

orgam@%’}te?é' wehd |dh%&tdv‘éf‘ Nd,SO}, %H&l FdontéhtiResdl MPaki®iation of tltle residue by
lence itio

maceut i cal d..20th
colump GBS YR ARPRRITILOAR, TUcon (aBoaidr FRryRfilioR geove the
desire® $AARLIE®.GU ) Ay ohitd adlid. OYleld 74051 Mit:i 138-40uP@ (E3EH). M8 (EL): m/z
227 oL Sy, HRRBEECn, anih 6; 599R6r fph 06 11 MERLEANG 94 (m,
1H); 568 D 200413864 28); F’C$3 (52@037 G?, 13144?H)a8tq5cﬂt,egﬂphﬁﬂﬁom (Nujol):
3327, SRisNPERs W@AGHG‘??CWMtcﬁlI he skilled artisan are

inténded to fall”within the scope of the present

ué eygﬂiorr%fﬂp E@M—’Eﬁ%ox&/%ﬂﬁhﬁdé TcS'a' Qilﬁ@(ﬁ Scob?eﬁ”(b % solutlon of

fenmal e star rats

3-metypiybiphenyed-caboyylic agid anpde €Ra( rgeSsZ WP em gﬁgﬁ (28 mL),
under N?ﬁﬁﬁ&sﬁﬁ&é @fM'i%ﬂhidﬁ o@flEBiﬁd OCHESCH, 6.4 0i16) war Ridah.dlHesrixture was

abor at or

stlrredmt APUR /[ ?ng?ra %? Ih Dqgencﬁ%yvggsﬁ\l % %Bé 63{1 gé{rg(g?%mth AcOEt.

The cdfibified brganie lajers oreid Wakhedemﬂohlsné rdoied o8e B, D dandy @maentrated

Punﬁc(aggé PF%SP&%@ bg { oﬁgﬂ?&ﬁh@h@?&pﬁﬂ g&cﬁef%%tgg&eﬁgbgave the desired
produ%zg@nﬁmomb@upaohﬁééew wﬁm&gp wrﬁsl(oc@t(m degqsn%;;H PHGHPr,0). MS
(ED: Qif@(}[ﬁﬁ/@%@ NiVER %? LIQM Ba@@@%r VYAH); 6.59 (m, 1H);
655 (o BB Ok TR SRS 365 14 e VAR B, P Bl 758

1H sﬁso 8l1 m. JRN@ujolBi33¢AcI 141, 165801637 1637,(130D ).
) (417H1ij6 (rinmonabant) was provided by RBI

Cyclohexylcarbamic acid 3'-carbamoylbiphenyl-3-yl ester. To a stirred mixture of
3"-hydroxybiphenyl-3-carboxylic acid amide (0.43 g, 2 mmol) in toluene (12 mL), EtsN
(0.012 g, 0.016 mL, 0.12 mmol), and cyclohexyl isocyanate (0.28 g, 0.28 mL, 2.2 mmol)
were added. After refluxing for 20 h, the mixture was cooled and concentrated. Purification
of the residue by column chromatography (cyclohexane/EtOAc 4:6) and recrystallization
gave 5a as a white solid. An amount of unreacted 4a (0.07 g, 17%) was also recovered.
Yield: 33%. Mp: 178 °C (EtOH) (sealed capillar tube). MS (ED): m/z 213 (100%). 'H NMR
(CDCly): & 1.17-1.43 (m, 6H); 1.76 (m, 2H); 2.04 (m, 2H); 3.57 (m, 1H); 4.97 (br d, 1H);
5.63 (br s, 1H); 6.14 (br s, 1H); 7.16 (m, 1H); 7.39-7.56 (m, 4H); 7.77 (m, 2H); 8.03 (s, 1H)
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(Natick, MA) as part of the Chemi cal Synthesis Program
of the National Institutes of Health; AM404 was from
W(Fac(mvossa(mvonrmuth UK) and ot her drugs from SpgmaStdst/031844
Loui s, Al'l chem cal s necessary for the
r epa or r Cly-20
ppm. 1 I8 e}) gﬁosgng;ﬁg; Péés i 1%%*} ?8@142“'55573 Rm-20Anal. caled for
CaoH, N, @BUB98.4 8 627 99aHi asa,nie&szwy%rfér?@+83e&, 6r65¢ DeRd32)
(4) and 4- fluorophenyl carbam c acid 4-benzyl oxyphenyl
ster [ .ai ned by treatnment of 4-
Exampi%ﬂzyll\&‘%ﬁﬁe’h@{ ?@}l{‘ﬁ n- but yl i socyanate, and ‘
[257] MblksiRironphedutinks Qajalaions, radpdagi ¢enfprmuidral aafysis, energy
catal ytic anount of triethylam ne in efluxu}g’
mlmmltz@tmmemd caimppua [SYPerBYRRh VYT PSFHBAAT ugiga SYbyl 6.8 software

}Tqﬁs@gg ycl ohexyl carbam ¢ aci d
(Tnposg er%*i%ent yl "est erfér?éifleﬁand cycl ohexyl car bam ¢ acid

carbam)yl bi phenyl - 3-yl ester (UCM697) (6) were
synt hesi zed by reacting cycl ohexyli socyanat e wth
Example g e BiodeaHedl assa¥Shenyl pent an-1-ol, and 3'

[258] ;wg " L PREN Yk acBoR iR hi GraAe Ih@n@ghl@hﬁes Irmp@sshyedemembrane

ter reactant was prepared as 30 foll
FAAHE&chmymm* cyoial Biild aelmmeusmm@and@mdwy[eﬂ@a@kan@m il (American

Radlolggeﬁ) etprﬁlgg( ﬁ‘i}quﬁﬁoiﬂﬁ cﬁgﬁi g&n Cg)emmgléaatnﬁ 2-08%0 %?éb?'k gg'cerol-

[glycer%l—l @% ’flﬂwmcp h&ny bois MOALO Tihrh61), aespécamlyl,eas subsmhemﬁhnh T.
hydrol i Zzed wth BBr3 to generate the desire

Proc. Ngtlroagbbgnbny! 43(2092DexVieicondusied bRilaend %ldmanspoﬂ assays in
33422 PCT/ US20 1 b
man gt torg sqi PIMSROD LA 88.. WaB RaRDSHZ ! 6,45 aciod, 5805807

’br onobenzonitrile
(1999))“‘@31) and'CBR Giadifg @é&ymn) rat brBb3lad hizfhbr@nek 2ing, CEZ}ovaexpressmg

) and H20 (19 were added. The xt.ur
Chlnesgthams@a owéqryggll.t{&e@eh HBéol?gpj-Pe HbE]é‘&Fr mﬂeﬁﬁ\%ﬁeg}%twdy,

Wﬁg @E‘?@% CRIDI O/BRMIT a8 AMRaSd (D
using Iﬁg trs;ggdy\% er é}lt g-r%g[%gvapor@te‘iabd Pur i ?lacatl on (()f ovane,
W.A. éthe. Sciemsj 858 HAGEBMANG 98);octmiinepterpioyasshivsxwith/ acequpmercial kit

: 8) d tal l t.h
o SRS Y AP S5 O o B PBGPEAE e v
and h&s’et serdm chol r(e%’f%%[s@o Nboth Birém Signﬂi St.J Lofdsg. MO)eand following
38y $147- 5149, (1963)). M5 iz 199 (

manuf§cl@y insBuctivsh &wmcmman m,lép tﬁr@awqﬂcar@chuﬂi)r%mww raf gortical

meuron%l v%%b%ﬁrﬁ{%%%é g}? e}l(s)I @ﬂ‘?@@gﬁﬁk?ﬂ% ?‘%&h&[}ﬁm@%%f@gat?&s for 10

min a03%¢ gﬁ‘i@% Xo eﬁEosSl@é it [ H]adndMaReCDr (2 nhid.3 Ig so?de mxpEriments, we

in H , and one of 3-nethoxy raoni c
stoppeddhe rf(asnthrsszwg Stk i exk e YaoBir i, e atbumin
X ERotiS) 4 -EDTA
(yve 16 IR ORI SEPLRS ch, Db OB 8o
treatment] blndﬁeyﬁﬁctedeeﬁ kl:p]db mﬁadchlm@mmﬂmethagoé &/ 1nwwokval).i 3 measured

Nazs d. Purifi f th
non- PGPSR b 20aD S ERrinCHE GFRG A Of QD OGN B pgigbolized

[*H]ankndarti€ Qaﬁ["@]etﬁ%l&ﬁﬁl@)’% Ad hfRbhPPhGRY Elnt Her experiments, after
having exposed the neurons to [*H]anandamide for 4 min, we replaced the medium, rinsed

the cells and measured [°H]anandamide release into the medium as described above.

Example 6: High-performance liquid chromatography/mass spectrometry

(HPLC/MS)

61



10°

15

20

25

30

desired product (0.64 g) as white solid. Yield 74%
Mp: 138-40 C (EtOH). M5 (El): mz 227 (M+, 100% . IH
wolebv4(0GB213): 8 3.88 (s, 3H); 5.71 (br s, 1H); P6TAS200B031844
s, 1H); 6.94 (m 1H); 7.18 (m 2H); 7.39 (t, 1H);
[259]7 V8 e)(ttacteﬂl'ﬁ)p.lds7ﬁc71ﬁ tissnes ibh a BefhandltchlokblorppafixthrR and fractionated
Nuj.ol ) 20 3327, 3148, 1676, 1640, 1613, 1584 cm

m1,
them %y Sﬂﬂ?&rg@ %}l@ﬁéﬁmmeoera%bf@quf@dacﬁdeta% dsal. Fjoghem., 280, 87-93
oo Ao aOLRoNG: Gy SR AR g gt by LS, v

an isokps difwtibi) meﬂlodl(gz‘ru(fﬁlﬁiﬁl A €>12;8 mtz)zl Biavhdmr, 2RD, -9 £36106))e,
a 1M solution of BBr3 in CH2C 2 (6.4 L) was added.
The m xture was stirred at roomtenperature for 1 h,

Exaanl@‘?Ch%thérﬁngthﬁﬁ‘ﬂ pctracted with AcCEt. 25

he conbi hed organic |ayers viere washed with brine,
[260] dWe dlissolyed mlzsanlpamﬁswh@elmer‘ﬁveﬁm 80/palyethyteaglysal €90/5/5) and

. .esi du col um .chr.o cl ohexane{ Et OAC
admmés:“:"t%r)eg gg\? P{ el'Pres InPJg&tlonp i f?? e%forgn,gersgsh A Eﬁeiaaured body
tempeYt@ied vﬂﬁh%a Metal 153b6 1(’1@{)6 a’i‘t GUO bﬁ@ﬁitiuﬁﬁh W[‘Kdi*m'occﬁf hysitemp

WS mz 213 (M+, 100% NVR ( CDC13/ d6-
hlstruglegtsd@(% Sifion, ) congecggd tng dl:gﬂ)il thepagapetergmaogie) BAZ- b&Physﬁemp

Instru egglf(ﬁc ‘i’%{@b (Nglg %}Iﬁ ’ca%&ﬁ%ﬁ?hgstg%ﬁfgc’ed cllses&%edllg) Tseng and

Craft (Téehgl A H. 83dl4 Fud 1A Phatdadl., 43534@1 41613(701))1.577 cml
Cycl ohexyl carbam ¢ acid 3'-carbanoyl bi phenyl - 3-yl
ester. To a stirred m xture of
E 1e §vd nyl - 3-carboxylic acid amde (0.43 g, 2
Xa"%w%?{ Fsd o ‘Egﬁe (12 nl), Et3N (0.012 g, 0.016 ni,
[261] 0 Wi@dissadved, U@Nﬁ 9@y yn DMS@XSIalmes@@amdtadm@Iﬁstﬁﬂedgt bi. ﬁB 1nj ection 45
r.ef.l uxi for.

it heffi 3 Rt WP FeBOah FAabA L T SeehE 1B Prig Pofiitomated

systerﬁf(S&Px% HES NeWeY Bik) CQiaWel%rHc@Hiﬁht@@ rt@ﬂféYtest cages for three days prior
ohexane/ Et OAC 4: 6) and recr]%/ﬁs dl zati on ave 5a
can

to theé@ma Eqeh test began @t tmrvnawmf the dsitk p tagtedfoy 24
17% was al so recovered. Yield: 33% M: 178 C (EtC]—I)
(seal ed capillar tube). Ms (El): mz 213 (100% . IH
Exani}dll@:z(ﬁ!ﬁﬁh&i'cq&idh 17-1.43 (m 6H); 1. 7_6 (m 211); 2.04
[262] g_rir?\l_ll_e) dllel)g)’lq_eii %Mnh%l;gors 41,11 gélyeth;lemlycojz/\@gerjl@é 30 nmgnabant in

sl B i o o AR e

M. et AL G BBAT, 40B6D63-24B{®9¢) 1. Anal . cal cd for
C20H22N203 (338.41): C, 70.99; H 6.55; N, 8.28.
Found: C, 70.83; H, 6.65; N, 8.17. Exanple 4:

ExanMPé fiUlagkickp IRl mitoPadthagl Mol ecul ar nodel i ng
cal cul ations, including conformational analysis,

[263] e e digsolvadnFivainhihitozmand: tmovahdt m@mqﬂuésulfoemwMSO)/saline

(773 agﬁgf grergﬁegctxtxjfgfg? %ﬁ:&‘%%§tg?% 21&?&& fr\élvatg %{% Tr pgl_] 2edt10n 30 min before

tests dBidaehiemdbadt! 3amuayefolUCAES]2. V‘Ehd)élemé@ﬂer@ qhézefws:&dn@pﬁsed of a

fromrat brain horm?enat es, and assayed nenbra
black Perspex annular platform (I05 cm diameter, 10 cm width) elevated to 65 cm above

ground level, divided equally into four quadrants (Bickerdike, M.J. et al., Eur. J. Pharmacol.,
271, 403-411 (1994); Shepherd, J.K. et al., Psychopharmacology, 116, 56-64 (1994)). Two
opposite quadrants were enclosed by black walls (27 cm high) on both the inner and outer
edges of the platform, while the other two were surrounded only by a shallow edge (1 cm

high). The apparatus was illuminated by uniform dim red light (40-60 lux). We placed the
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FAAH activity and cytosol M3 activity using
anandam de [ et hanol am ne-3H] (Anerican Radi ol abel ed
wQahemosa2s, ARC (St. Louis MO, 60 Ci/mmol) an#CT/US2003/031844
2- nono- ol eoyl -gl ycerol - [glycerol-1,2,3 3 H (ARC, St.
rats in 5@1&s§d &@dra&@aﬁ {idB® Eécordeﬁ&ﬁ&ﬁttbl\/ﬂmln pasocﬁuﬂﬁ)td@lbscleamng the
(Di T. Proc. Natl. Acad. Sci. U S A &‘_200%%%‘
maze b@twm(;seesjoqss I—$@tﬁ aretespaEdered e herin ansepsy duadrant wWhghheir four

pavs A7 R B4 fude” LR i35 slprnggli T ddrnttonl

time (peRénbiiMe opéh) A ReaYlEs Wereranhlyzed bp ehé-amy PNOVAnfedlowed by Tukey’s
CB2- over expressi ng . Chi nese hangter var cells

test. (Wreceprrded BRQipro gytl‘PBf e neashnit | inyan | gy cage (Columbus
Instrun%%mis? %%tlﬁri\\{}%lsy QBI) g%fk%@ ’)Ll iﬁl}e\% Fy M&’erzanﬁ %e@‘iﬂ %rhtour\}s—attenuated

) as a 11 gand (Devane
room iHtimélatedSey £006Y W&, 1iga4 6FkOaBoyrt 99 21)1)6' sp@hbin arobulatony activity

was assag f}égmgtggb%ﬂ%? I’fgag: C%@b\(ﬂg (éﬁgli ents L&l)'llunibus OH) as
descrlb@ﬁ %f%lvﬁ@x@l (AReRL R @tseﬁ %Hﬁosyz‘ Per2084, qufﬂ)e(ZG@(D)U Wedzor(ljy K. etal,

I nesterase; both from Si gna, St'. Louis, MO
NeuropisptRophimacolvgp B3 G460’ R00M1t Sg@tqmatlonowan%& giia for 10-days

old aci e 6t st RIS blgctaps: NS Sialed gafb byvsFAl bhfhy ANOVA

fouowécﬂb% biukeys téat f&nﬁmmumabman?ﬁfgxnbr@mp@ﬂgoﬁsorWé @ecariled 10-days
prior to exposure to anandam de _for 4 mn
old pup ml‘gmmequ@hmﬁ@m dn angoupd-aieping chpmOFTe fellowing the pocedure
| s- Kr.eps ta [
st FOSp GG, SO, AP GO 8 RS 1557)
Tests Wéak coﬁcﬁiﬁéd&fét\ﬁééﬁ 906land 1490 thranddagstedEOT /1\5 st Ehfagmwmte, adaruistered
extracted cell lipids with chloroform thanog (1/1, dru
after bagglingoraluesygolipetianr@a SIndil PEPSDVTT Aetied SeREnAN JHi gler drug
admm][sg?_‘}&e 94 Q@Ef x? %Bﬁpg%% &féh%]@ﬁ&% ba@ﬁe%& @Hél!yéeﬁ% overall

anan e I n the agueous
one-whASIEVA Iﬁollnimhdlby@qkeﬂsrtmhtﬁx indifvidual b‘ﬁ@wm\vgmgp eppayesgns.
the neurons to [ 3H anandam de for 4 mn, we repl aced
the medium rinsed the cells and measur ed
Exam%%'fha'ﬁémﬁbﬂﬁida@ﬂoﬁ%ﬂ dpttiRizhfien Medi um as descr i bed
ove Exanpl e 6: Hi gh-performance |i
[264] cmcsp:tautsgwapha,l/qa@@stusp@@ammt(ﬂ’wﬂcelﬂﬂ ws} abq Bygshemistry, 38,

9804-%%{12%@9"@} wi_' O(i% ?% %1\8&1%{3& éﬁ g%ine\ﬁﬁrﬁ%égﬁ%ﬁ%ﬂgrs 1nclud1ng

compo%ﬁ&is Mtﬁ%tlﬁﬁﬁéﬂ @Q‘boﬁﬁ@(ﬁl@ér SDILi. @@ ap&ro€ dVaﬂm{cad Sci. U S. A 97,
C rormtogrqlp (Guffrida, A _ et al Ag BlOCh h as th
5044-50d9, (2690)93 he@@we)wye CAFTRIGE T RRdh oA ftest Farbmcya%{ Sgeh as the
vativ
antlch<|91§ te@asé &g%lﬂ’élﬁlg)%r}?rg(?ﬁf)fg 1 %mj Doublr b, 1nHﬁJ'1tnEAA§P act1v1ty in rat

rida; A’ et al
brain Bieﬁibh&ﬂk AL8dugB7- 98s (1ﬁéﬂﬁ®)1)/e, Bs Emamm@ 1§bm@o:a)produced a weak

TR o BB b T 88T b7 s
SEM, 9:9—0 ég/ va%lc}?w% e@ga!rﬁg ! eg ?éﬁ%@ﬁi@ ﬁ¥nét subéiitﬁ‘éﬂt ivAth a cyclohexyl

neasure
group (3 ICso = 324 + 31 nM). The aryl ester 4, the benzyloxyphenyl group of which can be

regarded as an elongated bioisosteric variant of the naphthyl moiety of 2, inhibited FAAH
with a potency (ICsp = 396 + 63 nM) equivalent to 3. A conformational analysis of 4
revealed families of accessible conformers differing mainly in the torsion angle around the O-

CH, bond, with substituents in anti or gauche conformations (data not shown). As the latter
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tenperature with a rectal probe (Type T,

Copper - Cost ant an Ther nocoupl e- Physitenp 10 I nstrunents
wORM4/088428t on, NJ) connected to a digital ther POTEIS2003/031844

(model BAT-12 Physitenp [Instrunents INC, difton,

$¥seHibldid thdEshiap® Cerd e Iﬁ Bibyl hidivative 3, we
confoml‘\}%l)ons aglﬁtrj& Qﬁgégf@p quen A H gt al . 9 !‘y

hypoth@ied ihaichey migh, bezmaswnsmmt}w imtgretion: mo 4 Wi the Fiesite of

1 d d
raxit ks SahERI AR T PVERAR a4 e o <
nM), w&m W8$ furthée optmided e é}@tbﬁlaltmtrﬁhdaﬁcatxoﬁm of -the dittal phemylsgroup,

by using an automated system (Scipro,lnc., New York).
resultingan thepotent iubiford@tHebso ¢ #d- Q’é@,lt)@‘gﬁ"eé) for three days

[265] g\%é% aqnﬁﬁls«%]shﬁdtd?ﬁ%ﬁ? )5)@?151 bﬁsshégé%ﬁﬁﬁt FmpBdeARYE 6Qﬁa.1y inhibit

ase an ours. 20 Exanpl e
FAAH éﬁi\hf}ﬁﬁf@@h tah GifeveRPRP intéracieswith dmb dBApiHe |(dﬁ'qa bt hown)),rpossibly
rino

t hyl | | / wat 1
due to s@mu&@o%mﬁ? e o5 8 RotveoT T Sadub Or e Clbaie ergyp. This

il e - Rlcycle derivati
mecharﬁ:xgslﬂ %Zeefgf?ts Eg@ﬁ%@ %@S@?ﬁo‘iﬂ gg@ 0 la(érfg Eéti cyele erivatives
descnbé@b[yﬂldgeﬁ@ﬁalt‘f(lbmf Bagti i atly Hr&nﬁiﬂ’atll\éiccid S&mI Ue& HANBA 5044-5049

(ZOOO)XI gjgylg%) a;cgéqsq:q%g[;jetl%l!yy gAm nrgl}b_gtnor :é%n‘gtgﬁ%é \%gsuch distinction is
that in @fé e?o thrgc dgés‘%rieg %’8 %9 fssstg%g}% @epehdﬂdn@ 65 it h oﬁl‘xdblclty of

est & ant n bef ore UCMVb
the ﬂeﬁbl@\é@ﬂ&ﬂlaiﬂ? ihefeag i thasasbanfatd seeids péteacy i nzoshalavest ‘e:pdw Shape of
annul ar platform (105 cm di anet er

the rigk] exnis WIS HHCEDEE: 300G TETBREHEE HPOTILp! S with a 5

t d I
s G345 ook R here ity M gl

series, thelinhi6itos/ act1v1BSwahmp¢(abmmomidJ@yTabllelﬂ, 56- 64 (1994)).

Comps STBEEHS5 ECE DERPD s DL B s o

exogen%luéﬁ;fl—ﬁ% \Q%ﬁcleeb}l Hﬁac@tcbﬁfcaf WordY B SithAUatasbsORlith 10%, values

1 cm high). The apparatus was
that pardllelmh thﬁembthyeM| thembnade mapemtlbn@ﬂﬂcw©2,azj41 9 nMpeUCM597,

d the 2 04/ 033422 PCT/
050 R 508 GlndPhrty SRA O GEBTPAD oy PR Faio T docs not
inhibitASX AACS, mbhiBfae0(tapleCl o ARl MO subk effsz@id ab)e dvoreover, UCM532
sessions. Rats were considered to be I n_an

and UGNEH aselectiey impeired theurealisiong ofek Blanandamide H@rt]hout reducing its
Resul t
e 5 P55 PR BB ) iy . o
eventudy @xr’@&i@kﬂ’ 73 ) n%ih‘%ﬁsn GE ey aﬂéﬂ@Anﬁnh?mhetﬂszynﬂﬂ[hé]phsn@m1de the
t est recor ded not or eac
intsacefipias conterineknegel sbebAeratan e R ek dly (R in inbibitor
treatedq}_lllln aﬂ %ﬁ-ﬁ%l 91@ {ag]ﬁ?lgolca} e&tkd 3tﬁ€i aRArRISRSUd Rarisport blocker N-

enua om’i I ['um nat ed by a 20-Wwhite
(4-hydlr¢y@lphenymmcamoummd@f(AMW)slpﬁelnan Dppmnlb wiffech rsjgra Bieanglyt spducing

PHlanpndarn dpdtiealieion Beatamg f1. & aF FEBS 18R] Sos F3EHE997) (Fie.

1c). When UCM597-treated neurons were exposed for 4 min to [3H]anandamide and then

incubated for 15 min in an [*H]anandamide-free solution, 42.6 + 8.7% of the accumulated
[’H]anandamide was released back into the medium (n = 3) (Fig. 14). This process was
linear with time (Fig. 1€) and was not inhibited by AM404 (Fig.1d), suggesting that it

occurred through passive diffusion rather than reverse transport. No such time-dependent
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descri bed el sewhere (Ali, MM et al., Neurosci.
Lett., 284, 57-60 (2000); Wedzony, K. et al., 10
wolkogpsehophar macol ogy, 23, 547-559 (2000)) . PEEAS2MB/031844
duration was 20 mn for 10-days old adult rats and 60
releaseswﬁmbbs‘bevedam:onﬂr@l mtupms, theé meedainy nédrhﬂﬂitcml)byomaimchtebidual levels

foll by Tukey's test for.individual .
of PHlurRdeNiGr HeL GHER FPToHE PRI Beoth: diapeiery| GER studies
1dent1fgu£’ r]%)‘vt:f @&9@'0‘? e akeZ MHIBRSYs | ST PAAGH RSk Qe 'p@ﬂently block

| owm ng the procedure descri bed by Cuono
anandagtide brea@cdﬂwm intgct brairaeurondeur ophar macol ogy, 26,
701-705 (1987)). 15 Tests were conducted between 900
and 1400 h and lasted for 15 s. Drugs were

Examgﬁmzm Thegetdeleativi§’ basel i ne val ues collection (15 s)
pups were tested again 30 mn after dru

[266] aHﬁaMﬁ@t prat {USAMS Phaindibvifed oF APk bk alifd a8t pHegt idhe agiuifige of three
b

s FTRER BRRIE 0L, ISt 0 B MBI,

cholinéé&y, iandnsit b2din x@vglyeedds 11bmd(MGED1t('ll“ﬁble &@)i ofhahak of MGL

optim zation [2641 Despite its unusual al yti.c
inhibitQ1y fa RRIEIEH é{trpqted@rmy 1n|\):1ght th§| propgqeg gen,pgttlp§ engyme in the

blologﬁpﬂlagWﬁ)&lﬁh&h{&@ﬂélﬁeml ) @YinB, YaboBt Naffdcad, Sci. U.

serine en1n or' S, inc ud| ng conpounds wth
S. A. %ﬂﬂ»ah@hm@bggﬂoas cBugbinoidptesetinahe bF!nmcheleﬂam, R. et al.

Biochill, Higstiilg ot AGIB3LSETGr. it Bt ied) it s Commun,

215, soby @1@9§Ftst81|119|1~11 N2 1. ENBELe, BN 73A7H U 997)) Tpﬁlﬂeenaaore UCM532
compound 1) may inh hibit FAAH activity in‘rat brain

and U@Mﬂﬁhhmisno M&ﬁm:gmamdme |traesp@t:m hﬂénan agirogpioia; geHaor on the

b1nd1n§h%f|n$ %ﬁyg@%‘f E‘xﬁ?lgq ?ﬁ?gﬁ]cl nhl ?ors F@g@e 2)18 Eé/en further,

UCM3$32/41 MR not §§Mﬁcﬁ1‘cfy 1§“aeracY\’GJ|1tﬁrh p@lﬁél cﬁ@l&@@e@ﬁbrbyon channels and

rep aC| ng the N-net hyl” substituent with a cycl ohexyl
neurotgnsnitter Ararisputers; 8Ridh 1ﬁclu¢ﬁm adelbginaiy) Aestand Abp; adrenergic oua,

benzyl oxyphenyl group h c e 30 regarded
Ozns PANG P APRPBI OFSSE ehitemis AT Dk R fito Dutyric acid

(GAB%&G%%%&]CWD% s{m‘hg H pF ﬁé? rf'g\ﬂsuh t%ﬂ&l’)r*ﬁ %Q ific, receptors

equi va con ifat | ona ana ysi' s
(data ﬁﬁt sﬁowh)EV Taiscigh aﬂbétivﬁ? fof FM@&ﬁd:diir@ed(mfto rexemine the effects of
feri nlg/l mainly in the torsion angle around the O-
UCM m&ﬁ@ 5% imlizggumplsyent s in anti or gauche
conf or mat i ons (data not shown). As the latter 63 WO
2004/ 033422 PCT/ US2003/ 031844 conformations nore
Exampleoi3e| ¥AAGS éultibitibntzheiwhape of the napht hyl derl vat ive

(2671, s SperOHGRL ( o, iy DR VR o0 PSR D e inactive
analogo? gﬁbﬂﬁceﬁrﬂ SrofoiRa! &k%%ld‘é{)érﬁﬁni Rhibi€oriesh@m F’AAI—P&:tlwty (Fig. 2a).
en detivative CG 0=63 9 nM,

whi
In six Experingents) ;hualfﬂn@emabmhérytmnew reacheg @t 9604t §- %mgdfg t%M532 and

0.150 gr@if)(g) 1F1§:]( nyil?%ﬁ%‘fp@e 11{]%& o,%%%%xa ngof)@%tf%fw (0.3 mgkg’

, 1.p. %I%Hclnﬁwdﬁ%s 24pid 6 dhysi(s EXpei), HeRistens (9 LR) (mgarzb) and
onpounds 4 _and 6 may inhibit, FAAH activity throu
accompnies be\Regni issinG clemiona ﬂ%?rPf%Ptcﬁnieﬁbo%%*ﬁ?ﬁ’Pém e sz g@tand other

fatty acu? V\manoﬁf}ﬁéésbt!h){t are substrates for FAAH (in pmol g of tissue at 2 h after
injection; oleoylethanolamide: vehicle, 137.0 £ 14.3; UCM597 0.3 mg kg!, 725.3 £ 28.6;
palmitoylethanolamide: vehicle, 259.1 & 15.0; UCMS597, 1324 £ 395; n = 8-15). Parallel
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due to a nucleophilic attack of an active serine
resi due on the carbamate group. This nechanism sets
woheo4peent conpounds apart fromthe a-keto PCT/US2003/031844
het erocycl e derivatives 10 descri bed by Boger et al.
changdsBn [FA BAGREviey ald fattyRicliCethdidldmidédétls Were. aldd mEasured, in various

97, 5044-5049 2000)), which act as conpetjtive. FAAH .
periphrahtisfuenidata potrshownbr In agieeant é‘ﬁﬂb@eéﬁfgwfd@ {hitiop noted in
our in v ro E)gﬁhrﬂ ﬂtst bR: iﬁ%@%\ﬁ@bﬁc{}%’ ‘rﬁ)éf;ﬂ%ggg 'iﬂeeﬁraﬁoéo‘ﬁféffly of 3-AG (Fig.

ent "on city of
2d). erX|bIe acyl chaln mhereas in the carbanate serles
pot ency i duI ape. o th
[268] a@@,paqw%usipbngfe&yve 3" H:eV\ng %agii A%Ed et ﬁle, Proc. Natl.

Acad. REPTERY 4 s, @3’?"1 997@(2@01- F’m {REtiYh wak Q¥ddciated with increased
representing the nost effective acyl chain in the

sensitisitk &4 ﬂlemdnunxst:ryMIEOf segemsls anfelanmds. blAtcngI‘;ilfmbt, iWEMH97 (0.3 mg

o 55 BRSSP et P e RN RS v

subthr&hol EIQBESOMEnddhlde e neary Ye. ), Wikréstit Gad tanéffect when injected
neurons in primary cultures, wth | C50 val ues

alone @gazdf)e(lF@dzrntgdaos 333961 4 rield1 4% ArenbPofic e Fat-Adi ‘bfns 21143, P <
32, 214. 79 .aM 7
0. 0001( g » ety B ol Fragtiass r?p%ﬁﬁ%%’%o‘”aﬁé%g%g LM CBY7 versus

anandidiide pt@ESCRBY7).i nhi bit FAAH in menbranes (Tabl e 1)
had no such effect (Fig. |Ib). Mdreover, UCVb32 and
UCMb9O7 sel ectively inpaired the breakdomn of

Examhfé'_ﬂ@nﬁﬂﬂﬂﬂllg tWeldPRUS O?E%LA,&;?%‘ Pitéﬂ acar rier-nediated

cau3| non- net a nandamnmi de to
[269] a’EhmrghI HOMS32 aM]dJCMS%h tincabdsyd dxain dnapdgmideclevesir bry . did not

o B S o BRSSO ok O A 45 cucps
anmditﬁﬂdka;%@féﬁﬁb d8sadaT UENVKSZ (30 higdbey, ibph drr[)U‘CMSQQ 0.3 mg kg™, i.p.)

treat than in control neurons (Fig.
that mwpmailyd blacked aEAMhmcﬁﬁltYrm@p@ﬁdt 1191 orekadepsi- (rigid  immobility),

hypotl%t nyé?rpﬁ@%l )(%Ege(ﬁ??e;d? ogd t1 paﬁe)( u0| népfgglds@?s of CB1 receptor

activati @ra@eﬂ)am?det AINIEHINRE, mwmz(, ae,l, 2431281 (M9%) (data. not shown).
FEBS Lett., 403, 263-267 (1997)). (Fig

The coyTnBUTs fexetde doHEHeto ﬁ@dmwtﬁwe%@aﬂfe&ffe&m?ﬁnﬁw&mdds of acute
pain. %[rg[laegrﬁa At %‘fat?%t Ghe &gaéu%wgétgﬁﬂgﬁ% %&ngﬁfb hoki@R thermal

reé sol utton
stimuld dﬁommatmlﬁmﬂyamgmm despuas: lateneias atla lask of AtSomg g’ (F1g

o 0= Bk L RO e L5, g e o
test, \&g)i:d Ontddhres %H We'?gachbﬁ’st tolchemRGFHESUB ‘éaxth%b U&K‘JMBWSGU ¥eng kg™)

fusion rat r t han reverse transport
attenuttiedehel eppbngease of @Ain/\@h2vion/ WEB itk PURD m:anobq e phase (Fig.

e

U ihdklanagdan dagCas ah@d) aue mihiicked, htbeftr lessefidvtiivelyn by UCMS532
peri od. Together, these studies jdentify a novel,

(data otebown). Erbasvis corabaraiertBese otaipphin BwitanyRAAH wrnics (Cravatt
B.F. eEOt ero}-';ﬁ'gx &l oA Cﬁca@nyda’médgl bsg agjjﬂv%%n(ﬂom)”‘QBdlgﬁtﬁigqthat acute

disruption of FAAH activity results in moderate CBl-mediated antinociception, but no

hypothermia or catalepsy.

Example 15. Anxiolytic effects of FAAH inhibitors
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Exanpl e 12: Target selectivity [2661 UCMb32 and UCMb97

i nhi bited FAAH, but did not affect the activities of
woOhom®33aedi ti onal serine hydrol ases: el ectri cPe&iUS2003/031844

acetyl chol i nesterase, horse plasma butyryl

[270] %%érﬁﬁ?t&lﬁeﬁﬁmmaﬁchcﬁaﬁs &Fr aiafid nide Ghat emrghdue hiagaiied by FAAH
able 2). The | ack ofl\/GL10|n2 on is ¢ CB1
mh1b1t1pla,r\t~/¢ aun@d oy thegegwleiomgt qrptionghieagivityh 40 pﬁhEFﬁo%S&n? oFES

thi t
AR 08 BTGy R B g, s o
implicaA¥cPit- tg@@bntadlj .of aﬁxle’?r ar(dZt@egZH)grkeahmJM eeald dyendia!. tAcaa’ Sci. U.

cannabi noi resent in the brain
5. 4. 58, DPRel oS S, Mg ol sYeggs ety s g a8 d 20! K, 1. e

al., J. %@sg? 9% A9 1%@6!@1)) R@&ow%lg%ﬂr&m?&f Sifmabinoid drugs

producéslﬂﬁﬂae)l enfotionhEresporses GvBSRs (ChaperbnlJENEOF., Herd!. Rev. Neurobiol.,

o ) S R B R M Pgon .
Br. J. ??%clm% r RERPiPS000Habirgird) theE 0B batagdifst, rimbkd¥adl elicits

id Aot signifi cantly interact with a panel  of
anxiety2like dbebptiossin irgs, elkwﬁteigsthan@uswém of r 3n dwiFippie ranxiolytic tone

t
a0 SRRy rAaRo P[RR IERIAIEE fct 7801, 7, 2050
2054 (@797 b UK @R ER Net BB Py&m(aa)l- Bibl@hérh aBetiavy 7am mmqagm»
acid 20 (GAB A)A agoni st site; histamn

e Hii
[271] Weosed twecphvemaenleipellyi validated animal HP@E’@;S’? egfe (elgvated zero

maze ta%t '11%{] &? %ﬁ;latgl‘l ﬁmﬁ&%\; goﬁg% éﬂ{m §é}rt ar”:l'?’%"z'eﬁﬁﬁﬁ&'{ &aRfts of an

elevatddi Mfuddr praifeem Banphe oj)éh afdAtoi clbsedi quasinants and i bagd on the

e 1L ok L SEAER, S P o g,
where Errﬁmice:%k%kp& B? ‘Bi‘g&%ogg(cﬁ&eg(ﬁﬁg ndantt d10m.pi L |}Uzﬁr79&col 271, 403-

activity In six exégerl
411 (1994)1‘ Sh@herdalJ H.rdhiabj Psyvhvphasnac@éagyedﬂ@t56@6 0996))0@%%113' used

anx1oly‘q,ﬁ %\@ﬁ OSHCIESPS glam%zﬂél?%)egggegolggre%ﬁng ./pr?}a)ggg@ %? tmi%f s%@ﬁt in, and

the nuinb8 of en%%linaaeﬂinm tthpepasmpaRtindnisn smsleﬂy,(@cwsm(ﬁ ¥nd 10 mg
persistent (> 6 ) (Fig, 2b), and 30 acconpani ed by
kg, ipi) gnd UIGDAP7 €0.@5-81li g Sgi.ri-ptryokedhpnriplyedike responses at doses that

cone SRR e B DB BAPE L YRS ¢ g ) = 3858

df = 2747, <to.eeuerat 72, af a:f 2/27 Pi<np@t}).i dmkeeping w1th an 1nv01vement of
ol eoyl et hanol ani de:_ vehi cl e,
endogenguk gnandappeg, 3he apxiglyticpke ﬁffieetwefqﬁ‘a%ﬁmfﬁs att&%‘rﬁ?%f%‘/ a non-
i L 18))-(rRaud) (rek 14.87, df =
anioggft ghos SRR Y ionit e pe s (1 M AN EIB S
3/31, P&t0.001)y Moot the effect verd apmlrmﬂydbSSoemtddsfrtvmroémralls?banges in
nmeasuyr ed | var | ous eral, tissu
motor gyt indegdy e AEM2 T el O RECHE, iRyt orease in
HiBh WAl faldoMn¥ddohRe® B P SinhsTRBAE, ﬂif@bﬂof—‘ sl?c)wn)UWE‘o at doses
ammlg&gjeﬁwtl chang;?eot he gtr?r alen gontent of 2- AG ( F|@g }?
that were higher than those needed to cause anxiolysis (>10 mg kg ") (Fig. 4d) (F = 3.57, df
= 2/22, P < 0.05). We confirmed this dissociation by testing UCMS532 in the ultrasonic
vocalization emission model, which measures the number of stress-induced vocalizations
emitted by rat pups removed from their nest (Insel, T.R. et al., Pharmacol. Biochem. Behav.,
24, 1263-1267 (1986); Miczek, K.A. et al, Psychopharmacology, 121, 38-56 (1995);

Winslow, J.T. et al., Biol. Psychiatry, 15:745-757 (1991)). As seen with anxiolytic drugs,
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5 [268] As previously observed in nutant FAAH 1- mce
(Cravatt, B.F. et al., Proc. Natl. Acad. Sci. U S

WA.2004883429371- 9376 (2001)), FAAH inhi bition waBCT/US2003/031844
associated with increased sensitivity to the

UCMS%‘%E%(%{?N féﬂhb&f‘ul%fas&ff@&ﬁﬁo(lﬁg alp(Aan 2ie7; dte @/, iyky0.001) at a

kg p.) intensified a ol o
dose (Sting kg é)cthealwi mmeﬁﬁmﬂpntp@nﬁ@qvmme(détﬁ thtsggwgw; - 2118,
subt hreshol d dose of anandami de (5 nmg kg 1, i.p.),
ns.)- whereas it had no effect when injected 10 al one (Fig.
2e) (Ftreatnents = 38. 36, df = 1/143, P < 0.0001;
Ftime = 3.79, df = 12/143 < 0.0001; Ftine x
Example £t Guenall Ehau'nmolqgfcaLAff_lYIMP, P < 0.005; two-way
EGMRARA X1 represent a new
(272] @%ﬁy aci d tl\ég)g?%z%l%lmgg? ?2%?‘519?)?&1 FAAH i nhi blljt ors

class of 2gdn?5@ht 1’@%1@ hniXd¥RRde mackitdGhe®y tangeting tedntypegliylar enzymatic
anandam de | evel s, the

sctivit B Alim GPMEWar WhRAD P mPBEFIIEE oGy RAR sotvity

with arE )f&% %Hfésof @Hﬁﬁﬂ?ﬁ‘aﬁﬁmeﬁ%@ﬁh{d d(lssm 1ﬁf1ntd631\rﬁéi&oﬁsl @ndrgn MDso
my l.
value ofmmnsmag lkg lﬁd)lhnﬂnag smmcadmlmstrgt%pm @hﬁ:@ﬁ Tﬂ@s eamap%rks’slgﬁd much

greater( $e|lﬁglpglé)lé g‘rmg%# ﬁ-zq{l ang rpc%%lﬂ% rlrénm g%lgltgg?‘[&ge gﬂﬂ?du&%cannabmmd
receptd%? Ss%fgcﬁ{rltyz thaggt 31000 Nard dNEGIE rA@renzime éfivadled inGhe ldeactlvatlon of

Neurobi ol ., "13, 243-281 (1999 data not_ s
the end@nomwmbisoléx@ﬁrea -AG d@@@félrvlt}’riﬁé@‘f§ ,500).  Such a Wekiarkable

target lﬁnérirﬁlggf:lé:}h 'ésl ﬁ%& 4%05 c'krl)fto %ﬁtﬁmﬂe’u@%ﬁ%@ts i Fwé.- Thus, at

est neasures the
doses i Hﬁiosﬁauoﬁmrls&AHOamoﬁy and saﬂsmntmllly raigedrhrkin, anagiBgde levels,
significantly | eh%t hened response {at enci.es dos

UCMS andsitsrgnalge 1UCHPG2 didaot qyake gaiRleRsy otk PO PO (i ature or
stlmuI%tS fe r%d]lnl%,] Iﬁ%gé‘%( e)g ?ﬁﬁm{(}ﬁ{s SFRQMbin P §REYi84tion M the @odEati@Ehaperon,

I ch neasures nocifensive reactions
F. et al. CC/ENRBY. Qddurdhiclsus, ﬂ@ﬂ?ﬁ@b(l%ﬂ)%w (0.5 ny kg 1)

attenuat ed t he earl hase . .of a| n.behawvi
(2731 PNexT@elsro. bo ot o ¢t Bt CEBRYAL -ttt setbogses, which
parall%%ilﬁé}li 2 ftf 18018 FRYAN handCREr@niteg@ned by the CB1 receptor

rimonabant) (0.2 ng kg 1, intravenous,
antagdnis@ri)no@&lbag;xt 3a and b) and m m cked, aI beit |ess

7o YRS e YR P b vy

like bét@ilﬁ‘)‘{@H' eARarBirfe: thettorflt actids @f .anMadamidé\ond suBsst. of (CB Breceptors,
9371-9376 (2001), indicatij.n tli}at acute that might be
whlchdng uptm@iiw be mapgedain P%Wll’fge%ﬂl 5 n FRpsgEn sges that mi

implica! a“l &5%1 gc%%égﬂltc GALS ilgé:ﬁa%nfafé? aﬁﬂftgdﬂl‘a thlé)éfﬁ%? G laﬂzf cortex and

xiol effects of F
the piofahial todkisx, &6y \mra@ﬁwo(ﬁsanzanéﬁm uszom3/(@3111$144L Ptzab,l Trends

To identify other intrinsi 0 anday
Neuransighis Bd-RTOPFR B gorampbichiisnalics o CBRECE e fiepttham. M.
et al. tlg Sc i lz%ﬁb’ O8k:i Ot/ §r@t R n@32[1@@@('1gﬁ’(l)i\/C.‘tlafs@fl\/ﬂ; br 81§ Neurosczence
sons. receptors are expressed at hig

77, 2[99—\3@8 S(1097r aﬂmeﬂeﬁglgimsCBé utskepterst e thesp gHEICHIIeSMAIC ﬁxcluswely

locahzed to the axon terminals of a subpopulation of GABA-ergic interneurons, which also
express the peptide cholecystokinin (CCK) (Katona, L. et al., J. Neurosci., 21, 9506-9518
(2001); McDonald, A.J. et al., Neuroscience, 107, 641-652 (2001)).

[275] In addition to their anxiolytic-like actions, UCMS597 and UCM532 exerted moderate,

but significant antinociceptive effects, which also were sensitive to CB1 receptor blockade.
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inmplicated in the control of anxiety and fear

(Herkenham M et al., Proc. Natl. Acad. Sci. U 5 S
W@O.2004833421932- 1936 (1990); G ass, M et al., PCT/US2003/031844

Neur osci ence, 77, 299-318 (1997) Kat ona, 1. et al .

These dind{¥gs éﬁ%f—ﬂlkmgl%klmﬂﬁﬁﬁﬂ%ié%e;(o%ﬂ)fbr)mut&&tcw amutee(Cravatt B.F.
adm ni strati on of cannabi noi d drugs ﬁ (auceds mark%
ot o, drge Wb A Sondbes 1 PEAGH 25 ToctapLP R rdesspor, (e emerging

roles ﬁb{“’r“d%\yde g oﬂh‘ﬁa%%é?éd%%éﬁf% 1616%%98[3%{' hens. Opin

Pharniebbm50-B5 (202)). JSinPs ymbtiadal ytated 783y stvnghl mAROS1Yain sensation,
Thlrd the CBl antagonist ri ant_elicits
it is possibletthay mdolyein 2piedt daye cpnfp e &9 d‘é%@ﬂﬂlgoceﬁ?egve effects of the
mél%lmi enigtlngﬁ&smﬁg [th 816 §MRE titd CorhiRntsPIi &hﬁﬁ*e Mowever,
ogenous cahnabi noi ds (Rodri guez de Fonseca, F.
furtheméxperifenetice, 276, 2050- 2054 (1997); C. Areval o R.

276] (i R incteai et et ek ¥irhd magifine those

of the 8B %n&%@ﬁ&n& Qhnamdie! XAG. e isaliewg tiefleford, that RZharmacological
test, and the isolation-induced ultrasonic em ssion

actions et thes'ﬁh@onzmimdsrawbwboﬂsu @ﬂ%ﬁm tquthe OBlepptagenigt rimonabant, are

| f
pnmaﬁa&a gﬁ%’t *’3‘*‘3 oljirdrgn a\émase won t e%%ﬂ?li\%\%f rgbl?\?o\g‘g ra]llsg r})roduced large

elevationk M ' thel N&dINCHE t GveXplapdanides aadlvgs, orpﬁhmtoyieﬂdaﬂotlamlde and
fear of open spaces, where may. he attacke
oleoylpﬂ;@@qig@}@p (wgoggepe &ocgniles dlquy]erecglbloéq)gyicﬁgf ectsjare 1nde;}/endent of CB1

receptgféé(,@a‘gg%gﬁb Aﬁgtrl%g\gcﬁiggy, %ﬂ-’/g%ll) (19§§ 1994) e dKFofdeca, F. et al.

Natur&]l414i20821¢ (26HJY). anxi ol yti ¢ drugs, such as the
benzodi azepi nes, increase the proportion of tinme spent
in, and 20 the nunber of entries nade into, the open
Exam?) rtments. Simlarly, UCMb32 (5 and 10 ng kg 1,
.p.) and UCMb97 (0.05-0.1 ng kg i.p.) evoked
[277] afhisoéxptripte prd«edase@xpdﬁ&éﬁ aﬁllblt@S)eéCtohmlueSc &urr evgsoHb eerupounds

accorc{qgg%o lggfrencnj1 rlg golr[}?o ?a hn hflgeg}esul@A# t%%}%{htey oln{b(?\ﬂ%%so are Fshown in
Tabled. 7. 7, df =2/27 P < 0.01). In keeping with an
i nvol venent of endogenous anandam de, the

anxiolytic-like effects of UCVMb32 were attenuated by a
Exampbnl®5 anxi ogeni ¢ dose of the CBl antagoni st

[278] ' 'rﬁgs?e%%%{&fg p& Hg%ﬁ%or%?tzg ed) }5 E{S%\R ér?%lg(l%: of Olﬁgﬁ&aﬂgflcarbarmc

acid aRARRERRLH Yheili reBaBisatiewd the sxdiausidlal stolvanrge$ FJAIAH ot or
behavi or. | ndeed, although UCMb32 el i ci ted (Lf
[279] r Reecntly, stprimst rers the asumpgion hab GREDRTG 3¢ disteps ﬁ%‘ﬂ JFles active

n t )] I
s UGERNFER B F T E SR o DRI ) S v
develcﬁﬂ:&ith)dtyﬁé\&rdlﬁ’l&ﬁn]mmtw atfivigy withl go¢drinvigoBind inbivg@otency, and
2/ 22, < 0,05) conf| med this di ssq £
as arqsggﬁx% oIOBES ST -« PRSI bl RIS R iR o are published

in (Kzﬁﬁ’ﬁrfas'SOE‘t 094k Aol & e IRA20HS Thide, @naeul gf Med. Chem. 46, 2352-

streds’indlced vocal’izations ~emtted by rat pups
2360 (Zz(iﬁ?»\))eahd frsornonged hesdn b(yln¢§eg¢nce1mRtS entirgly. = Notably, most of the

compapis TS, EIE Mo SRR e 3nad SFSIRRE A BB potnscre

and M@Q%}i :do 6 BEldaw/cashabinofd re@éptorsquirehrﬁ’ﬁl}lq’rﬂﬁRnyvestlgatlon, aimed
15: 745-757_(1991)). As seen wth anﬁj ol¥)t|c drug
at the\definition 02f3 sbapeptenrivapeus, ion the dipophilic U-aryl moicty, showed that

structures characterized by a non-linear shape led to an improvement of potency. The
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UCVb32 strongly reduced ultrasonic calls (Fig. 4e) (F
= 12.27; df = 2/18, P < 0.001) at a dose (5 ng kg 1)
wohei4/0dzd2no ef fect on pup novenent (data not BODMS08H631844
= 3.23, df = 2/18, n.s.). 5 Exanple 16. Overall
methoRb andressoltoof thid waek iaxd desciitedlh Tenziaf eital.y Medi Chami 4@ 2352-2360

003 Y5035 S 57 cleshOL PR Lol PO Skt e curved

molecBl28 B¢ Y Hsst boRAL 1&114ﬂ)‘itb%rke§é{nﬂlé’d et d)lﬂ;grv‘éb For 1Ak felded torfafmations
enzymatic activity of FAAH UCM697, the nost potent

of fatme meds of coniplexe awish differanit t prateinsABnd cfor vibey so-gplled dfrshaped

confom 18&0 naélﬁpga}%lﬁe, &%éggwbr% erir%?bél? e Sp ndL%é s Tb%( 15- 15 (2000)

Whichf}i:iﬂdI Hedh Rites SedadronipDbdislly a8unhddl dt hige C3, reéBbt(ﬁf binding site.
ound ha%sm great er sm?,ect ivity for FAAH t han

(BameftNerris dnishlsl-néi Mo eCheris 4 31a 6893659 (190G nyloreover, the recently
pubhsﬁgcp Q%&aﬁ] %quctm[ee SF Rt éjorn\’?Poé X g%‘ %AA];—’I héerXi . glgc {})étt?)lr gﬁetﬂgoﬁachidonyl
ﬂuorobh@sphﬂﬁhﬁ@@ﬂﬁﬂﬁ) (CHIWDM’] @1 AScestce298,2170% 1(796 (2002 véveyled a folded

I ndex: > Such a remarkabl e target
Confoﬂﬁ@@ﬁll%th?a%r?‘g‘#?%]s%ﬁ’é‘t ched by a lack of overt
[280] ¢ ?H@ 3. g%ﬁ[ﬁt %n%l@gfsm VAR arb-EPrﬂé a01ﬁtary]15es@éi‘§ BR1id4 that the

al nost acti VI and substantially
space reatgrtcy bfiaregion mbarspbadingviol tilf: mdtiCiybSiionrd ant ©-pheaylogng was

.. 3 [ t. evoke atal duce ,body . .. . .
posityRlH ey 3G inE R dieg: PUR MRS e B R AL isigg with e
enzynRaf biﬁ@iﬁg ahd. r’{%%&éﬂk hpéﬂmmna Fodrl¥Ein teid @aﬁes(ﬂbammm (2, Figure

F. . Neurobiol ., 13, 243-281 199@%%
5), ha{fmzsa]n Iﬂewaluh ef 63 SIM,t fe expkpo QSR uwidcashansate Fekl dghibitors and

anX| llke re a
optimBiF P’ it ot FRE HRs il il s el BE oimt were
tested @Bbré@ee Pr & sysehiadig @ﬂplﬁtatfohl’ﬁfrtﬁ@ afféct df %)Tléﬂlyl\/&hbkﬁrutmn As in the
being wed to theory, UCVMb97 and UCMb32 sel ective
previayg dierigs eonbhlipephilic] gr@épsoé‘ﬁ‘év‘?eéflslnﬁ9d‘§r?ﬁaﬁtcl% G- h@osmon of the
carbarh 2! & @&{és %%1@5%1?1?0@9&&5% gRy%a t@e ?cé'll?@ﬁﬁergéuog@%ccumng within the
receptors, P Wwhich may nornal Iy be engaged 1n
bindirgosite: ald funthee eharcioriae Hor phua, of pms.stb@ irttenacmmght bilen@@ set of

N ated.in cl.ude the basol at er.a|
substi b5 1A VAR HIOH LB GO g B Bl DG SAidhiroduced at the
meta %@5&;@1”}5(@1&0%9 "of% dﬂﬁ%l/ Pﬁé@i@ﬁ%%mﬂﬂ egRict 9Mis moiety had been
circuit” (Ca rends Neurosci., 21,

mdlcaz@lélasmw(lbggmmtqdlﬂl -QSéR miodel. hi gh densi ti es of CB 1

[281] rS flg %tﬁf))err%lénkﬁ rc{é %n%gxﬁ efgguéattoilgcbfoaugaél%nstsetffe S w S Selt up in two

steps. NG9S & isgAfleset of Eubs@@&n&l Batih Mdderat RiAR[ Q&EldﬁgilwyedQBltest the
receptors in these structures are_exclusively 30

sensitiiy sifithenterrqng Koe Bargrpostions faliorbilicaans, glpritamiapriogertigs; the four
substlgag‘géingéﬂgcqffeﬁ%§ S}{E& 1hl nm()%%gib%@g ﬁf‘eg.érﬁéc? tﬁJ‘f%ur 3omb1nat10ns

of pod‘i\ﬁw asChegativellevels Gor @15 JnBand(aQG.J.)or dsodptdrs; Avah dee‘Waterbeemd
Neur osci ence, 652 (2001)). [275] )
H. etawdﬁ Gogwput dligadeles. énklbm KI@BPP)k efuab%m@ﬁ% a m&h@hom)opnd a big

(cyclog‘@t}ﬁg’%b @é{)ﬁg %gﬁﬁl@ﬁtg we\:lﬁ dﬁi%& 91 thisC ARk exgloratlve set. Having

noci ceptive effects, al'so were sehsitive
identi iR thearaeretrespobsive pasiéon of the phenyl ring, as a second optlmlzatlon step the

series of subsitutents were expanded seeking to maintain significant and independent

variation among the variables describing lipophilic, electronic and steric properties of the
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68 WD 2004/ 033422 PCT/ US2003/ 031844 These fi ndi ngs
are strikingly simlar to those reported for nutant
WO AdMHI03342e ce (Cravatt, B.F. et al., Proc. NaPCT/uRzwmd/031844
Sci. U S A, 98: 9371 9376 (2001)) and underscore the
substiterts gwhirh 1|sm| p:eraqﬁlsaa dodavestigate rQ$Als byitmultiplecregression analysis

AT 3110 O BB LGSR, S QU vo B o7 1970

van dma&%ééﬂﬂ' bl YORLBHRBIONEERER MBlectlal Delsizn, VCH Publishers
possi bl e that anxi ol ysis m ght have contributed to the

Inc.: I‘ﬁinndc‘ﬂQ:-éb(I%)é))effects of the FAAH i nh| bi tors.

o Ul 5. G5 ol R PSSR o b

membt{¥B Vi T8H jdeMaBilio ol £agatatl &by cétﬁp(ﬁldﬂm3d& drev&losted in Table
Wi t hout modi fying those of the second endogenous

5. cannabinoid, 2-AG It is likely, therefore that the
phar i1C
[283] ‘f@ ggéégl ge\(/les%t of%\go ﬁ@é&&}?} ttlgé;] e dﬁﬁgf %gﬁjasl) r\é@éa@éa that the

meta pcrmtmir ivay nelich rhoreapramdsing der pme:wyué;ahmmor&m fhhe t}ﬁeghl the 3'-
nhi bitors al so_produced Iarq el evations in the
methy|l é@l& andy3'-aigo L3 (eriviiies J5s @&Sm a compound as potent as the parent

comp&ld o ?Aﬁg—ﬁ haneiea) 48 ﬁ@grbaﬁlo bR Avkd oteﬁh@?ﬁn order of
recent scover ed biol ogi ca eff Cts are |ndepen ent
magnitfdeCBa therr ethephads all Ghé pgnaaaubstmasf;ed ebmabundsNu¢rariess potent than the

394: 277- 28 19 e Fonseca al
parentyo@mgouifid,eon ]hri @%ﬁwm ; f% 93@5&3&% F%mR%faF‘fi% 0 VAl
[284] ©XBEREE oP'A¥étHESLS e tﬁé\'ﬂfb’rh NBosiohORis klfg_?&’oi/@'e Fﬁzﬁldf:-:@ lto explore

over 50 conpounds according to Formula | or
stausticlal refitimnslipy betweeot sur@@tumg ptdpert@o wpd intdkitarrpotensywnl hegefore, 12

addltl?Rﬁl esug%ﬁléeqts ?n%-l_z)_ lasxéﬁg %rle Scle te%xt n&fn}la‘?rg@ e 'sgﬁ‘é I%presentlng

lipopic | sketicCandsddBtoni casrbplerdiey, |soﬁfétcﬁT tﬁerﬂrwibré bedseh dbatieir similarity to
such to the 3-di mensional structure of FAAH.

the cadaaraeil| 87ouss (ied-+ thegSHPRARA TR D) Hntor PRIFS egﬂtbérﬁ, cthe acetyl
t
AL FEREA g, St e 5L L0205 e 9 s

includgd H, eepytte® i Bitte 6Eha] laggs edriafien i ipdphiliciguelsodddyr unities) and

i nhi bit FAAH activity with good in vitro and in_vivo
steric putke hoth, pracfitallynaneorralatad fo clegiapnic sfrets (i With @6 PERLI ppd -0.16,

oot LA, A, 8t o
descn%%@@éﬁv 0.6: ah@to tfee kn&¥n alfficulty to '\%@&m bHadrdphilic’stibetitdents.

200 and i ncorporated herein by reference in
its entlrety Not ably, nobst of the conpounds bl ock
FAAH, but not several other serine hydrol ases, e.g.
acetyl cholinesterase and ME, and do not bind to
cannabi noid receptors. A prelimnary SAR
investigation, aimed at the definition of shape
requirenents for the lipophilic Oaryl noiety, showed
t hat
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structures characterized by a non-linear shape led to
an i nprovenent of potency. The 69 WD 2004/033422
wWOCH49S2003/ 031844 net hods and results of thi 8BCTwwiSk003/031844

are described in Tarzia, et al., Med. Chem 46,
Table35nhib3ery P¢tagds)(I0k) ofifdstediGrapoundaerBABRH adivityence

inits entirety. Mire precisely, the curved nolecules

of the nost potent inhibitors resenbled that observed

for the folded conformations of f&tty acids in

conpl exes with different proteins agdrR?r the

so-cal |l ed U-shaped 5 Gonfornatlo anandam de,

2 pids 108, 15-35

(Reggio, P.H., et S
(2000) whi ch’ hao proposed as one
possi bly assuned he CB1 heCeptor binding site.

36@9d8659 (20012)1 I\/br eover t Héz r ecent I y Iqtgu(xiM}iheSdEM

tor rreth ar ach| donyl uor ophosphonat e6 PF)
(Br%?ce M H. Hscience 298, 1‘?@3 1796 (2002) Lp&{fl48ed
a fi ded 10 cdhformation of t @8l;ar achi donyl dbBaudm21

[28 The 3D Q8AR anal ysis olc(@nmy! - N al kyl capbausq

aC| aryl esters indicates th he space occ y
of éi region corP?espondl ng to the2neta position @?‘%g

O pienyl ring Whs positively cBrrel ated w t R4.95+14.00
i nh3f0| tor poternty, thusCERTESIO)NH- Cngbenef i 3,0371688
i ntgy action wigh, the enzyme bipding site. Thesmsk g
potgnt conpoun Yound in this gﬁrles was URBgiésiggoo
F|Qﬁ¥e 15 5), ¥ing an | C50 val'ue of 63 nM
exphior e QSARE(@NHar bamat e FAAH nhi bi tors and4.6+1.6
opt3jm zi ng thawH, activity, conpdund based upommﬂm%n
?oqnpund as thq;starrlng p0|nth£Le %fsted }@ 6R4Q)\

or Sys oration of _the effect o
subytltutbggahﬂg %%ﬁﬂhe preV|Jﬂs series only 3%q$ﬂ¥
| i Bophilic gredB® had been intridduced at the 0420i86
po¥ut i on of ting car banat e, theHserl es provi degbsi42
inf nation [ph the steric fgnteractions oqggﬁrgﬁg

In the 2 é§6|ng site. To Eyrther charactfgéég

th@phature of "p¥ski bl e i nteractfon, a bal anced of
sulstituents, N®@fh variation ofHtheir |ipophi l496+adH
el extronic plsqglaﬂgi es, was i ntrgduced at the ogsd ;and

parg p05|t|oa Qﬁithe di stal phgnyl ring of URB ?ig
since this notgty ‘had been indicated as crucia
thedtcited 3D (‘gNR nodel . [ 281] I'I'he experi ment 2P Q gn
f or3ut he expl or@tli on of substitudnt effects ma&Géé@lQp

ing3w 25 SKngEIFIrSt|y, a smgll set of 8.67+0.90
sugayltuent gx*ﬁg noder at e was enplo%%@i4%

test the Ity of the ne a and the para

posi% i ons tocﬁzﬂgphl lic and el dtronic propetlel T¥&7:37He
four substituents nethyl, trifluoronethyl, am no and
car banoyl represented the four conbinations of
positive and negative levels for the it and 6 (6r" or
6p) descriptors; (van de Waterbeend, H., et al. J.
Comput . - Aided Des. 3, 111-132 (1989)); furthernore, a
small (fluoro) and a big 30 (cycl ohexyl car banoyl oxy)
substituents were added to this first explorative set.
Havi ng
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identified the nore responsive position of the phenyl

ring, as a second optim zation step the series of
weubsisent s wer e expanded seeking to mai nt ai RCT/US2003/031844

significant and independent variation anmong the

rabe e A e B BB ABRSB fet

DenvatmebﬁtalmdedanSAtRnA@hlym a prerequisite to investigate
QSARs by multiple regression anal yS| s (MRA) (Box, G
E. P.; et al. Statistics for Experfnenters, Wley: New
Yor k 306 373 (1978); van de Waatetheend, H., et al.

Chenonetric N@thods [ ecular ign, VCH
Publ i shers 1Inc. 49-8
a

\* 95)). 5 [282]
Hal f - maxi mal cont r at ons 50) for inhibition of
FAAH activity in rat brain eEnbr anes, usi ng
[ 3H anandam de as a substrate, 18 by conpounds 3a-z are
reported i riCodsbl e 5. [288] The first A¥#ited set of
substituents at the ending phenyl  GLRP (3amndd reveal ed
that the neta position was much nor e pronising for
pot ency—epi aLIUH tTact, thouggy The 7
met hyl Kph;

“-amno (3j) deriy v r uIted|n
a conpound 38 potent -as the par ent 6?%41‘p r? FAAH
i nhi bition, 3hhe 3'-carba@dyl one (331 was oith e pot ent
by an or der ff magni tggeyNep the @her hamd all the

par a- substit oﬁt ed conpoungg were |esg <ffotenytgft han the
[ 284

parent conp only the ﬁ -fluor erivative (3e)
having a cor%!ﬁarabl e 1050 ¥al ve. The ‘set of
substi tuent s3lat t heO@éOaNHoﬁGHilpn et t hertefdor e
expanded toj pI ore 15cgiad i sti cals 3gel at iggns hi ps

bet ween sub t tuent pro i es and 4 fdi b| t6o§ pot ency.
Ther ef or e, addi ti onal® Substit uen in Table
5) were sel é®ed to enfiket he spat rep nting

l'i pophilic, 3pteric and =CgHtroni c pr2perti®e¥) sonme of
them were ctﬁﬁen for theyp,simlarityto %4

car banoyl p (i. L& %@%@m pham)yg8 grmgogg/n 3r) or

to parts of ft (i. etyl, am no
hydr oxynet hyds group i nC8Q)CBy ~“or ®04 i vel y)
The 19 substi¢ uents, 20 ONI udi ng I—747epor7tﬁﬁbl in Table

6, had Iargggvariation i@HipophiIig:{)@;y (ot st 4 7t

unities) an steric bu oth pr cal
uncorrel ated%o el ectro éoﬁffect sai éWI t hy76. of -0.19

and -0.16, 3vespectivelGH,QMey stifV3had %
correl ati on between | | pophilic (7t) and sterl c (MR

e v sl 2 B
active \(arr&l;)g}s qugiﬁxg 1ag %ggn:%lgto%&ghyglhg Ek%h[cg{:&?svﬁétgﬁc(gfém, F,R, MR, L,
By, Bs) and the square of w, gave no significant model. However, a s1mple plot of the potency
variable, pICso, vs lipophilicity (Figure 6) revealed that a clear relationship was observable,
but the methylamino derivative 3z resulted an outlier; this could be attributed to its basicity,
making it the only compound with a large prevalence of protonated, cationic species at
neutral pH. Omitting 3z from the regression set, the negative correlation between lipophilicity
and potency could be described by the linear model reported in equation 1; the pICso values

calculated by equation 1 are reported in Table 6.
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aN) f O O Cpds RL R2 1C50 (nM) S.E.M URB524 H H
639 3a H CF3 1,587148 3b H CH3 155.421 3c H C(O) NH2
W6,20099502 3d H NH2 36059 3e H F 64.9514.00 BETAHS2003/031844
C( O) NHC( O) NHc- CBHL1 3, 017688 3g CF3 H 145.716.0 3h
pICso %.4@(@0?5&9-7%&@0%(?(0) NH2 H4.61.6 3] N2 H (1)
64.69.0 3k F H 96.64.0 31 OC(O NHC-C6HL1 H 36113
n =18 GIRBEREBH I 2086 0.74n CoPBTH Be3s0 gb= 81pcetBER=0.40
1,85757 3p n-C3H7 H 11016 3q NO2 H 49.62.0 3r

SO NH2 . . CH3 A
e S 25 S0 S, 8 Bl o
para sﬂ&tiﬁﬁg@ shvdved dNHRe Hardd \ sbdléd) . 2 parabdlidVet1dG6ibhips 3dbsctibed by the
PCI/US2003/ 031844 Table 6. (oserved and Cal cul at ed

regresgdChaiiah des for FAAH I nhibition of the
Met a- substituted Derivatives Included in QSAR
Anal ysis. R

pIC = - 0.52(0.12) 7 - 1.20(0.14) 7* +7.33(£0.14) )
n=7 (URB524,3a-f) r?=095 s=022 F=378 ¢?=080 SDEP=0.33

[287] While the set of para-substituted compounds was too small to consider more
complicated models, the 18-compound set of meta-substituted derivatives represented a good
set for a detailed QSAR investigation; moreover, the negative correlation with lipophilicity
appeared perplexing, as our previous results supported the hypothesis that the biphenyl
moiety would mimic the arachidonoyl chain in its lipophilic FAAH binding site, Frror Bookmark
not defined. 17, ever, no MRA model including up to 5 variables had statistical quality better or
comparable to that of equation 1; only the inclusion of an hydrogen bond indicator variable
(HB), set to 1 for substituents able to give hydrogen bonds and to 0 in other cases, allowed
the detection of an alternative model (equation 3) with comparable descriptive (#?) and
predictive (g°) power, indicating that potency increase was negatively correlated to the steric

bulk (MR) of the substituents, but the polar ones had an average 0.8 pICso units more than the

apolar ones.

pICso = -0.046(x0.009) MR + 0.80(0.18) HB + 7.29(x0.17) ?3)

n=18 (URB524, 3g-w) r?=0.76 s=037 F=232 ¢°=0.68 SDEP=0.39

[288] Although this model was not statistically better than equation 1, it could provide a
possible interpretation for the positive effect of substituent hydrophilicity within a putative
lipophilic binding pocket, attributing this behaviour to the formation of hydrogen bonds
between the meta substituent and some polar atoms of the enzyme, not available for the para
substituents.

[289] The crystal structure for the FAAH bound to a covalent arachidonyl-phosphonate
inhibitor? has recently been reported by others. Without being wed to theory, the docking of
our inhibitors within the enzyme active site and molecular dynamics simulations can explain

the role of the U and V groups or R groups with respect to the subject compounds surprising
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HaN- _ro 0O Cpds R pl C50 obsd cal cd URB524 H 7. 20

7.28 3g CF3 6.84 6.83 3h CH3 7.21 6.99 3i C(O NH2
weoe.2004/03329 3] NH2 7.19 7.86 3k F 7.02 7.19 BAT/US2003/031844

OC(O) NHc- C6H11 6.44 6.74 3m C6H50 6.38 6.24 3n C6HS

ability ﬁr gﬁulﬁt e e Q6 b tHought hal 8he Bmdmg:@ﬂtﬂ o6 .tB6 afrementioned
7.30 40 3r SQ2NH2.7. ]15 3s 4%
arachldqn% mhlhﬁom partof azchggnel spangingt GWITO §“Z>§’€’/-e%?é‘éﬁn§%d8 1gure
]t
7; the cragag)?técség\r'%&f:ﬁéfaggh fn %cﬁﬁa éf F}ggéltl%rﬁ%é glflggl? gxtgréctls towards the
membr&Rengosedsity (bmmnmﬁ@meﬁ’htleﬁ)sanﬁhtheab'lcgol e thecother. dhisrghannel

has a ccigwglg)r&ngc?p%glap o C%g%gyglyp@gglﬁgzx? ceo ! c?.'{l'rsesé%@lgnc@ otF he Batalytlc site,

surrounﬁé(gﬂ#r] fh?Sﬁﬂhc IRgRles i W@ Hire@ichls "Ph pbinfihg @dwiriethe membrane,
riable, plC50, vs |i phle|C|ty(F| ure 6)
which memaqhedj by hiaxt alaclmﬂexad’l chahatfithe Qﬁ‘bsphme gpakifoyafores a lipophilic

vt ST U s R0 e bt

"ridge, Qﬁwﬁ@oﬁl@@é@@d@ itk hikdphidic dRa o€ O 22 ttcepméach the catalytlc site,
protonated, cationic Species at neutral

while m3evihg almng tfeom é@? msmbeanes dPur mg]@cwé@gq;qkyg gmeﬂzllt thﬁ %1pheny1

moin B LU S L LB ol Stnt s ove

arachldhiﬂiflttﬂﬁm salictikaineth fogitiegudthodistl phenyl epgpoadingrexethy owards
the hydrophﬂs;c \I{l\ggéz ?s%g/F?gus;g ?7)2 ch/s%se%g)&%o%sg af' f’mmmum—energy conformation
of the biphenyl moiety to the arachidonyl chain, in the conformation found for the
MAPF/FAAH complex, highlights the steric similarity with the first two double bonds, thus
supporting our hypothesis (see Figure 8). Interestingly, all the polar meta substituents were
able to undertake hydrogen bonds with some polar residue of the hydrophilic ridge. The
heuristic model described by of equations 1 and 3 indicates that the inhibitor potency of meta
substituted biphenylyl carbamates is negatively correlated to lipophilicity because, although
the biphenyl scaffold can be located in the lipophilic region of space generally occupied by
the first atoms of fatty acid chain, substituents at the meta position of the distal phenyl ring
can interact to form hydrogen bonds with a hydrophilic wall of a narrow tunnel within the
enzyme. These results indicate that moietics interacting via hydrogen bonding with the
subject hydrophilic ridge can contribute importantly to the activity of a FAAH inhibitor.
Consistent with this prediction from our model, docking of the most potent compound in the
biphenyl carbamate series, 3i (URB 597), led to a solution which showed the possibility that
the carbamoyl group of URB 597 undertakes two hydrogen bonds with the enzyme: one as an
HB-acceptor, with the hydroxyl group of Thr488, and the second as an HB-donor, with the
backbone carbonyl of Leul92 (Figure 9).  Altogether our results show that compounds
primarily interacting with the hydrophobic channel rather than the catalytic site can be high
potency inhibitors of FAAH.

[290] Each publication, patent application, patent, and other reference cited in any part of
the specification is incorporated by reference in its entirety to the extent that it is not

inconsistent with the present disclosure.
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pl C50 = - 0.49(10.07) 7t + 7.26(10.09) (1)
n=18( URB524, 3g-w) r2=0.74 s=0.37 F=46.0 g2=0. 66
WODRHR#0340 [ 286] This negative correlation i s PCT/US2003/031844
characteristic of the neta position, _ since the |imted
[291] salthaigh the pfaregoinghdnvientienhes drowagscribad tipesomggetail by way of

. cal e a parabolic re A ' I: >

st 268 e GnPIE oo St Qi BT Wit gl ekl apparent to

those of-02@i6kylshill # Be - iB ek of4he fedghingy-of(thifBmAti8m Ha) certain changes
r2=0. 95 s=0.22 F=37.8 g2=0.80 SDEP=0. 33 Os&égzl

and myghificatiqnsemays be gnadsathsresq Wéﬂm%@%ﬂ%n%%n rotgope of the

. to consider nore conplicated nodels, the

Empm“% -%%ﬁ%bund set of meta-substituted derivatives
represented a good set for a detail ed QSAR
i nvestigation; noreover, the negative correlation with
i pophilicity appeared perplexing, as our previous
results supported the hypothesis that the bi phenyl 15
noi ety would mmc the arachidonoyl chain in its
i pophilic FAAH binding site. Error! Bookmark not
defi ned. However, no MRA nodel including up to 5
vari abl es had statistical quality better or
conparable to that of equation 1; only the inclusion
of an hydrogen bond indicator variable (HB), set to 1
for substituents able to give hydrogen bonds and to O
in other cases, allowed the detection of an
alternative nodel (equation 3) with conparable
descriptive (r2) and 20 predictive (g2) power,
i ndi cating that potency increase was negatively
correlated to the steric bulk (MR) of the
substituents, but the polar ones had an average 0.8
pl C50 units nore than the apolar ones. plCo0 =
-0.046(:L0.009) MR + 0.80(0.18) HB + 7.29(:L0.17) (3)
25 n =18 (URB524, 3g-w) r2 = 0.76 s=0.37 F=23.2 g2 =
0.68 SDEP = 0.39 [288] Although this nodel was not
statistically better than equation 1, it could provide
a possible interpretation for the positive effect of
substituent hydrophilicity within a putative
l'i pophilic binding pocket, attributing this behaviour
to the formati on of hydrogen bonds 30 between the neta
substituent and sonme polar atons of the enzyme, not
avai l abl e for the para substituents. [289] The
crystal structure for the FAAH bound to a coval ent
ar achi donyl - phosphonate i nhibitor22 has recently been
reported by others. Wthout being wed to theory, the
docking of our inhibitors within the enzyne active
site and nol ecul ar dynam cs sinul ations can explain 35
the role of the U and V groups or R groups wth
respect to the subject conpounds surprising 74 WO

- 2004/ 033422 PCT/ US2003/ 031844

76



11
12
13
14
15
16
17
18
19
20
21
22
23
24

ability to inhibit the enzyne. It is thought that the
bi nding site of the aforenentioned arachidonyl

wonbi4mssae i s part of a channel spanning the wRorAIS2003/031844

enzyme, represented in Figure 7; the catalytic Ser24l1
WHAT B CLAGQWD 15:t he m ddl e of this channel, which extends

towards the nenbrane on one side (bottomin Figure 7,

| eft) and the cytosol on the other. This channel 5 has

a conpl.ex tQReRpaRRYf th Idimaldhydr ophi | c surface in

correspondence of the catalytic site, surrounded by

i pophilic surfaces in the two directions. That

poi nting towards the nmenbrane, Ihich i s occupi ed by

t he arachi donyl chain of the phos$phonate inhibitor,

forms a lipophilic bul | | ogcalNing the termina

atons of this inhibit and narrowpgnnel having a

hydrophilic "ridge," which uld be used by the

hydr ophi lic head of CEA to approach the catal ytic

site, 10 while noving al ong om t he menbrane. CQur

nol ecul ar docki ng showed that the bi phenyl noiety of

URB524VRGE"d, after del etion of the phosphonate

|nh|byx9§0(9qpupy the space of the arachidonyl chain

with the nmeta position of the distal phenyl ring

poi nt iQds @y towards the hydrophilic ridge (see

Fi gur The Mol :

?}ﬁé% &ecte etﬁé) gf%hé‘neny sﬁ&%%f %ﬁéklfﬂf%&‘ \GfsBYstituted aryl,

confo ety to

sub st1t@fe@%|i* hﬂﬁib)éhtu@é@la:blﬁheﬂyl’yl,t dilbstﬁﬁmﬂ or mmdubstitufedunaghthyl, andheibstituted

MAPF/ FAAH conpl ex, és the
or unsubsfclmt@c}@hmy} sHbSHRod @wp
0 sis (see Figure 8). Interestlngly, all the

hdmb%%? &Qﬁeta substituents were able to undertake
hydr ogen bonds with sone pol ar residue of the
hydrophilic ridge. The heurlé% c nodel described by
of equations 1 and 3 indicate Fhat the inhibitor
pot ency of neta substltgLEZEJ enyly bagﬁtes S
negatively correrated aln
al though 20 the bi phenyl ffo carlbe | geated in
the |ipophilic region of sp neral ccupi ed by
the first atons of fatty acid Thain, sub§1|tuents at
the nmeta position of the distal phenyl ring can
interact to form hydrogen bonds with a hydrophilic
wal | of a n%ﬁwpﬁﬁﬁ]@m@ﬁrlﬁﬂrh thé enzyme. These
results indjg | nteracting via
hydr ogen bondlng W t Eqﬁémgﬁ%f%ct hydrophilic ridge

can contri butiea nobert faorh Oto 5o t he activity of a FAAH
i nhi bitor

tent with th di ci
model , dockZﬁ@ggggkﬁégﬁﬁg?%$5ﬁgﬁ%3%gﬁﬁB@%ﬁl ?ﬁ%ﬁh%gﬁonlﬂw
gm“p%ﬁut. DATBHGRIL! IR -BROURBERILN: dnddN-C(Ry)- wherein Rs

n mh ¢ch showed’ t he pOSS|b|I|ty that the

is selecteitfmid, atiybetendalkyRbayl, aHoayl skeleatkylb any.acybid aroyl; Re

and R?grgqﬁﬁre%%ﬂtﬂyépgaég gxf%mrﬁ\@e a% c%ﬁs s{%@iﬁ%%@% rand ‘ﬂ %}g\ionally

may c'é’ﬁibﬂféﬁ@ forn¥vh s Rtut& orhﬁ‘l@fﬁbﬁfb‘d o@ﬂfob?cﬂ}d ordfetdr&ybﬂa ring, optionally

Figure 9). Altogether our results show that conpounds
substig0echwithenf pymore By aftk Rngjowd% h t he hydr ophobi ¢ channel

rather than gg; ﬂ% A@H@ﬁ@h&ﬂ&ﬁ&ﬁ thé o% cBhERing GH-B0CY-, -N(Rs)-,

inhibitors l'i cation, patent
C,-Caphiérmat(Zpror (E;xbeme,neﬁmﬂ cgtibalkyk ‘efth B 6eationatorns) any

f h
"ot or ence i faeH & BHLFFERy Sy AT TR AT te
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25
26
27
28
29
30
31
32
33
34
35
36
37

38

39
40
41

i nconsistent wwth the present disclosure. 75 WO
2004/ 033422 PCT/ US2003/ 031844 [2911 Although the

wbaomgesazg i nvention has been described in sonmeCUas2108/031844
by way of illustration and exanple for purposes of

consisti g%f I-E ll§rfl k#éf@@ilﬁ&laﬂﬁibﬁbﬂ; alknyWidytlobkkyl, andj dupstitptedraeyl
ordinary skill in fthe art i ght of
arylalkj?l@gaiaikmg tsu‘t[stlttttﬁl @rylahlwé ot prgkyls kefealkydy hsédrﬂxﬁfﬂ%@ﬁg"égm"%‘ﬁ?gl
cati o h
CHz-N]E% [( , glty X% agyll qul(g“[sg%a ﬁ%lgalﬁgﬂ%ﬁgﬁ%}écggff‘glﬁﬂg gtmmo -
NR;Ra, V@R%O&%&%ﬁﬂ&’@ E@NRJ&ZOOﬁéaQ&k&ﬂrﬂdo VﬁﬁﬂOﬂR&AMl@Damslo and -

1.7 A corrpound of the fornul a
sozNR\me wiereimR xand R argrindgpendengly |S§16@5‘21> fromy Healg’l ékg?@f Lkl
r.o h
o TSR PSS ol SRLERLH SRty 1y o et
with thB N6 b WhichsHb rictattacitd 0o farmsuhFtmeroberer! eiegbiatring andind

s L e e o oy e S B R M 55 4851 SthRen b v,
sub stlttlt{ﬁéislxb\ﬁ}s{lﬁ%tuitgd %&‘yf‘ ShEHPREY bp urﬁﬁ‘&tﬂlﬁed R ialket] s[t%sintuted or

Z2 12 13 wherein is a nunber fr
unsubsﬁtuit@l Srcloalkd/l, rni sulsstituteder urfsniontituted cgohegm@plligl and @ptg)nally Ry

unb f 0]
o RS S8 BB 5 Rt e
substituted or unsubstituted ring;

and the pharmaceutically acceptable salts thereof.

2. The compound of claim 1, wherein X is O and Q is O.

3. The compound of claim 2, wherein the R is selected from the group
consisting of substituted or unsubstituted biphenylyl, substituted or unsubstituted naphthyl,
substituted or unsubstituted terphenylyl, and substituted or unsubstituted cis-stilbyl.

4. The compound of claim 3, wherein R is substituted or unsubstituted

biphenylyl.
5. The compound of claim 4, wherein at least one of R; and R; is H.

6. The compound of claim 5, wherein Ry is C1-Cg hydrocarbyl selected
from alkyl and cycloalkyl and wherein optionally one or more carbons of these hydrocarbyl

groups may be substituted with a heteroatom selected from O, N-Rs ,and S-Rs.

7. The compound of claim 6, wherein the C;-Cs alkyl is methyl, ethyl, n-
propyl, i-propyl, n-butyl, sec-butyl, zert-butyl, pentyl, hexyl, cyclopentyl, cyclohexyl,
cycloheptyl, cyclopentenyl, cyclohexenyl, or cycloheptenyl.
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10

11
1
13

S8

14

15

16
17
18
19
20
21
22
23
24

25

- or (
3-morpholityh 2 kyd 3Gty fBrftyl.el-ead B B~ Ory

alkenylyakkyhyt ¢xcleadeylcdryl, sphsti

n : t_Bef, -\t 1649, halovwhiledlkyl,
iy, AR89 49 SRR ROR Lt D, G apon, ooty
cyano, UpaleRg; rifroltaeeinG j -RgR4, 3drbanamidoe-(PREs R c@eathozpmido, -O-CO-

17 group consisting of -0-, -S-, -N(R5)-,
-C(R6)=C(R7)-, -C(R6)= N and -N=C(R6)- wherein R5 18

woosaBeeted fromH, al kyl, heteroal kyl, al kenpCT/US2003/031844

al kynyl, cycloal kyl, aryl, acyl and aroyl; R6 19 and
R7 arg i ndepeasgiiuny of elagn 7TewhéredrR ¢ iseygloberyl.
consisting of Hor R6 and R7 optionally 20 may
conmbine to forma saturated or unsaturated carbocyclic

> orma saturated or unsatur ated _
one ot mor EreprapRInae SR e vhin R s SRRkl (et

consistiﬁ%%&@%:@x‘,i’diflglgmé'f? furflzoH gl/ilua@ﬁ,s inSdrpIRgingt, is 0-3-,4-Biperidinyl, 2- and

ene, ( E%-ethylene, and

highyh' Ra and
each Rb are independently selected fromthe group 77
WD 2004/ 033422 PCT/ US2003/ 031844 25 consisting of H,

1 LA, S it o

substituted aryl al kyl or arakyl, ketoal kyl,

hydr oxyal kyl , am noal kyl, - 27 CH2- NR3R4,

aryl oxy, aryl al kyl oxy, hal o, hal oal kyl,

hydroxy, nitro, amng, - 28 NR3R4, -SR5, Q"
- CONR3R4, - 0-«ar boxawi do, -©.CO N ,
and - 29 $9 4~ whergia1 R3 hdent |y
sel ected firomH, |al kyl, Rl kenyl, ,

cycl oal kyl gxyal kyl land im
wher ei n opN y R3 and R4 t og 31 wth the N
atomto which“they are attached to TorrfRam5-7 nmenbered
cyclic ring; and 32 Rl and R2 are independently

sel ected fromthe group,consi st .33
30BaRH Lranos o Q0p S dRd foe ni‘#‘%}?ﬁ&élﬁ) 127 cut ed or
WASHRSHid dab R e, Bt indqrhlattly sslebetl iftont te grouBdonsisting of H, alkyl,

unsubstituted cycloalK%L%%ﬁggPgﬁgﬁﬁk%géﬁgﬁg%Pvﬁﬁﬁdaggﬂbdor

o- net fjyl am no and

acceptabl e salts thereof. 38 2. The conmpound of claim

NR;R4psul{ghapidon-SONRBP4and Q is O 39 3. The conpound of

cl ai myge i) g3 %islg %& h& Rdépend i8R et titepraa cynsistifig of H,

consi sti ng stituted or unsubstituted biphenylyl,

alkyl, srsilkylulizenydy alkyrsiseloalkybdiydeptielisyl and iminermsdyylaming gt Rs
or unsyhbstjtuted r phenyl yl . .. substituted or
and Rqjpay gen l?ﬁoetjéme iaé—Zfqunﬁ:S;Ye_d Cfblziéﬂ%fe conpound of claim

3, wherein Ris substituted or unsubstituted 2

bi phenylyl. 3 5. The conpound of claim4, wherein at

| east 1ne OfheRbngroundRaf claintl0wigreinitke eampuudds of the formula:
claimb5, wherein RlL is Cl-C8 hydrocarbyl selected 5
from al kyl and cycl oal kyl and wherein optionally one

or nore carbons of these hydrocarbyl 6 groups may be
substituted with a heteroatom selected fromO, NR5

and S- R5.
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28
29
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38

39
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44

7 7. The conmpound of claim®6, wherein the Cl1-C8 al kyl

is methyl, ethyl, /I1- 8 propyl, i-propyl, n-butyl,
weecenmasab, tert-butyl, pentyl, hexyl, cycl opeRCyiUS2003/031844

cycl ohexyl, 9 cycl oheptyl, cyclopentenyl,

cycl ohexenyl, or cycl oheptenyl. 78 WD 2004/033422

PCT/ US2003/ 031844 10 8. The conpound ofrgl aim 7,

wherein R is cyclohexyl. 11 9. The conppund of claim

1, wherein R is selected fromthe group| 12 congi sti ng

of piperidinyl, furyl, furfuryl, furan

is 2-,3-,4-piperidinyl, 2- and 13 3

and 3-furyl, furfuryl, 2- and 3-pyrr
3-thienyl .. 14 H0. Theyconpou

i ndepende y sel ebted frO*-th9/€roup consi sting of H,
al kyl , 8 al kenyl , al kynyl, cl oal kyl, aryl,
substituted aryl, arylal kyl or arakyl, substituted

aryl al k I R al | .

s e
alkyl, ﬁk&igﬂ,, alk;_&lgl, an%}élgim’mgbmmﬁgd eyl aaylabky] or.égz;glﬂzlla sllllbstltuted

car boxami do, - " . 0-car.bo - 0-
ary el pr Sl SRS AR B R IR b SISy, o,
haloal]%@,d'%{ﬂggql JxY, Riftbe ?1@,13{{ ,Ch®o4RidB, CORNR;RY,| Ggaidbxdiido,

1", "heteroal kyl, enyl, al kynyl, cycloal kyl,
O-CONRIRa xspdfokathidanahd SONRaRet hyl amino or R3 24 and R4

ine to f . 5-7 - i ng.

The conpurRdbgnd derhindprerfRR R idfonn 1 Bl andmyl dieynyl

cycloa%&‘, Hﬁ&ﬂ@%ﬁ% 1 anf9n{K-2RAA1 0334 32 RPed RSARHI6 e 4vith tREN atom
J e "H N OO0 27

to which they are attached combine to form a 5-7 membered cyclic ring.

12.  The compound of claim 11, wherein at least one of Ra; and Ra; is H.

13.  The compound of claim 11, wherein Ra is selected from the group

consisting of -C(O)NH,, -C(O)CHj, or -(CH);OH.
14. The compound of claim 11, wherein Ra; and Ra; are each H.

15.  The compound of claim 1, wherein the compound is selected from the
group consisting of n-butyl 4-benzyloxyphenyl carbamate and N-cyclohexyl 3'-carboxamido

biphenyl-3-yl carbamate and the pharmaceutically acceptable salts thereof.

16.  The compound of claim 1, wherein the compound has an ICso for

inhibiting the human fatty acid amide hydrolase of less than 1 micromolar.
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28 wherein Raj and Rae are independently selected from
the group consisting of H 29 al kyl, alkenyl,

wablbopopd422cycl oal kyl, aryl, substituted aryl, acyhmh&mh&w44
or arakyl, substituted 30 aryl al kyl or arakyl

ket oallhyl m%mpmiwﬂclamm veidrdiyt khe @ripoNRA Ras an ICs for
al koxy | oxy,. hal o, ha

oal C ano hydroxy

mhlbltlngtthethuw Aty apirkarud e’&)é@r%‘é% 11685 ¢ éd@%%?

0- car boxami do, 32 O CO NR3R4, sul fonam do, and

SO2NR3R4a 33 wherein R3 and R4 are independently

sel ectigd f H@MCEmpBhkYbF clﬁlrrk? Ryhereid tkmyleculaBweight of the R-X-

cycl oal kyl , hydroxya ky and i ni no- nmet hyl ami no or R3
group iackaRt tramythe n@&ch@rmngf the NBRo@owWws to which they

are attached conbine to forma 5-7 nenbered cyclic

ring. 36 12. The conpound of cIain111 wher ei n at

| ea_st m gutﬁ@a? cblﬁ Slitior’do 1%:@ I?a‘i’ﬂﬁ@éiﬁi@alw

cIa|n1 erein s “8ePécted from the group
acceptmaéarﬁeximaoa‘om;ﬁh@l blfme fofu:CH3, or - ( CH2) 20H. 39 14.

The conpound of claim1l, wherein Raj and Rae are each

H 40 15. The conpound of claimgd, wherein the

compound is selected fromthe ﬁt group consi sting of

n- butyl 4-benzyl oxyphenyl_ carbamate and N-cycl ohexyl

3' -carboxam do 42 biph 3 saﬁbanate and the

pharmaceutically acc abl e I'ts ®eof . 43 16. The

conpound of claim 11, wherein|fhe conpound has an | C50

atty acid am de

for 44 inhibiting the human
nol ar. 80 WD 2004/ 033422

hydr ol ase of less than 1 mcr
PCT/ USZI(I)O3/ 031844 45 17. The conpound of claim1,
wher ei i T Ae conmpound has an | C50 for 46 inhibiting the
human Xa©wr8¢i d am de hydrol ase of |ess than 10
nanonol ar. 47 18. The conpound of claim1l, wherein the
nol ecURaO \Bélsght of the R X- 48 group is greater than

the nmog ?scsléie@fed"f?dlﬂ e &bup BéhsistiRd | Bﬁs&%@%d AUndSbstifihed aryl,

phar maceuti cal conposition conprising a
substitpted rorran&lmmtuaﬂlbypheﬁglyh subgiitatbd er wasubstisuted mplathzlo Asbepbgtituted

or uns'bqf‘Stlt@Rgd Ifs‘fﬁng F@’S&‘Jﬁg?d < urg’%b%%?tgl E?g? h\é\:‘g?lé’g r St eP/\ﬁ/ledrSlrng?ll}jps tituted

hetero& 9S4t 1 Ng of substituted or unsubstituted aryl,

(Rb)m

CHe—d] " N\ /__\ (Rahn
ES syl

wherein p is a number from O to 3;

m is a number from O to 4, and

n is a number from O to 5,

7, and Z; are same or different and are independently selected from the
group consisting of -O-, -S-, -N(Rs)-, -C(Rs)=C(R1)-, - C(R¢)=N- and -N=C(Rg)- wherein Rs
is selected from H, alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, aryl, acyl and aroyl; Rs

and Ry are H or Rg and Ry optionally may combine to form a saturated or unsaturated
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69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85

86
87
88
89

56 substituted or unsubstituted bi phenylyl,
substituted or unsubstituted naphthyl, and substituted
woZomrozsmsubsti t ut ed phenyl, substituted or PCT/US2003/031844
unsubstituted terphenylyl, substituted or
carbocyclsudrdtetdrodyetic ring, dpeioaa]xb)amblstltutﬁddmﬂ%r(d?h)nm@lﬂa/and Ry, groups;

Ra \ O 6 wh
O Oy it Bon onsebeieaanitG SelpionsRingal b S-oN®s)-

Ci-C4 91%5’1%95 (2)08 @)lethyleneSanddychi f%nﬁrﬁto%aéﬁ?b&{ atBiakf er ent
nd are |ndependentl sel'ected fromthe 66 group

c 0 nS| sti ng @fh Rpand e®h Re-a RlppendertyReJeo®(drrgm the group

cons B0 BRSSP, St G Rabay e

arylalkdd, slbst@¥d a3k @l 1%(&)alkﬁhﬁﬁo%ﬂcyﬁ%nﬁﬁ@alk&w@ﬁﬁm@m Rikoxy,

optlonaly may CO nmbine to forma saturated or

aryloxurﬁﬁhlkwmwuhalgﬂiawmﬁ% Jydpxpanirospoing/ 08:E44-SRe9
h
carboxéﬁ'xb OC(?@NR% h&%ﬁ%{%ﬁ%&éﬁgé é%%%p%ﬁﬂ% Oé and _/Sé)zy'R3R4

wheremiigaanﬂmdtrﬁeléwéde@élﬁd{ fatlom aﬂlt‘&hlyE alkypaylc O%tﬂd)) sakylnhydrdxyalkyl and
-0-, - - 71 Cl1-C4 a ene, (Z)- or .
1mmo-m§}hymp éﬁ% thwal eRtanaHy Ry pndhRe ¥983thﬁbwéh dhg Netora toyiich they

are att&%xe@?ocﬁnﬁaa ﬁgﬁe‘ﬁ%pemc% Pgﬁ%ﬂpendent Iy selected from

group consisti'ng o al kyl, heteroal kyl,
al ke nyI al Iklyemﬁl R, avy aidepéridghtly aiigdtcd ferhghe group domlgting of H,

substltﬁf{;& ?)g Rti}}lfed;ﬁﬁyi ut }el %d %%%k%k&d lﬁg%&%{@i subgfituted or
unsubstitb® 69610&@1' ﬁidl%ﬁbﬁﬁﬂted %@hﬁ’subﬁ?ch@a' gMbhet Iilgl and optlonally R,
hydr oxy, ni‘tro, am no, -NR3R oxam do,

and R, ®@Kike Rken tc!ged@r Withthe blba.tom@o @@dhmﬂaare gttatfh@d dorfadm a
77 wherein R3 and R4 are sel ected from

..a - S02 4 . L
substit eg&r R?ﬁu%ﬁ%ﬁ?gw’lg’ al kynyl, cycloal kyl, hydroxyal kyl

g the ShariiheutioBl M capfble sandhweer ei n optional ly R3
and R4 together with the Natomto which they 79 are

attached to forma 5-7 nmenbered cyclic ring; and 80 Rl

and R2pre Tﬁmﬂ@wﬁ%loycﬁﬁhqm\eﬁer&mmst@e(ggg OYBnd R is selected
consi sting of 81 substituted or unsubstituted

from thy grphp censtssing pﬁ sléxatlwedmm@xSIItumdeluph@wbrlowbﬂwted or
unsub GRS pArER Sbs el BE AR PU AR £ o iEied gr
unsubstipitedeiglstibyRl 83 and R2, namy be taken together with
the N atomto which they are attached to forma
21.  The composition of claim 20, wherein R is substituted or unsubstituted
biphenylyl.

22, The composition of claim 21, wherein at least one of R and R, is H.

23.  The composition of claim 22, wherein R; is C;-Cg homoalkyl, C;-Cs
heteroalkyl, or C;-Cg cycloalkyl.
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84 substituted or unsubstituted ring; 85 and the

phar maceutical ly acceptable salts thereof. 86 20. The
woangasseeon of claim 19, wherein Xis 0; Q is OCTAIS2N0BR031844

is selected 87 fromthe groug consi sting

subst i24ut edhecompesition df elpiaei2hivyreseintha ¢ r 9& 515156’1 is ethyl, ethyl,

_prop\g}ng%gy f’?ﬁ“gdl {egt bxgpgh%f‘)tt\rutyl %%ﬁgib%&lﬁ,%é{?gggﬁtyl cg@lohexyl,

cyclohéfislubsddpetiteasi, 6y dolsdxiehily br cytlohdpteriyle conposition of
Y gﬂg'ﬁfg mhere?n R is substituted or unsubstituted 2

bi phenyl yI 3 22 The corrp05| tion of claim2l, wherein
at | east one of . .4 2 The sition
of cl&°m 22, 1e\ﬁﬁ’é’|i’8?1ﬁ°ﬁlo céal@lﬂcgl hﬁ‘i‘ﬂ‘fﬁ%l WYCI%an)E))gB 5
het er oal kyl, or CI-C8 cycloal kyl. 82 WD 2004/ 033422
PCT/ US2003/ 031844 6 24. The conposition of claim 23,

vvher eixg. t hefh@l:b%oﬁ'tlbﬁ bf blﬁmﬁfﬂ SvhereiQtRIME a sul?stﬂﬁutﬁcﬂ opyl ,
opy!| butyl, sec-butyl, tert-butyl, penty

- pr ;
nsubshe»tqd plp@yhnyipﬁmyly furfugyle ﬁb’h@%y thiofgrasnyb |apg @gﬂlphohnyl
cycl opentenyl, cycl ohexenyl, or cycl oheptenyl. 9 25.
The conposition of claim24, wherein Rt is cyclohexyl.
10 26, The f I
subst ¥t o roRpp Bl of Ty e N GBirolig otie
formulaur furyl, furanyl, thiofuranyl, and norpholinyl. 12
27. The conposition of claim24, wherein the conpound
is of the 13 formula: HyOlL (Ra)n O 14 (Rb) 15 and
mis a nunber fromO to 4 and n is a nunber
5; 16 each Ra and each Rb are independently se
fromthe group consisting of H alkyl, 17 al kenyl|
al kynyl , NN
arylalkyl,

, aryl oxy,
hal o, hal oal kyl 0, ani no,

- RBR4, car boxar , - ONR3R4, gh

-O- CO-NR3R4, sul fonami do, - 20 SO2NR3R4Y Pdhd 21
wherein R3 and R4 are independently selected fromthe
Ond U i€ 0 AGMBET MM A told, anddPis alnkyber fretnel wef; kyI

CeHFnB. i SR S b DeR nSeleEORAOTA BB SIS Hh ol
alkeny® afcyhylTEPRELIRH, X8 'shbstittit8@aryl, arylalkyl, substituted arylalkyl, ketoalkyl,
hydroxyalkyl, aminoalkyl, -CH,-NR3Ry, alkoxy, aryloxy, halo, haloalkyl, cyano, hydroxy,
nitro, amino, -RaR4, carboxamido, -ONR3R4, -O-carboxamido, -O-CO-NR3R4, sulfonamido, -
SO;NR;Rs; and

wherein R; and Ry are independently selected from the group consisting of H,
alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, hydroxyalkyl and imino-methylamino or Rs

and R4 may combine to form a 5-7 membered cyclic ring.

28.  The composition of claim 10, wherein the compound is of the formula:
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24 28. The conposition of claim 10, wherein the

conpound is of the fornmula: 83 WD 2004/033422
wWOCH49S2003/ 031844 25 Rai Rae H N YO 26 27 ROEMUSR003/031844

Rat and Rae are independently selected fromthe group

consisting of H 28 al kyl, al kenyl, alkynyl,

cycl oal kyl, aryl, substituted aryl, arylrdkyl,

substituted arylal kyl, 29 ketoal kyl, hy@roxyal kyl,

am noal kyl , CH2- NR3R4, al koxy, aryl oxy,

hal oal kyl , cyano, 30 hydroxy, nitro, g

car boxam do, CONR3R4, O carboxam do,

sul fonam do, a SO02NR3R4i 32 where

i ndepend | ect edofrom I,

al kypyl cycl yl, Ny 31

i m no- nethy am no R3 and R4 mm) together with the N
ato 34 tojwhich they ar d conmbine to forma

| d cycli® ring. he conposition of
cla|n12., wherein one of Rat and Rae is H 36 30. The
conposition of claim?29, wherein Raj is selected from

;ﬁl anaz{a\% ‘afbglhaéﬂeﬁ@er@lgf seletiell Midén the(é(r@)ﬁtﬁmsﬁﬁg of H,

e conposition of claim 30, e q
alkyl, ;ﬂmnya mﬁcyﬁab caqzlealkah hrylli subgitged arphearylatkyb sHbstisied Fryla kyl,

con Sy ORIt B S P e

hydrox@aﬁl%nﬁhﬁloam3kh R hay| C@NMR,; chdroamndio, O- CO NR:R4,
bi phenyl - 3- carbanmate and the pharmaceutical l'y
sulfonzan@em@b?@rz 5 thereof. 42 33. The conposition of

claiml9, . a%Prkf" a‘?&rﬂ(&ﬁle‘ﬁﬁéﬂt teﬂrﬁoanﬂ fah«?rl I31k«3i’1§1 Hcynyl,

group 15 greater t'han ar wel ght o
cyclost Rh@?arogly@mm ardinBro-WRHBOOMAE 28R? PRI HIS 2008 M@uthe N atom

) 46 47 34. A thod of i |b| t acid am de

to whlﬁyth% pescitaghed r[gn? to fqrmy @ S efegz%‘/gl “n%%od
conprising admnistering to the manmal a conpound of
the formul a

29, The composition of claim 28, wherein one of Ra; and Ra, is H.

30. The composition of claim 29, wherein Ra; is selected from the group

consisting of -C(O)NH,, -C(O)CHj, or -(CH,)OH.
31. The composition of claim 30, wherein Ra; and Ra; are each H.

32.  The composition of claim 19, wherein the compound is selected from
the group consisting of n-butyl 4-benzyloxyphenyl carbamate and N-cyclohexyl 3'-

carboxamido biphenyl-3-yl carbamate and the pharmaceutically acceptable salts thereof.

33.  The composition of claim 19, wherein the molecular weight of the R-

X- group is greater than the molecular weight of the -NRR; group.
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499 RL I R X NN 50 Q 51 wherein 52 XisOorS; 53
QsOorS; 54 Ris selected fromthe group consisting of

weubsossazt ed or unsubstituted aryl, 55 substit BCEAS03/031844

unsubsti tuted bi phenylyl, substituted or unsubstituted
napht hyl , and substituted 56 or unsubstituted phenyl,
substituted or unsubstituted terphenylyl, substituted
or unsubstituted 57 heteroaryl, and 58 (Ro)mCH /F I
(Ra)n 59 Z z2 60 61 wherein p is a nunber fromO to
3; 62 mis a nunber fromO to 4, and 63 nis a nunber
fromO to 5, 64 Z1 and Z2 are sane 0Or dlngrent an

are i Mieper%dmnthbg} of inhihitingifafty eeidiamade Bydrg ‘aﬁctmty m a

mammaﬁo ns’% od ﬂ@pnﬁgt&&&%\ims‘tsﬁgﬁgkﬁe ﬁgﬁg@g)&. gfrgehré% ?fé the formula

froan al kyl, heteroal kyl, al kenyl, al kynyl,

cycl oal kyl , aryl, acyl and aroyl; R6 67 and R7 are
each Hor R6 and R7 optionally may conbine to forma
saturated or unsaturated 85 WD 2004/033422

PCT/ US2003/ 031844 68 carbocyclu@ or heterocyclic
ring, optionally substituted wi th one or nore Ra and
Rb groups; 69 Y is a bond or sel ected fromthe group
consi sting of -0- - N0 c1-4 al kyl ene,
(2)- or (E)- ethyleneR(/H cyll oal kyTRgith 3 to 6
carbon atons; 71 each Ra and each Rb are independently
sel ected fromthe group 72 gonsisting of H alkyl,

het er oal kyl , al kenyl, al kynyl, cycloal kyl, aryl,
substltutqg aryl, 73 aryIaIkyI substltuted aryIaIkyI,
ketankyr hydroxyalkyl aninoalkyl, - CH2- NR3R4,

al Koxy is O or S;

QisOorS;
R is selected from the group consisting of substituted or unsubstituted aryl,

substituted or unsubstituted biphenylyl, substituted or unsubstituted naphthyl, and substituted
or unsubstituted phenyl, substituted or unsubstituted terphenylyl, substituted or unsubstituted
heteroaryl, and

wherein p is a number from 0 to 3;
m is a number from O to 4, and
n is a number from 0 to 5,

7, and Z, are same or different and are independently selected from the

group consisting of -O-, -S-, -N(Rs)-, -C(R6)=C(R7)-, -C(Rg)=N- and -N=C(Rg)- wherein R;s
is selected from H, alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, aryl, acyl and aroyl; Re

and R; are each H or R and Ry optionally may combine to form a saturated or unsaturated
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68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84

85

86

87
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oo

74 aryl oxy, arylal kyl oxy, hal o, hal oal kyl, cyano,
hydroxy, nitro, amno, -NR3R4, -SR 5, 75 carboxam do,
WOCUMR35?2 - 0- car boxam do, -0-CO NR3R4, sul f onaarais2003/031844

a NR3R4, .76 vvhe R4 are |nde endent |
carbodigfigy GioTaSRlG i ORPna lénspegjﬁwt {ByRgIor Taye Redtddyh groups;

77 hydr Oxyalxkiélal?dﬁqo'rgélél&ed‘%&ythé‘g?dﬁg Blst tebn = NRs)-

optionally R3 and R4 together wt 78 atom t
Ci-Coalticydene H{EY axr(B)-athyleobeadcyclbalkyl with 3 7o Mnemrwcl | c

ring; and 79 [ n Iect dfrom
theld)g;gu; 082 a;?rﬁlgﬁml?ﬁﬂsrelg dcﬂg‘?‘ln ﬁﬁ%f ! @gleegmup

| e
C el ] T iRtk ayl,

arylalisylesubatiteyad arahﬂcyé,d@malkrybﬂwdroe&w?mmls amanailml,g@Hz-NRs& alkoxy,
82
e R T A

carbo:@drﬁldﬁh-@ONR;;RQ mmoarbaaanaidb;@ 00-BIR 3R, sultshdinidbf 4Hde8O,NR3R,

ring; 84 and the armaceutically acceptable salts
wherejthRp aist R4 g5 indepe tlwéﬁlﬁ@md gpnchailkylzalkepetlkynyligygloalkyl,

hydro | anbl Sl Rty B @andT\k}ﬁexjgﬁt ({b?gn%i}a %a?tilc{?.{f’t%gf-?th%wnh the N

rein the conp u IS admn ere
atom themthwdu@ﬁttarhed 10) fBﬁn a\&hkmmbei%dl cfychuhﬁg,i dndt ed o r
unsubsti t ut Rl is -

88 _bi
honal kyl & 208 Rl ORRRntS SeleBied e il SaHRSATSISn of H,
subst1§§ed Jrl"lﬁlsﬁﬁtﬂ‘ﬁtﬂgc(i Qlfk)yp Ls@dsmlﬁgd or"ﬁh‘é‘ﬁl?éu;fht&hﬁet%mp Rbstituted or

fornmul a:
unSmettﬂWZE}'P@ﬁﬂ EJSEO@@CD@ TddubstiBitechelycinhieterealkylpdrelroptionally R,
from i umber from0 to
and Ry G s o BRGeT w paie tp wibllenis®s isefod B raa,
substifi@dibdrinsistidhtedring Kyl , 5 al kenyl, al kynyl,
cycl oal kyl, aryl, substltuted aryl , aryIaIkyI

s@%them@wcauwéwweptab&@éts fyereof. 6 hydr oxyal kyl |

am noal kyl, -CH2-NR3R4, al koxy, aryloxy, halo,

hal oal kyl , cyano, hydroxy, 7 nitro, am no, -R3R4,

car boxahi doThe oMEBRS cladmSds whsugir o mangndids NRaRa,

sul fonam do, - 8 SO2NR3R4i and 9 wherein R3 and R4 are
i ndependently selected fromthe group consisting of H,

10 al kyk, h : :
hyd ?o X y§1 Ky |qthg h%alu%ydg gla?rlej{lt h y%?ﬁeﬁlotlﬁé ?Xxbgo&}llcﬁlls ggllgh?%{ered orally.

may conbine to forma 5-7 nmenbered cyclic ring. 87

37 The method of claim 34, wherein R is substituted or unsubstituted
biphenylyl, R; is H, and R; is C;-Cs homoalkyl, C,-Cs heteroalkyl, or C;-Cg cycloalkyl.

38.  The method of claim 37, wherein the compound is of the formula:

'_:(Ra)n

=
X

X_/

(Rb)m
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and m is a number from 0 to 4 and n is a number from 0 to 5;
each R, and each Ry, are independently selected from the group consisting of H, alkyl,
alkenyl, alkynyl, cycloalkyl, aryl, substituted aryl, arylalkyl, substituted arylalkyl, ketoalkyl,
hydroxyalkyl, aminoalkyl, -CH,-NR3R4, alkoxy, aryloxy, halo, haloalkyl, cyano, hydroxy,
nitro, amino, -R3R4, carboxamido, -ONR3R4, -O-carboxamido, -O-CO-NR;3Ry, sulfonamido, -
SO,;NR;3R4; and
wherein Rj and Ry are independently selected from the group consisting of H,
alkyl, heteroalkyl, alkenyl, alkynyl, cycloalkyl, hydroxyalkyl and imino-methylamino or R3

and R4 may combine to form a 5-7 membered cyclic ring.
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