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WD 2004/ 033422 PCT/ US2003/ 031844 MODULATI ON OF
ANXI ETY THROUGH BLOCKADE OF ANANDAM DE HYDROLYSI S
STATEMENT AS TO RI GHTS TO | NVENTI ONS MADE UNDER 5

.FEDERALLY SPONSCRED RESEARCH OR DEVELOPMENT Thi s

research was nmade, in part, wth governnment support

und¥P ¢4 22Nos. DA12413, DA 12447, and DA 12g575US2003/031844
awar ded by the National Institutes of Health which

may have certatn rights to the invention. 10 RELATED
APPLI CATIONS Thi s application clainms benefit of U S

Pr ovi siopnal AFent OF aN>aRTNTHR RUGH BT 00G8A 1 bed 1O RRIIDE

7, 2002. This applicationgypraisxigsel ated to U S
Application No. 10/112,509 filed March 27, 2003 and

U. S. Patent plication No. 10/642, 462 filed August
15, 2003 STATEMENE ASSH) BIGKERS T ANVENTIRNG MARE UNDER

i ncor por atrethERATIIHYSSERNSGRTY REGEA REGKSIREENE O MENT

I NVENTI ON [01] Anxiety is a pathological counterpart

of fear andPiSEeSEHTRNARHGPAHT SAhiBpTeramErt pRRRFCBYer Sfrant Nos.
NDAM418 D AK DY, aREDAVDEY3 awdiatd BHKS NatiQHY InsMMIRE 88 caltR @hich
i's t%glcally_ triggered by a perception of a threat in

t HeY BaYe P iasRts todksdpwniordi sor ders typically invol ve a

20 fearful ness which is either unprovoked by an

envi ronnental threat or highl disprogprtionate to an
envi ronment al threat.R¥@@Pﬂ%A§PEK¥UHQ 8rders are anong

the nost cmmpﬁmﬁﬁun%m eREARE ©. AP vERshaOA S chYon NITT t
thelguallty of Tife. In an anxiety disorder,

SHHHES Gl 0iMT 6GPR | Thiseplésalion § slge apted 1oy tpplication No.
Pro/Neispakiledingdb PANGE Kh U@?Qeﬁ%ﬁ)ﬁ?ﬁﬁbﬁ g@l 10/64%462 QM ugust

di sorders include, but are not [imted 25 to, panic
d}%s 8¥e e diselsuashe! grohebivhictyarm insprporatedfin dgentapihobi a)
agor aphobia (with and without a history of panic

di sorder), generalized anxi ety disorder, specific

phobi a, soci al ph&HIEECRYPER O THE BEWNITEINe di sor der,
agt eﬁéﬁ(fe%llsﬁs dda dfh@ﬁvﬁicala@amféﬁﬁh' bf FPRLLE iS4 Saccom{gasnied by

di sor der. ition, there are adjustnent disorde ]

vilittrbeness efigneadatthinkisg, behavier ywndinhosiologs dWaeness fear is typically
SapaLaly B CAL et | it . . .
dig%%ders,_aﬁgggge re§?3ﬂa egatego§§9%?89§%8gﬁ§?%%§ﬂwa§vea
dicBringes Whigh isgitherwapzaoksp by bt prvdrofugertalMBvkt oy highfyodiproportionate

GRgRLivivEmbahaNi.ar al therapies can be beneficial for
many patients with anxiety disorders (Chanbless et

a2l Pozwly digsderoeis amerd thewost geminge preabdisirders and can greatly limit
Sthd &(ﬁii{yvcﬁ’_lff&r%.t aﬁ%ﬂe%@és&%ﬁr%rp%%ﬁ% of %ﬁéﬁé@% %9&} §5s4g‘eénerauy the
reupt ake i nhibitors and thé novel cohpound buspiron
(nripeipalrdistebangp of mpod e entotionn] tpaen Sughatisorders include, but are not limited
to, panic disorder (with and without a history of agoraphobia), agoraphobia (with and without
a history of panic disorder), gcneralizéd 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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with sonme success in the treatnment of anxiety and

anxi ety disorders. Treatnents conbi ning psychotherapy
and pharmacot herapy are al so beneficial (March et al.,
1997; Anerican Psychiatric Association, 1998). One

[imtation of such psychotherapeutic treatnents has S
beeWORPH{0334¥ost and the rel uctance of pati ent SSEIFS2003/031844

enter such treatnent tigeAl
e B B30 by F BT B 8o e
| WIBQbing Blccéss Abthe @[feamiaﬁmadxlagram aedety disordérs.h a"mtmmombxmng
addl ction or, abuse potenti

L€t ¥97. .
zregyeprg pharmagatherapy| §e ng eben?tjf%all warchacntxn aly dy9f97 American
qquhlak&nﬁéso&lﬁtﬁfnaﬂm| COMﬁiﬁitzﬁwh of tsﬁaﬁpsyc]an‘lbxdrqieytuatrchtments has

anxi ety disorders 0 xiety i.s on

e i oS Rib At TSR O PRI ASth G ar@uiert iy of the

%ﬁ‘[ﬂa@éﬁh&l tré3anaey Q&l?rﬁpoﬁaﬁuﬁsﬁﬂﬁ@ﬂ L{ﬂlﬁl(ﬂ}hﬂpt thsingfortant class of
human anxi ety in test ani

SisyeRiazpinGt. WA YD CPRF adetior, b Bt PRGN A the anti-anxiety

AhG&laSopRfaOVd RfutidelfRARS tHe® is SCHLE rmbrrkglmtmmhuamucf @gents to treat
anti-anxiety activity. In light of increasing

AngiewadaxEty Hegrds™dus neurochenical alterations in

40X ©AYxidlySO bAE b B the TBM mdARWdishrases & Wiickanigial moéels are available.
l1Kely to be 15 devel oped thr ou?’IDBSUChﬁ?fgr eenin

[Resferchers o9 yetierice SyRPIOB of hitmeh riEas By manipulating
l})f&@atl A RYRhOLaANsRisR. [AGe Thigal moﬂél@diﬂ@e& a mndanmﬁun Sscreening

ective enptiqgnal response

c%\?ml?a‘mdh dPH peEBHEyr %ctm"%ugl&eggr?t 811! frf?éetas'lg% o"owgfé%ﬁ of numerous

CRORBIRINAQL derifRtyis GORixidt Uls@dérs) hilg Me@gilhsadsi afirads amo dikeely to be
and enotions. But the vari able effects of

Adpveteged fipueh sUdesSBRRMAg on dosage, range from 20
?B exaht ofkyaHadetid P BSstifert OoDahRbIE, A Ctetmls}dﬂbcannabmol (A’-THC),

tacks- oscurethe interpretation of the res
a}prglqu¢Sml tumpns sply gq-th é@pﬁl@amqp@pﬂq medigted ay %@&tcaxg@gpa@ receptors,
g%l?ﬁgnﬁﬁhgerﬁggéﬁo% SannbifctdARAN daiisife td e featldfid@l by mood and

am dé of arachi dgnl c acid with ethanol am ne,
newtionsl Butk@y Vemabﬂeeitﬁf@tSonf %ﬁ%@b@ho@?@e%%id%gﬁ raige from

€NGBscurc28 interpretation of these
SRR (RUARS oMl B e BHE0S R B pprain
stesuits kit leoit ﬁemempsut(cmoteml zbdlrec/c acgipg cagnzghinoid pgonisise

ﬁ@%}r O@A%Qn de( ﬁ%snd%.gg}@ %@r@?g @rmd%‘ of ed}acﬁidomc IN&id- with ethanolamine,

scr ., act 1 vat es
cansiadl keyicdterieob cxrd@gmouwahm@hnoalf&lbiﬁwy RpevaneA. ok Science,

eﬁssr 2346%{4? [e82):21 23% ﬁgﬂe%%ﬁ upo]n9(fé%aﬁdl%92cmu1ﬁ&ﬂnéu}onls $Di Marzo, V. et

a two-step g(roces
c air; sMasdre, 6@2 afd6wat (199¢); Grd&lcax Adettat-aNerpenroscd) BoRBPOB1999)); it

nt i a}c alé;g)fldh %geé)%ry &/éﬁ P%Qaf%&@eva}{e \QtA al SM@)Qdér £58, 1946-
4@@@9 (2%»2@@1 i oy elmmamod@ 80y piogs sonsing of carier
Catﬂ%%‘¥$ ?rans rﬁ_%o:]g)rv]vgd gﬁutlax h?glloﬁ' igr(b? %/IJH/ r\P'e@%ﬁ Nature, 372,

oun seri ase (Cravat
BY36-631 6994> IBalmam VB8, al 3 FEBT I(e1r99®;3, 26?&261 &hﬂ%?)) Anandamlde

em str -
Sl\)/gydﬁ?ﬂsisg ‘iatﬁl%e %nzmg f%t:?' aﬁdg %g@g %?%1% agél' ?59&})1), (@¥embrane
cbamd emnewemakn (mtt VIBFfantilt, Waet-h 386] 88rA702896)ShatriecBis ML.P. et al.,
Olpe.oN L0280l M 08 (GbssyPws 98/20119) (US. 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
(2001)) and pal mtoylethanol anm de (Calignano, A et
al ., Nature, 394, 277-281 (1998)). Miutant mce

| acki ng t he gene encodlng for FAAH cannot net ||z
anaW&éﬁq @@%% avatt, et al. Proc. Natl %‘%é‘éﬁag":""m“

Sci ., U. 9 7 9376 200
Fedespni) gf%ﬁ%}%m? ]F%%a o aglfr'&ns 14008012 @oop) and
aﬁh@ﬂl&@f[&ﬁﬂﬁolﬁﬁidb \(Chlygnaﬁo, cann anuvmml BSE!C efzwss (199803 h Migant mice

l\lé? mg tg@ gg&en@gg n tforos‘pA/;é:r ca%‘)gg }nﬁtg 1z§§9,%1dar(15!6 d%z?/gtt, B.F. et al.,

Thios. B4PORES. SSct he possobi 9371-931&1@’001:}} ugs thatggd’cntuhfgand generally

\I;}ﬁ?\‘]l;" §V2 (Fal glg%ag(?eﬂgz?ﬁ)émfgl 3¢ %1 at %afl{la I;]nogd;‘ Wae%%p’tods, such as
efefl@6d ain aéx@dme(dtrd@wm FTEIGL ARG .V Ucai. rSet: (U o i, 196, 9371-9376
oni sts

3@ %?IG’%?}IS % Sti i@g%as%{;kﬁ%gﬂ% tarlgatmgelfkjgﬁ maycpelgqﬁen the tonic
Fﬁ‘ﬁens’\@i heRdfthide, ile ZbdsitdP lav6idQthy . m{llﬁﬁ']]e Mfisit unwanted effects
current |np|b|tors of the FAAH enzyne | agk bﬂ@ %@ & ﬁ Lancet
sepdised by AyTHRnBoges &}r%ﬁctmg\?m%?lmaswﬁ% b ot §l-nlance
V49601 5 qgi@ﬁ9§§<f3 %Qﬂ%ronBF &lal. 3¢‘rzt: Reli N@r@éwl @3%4'3 281 21699)).

22937-22940 Petrocel 1i
B0k h &ast grr@ptﬁy@bnqz@ ef t@mwzymglgg_k thg Earg)eg se(lqgggl-yyj and biological

%Hhé)glf% cgggl @g@tm 3} Vo stuﬁieg‘%mf@k ﬁ' 8’Qﬁ'¥§ Bzgﬁ@hergo RBINING37-22940

997); Beltrano, 15 al
LEP94); DaPpirp 182@7 o @@agﬁyoyhemﬁwéyhe&vér Cefami@uﬁab 82-88 (1997);

t BQHQH » goépa§ ' ﬁ‘zgcliepzaﬁﬁpmt Res. y@z%nn%e QB £ Q@?-@Qi @@97)eﬁeltramo M. et

Proc .

%@auersow 26@2%6(1}997))rwb%e nef%f% CQWQ‘E)% Emu&h bromiie, have not
p?ét @B &Era%nfe&'%'dogé}hbhi tek QN PRt WafregRRC Set @ ';shﬁ 97, 5044-5049

end@genous cannabi noi d system act I Vi ty remai n

e@8ethx | Hiup.ythe ﬁ)@;@pplﬁ]pé)@ten[ug 8f FAAE Lpblggl@h ith ﬁ;ﬁ@pﬁt it¢)the endogenous
ec),(a 1%91%1dt gﬁexﬁIﬂ@tw?@(f&ﬁﬁhsaesgegﬁalltytﬁﬁeﬂpm%@' tion of FAAH

treatment of anxi éty and ot her conditions

bsﬂsbr e iiepryt invriigncsxans's B PhamRPPapAld e the inbibitien 0 i and the
MRLARGS of Q&be;i)f SRl dihg BRathsk X%g‘f'&)@uﬂ@(d £dwy cldisST rpj@[}§ mﬁibltors and

condi tions adm ni steri ng inhibitors. BRLE
SugvivingRlyo deifor PrAgtin NI 20N a@sety disgrderp ar GoRgiEiang lzyhadmlmstenng FAAH
p&ﬁﬁhggs novel conpounds for inhibiting Fatty Acid

Am de Fydrolase (FAAH) and net hods of treating

anxi ety or pain, and other neurol ogical, sleep, or

psychol ogi cal di sedeEEMNMQEY DRt neyEaeN | or
treating glauconm, and controlling appetite or

t 08kt iThg invepism Revidtsgior el epmpaypduiapinhibiing aty Aciapmide Hydrolase
gyvNeaBntit S n{e@ho@s SHb|E6he a'gﬁeefn& %% id RERERLSoISHRI, sleep, or

i on di scl oses the use Hinhibitors as
uB%‘ﬁhﬂlogiqﬁﬂ dipasdars, def la@@n@tsgpemrﬁu tryefingeghrueers, ¢ad conirolling appetite or

BOLDE plivd bRoASRAH! SinkifiGehdd 0L ABEAY k8 SubBAM In one of it

ry conpound e follow ng Fornul a:
2%@@@34@@@@'@@3&@)@& 0SIEFAAH 1nhlb1tors as useful in treatmg anxiety and

depression. In another of its aspects the invention provides FAAH inhibitory compounds of

the following Formula:
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Ti Xy R2 QI inwhich Xis CH2, NH 0, or S; Qis O

or S Zis Oor N, with the proviso that when Z is O

one of R and R2 is absent; and Ris an aromatic or

al kyl or lipophilic noiety selected from the group

consi sting of substituted or unsubstituted ary
sub@??ﬁﬁ@gﬁ unsubstituted 5 bi phenylyl, sud%?WW%W%@“&“
or unsubstltuted napht hyl , and subsgituted or
unsubstituted phenyl; substituted gr unsubstituted

t er phenyl yl ; substltuted or substituted cycl oal kyl ,

substituted or unsubstltu oary! substltuted
or unsubstituted al kyl ; bstltu ed or Uhsubsti t ut ed

heteroalkyl and ~(Rb)n1 (CH2)p/ \W <\ (RA)N \ Y
'> 10 ZI Z2 wherein p is a nunbe? fron1fro 0to 3; m

PBTATEEG, (D84 i S i R B i s,

bm’m AEERY & ybsantlindal Bt aadticad aligbeliophilie mointy selrsted from

e PaRoTBd bl e ypaPiged b A S PR e

ibiphayiey| substiited rop anskydtituted taphisyl, andlsidystitted oz yodubstititpd phenyl;

aryl., acyl and arovyl.: _.an are H .

SRl g B R oyl T I v
UGtk fited Gete®aryh) @absttuted op tinshiestiartaicyicll;isebstitutg] or unsubstituted
ptio ﬁll substituted with one or nore Ra and Rb

3 ﬁgy is a bond, or a divalent radical selected

fromthe group consisting of -0-, -S, -N(R5)-, d-C4

al kyl ene, (2)- or (E)- etk ene and cycl oal kyl mﬁth 3

to 6 carbon atons; R an are 20 |ndependently
sel ected fron1th ug[‘ | g O Iky

het er oal kyl , alk —42;51& “ aryl

substituted aryl, ary d aryIaIkyI
ket oal kyl , hydroxyalkyl zan1noa - CH2- NR3R4,

al koxy, aryloxy, arylalkyloxy, hal o, hanaIkyI cyano,
hydroxy, nitro, am no, -NR3R4, -SR5, carboxan1do

o3ty BRI s MO AGE: 0 o34 P Rl rom 0
ad k,yzl, and Zksmydme qldi‘ffqﬂ%dt 'fmdz-@e inyependently b divhigrirradiged selgated from

9%?% gsmqgé Efy 12 N "N?igssﬁ y&%ﬁbg’ﬁ? F’gg& o e%%gﬁ?—@@) Rtherein

tBe if wleptedfrén 1, dkwbmt@dhlb)ydlkeoylr alkogyl, 4y¢®mw1mlml aroyl; Re
Rk go éz? {H’Lgip &g&gﬁéeoqam oAt Rl e,
y sel r

ndeben € group consisting o
carbocychc 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)-, Ci-Cq4
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,-NR;3Ry4, alkoxy, aryloxy, arylalkyloxy, halo, haloalkyl, cyano, hydroxy,
nitro, amino, -NRsR4, -SR 5, carboxamido, -CONR;Rg, -O-carboxamido, -O-CO-NR;Rg,
sulfonamido, and -SO,NR3R,, wherein R; and Ry are selected from H, alkyl, alkenyl, alkynyl,
cycloalkyl, hydroxyalkyl and imino-methylamino and wherein optionally Rs and R4 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
unsubstituted cycl oal kyl, and substituted or
unsubstituted cycl oheteroal kyl, and substituted or

unsubstituted phenyl, and substltut ed or unsubstitute
ar yWOgPVfetier oaryl and wherein 5 optionally, Wg&z%yoslsu

is N _if fak ethervmhth N.at omt

AFY ain additiey R c? g’hﬂe indepe %\ﬂwejecgeﬁlﬁom% QUp %oﬁ@ls{utée&f H,
Wissedd dr Uﬁs@ﬁ’sﬁh&éﬂl&ﬂl@ﬁ,@ﬁb’sﬁhﬁed@f ufidubsititéd Heteebathyl, substituted or
unsubstituted_  heteroar wth the atomt.o i.ch i .

e basint SisHomd i ctopmadgelirihGorRye i dffed o
REAWLEIEEI FRAPOAHAGEbstifitadtr ehsuBstinel aagitor hdtEbiP), pudowhaies

the majorit thehdro 1¢. b L nes

SEBRRBNa5g ShisPrg ke et et 2R 5 YRR Y ot Htaghogy R and
IRg, foxAABIRLithBd of dhs@REifutedW- Hétcrﬁmdﬁdwt mbﬁtttstpd 6romsubstituted

i nstance, when Rl and/or {i)stltut ed aryl or

teteerephmth ﬁl?rat%ﬁ‘?ﬁ\‘}i‘@égeyef“ ‘b?ﬂc Ymatic ring, R
r[?ﬂ resg Bﬁe?asﬁec@ Hﬁﬁ\}eﬁt&&ﬂ'ﬁrovxm |c§Ideilﬁ§s i wgl’cﬁm a‘hﬂ nﬂﬂ-mlhf provides

ght th - R2. & h nbod t ut
ot P AR b HICRIRSoH RERY KD Paatel S FRAR as

BSErtPIn ]ﬂaﬁlﬁféllk afy paRicant erhhinenNRbRAsMARIwhdl Rlaiﬁﬂi/oﬂzz is
taken al one or qu:%et her do not conprjse any ar

sabstifugesapy] or bterearydioa £9TBPTISEHY RUIKY HomicIgR LRSS %ﬁt%%‘&’%lmem

QV}EQHBQ W B2t hiks Br \Eééﬁ'ﬂ tl&agaﬁRgiz |oises ethﬁtﬂlﬁnéntﬁhélﬁmlhtafe not
can have a surprisi -NR1R2 noj ety

Tingted i comenieds i hich 1 e eRR ok oHBt S i MR Ra when
ey ‘R?(%Icerl £ of Q@&hﬁ%qg n@fco&@gss%bﬁﬁrﬂ %e@foa@ﬁ of &ofnafugﬁigs In

|nbuI|nesstana cycl oa or, o, al ky

GPoa puppriments, p sorapouad with o Eéd\%ﬁaéo%f legs ﬂ“’“&ﬁ SRiFfemoLE Baé‘éia"e a

L0 ricia A SMAINR, bRy, IFOVREhARNsubIE] iHEIBitd QRIS d &mlecular
which Tnteract nore With the h dr op o i c chann

YRAgH otererin QOO0 TSRS e 2P 9o Apeeg U KGes i 7z‘i)’ﬁ]8all‘2§l or Cs

%‘14 @Pooaﬁﬁyl E@ﬁﬂ) {hé IO a0 GescADRMBOR! Yn Sloeir asﬁ@ﬂ'[ﬂﬁ&ﬂéﬂﬁ)oﬁkﬁﬂ ef the
drophilic noiety distal to the caHJarr%te end

t‘ﬁ‘@nmﬂ selideeompernds BRiSR Hitert pRET BT RY gbic channe Of FAAH
lhs@éaa lar Ik csalpRd @b Bf eas W@'ﬂ&s dnaﬁelmamhg | E}Cerrif‘ﬂbaj?l aeh
of

enzynme. [1 In one odi _nment i nhi bltor

@Pmp@wiﬂ hayep hﬁ%pfalﬁf eisfy distal F%@% caf‘r?aﬁtefnﬂ/f’fetﬁﬁma gule

' hili€oRan@é! Jf @S
RERRALTREG by LRI molty el AR AMIIC TRl

F8EMf a | has an | C50 of from about 1 Mto about 0.01
Ni210" m bdmaiaidht, e %131%1‘ 8PPiHnufd 1094 arPids, J;f]l@.% thad 10/Md. In one

enbodi ment the FAAH inhibitor is a conpound of Fornul a
lembodiBewOttR0DHbIGI EemubCT/has2008/50 3 dass thmp 001 @y~ IR another

embodiment, the inhibitor Formula I has an ICsp of from about 1 pM to about 0.01 ‘pM, 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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Oll in which Rl, R2 and R are defined as recited

above. [14] In one enbodi nent of a conpound of Fornula
Il, R is Hand R2 is cyclohexyl. In another

enbodi nent, R is substituted or unsubstituted

bi phenylyl. In a further enbodinment, 5 R 1is
cchQH@é?“%’md Ris substituted or unsubstit utP&il"[USZOOJ/OMSM
bi phenyl yl or substltuteqzor unsubsti tuted phenyl.

[15] In one enbodi nent, ﬁch an inhibitor or conpound
according to Fornula I I'l has a FAAH I C50 of Iess
than I M 1In ano e nt the inhibitors have a
FAAH | C50 of ss thi{n 0.01°™ I n another enbodi nent,
the inhibitors have aj[FAAH | C50 of fromabout 10 1 M
to about 0.01 M or froom about 10.01 to about 0.001 W

16]. I n yet another enbodi t of a conpound in which
g(lYV lchl’éZia%d%areéiﬁ%P gafg?c’lt\?d V94s Hand R is O to
@fd al ¥Ydne ehiBodimfaﬁtro‘fBQbmﬁéﬂhﬂdﬂf Femiula R, iRs isHlasd Rt it @dlobexyl. In

unsubstltuted bi henyl ter r Stl|

R emoaEeHeR THSPRRYEd oA ey Fhe s gbodiment
an hd h1 k9 E§cyem9ex99mqu RAsb@futtder ukbbstialtddmbiptrgylgeoresubstituted or
for mul V-UONIT R2III In Formula Ill, Rl and

Raﬂéﬁémﬁﬁﬂ@ﬁ@ndently sel ected fromthe group

GRIST B drd@n@bdifdent, suBSaiBhibitéH R Gordpoud Bedording te dFormula I or Il has
honoal kyl', substituted or unsubstituted qFteroaIk

mwdl [€awblgss thn LWMubaeRetherambegiEiepbing JHuoISRaty F HOAE IConof
r u(gglt hﬁu&f%ﬁoﬁg &%Xﬁén? hfkﬁ‘dnbltﬁ@ ga\QQtFmt[dl% oRifrom about

en together to forma substituted
Qrde nxsau@sto mmm,obr lﬁemmbwmleo wauhORP1 M. i s a

hobi ¢ ac 3 ESE: LN R
Sl T 3R o5 2R mYf ol B abolfy RPERIX PR e md 2oy, Ruis
hy dadphiib i0 tondl e.tkyl havarfgrtladr ekreaéxtneom@ fsmbmtlctﬂhpr unsubstituted

ca f ng a hydrogen bond. In
gﬂgﬁglgnpqg 3ﬁf tﬁ%ﬂeblc spacer is at least 9
qogst Lo asothen abpetgthe; inamtlon peovivesl FART rihihitosi asdycompounds of the
3 @ ached to he spacer at a point from8 to 12

IW%ﬁ?ﬂB A% froma 25 point at which the
hydr ophobi ¢ spacer is covalentlyyattached to the rest

of the inhibitor. 6 WD 20041033422 PCTI US2003/ 031844
[181 In a further enbodi nent, t k.nhi d tor or
compound of Formula |1l has y pﬁbblc spacer

conprising a first ¥nd & seddnd aroTatlc ring, wherein
the first and

R m
In Formula III, R, and R; are independently selected from the group consisting 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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second aromatic rings are covalently attached by a

i nker selected fromthe group consisting of a bond,
a single heteroatom and substituted or unsubstituted
C, to &4 alkylene. 5 [19] In another enbodinent, Vis

selected fromthe group consisting of ketoal ky
hy dW8YUOEY®  ani noal kyl, - CH2- NR3R4, al koxy, A {fsaifgo3is+

HRbor - carise etodiens cefabaior. or, Srpidyd Y Aftmula I has 2
h}@fcﬁ@é@i@% er cSikiirfsPB Ao and B @ecoﬁdﬁi‘maé ;nng,nwluh‘ﬁll) Kh@RBirst and

WW@E;P rggt; I]S&eg lﬁ ;1[ ¢ tcgd fr grg}?}tg}}?ﬁ%é h?lf?f(ffg‘fc g%rlok(xyllge group consisting
bm R RGPy R ene @nﬁﬁban@tewr mi&;bsﬂtﬁtemﬁt {ochalkylene.
nbine with the N atomto t he aretattf?%t%oa‘iikﬁ
18} m 1 aBotier gheRREN V Syelsied FR die O ORsing
ﬁ%@&%ﬁ N bminbhl d-Cﬁz-@ﬂ@Rf @HCBX}S Qltylcﬁ(?,l’lfatb Baoatls cyidogigydroxy,

gzprac@mi&?»é?éoqzaﬁ%oxé%@a{- ONRoka 10Kl G oAYaR o) nt

| WhiGON Adn8 R, ¢ salbdtarheaH akylHetaredkyl,
g{"fo% [ na%1 (?2%%%{ r?vzhlf ur%ﬁe%ls SerrbodL rrenil chgﬁ
hilizetryd pﬁqynylccmi@alévlyhydsoxaﬂm@n%am%nle% AWYROB 3 G By 1Ay
%io'ﬂ&ll %ﬁnejvgthatﬁ'@ﬁ LIRS which @By Arddadted &t forda 647 rhdnebered

acer  1s covalently attached to the rest of the
pydiicbing.or. [211 In one enbodi ment, U and V taken

i@get ﬂ%ﬁotﬁfk LEnbBdifkRal %ﬁd TRsSeabin@nfokth@s ddrbied exﬁrve afid the

nol ecul e or thanh the -NR R2 noj et grzzg 12 t
bt opibd ahen (1 PesTRSRIPIRAO § i Br o, em 2 poin

L%&}et'ﬂ% o[ﬁlccﬁ%/ %%}%ﬁﬁ%‘tt&he@% thRRe thehitide ITANIRAZYME

is of suffici

tobedimen theihydaenbilis proieit )é|a§)zaob@d5qottheoqgg&r & ag)p% opbl an%stroms
?rﬁglaa?p% Jlt Bt \Wxg{ ﬁg cQ Mbﬂ&t@tat@chgd S RPRitlok the ﬁihﬁ‘tﬁtoat

cate of the channel

{#13t aln one emh@dx@w,aéwa&‘étam Téﬁ%}heé PgiarRgpalsr fiass thqn repyginder of
%{}%J}?‘Juleeoq‘@&qltﬁgeﬂkmz fon'pound of Formula | or

or For nmul is a FAAH inhibitor \AQICQI hobi
221 s elnexst anpther emboptinsrt, a§ hyrphoabisFPacsT FI5EPissdhf (spigaihydrophobic

%ﬁinﬁélg%' algl AT c&?xg@ Bs RCRHY hrpﬂ&hip[bel%taﬁ& A% sdfﬁ@'ﬂﬁlengﬂhﬂo allow

one e e conpound has an FAAH | C50
ias agpepriatelit PositienadnEeauni@reagRen it arogewnponding ahﬂ*gdbqphai’éﬁée at

lt@ﬁdlgét%ﬂydl‘oﬂ%ﬂ@ Ga Fgﬂﬁg LR anBHER t&he bAbinkitd @Ene%y binding site.

accor ornu , or IlIl has an I C5 T
124s tmznthmr duhborlimest, ithewoaa@tnﬁ@f Fesdrdh ordiproulg Her Formula ITis a

IF%%}P | toxa\% %‘ s@gctfvg f(EI‘qr [(Wli{ @s bomplated 8 theldehirotoRt@Ses@fase (NTE)

 ess t ) get anot her errbodl rrentF IC
toR @certﬂhh%mes@qrasadéEHED néﬂ 1086 SHOREnERY Eilewomp?‘m dfes j2p FAAH ICso

Qﬁlﬁch% erQ?Q[h?J orle! hgﬂaré’é?wlfat f%r i NTE&P @Mc@l or from

about O. [ 25] In_one enbodi_nent ¢
t[h‘ﬁ i Bhonsi qrtbpdwntwhﬁm a’hlbltml jeogyping fq Forgulg Il g dfijhggan ICso 0

QsQ 'ﬂ%ht 10IMOn f\ﬁl‘lm VEhbRitend 1 fﬁﬁmﬁ&%&&&ﬁg ﬁ)eﬂ?orﬁgéﬁg 1L, or III
rarn m)no glyceri | pase, oOr hor se p asm

21@941/1 0GR 42 2esPEHah BB 0081 08 1y8% 4nother embodiment, the mhlbltor accordmg to

Formula I, II, or IIT has an ICs, of from about 1 pM to about 0.01 pM, or from about 0.01 to

about 0.001 pM.

[25] In one embodiment, the inhibitor of Formula I, II or III is a selective inhibitor of

FAAH over any one of electric eel ACHE, rat brain monoglyceride lipase, or horse plasma
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butyryl cholinesterase. In further enbodi nents, the
sel ective inhibitor has an 1C50 for inhibition of
FAAH that is no nore than one-fifth, one-tenth, or
one-twentieth its 1C50 for inhibition of electric eel

ACHE, rat_ brain nonoglyceride |ipase, or hors

but\yp)71’°4/0%3ﬁ%)zl i nesterase. 5 [26] In one enbodi %cﬁ{t%%@gsmu

'tﬂl (t,lﬁﬁn%terﬁ@r gl ﬁrtﬂler dbo@imehis! tHeSselect® ﬁﬁfbhtkﬁe has an ICsy for
nAi bitor of FAAH whi ch does not substantiall

drlibiden 9f FAAET Bt iswiotmppre Fan CRE-figh, enetentizoor Oafr ety ICso for

131?1@1@519 fof %Iecﬁ'ﬁ el GRS PRGRIH hthbODSerii@ iphsd hbrthrbéJﬁlaQﬁa butyryl
H In farther embodi ments, the binding | C50 f

mhhhlmsfietaﬁfg t he binding of an agonist of the CBI or CBZ

qagnabi, Nk @rrfb@&iﬁ)@ﬁtofhe iRk of PARfulalD Arordfl 195 sél@&we inhibitor of
t rresvareater than’the 1 C50 for inhibitin

richrdoee n@tos@bmally dregbnipérsrd voh the Ggr-@f sl %321 ceggpabinoid

[@V‘}H |
rl:cegfor lad he' 1%5 §5hs Wbt RnBARH oftFr Afthih 'fﬁrtﬂep €mbéfidents, the
enz urt er enbodi nent, the enzyne

mﬂ:lCedfor mhxbﬂtmg the hinding of @b egenist af HRHEB lémg@aucmbmmd receptor
E‘Qt 1&[&12% 2'0%f ?Mrﬁ:%%;fegtet t%rY ihiE E@sgwrhﬁhb% n d of

O rmu ne aspect,
i [AVlentn ene qmb@dnr@es 2 poyspehncbefithelratalailon vk 115 rlsscoafacmmh FAAH

a[ﬁ%hcﬁq@thg éo 3?] é ﬁl?!{h?lj i{rlﬂb%glgfeﬁﬁlﬁlae e}n?yn?é]? contac ed in. vzvo Ina

covrnd dudgr vmbctdnaerﬁﬁm-bmnm islvbighcied hevitenvithe commpuad 0f Formula L
fiar§.hgr enbodi ment, the enzyme is contacted in vivo.

I'i Anot her enbodi nent, t he enzynme is contacted in _
VR8]r o wpnchasaeatshp wention pfovides naehcdrbantate inbibiters of FAAS and their
I1Be ﬂ{‘ﬁlth fiin ﬁgﬁﬁt Intogg eﬁlgélcﬁx%ﬂt?% cgrﬁgc\)ﬂng oF tl?eofa?glﬁﬁq, ﬂf, or III is

treating a an anxi et

Feytedied whanAsttorldbblt @tssmyrae edn \aj ﬁtltthfatrgnib_ediylemy the enzyme is
acg@@a&écf S';ﬁEM.‘ Yn3hothdd 'anl%’éd‘u%m ‘%fle en%gﬁé{é'éogrﬁ{lécpz‘n‘v% with &compound
subj ec avi ng one or Ssu conditrons. In

afi Gotea I, szxdﬁ&rrent such a subject is not otherw se

g%&?ﬁgr?aﬁ)ofn%etr &fxﬂeém&t nhgn ro’\:r!?ﬁ_' r{l]%ﬁokzll éfo&?atlé% axﬁuety, an anxiety

clgseniiet; iop A psycholngital |dmonda@dsooiated vathewpictyi ycdminigeragen tinhibitor of

r i f t
iq‘nﬁl %I clarPﬂll{SO?stgl Jegltlb?gw hF\% £ g)gp IPXA aso%:s)%garﬁgﬂto%s {ha another
reebedimeRt, suchtsgbjasés folNFlEyrwine impesdydf tleginentrgtht 2F A4H inhibitor. In

E Rj
%ﬁﬁ\%‘nﬁ %n€}{eor glcljentk gthg @gna%mg c{ﬁgrﬁtfrsg é@?lon? i R&t 1grne'e§ of a sleep-
dmduiciag \agefit 9o pdierrelidfn Ilaarfotlret hsbochmbtttdthﬁé‘mAH mhdmnpmwnuctwe for
M g§ &91 t S d’t:@{hgﬂé@ot!m? gster:!: QQ&H‘: O r x r'%)%ho'l:ges asg(AéﬂIE)

red t
ds¥or érmne dorbodinfent, & FAAH :ehnbmt] mrad:rmmstem te ammuennﬁ) trent xiety or

or ¢ p
S5 5L LB 1 SR APt 1 o
Jebpde il qrfomla Ui headwiirgstergdhtoriselichngiety drre atxign fisoiderh Tma further
FeRfbbbitrdahl, Md Oimpolifly R LI RIRADH TRAL arnddl? of a@laﬁggﬁ&mmm is

treateé nee sl'eep-in
&Clﬁéifi?novr BCME07T. Inna: ﬁmtdcrn gmbodimautt tHei subjeetdis thot otherwise in need of

Eﬁ'r%ﬂ@\;/gﬁ GF i Inh R r. gﬁg\l}o{aﬁe& erﬁgp %ergetﬁg ’Sl%b ec? to bA%l'_e'atgd is not in

rtor 1s fornu an ant ahX
\mq:cbcpf a sleep-inducing agent or pain relief, including but not limited to neuropathlc pain. In

another embodiment, the FAAH inhibitor is formulated with an antianxiety compound which
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8 WD 2004/ 033422 PCT/ US2003/ 031844 is not a FAAH

i nhi bitor and/or adm nistered as part of a conbination

therapy with such an antianxiety compound. [311 In

one enbodi ment, a FAAH inhibitor is admnistered to a

sub ect to treat depression or a depressive disorde
g'ofzﬁ?“toFPéF enbodi nent, a conpound accordi ng ]t(%T’U52°°3/°318“

S Ap i St R AL b

Qﬁttmié{yd:oheoxhﬂ adm nistered to treat such depression

or disorder i a .

B ocirmembalieniy® LAALIoI e S B OFRER ) LEbjo gt dgprosson
tof @ AbgTBRive WisbileR InAVitkther Blbdiimert, a Icmpmmﬂ lagyording to Formula I, II,
enbo nt, the subj ec S not

of éléﬁs il IER,S eﬁegl tggté pssion Oélqlsgfd%r | & 24 ﬁ.u['tlher embodiment, the
ephRpslindBbe adufi@istERd\ ttefdhduﬂ‘l depresdion dralisordents éIfMﬁﬂZth ECM597 In

second 10 anti depressant  whic not

SRothe fmbodimsnk Fichs 2 SUPEct 5 1Y 9 SrEEnI 18 < @Afheé thi FAATE
3Mﬁﬂlto@nhﬁ£bttﬂﬁ&g&ﬁi§§@mtthe S[uSJQ&tflé Aotam aédderf sRS;pmdnqmg mnt or pain
i nvention provides_ a met of tre y

deligf-ni & empigr sTRAdiMeRth i MHtlﬂmg{t‘gug‘ g‘g"f““\%&? with 2 second
QRfideBREMnt tvﬁhcﬁ? & n6iTh FAAFE Rhibitdr 60 ﬂmmuﬁ&redaﬁcmﬂoﬁtg cbmbination
Fornmula I, or Il is admnistered to treat

étﬂrqpépwswwnaa%@%%sa%odu nment, 15 the subject is

3580 i eatesd Wil ane aﬂkiéhﬁdnoqaﬂivma@td nmddepsweaﬁug)epﬂnxbsy by

which is not an FAAH inhibito 0

SABBERITEE E FAMS EHeL e RduRiet mté i€ Pfyo qﬁ&Pﬁﬁffl%"dfmt“é a compound .

u@rﬁ 124 Fonggyglgﬁ or 1{1‘1 @J‘éghﬁkﬁé’t?r@c[ftboﬁdaffﬁglepsyt hﬁaxﬁﬂw@i‘bmbodlment

i nhi or is adnmnjstered. or rul at e seco

bl aks ERRAWHB T SORARY PR BP OGP0 WRFR Brigt A FAAT

ashsitk. A ahdiBerl dAtfoditdent, mée G&h&ﬁnd H?Jof&ﬁ%toali‘cﬁrnﬁfaq\&b dETMS532 or
i fat .or. ho

for reduci ng appe e, bod ht
EMEYledp awghtsrenﬁp@%wt fhEAGPedhErot Bt Ghibmyptet with o
fs@dondl 6sHiSIuR@which @chot QF&KH,mrﬁlﬁtoEf eat | ng an appet ency

di sorder in a manmal adm ni stering ngg g rrgal it
AR Imerepispest of @erl@ﬁ% énvaWIOap@s@Ptseﬂs PrQVifigd for reducing appetite,

%@ﬁﬁm b rrg vafigh®or 3RRRLAT R Prevelim b AD&Ry SHEVras ghtf @6k reducing
In sone

odi nents, the conmpound is ou
Herdntake: pr treafing g aontPHCY[dﬁarfeq A3 AL Py a@%‘@etmtm the mammal 2
| VD b @0 PO ¥ A8 Sn a%tehe d5the Lorlsd@ptidnf ofiah gppyﬁxmg lst)btsﬂaﬁce such as
FAAH 25 inhibitors adm nj stering thelngxﬁ
do9de dp @%‘f”@??fhm"é‘f@p@% P%vwwelsgaﬁpm poFoImuad
Q84{Si O arsdiheiy d;se@s tt@nﬂveﬁﬁaﬁptam& ﬁaaﬁodiecgtﬁau@ﬁn@mlawc FAAH
i.n the expose test subject. a&ee enbodi

PRI BhadsrpiviedRssthe inkbiterde aéﬁ“ & FRPTSHS tﬁvﬁ%@ﬁ&tto gn anxiety-

CRNRRUtEhuls; #l meauhin) Ht Usprdeddfiaixiag i tiae:@esdMebt Gltaée In one
i nhi bj t or by contacti n the conmp €aﬁd W.th

att
SAbadmsyr GF é%\@n%quvﬁg ssrigepthed, of Agigrmening glgsi/t[xc Xompound is an
CRRditit GRS 28AGnSE 18RtAGinhiBRor MY TR the b&mﬁﬁnﬂ %ith a fatty acid

fatty aC| d am de hydr ol ase inhibitor; and t
S ire] 6 CPAyMeHR e raaiaie 2RheRRdiigng and sattcfawtl%mn%}nd if it

fiah Batyacidchnadd BRIrddniRee SAZeR déterhiidhg Bfthdlected compound is

adm nj stering the inhibitor to
an anxiolytic fattygacxd amide hydrolase enzyme glhlbltor by administering the inhibitor to a

test subject; exposing 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 I1I,
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test subject; exposing the subject to an

anxi ety-causi ng stinulus; and neasuring the degree of

anxiety in the exposed test subject. In one

enbodi nent, such an inhibitor is a conpound of

Formula I, I, or I1l. 9 WO 2004/ 033422

PCTYVO32B031831844 [35] In another aspect the PCT/US2003/031844
rovi de ods f

A de gpesbis dreecRe Tprtanorey e PEBRL AAPTAARE Bt pireepgset o

adm:me;:uegsym@mh&miuﬂ&r by idﬁﬁmttéhr@ theﬁltnbﬁtubﬂoect"estlsﬁbjan in an animal
depressi o r epil eps.
" Bl cor R rion A eAERSe e LG 2BR MRS e BerfapRice of the test
t esbiect sdebjdat toathe aestli 11y oh® einb@iithas; .thd tventton provxdes a method of
emhodi. nent he i nvent,j.on ides a
AR et S GomPSaS i B oot palonsi oy actd amide
Ohydélas3ifitibiep lblyeactntabuﬁ@the Yoragdudld anthdefatti yeld @hl&ﬁ:ﬂiydrolase enzyme
i 8 e b 1 L i
Cc ﬁy‘tgélhde(iﬂgﬁbmjﬁfbrﬁe liee Ubtaglﬁmlggelfewmum cblﬁpdufgd lissarfantiaeprgssant or
aci m de i bitor etermni.ng,.
o e o S Gurilefean iy e i or b Al a U gy e fbitor to a
ardkst subjpdt |uem irimblahédel fe ki&i)rc%ﬁbxd& dpilelisQ| raspectBRBY TR one embodiment,
i nhij blin?qb adnlnlsae ge |n3 bltor to a 10 test
s G5 &% frhibijogis 2 Sompyn “* Lfgilessi on or epil epsy,

r gspedhi Mgl y?bctdﬁm@m;ﬁ aeHhQHI llﬁlbﬁtor i$ Wdiradlerbd tb b ts@lfjedt Sto treat
a ound of Formul a | 36].ln o

o AR REG o TR i Plsiraor B dtrorbCpbopmg Tgrsmission. Tn a
S ﬁbqhaoainbbduﬁene at consithd @q@hﬂﬁg it@F@nufal; Aot HI Of adninistered to treat
rel at.ed di sorder. or dis e am ne
| PR P SOonRloR. B hART “EhoBheftoRe TR o on administered i
avcofsd: ng UeMEO7Nulla dne bhbodiient,| thei BAAEIinhitsioe rie oin@ulated or
tr at. 15.such di.seases or. co a. furthe ) .

PR iEY Gy RS ROt APt BiewpR B § Beoobiapsvchotic
oageu@m&msnbnmmeﬂiﬂﬁm nrent the FAAH inhibitor i s
|.at adm ni stere th or,given as part

o BD R Ao R dveiomaraxid 5 Ry am atical*Coraposition
ag.eminsim@ a(bhmpdimﬁ@if FarnfoSHIT] st bdrddar phaingaéputicallysidetptable excipient.

a r as nvention ovi des
RERB e ERRE e b RoL MGl PSR et gutsy insomaia,
Oﬁaer()sbmm;mxdma Iejn,lep@y, gdldukord) tbr an HpAsthB ARide BY lafiministering such a

RRRUT B hbr b B 08 RBP4 BXPTRG bk dF Suppppeutical doses i

a:mu dksype formo mmmsmgpaahﬁapegﬁ:daug effdttiedardount Bf $he FRAWH inhibitor. -In
gl aucona

. or . a etite digorder by adm nisterin
STREK OOLEIERiSs e BeRe AL EEFL R <P S ST foftet one of the
t fteve payelmﬂogiml ¢Hrﬂitiod§5r didedeRPR L b@BbIiAOREH e tHRrapbiitichily effect is
dosage f %i rising a thera utl aIIy effective

a%ﬂhfm%‘fnt g CE}E\A RS AP OT AinAnX et GliardeBlodi mEics, In other

t Gebddhemapeiet ireddd bRl RCL hirfan WitRAc@ERHRbLyS uxﬁl%melamtety, or an
to tre ove psycholo%gcal condi tions

ne he or,
d?‘g‘&ﬂydéf%rgerl ng‘o??éeremg‘rn}?%‘ﬁt the upit dpgagr 2p die FAAH) iphubitor is in an
eih®et suffficient b tedat ARDHAtwithUkrkgiot Bt a E@résﬁ@@ﬁls&aé‘r' ety or
aﬁﬁﬁ ﬁﬁg {tglsorder in a subject. In ofher
G} Qe aRRecE s maepien Bt 3 Bethod olandufing erdoergus faty
amxd ghide levbls G laGuBiBXi ¥t MmirMterAR a compound of Formula I, II, or Il 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



anxi ety disorder. In other enbodiments, the unit
dosage of the FAAH inhibitor is in an 30 anpunt
sufficient to treat a human with depression or a
depressive disorder. [38] In still other aspects the
i nvention provides a nethod of nodul ati ng endogenous
fatty acid amde levels in a subject by adm nistering
a compound of Forrmula I, Il, or Ill to a subject. In
onemkaiohengrtho dioddrating dobenarodiubatdtziepsy. dd uceberanuthet gmbiodiment,
sa ' e nodul ati ng
o el does b 0L erp RERRP MIEPopeh b, ™ anot her

10[3@hb10(ﬂﬂﬁféﬂt aspach éhqrpdentiar elag powdss methodsrfduimereasing the levels of
C agﬁﬂog&%ﬁfs anlaﬂiaﬁlﬂfét Q@Bgeﬂ&gta gbﬁ%@ﬁ{lg@s Mg othe% Pffdo enous fatty acid
modul ating does not | nhduce per phagi a or £

> appeides 8,2 ulipet Wiedarivtiréte aepwernd effiermwe dnili erillallkoinvention

pr Qvd 91%51d5€eﬁ1$199c§ %ﬂﬂlckﬁﬁ{gQQegle&gs Eehse ey e;!)l§snﬁf brain or other tissue
endogenous anandani de, endogenous ol eoyl et hahol am de

an€PrEEBHonshefoRiRlngerd 2ttty ye- Boherepegtio s FAAR nSippeetivity)

by opgdiimbtert bi &@g@oﬁ@iﬁﬁ%ﬂﬂieo&eg}ﬁ%Mblﬁm%le dnbi FatBFacldl alxmdes ina
The invention al so provi des_net hods for i ncreasing t

| evHyest Ryead @nmstﬁrn@éd»omaweé%Forwallﬁf S Ibt her tissue
10 concent nadnk @3t ME inllod gicv ks Bédnpbhddyof 1R fBrmula:
therapeutic activity, FAAH inhibitory activity) of
adm ni stered or exogenous anandam de,
ol eoyl et hanol ani de, and fatty acid am

or iii. 10 In oned aspect
conpound of theA | 220
wherein misR& number( from
fromO to 2; each Rajjmenber
fromthe group consisting of{H, | ogen, nitro,
cyano, hydroxy, -C(O G -G oal \ %;jl f onam do,
unsubstituted Cl1-d oal kyl, 15 hyd §C1- Cloal kyl
unsubst whertieth jshenaker froantounadib sita Iﬁlﬂﬂ)ﬁfft‘(ﬁﬂﬂem,,

car Do % SO B HERESTEL R, £ "SR .

Cl haBhgea dityd, cyzama) h}droxan@(om-ﬂwa}l@hmdmnarﬁiﬂo i wisubstituted C;-Cpoalkyl,
15U S)Higc&%'b% E’E{oglgylc é%lsu%gt hterlilciqg/,u gf’] dlufﬂlsgus drutte Cl Ohjx)éarboxamldo

cyuhm@,@nytrlhabmdthvhe phar maceutical ly accept abI e salts

t her eof Ry is Lhe BB Fom %Séﬁl J)k%ngéf Iluﬁb%\ﬁy(ll\l-@oalkyl amino, and

carboxamido;

‘s I ndgpendent |y sel ected

R, is unsubstituted cyclopentyl, unsubstituted cyclohexyl, unsubstituted
20 cycloheptyl, and unsubstituted cyclooctyl; and

the pharmaceutically acceptable salts thereof.

11
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[40] Fig. 1. The FAAH inhi bitors UCVMb32 and UCMb97

bl ock [ 3H anandam de degradation in intact brain

neurons. a, Concentration-dependent inhibition of 5

[ 3H anandam de hydrol ysis by UCVb97 (open squares) and
UCMb32 (closed circles) in primary cultures of rat

cortical neurons. b, Unlike UCM632 (FB, 3 itM or

UCve97 (CF, 10 nM, the UCMb32 analog 7 (10 M has no

ef fect on [ 3H anandam de degradati on. ¢, UCWb32 (FB,

3 pM and UCIVBQ@I?gf pLBR! }8 ation of

non- net abol i zed Pan € i n neurons, whereas

t 9] andadani dee thieddd pohlbltqrn HHCEMﬁ@r alAlVHM/Ii%IVbIOQIO [CH0apdamide
re &ﬁﬁoﬂ tm nta#%elb?ﬁ nQloRON- TBt @Q?%rgéﬁ%ependem inhibition of

[ -.H anandam 7-treat ed

d i #ngndamids- hvidrelysirc bib BIGMS7 | (apanhrsuarhs end &) @YISTor Ghent sircles) in
! 9f

ol AR 10 TR OSBRSS

asMoy ths JCNESRZ @205 7 (10nsMaseend skect oR [FTRnddanige slegradation. ¢,

RN A AT EVL RS (AN AR i

FAHH-hnamIanNdet iy toyr th;NBﬁ&aarlﬂ doisb R itle 1mlsﬂaﬂseh1b1dﬁpfe?ﬂd@nLAM 10

| %Célfes gL%{fé@%o xtogﬁlé hﬁ:gr[ﬁ-gju}gn Anids, ?lgl&ﬂﬁﬁ%—treated (10

| ARG hmt@lsamﬂlhm152111(rc1haﬁ)a¢bndn meand)ce oabﬁe@diaccswsmmMAM 10 pM).
ration in the _rat

C
{ o r R R DR A Fokierr Bb, Upbo L 00 R Reprogs. one
I agt@Bk] PR @65 UEMD Xter(sks, P A0.06 Ovedbus vehild-treaidaderong VNGV A with

0 nandani de (c) d 2-AG (d) 20 2h after injections

o GRRPET A, G B sa7 (CE 0°3 My ke i o) e

apt1gr Fek 2. B wiv® idFitiont W)F/&&H&fc’ilﬁﬁysby BC¥02 Q\fhd UG%NQMA a, Dose-
fallo . Jukey's. test.; nce

e I Ty oA b 1, Clpasge 0 RaE RS g Lomson

U@%ﬁ%ql(a%), tht kot' by dmemacts«quaaleg)? (candndandrdy 4fr ngstd(gc (i.p.)

’ d(g:lmlms{e %:{1011 in 1e rfé l")/%f‘l %g’%n b%g Eu&%(ﬂgﬁ’g}g@? %%%ﬂl &btl\/lty after a

apiagld anjectien QEU @YSRY0)3 pklig’, USVBBFin (1@613 oﬁglah@}aﬂilde @Damd 1AG (d)
b%%%geg 1%9&10? aclgpvggl%:lgg(e gsﬁgMSQ} g‘ﬁg? lbgl Ca;()) J%lee glsltgflksk (}P < 0.05;
St\madtqlﬁlamtf’ < giof fM@N@e@llmmﬁlwﬂamm del-8nce, Enhancement of
a %Qyﬁ B

Cgl?alrﬂg éjﬁxld %éot];%mnﬁ %{/ %l\tﬂ@? %@%&E ?%%%2970 éO m\/gekg open
aeqmt@sbsar@ﬁdm@%@?m leg'; e cirdesh ndoEVBIT (16 TR ke ; 5pem@nklgsx and
1, .p.) on response latencies in the nouse hot-plate
test, in the absence or presence of the CBl

ant agoni st rinonabant (Ri, 0.2 ng kg 1, i.v.). b,

Effects of UCMb97 (0.5 ng kg") on the early phase

(open bars) and | ate phase (closed bars) of

formal i n-evoked pain, in the absence or presence of

ri monabant. UCVMB97 and rinonabant were injected 60 nmin

and 40 mn 10 before tests, respectively. One

asterisk, P < 0.05; ANOVA followed by Dunnett's test

(n =
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12). [431 Fig. 4 Anxiolytic-like actions of UCMb32 and
UCMb97. Dose-dependent effects of (a) UCMb32 (FB, 5
and 10 rrg kg 1, i.p.) or (b) UCM97 (CF, 0.05 and 0.1
ng kg 1, i.p.) on the percent time spent by adult

rats in the open quadrants of a zero maze (perPceTp(}Sz(m/O31844
ti nBO3P¥N4225 ¢, Effect of the CBI antagonistt®

r 'Méﬁﬂ@ﬁs %fgoxg@) ng sCNIsPr @@&gt@e Wﬂ{‘x?seﬂofb ﬁﬁﬁ&%ﬁﬁ&e) (closed

tine ope

ofdiagontga2 @gp aﬁensko(Png Q@SM yr twp aamsm 4Pior9-91) ﬂédlpﬁe SIgmﬁcant
g%}ff &edlcﬁs; %ﬁtév%% %&dﬁrﬁﬁiﬁ' an%lda.lgf Rgfl@?ﬁf W%h( Bonferroni’s

) I'sol ati on tfasonic
vegaddigafiong). i n rat pups. One asterisk, P < 0.05; two

?Z{ﬁ iﬁsa tinseeBtved ddfidss 30%{:1\2597[ 44 Et'sngé%\f&?tlngd, 0.5 mg kg™,

[ em Ca struc ures anan anlde
URBS 24 r¢sgnse {attsc}lesF'm dhe Boyse bqq-;dgg test, iyl the alspnce Anpresence of the CB1

hitgn i . | 7
AR RREIEL UGS 5, LR T g o
7 eprdy Iahash (amnrtgrsx‘nﬁnd lte Ba® (sluseﬁév@s) @ﬁfonmvémmoleddmam in the absence
C%@g&ﬁéﬁcé P %nz{fb'yAi@H Uﬁl@#S% %gd n%néfb@ﬁt' \9&9 nigected 60 mm and 40 min

regions are co
b[bg@re tedty @qunctwqty o@@@astmslbr[bwﬁ 05:26NPY K] folpwpddy Dunnett s test n =
rz@éesents a superposition of the biphenyl fragnent of
URB524 to the arachidonyl chain of MAPF
cd>43d r yBigad szieldtiqnlikemcﬁmmf JCN§32ring UGM397) d3ase-depesdent effects of

f U [
h %ﬁ%}\g%ﬁ %Jrﬁ%%%o n%] %E%MUS@EM t(ﬁemﬁe en%kﬁe Lp.) on
athe pexcentdimeepent by gl rm/m t{na ofen Tiadrdrantsiof avgtoumaze r(wcnnt tuje open).
t 4l bi t
S P AR o By SR AT e Primk 82 13U b e i perent ime
t hncnnr;radmfzd BERCH533t (S Irembg Ot hd. deffects dEEREIL (5 and 10 mg kg') on
eXRGELERYR in I&Iﬁtyraééﬁi&n&aée&wn?t %%ﬂ%&?&% UCMS32 (5 and 10 mg kg") on

concentrati on-response curves y usi ng non- )
r ég}aé@rsméweéhlammcw@wwm mreirpups Qng astheskPP i<dh 32 o asterisks, P
sngtovy_ar 7p1@§ka 13 WD 2004/ 033422 PCT/ US2003/ 031844

abl

e VaI ues indicate the nmaxi mal
entig-atsed fsthghe dhamidal sifuitbies of anpelemeds (b)mndéawﬁﬂ 2.

t ﬁfgg et Flél (§7 pMFﬁQSn%Ip fohek ?ﬁ*ﬁ% g-]?lﬁ)ﬂ%ﬂ%ope%&i ?pIé Ikl% I,l]l%%phtlhmty () for

CUBBéErt mdtlismtatssbitmdqtd debifatives. FAAH (f rom Tabl e 1).

[ Eﬁj Tap!-e;3, choli nester
v MR~ . elsr edrg\éﬁgaia‘l{ﬂg riiefgguryace oun l man%e S‘AAH colored
chy tyaudyﬁ hmp}dhptyyﬁmlplghn Ingons[ a!BQ@oldfahhblu@ h}ﬁMch bf5Gn brown.
Y e r ounds_ of Fa %ﬁj
e e LSRRGS L QiEh 20nE BRI Relenf 3 M4 0 e
o%de¢h1®®ylr®ma otxMﬁﬁ’@my%%taﬁmdwthA[A%ﬂ] Tabl e 6
r vlgg @ z&jhc&)l | ues
%Fbi t onﬂglfstpat cﬁ%lg%f [Sﬂl}%tg? tnSt 4 g‘é%hvg dm 51tc. The hydrogen
i baide d&tle canbatriogl SDSARVidtae yredymee are evidenced in yellow
[49] Table 1. Values reported are the concentrations required to inhibit FAAH activity by
50% (ICso, 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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10 DETAI LED DESCRI PTI ON OF THE | NVENTI ON [55] In one
aspect, the invention provides novel inhibitors of
fatty acid am de hydrol ase (FAAH), the enzyne
responsi ble for the intracellul ar degradation of the

endogenous ~cannabi noi d anandam de. The inventorsshave1844
sufﬁ @1H§?? di scover ed conpounds that inhi bi tt“TESERAY

in vivog wt | ow. | C50. Exe 0
D1} 1Eiere e Tiiga s mENEn pore B OO, s GRSk Riied on
SR @IECah Lvnaad e doﬁ'@éﬂ@htﬂlﬂg Seledtivity\hdex ES‘L)Q\HThe SI is the ratio of
i nhi,bi'tors can be usef ul r et f.\purposes -
sushnad nhibifer soRerpEatiog testrd/ IgPoé%‘pFaAJ%ﬁ gl%ﬁ”hi?]b? °Bf i nsomi a,
g tRg18b! EXAATL@BcetyhoR@dsirasd 1T, valuanid eporttidar 18 compounds,
provides a neans of treating anxiety by adm nistering

msciyding qarbepi ensyphysoptigtdng | i nical |y used anti-anxi ety

gﬁﬁ TatibE, hFARﬁ'I@ tv@més SSFePbiti B vEr ﬂ)ﬁmﬂpbﬁndﬁﬂfFormulaI
|aze i ne-| Efo perties in the ele

V.
18 o- ﬁﬂzlgS 1 EMH&Q@ V& Eppq;@gegoqtgl&'pléqvc ﬁab}a‘ltée&yl compounds.

xgﬁal rZAL 160 n@bsbx"\}ed’ @ﬁcﬁcal«ﬁ%é elued ﬁET‘AMﬂ inbebition of the meta
i fensive (pain-avoid ehavi ors in nodels of

aubstipigsiderivatiypidduded ffé"éf’ 9 W&8a¥EEN acconpani ed by
augnented brain | evels of anandam de, but not of the

ot her endogenous cannab|n0|d 2-arachi dan erol,
and are pr e PERAIHERDESGRYIAP WEF%%&‘ %éﬁﬁﬁgl noi d
g@]epthPBnebé gé‘clf qg@mvémi%n IfsVilel So®d %ﬂitb@tof Z’ﬁty&fb&hﬁiﬁﬂb digdrolase

art|C|pate I'n the nodul ation of enot

ARUABOI e enrzymAARFPORTRID for dhp infraceliylar gﬁtﬁo{} egft fie’ endogenous
%l@ﬁ‘xbﬁa‘g&nd@ﬁfﬂ% 0 @E@Hn@éﬁt&@ hived hﬁhgly b apy cor{xlﬁﬁ]mds that inhibit

I nhi bitors can be_al so use .n th re%1 toncmlbe
FAAH itie viyo ofithot eT [Gye LEXMPATE ﬁ?mp%’g g36? g’é‘ﬁé%l o Tavent
Yot dQERivANTst ARyl @RSinhibi#Es bIF AV DBA ARGhhibitdTs tadtbetuseful for
pai n,” depr €ssi on attentlon ef|C|t h{&ﬁractLV|

di \@ﬁpt@[@f BUIPPse§ Supf&@s the mdwstiop 3 ) geehgefgmq psgnmbaa the alleviation
'Hf%ﬁine TRONPRASE hiSé bﬁbmd@sph nRBSYof t?diﬁngsﬁixi’ew By dirsiaiscbeing FAAH

as ‘well as glaucoma. The inventi provi de
TekGRrs, {IOkE chr BRI A IS LA BIPATEY exhibi
ARAIBIE -G HQRARE USHhe E@Wé@ie?@ﬁl@ie&&t ded suppdsisbletion-induced
endogenous fatty acid amdes in a

t.b
a\@ﬁ@lr%qr@ rip rigfs-a FugheBaiTe ey iR pog s (e SHgiding) behaviors in

JM%M@%Q ind1hese kfbctVRavdbieh QScddanied by augmented brain levels of
PCT/USZOOB/ 31844 provi nethodgﬂﬂgr |n§+eas

t
| g amide, Guiynab o &ecoé]per gegq EGR can &3¢ gaoylgqgceroq Cand are

Jnandam & %ntagtl)r@&ﬁ |5t bRNehriabidsid rad%ﬁtof alothadaciTheawsuite show that
in a subject al so adm ni sterin

aéam%ﬁg@ermc&qés Soihe gﬁﬁ Flstonies Ggloté% % gs? ?@t&(‘fﬁ% FAAH inhibition

CA-a8 GifoRitik hidkiafdtic iﬁ@rdablﬁtosaufi’iaﬁ;ﬁéty tlﬁraEﬁAH i nhi bitor of
Formula | or Formul a i nhi bi t.oor,s

FPIUIEER AT PP 081 SRS LB TP D] g B ologica

kaﬁdg&}ﬁl daetdedi dnd edndaidag) diasdlgg Qiht not limited to pam depression,
0 | et hanol am de., [581 The. | nventi on, provi des

new
th@g orbfle%tehy;@rap%\aiy @F%‘G?‘éﬁt jet A2 JBSPRER: SFiizop ema pain, muscle

olaichieBagR) am deutdBekdeyadsivan ab¥latamget i ng t he

intracel [ul'ar enzymatic activity. of \H.
[57] 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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[59] The invention provides further a novel class of

i nhibitors of FAAH activity, which enhance endogenous
anandam de signaling. The behavioral profile of these
agents 10 characterized by anxiolysis and m | d

anal 8e3| a-reveal a key role for anandam de in
regtiPA%E#H4Bf enotional states and provide a n’éWUSZOOL‘/O“s““

mechani stic approach. to_anti-anxi.e
pravides apetiods [ 19 ineFpaAsing nieiv«alﬁ and. %}/06 Ig{l)c;ale g4 12) 3¢ admuustered

Qfanddﬁhﬂ@kﬂéo@l}ﬂlﬁﬁ;%hlbe/ 260 Mt Ccdcid gnidbeinen zupjmet by alsq |a§1muustenng

in vivo with an inhibitor or. co ounda
(e Y BHOHRA, GrieBUAO PO 08 ORI AL D) U sbiec
L FAMﬁngu&rM Fbindula I oTh@mﬁnuzu mEhussthB Famxaﬂnbxyorsmfﬁmtnulaﬁ and 1I

rat, human do st cat
g@é@,u@gﬁﬂdp pﬁtﬁ%p&t}le bx@ﬁxg}ciﬁll acfl %h’s& 05 %eoazoet q&aolaxmde
F@! e Tl{batmveﬁ‘tﬁ)nu?ﬁ)@xdbﬂ at rﬂlleﬁ sR&C Iofl agaﬁts othat piesersti aguilamide or

an, " and i nclude plural . .
Plgppbssbmidn BV ENE DY GrACEE D iR G pRy S Rectivity of FAAHL
@mermesﬁverh@@bromkﬁﬁﬁh&t edvel Slessdﬁ‘fmlﬁlﬁ@rs afl ]FAAH activity, which

chnical and scientific tag g g her ftthese acents—
saliace SRIDIPTIVYS FLANIZMIIS NTIERA G oI oG FEVIST? ohrarisy o 8
Ol §¥iahkioly§ls btem@t tanki@esih-@beal hily irole et mandamide in the
bel ongs. Each publication,  patent ap%l i.cation ggt an'ﬁ—anxwty

mulatiohef emofienal Siaies ang FEOS aiTs™ TeChapis; pEY e
E&f.a%g%p&@ndu[hrlts enti rety to the extent that it |s not

i nconsi stent. with the re di scl ure
{60 pFesiermtiprdsq prppisss na%gs ﬁmi* &f %%% gpzyme in
HiYr 43S0 with 8n HAMEESI eeEpSd adBeAINg Y tldal mmﬂ@r (3 g compounds of

associated with a su nce and, es

Somstlahdecahdedr andd’éﬁ :]v‘g% ﬁwn’ﬁnlsé’rg‘eﬁrﬁg g B drea?shuman
HoubDash, bahdrictticited epiREbBrhdnymililose | i abl e to cause

excess melght irrespective of its origin, for

exanpl e: bulima, appetency for sugars, non 30

ipREkkibRy dependent di abetes. Appetizing substances are
therefare understood as neani n subsh%nces t

be " H 11} 1"t
(SR enttihBeied AEe Bty 3 1Fos GRS Jpeenis an," and
GfhaVinbidd lslﬁramfebenc@mﬂtﬁmsbmm b&mwcﬁaaei otbgtwasay route

5301 obatess astes SSinER gl drchRegh et FRRGS Iy Bt IR T8 e seme

Afeaidg aé SomiBeH1P ORHtodl 8% on®6f draingry skisl in Wel drt taswhich this invention
drj nki ng al cohol, or drugs of abuse or
#

bEREED C&npubAfptlo%F;ﬁgP} oo czﬁﬁg} B%ent’lgld\l%%fdﬁfﬁl]eﬁg%ﬂlﬁ herein is

F’ mw O3d:3dt4 in disreptiegdiot hvakinisthahit $81hst moasBteat with the
foo sugars, carbohydrates, fats, as well as ethanol

@Fese‘Hrdﬁ’@@S‘ST abuse or addiction or excess consunption

([@3]9 In hepasaR deschftiod @pd asthablabus, %eteﬁiyldﬁﬁdhafst’sje understood as
Appetite refers to the desire to,co

nsune
éﬁﬂ@’tng ﬁ%qgiegsﬁgchﬁgémg} a sibstapeenand; especiply aBusg ocﬁ‘ Salﬁﬁbﬁcance and/or

g&l by NG $ WitlaARe @Bordd8 cAEP& betatigrss bdpsmﬂl}cmomayatbe to cause
(0]0)

d or sugar or other
excess weight, 1rrespect1ve of its origin, for example: bulimia, appetency for 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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substance. In one enbodi nent, the appetizing substance
is a food. In sone enbodi nents, the appetizing
substance is a drug of abuse such as ethanol,

ni cotine, cocaine, an opioid, a CNS stinulant or a
CNS depressant. [65] Anxiety is a state of fearful ness

\/\Aji‘é’l‘?2 /O?,ﬁ‘szr ovoked by an environmental threat?GfUS2PEO3184
%i;‘% l%’ g?dlﬁg S gsubslt QRLe gooﬁhgp%a?{,“é%m%a%atst wat as ethanol or

acuté an erm “lasting hours
dimygi ofabusehuraxdilictianct éxass icogpufnpon (Fegaytobhegs GNS dﬁwéants CNS
gng [66] The termclinical anxiety refers to
of anxiety for which treatnent is necessary

q|64]| n(AlppaithEbfctrm toothel @esitedo adiseme an eppetizinSaetistapts ofi th‘abehavmr of
gg)x' et’,}’ ”E‘th ‘(’%ﬁﬁ%cg%t © t?pg)rehz [ & gtgn%P‘inélg%g tfx&f &%Iu a)f‘ or other

ut .are
| subsitdnee IIOone&.mbodfmehh ﬂleaappmteing sdbmmsrasfoaé Il'le Etljtl%?o;i’dlmerlts,

t he.Di t | .
[SF% @}ngéﬁlggag"?gﬁsﬁpgteﬁs %gi Use (St'f%l;as &ﬁaﬁn?la wg%xewg&%ﬁ% -2 opioid,
mhin&ﬂmma%ﬁsmﬁéssmn) V\:hl chis her eby i ncor por at ed

b reference.  Su raer.s i ncl ud
5 | RS G o S TR Vi byt reg ¥ an i fifHental corcat o
aﬁgﬁl)etlmprdparﬁmch&r to Spaeirdrinentah ﬁimaa A%lmetyaﬂnajph@ b¢ugg and short term

bsessi ve-c ve di sor.dert str
JPEEE RS TR R Bbeofte SnsPHiRE B e e RAAG B omeer
adp]us trae nérmd c ¢ all eansietyd defers &N 230 tgmf eﬁtimmt}s forawhxcbttyeatment is

di sorders e al ondi 1 ons :
ST G0 a0 Gh g Siey et Gopuar arah SR e e fogetent o
ora&agﬁﬁayxdqumanyseebxy d| sorder not otherw se specified.

and lon L b
29D oGP ert 6%y b o SRR OB, b e g Wlorters o
anaeviddnidi the degmstmpmmletdmﬁcalri\/Imhml bf Mpn6s Digréeng Fourth Edition.

gtg?{’)%l%h{ ?%%%W%ﬁc%n %gﬂu %hewﬁsgo%%hgg W, qgtrfs he’r:e%lffr hx@orporated by

Asfenatat iSach) disdidesandiudep batesars rioh dinutéé togpanic dispnders sgarephobia,

di sor.der (uni pol depr. on)., t hym Y o

PR P B S ES AP it wone
(averni tregiedis@ds] end poiﬂmaurnaml striep dissgép and radfustnent disendgrs with
tarmélg%lsm%eﬁﬁm%) Lg‘i’%ﬁé&g Elm{ob €L, c{ug&u rex(:i‘éci'alslgg@ fl% tr(i)ons sugftance-induced
depictysisootersyand theresited cdtegorynad lanmay drsokdbra@t othgwissepscifsfl.

ﬁ}éﬁ;y %Ts%%ddgoerglérg l'e%% %P% Sl’tgon\s/ g}%gut{es bép greqryo%c}ué.‘y do{g any of the
ateplegsast digopderavendk®ndifiond @p peysied un’dne dizgnosticasd Setistical Manual of

iolﬂgnggl%ﬁgo‘rde\p@ Il’%uﬂ%'@éfﬁo%ﬁ_g?%%ngmggh ?\%egganq;s? %gag?y Hn%égggofn) These

epressi on ersi's ‘
tdiwrdtasy irclude. mﬁJor dapredsiva sdisdrdun (tuhlppkas depredstoa), pdptsibemiics 'disorder
r . near | for. at | .
V@ﬁoggt Jﬁg# a‘?; fﬁ?s o Syb y%%{ %sroga ( ggc egression), gz@%%l c\l/egressmn
wefeksso anyl HriOf ﬂQﬁésSﬁR B P2qIR(ET kb2 OB8/0f B28rhdnt An order to alleviate it.

gu%ﬁ CRmes q?)prxne)sggn él}az ggrfs}sthfgf ?Stﬁs an%el V% rn%CﬁF every%ﬁé afth seriously

€ess or
paipax&rthequytyadfshﬁe appear sad to an observer, for

e[’é&]”p lAe"mz%cbrrc%gx%sswe epxso e" 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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expression, posture, voice and tearful ness. In

chil dren and adol escents, the nood may be irritable.
A "loss of interest” is often described by the patient
as feeling less interested in 5 hobbies or not feeling
any enjoyment in activities that were previous|

con%'Pd‘%‘P‘ééP“i”o be pleasurable. [70] A major deffridGupiy@siad
gg ?ioqgsscg&;%ogg ngmgsnﬁbeg b?rx {E%Bt %yﬁ?&ﬁ%g%% (H \Mgleless, helpless or
dwetthleug ®he wreghtnagaﬂsro z(pgeag sadatq: h:amgsr@r mregampiarﬂlroggb facial
bod n_one r ease
ess1{>%q) %trlrdéeo yoice a%rﬁr) e%rl}%ltéersg o%%g&%?g&d 9501%1 9&1@3 ?t?e mb&l may be
agnlablbr Arflws of atteresiatsi aften désatibeguey the phtms aefGGEngab@eylnterested in

f i Ngs rthl essness, or s

i cg%beis oﬁﬂoLlfe\éP % Ay en]%yfn}ﬁnh R ctﬁ% Ic‘q | tvv%r A rex{1ﬂus I,?/kconmdered to be
cp]msembleat e or | ndecr Si veness and recur rent

mﬁg& ma JOé‘ 5 S%reesilv‘e eB s errgugfr e %:léusﬁﬁl)agn%!g yat% ? ptoT% fﬁ Sépressmn
Tinelutlip m@ﬁoxm mrgtht kos‘s"wheamu dietinp ar waxgmgam:(alg a change of more than

nco
cORLTHER iR e oo P Lo g Ba PERETRs I sateria g f hypersomaia
[ p@blﬁﬂho@d]ta(gﬁéﬁohhﬁtretﬁfdﬁ&nyfahgdae>r lasanf eergy; &elingsl df vasthlessness or
roduct which e t indirect]y.,. - .
£ BB b st S8 it B bR p g oL BBl ingsgisivencss
t wel recurnemirtboughtstoli éeath) gecerléng ntiddal ddeafionomitidorseitioiat specific plan, or
ogsmmdgt%r ore of the ingredients, or from other
of F'8actions or interactions of one or nore of
t Wé] [ r@nedrre'labmposﬂmurasl mr@iaynacbmxealmompnamutsl igtahded to encompass
srtlons .of .t he.present en
H’p act tcomHn?Ta% the ac’u Ve h,gredl {g t e me nagrre %gg)gf?%tslg up the
| eyt poweldng any phéumtraﬂmht nemaﬂs,l ;hr@dg eqnt iatiteetly, afrom exombination,
Tpo?n téegcla?r} ogn)lj']agggg b tolf ‘%nzél? twoﬂogfosrrlte: tgt < én ecfj en?satore ﬁom dissociation of
Smjoemore ofiilnd mduedugntamr émmwﬂier typesfuflmntmné\or mteractmns of one or more
P&aﬁ]ct | éé&éél?m dxr? orﬁ?lglz# EI Vgpegl galrl]lthmﬁo %rnls %?‘?healg]resent invention
ptreempase ety cadpoyities o¢ bphdmigiag i cempo@id que] préfeet ine¢ntion and a
! i.nduc an chan .
1 eié:%{ﬁ%&ll}g? 8§1§ acarnexl‘J %h? &g p%ax%}?g%n'caalt comp§§1t1? t1%1d1ca1tes a
amnd:osmml suifabla fmrruhammamcaj uselimcr smsets utchﬂmrgaihemmfal or human A

The term" rmceu
Rl AP B ofebuy Aol B CRRE bR i s st
phrarmaesistilcaetzbla dagies., buffers and excr pi ents,
| P U DR RNORRRRL LR LA SR LGS Belifin® RicrcallBl 8 decreasing.

srons Stch™ a5 ah
e@l%l,glnmd)llatoanﬂfatmam@ wsd'cttlyim asreades &Cﬁe\nnehs:es thy ratg effuisy oxidation.)

a, or. Luv it rrraceu,tl cal carrier nd
Rl Pl PSR 4B, TR iflonRr gt B Sanca
Prlarmagcdigtl Qaerierﬁbufém:asi efkdrpiekts, I?nxbﬁdn@wplmgnh@te-bufﬁﬂs taine solution,

h
1\%@ 29% Sglég?)ﬁg (suc er f e‘?m ra%;@%e }Jotil “%'fl?l%?[ L VR vzgfous types of

depeh el n de adm ni
t Weitiggradente aa@emd,]uviytpl Batableptiesacduticed ks tand thei Horatutations are

dc?e?&fbe@ %R@rﬁjn%n‘s ]PE aceu(aca%/sgl 1:13’(:4}3‘3‘ %I\/IECCEI_ él%?zhlggs /(383:]333 on, 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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[74] The term"effective anount” neans a dosage
sufficient to produce a desired result wth respect
to the indicated disorder, condition, or nmental state.
The desired result may conprise a subjective or

bj ective inprovenent in the recipient of the dos sage
Wtwozg@f?&‘;‘f to anxiety, the inprovenent nmayb® 1760031031844

d f 5 5
SGRLSTRER el BB G el £

N@ith {ehpfé'btttedhé DudicatRed AGdsler, amhxtnsanombmli st t'ﬁlepdesiahdctesult may
benef.i ci agﬁchan n arecipient's stat

cHERE S TRIFCS © 8§JF?¥8’F P LT PP IECIBIS e t%le\,%osg ey Vith respect
re |a1®ii&y,ttl€b 1fn@ﬁivbkh&ﬁ NS ®B degeaseBizh O ByngItors nogmmy t he

di_ seas i sorder gqr  condi, reat ed. For

et ITEC teprps ‘{i7RIMSRY éﬁ?‘aﬂﬁ'o?’é‘gtgﬁgger'ggigédgaﬁ Shetd r%teecs1 L methods
adhdin@hipulfiond®s pibdudel R Aeffitt ClRASH: th a tecipdnte Ethtuslf Thmmaegey can be
or, an nxj et gl sorder, has .10 ogcurred., For n%Jor & s of the

j fither YRIEFHYE OB oPICHYreRt 3l fRltie (P FANES FBH ﬁ/sygfp tilatls
| §isehd] Qﬁordérwrboﬁdltlbﬁf lB@ihg Gledtbd. t Feab:amiple, of the rpahapsnytel;l dsoreased

occurred. For exa ressi ve |de

BTt e G Fﬁg‘g PR BGURS 5 B eiict disordor s
depired s FyeexdmpR] daldetiase Reha fraglhaMe devehitynoflsaizings isinbted, then a
the clinician notes ecti ve _changes, .such as. .
Bl o of S B SEE YL B R o i rduced
t 4 BaRbMBRA tchdngs uﬁﬂéﬁr&ﬁﬁsn bas dgdrasive arsrdacine beai aihle&éd Similarly, if
tgccessful Preventing the deterioration of

EF T Toles R GLE FHEMaRpotel LBt by PR OB or agtaton, then
TiramrReut ifkideRfalsh bedileteRfl anyicabsfil. Bruvbeting thé deterioration of a

suhj.ective or oh act or | ndi cat ti .a.respons

SHODRES e A S R et e O R BRNSY % number

[c?cﬁs}xbjecfﬁrvbl @1 objepther fieosl iadittial aalgthse of fhhaondideubeisglreated as

(ﬁent ‘active agent”, and "agent" are used

i firc83eHFdabl y and are intended to have their

bi76jadeBiug?, nt‘;ﬂfaﬁﬂaabagicﬁxn a@@t”t Ophazflacntical hegeatle tfadtival dgynt”, and
s _del i

ti bst. V\:h
o R D "B OUREELY i Bt e B g e cpgprotaion s to
ednly @lpdrapeftiedily ackivarsubstamud Iwhﬂh liyy deiverep tt@bl 18/ingdsrganism to produce a

" r.a [ ptable" refers to a substance
véﬂs%eﬁ ‘8‘8%{?' ‘i’dc?/a}]%g‘?cfere with the effectiveness or the
bi7ell ogPleahacamicaNy-hotemible her “aldtdpesticailyrgicesiatdelt efaneb a substance
xi c_t o the_hosts e ei.
U403 8 e g oot o ThE Boonr GpibgSt e sctve
[ﬁ@]:dlenTmmdapiﬁut is cnat toxiceth ftieciiobty,ewldehay be eitfieg hamue drh@imals, to
actlve agent sufficient to induce a

d‘g@ﬁ\é’d agrfn(’j’fsﬁ $%al or clinical result. That result may
bigsjal rm@butmmlpéffdchee Sh@NS , refeS o fHeGiUNOSf MadEeSageiit safficient

dIS esi.red a ratjon qf . .
b St & e R ofionor B re £ bt als e Gheviaton of the signs,
edyn@minis Vot cauredisfla’diseasel sty bdEedesirddalirtion of Aliglogittlshdtem. The
of th 30 f.or t| .on whi ch .caus a. subst anti al
Rsntof s S0 A i€ SHEE hein” K As R et of the
afdﬂﬁhdllaltﬁﬁ @vih&ﬂ chi@eda SUbBREE] inQy@emantie k idRehsefdidorded or ?ﬂ&xnon when
treate

with the, condit be|n
R Rertiblous it Mk haefiS SOBRG | T bt T YRS i the condition
tbéﬁ@ tRadd, ahna et dfaldlMBerdnt of 06 Hbﬂd&tdnpimdalﬁa |typedmd concentration of

r i agglgan%ggéognétg ar%gl}/ntsqln\ég{/] gfvgg gnasl{almce w1ll be rgadlly apparent to

those sklllcd in the art or capable of determination by routine experimentation.
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those skilled in the art or capable of determ nation
by routine experinentation. 18 WO 2004/ 033422

PCTI US2003/ 031844 [79] A "prophylactic treatnment” is
a treatnent administered to a subject who does not

exhj bit signs of a neurol ogical or psychol ogical
di s¥PFEH gz%ondl tion or exhibits only early oy l/US2003/031844

sliggght As"p%ﬁylﬁ’étmst%gn@t ’dfs Sdotrré&ﬁﬁenij babARAkdd tgna sWRE §hd) does not
treatment i s adm nistered for ur pose

d eehibis sipnspf ¢ Raelpgiral o p%rémg@ﬂgl 41@” r smonéme@ 9r exhibits only early or
Q[ 82 BizhChr@fchd cﬁé&ﬁﬁ? br @adiGOH) WhbdeRreathl2ft i9 aGRIERAMALS! tﬁé purpose
the invention g/ given as a prophylactic treatnent

t Of preesreing tha pigee dfeaeimeng @raliplpenereworegningof diserdernygprdition. The
alchb@fdifds Sthd iﬁvénﬁgﬁﬁﬁ bh Ewlﬁ:r?ééei prQJhyﬁ@tYd @éa}fneih R)uﬂrgvent undesirable
WwWor seni ng occur. e term "subject” as used

h&F Epyiant cqnemasorammaqﬁaﬁﬁ; or fonyeduselithrgleved it apwiety| shayld avgrsening
t @ecur.maMMBl S (e.g., rat, nouse, cat, dog) including
humans_to whjch a treatment is to be given. 10 [811

SE z oPsrtet Fubipd” persad Berciaiiredderny dnfealuigeudipg tbuppes limited to,
N@fardnlald (.8 rak, %Jupee cft occhgpﬂYblﬂ& _I_g fu}fﬁ’ﬁé to x@ﬂ&l@ﬁ Q&Itrﬁen-{ysri@ be given.

Di sorgani zed Type; Paranoi d Resi dual

OWEI 1 { SHiEzAp R AR T)g5ed dé?réersemﬁhtd@phweaw gk hﬁnDF%éﬁ gher following
a$yp@§ Oﬂétg&gc TPpel b?so@a@i!é@?}p‘ecP@&gldsfﬁE ' I@Jsidﬁﬁl T)%%%llfferentlated

Ment al Di sord ers, Fourth Edition.

Cg W08 PRAchizapfenifer Disgricpasseiided ip the DA@@%IP 260 St femual of

| MRl ByrdeRCRNuPAEERE. PEXT WWCO 5{1 0 Anﬁ!%lb!m Psychiatric
z‘got es a rramral ian Fatty Acid Am rol ase and

fogigten Wieh is perebyipcorpqraied }E‘bfefe@ncq h e h uman, rat,
npgage FANIP defiotts 8 nRBEATE: Fét#r%cnf) ﬁﬁaﬁf&tH)}alRﬂas@ agd7x]-wlgcie§ but is not

di.,scl oses isolated and purified forns I'n one
s imitgg toethp Semere mtsmousp frmanf fhp emymes Q%é’ategmi? 6371,015 discloses

CRPRRUNES hﬁﬁe@%hﬁbe&“ ﬁ&&ﬁ r g r&ﬁe t& o @{ﬁbpdutnbxﬁp R FARE 105, of the

r at enzyne unae si ol ogi ca evant conditions

Febjsgt A?ﬁnu@nﬁyﬁﬁk@mﬁgﬁorémmwm of therat e@me under plas{smloglcally

P
SRS T AR ESS THf0, £0. Pt
dbgtadBiserntatytdcid, B, ﬁoét%&ﬁwpmmszyn(esmﬁpwxblecfor the degradation
ebf Bbid, eﬂﬁh&&ﬁﬁeﬁ (PME{T&,@Q* ot 6a¥ B%%ﬁa»ﬁ%aﬁé&@ﬂ)% £17:526 (2001);

Pat ri cel

( Booal, I\é Ry, et ah é(ﬁefafﬁl@r@ ,(6&5&63 674 (R9Ydrecee. andndarpide (ARA, 1, Figure
W) Peval WRIA et §P' SehEe 2828194599%9 é@g%%secg%}%uolamide (}{odnguez

ol'coyl et hanol ani de, (Rodri guez
N& Fionseces Bnefoh) Vs ( %9'1)24]!2, 2096202200 FuJ., etesi., Alture (London)

N@SU 5698 kPOEY AAd gémﬁgﬁeﬂ(‘xﬁlg a%?’de( ﬁ&%%a)lo and . le ch\lgl’ e LrLona'on) 394,

pal m t oyl et hanol am d
( ?.Un%ﬁdr( 9989 4 ambert; 1. 5g fet 1]:@@8? Meda@&ew? 5@6\714 (2098)) ad bipchemical

%Eess WQh &}%mwﬂ? selé‘ﬁge EZS§ LIQ 4? ggl?s i e &QJ]gmgb(Dx Marzo, V.,

process MhIC % Ive trasport
C@{qztwg) (Iwzdpweﬂ@a@?é ().\‘EQ) Reliamehz, @t alV. SczencMaQﬁGr H)94 1097 (1997);

(iﬁgﬂgﬂ’in)) 3{ 2, BB 9"#%‘9 3'4)7§J sBF L{%U%@qinn% 6)0%’& t}}e ce?satlon of the

Science 277, '1094-10
Peedilar pfects of Rgsrchutaeids. Quiss . the 201023 Jndbmpentpst plysistogtchleroles of

CHAP AL dOJBha‘il%MMh%s 3&‘as§§' Sl RRt &nfpguﬁc{é e to block FAAH or

autacol d e various and
pMéHSlbgglilq’g é)lndrtgl ethergindocannabinoid-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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fatty acid ethanol am des, classes of snall-nolecule
conpounds able to bl ock FAAH or FAAHS but not bind to

ot her endocannabi noi d- met abol i zi ng enzynes, e.g.

nonogl yceride |I|ipase (M3), (Dinh, T.P., et a

Proc. Natl. Acad. Sci. U S. A 99, 10819- 10824 002%%

or WOZAHARHoi d receptors woul d be advant age /031844

har macol ogj ¢ t ool s. 3
;’) g%‘sﬁ‘@%%g%iomﬁpt Pr&ecgd(gm elh’z)r w%g@g/rag ﬁh%%gacol Sci. 21,
[218§22¢ {200Q)PBizogb) T, etBl., Ciot. Rilarm. Werﬁiéspﬁ@r@a@?dl Yar@dl,A Chenm.

i .

80 U AYgen3Chdpl 0024, 45203%:294A.(2008)t . Rev. Drug D| scov.
2, 92 (2003); WwWendeler, M, et al. Angew. Chem Int.
Ed. 42, 2938-2941 (2003)). 5 Conpounds of the

| CotapdundnoftRabivaktion GendgdllyConpounds of the invention

e Sbibag CF uBamARGS: SRR ofe SEROR Sl Tpcrs and can

ghanddcanBIrscemdica sideraeane nmmtums,xslmgl@enanmmbm, rd@hstprqsmlahc mixtures

AP EHERT ArerCE 30 Tesho Fab i B 1 obrobend ol such

ilﬁntmi‘clfmsomhrpnnmdm cgiBgdun@onpounds of the invention
[;g%] St e é%?h?g? sI c?'%ﬁ elrnggrlti%}q gr?crludeotfl% H%%t%r%mggmegp E‘P I).Jn%n(ﬁ‘r ehantiomers.

or éxa
fDiasttre@nas  for psinalld, |cmatbe htained myafrzwtwrtahbtyetalhgdiqneﬁnm a suitable

BR8] o B Bl AL &5 qppiomers
S:h\psadslﬁmmdi mm:,t be se]bdratﬁldnml ménveludmt@mmrsblyy conventional means, for
gonv 316 él&et c? ogﬁcady actlve aclg n{%L(ﬁ fte use of an

25Va Fedot Vi ng [ 85] '
ABSler Mmumew agnghastivemr o6 sech acfompowid of thmnmm(cjnml mgf be obtained

tb&%{eﬁeo\éfe%}ﬂc 5 r%ﬁ'é%% Plg%gﬁ ot lypﬁﬁle st Qriﬁng {n%eﬁﬁ? Qﬁﬁfolgvgl%gnﬁ ration.
Keown Tae mdm@unchtotfﬂm pres{n&ﬁr}veﬁﬂm mmtpwwdstuaﬂ ritive of atomic isotopes
i aggci%g nté Slhcg]r\g/lteo? (#heér athﬁofc%Vee H n ahira ltmé)o%dso ayp Be %cﬁ%l?eled with

E| ra or’ ex
txh@opb@,nsmom gl sritiviy ob earbae1 40| aﬂieisetdplwvahatﬁsﬁs o§ dteopmepounds of the

such as t arbon 14. Al C riati.o .
oFeenR bl R i BRER s kvl P or G oo
r[@dj odte iingandrcompédyndarmeaywbe Hsabatéch én MOfmmoﬁf theg pharmaceutically
pres ent.i ant onpounds he .
PleEiofble A EfhioR st ot 188 saufdslic, BRPRRUR G0 TR B organic
aRispt $ueh excide inthyaideludd bydredldris, nﬁmn;h:uﬁmd Ipho@h«bnics formic, acetic,
ived from usi.ng inorganic and organi ci

S PR al RTTE RYRRO ST bbs chaigRp PR fig 64 R MR, certain
ploamp el Ic@ntalfuﬁg am acidiadi@ictien cadDetin lttfel foms oﬁthelt ntm;rgamc salt in which

Pl P 55 e, S SRR G et s e

fliMechd WEll efiorh Brgaﬂlctbb&sf Thentedin "bhlaemacam@ﬂg ameptabhlshlts" nefers to
r on can be sel ected,.from sodi

Bl S PR AT PR S ABEC TR o SR ding norgani

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.
20



10

15

20

25

30

like, as well as fromorganic bases. The term
"pharmaceutically acceptable salts" refers to salts
prepared from pharnmaceutically acceptabl e non-toxic
bases or acids including inorganic 30 bases or acids

and organi c bases or acids. [88] The invention als
enc ¥AAYLeY 27prodrrgs of the present conmpounds, WW/WOOSWIS‘“

Aot PP i S e Al B A e odrug derivaives ae
ﬂb@hﬁa{; Q’dnoﬂdaﬁhpje BUlTREign @eerodrwgsgedeHaBpn@wm Bleoyéhrutf$s. The
deri vati ves ‘ that ~are

r“?s% 1?VIS&?HQPé?HafSBﬁ a@“?'ehm%th‘f%l%s 0 e gref g%%})o R co npound
q$91t hBorhé ¢ £ thieicompoun@0ddADitz0 Ghéw/eﬁﬁ&dlﬁaﬂl Tt SROBIYds, 3ud unless

tional procedures, fo e
ﬁ?eé’bfe SRR pre qg% n8‘“6"r O&r ugan ‘?}Ig ??/ntéétttl%\}(séog%gs re
qdegicr Bbiael, off e @wmopide, desaribéDdsiaim xmﬂfy Prigdwitly sdiffereqt, points of

éﬁ%“gf?ﬁg’g@g‘gg?% {/egerrrrg tt%l 85 $9auttoré1serso ucth ﬁmeﬁéé; ﬁla@oég ketone and its

@AsITohIN k’]tﬁ)wn[ag thosmum‘mdm &he nﬂpmlmkjsutdege ad welbastieix@rethereof
contain oI ¢_doubl nds, and unless 5 specified
é‘f%eé’FW%aése @“eﬁ%viﬁ?v FgﬂP‘%ﬁ ude both E and Z geonetric
ifsgens usdddieiftmaenf “Heaanatpouras tdéshdé begehed)enirogen (N),
% ist with different points of attachnent of

cgs referred to as tautoners. Such an exanpl e
g0 b@Vl&rd<aIb@tit®enalgfbu'p§ are gadfied by rihdin cmmendisndt ehemisploFormulae,

t d t aut | i .
oreB R g 1 e i et epf R T, St e b which
[veskld Asulugen Wastingiths sttuomrd from righe teeleBat. ntCH29- e intandedoto also

inclu xygen (0), nitrogen (N, sulfur (S). [92]
\T\ﬁcﬁee8§[§§8tltuent groups are specified by their

qes]vemhé mnal“alkyle’rhyaablf Boasnpartaef, anotiveri substitnefity owarsetirfless gtherwise

] I
L oSS RGP ML b A
Sﬁlﬁﬂﬁmw e fullp ﬁahliratgdhtmdno brefdiyuneatgrated m@-@@ncihgle idhtapd u@ﬁlvalent
Th | kyl

Ras ring 45 Bt e rott SRR G gnemn® e o ten
u:aibeﬁg Ekhepflw cﬁ“eatumteahgadipcaabmtraacajﬁmclode bt arectiod dim1ted to, groups
ng(} % ofe t'ily% %thc ll?g%i)y% gs%s{?sy 3 -rbgg'h obﬁt%mepmddo chlohexyl
petlyhexymietydt @dopoplylnethyli haholdgs zdjd—lsmmis of ffdri exarplat n-pentyl, n-
S e B 0, P B e o
satxbne doads dryteiple bandso nE:ra&qbnas alf sinbanghted e],kylbgrbupaneclmm but are not

R, B SR, B, ZETEAH, R, R, 0.0
@éﬁﬂa&h@i}{ |ethyn)€1,y cl s@b emtbmplh ylbutyﬁylc bmptha ;h;gherdtdrqdlqgs and isomers.
R peR R SRR Aot R BT fod R e A Y st ol

alekivéd B @UR de&um“h autings Ceer@ilkyl®r alkytl gtope whishdse timited to

triple bonds. Exa es of upsaturated al kyl groups
|1}¥8F0ﬁ§f80n gmlpsgfeéex%gfi fomoalk P

[94] The term “alkylene” by itself or as part of another substituent means a divalent radical
derived from an alkane, as exemplified, 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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25 |limted to, vinyl, 2-propenyl, crotyl,
2-isopentenyl, 2-butadienyl, 2,4-pentadienyl, 3-(1,4-
pent adi enyl ), ethynyl, 1- and 3-propynyl, 3-butynyl,
and the higher honol ogs and i soners. The term

' unl ess otherw se noted, is also neant

' to
|ch%H@“Wﬂﬂ§% derivatives of alkyl defined in"mgygo0ssss
detai|l bel ow, such as "heter.oal kyl. it =]

o fpeiae @raferradia dhe sy Y AT b ‘a%‘t%@iaf’g Py lptene” is a
srtb%malamlkayx oﬁaﬁkhyﬁe%kxom QeieRilhating vightrre fevidy carb@edtdmer

as part of "angther st tyuent,, s,

{9541 cBhe teresy Talkoy-f r%‘ﬂikf%{?fn%ll ﬁtglnélﬂg'ggmeg i 094(8% arq used in their
@&{vexlxtlomﬂt sBftke, M reféehie oGl Clbups atmdhéduo tt}h:eﬁmalnm bﬁ@é gnolecule
t hose groups descri bed bel o 1 " het en%% | kyl ene. ™

TipSR OBYECY 310H ARFRIYP SO Oh F%ﬁzg‘?’éﬁ &Y% IHBUT Wi | | have

fige@M Fhe errd 4hcbddaGT)” By DIYE, or M tdmbihaioe V\guhcmptherham mepaqs unless

or fewer carbon 2004/ 422, PCTIU 4
Choniics Dol St 2OBL95R 138, T AR RO i, o
"hiavRsticab kidreof OfonsistRREIT thd kiylee neinbes oficarbdvoatbms aohat rheaSt one

al kyl or alk I'ene gro ener ha 'n [ :
PesgRptopelseiRd §PBr e gff@%‘)ﬂ%ﬂ&‘gﬁg 4%“’ *‘q‘d Slin B nitcogen and
s@lhﬁ%dtcﬁﬁ@ Ray oﬁ%aﬂﬁbtkwkﬁiﬁb(D and e ﬁlﬁb?ﬂ| Hetﬂxga)onamqunally be
intheir conventio e er & Q. bk

groupEeht The Reerogermien 2. ReHR, Sy g oents of Ay A6 Rstith of the
\HeRroalk %'pg%ﬂfv‘& AtRPosifish &WHich He alkpl grOilp i agathedito the ommainder of
respec

i vel e term "heter.oa
68 PRIeED BT B e S TR PR R o s S CHir N
Qiher. ms»@fﬁ teg.Cra, SCEPECIHLCRY, gb:ﬂzmzbm@r)@hd GHaCH; -S(0)e-

TR T I AR T

a8 rﬁ%teﬁﬁ%rr@tmz{ye&sdon&&ﬁwe hetie ﬁ@ gboerRasPlee @W{Qﬁﬁ:{ ind —CH,-O-

%r (((()Z',lf'g g?g%:qgglﬁ glgesﬁpr u{netg?%ﬁgenr?mpy dgs?]'f Vomﬁ 2% (f)!arrt] o% Ilgother substituent
Qtdadlé £ 8 aRRdadibt® détived ef@Metteatiiyhat exenified mut nm dinfitgd by, -CHa-

t d. The_het
3&1 }gc § g:n Ia*tZC%h - i Teﬁ%er% @é?ﬁ%é&hs%ﬂz'o fPNf ﬁ%em@g{qarye oﬁﬁgs heteroatoms
Haf® WiksoObccby bitir RRYothi 61ttt chatti ediminhe.al, Ia}klylegecm)rp a]kglenedxoxy,

?atlﬂéaq%gggnéwygqig{xg%&, Ir;g‘i]eﬁhﬁ gi%e)t g{lﬁ% @éeeéé el.byl allg lhgt%roalkylene
1%0%%&% SetdBation@IAh Nl Lol isGhiplied BHLS-AEEiofHE which the

I@Iﬁ@pp{j;b@ﬁglgng %%Wgen %Saé&wﬂt%ggr}ﬁg—g(@ﬂ{’ represents both
i@&%}th&@ﬂﬁkx@ﬁB Up to two heteroatons nay be

COﬂSGCUt lve,

B Gihe sy el il Breg I FIOL o PFIPREL 6P Go ey Lifgeon Vit

bafhérttéﬁls refieseAf uRiadstotRiwisdQktBE loySliehetsidng @ﬂt‘alky‘l’e ams“teteroalkyl”,
di val ent’ radi cal derived fron1heteroa|k

covemptioh: cAMBERlngEr DTFoTEalh o R P 5BOGEpY (g positon at

aRhcr Heldreterdthids fstdachbd (ot remlaRider TRy maﬂc&kazl Bxuenples of cycloalkyl
groups, heteroatons 20 can al so occupy_ either of

oficluges bk arennat dimpyieq jto, (@c]@pentw R)J(thﬁ&}xg,-cyclo exeny ? cyclﬂohexenyl

%\}Jé eReIdL ¥ jikd! KuhBRE 8hdiocyRl ik EiREdis Bitn@s natrliinited to, 1 -
e I|ke Still further, for akkyl ene and.

heiat @ﬁﬁl@wdeqmndﬂ] nkpiagidvbup@PeRBingy  bpEidh Sramelint 3-
| 1BKmBehyET OUR et shydriRtan©&dy1DY - t BralydidielahBryLI N WetraHydtdtigien-2-yl,

tetrahydrothien-3-yl, 1 —piperazinyl, 2-piperazinyl, and the like.
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Formula of the Iinking group is witten. For exanple,
the Fornmula -C(0)2R - represents both -C(0)2R - and
R C(O2-. 25 [971 The terms "cycloal kyl" and
“heterocycl oal kyl", by thenselves or in conbination

with other terns, represent, unI ess otherw se state /
cycMO20 Q/‘é"r"%'rz%)ns of "al kyl " and "heteroal kyl " PCTOS2003/031544
respectl

nal,| het er oc
H&fler Shg tﬁ'ﬁ’i’% ;Qﬁ 8{‘; Jﬁt}g‘?”h el}/}/ptacgﬁlste VS%O a%mﬁ% ac.)rﬁ h%%gubstﬁ"uent mean,
hatesy &ﬁwhse sta&dah tfached cmmhmomewaomméme efont, hadditionally, terms
nol_ecuy| es of .c
1Sheh alse}a]a %I naeagtnt{) mc%g%?e?og% 8§1§ﬁ/1 anc_ll_ pgighall&ﬁggl Hof F{Mple, the
Se&yﬂiawoexer)mkyr 39 neytc tooincipdey bnt actcbet Hrgitdd; ﬂoetnfEW@mmhé]s 2,2,2-
of, _het | k clude not limted to, 1
-triflyorogt e\‘!*?'? éy %?Mdsr BVP?‘&W )ang%egﬁcger i di nyl,
299 pEth: dérfy | “aryB: mm i uthiesy lothedwise rsfaked) |anyblyu1($aturated aromatic,

ﬂg(fhr% %{]%‘#for“g% %’% ];;Ja: sa%ed?xgﬁ o multiple nflgs (preferably from 1 to 3
txﬁfgﬁ Yakipieh edehuesd- tagéﬁﬂer ofl linked pevatentipy [The Zerpn [heﬂeazrryhyﬂefers to aryl
t

[ Tt st <pry ) oo B OBy ALsaa) (o8 N0 S

aPhelsd ﬂleQﬁtrcfg@@taﬁtﬂulﬁu b trd @ptionaltpe axidized) rahcegs nitrogen atom(s) are

ot herw se st at a fluorine hi b0 [
| qp&prhag‘y S PRNIZRG qejd{\thler(fjwaxl'yfyou;t %ﬁn%ﬁ a&g C(Eto tge z% a{ﬂ er OE ﬁie molecule
ahl%ugfﬁzﬂﬁ&teﬁ)ﬁtomﬂ Ndﬁdﬁnlﬁ@@dﬁﬂbbﬁbf(@tyl zaddhdp@hl}}’h gilouyzs| lkghlde phenyl,

|F lgéa}p lrrp% Bilphmﬁ éé?qrhtrenrml, a) %yl, ¢ r-%i}niroli%l 3- n@ﬁ}&ﬁa@ yPizolyl, 2-

 Zim2dazolyH Atimidakalyl) meddngl, 2- o&aznltyl OF-atselyl 2-pBerlyk omepelyh ytoxazolyl,

d t h The t
§L4§§0é?4é333 S-ISBrglzg}gln? 3}1 ﬁl 4- tﬂgg&gl 5 lt‘rﬁ!tz%@? 2-furyl, 3-furyl,
Wfﬂﬁdﬁﬁllar Baniesbs2-pyridght g\mh@'l cépyiodyl,a ibmngmldyl,r i apyrigeidyl,  5-
tiple. rin refera 0 .
apepzyt %Zé’&V Ly g‘BPﬁgrze{’)WW ‘#1%%1&1 cgtl/néllo Ié'rit I Isorqlf'ﬁg@?’ ‘é‘héoﬁ!'ﬁnolyl 2
chﬁtoem@r yhuiofletys 3tqinalyy;land Giqoinplyl. (subsuuucrgsi;or t:zh:atof the above
SO D) 50 S [LSLTR PR S PSRRI Bogivens
ogkdrdB@bdlywoxi di zed, and the ni trogen at on( s) are
opt | onal uat erni ze oaryl an
aﬁ?gc ﬁ@fj{)%/:gq)( ﬁl@a £ dE‘F g?stlioﬁ)e Y, tlerogryfﬂn%gg ﬁeﬁned above.
hrethue) iatteri “MoRatdyi nis tmera@t ﬁxlacmcleefhomaf raﬂmylb immdich an aryl group is
het er arvyl | hen 1-. h | N .
oatfach ttﬂ%‘ %@3@? fi’ erﬁ_zylg)pﬁen\é*h}r}, ’pyﬂaﬁﬁxg&g{w’the like) including
3th3éralkon ?rloupzﬁn Wx[oal?at(bhﬂébrz atdm (¢.47 aiiﬁzthjrlyﬂe, gréup) hasdagroeylhged by, for
raz 0Xxazo oxaz .
DsRalsy| . oRREsh | dors_ Gadroi 6?40’%*‘3%‘24’30%5&%‘*#%7’?‘?“*% 3(-
4ndp§&ylazjlqb?oby1 ﬁrdlus@m@;ol yl, 2-thiazolyl, I 4-t hi azol y: ,
5-thi azoly Vle 3;thienyl, .,
2L1|9§7]r @991]1 of §1cp§hovraﬁnns ﬁe%yra?ﬁg% geéersyfﬂi d)ﬂy, a.nrgi %e%roaryl ) are

AR tdin6lie both sxﬂﬁﬁtﬁt@& Eﬁd&ﬁl@dbﬁilmte@ Wisrin® YF the indicated radical. Preferred
2-benzi m dazo]

¥ -1 ndol y %so ui nol yl ,
534b§t86|?§’|tsrf8Y Sch type qurﬂ‘ihﬁ%)%’zilpfﬂ ed Sloaw noxal i nyl ,
31198y rbﬂﬂbyrituen@sn ﬂ)éﬁch& ldlkslpla%d ﬁeté‘edilﬁ}ﬂl Ibfﬁez[li Sérnél(!cﬂmgialﬂiée @foups often
t he abhove noted ar an et ary n st are
sefatctelp fa5omkyiRes: g'f‘uﬁﬂ’éﬂ Fet%feg‘ré’a?“ﬁbl hetegqpekeny'y (UHEY. Sglosti
des &b RRYIKDE lcPMbalkenyl, 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’, -COzR’, -CONR’R”, -OC(O)NR’R” NR”C(O)R’, -NR’-C(O)NR"R”,
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[100] For brevity, the term"aryl" includes both aryl

and heteroaryl rings as defined above. Thus, the term
"arylalkyl" is meant to include those radicals in

which an aryl group is attached to an al kyl group

(e.g., benzyl, phenethyl, pyridylnethyl and the |ike

i ncVOPHY334hose al kyl groups in which a car boPFTAYBM3/031844

Sk nr N ORI RS SRR DS NREGREEARRR. Mo s, -

28 (O, NRCBH ONRS®IRIYICN &JJNOZHﬁmhiuhjbleﬂmbpg tﬁpyll zer(amc(th*d), where

Ilke 1 Eac f the above ter 3 Oy 99
b‘r" ! W‘}“bﬁ ogﬁa&f}“ alopg I FER rdsa ?Eﬁ‘ ?‘ an?ab]itl preferavly

Lﬂ&‘elpbtﬂentb’ofdﬂersw blS}tdlrdgldﬁ eghb@indtedl 08 whsibiiituteé dlefem'alkxyl, ofubstituted or

t he i ndi d radi.c Pr.ef.err subst ts f .

CREHPRSE S, B Sl g1 GUr BEe B o o g bitted alo

Sk iok uﬁiﬁilﬁoﬁyogroﬁﬁhﬁ oﬂh&&’dlky@rgéodpﬁt ewhel kydompanhdcaﬂ the invention
(inc udln thos§? r oups oft

axpcfg eéﬁlgr PR £ BT g,le ﬂxeof%% e]? ngélBT B érhdependently selected
adskpereydh R'CRTIR0akKYR’ grdipé anmmb ﬂﬁhloyé of thyse Igﬂmbskle pebgnt. When

d eroc oal k can re of. . .
R T SRl Rt e Py TsYCoR gt SRy e mivogen
- 4% to fofh a SNB, or FihefBered rilfR 18t ,exmﬁﬂé -NRIRil iogemt to include, but not

cﬁ‘“&%@) ® 1-I%g’ﬁqkdm@(%ﬁ@ho}i@?r%t%%gég%g& of substituents,

RE/ JPSRMO0 B3 kdidvwill NRefs(a) 2Rt the t¥Rn Clal’RsRnean) tNiR¢iude groups

-NR- (NR R') =NR,
S Sl o g S o o
t OF( M—ﬁlI)ZCFMﬁI £yl @g., -SO)bE;, tcoanaCF;; bn’,l(@CHg(ﬁCI&ﬁmhnhe like).

Sﬁ@ﬁg ts%’afl o tFlF] a@ﬁtétﬁgg%ﬁs%ﬁbpg fOé the, agqﬁ {ﬁgi}c(% glhbsﬁ tients for the aryl and

Sheksdaiyl Whongs ae varisdiasitard seleetdd fietre faradxkiyple: salidpst,i DR ,e€D, =NR’,

SR AR R AT o Rl (0 e AT - M O

aNROG(O)RI, t hi QGUKCOONBIRIYPS, mm@)zar Kyl QRGOSR RMEI-NR™,

R R-Bhan RO R SR, Sl i B 8%, -

| Xl eqrEREDS, rﬁdo}/o(S pCoalked, ardFudfoeCRANHKTR, in aRlumbBY fangimgifrom zero to

RI"" groups re thap one of .thes s T
oeieu ot S Geren i BORPPREREE T L R K R and
NR’t’r 2 Preferbislin inddpentetdn sddted Ofidih Ndroged, N 40g)alkiyt mmdy &eteroalkyl,

é‘}%ﬁ'ﬂ%ﬁom o for %tsel_tlciggﬁ; ,(‘{ng‘{qsﬁtéﬁg%?’f)ggt'&hggyl Eagﬁ (unsubstituted

| dryT)ox@qC - 04)a11ky1p)?Wlﬁdh| d déhmy&ndaiﬂdwéinmmhmcmngsl mor tiamoh& B group,

APToAATPle TR O Aot HEaTE PRI Fo Gy R e SO R ond R

| f6pd dBer0Oi¢ABan dnb 6f WekepEhufHis PRBerdt ONE bound to groups
ot her than hydrogen groups, such as hal oal kyl (e.qg.

-CF3 and -CH2CF3) and acyl (e.g., -C(O CH3, CXC»CFs,
'1@%‘@ ﬁf@mm&xﬁfdd{vﬂ Fm’aék ?ﬁﬁ%}towlfbrﬂvbeﬁds ofthgirhwhtiéro t he
substituents, descr] or t a
UG Th BieRiongrovidset atfy g1id gRige hw%?%%e lgﬁtora?%hﬂéow@
varied and are selected from for exanple: hal ogen,

-OR, =0, =NR, =NOR, -NRR', -SR, -halogen

-O0C(OR, -C(OR, -C02R, -CONR R', -OC(ONR R',

24
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-NR'C(OR-NR -C(ONR'R'" -NR'C(0) 2R,

-NRRC(NR R'R',)=NR'"" -NR-C(NRR')=NR"", -S(OR,
-S(0)2R, -S(O2NR R', -NRSO2R, -CN and -N02, -R,
20 N3, -CH(Ph)2, fluoro(GCi -C4)alkoxy, and

flugro(Cl-C4)al kyl, in a nunber ranging from zer 0
t he MO Y SHehber of open val ences on the ar ot 2“%2?"%’&318“
system and where R, R', R'' and R '" are preferably

i ndependent |y sel ect ed from hydr og n, (G -GCs)al kyl and

het er oal kyl , unsubstituted.aryl d het er oaryl ,
(unsubstltut ed aryl) - (OM and (unsubstltut ed
aryl)oxy- (G -C4) al kyl en aﬁfﬁpound%f t he
i nvention includes nore than o R group, 25 for
exanpl e; each of the R groups i9 independently

S8 lw%‘fc&x%gls s, &, aoglg 6(1[31 ORk 5; 7 B0 or @RuRhe prov1s<9ﬁ1lgHP§ is O then

nDre ‘an on ese groups I’s present
Fcat6to;7RNI|Fd iabiseie; am anemaagemam lor ekl or Jipabitisaniey sdsctedfiom the

! %r;]ﬁ\o/%nctoﬁs?sgm% ?Spsﬂost-mt d xrh\ﬁ%tstji d B‘kp g@tﬁte{i @I ﬁ%u@%h@ed\})\ighenylyl

ase I n |tors (0] ornu
2@6&#@@34 zzsuesmtemb@m tigyiptitupid omnsubst@teq pheopl; substiuted or

tws%gﬁ&' g‘cr’pl'i%ﬂyl?lr L? t?ge& Bt t étht&e% %}gﬂ% gﬁbSMuteW'o? Bnsubstituted _

atmtyl salbrtituRed @ vasubstitardlkyd, sobstititddydr upyubstitgephyterpaikyl, and
noi ety selected fromthe group consisting of
substituted or unsubstituted aryl; substituted or

unsubst i tuted bi phenylyl ,R8nsubstituted or

unsubsti tuted napht hyl substj ed or
unsubstltuted—phdﬁyﬂrﬁuﬁikk\ or,/ud§wbst|tuted

t erphenyl yl; substitut or |t ed cycl oal kyl ,
substituted or unsubstit substi t ut ed
or unsubstituted al kyl, su stltute or unsubstltuted

het er oal kyl , and 1ROM (CH2) p~/ > </] ‘'cx Y Z2 10 |n

vvhlchplsanurrberfromOtos mis a nunmber from
i vichainig 2pumber£rofufriock: 1 if spiger Foms) to 2 angids m%‘%eéﬁom Oto

SR 20 7F4t §1LRirRG ﬁ{dearé iRpRRBASY cllyaléht Qdd‘ihﬁi @R:Eted from the
radi cal selected fromthe u conS| sti ngN -

- ggoup copfisiny of -OgrREPURYRTTRs *Cgab RAFNzad R
&Ee%ﬁﬁ% s sé!l@ﬁ&le&&n ﬁ5a11<§1 &?&ﬁﬁ&? dktam 'El]éiln?fla&}lﬂdalkyl aryl, lacyl and

het er oa kenyf , kynyl; cycl'oal kyl, “aryl acy

aaveyliRs agd éy/ pre lrrds @ﬁepﬂmﬂ efr & picdisoetienshy mpy FPBRingds ferme
Rén@REd o RidatuYat SO KLY HRL BhetePockQIc AN, optionally substituted with one or

more R, and R, groups; Y is a linker, including but not limited to, a bond, -O-, -S-, -N(Rs)-,
C;-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, -NR3Rg4, -SR 5, carboxamido, -CONR3R4, -O-carboxamido, -O-CO-NR3Rg,
sulfonamido, and -SO;NR3R4. and R;3 and Ry are selected from H, alkyl, alkenyl, alkynyl,
cycloalkyl, hydroxyalkyl and imino-methylamino and optionally Rj and Ry4 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(Rs)-, and p is O, the aromatic ring of which Z, is a member is
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saturated or unsaturated carbocyclic or heterocyclic
ring, optionally substituted with one or nore R and
Rb groups Y is a linker, including but not limted
a bond, -0-, -S-, -N(R5)- Cl-C4 al kyl ene, (Z)-
E) - et hyl ene, and cycl oal kyl with 3 to 6 carbo
ato 2004033427 Rp are |ndependently sel ected frf%rr‘HStz?? 031844

g{re%zﬁ;}sf mnt Ior?etg%/ n P(ci;}tlon g?t% |ré8p%°?%§{ ol?ﬂ Fe\é%efeﬁlb i§’et|ﬂ¥ bosmon 1s

adeyl al kyl subst [ t uted aryl al kyl, ketoal kyl,

hydr oxyal kyI am noal kyl , -CH2- NR3R4 al | coxy

Jrog| obnya,ddlangl,llhl Ektyll R]»(gte 1¢pbp@derﬁ]a|sg]gptp@ lﬁ'omc‘sytargéoup consisting of H,

h‘}%{]&% o unét}bgtg}t oxa b&ﬁ%ﬁﬂ C& Stlttﬁ@(g E&?%ﬁ‘l!ﬁac?lno gubstttuted or

amﬂtbstﬁmwaemwmm sassuanw @unwb@t@@t | GictobaeR G fd substituted or

aI K | dFf R¥taaloy,| arin@herein
Stitutec{ I‘?E‘?rém Y g éﬁg}%ﬁeg %wﬂll%éh aar{gly R4 t oggtMtter q

Wptldnatl}h ethxSXNs Bt 16mkt:rot0m=th@ththﬁw\T afor tarthichraey e 24aghsd Ri an

q{l’z’ f?\xgc(x %?gtt%gec? ¢l ﬁn%uﬁsgﬁgad MR hycls Sor sﬁtﬁ@t)e&qr%substltuted

aronatic ring_of whic

H2teioryawittetib efom te whzzta th® azeomh orehpd) Irome @sé’eélgteetssl%@&d Ry is
erthe %%garte{yt 5 c%t&?frﬂ? LiRy0 Elk&%g glt | &yl RA1Yi th RvHi@SpE6ially one or

era

on IS neta.
e { g 1 theﬂﬁtchymcabzl ot enyche by i achelqm Selected
tﬁhn gf‘u%gﬁw atnﬁg &Wgc JT'aro lsatﬂ@%{ dhidh %tt@ﬁally, when X is N, if taken

{uted or unsubstit ut ed

h%eétenadltkythq l\&atbmt fot ukue]@i tlmy are; aitashesh Rij adt Ry form a substituted or

& hétbAdhu§with the atom to which

B SRLEL ol S BRI Qb galUls bbbt e som o
phwrayd sacteatdcledbst i t ut ed or unsubstituted aryl or
| i P! f&‘ﬁﬁtb)@t@d}Js fisOorS;
L
ainti R lveelsctdd froamithe gRRp consistingfsuhsgtutad pr g@su@.ftttute aryl, substituted or
%gf?ti.t {lgt%ﬁ%ywhtg%sﬁﬁl%y 'm%uﬁ’{t]m&&t}ﬁf)ﬁthﬂtﬁﬁ s@bstituted or

unsu

eteroary he atomto which t ugg/
ameubstifoted plenlc bibetituted osaebstivise tirphenYlyl, srDstifjiigdl qrungubstituted
]}t% eIr—(|mor1 Aydrocarbyl selected fromalkyl, alkenyl,
f( ?f cycl oal kyl in whi ch 0 t onaIIy one or nore
car bons of these hydrocar by ps rray be substituted
with a heteroatom sel ect edﬁ\l@% d S-R5,
aryl, acyl and aroyt—affdizlp i c_ﬁ_ t on
is N if taken together wt the‘ ‘omto\vvhichthey
are attached, R and R2, form stl ted or
unsubstituted N heter ocycl e or subst i tut ed or
ums;ﬂtthﬂp it atentibdretoar O &r 3| myis ¢ humbve framdhtotde anghit st nupper from 0 to
each att om the
oSt brrry GEAGY b Rk AgAREG: ERRRLIRAL Siclcd
Sgroutﬁmﬂsﬁﬁrig&f S-é] £6t,eNED-0 Fﬁi(RkieC@hbugldchn@ﬂ%dh Yilaerejp Rs is selected
t t d Ry are
Rtk B e opt DR ARS8, el B g BBl g ma
nmntsliemehuy mmwm ﬂtetgraaqb onsisting b &k ity daterpatiyl jalkenyl, alkynyl, .
subt'tte or, u ; ' Im a
Pty vk AR J5hobishBh Ry P FEpithanySHRF bibihe® o
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)- , -C;-Cs4 alkylene, (Z)- or (BE)-ethylene, and
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(Rom (CH2)P- * /,+\ 11l / (Ra)n Z, Z2 in which pis
a nunber fromO to 3; mis a nunber fromO to 4, and n
is a nunber fromO to 5, Z, and Z2 are sane or
different and are independently a dival ent radical
selected fromthe group consisting of -0-

) - 5_
- N( W@)ZOO“"“”C‘:PRG) C( R7)-, and -N=C(R6)- wherein REJ/S2003/031844
| e I I
Z?f%{}%ﬁ o4 a?af(l%/op a@oarlxl?(sy | eaclbﬁy%{ (Ljﬁ%? l%(ﬁgé'}éemg/ selected from

ahe group dmssmgeoft Hy alsgl, hetenedkflr dkenyh elkgmdu‘pyct%lks’l, @ml,rsgbstltuted

Cy ) 3&1%1?9?( sub.t,l%[lte AR {i1¥ hg&kbﬁg{}%’ hydvl\fﬁsé}éﬁcpy ! apinoaliol, -CHNRR,,

Oﬂlﬂtdwnai/lbw, m&aﬂqmm; l;naéo , theloflyleyano, dwtlgr at régo, gymino, —NR3R4, -SRs,
sat ur o OCYCliae he _SONR
d Fz)ut' onam IRaRe 8 tcarC})ox W&BQ\Y@% SLﬁfﬁHQﬂJd %i H)NR3Rs,

oha
gwhmps Rs atdc&\éra slegtedl ifmii gy mikenyl, akymuly cyréoaticyb diydrowyalkyl and

Ct gtgyl ﬁgﬁw gpti?bgé%; &me%nﬁ)éahér%{hei@atom 5 which they are

(aﬂ)ieltetl yfoeme 5- 7andnbe2e81 POIOGA ABBRYRE RPET inBpesRnipskdsigd fom
% 3 lgxoo%%) kc\én 1sWn 8e ?I[, sﬁ)bs§ (?qgl 1?0%91'{1&1 aﬁ%f fkuﬁﬂmﬁgcﬁ of ﬁzquﬂbsntuted

epen
dotesoadityl, nglbgﬁtutbﬂ al klysiubsth&ede regelbadil, and ksethgtituted or unsubstituted
al | arvil t
clyc o %%{m?lkﬁ %%?éo‘ﬁx y Ry g&é l}zaﬁx%ﬁé fatéﬁ tg%ﬂfgw& rthe N atom to which

eto
H;wjyr 1 [ 4 ytasblbqi Itq foama mdutnkl;eﬂ or urGhiBtiNRERINE. al koxy,

ﬁybﬂ{]o’f}[ anfiftl] (%lxb‘&ﬁn%ﬁé’ in U%F@m&%ﬁg&%m §YRN90 an md Qs O. Tna

C ar oxam
mﬁhodlmm o&aubh)mmoumds Z i©NCIn Nﬂgmmwb@ma op is0, mis1

PSR R AR SRR B0 B 81 “ana.

i #9310 Lnretilhgrlothet probaifrdent ot ﬂwrmtﬂpymﬁeofmm It Bgetsﬂeq’ced from the
%&}H} Eﬁ]om a!)to Mo t?tu‘éé@ o hingllﬁgtém%{i Si apk%fqggc Igﬁl%n{u?edf 8 TAdbstituted

&d cy c Icrin
i miethEnehbstitited @emwsfetdted tmhenxlﬂemgrsgbq@uéml ugsyhsigiuisfl cis-stilbyl

R g M A e

Uasubsetd £ sNed cycl oaI kyI and substltut ed or

301034 b 4 fhua OB R0 tbarin Bl RALBRRLY b 1n o

ef‘ Wt atomto
tﬁxﬁb{erarrbocameraoﬁ e\dzhtbaphienyl wompands X s utsed erd QisOand Zis N. Ina
%%tlt in 7 ot her enbodi ment, in
tshgl coer%n&n lmefl &ﬂeas[(ﬁn%o%m E{Kﬁ{] %ﬁand Qis O Ina
f[ﬂllQ]hém y@ aﬂmdnbr erebrdinodnt, suitha coopquod piiorduiad, N, is CpCahomoalkyl, Cy-

ot
ercéa ? §Z %:-ﬁ%?cgégﬁg{] %gtéﬂﬁher e%g%}rx?%h tthg'% @qﬂgl s methyl
amhyl nz-pmp}’l l-Pf’hPYb r-b8tyl, [yéLGI&]tyU tartéouiyl, persiylobdxegl, cyaidpediyheyrlohexyl,
crycltoﬁe ggpf?) enQeny c§8r lglil(tenytl u?r eye 8§ep3%1§(?ggt g?xfn{:ﬁ[%?l); g%ferred R1
kgrmlpasj?\h ¥l cyclstwlaﬂt |Im wﬁeﬁhemnhodmebmf stieht @dlpomabhﬁhyl 0; QisOand

:%gs:][%: :Iﬁ:ag% gxgpleﬁ'g %m@ae{ IBI{L de enge% 1ss§1ﬁ%¥tgé{tled o?ﬂgsubsututed biphenyl,
(téxﬁ)ler@ﬁHBstﬂbﬂG}H@ﬁidﬁ-up to Bratcansf ofrthhm:memm:mg menbe efbssuek with a
I?1ca(f‘<3rgg’80m segécte% i-Jr &116 group consqstlng of NRs, O, or S wherein R 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 morpholiny! and may be substituted or unsubstituted.
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20 Qis Oand Zis N [1091 In an exenplary

enbodi nent, R is substituted or unsubstituted

bi phenylyl. In a further enbodi mrent of such bi phenyl
conmpounds, X is also 0 and Qis 0O and Zis N In a
still further enbodinment, at least one of R and R2 is

H. [Vi)f@?“ BH2%et anot her enbodi ment, in the corSdtirad ogP3is+
R N. In a still
hlgtaer%{%% kmFﬁlméﬁ &pé&g%o g{[ﬁﬂ% Eé/lls prel%rﬁébl ?ugﬁs grand Zis a sti
efutsoati aménthmenh ¢heCR -gBsupal iy l@ybstméem Aspbstitugqdnyhiphenyl, terphenyl, or
)/ | butdUdAth @ heteroat
stlﬁ]r{y??xﬂwﬁgf)% F t& @ alt ms oefﬁyé ?ﬁ%omggg M be sa%f/lcl-topent ;I eteroatom
Cgcbbtaqbémtneﬂly Igroupygﬂsaheg( gf@JR;, @rorc%mh@ﬁ@ Fﬁséﬁyqelecm\d from H, alkyl,

¥ r I Ip is R is cyclohexyl.
3&&1? cyaﬁﬁ%gah§q§ﬁapd conpounds, X is 0; Q
i 417 dm dne sgt afsmbbditnentg meswamplhdw Fénuiadas ofdhdioamwant |
R is substituted or unsubstituted bi phenyl, 30
terphenyl, or stilbyl in which up to 3 atons of the
aromatic ring may be substituted with a ‘D; el oat om
sel ected fromthe group consisting of NRE or S

wherein R5 is as defjned in above i (Rk]
In a further g nt, the conmpaund of a | has
an R, group s a per urfuryl

furanyl, apd norpgholinylf and :
unsubstituted. 27 WO 2004/ 0334 / US2003/ 031844
In a furtheremwodi ment "of such™>gmounds, X is
preferably o; Qis O and Zis N In aRampi || furthele
enbodi ment, the R group is substituted or

URSHPSOV féhﬁl‘}ia,% RReMMber ol PR WAL n i94 nunsdel FrYI0 tb 8. In some
which up to atons of the aromatic_ring

St v o HARGt 2PoRt DG @@V%@P@Ga’f%% gidtgTe
Cﬁ@ﬁieﬁ&e‘nﬁﬁsegefcte&'%m thb gr@tip @néﬁ'ﬂﬁx@%&' H, Bﬁtfd Sik&RA, @lktyﬁﬁ dycloalkyl,

, yl
awl arbefwted prvh arylajiy, éﬁéﬁ@zﬁ# a@ﬁﬁ@ﬁ@@?%b@f%ﬁ’éﬂ amminolkyl, -
nﬂﬂ Qkofyoﬁr?‘dkfa hhlo) lﬁlo‘aikyf Beunb Ayiek A nitrd] BInG, -NR,RY

he above formula, mis a nunber fron19{ d
3 ar

t@ﬁﬂlpxémtﬁlonql\l%& riOrtsBexamidsnT @ COONB Ry sylferspido, 1902NRaR..
eﬁPQQ %Jf@:@dsﬁonﬂhé gron &fns@tu%‘lﬁ‘ Halk$l, @eté?&all%ﬁl all&n}lhﬁkﬁﬁp

formula, each R each are | nde dent |
seicketel hYdIW}@(Weﬂﬂ@ mnﬁrn@é}wwq Faan M mgy gapjbine with the N atom
a{oKﬁﬁ?&Lth? Wed t&Wfth Q%H(Mgmberﬁ Hhlic xﬁiébsfh's&rﬁé fickhar Y ,
aryoa stltuted aryl al kyl, "ket oal k

hg,{alpqgmygquch Rawridrrael! Reyare inde trsested g,okgigcetoalkﬂ
a%}’dt%)(ﬁ(ﬁpgkgoaugﬁl -8 LKRLR, Qﬁ'caﬂphalg‘ﬂlgfo%})ﬂ C}@i’l(g ﬂl?drOX}a nitro,

oxam do boxam

20 - @nigo-- Mcwwmmmﬂ%m,-gmm F@%HR& sulfonarido, and -

SO2NR3R4,

[113] Yet another embodiment is represented by a compound of the following formula:
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15 R4 are selected fromthe group consisting of H,

al kyl, heteroal kyl, al kenyl, al kynyl, cycl oal kyl,

hydr oxyal kyl and i m no-nethyl am no or R3 and R4 nay
conbine with the N atom to which they are attached to
forma 5-7 nmenbered cyclic ring. In sone further
enbglgzﬁ‘@ﬁf‘@n each R and each Rb are independeht}/§p2003/03184
selected fromH, ketoal kyl, hydroxyal kyl, am noal kyl

- CH2- NR3R4, al koxy, hal o, hanaIkyI, cyano, _hydr oxy,
nitro, 20 am no, -NR3R4, carboxam do, - ONR3R

- 0- car boxam do, -0O CO NR3R4, sul fonam do,
SO2NR3R4. [ 1131 Yet anot her enbodinent is
by a conpound of the follow ng fornmula:
2004/ 033422 PCT/ US2003/ 031844 Rm

sel ected fp
al kenyl , a
aryl al kyl , et oal kyl ,

hydr oxyal ky - NR al koxy, aryloxynl
hal o, hal oal kyl, cyano, hydroxy, nitro, am no, NR3R4,
C]ﬁrt ax%a¥d S&ulmm‘i{a Qe ‘ﬁﬁfep&?& quaectéa' fdeh NE3Rdh cons1st1ng of

onam'do, and SO 2NR3 R4; and R4 are selected
fH,@ﬂﬁ}’H alkgnydyqlkynéﬂ R)@}ga]kyl g){yp(,};hlgﬁptuted@y@ a@éqdkx” substituted arylalkyl,

gﬁr ﬁ(ﬁy aldeyiyaand ar‘tlﬁbﬂgyl % ARoxy! ﬁyl@ﬁl}d 'hﬁlb %oaﬁ%l cyano,

may toget er wth atom to_which ees are

ahysi@memtr% enisiontR Ko, tfamomralds»@@?%%e@@@b@ga@pc}o@ OraaiR,
: agﬁna%{gdcp ahd $(32WR§§4 S8 RY finEERRAINRRE FromGRGIk Ra].k@ﬁbd alkynyl,

'S In ependen Iy selected fromH et oal kyl

qup@ikylahydyqualgyﬁaﬁ@mlkgfmethy@glm@ fmidition w R4 mﬂy(t)o gether with
hal Raldtyio ngﬁmﬂ& ar@M‘QEIféﬁ%omblﬂb d Bm Qm’?%mbeyﬁz%Rgﬂlc ring. Ina

car boxam - 4, -0-carboxam do, -0O CO

surtfcehamt q&m@ﬁmenwmd epgh By if indensadentipselested SipahEL

n f [
SRR o1ty RS AL TONTR, 08, Sl oy
critow pminen SRR, wgrb@?rarra@, “QURRNHED-carpxaidp O-GP-NR3Ry,
s(l%ga%]rg@d_laﬁ@ @Otﬁl@;m S%l"a[ fulltlﬂar Nk lﬂﬁﬁ e B3diRint€ MLl SRYFSRa, and

Ra2 are eac In"still further énbodi nents
CRaz sudh hwnﬁamfd@hﬁ}nbp@n@ts,@l i s}zlyq:te(hfq@n the grayp cppsisting of

| O RbAGL, SR IRNLS R A CATAGHACRs B8RS JRay and

oRaz hie cheh Bohestid lﬁlgﬂneremimdmmmﬁ suck cp@p@mé%h ip @t@d aklsvl and Rais

substituted 20 phenyl, biphenyl, terphenyl, or
sti | byl .
[114] In other embodiments, the compound of Formula 1 has an R; of C;-Cg alkyl an X of

0, aQof S and a Z of N. In some such embodiments, R is substituted or unsubstituted

y
ubstltuted aryl,

phenyl, biphenyl, terphenyl, or stilbyl.

[115] In other embodiments, the compound of Formula 1 has an X of O, a Q of 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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[115] In other enbodi nents, the conpound of Fornula 1
has anX of 0, a Qof 0 and a Z of N, and Ris
substituted or unsubstituted biaryl or heterobiaryl.
In sonme further enbodi nents, the heterobiaryl has up

to 3 nmenbers of the heterob| aryl rings sel ect N
thewé)r%% P34nsi st ng of 0, N, or S. In still e&éﬁﬁesgwmsls“

ﬁﬁ*’ﬁ S'dﬁ?e%%b?cﬂxgﬁﬁg &f&#{o%ys% cbiip R BT hu1 £ wikh have an ICsy

["pyr 1 dy anot nmbodi ment
clonipbibitidg dfe hRwem itz adid arsldﬁ hysigelgde oﬁ leaséh%yl r@;egﬁmféﬁy |In L such

b
R L

Qutimlase abfoui Ao d 0 amemglanan1q to limspeeoleosries Hiyg 1@ panomolar are
e%l%la | which have an 1C5o for inhibiting the human
fat

cid am de hydrol ase of less than 1 m cronol ar.
| 418§ udh otherrbrobtidivenitss thecompeoinds of Rhimeta hawpecoppoyndsdn fgich  the

;@Jg%n ag (@%1& ?8 e mgfo@g) ty gﬁgt'ixdth%ﬁemollaé{%%é?g%@ ®fhe -NR;R;

to 1 nanonol ar or
| geup. tThatherl@nhodinesmts] the buk of the Re¥%-empiipds greatprithg) thtfor the -NRiR;

fyF,

c%%o '}E.{Qllﬁjé % ﬁleﬁtﬂgf pom qgc}sov\)él Ok '?s dt) aﬁ&% is N. In still
ofughgy dndodinsatseR it Isehstituted qmineldlahfatedwgﬂgmpluémg tbﬁé nOt limited to
- t the bulk of th
BRSO sl b ABGToERRRRL T Y e NRIR. g1 on
| (1] udn ht@theenbbmlummféhmwgw of Gompoald K, is X; (is @ e f@.nd
OIU%Q t l%u Ft%oa“\dtreh glh @B%ds{xmfeg b{ ar b &fﬁ gﬁ &gutai he%erobm’yl
| Inmifergigr trobodpnqmh el sl substxtu@gdph gmwbstmgwcbm'ylsox&eterqb}qryl havmg up to

d R)
gt &t&%gl%gth[a %&%Lb&%l &%QEJI&%&}%%E oRE &lfsx[ &%gof@ﬁ@%@ n still
sﬁmbdr ietbedigerds, RuasdRysird indapentiehilagelec teéﬁdmmwpt qenggfingof H,
aﬂﬁlﬂgﬁttu EL& %J%tﬁ'%&?ﬁo% L%bst%tllt@d 1%1 E‘i‘ﬁfed ﬁ&pﬁgl'kﬁembsmuted

IS SU Stl or UnS ut e
mwesubktltaeq/tyclmaky]n glbstputt:cborlﬁs@smmm bﬂgoq{cloa]kel and optionally R,

haf%& rohl %g Xa&ch tog aefJP el eu%st{tﬁ Lﬁggg&tgfég P&%%c?et\’vlggN and
Ry M@Razmpﬁpmndwekabéﬁbm thefgranm comsistigg ofuf, alkyl, alkenyl,
nSi St : .
OB bt ot IEABE I i AR K ey, rvton, e
shmbmﬂqyt, oyaad, hydmxummmb&nmb,utlﬁﬁalby@thoatrklﬁb -CONBsR4, tOtt ed
u DS gSt bt(l}tt) Sl%iﬂﬁ qfogaér%{ Ech %%% a at ufé%%ﬁ?{?la}(e e%)e?ted from
Lﬁii,sallmmetewakgﬂ hikémot, :alkymyl ecyvimtlhyu\l;ydmmalm aﬂhmlmmetm@mno or
' d t I I
SRR PIST g S B GRS PR SSRE
hyeieexgdadyklid ringa it mmahéf)%hqh enﬁbmﬁNE%SRA;s CHHOg hwoallad Wneﬂsy
R Siabo B Lo oY R o fipbaitns £FF, 105 sl futier
-@tﬁmnimﬂsmls ?abmyl?:na Hois fand - SC2NRGR: an;:lkRB and R4
S rom , et Ny e ) .
Zﬁlgl)}n;‘[:he I 08 gf%R %o’vldﬁs?att}y acid ereﬂy%r das\é nhitfrors o?}ﬂe Formula:

roxy al K

R/\[(\Rz

i m no- met hyI am no or



10

15

20

25

25 R3 and R4 may conbine together with the N to which
they are attached to forma 5-7 nenbered cyclic ring.

In a further such enbodinent, R is C-Cs honoal kyl,

A -Cs heteroalkyl, or Ct-Cs cycloalkyl. In a stil

further enbodinment, R2 is H 1In a still further
ereréflzﬂ‘ié‘Wf’“nR i's cycl ohexyl and R2 is H [ 121CT{ya003/031844

|nV€nt|Qn | so rovide t I
RIS REED (X1 gy o
%1193{%46232 s&léetédUBaR Be @ﬁ)ilﬁlbénsmtmgwﬁwcbﬁmtquor N;qsub@tltu@ﬂ aryl;

' b d
s&b%}y.}tedoqr unquﬁgtﬁﬁglb}pgew(f esP]gfh%u eC I e%}l%ft?%ﬁn@'{mﬁmyl angJu stitute
&QASKIbSthied pﬂefnyﬁ yhitstituted toedrlsobstlmnsiubyhc;rwlyl, @dbsan%qd or unsubstituted

substi tuted bst t ed n
ek beePed shAkdp Ry RS R B0 R Hoigep el dlbiEf from te
%t&ﬁ:u b&ﬁsisﬁxﬂ% Hh @ﬂ)ehtuteﬁ u@sumStx‘bsnexdecb plkyln substiftedy pie gnsubstituted

13?%‘{?331"31? Kalg?% Su%g{uée‘%&guﬁgtugglgged Lib\%ﬂll gxlém@}sgmln r‘]chat ’1f Zi Ls O, one of

RPora Sis labgéah andl aittherywistethe ptosdo fitxap mﬁ Z N, Igr@d iRz may be 0pt10na11y
conS|st|n

! St.i t ted or b

G tRPIRatD o fo SRR R ottt R pitot e, B Kbstituted or
Shdbsstitubddt Bélerbiryl Ratiaé IN uﬁomdtophhmhlthemrﬁapm @ttached. In some
prOVISI on_that_if 1
Eepmoioen Br ol Raie ERE T Sl et S0 S Hightt, ARFG R eysloaliy
BYhibiE oRRinkiIDNadd ot mbrek embdne @ thear hydpodabyhgraups may be substituted
substituted or u het r
witha beteroptary Sskﬂcti%g h@?{f Ffﬁl‘t 5 Ry er%%%?‘ % Baady N
AL OM 1h Qn¥thsdith i \theF RAK attibimiyt @atpethd dfFoswriela has an IC:O of less
enbodi nents, R and R2 is dr ocarb I t
hem AP a1 ¥k Sayanothery R‘V ‘mefﬁg% 8°é’|‘11?§}? fﬁ&%ﬁ& 1‘3‘3 an FAAH

BRIk 0N e YOS, BF 18P Ity OHRAS 1l s embuyitnat ahbybmpound of
gr oups nay be substituted wth a heteroatom se| ect

Foromd0] isNnRBhibitat oS FRAH witly bn 16 pf frgﬁ)daba\atolyp tod-Al, R?r from
2 n o odi nent, the FAAH i nhibitory conpound

%}?Ouﬁ%lpil{ﬂ &%ﬁms an 1C50 of less 15 than 10 RMor 1

[124 mrbnaréﬁibb&fnenmﬁmmnpemtd dﬂi@rmmlaﬂm@h@ Of QRoPprardgZis N. In

IS an i npi.bitar. S: t

gaqther ﬁmg {nﬁxétr éﬁ.&)& ﬁ@n?nt}lﬁ co r'rpou r;#afﬁ? is c&ﬁgheqi/p]{n another

kSb&imbm ks DY BTO; ZAAR widt 1sssmbttmed o:rudsuhsmuwbmheqylm Ina

to 0.01L M or fro |

e esmonmanct 50 B R R PRl AL oo

hxﬁsu@sht@@ﬂb@hén?lyl\br dubstituddd oanmdubeﬁutemﬂmdylrre nt, IX [ JS 0; Q

;..an 1SUC
T80 s no e o0 PERG gt FE BRI R Y opgha z s N R

sdlpstnd WL 66 QEloksxFUDIH Iahchth&denhhorlhmnyl Blis sllb“stxaltedf oy unpapstituted
embodi nent ,

é’iRhF’EﬂjﬁéxyIP a&ﬁ%}erpsqllgodggmgﬁl 5 6661% lyz is ¢ CIJ) s{l g %;f substituted or
Rih Bl bipRényS BSéubEtiﬂﬁtﬁrbrmhsubﬁtﬂutbd;phmﬂt ed phenyl .

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

I/\H/\Rl
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[ 1241 I n anot her enbodi nent of a conpound of Fornula
la, Xis 0; Qis 0; and Zis N R 25is Hand R2 is
cycl ohexyl . In another enbodinent, R is substituted or
unsubstituted bi phenyl yl . I n anot her enbodi nent, R

and R2 is cyclohexyl and R is substituted or
unswkﬁ’szto?“(oat“éﬁ bi phenyl yl or substituted or PCHUS 20031031544

u riﬁ’ WhRh | 'Rt iy taﬁ droRRBOY alkyl Jtzl%plluﬂc %fetﬁ&té@gli MR thé Eﬁ)u%conswtmg of

npound of Formula I i s

e GnbubuaaTh SPetntE 00 InDRYGMad PR SHstitted or

| Sin@Bstafied Bdphthy ran@tdmtm@a 011 t@@&hﬁttédcph@ﬁetuxstﬁﬁb@et ®fubstituted
fromthe group consistin substi tut

uri&plsayivk atbétﬂm§fi;9r unsyhs geritcml@%ksé,rhetﬂwaﬂsqruatlm eand wherein R, and
Rc?lrh%‘iﬁ'd&ﬂ endenHP 3&1bdiddt B Bfe %Sé&ﬁgﬁﬂg%ﬁ@ ABRIIOY by unsubstituted

substituted or unsubstltuted phenyl ; ‘'substi t ut ed

orau‘o,{hs%tbsé‘t’“it%%dms‘{bétﬁﬁ% hstespplkyls @B‘étﬁu {ifwefl @F unsubstituted phenyl,

URSBARGTEIL At %uﬁ’s‘ltﬁltéaalirl§N lsubshRtr &aﬁﬂéubsti‘ﬁ[tecﬁhtgt)ﬁ]o ANEld optionally
wherein R and 5 R2 are independently sel ected arlyrom

t detginoif B é@ﬂq%q a5¢ takep tegether, fargha substitiied oppnsubstituted N-heterocycle or
u @%&Eﬁﬁe’dtdﬂtu%glbsﬁhtlé&' heters OBt WeSof o WARHORL) L4 te@&lyattached In

het eroal kyl , and substituted or unsubstituted phe
s P8t prekpdaeensy thg sempesiad effosmula f 91 I hag asdt grour with g greater molecular

U%@H%ﬂrﬁéﬁ £n ﬁl@tﬁkﬁ’é‘%éﬁkmn @E‘?ﬁe&ﬂ&ﬂo gnal ly wherein if

R, are taken together, forma substituted or
u &Q&b stﬂt appthercPrpopigieat B FANEL ighibiteryisempeupd @f Ferrnula II has an ICso of

URSYRSH i 6 HMe(Q' ﬂﬁ‘g E\‘Fﬁ%%%r, %ﬁ&u‘hﬁﬁ t%%%[%]#a&d"&{%ﬁg&t}d‘ﬂs an FAAH

are each attach sone e
c dnhiioten ovitbfanFi§ksoof &sd ther 0L (s IarnnBhgr ejpodiviént, the compound of

g nol ecul] ar i, ght.. or S an the -
SR S oo R AR i 20T 1o ok ABTHEP It 8RR or from
t Bsoub@AHol 0Xui1QiM.OT Y conpound of Formula Il has an | C50
of Less than 10 M_or anot her; enbodi nent the

UR@D PSR & is Paﬂhglylalﬁ UpereppomdALEPEBHa Wi Tt Ta-b, and
Iﬁ50 of less than 0.01 M In another enbodi ment, the

ngound of 15 Formula Il is_an inhibitor of FAAH w th
28h IpesghgrembpdmenipRus HenfRe i qyclohexy] ingreompeynd of Berrula L, Ta-

0 ¢k of 0a8. GO Indvher bABIdmdmR Rq nﬁ{‘%ﬂpﬁgis Eﬁ&f in ﬂﬁ doﬁtfound of Formula I,

na hthyI in the conpound of Formula I,
IF%&ELO%HE' in. [128] In another enbodlnent RLis H

ggﬂﬂ:\’z[nlaﬁotﬁéﬁcén%@?ﬁiéht IR0 52 GRARO WSl QAf anf & E“J%?l In thl: zéorn ound of

, or Ila-b. [n another enbodi ment
RIZ‘OIF%H%J;@;H I of H#rB conpound of Formula I, la-c, U, or

‘3@% 1h 1£:8thed @m@&f?ﬁtaﬁ rresdedh e Rt s g}cl?ﬁexl/_l A RRE Ldstituted or
kyl and R is alkyl in the conmpoun
unsubst1tuted aryl in the compound of Formula Ic or Formula II. In a further embodiment, in

the compound of Formula Ic or Formula II, 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, ILor 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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Formula 1, la-c, 11, or Ila-b. [1301 In another
enbodi.nent, RL is Hand R2 is cyclohexyl and Ris
substituted or 25 unsubstituted aryl in the conpound
of Formula Ic or Fornmula Il. In a further enbodinent

in the congound of Formula Ic or Fornmula I1I,
sub¥A WO or unsubstituted biphenylyl. In a PCSWVSIZ?WO:‘IS“

fuydl&ﬁkylwmwtd?eotbut he Mawenb@c%b@ﬂwﬂéﬁﬁdc%&ﬁte, and 4-

F). or aIkyI (e.g., methyl) or am no or
uﬂgmﬁp&ﬂngV LeBhseify| . [ 1311 Exenpl ary conpounds
aqm] din@othér rdobktent, the chipdtind bf IVimhih 2 1UCNS 1S &IOS,

r&ﬁpg I% an%tgﬂﬁﬁlph@?enqt\fheygggwg %Mm Bgﬁﬁrt iga (c)%rqgo?mc]; ngF ormula II in
( valRA R, QxBI) RPB @M, o Mk R i€ vbaRl @ryl. In a further embodlment Ryisa

6-br.o apht hyl yl N putyl car bamate; 4- blphenl
r\ﬁe&}aﬂ%&gwgg SANIREEN hfy&fpm@mt of %zﬁ@&ueds according
ptd e Wové\ForﬁﬁllaV@ I%QQ&VC%%QZ PCT/ US2003/ 031844

e rb
4 ’(%ﬂlo E‘E K?iﬁ ﬁ@n%w‘ataﬁ%a HWWI)VG PASRyiphipierpshequpound ff Faumula I, 11,
f lopins ;&pmebfkl MW, ¥ Ccap Bﬂﬁa&ﬁ R i ése?&f fn8 f@rd%%e
enbodi nent, the conpound of Formula | is 2 or
UCMb97. [133] In anotdergnbodi nent, the inventive

FAAH i nhibitor is a gonmpound gk Formula Il in 5 which
R isH Ris A-GCGoalkyl;and R is substituted
aryl. In a further enbofi nent, RA is a tert-butyl,

sec-butyl, or n-butyl npiety\yLna other enbodi nent of
t he conpounds accor di g% :
is cyclohexyl. [134]

|nvent|ve ;@AH

R |s one of x
Rc Rd Re ~\
wherein Ris
tert- butyl, sec-butyl,
I n other enbodi nents,
Rd, Re, or Rh,
|ndependently§

Rf

[135] In other embodiments, wherein R is one of Rf, Rg, Re, Rd, Re, or Rh, R; is a tert-
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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one, two, three, or four substituents, other than a

sole H atom as defined above for aryl or heteroaryl
groups. 11361 In another enbodi nent, the conpound IS

of Formula Ila: ONH2 HN z Ha 5 in which R2

C, - UPFYOR3HP2 | na further enbodinent, R2 is a PCTTUS2003/031844

%ﬁslél?lg}he%x \ﬁt}l g%e ent bUto(y% &b%es%stltu? %Aetheé gﬁn%gau%g% ﬁl atom, as defined

aabeﬁeriﬁiaigdrbetexbaybgom Formuala IlA R2 is

USR5 BB g T v ve

addi tionally fuk er NHdependent |y and optionally

substituted on eat¥ of the benzene rings 10 with one,

two, three, or four other substituents, Mrew gLhan a

sole H atom as defined above for aryl of hetéroaryl

groups [1381 I n g#ot hegx enbodi nent, Aonpdund or the

FAAH i nhi bitor i\S a co ound Gf—FEgt mul a I[b: H ON
is al kﬁ. In a

R YO 15 11b
further enbodi ne -C6 alkyl. In a
A t-butyl, s-butyl,

still further embodi msnt ‘
n- butyl hexyl , or cyclohexyl gl ety. In other Ia

#Br‘%ﬁh?ﬁ é“m @ﬂfll \rlhgnt 8 %rrglh ao g%}z% ? ﬁi(;%@?ﬁ%g%l%utyl sec-

[ mxﬂ;e,pc&nﬁﬂntm Inyoi@iynd Irogatoihen ahlboﬁirsamb sf fhe worpownds e@oifdingfto the above

alp ?]ﬁfg rln?q%l@\(/\nth one, two, 20 three, or four
D St Nt s other than a sole H atom as
di@87In é:dothdmmodmnta,rtyé mwntivhmn@pmalsyte gmpupsls ofHor@a ITa which

2004 PCT. / 003/ O 0 ]
by diil %fyzﬁlrt 1 &J%n yacc%pr 18L§If' sixbsltlphédoc%ﬁe&%hn?fit%enbﬁnéene rings
awiyh @egoLihcke afr foxii’ahieewbstttﬁmtm,@mr'ﬂaiblaesolle stbincds defigedabove for

Aﬁorhfﬁoar%fgﬂlmess than 1 micronol ar.

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

ITb:
e N
Ry
(o]
O

b
[139] in which R, is alkyl. In a further embodiment, R, is lower C;-Cs alkyl. In a still

further embodiment, R; is a z-butyl, s-butyl, n-butyl, hexyl, or cyclohexyl moiety. In other
embodiments, the inventive compounds are compounds of Formula ITb 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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[141] In the enbodi nents, the conpounds (e.g., the
conpounds of Fornulae I, la-lc, Il, Ra- Ilb, IIl),
i nclude their pharnmaceutically acceptable salts and
bi ol ogically active isoners and 5 conforners. [142]

I n anot her aspect, the invention provides FAAH
| nh“ﬁ%’c"?ﬁ“"g“&’nd corrpounds or the follow ng gendf4ys2003/031844

o0 o e B PR S s B pipound of
ofabld, I tRQughRleStlivhidheds @ FAARHSE of ll&ﬁﬂiaxhbmdnktylbr

ST 2t B B Glint e TR (Bl tippiis oF ORI 8k, 1, o

umuﬁ;;tmdludb e}cblmmmaamhmaidcwablmus mdtblolngmlgy 4_tive igorders and
may be taken together to forma substituted or

&?EE&S‘??FT uted heterocycle with N, U is a hydrophobic

spazjern awdtedr eispect, ise Bpatieon posides IFRed] sulistorst andeebngpounds or the

u§aubstitut gg? % and V is a hydrophilic noiety

h3vP 1ge &2 ne functional group capable of

formng a hydrogen 15 bond. In @ddition, the

hydrophobi c spacer is at |east 9|angstrons in |ength;

and the hydrophilic noiety is at achedRIo t he spacer

at a point from8to 12 angst Ns(at froma

poi nt at which the W—oté'h_b c spac is covalently

attached to the rest of the inhibitoer. [143] In a

further enbodi ment, the inhibitor ochonnpund of

Formula 111 has a hy drqshoblc spacer_conpri si ng

f inFermyln HL R anReae nfensadently salsstsd Dpmdhesaur ‘l’?é‘SIFtimrgé)lf H,
eb‘xﬂﬁubs?xglte%%g %S&ltﬁ’t@@mﬁéa‘ﬁcﬂ 'sﬁlﬁﬁtu%%r GRSk Iﬁéte?daﬂ@!: Blﬁﬁtxtuted

| inker selected fromthe group. consisti n?

ywasubautgqewc@am BibeeRPT B U bRy and optnaly B
'{gsﬁlhyt Béttﬁ&ln fdgethr tforR Kb &ARed dr 1AdhbstieAIKE&Ele with N; U

i ment, is selected fromthe gboup consi stj ng, of
klétaélgqergl}obm swgﬁs ‘(y;@rglp I@%q s’pacgmqwgpqg)ﬂl sti T Wﬁﬁl‘cuted aryl; and

al kOXydrahirib %}éﬁ m{n‘é at Rk 6 ﬂﬁﬂdtloneﬁ ¥ C&I&%ﬁmg lbPFo¥ming a hydrogen

nitro, am no car boxam do,

- afrrsdinn dis hyd@héblmmls aplsast § prgsHemms denggh and the
M%@%ow@fé Eﬁdcﬂecﬁg t@kgac%at% @m@ﬁ!}tﬁ gieeh Mg@tml?lﬁi distant from a

al’kyl", het eroal kyl kenyl }éc oal

hwlﬁt@kyh@k% hydseptiohic ﬁ?ilcﬁﬁé’é Pg?@lahﬁlma@wd testhe Frgt CFWI%alyblfOf
conbine with the N atomto which they are attached to

t @A dn s Furtrerisabedimeyte| the ipfivitpr orf gopmioupdy ofnberpefe 1 has  a

BB pack! Mnymgraeﬁﬁﬁm £ 8lcoh P blothaBls n‘ﬂgsﬁﬁér&ﬁ Ghe first and
above and% ilic noiety is attached to the
%ﬁ?gi&

Rrrargpatiy “|§5§ fﬁ? CRYSERHLY gftachediby 3a‘|‘f§‘§‘t yelsied fioghihe efoyp fensisting
3§f aWond AQthe 33k 2AtoRCIAd S38 AR Liddstituted C to Cy alkylene.

[144] In another embodiment, V is selected from the group consisting of ketoalkyl,
hydroxyalkyl, aminoalkyl, -CH,-NR3R4, alkoxy, aryloxy, halo, haloalkyl, cyano, hydroxy,
nitro, amino, -NR3R4, carboxamido, ~-CONR3R4, -O-carboxamido, -O-CO-NR3Ry,
sulfonamido, and -SO,NR3R4; wherein R; and R4 are selected from H, alkyl, heteroalkyl,
alkenyl, alkynyl, cycloalkyl, hydroxyalkyl and imino-methylamino or R3 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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at which the spacer is covalently attached to the rest
of the inhibitor. In a further enbodinent, the
hydrophilic noiety is attached to the spacer at a
poi nt about 10 angstrons froma point at which the

spacer is covalently attached to the rest of the
|nh“ﬁ37t°?f‘(° 381461 1n anot her enbodi ment, U and YFYGREH318H

et her have a 0 | k
A SN
eﬁmioﬂiﬁﬁént Ehbﬂaimﬂﬂﬁh(smnmtyemtamm@as spapen a%pqmlaaoqt 1 pRgsgroms

e
@hdeny knotiak kry‘nit)dimenal’[ﬂamly\é tabex tkgdéher havajigtater @B{ep@ﬁa}qu%ht or
one _Oor nore.car roups ma e
bulipthen the rempinder tée md) ueeroga agqmlyes e n%ét%’ ?om 8 e y

ﬂﬂ $n Roame cﬁﬂﬂiﬂadirﬂbnmhn@bnmdpl, 50 &l [Iy—b wig{g%ng RNarel 11|1dependent1y
%f E ﬁggl III Eélgl%/tghhoggr IQctgcp&orh\la glogﬁ(én 1, é‘ﬂ&ﬁ:}h 1 ol 8)cleii&] in which

Forma substitu
SpABEAE On Ui @cke Mafbenmfoma;e; hygirmarbymisltpﬁ g e sypstituted with a

bsti t.ute a
urt]qsfrgjaé?smlée u %‘1&60 {,)glgh ec tSé dhﬁ%/ﬁlcﬁr@%id ﬁ?%&nXlﬁ@I {fSaken

from al
RpkiaWith teyN koal tlswmchmhaamecmcmmm ondRi gqmg ,qém@p

b f th hyd

WA e ORI SUPEEea s pRURR ol ST s,
Eéﬂ&]H bia xlg,leu;mareﬁbadumeﬁrm alky/Inal ey ey, clycplgalléyl in wl;;h

-b, or .
PRI B Oh PO P L BEED] AT Ry A
Bétky iy, sglamhfrc?ayt@l,hﬁﬁl AodISH.n whi Clh optionally one or
more carbons o es r ocar .
T L T s
h#d%fbnﬁﬁﬁly&l%dhﬁﬁdmo?ﬁwtﬂ%@fbyl sfsticd framlajkyl, alkeeh akynyl, apd
i a et her . wi e v be
Sl DL B SRR P e SN Pl Pa bt Blo Bt ey e
Hﬁbﬁﬂtgﬁe? N&Elmtaegtef;]dalt@&i eleoed ﬁ'bxiﬁ €)) tNhRghtgiS -Ryfaedfingyhich, optionally,
unsupst | etero n_the
SHSIRE L e R Ry Lo R RIS B
hHeMAd or GikabstitutdayN-héterocywte of bubstiitiied maldsn}bsgmted@ptemfyé In these

ADALRenhdolt TALOAIEET By CH P RO B NP AR Ry SRl n

%Jimdhl ogtlé&ranp Biic &Rl icaroatsf tlreSaMydmbarpyl igeoups maybbwbstittedyvith a

mis
vt st IR SL AL B8 oy AR
JNBLEERPE IR ik Y nﬂmBBr\ﬁ@hﬁTm 4 adindah neatee Gowd 5o aiel: are
group con3|st|ng

St oL G 1]::&@51 R glde@(lg(g)tlg ﬁ_dwagﬂtd'a%%a? gﬂé&teﬂ%@%e %BZQ consisting

i Jrdepesdentysy, -s:gt&ea(a@ fCRmN#(C(Rs)ICmdND(@an&J anil R whd Rhare
t he hydrocar byl

dpéapeisieRiy scgﬁa E%‘g?fgﬁxfﬁw%{’ﬁg uani;R) I;}éeh )él is :%llqil alkenyl

@}Fclﬁiélk D@ bPSorARY ordeor nfoud 8drbdnig béﬂ:iesmhly&roaarbyl groups may be

My

heteroaton1se|ected fr R! I
sty ¢ prrescaio st O ks ng s Rey, ALt i ARY! 1
g}gfelqyéj{e%% Frlyd en%@xbk@ﬁtsﬁheh}@mhrbym‘mpe m(éemhl lyd@ex@@ntﬂxﬁ Cito

drocarbyl roup I ch t|o

sGilo By rpcm:lya ZHRHR W %optlgﬂg@é I\y Rﬁgnd S-Rs in which
ak SiQ aldo &L, Eo‘tlg-}Qrd%m&D Crraliydre preferrad mo@nmoém@nseﬂje Beand Rg are
of embodi nment s,

coch Py B o G RGP B SR Y B eP D pagp e vith
SODSIR! a4 @R Mh tich the Rs hydrocarby316groups are C; to Ce.
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0, NRs, and S-Rs in which the R5 hydrocarbyl groups

are C to C6 36 WD 2004/ 033422 PCT/ US2003/ 031844

[ 149] In sonme preferred enbodi nents, in Fornula I,

l a-c, I[la-b, or Ill, RLis selected fromthe
consi sting of piperidinyl, furyl, furfuryl

grou
furqucww%aﬂzbhm inyl, is 2-,3- , 4- pi per| di nyl , ¥§T/U§Jg%%/031844

3- 3-furyl f 2-
ST AN T AT A i e
Q&'mﬂﬂé %@aﬁ &)nsrlstihglf)@f)r@‘eﬁcan}ll ﬁdyammryu furdnya nirpledingl) is 2;,3-,4-

et Ao ST e ST L 3 o

hysb] oGadoli predirRl eﬁbmyrexb@ nSEdmmlatI,LI‘aedH vﬁzt—lh oaIII,, R; is C1-Cs
het er oat om sel ect

d f
fhyiropasbyl §?}Wd§?ﬁb§bﬁéﬁr‘f{) %yclop&% aérg 'gslnqnﬁ ?n[e or mfo ?aﬁf)clns of these
B &h84:6 8 draaphasl teRabsitutdd With a IftddcHtdnt kHl&t‘bd(ﬁrom 0, N-R;s ,and S-Rs.

IR PR G T S
SQ%R%%@%JUMWM&@JE,@Q led fromthe H or a hydr ocar byI

roup consisting of alkyl, al keny.

By o e cmongrRh i %w@aarawyﬂuﬁfeb G et B g sepprdenty
ts@l@@t@d 11346 BR GRSy DB E QU FrotB YoldBstiS IOy, uneﬁiylyumyr aycloalkyl,

het er oat om sel ected from O,

Shsesin enticaaily g Pt Mofp LAIPGRS ofg%&xdfqﬁrgal grgﬁ.pgw c substituted with
kaq{e%alﬁ%{ selé@ﬁég HOMYFINKR]  an®SIRY @34, Kﬂﬂstltute@al%& NWE‘I substituted

w@fﬁwwaﬂm hﬁﬁo:gglﬂrc%om%xlnox hal ] L;<8a' X alﬂﬁbxy, halo,

%dgéﬁggy iéo%a kdRX Ak QNRﬂQ S5, NBSB&mr&d,I L¢©NR§R4do-

viherein R3 and R4 are se| ect
EIEC A GO TG ol R SN M LR T
atdny Bk o h%di'%a?c@’l K¥hp scldod fr@fﬁ)ﬁh@ﬂ@ﬁd&i@l, a]léyﬁﬁl cycloalkyl

I m no- net

am no and o ti onal
sy imppalisond HRDEIE OPﬁlqr*@lh?&Q% O pge B fom &
Wy gRmbiey cy@ﬁ@nr?gt \I/l@?th@ﬂl to l)vlﬁlch tft%?@re&im% ﬂIﬁﬂﬁeSe erﬁﬁ)dhrﬁents Rsis
H or a hydroca selected fr }y 21 h{#‘ Iy one
oy Iy e o alih, ERenyh Gl PLIoHKE 5 g hi opipglly

C@%?@ %ar%nstob 838 HNPAERER RYbs ﬁﬁ@bﬁ%ﬁbm&ﬁvﬁwbﬁﬁerbubrﬁdelected
a heteroatomselected from

hon 6 NGeostn. rpeaipresices pboge fBpumertha sty fpus ar
gJanUBﬁepﬁﬁ@enﬂ? @@ Ptol O}&jﬁﬂlﬁﬁ%?ﬁ grdupdwifith sy lf?zlﬁtrhr)&il@/ @tﬁﬂnﬁyﬁd with

rou be_opt|ona substitu W th
5,@,&@ Sg{s%w}uﬁh vaseﬁo RE1 |t%C|a|h§ 0 l@ﬁ grb BRES preferred set the
hﬂ %@Rbaﬁrg ¥ich 1dd@$enﬁc§ﬁl§ ald; @J GJ H}ﬁ?bc&t@?l dréi® wikh Iﬁibdba‘?tptranizﬁly

each i ndependen

%9’ car b)X g V\,t]
n%li?%“t?fb‘f’}ﬂbﬁaNTR; 24 SR WWB REOHES a8 G0 6R5
yzyh i Borkd @ntB@intaNESie G&h{iﬂldl Qi[@ UPHa3/ & I Rt 8036, are
In some enbodi nents,
| maepsndeasly setepted Pt TRrOHE! SPlﬁH@p%% el 31‘% aliypg and
f éﬂmahllflﬂh M%@ﬁ&ﬁl@éne&e heed edbdnk enhade kydrocaalbK @ﬂylbs may be
al’kyn cycl oal |nvvh|chopt|onall “%1% L ionall
nspaiiiad Wéhéhféfm%t% §@e¥%ﬁofrq5% Qr Bsfls G Sths §§ %, Gptionally,
Swpéltsx thgJi @ﬁaﬂﬂn&d’ke%ﬁ%ﬁﬁﬂh@ﬁia%ﬁ ﬁﬁhﬁ&i 1ael 4ré axmched, Ny Rl R2 form a
and and in which, optiaon
t sREHU e ernRRDstiRiet Y- AT EANET r&ﬁ%ﬁt&}“’%@“wy In these
athialtedis, R is@MorR2yf0tdibyd 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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substituted or unsubstituted ]V-heterocycle or
substituted or unsubstituted heteroaryl. In these
enbodi ments, R5 is a Hor a hydrocarbyl selected from
al kyl, al kenyl, al kynyl, cycloalkyl in which

optlonall one or nmore carbons of these hydr oc ,
grouﬁé ﬁﬁ % substituted with a heteroaton1§%ﬁ§%¥gﬁm“&“

B S B ST ATBRERRE g P2

wﬂb&rdlff&eﬁnaﬁd 110 irdppefildndy a divaletandifal eatecEdtfionvthe gnowp epnsisting

3 Bor S BB e O S R Bal e e

Sﬁﬂe@@ﬁd@ﬂlyf srenefed hem g @Updrocutsil i witich thefhydr@earbyd &-alkyl, alkenyl,

S i VbR s

hyskiiagar by a hefertdiing keldctee floyndDd, 0GR fayd SiRs, aaylkaely] and aroyl. In

| keny] | k | d oot
?péff gt[r]%daﬁcﬁ aﬁgeﬁ?en%ﬂ@@g%c oa}g@éﬁﬁyﬁ g&o% u%g Qa‘%h n¥d0g n‘ﬁen?fy aC;to
%{pﬁydrédaib@ﬂ gfdhﬁ Which ey} wc@ab@my selstmted ahith Q) mms, ad- $B;s in which

d | ds
Thes teah boR GRS brio Thy SrOUEr BT SrUSHE Brgo Sk Reamdr,
| SRCSRE RS liNtIG a @1 td @ hy@&bOarbi @f(ﬁlﬁ &th:hlmaglbe optionhilycdubstiyted
be o tlonall% substjtuted wth <?qu§'§ﬁ8P§Hﬂwr
Witte®, N-Rs, and St sdpwhicktheRs h@resar%%ra&ps
Rio8idead, ﬁeﬁncﬂib a?é'iﬁdlb %@E%Ié&tcd frbe tGT aﬂldlyﬁﬁ)cﬁxﬁylatmlp
each i ndependentl| whi ch

1t b
i e e s e et g o GOt chifbons of

I tHes@/ﬁy&Bca&m g%ﬁpsfw@rb%afsbwtedgﬁmpﬁtewam@exeb@d €6m O, N-Rs ,and S-
still further enbodi

R‘mﬂeﬁk‘l’étﬁt“le? oy il albﬁnami eﬁbﬂﬂeﬁq@iﬁyﬁ%ﬁmyﬁmm%ﬂwl -
Cy : f&oﬂﬁéx%t ariSx R hrafdyloxy, ham| teddadyl, c?dnKM'[W}oxy, nitro, amino, -

S e e o T R B A, -
hed KIRQRE AR I@;Cah@m {rk R4 N3 0RO Eyd b yRboupadeisbted from

substituted aryl; aralkyl; substltln d aral

esbealiepyt, Rya SRRy Y SsarbRmatcy Fimigs pefiaiino and optionally
ag KUY, ndybBkiMe todbd K57 Bedhbeldd Efbhc Hﬂé ®ah KN tocytddhahey are
hydroxy nitro, am no NR3R4, SRS

z@ theso embostintiin, Bo s A T aObKIos Ay SO BT RO £, 2lkery
R ik MR EH bpBSnaAR dnd ¥ nivre c&@b&(b&‘&fésefﬂyﬁmckﬂbﬂrgr@ps

amp();gﬁ,cq?ﬂra?tg;tec? grg]gl:fl kg,qste?!)agé:}% ?%gg];ﬁrq%{%h @% ,aaﬂ gjﬁ elpx)fwréferred sets of
' ﬁbﬂ%‘éﬁﬂ%%ﬂ%?@ %ﬂ@d@aﬁbﬁ@&d@a &g leathal:iheﬁadam aR¥ to@)p hydrocarbyl
coO I ne (0] orma - ere CyCllIC W
S GO Eih fs e aenal iy e REREE D Bs LSO i &S acito
i @lgfhybiio@a(rbﬁ Fﬂgﬁgﬁﬁfrwﬁed&ei BER QA RE @i@eﬁihkg{deperﬂbxht@rwl to Cs

n CyCl Oa
BB it anearty e ving, RoKe SRS B pjen the

WRE RydRo Bl E resebegted fromO, NH and SH In
pre?érred s%??kof t hese enbodi nents, the hydrocar byl

groups are each independently a O to Cl10 hydrocar byl

%ﬁ&i&%f%lb@tbrs@yongﬁlaqgF&fhﬂia'll/ substltut ed vvuth 0,
ich R5 is also a C,

hg‘é?l) cHrepspmpoynfly ofdieePTisFRf 1pyenten €3y be Iﬁgdeg“/lﬂhﬁcam%mg].l}é available
egeiing ROGPRRARR EMm@ﬁE}w&@cﬁ&mﬂﬂydmmﬂamMyimgn@mpgmhnahtheaﬁ

be opti onal substituted wth O,
i EX ewg)gmg)cedures are exemplary synthé’t\fc routes, wix\llzzh are 1né%en%e§ toRﬁustrate but
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R5 hydrocarbyl groups are d to C6. 30 Synthesis of
inhibitors of Formula | or Formula Il [153] The
compounds of the present invention can be nade with
commercially available starting materials usi ng

strai %htforvvard chem stry. Carbanates are well_ kno
i n PRLOUP3422 The fol | owi ng procedures are exen%qTé‘rISg?"“/O“S“

RIS BT S B S BARISHLA  HMEigie te

bhﬁtxpﬁseﬁﬁﬂﬁicatmneamd adternatB@es. of ordinary skill in the

i#é] V\gnlto&e :?ge?ni? Zbe qung;F:rnfc ac?c“, géﬂzgﬂﬁy{phm EJtérW% (4) and 4-

n one ex
lﬂu&‘df)h&lylaarbamb mcﬂm-bbndylmaiphgdyb)cytph@mysrereeg&tgned( bﬂvsggl)ent of 4-

égizlg nd 4 (r)l%{gﬂ I‘ ea u%l%ﬁﬁengff‘lgagy%%tt‘, %Ab‘é&%}y with a

g aizid mwlmh eflwﬂethy\lhmmemi tﬂﬁlhylhlg swiognarBiteggsulting products were obtamed
4-1 henyl i socyanate, respectively, with a
é‘h@“&ﬁ e?‘g amount of triethylamne in refluxing
1{15511 eShﬁnlaﬂfﬁ&:yElel&thzlrb@np acid W&njd/ér-fl estht @), vegdohdxpilcgrbandic acid

L

5U910169'xl)l ]2 %y;l syffitstred bF reactng cy:juhkxtisocy irater Wit B ohemilphenol, 5-

b - st 7 . .
Ree i el BRI b R o
Bespiﬁﬁgyioﬂhtemére ot&alpéstangbcpeﬁelan | - and
[ car

ydro hen
rlleibﬁb e’glgq i%cfry' Was, pretpﬁrg as ﬁo%]awf aqg%rogﬁoa?&ﬁ%% acid amlde, obtained by
@&bﬁdme@fl rB-g0@ebeRltele [ ah&'zﬁ] sddieml apetrmrate ea%antcowasd with

5 ep?}é@ ﬁ?prgrgélgfgﬁogﬁve r%f(%gegﬁl?a- I{OF(?]II ac‘,%%fmde, which was

$06tb iR PREDBBAE genbide &@Lﬂ’bhl&di 3vihlfroxybiphenyl-3-carboxylic acid amide.

t hoxypheny! b
i Wty BRGAES SOB Do RER e o L RSl K

EY?}E obtge ﬂleﬁ%&s@uﬁ@léﬁo} chali@p @I[eaéuﬁjeétr@nﬂ&&idﬁ @ disclosed in Tarzia et

d bi ph boxyl
it Het (s BeRaIPa) GRED) By SrBucrent-AaiaMed e P DS 003
rvﬁ]mra}eeﬁc&{;&@cmﬁnbﬂeﬁﬂmg her methods suitable for

maki ng the subject conpounds are disclosed in Tarzia
et at. J. Med. Chem 46:2352-2360-(2003) and Kat huri a
et al. Nature Medicine 9(1): 76 (2003) 20 which are
orat ed here| n by reference. 81 Ot her FAAH

> of Useinhe Lreatment of Anxie

¢l ety (1591

EISQf] | ‘Fﬁfl@éﬁ'@ﬁﬁ@ﬁ@ 1rﬂx[b'itb1‘§|sﬁdhra§ t&lﬂéﬁlpaﬁ‘ldtdlf G‘ox&m[@mlﬁd aled contemplated
ormula IV are_al so cantenpl at ed

i 1B iRDIRREAF ALY 1P IS endnEmgen syes 2 ob Gpdiige Br treat the subjec
Qeﬁcﬁ%{s@h&igs&aerg reat the subject conditions and

di sor ders.
/c/lk
(CH2)7 CH,4

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

(CHz

incorporated by reference.
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F(CH2)7" (CH2)7 CH3 F N [160] Such conpounds are
taught in U S. Patent Application No. 6,096, 784 herein
i ncorporated by reference. 39 WO 2004/ 033422

PCT/ US2003/ 031844 [161] O her conpounds for use
accordlng to the i nvention include octylsulfo

oct?’ conpounds See CU|stand et a

k l d Ph .
1%%%? hgr%égn%ﬂug%o %J: 1§? gﬁ%o? gg tgg \LFét)z(?%C Oﬁ%ﬂlﬂ@ %ctr%/ (julf yl and
dapbh@phdARPEAO] Pl Glstandid 255n (l‘ﬁﬁ@dlgrgy 5 Brpliad Kiapsoolosy

TRE SRRt o8 G TBaRine h HOTOUReel B dopRa et ey 175

agds exobrenel y pot ent |nh|b|t|ors of FAAH See Boger

t al PNAS USA 97:5044- 49 2 )
z’&ﬁg oufhes cPRRTTER oo a‘%faéd“ﬁﬁr é R rmr{ %J‘)&e t&ﬁd}m}'a’kew
()ﬁflalbfl%ﬁds\évmdkﬂar{: ﬂe@&]nbwhﬁd emenRIy potenu uﬁiltpihms k@E@AH See Boger

SPI\E/{@I |S.('j5s| %y @éﬁmig%@p zgy >;:orcx:l ?‘r%loun 1u%|e %@m%&ngés] of the

F&ﬁﬁﬂ&lon i ncl udi ng substltuted

al pha- ket o- het erocycl e,anal ogs of fatty acid am des.
In particular, whereinjjRis an al pha-keto

oxazol opyridinyl noiety and the fatty acid noiety is a
honol og of ol eic aci arachi ' acid. 1165]

QO her FAAH inhibitdts fo ( accordi g to the
invention include fatty acid sul fonyl ©He7 GHunr i des

lqullPSZ(%IS/OHSH

such as conpound AM374 whi ch |rrever5|bé§ bi nds FAAH.
Connsun.

$u8] Dabareia K is an glpha-ketoppazolompidinylapg

231:217-221 (1997). Methods of Screen
FAAH I nhi bitory |t?$\ 166] Met ho
conmpounds AAH j{nhi bitpry actiw
well 25 known\{ o one of di nary sk

Such net hods areotaug n Quistand et GiI. il
2004/ 033422 PCT1US2003/031844 Toxicol ogy and Applied
Phar macol ogy 179: 57-63 (2002); Cpistand et al. in

Toxi col ogy and ::J::ji::J

[164] Boger et al. teach other exemplary compounds of the invention including substituted
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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Appl i ed Pharmacol ogy 173, 48-55 (2001); Boger et al.,
Proc. Natl. Acad. Sci. U S. A 97, 5044-49 (2000).

[167) Methods for screening conmpounds for FAAH

inhibitory activity in vivo and increased 5
endogenous_cannabi noid |evels or activity are known to
one“g} Oa?ﬂ%lry skill in the art. Such net hod’éCT’USZOOZ'/OZ‘1844

|ncluderre e t of fa C S.
t Foxeolezrn er%rgﬂcbrﬁzfchlq‘gytlg 52 tég%a&é? a(gtf%ta‘?ﬁr@ eg goi ﬁ)xzcology and
ApplieD PREYacsIckyNIp| hesls BoarRogd eyl 1F9¢. 87h 68ad, F00R)S4. 97,
%#) gtﬁg%p t al. in Toxicology and Applied
4 gy 173, 48-55 (2001); Boger et al., Proc.
Nat7]. Mugtads for Sereenirg, cﬁmﬁounﬁg fob @AA%ﬂﬁh@R&@@;ﬂvxtS@eww #®d increased
Patent No. 6

CT bl
onflegesgis caxgggma%&%vg‘lstor 2% 1vgy are%lngp\gn t{ignte olf S%E:ﬂaa.gmkgg'@tMrt Such

Un&hdls i88uded Bbdsudsdnht 02 @hl) acid BeAdolARilbO s tifwe and are taught in

sayi hg ACHE and NTE I n
SRugIe ab o Trralos it HEPR P aBlaeaRh b N L300 Shfend et ol
aln%?s&aga%df@pzmphdrm&wmgp 073 48156€2001p rBogﬁ:HEalg rPrNEI'E[atl Acad.
or L nstance n ol.o a
o 4 PRSI 550 U.E Balnr o o e 58 PEr, piication
etvods/24806. FOXCROMOGYL 2. MpDUERH SciPUSIATEE, OBTIEY376 1B)01).
48-55 (2001). [170] Cannabinoid CBL Receptor Activity

[1711 A variety of means maybe used to screen
capsiabRbdl HBAssafme AICHE bidlﬂ*I‘EgnlﬁBIttbxyIAcyiwt)?O in order

to identi ffy t he conpounds acco ié&? %lo the i nvent igﬁ(ﬁ) ce for an
A1y iQoeyofpgrdiagyhs t’%gﬁsa‘%f"’é’“ g"h oy rfo l§°r§en Pat R
mmbﬁor?%?fegt% A@‘I‘IEUelsNTEatﬁéltfoﬂ\Esta&eleﬁstﬂﬁ%t dl. LﬁZ@ox@Bbgy and

receptor binding_assays ar

e R iepeipr T RE6a B0 gee Qi el 1§ d@rSilpay and Applicd

Patenbeofizp 175 akisgnadge). US 2001/ 0053788 published on
Decenber 20, 2001, U S. Patent No. 5,747,524, and

U S. Patent No. 5,596,106 and (see: Felder, C. C, et

af179] L2anBhMiReid\AE1 RecBpBFlActaly. , 90, 7656- 7660 (1993)
each of which is incorporated herel n

b ference. .. ..
THElark Pebyo oReAEHmAY B byt BRI CBI agepior binding activity

I BCRRE & iet@Nthl oMl Bl b ingk & tﬁ@ mv&ﬁiifﬁ I ARQriety of such methods are
preparati ons of_ Chinese hanster %91(7% ) cells in

V\ﬁ}léﬁmﬂﬁ§ Prierh Noch a3t gnd ré§1P3rt‘§{§‘e\Iﬁt stably

t e f@st Rekpkdd vriMgURSAE 8 wMitihoks |td lng:’of%édlﬂaﬂ@ sidB in the art. For
radiol i gand. After ~incubation_ of reshl %&S IS ber 20,
B, B T APHIS R bt S cRRTelsnTey pibl ffember
050030UW PﬁauNoaﬂdutszananer @mmmls 596 1®mdl(meradegm C.etal,
separation of bo free |igand q‘%a erfo n$3_l b
bfreei Netatlfash Sé&he?o’ g?ﬁéérzﬁﬁro. Gad)r sk o ovhisknin BERPITYEY yrercin by
ORfdrfiRe.f Thd SHNWAST AP ARK BFcAANabiloidOBd r&@pt&ts ichd B ddimined using
counting. 1173] The cannabi noi d g&%‘&? VI t@){ng 2}}?{]} b
c BREPEat %re%ﬁwa AEChigFse hapsteg OveY eglsiimarhich tardpryag gannabis
can] #epob s@&lﬁ&iﬁsfé@t@d Y conpmet onomiad [3ﬂq@£d5£§40u@rmgo@am After

cel s g otich human 41 WO 2004/ 033422  wit the PHMigand, 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



10

15

20

25

30

cannabi noid CBI receptors are stably expressed.
Adenyl yl cycl ase can be stinulated using forskolin
and nmeasured by quantifying the amount of accumnul at ed
cyclic AND. Concomitant actlvatlon of CBI receptors

by CBI_receptor agonists (e.g" CP-55,940 or
(R)Wﬁ*@%%‘giZ 2) can attenuate the f or skol i nYT HERBEI184

a%ﬁlﬁiﬂi‘ﬁo@é CQ[‘ r%té?tSﬁl\APe étﬁbl?—e@%%ntA&ﬁ&l%}@ﬁ@@%%tstlﬁulated using
manner . recept or - di at ed response can

amr@fgbmw@@@?awem q%tefém g mgt Abersrwplated guglic AM% Concomitant
P%étﬁmon%@ phil 9&%%91@ bb'@Berch Q%/ogﬁé 34 88CpuBloiss beg)- <W]N 55,212-2)

Decenmber 20, es rich in cannabi no
CBn pttspein stoah@ineaéucp@ @é‘ﬁf”@ jon of cAVE Ebel qoa?entratlon-depeﬂdent

epianerdi§ &gl aReARdmeRhiar Pesﬁ&JSé STaf HE Qxﬁago%%@%tyl ¥Bl Yreceptor
used (rmale SD rats, 7-9 weeks ol

( ewrsepists] S¢e, HehBrisnieAmiisaion d: US é%%()w?%%p@bﬂ@é An December 20,
cepdis: 1(x107 cells/m), labeled ligand ([3

n55212-2, 2 nM and unl abel ed Wn55212-2 or a test
% ubanmesnrighe in speRabinoidnCR bupkepigrt penCRR weseptors, rat cerebellar

PLRk6S v 2ok M%PQE@&HQ&&)@ %sf;%ﬁVQQ uggdgmhfé Sﬁ‘ﬁtsc’ﬁ@ &re&fs old). A

cerebell ar nenbrane fraction 7mn in
t beapiraGercirfilas plembrane Shétion: 05 Lighvel asplegn chlist flécrlo sis/m\), labeled

Thgﬁggf Ii;t\ﬂh%?sr%o?g%g' mﬁé"glﬁ@% 35‘251%92 nkl}lsgqesft Hrpound can be

c platedllnn raugd Go@6in Bgﬁwﬂhplabe and énbubgied spB@Enfoc O0I1sin in the case of

Af t I ncubati.on, th are.filtrated through
il RGRP G0l P L i GO G feon A As o assay
S Gtk ftol AM TAs Sellidn evtaifRaCchkay,dns Mced @su@&d ?di’)cefé&ﬂlab @embrane

added, and the ra tivi f.th sanpl es
4GP B30 (r%%%%crw %%515 Ag%§é 2 bpyged for spleen colls. After
N@BubaRES kel s@mplleasberiﬂtrﬁmhbegh Qﬁtt@*(ﬂhdk@ﬂ bmlﬁcl@dw GFA) and dried.

ess. Wnb5212 and ¢ Iculatln spe
brSPRLEY S361EL ﬁ’@?‘@&%ﬁﬁmﬂaﬁaﬂﬁ 5% F 80 At ﬁl@ ‘edigivty of the
tbhalpteet@ten{ainedil(mmbt arbp ebdm’@yA@ddvpg THee ndraliRbi@e binding can be
i gan al one. The t nPounds can be dissolved in
Dﬂ;g@ntr@d PHedfing an eé%?ﬁ*‘c &H@%Sa 3-ph! eMpyscraqulatipe spgeificinpling by
c ﬁfﬂtr&%ng ﬁ&r%p@hﬂ@ infiing Bokhe @fapﬁﬁﬂlhg Qﬁ'tai‘ﬁfad B)h &dding the labeled ligand
specifically-bound test compounds, and K; ‘val ue

ofloneh Ehe taxf CORAYEALG7E S é&ﬁpl\@é i AMSQ tattwnfa# mﬁcrmeoxwdeMSO of
K@' 1%a|1(9'5‘§ & bd (ﬁ’[cenlﬁﬂnw h‘glﬁ%ﬂezprgport%eof 'tfw%pec? ﬁéaﬁ?-tbom test compounds,

In one enbodi nent

cemintabﬁndﬁlﬁe (o8 dasplesr camiprendn gan §e galeaatgd rf’é’éil IGee et éﬁaﬁ@lue of [
tﬂ%msm@osﬂeeﬁs Eﬁ%teﬁmo %tombw Sci ence 258: 1946- 1949

and Devane et al Med. Chem 35:2065
(!Lléizﬂz)ln M5 tRYSImEhh B, ICish dora BHIPRIRoIR regepiesnpigting i gletermined
C%main%ftd 6 kétholl BNDBYahe eftall Sk 2G5SRI 926- 19&9 g@ﬁbﬁh@b@hﬁ@' etal. J.

is determnm ned I n ot her

b MG G 352063459205 O s TP EPUD SHhBOTPRIA G cemgstitively

CRibl @EMd@s dfsn m'aguﬂawmer@% g G dmg id Rtedfihe@ne of
the above ligand bi ndi ng assay nethods. "I n anot her

NG Tmether SERED e e ATEIS *aHpomd dy INpHoteeptor is

WadtG RSl taedo%ﬁnbtonmmeadf thPiBbSE AL GAlinP BEsRY methods. In another
physi ol o |caII rel'evant conditions. In another
eﬁ‘ﬁ@é}’?ﬁ? tt &t K)élo |1§:5a@cqr§1ng Ao any assay method which studies binding at

physiological pH or physiologically relevant .condxtlons. In another embodiment, the ICsp is
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WD 2004/ 033422 PCT/ US2003/ 031844 determ ned accordi ng
to any assay nethod whi ch studi es binding at

physi ol ogi cal pH and ionic strength. Cannabi noid CB2
Receptor Binding Assay. 5 [177] Methods of studying

CB2 receptor binding are well known to one of ordinary
ski MO 20940334 art. For instance, binding to tHECTHEMRH031844

cannabi noi d CB2 receptor can be. asses S

ﬁlp@@@a@r @cqﬁlmgﬁ%m P‘g?}f mg&x Lglwlﬁlch j&%ﬁﬁ ér?n(r%h‘gg trﬁg&sﬁlﬁhscal pH and
23 MengtRB89-99 (1996), with m nor nDdlflcatlons as

taught for instance in U S. Patent Application No.
20020026050 published February 28, 2002. Each of
V@Hnﬁbbnh&&ﬂ&%@@pt&fBﬁdﬁt@@@ by reference. 10 [1781 In

th nb ts, | C50, .0
S I e <R TR P B
QRCarDf Fdr iRta00 ¥RIIEBZ0 he tepkinsanhdbgmittiCBL rdémar cas dayssessed using

net hods. I n__ anot her e di nent e ' LAY

tthe BFRSPIE SAFhVE R0t Al WE’ arg’f’ff’g R H@‘i"nﬁg d8§‘9@%9%9 Wil minor

RRYEHQlQEI 8 @dug]ﬁl"foﬂfnst@ﬁb)éih . Fhtesl Agplmaioemtzoozoozsoso published

conditions. |In anot heC{‘1 enbodi C50 is

Jisbwrii28 et Ok EXR OF W &‘BWO%?{}WGH&WS "RTch studies

30731' Y o@tr 6NNy ttféalbsocﬁﬂ aaNflvenlée édipioand forehgCR2 receptor is
mbi natorial chemcal _|ibrar

TSRO AEE RSB OB FH9Ge GG RBR TS depey methods. Tn

C%@%ﬁ&{xbo'din%@&h@ﬁisl; & &&Sﬂgﬁk t%ﬂy tdey gﬁ'lthed ﬁtm@lnstmﬁesrhmdmg at
cheni cal conpound | eads conbi.nat orial che

| nhispialegical 9H-OT physiclegisallyrelernigendiions, 4B ana %"*g‘]&?‘?m“‘ the ICso is
CRIPAPI S oRNRY BlaY abiy SidHde whidhestidial bisdiny ftgshiysiological pH and
blologlcal syntheS|s by conbi ning a nunber of chemnica
1BWPN§W@§ bl ocks” such as reagents. For exanple, a

I i near conbinatorial chemcal library such as a

@ng tldellbrar.%qlsforrred by conbining a set of
inagoripl shemicablibyiabigks call ed anino acids in every

p[qz%]' eEen¥attbfton has BbisedloC@ERRAELrhRMdrtul {lientical litirhées to assist

er of amno acids in a polypeptide co
Nin|the enmerabin efiyeeti @&mmébﬁ%‘w%% n e %?}ﬂﬁ?i g%ﬂ“ﬁbm‘y s a
t&)‘il@cﬁ%ﬁ §fu91Qer§@ @é{ﬂf@hoﬁé]ﬁﬁouﬁﬂsxgéﬁ&a@ﬁ by Qﬁﬁﬂrcéﬂemmal synthesis or
| ocks. For  exanple ne comme

Chiclogive dvathatc 0 semBiFine AN of SLORER A B DA O Ly SRS

1040 ekﬁ}ﬁ;ﬁé Ghakgeskbiiae8NheRical DBiarAsRB abh p6lkpepti@slibriry is formed
in theoretical synthesis of 100 .mil

l.
t ¢ ?ogﬁagplpg:a EhApGHe! Bilding blocis galed %ﬂ? é(ﬁéyfx gvery possible way for
12%‘1@1}'_994 )ugallé te ghe nurdber M Amirhoids 874 Qélypeptlde compound).

30 [1801 Preparation_and screeni
cMﬂBPIFFaﬁf bl AP RS oR) by R Sough TUCKk f n*tt‘e)“al mixing of
t BR&gcal Bfild ﬁ'%'ﬂlécké nF@rrB%‘(alﬁfilE onglé&ﬁm%tif@ﬂ HatoBsdrald that the systematic,
i

chem cal raries include, but ar

s SR8 ad0h REHRERde GEREBHIRE LS fgle n e

dhx@@r%ﬁdag%%tgéggg BE 19b Alilien ?étﬁ&end\lai)}npomﬁﬁad 1&Ctillion pentameric

1 anal ogou anlc synt heses
ocrsinds (Baipot -t i Krpes T aa el < 5 Arer

CPI% Sﬁ%xaﬂlﬂ- frd ¢RBding 39&%}natoﬁﬁllcgélﬁxaﬂb@fméﬁﬁc wehepovet to those
Cl ence

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
43
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43 WD 2004/ 033422 PCT/ US2003/ 031844 261, 1303(1993)),
and/ or peptidyl phosphonates (Canpbell at al., J. Og.
Chem 59: 658 (1994)), and snall organic nolecul e

libraries (see, e.g., benzodi azepi nes (Baum C&EN, Jan

(0 ¥R 5 50677a) " pyrrol i dines (U 5. Pt ERpasssss

3’6282305@3335‘ ?{b? égun%él“%mﬁ@%ﬁﬁ sﬁ%&ﬁg‘iﬁ( 190%"? Pah&tso: 658

1 &3 aid sarllafganenhoele@dokibraies I(seb,rq;;g; eyzegliazepines (Baum C&EN, Jan

AP en ™ B EGhiafods i Rali 5 RN Protaines

V@kﬂJrBatentMG 52833 akkp )5l B BB Im;ygiﬁgqsnes FGUgﬂ eBate@;t 6,288, ﬁjﬂ}) and the
Q?O Plus, MIlipore, Bedford, MA). 10 [182] A nunber

FCuel | knomn robotic systens have al so been devel oped

f [081]S Meuibésdor théypsparativhefitathinatsial Tiredse asyomengcialbcdvaidibdle (see,

aut o ns I| the t t j .

SHbarat A diciot Sy Al G Chath SR L P@Rbifny, Raini

LWoburf,QdAk 433 A) Applie)l Bmsj/smmqustab 61ty,cCA,s9a50 &tes, Millipore, Bedford,

ﬁgéh|2|ng robotic arms (Zymate |1, Zymark Corporation,
inton, Mass.; Oca, FbmdettPackard, Pal o Alto,

GAS2] WA fulinbei oTiveelitkaewi Bdbotd syst;amt heveiatso bperdey¢lopesl for solution phase

performed b a ch yve devi ce
ERemGitE abiete PRI SBORS hitp R MoesTiiort TR Aty symthesis
NipbathiRs a@élobmmmmheﬁﬁca@fndmﬂ@sf LRt ( (Osniﬂ fTapat)read gnany robotic

devi ces .s0 th an operate_.a di e
CEULEE 5288 Db Bk 030,81 R P REHFGA S o
aWéwlettPciaed iPhlo QUto, Uwﬁﬂﬂwﬁum&ﬁﬂb 'maﬂlaﬁ) E)'mﬂietlb ioperatidne performed by

ar e t hem5e| V?%}? C%ng%(ri&k?aelﬁ la %#e &ﬁ%&l}ie %Es%hf invention. The

Tﬂahﬁ@ Snd ldi}ﬂemenﬁttlon lo® li)hcﬁhﬁcMQns Gheless devicdst 9. thatMhsy ow, operate as
D, Ph ceutlcals

t.on,. PA,_ Martek .
B et ERE S VIR AR, 0 %Smg%(laﬁﬁ‘f.mﬁregfﬁleﬁﬁé Blrg Mot ek Apmerous
| gdibRiatokigin h&ﬁﬁasy Slrd)fthcﬁﬁa%sC abnnhbxbfaﬁy | gilable (@ﬁn?fpcu.gld SomGenex,

BBtam AL i HEtoHeRE: TR bbb e M oG o6 Lid» Moscor;

tmosmhmmaceaﬂaﬁpm@ﬂ PAQgMafRskediBdclencks S aiybiaf MDs etd @t ect
binding of the inhibitor to FAAH or the rel ease of a

reaction product e, fatty acid

eglf,}gg{bﬁ];ag gge lﬁ?.ﬁg%au?gg)lg é‘yﬁy‘{fr gﬁ%‘cg &br&nes of Compounds

S eoyl et hano] am de or ana

TH& s JBst#se ﬂ‘hf°‘5‘lé°"rn&ﬁéﬁe%‘g?do%e‘?%}c A PP Re Po b ofovehput

0§cretenﬁg I BleRRGE dssﬁﬁ&ﬁﬁé &&cmgcﬂﬁg:mhe trih{bixot tor AL RU the release of a
rese abs

assays for t r. guant

P BT PP £ GBI FOh S de Ere B e PRGN B bdlolysis of a
t ﬁ@&&t@ﬁueﬁ Qis Shdolylethiatiblérhide &F tananddtnsde. f Qhe au’mmaieemaﬂbs labeled to
Pat ent 559, 410, di scl o gh throu t screen
B i 5o b Bf RS ot Pt G151 SR UGS gy for the
Spregthcd) bkertl s lqﬁﬁﬁﬁbdtgh offj‘ﬂ'x‘ﬁm&h peattionpedduotd areofell known to those of
Sgkﬁl glnthengrt f'[%ls,lf rge?\grg{ﬂ%% blg)a?%t g),lsgbc,jtllra%iscloses 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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[184] In addition, high throughput screening systens
are coomercially available (see, e.qg., Zymark Corp.
Hopki nton, MA; Air Technical Industries, Mentor, OH
Beckman 35 Instrunents, Inc.” Fullerton, CA;, Precision

Sysm%'fligs‘?’phm“ ck, MA, etc.). These systerE',;CtT/UAszzlo0\4)&1844

200 / US2003/ 031844 typically autonma
%ﬂﬂ:{ll& Qﬁ&ﬁﬂ%j Uﬁtﬁé phg: th‘éy ﬂzgluﬁing ﬁﬁ%& and réa%é}geﬁiﬁet‘tmc% liquid

nsing, timed incubations
fduapamsmgeamfzmggub@inonsar?@d rﬁnelrremras of thg migprlate &t (leé‘i"tor(s) appropriate
o ggshsﬁt ﬂﬁsef &ﬁﬁéu%l@s?%s proPRs ﬁlgﬁ ‘t’fﬁ&dgﬁbﬁtaﬁh ?apﬁiysﬁérﬁlﬁsas well

hroughput and rapi d start up a
as pihigh d@@@?’ odlegbiiey m cpitprizgtionn e msnusert gre pRsen qﬁﬁ&@ms ‘provide

@ﬁ%@g{owc@l &eqm&ﬂﬁlﬁmhgﬁﬁﬁt PR fe e)'émﬁ% %yhﬁﬂc Corp. provides

prot oc e varl ous hr oughput .
dschnighle bulkyine discdiirg scrpmw dstemst &mteé@ng Ehﬂ m@fhflﬁyn of gene
gnms for detecting the

crir%g%%g?dl)rg% ?%gigﬁg’%g?&aéﬁ%crl ption, ligand binding, and
the like. Screening for anxiolytic activity 10 [1851

' . Skill in the art woul d appreciate that
%&e&fuﬁiﬁxﬁﬁﬁo@éﬂg}?n{gb ani mal nodel s avail able for ,
d8% s Sinngf ptdfelaamkilhmxthetagt weftideapprsciofe thet dlsap angridaumpgp of animal

%@Jegﬂ%%pagiec 3ld Yas ikl dahe darﬁﬁﬁﬂ@cg @R&@ sbfofa WkpSIM.  Two
are the ated zero naze t est
iphainzcologiciliydalbdatbd aninad swpdels of aiodely ore thfeslpvaterlh@&w test, and
r{ReZ golgﬁ)cp 1515%;%«% &ﬁras%{ﬁ %Jn%‘é% ?eg aﬁl@ %LI@ cﬁablfsfg K thy\'élg\tlted annular
rants an ased
(p@enfomm.'ltlbmovwem alaint\@Ephancﬂ qeddragtsi andtis hast:d 120 t@)ﬂ@nﬂwbbetween an

'agnﬁnag’g hsrt g{:} ge(%}@rgqts e&ﬁuén%?eﬁt 8{4 1990% %@%@E%ﬂﬁc@@ %ﬁ:re' ft may be

redators
aittaqkeElhD’ prédatOFBhéBlmwe M.D 7t al.AB®- Jlikc(rmggal) 271, 403 411 (1994);
1
Wg G b &, p;,;c(@!harmf%gg qepa%q*@&aggﬁgscﬂégwﬁ@e@mm ytic
tdmegspeialz adthabe}zodlasplmsnmpeméhet prepqutiapitiniecpens fin, tapgrhe number
d f entries made into, the
ope%ﬂ?:S'C)mmle 1{&0 tfxet ?egg(g;?pﬁfglg ‘A second test for an
dhid] amxsebnd egnfpoanehtiasxitth €ompound S tieculivaonik iveealizgipn emission

Sr{lodsérc’lvgmch %%ge €S tl\{\’n &n TR ess-mcgt}cgd Q%c'm%ﬁml?sf emltted by rat pups

ess- nduce Voca i zations
rremoveddirdm dimirt teet (Insele StR.( ¢tred.e|Pharfall. étoclaelm Behav 24, 1263-1267

TR, QS P BBkl RTS8 1og01 Wi 3. a1

(&%B&yplzzvmslﬁm 137991t al., Biol. Psychiatry, 15,
7 7
OB ¥ ks P e B R oy i

talnmol}am xcttiytdf qoedt teompeupdoin mav Manyorfpisase eradxgmmmluate animal
of. t hes a l.uat ' ' i

SI\{%H%VZ;II rl sqQ- ca le{f | oﬁlﬁmg gﬁ?a% |1 gna T)eeihg@#g@e%?gﬁ%sl@%bg[tar{egus@ un.der

rths plnsee bﬁm»sloppdstngmwio}aalutatbs suchtak epprosch ermhayeideficettsndencies.

av gt % NGle %ggt 9vt/’rl 91@@41 ie %@t Eg%ﬁ n%@I ﬁ%ﬁ%ﬁ%{ gd?ﬁl t%&g(ggn in which

nce te encil es. est nown
| amirhdipare duabhied tooaobmtaplyrwchihmmertm rebpaned (egapraehingra leyer) in order to

V@ée?vhe a reward (e.g. food for a 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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30 animals are trained to voluntarily exhibit a
certain response (e.g. pressing a lever) in order to
receive a reward (e.g. food for a hungry aninal). Once
the animals exhibit a constant rate of |ever-press
res&)vondi nog t hen short periods are introduced (usual I%
sig %7‘ Yisual or acoustic signals) duri Wlﬁzgoﬁ 31844

l ever g%eeESItﬂﬁq|p§n ?i |lcthagli%0#i§4 xhirﬁ\{\%g@%b‘yanfogéj@vﬁp%gns of

rical foot s i mal s
axbtidnalityaTmﬂkmdbmtm effert ofl berzs@arpive reepor 2p9nife for example the

200 422 PCT/ U 1031
SR B G SRR B e ey PYRGoL (ESBnp Al inbiase in te
Sdteg S re@hfondﬁagmhd@ rpahisinyent) Thelosda ahadbib td disiupt wipheighed gesponding.
zodi azepi ne_rec r oni st s,
L e e
beha\puaikhrhégsid. tihag therra@ofileee @eessng is tefeed bytendfioned fear of
respondi under ni shnment) at do t
S i e R Sepoth Waes e Ruponed pyBief glenses naive
ﬂﬁ:@@ @blﬁfl?ﬂé/ Emﬁwetkgferdart@d u;qmna:ﬁgamﬁmkywm diinkigg mfnfshed viarpontact
t he absenc actu shment .t
i) Sy et RGO eauaey Petsate P oAb dose-
ﬂéﬁg&éﬁﬂ? %B/é)e%:ibelaﬁpmﬁ |rd|=o@§tot aghistaey., dotepamdyixpéoratory activity can
ondi ti one ehavi oral res se aive [
e b GeTeEh BY CONDE TR aBOR R TS P FoRlpten i known
diilisldidag Cbﬂﬂ[ibtslhatélsvmmoﬁopdrﬁwﬁnem\mb hased oal the preséricedf the natural
spout . Such. p d dri
PR BT TS e £ 359 b OB BTGt oter hand
FRE 8P4 ﬁbve@@@d‘lﬂo;a‘x_hint (€ @ax%c-ltbgamﬁﬁ)ﬂi) tglexkaV&bccbﬁlw—ylaze, consumption
tivit i ke e ase
ﬁg Hxilfgx]rmé.h? o494 n&ng}aﬁaggg s B%/u?etcfngg xmxmgﬁm SQCIngl%{&aCtlon between
amdaBl Yhfamfiar Gar lehobt ottrerle Wehilai tthisudbyiumi ®hawribe dhe behavioral
as on t ese ce .of the natural
AT Puph st EbERRLESR e e R it PRE SRRHSmal stpsions toan
amﬁblgrﬁ@hlaen dqtloﬁ,ﬂthbllﬁ effotthan dianbk 1ntérg:atedais s gemeyad | reduction of the
e ron dar k- 1.i ght ch
r}lj’§ ‘}H’gg' er%%en@%% Fgﬁnf%grblfmpau? ttoa\%ihhogd 121%{&% gxdcon itioned
fr&p@hsbsﬂ am mmwnatxmmeffamwewhmgeﬁam twogidakzerinet eacedor agonism is
bet we ni, ma
S%ggc‘?ﬁ?fr%@‘et‘%m% rﬁsgort“# %‘mfé{fl %%[Flneﬁ%l%n%o%%or ygeh{ reward
e:i ftl&ciltu@n‘iodomnwmdh aieapwma is eedptdor agxuwdsﬁiectncetlrs@mlation of the
eri situ to an . anx t eIl .
Ao P, ey 2igh o8 e 8 P blafiel eSErdtl hiPlbimats s
raeetsics iaad efititst hewmbeaf éflenat®nelf reastdnsi Wazddeztpng regeptor agonists
even t it t 0. W t hhol r
TTaG s SB PERA A U M Y b IBLE 19 bebyuioral and
Iplgsidbdicey sympromb eaziadegaiep iendocring ept be irdgeedibyrahemicals known to
??%%%{%%%%gcdb 915179,:‘3 ! ncr e s%r?ts %Lchr gss n@ﬁén@ggwl Clnvelhé agonists at the

Hee-"Cont ngen
Ssleﬁzld)ﬂialz@ﬁnel mcephor aguntstseadmaerdd irssubeahvgleite dpseandriavertabrupt drug

on of t.he erja u :
vt Thss Shiol o0 B D r-BE Dt GOHTRY Tyt Bioss eries by
&htepiprs adeslyi epanttdriibs ihsir natrs areedearedsed | iychangodiazepine receptor
nunber of enotional reactions; benzodi azepi ne receptor
2§t s 25 increase the aversive threshold. States of
acute anxi ety characterised by behavi oral and

si ol ogi cal, . s t .(.cardi ovascul ar, endocrine) can
%}{‘fcﬂa’@égﬂgwde@ﬁ%?ﬂ"gg&‘(‘ nown to )
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be anxi ogenic in man, e.g. convul sants such as

pentyl enetetrazol, inverse agonists at the

benzodi azepi ne receptor agoni sts adm nistered in
subconvul si ve doses, or even abrupt drug w thdrawal
after chronic treatnment wth high doses of sedatives.

ULt PR8M4% stress cries by 30 rat pups acut ef§f/US2003/031844

separated fromtheir nothers are decreased . a1

AT o ALPAD PECIFEOT el oG BRI fg gy il n ho ot
A0t incteRcE&S afttct AE the Cbriyoud® o¥\Be 20@41 di3R4RMreatment of depression can
PCT/ US2003/ 031844 [188], Ani ma del s for depressian.

i 5 Nk G P 1LY BPRAPY BT g basd
&k the obE@VatioR BaBeeshic thilestREs RGdes akraibe denegsoinsehsaivity rerewards,
i nvention in the treatnentdﬁf depr essi on

ca
ffersxample (FoRMBP Hsf sugpsecHiddRgt R oSt Ped%e'%ﬁa‘t%%‘é%‘f reversed by
MRSHE IRhBnehiwitihideptétktsTWEEMethsd bageliowly beéredescribed and more
observation that chronic n1lg sgg,ss ﬁﬁgﬁ;s a rag%EJ 1997
dafereiiow Vilth RS fa tho fost APPERTS Eom NGLneTs Pl FSYshe &y, 1727,
qansyorheon of sucrose, and that this decrease is
dose- dependent|ly reversed b

chraqnic, treatnen i.th
T3] 0 AP BESa {5 AntrieEeiFBE REAT S I WU G g dh O drd 266, 730-
488 Cig7PE dmanid td¥P afimals AfOddiBikterBd Wh bfent pefeadly tyotht ieraperitoneal
t est agpears fromWIIner, Paul P%¥chop3grnaco{%%ylmwdina
7999 or by 3, orghputy ) orf Paninuig fefees (p det 8¢ ammals are p
& s.taﬂ%{ggéﬁg@ﬁle@%ﬁl\@&éf dng thY@nfeodieiRgd WMEINTHe gerhgis timmobile is
ure

ke The Siragbitly time ggtg?zﬂ coé?pge)g with @Qt'b% t]%{%ﬁlnoxa&&%rg’ated with
| dMilliBPRhtet, ORGRhmink 281n@/kBl ca Yersbasah@posttiveitentd0 Tire aGfidepressant
m nutes hefore the test.. Taf ani, s.are BLaced in a
PRI AT TREe B Uity Bee Qf PR IUEERE BRTThe ti me

6] NG iR CRstt BLMntideyFasaht iaBXRNYi ik ehel Gaudat |sogludsthn fESteon the mouse
k?;'@?%ﬁhkfgg@ta%g? I8|é,3%6tg-g%&“ 1?9%5?’ 31;13&15 }Q%séh Lh ste%rg If)re%e?zl%ly treated with
| 1A fANdRRoRR! BYh&K Bitraftaonbed uhdodts thdieraposte 30 we 60 minutes before

control. The anti depressant 15 coppounds decrease the. ..
ot Tia e sos Prsstebl b S TRRH e GRS b By

ABRL:DRrbyt £8Empuddr s9diknh OB ieSRBNity Hfiles wiethtyeﬂ Smtp:afedoatlﬂ’anbse of a
suspension test on the nouse . (Psyc rmacol ogy, 85, ..
FHRU g}mgupf@g@,i “i"% disfijled yaler ?XH%F 29 E}ggcgpcrmé g% P%éla)s/ 8 positive
tdogab1e dAI_Yﬁd%}'Skesslhﬁl Qorfifduelys (ﬁg@@@ ﬁﬁdmb&)bﬁit}etime of the mice.
intrapcritoneal route or. the.ora t r. .
Wi oot a7t o PRSP i 18 PRUE e o rFHis B, caried ou
satshendad thy ptokRol af An@ews thell ["Effecdbf iripyantinenend mirtazapine on
automatically 20 recorded by a co(rjrput er ?%%8662 1‘95%] ‘ves an
| FRFEBT PPHQrmeRGeld BISs-RHE PRERBETE I TA T PHode% gD &
Iciﬁ!i‘ifciti%ln_og ww%kgs&ﬂiﬁdamﬁ% Stk Slsg Ule @aare]atm 6,403,573.

m_pranj ne. . can be used as the positiwve,. 1
e g g el X essepBa oY QP an iR gy oftinary skil i the
| FRYORYr hrdstaMed, kdeRy. O fPatefieNdT5©62,315191] Anot her test for
screeni ng antidepressants is the DRL-72 TEST. This

test, carried out according to the protocol of .
ARRERE fRlS cAlening 6 Afifcon @flsah Mand AfbidpaeR Activity azapi ne

on 25 operant perfornmance in rats"--Drug. Devel opment .

R@gé]arﬁgﬁrgxglg’ m 5)56@6(%1 i 9 ’to grs @ ordinary s%llPlen e BITEAt 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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i ndi cation of antidepressant-like activity. See also

U S. Patent No. 6,403,573. [192] Additional aninal

nodel s for screening are well known to one of ordinary
skill in the art. For instance, see U S Patent No.
5,952,315, 30 Methods for Screening for Anti convul sa
andww?%ﬂﬁ?“'lzépsy Activity [1931 Ani mals nmodel stE/®# s
a 0

X&fg )}il%gég gncfaﬂatel %f%ﬁt\?ﬁ ﬂ{eq‘.'{éagé(;n% %k s!e\legbﬁ?{e g&?e@{af an%I d1ons clinically
Sessesk@k i nstance, U.S. Patent No. 6, 309, 406 and u. S.
Patent No. 6, 326, 156 whi ch descri be nethods for

p r ounds may

D SHetlaF YR SRR e e BB dr SHRorih Bror RO VS o

oﬂﬁé} Iowbivigh of BAAHATs W61 200083422 sREF IHISR0i871aBIUE4 Ratent No.
c t C f Y, |t

o e R O S B T i ST Y el Rl o one of
f ordin®gr gdlhiim ghef at. Sh gertician mﬁhodg for teSoygathe fabidity of a test FAAH
Pr [.1 hi b| n of FAAH.ha een.

r BARFDY (Ehpoite f e B85 R Buralaty S e G8 g patent No.
N6,096 B4096] 183) Patmt Noads 27m153t idigst npviohigpp thienctugriongds can be

f%&e}ﬁgilrslttgl%ﬁ It?‘l a?es 1ma K(g 'g rat to? ﬁlggse) ?11; a hlforfééjnlt InngX? shu%sequent time (e.g.,
abiskt, tyratodn) apmegeepEMHg eyeh iclobddp mptor gnipspemat) tam bhendengiered. See
351?06%00%65455? insomia are also disclosed in U S.

Pat ent ;

, 096,784 and U.S. Patent No. 6,271, 015.
I\/bst obvi ously, t he conpounds can be 10 adm ni stered

é&ﬂlé)hie?or (f ree{xmi; nglp%gﬂd .rw:?htichglﬁgg'{eft?ag%‘lfgisfio%ﬁi;}{’égglg[ﬁ%rt]%ctivity
g

[leé]p iMghddes .for. screeyies F A AHSgdbitonDwich thc&saaeitapss) are also lpell known

' | so 98/ 24396.
TRV O o3P0 oL ORI 2 LEADRAR e ot
Mb13048-AT (2001t JeeTBavatt 064l Aved. ot sdch@rScs CkAHisig 7 FA34d (2001).
i nhi bitors which induce catal epsy are also well known

to one of ordinary in the art. See Quistand et al. in
Titeihod$ bgﬁcanming\ﬂokﬂpeuhd?lfmmtmwwe A2Byity 8- 55

Lﬁgal)l\’%@%g :g% @%%%%g %é%% i b1 o fioh %génlt oéA‘ (?e%g\r/ee%?]ect are well known

(Iorqno @A dslifagr infthe lanopr:mghncv,ethAdnsi WMPpuncB(ba{l be Gilmlmstered to the
P&dﬁxﬁﬁg ol %%P% a e tes 4 I tmoo(lsse; ffu 1all%r}:est and the nociceptive

ant1 noci cep ive e are well kno one" &F

oreekitinay Yo ithennﬁeoxaphemldéb tissun stapmage meaetueedt e§tee atsopUisndstent No.

C @Qﬁ@ t

@gbégl%ﬁot : at ielg‘s{lgéshtigdg oI’ szﬁgmﬁgm r%ﬁ{l o%{?:ﬁpg?re tfvntgt .Peg I,%ava‘ct et al.

t Frec.dbe) é@pft Paj.el.SHe2&937019876 @001D. her mal or cheni cal

ti ssue damage neasured. See also U S. Patent No.

6, 326, 156 whi ch teaches nethods of screening for

aMiethedefor ef:slem'ﬁg the tfifoct ofin, FASSE inilbiveaton aatApgletite. 25 Pr oc.

2@3'@8 él;%%‘%g%rh ]ﬂ%eec { ht198 9%%‘%\ %?sﬁer%lztogg' axéuﬁxlvg hé)cgermme whether

Arp@etaffqvé_food intake and body weight, body fat, appetite, food seeking behavior, or

O

modulate modulator fatty acid oxidation. Method of conducting such tests are known to one

of ordinary skill in the art. For instance, see U.S. 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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[197] Compounds of the invention can be adm ni stered
to an animal to determ ne whether they affect food

i nt ake and body wei ght, body fat, appetite, food

seeki ng behavior, or 30 nodul ate nodul ator fatty acid

oxi dati on, Met hod of conducting such tests ar ,
to BRI nary skill in the art. For inst Zynéé% SR8

B N

K, cg&mw etNON/MJQSl}IKAmM‘aTL sB@:HRS&{S)f@e éb(aap |1@992 Gck’"”Ef’

S et SR A L, o PSR Bty 88

S99} alaliginistreon BT igpropiiate amoanpthe camtidate tompt@nd\@ay be by any

202%%%’}2@5(:17# 20 ({r%%]gr?pﬁé Jﬁeﬁtiﬁpﬁ/ﬁ‘é&%&ﬂmh as, for example,
Aﬁtﬁ/péﬁt&nealN@ﬂtﬂa%nouKK siguAkdoty, kabdeﬁdﬁkj/ Ligthgnasal, or intramuscular.

fggggblx é(?jmngf;{g?%gtﬁ%(b_%ﬁ%)r@%o or oﬁad YA /ogrjaqg Efifn{glzflﬁ anixount of

Itﬂedddﬁcﬁ@ht&mﬁiowd mbﬂ-@@deteﬁﬁﬁibmtrmmmw anis ckﬁoxmmn the art.

6{2‘8{ oé&lﬁg}ég@ \ﬁrﬁsetﬁspflegt %gglgly? gét%%xﬁro g{g ?cm?\gr} R é’ne o(ta’ o%:!’nary skill in

QhMdrt. For @A Maﬁﬁﬁl@ﬁ e[l Rai NG $,348474 }abeacmm:ve such assays. One
i nt raperl t onea

ntravenous, subcut neo
i W&o&ﬁégs&pssmg rtheI q{{eptaqﬂfgemte hav195r1%1io mniste a FSAJQI-dI nlurﬁor to arat
Wk tifsadietNonTa iftakd of 4 ama:rs¢ telafml Ditis arettlod idtught in W. C.

approprjate effecti a can te
EEE I T
t:he godré undeZ@Qﬂonﬁllh%ht as&tef(ﬁdﬁl Dimas gss) amg reqpet witénead food ad

aﬁ’é oy ({ﬁtgfi Eggv\ggn ﬁ/g?lg}g?ﬁ‘? g}gl n&%{j}ﬁg%epw%texl ?ott&% eret \b{?ndrawn
6an3ﬂf1: réd 4re) giteRACHVs tsMoé&uﬁlhtxdiJSts aylsk. Ranedrinkitghesd tioh 3 g of sucrose

elgpf !gr? g]lll’tngléelﬁggAh?l%‘?:ﬂﬁ%g? y:t t'cgst ?sec{]aglr}/elg%glt g:chléiglg to %he following
qngfcﬁgdée I@;hn:i gﬁthdfli“&kef fobd, a0 anic adasinissiontof ¢1.infibitag or vehicle to the

nch, et. al hysi ol .
éq}mals, @9@13@4 mtrge}ufztlg%ﬁf bo F %OH%I}I%a W'e)[g_g\e&/ seugl.%rsea %oéutlon , TO+1
vwwg I'nomg hdQe, TO3 Rous, T0a4 Rowrn dedasaement milthd sughtse cymsiuaption by

recei ve d f )
TR R SR P iy s
afekd dTehomatete Hafibhes are withdrawn and the rats are

given_a 5% sucro ol u dri.pk- ts drin
| 24y tkhélﬁ)t deséft gﬁif aof'[;%#}gtn%wé?{&é rogag? Consinptl J% &&1 alcohol
t Hertisevartehsstayed ﬁlhﬁmbei?br ihsanc@mraled 58 BL Guioraci mjatecbon the day

L O BTESEHo A 51 L 49 win

t &Sﬂes giMedvoits ;walet. Aﬁﬁ*ﬁ@veﬂknéﬂeaﬁ et Hodutes of water tid rplaced with a bottle

Teles il 207 AR R G IRl SRR ot Al poors e

Sb&tﬁe&ﬁ&la@ﬁcﬂﬁumﬁbdmd hiye mise mghnentgd ofth b Add irthiteter. The amounts of

Fol |l oweq b arj son of and t,r
Cetiakand waltr ERBRar fn melier o SRR TR o st AR dals.
apotjhahe taslts fot dtexpéririaital afd axoktfohbot véhidié &k tanpapet. t he
consunption of an al cohol solution can be assessed in
m ce. For instance, male C 57 BL 6 mce are isol ated

oposjhevétAyds for Screening for Antipsychotic or Antischizophrenic or Dopamine-
Modulating Activity
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25 of their arrival in an animal housi ng under a

reverse cycle (night from10 amto 10 pm) with 2

bottles filled with water. After 1 week, one of the
bottles of water is replaced with a bottle fiIIed

with a 10% al cohol solution for 6 hours of the te

Eac RV UHY/03332 ni nut es before the bottle of al CWSZP@O“S“
i ntroduced, the mce are treate

3041 bWitlqut bqrh@wamﬁ\@%ry,omf 18 p%v&(ﬂ g}at gﬁ;assbvgfc@};ax%lg% grﬁnns%n sion in
eeCI{f@ A C&hiRhd R scRizbihing anahﬂleii gshtal ﬁsdrdaﬁpe atApprokigratelly one-

d;%mqlt cpfoasl)loqyélzzg}é%qn;hgan%géu' Lo o ous[ (%@gr]n faﬁ% afttex% 0oy receptor
AL GER] Oferd Who%t ﬂo@%y&'m”rﬂaﬁlfé@f thﬁ%h&ﬁﬁllwﬂrﬁnwampmvement of
pam ne- Modul ating Activity 49 WO 2004/03%422 <o dopamine

mmbtussz 00/ e 1haamacplogiagl wpdksuet BRRAAHRSWETCRIG St FAEF 0P

ceﬁt%@?al rﬁéf@ﬁ’itxln@@fby 1820% 8 Ve relRRAdHs rhﬁddpaﬂlﬂ&mﬁﬁnmmonmdue to
contri

ute to schizophrenia aﬁur&? { 1 circuits,
rdemlaizatdmétﬂc@ andsdopapine @@Pm@rtaéiago%l" Yo ORHURGHOG Py Beurd
n%'ﬂk R{}{&nh ?[{e £RUS aBRih&St inakiet QuS ifl Ravating, appears to be
n

receptor increases. her a} ?\%{L (9 amine
rigtobwd eint dcizophminice SYmptems  Abrigy PEFT £50vat pgVes fhlgpking dop
bF@ét&%?ﬁ%ﬁ%co&foaﬁﬁ%n&{ @B tibsthitRip harueacahbgpigalic symptoms.

opam ne receptors. These dopam

r@replizsd redwagonf SerATInG ProAEHPY if digF IR Piy ey gmilar relif to
Ee. CONGEMALIA! 1298 BedUBuidto modulate dopamine

dgg&ﬁ%??giﬁkgﬁggﬁéaia%%d dopanfneakecgptor ant agoni sm

Taurgty imtie C0¥8ct i on of neural circuits, nmany of which

g?éﬁ%ﬁlog.@ﬁur chgérﬂn%%gmﬁ&g{d%r th&ﬂéffe@fétonrc@bﬁmhérgw transmission and
I'vating, appears to i nvol ved in schi ﬁ? ductin
&ystpwnﬂw (0.% mgveﬁémwrsmmofaﬁbw skill thg i’g‘glt?g g &onducting

?1 ?l F ?andﬂla@ﬁ%&% td &R of%@@o%v@hedr&l@gtbﬂ&hd’éases, disorders and
S y reduces schlzophrenlc synpt ons.

G@m@h@ﬁ@@@@ﬂﬁéﬁwéﬂﬂﬁﬁOéwﬂ@@@é ligthgbduct i on in these
areas provides simlar relief to patients suffering
fromthis di sease. Cannabi noi ds have been found to
nGhtutmae dopami ne activity in the CNS. [205] Methods
@66045 MRRAL B9 £ATRARN. fifacklR! fre@iic € Ge AYe thh respect to the

pam nergic transmssion and 15 sy stens in th QNS d safel
areatmyst lof ighyomna ereoestiesf inofhgj medisp! %i |and iTpe% Be f%ﬁd{ and sately

’\%etrggge% ds & htﬁﬁa@xddiwa}ﬂnﬁg subffdctsni@@leftbdt |o@|a$‘AQ¢H Gridtliod ah @ubject eye

in any of the above neurol og |c§wﬁ { gﬁ q "
dpxssgm@emsbeamﬂy et omalyiedeempotad ety do BiggYpnd monitoring

,%}Q r‘rr’eagléle SVet fk nbAt sERRa1 Abirs ol dagU Qﬁé‘ﬁten&@b éyg(i}@y UVEI‘SM& control.

suring the intraocul ar pressure

rékgeaiwelvdhq RAAT: bibitoemey 8f SHPR SEGTRIC oo e i e teated

lyeoh$orand may be readily and safely
per egﬁjrérée(ﬁgﬁhsed h?man or ani mal subjects. The effect of
a FAAH inhi bitor on subject eye pressure can be
ﬁ/ﬁgﬂodyoﬁéeﬁﬁ?ﬂla@ﬁti@ﬂﬂi&fﬁﬂ&ﬁtlgﬁeammﬂUﬂﬂimmlsftﬁﬁmhy to
e eye and nonitoring eye pressure over the next
s&lﬁelrcdbolfmrs or day. The alternate eye may be used as

aAﬁQiréIyr 2k ‘Anxiety related disorders.
[207] In some embodiments, the FAAH inhibitory compounds, including the compounds of

Formula I and 11, 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,
50
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25 Alternatively the FAAH i nhibitor may be given

system cally and anot her vehicle treated subject used

as the control. Methods of Use, Pharmaceuti cal
Conpositions, and their Adm nistration Methods of Use

30 Anxi ety and Anxiety related disorders. [207] In

somY OO ent s, the FAAH i nhibitory conpoundslT/US2003/031844

i ncl udi ng the corrpounds of Formyla | .and |} . .

egeshrhopiarsEdided cariedo feE |58ﬁ‘§1l:‘°ar?g‘°%t R @Mla’ obsessive

%Gxﬂ]nﬂ%ﬁé %Edr&hﬂ dalclih% mresaﬂﬁoxg&fﬁxml polstrtgra?]lmem stregs disncders and adjdstment
ety disorders or condjti e conmpoun

disapdesi Wit rrexigre fepdissyl m‘P@r %S%Idé‘e i tﬂng F mead%% conditions,

%g@é'tafltzél nd§ced Nhedly &Rt YandP@BI Gsidliab Qﬁtdg‘fry ofSﬁxm disorder mnot

033422 PCT/ US2003/ 031844 agor, ap
g)éweylat? $pz@§edan’12heéfe}améﬁn§ BeY by prog {CP? Pﬁg‘ﬁWB%ﬁtlg Téxg treat?lent may

g) higrusté’r@@?cﬁ%'h\ﬁﬁlan GaBi! The/ CorflioafdstdRky bamlsﬁcblrsbuhme healthy
i sor and post-traumatic stress diso g

an{}lud‘{iqi@ﬁl@o are| p@,t@t}g@y@e et L2R% p}&ﬁrgac'elétg:ta 1}1 g)en oL f for %1 disease or
gﬁﬁgdesruéh %ngsofrﬁlagﬁ R&'pdin rREI cal condi tions,

stance-1 nduced anxi ety di sorders, and t he. L esi {j& invention
d&@?égétr songsf erghod jnagnis, the<coppendp grethg %taﬂ% CORQSitions of the

S idd b%%.dmzl;ﬁk@er&cf SaIBMkicABY nRenROROMERAE Chts, doks, and humans. In
rapeutic. The treatnent nmay_ . be admﬂﬂﬁlp’l&g o are 1ot

hsuma rmborijneds, theThEpewndp BaN B USER R Aerys Wé’f"g\ﬁs ¥

r&g%leéc{::yf phh%hé{ftlgéi%érVMQn@fo? aﬁ'}%th&td'@ﬁw o5 disofilen eanl amdiety or an

arnmaceutical intervention for. a di sease or
cromidiyt fiomdasydh seiae ETBeRIPRS, Ghe Figlectygingt plFae mnsehgf 2 FAAH

I 804 enbodi ments, the corrpounds net hods, and

conposi tions of the invention

alBa9IniTe eoranpunds and ég}pp%ﬁ;@p%@f};hq qugﬁﬂ%@p% ge ?‘(ﬁ]?:‘fuﬁﬁfeﬂ 5olely for the
C@Jﬁ% éi'ucx gl ﬁleﬁ\lenémfﬁmﬁ Gﬂzkd‘@meﬁ/ difdnder.

0 e us e

C in otherw se gﬁl{ﬁ% i ndi vi dual s
V\lidJO]arPeefmd mhﬂP\ltOﬁ%@éISlt‘ih useh ArerH e A% 42 drvent i ons

for any other disease or disorder than anxiety or an

anxi ety disorder. In sone enbodi nents, the subject is
nBeprossirarand Nepressinedigordersa FAAH i nhi bitor. 15 [209]

Tﬁﬁuﬁ GIROME gﬁb@ﬁﬁe&@ W?Am%bﬁ&ytcbﬂpdnﬁme of Foumulml bl 1T, their

istered solely for the purgra es of reduci ng 1{llhe
spheeniceytioal compegiiient ynd melieds of \igpistgring fRFR e Use

8@8‘%%85 and %\;3555196 Qfs61dEQ Gr icBhithink.0 e fobihpaLndh atis esmppusigions are

Depr essi on and [ ess
disséricr I BRI PG (SR EAppsion), dysthym

Eﬁbéﬂéﬁs O{?Mroﬁle MRQ1EN depr&iobOr | &péla:al’dd;oﬂdbns tthamig-depression).  The
ar naceut | Ca conposi tions and net

e R L e

'ﬂ%ra BRICTHE MEudin HaF Bk adxﬁﬁnsf;e%adb b hefsn squeet Therponpodsds may be
and conpositions are  useful, §]|>é le in tﬁeat hNg  ceutical
mepedrin @érdssshophyindiyidyals $/hp &Fﬁ %P RSP ESE] Bhfy P

dy L. D%HOE for a disease such as insomnia or for pain relief.

[212] In some embodiments, the compounds methods, and compositions of the invention

treating

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. .
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di sorders (chronic, mld depression), and bipol ar

di sorders (mani c-depression). The 25 depression may be
clinical or subclinical depression. The treatnent my
be prophylactic or therapeutic. The treatnent may be

adm nistered to a human subject. The conpounds_na sw%mn&u
used’Q WOUBHE? wi se heal thy individuals who are hoV

ot herwi se in need of any pharnaceutica

2431 aThl apeaws ends Bk FORSOT WS PP TIPTD ¥ 2P ﬁ&F “'é‘fqf Jofdl forthe

%ggéles o PreduiR, RIRAGi B ey uedciﬂef&@mmm@t deprtdsdaslisosied

ositions of the 1nvention 9 ”%ﬁgﬂﬁéﬁ be

42l nPrsfered inhibiors fos srchdessraasSFiR3? $, including
cats, dogs, and humans. In sone enbodlnents t he
conpounds may be used in otherw se healthy individuals
Weizuee RBisordets | n need of pharmaceutical interventions

6{9 %Sé ary sgl.tnp m gﬁlﬁl@ e th‘ar FAKSO 'irﬁllﬂﬁtohh @&nﬂﬁlﬁds? Sﬁiblﬁ Mphafifiaceutical

ressive |sor I n sonme enbodi nent.s, d
s:umpesamons sand opetiyyds equﬂ@r@mswn%élapﬂbﬁ%“%ﬁq fFﬁ‘i i @yippsy an

convvl\ill?n@eotg)l c{r&)egsgélrzélzglgg— / kﬂﬁg ngg’cfngl%]iﬁé‘ﬁbe [)tgﬂlﬁllacﬁb ®r therapeutlc The

nds and conpositions of the’invention ngm h
Mmmsmwdmwsd b GrhumARSUbiSGF Eb%@énpsmsg&a g ipgthervise

eal Iryloﬁexé{wfaraéglﬁ%g %@ 'ﬁ?'y otfd Rf GBS AN th@mﬁ’&ﬁﬁ@@ $itef@ention for a

erred inhibitors for such uses are
UmwaﬁzuandnH@NE@anHBBBﬁ"zure Di sorders [215] In sone

S[ggﬁdl nenté‘:’ gmi oqgneﬁéA{ﬂe 3 gpdntdg’ Hém%@m{%!' B&ﬁposftﬂéﬁé bf the invention
ceu conpositi ons and net hods  of
aﬂm ﬁiscsb@admglstbﬂwém tiea sushedisrses gnd diserdsrp dp BPMESs iPeliipe cats,

vyl i 80 ERnpouiB nialy®8LEeRITh offRywiehealthy
prﬁﬁh ? %mg §}&)%e?%8%ﬁ§?%4ﬁahepotreaﬁ%ent may 0b

aiddividugls evhedirg motan Immﬁacf Bllﬁb}l@é‘{‘tlcalﬂﬁ’@f‘@é%’é Hﬂén &?erbglsease or
(f go(%dér rt]hagta,rggrzm ﬁgo%l% hﬁ%r{lﬂ Y dasth a4 sob; ¥ & @t @thRBkise in need

i'n nee any pharnmaceutical intervention
fmﬂaE%Jﬂdu&@ﬂse such as insommia or pain relief. [2161

{Eeaﬁ SOSMRURAS SRk APBtSadn@flistered solely for the

c@}f@ogﬁatlong(glh %gn?%ggﬁt$on nayla | so be,

aplnpasesdfecdading the svertly o8 frednendys SABEISRRHOTIREH er s i n
lﬁefetltr&qlﬂﬁlﬂ P CALS uses dRIFTMANGnhUCBI97. | N sone
dlne e conmpounds may be used in otherw se

healthy 15 individuals who are not in need of

({%CAA%{I SibitdrS o B bﬂﬂﬁpeftn?er ardMreXnRAE otd&ﬁﬂﬁb‘eﬂ)@(irders
| SO

an a sei zure disorder. In sone enbodi nent i d
tﬁ!é9}s Lij @ote fbodistenis Hisr Wivemsion Prade Plt&fm%?e‘ﬁmhwmws“ ons an

|l é}r usgrxg%éﬁ%l gﬂﬁlt&? ARAMRES tPREuE AFRAT(D)] &ﬂ@ce(ﬁod? l‘w and for

|nven mniStered solely for the pu $ "
ofreatmg oc pmgennhgotgelweqq qum@pghf W@ﬁ@y agfl A IRNTAERLY: treatmg the

0 Elsg’agész &E%ﬁggﬂﬂ ﬁééﬂ hdaltfe fc@ﬁc{ljst?dgls 'O'IH E%Zhﬁifeﬁthf)ﬂgmteglfﬁhn invention,

C(mthpdﬂ amef proyigedt for éedacmgg W@ﬁ?wﬁ?ﬁy 2 OABB‘& ight, or Sor geatmg or

D'pise%anﬁE bbesity or overweight, or for reducing food intake, or treatmg an appetency

disorder in a mammal by administering to the mammal a FAAH inhibitor, including
inhibitors according to Formula I and Formula II. In a further embodiment, the inhibitor 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. 55
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[219] In sone enbodi nents, the invention provides

phar maceuti cal conpositions and nethods of using FAAH

i nhibitory conpound to reduce appetite(s), reduce body
fat and for 25 treating or preventing obesity or:
overwei ght in a manmmal and for preventing or tr i N
t heWOHEAZYEs associated with these health coﬂﬁﬁﬁﬁgﬂ%¢”m4

l t_ of the. instant .inventi.on. B € o
. '57?2(9’]? In 3% gosrgeggm@ogweg ﬁglle M—F ?r{héb?t\églgs aa;c}g?r}gitergﬁre {ogag %@J & {1 amounts

wEneBht, to QEduke body REbbagweight, pr preeatt ibady Bbesbedy weight gain or to
overwei g r. for

ht, o reduci ng .food i.ntake. or L 0
R N ‘{ﬁ%}ﬁ’fa‘r‘“’ﬁyp% m&ﬁ%‘t@,"f“g?‘?ﬂﬁ%&‘f‘c‘ﬁm e
bRfvideanuEbh QodpMiel d ik Ribtpsyndi whichids RGFAAH] inhiblien eirds 2 second
according to Fornula I and For a 11. g
Q%B%anrew{u’ch tif) é)lq%aml?xs@ei oy a;% acl aliceglaﬁlmfrl]&éat:&ﬁﬁound, or a

nrstere
%@ﬂi’@iﬁ@é’é d']zr%alto@ ef agmem?bmmfewgefmmammmm@mmmd which
anot nher atty aci al kKanol a e C n : S
L B
ABdveh to3ukia PRIrARTcGieal QUGS i théir methudsest wmp petddnes @rcontrol
food consunption and is subject to hydrolysis by
PRpgtite 6550 (g3t SRRSUlF 68495 PCT/ US2003/ 031844 [220] In

2518 ﬁﬂ%&ﬁ’é BB ithd iﬂ@etﬁﬁl‘i\lﬂr(%v?ﬂﬂs bhdiiond dfstreathy ai sprefegcy disorder
to a subject in ampunis sufficient to ce .body

oREPriBRE YIS Hion Gt P RO A ao‘fﬁg‘gcf)d‘ye}h‘%g"?gﬁ%‘? 2 second
Q:ﬁ}nﬁ_mﬁfd wifkch i§ E@Mﬁ Eci@@lﬁﬁioﬂénﬁ(itisc)ompbmdam&@ue asPEAtangpg which is
the 1 nvention, pharmaceut).ca osjtiqns are .

by BB PSR p o SERab R SELARRBT A T Lo fp an amount
RAAHL ddaB héti dyQfselEighiAcaa 8¢ BfFraf of aiiftaithel CBh rackptirs In another aspect
ol eyl ethanol'am de ¢or a fatt gn acid a!i%‘?“r;&géhac@m%gseamst compound

b thsduvration phamagsyiirsl GPasIEPns FRATBY
QL1 RlaNBNOh dile: 81d 4 fReoddadompod whiel i akgletiandenide (OEA) or a

compound_whi ch reduces appetite or which h .
SFPBETC PAIUERIEG RGN 08 T OIAENE P* BEl5EHE S jgnolamide or the
| Ve Btill QilkahSlamidE R¥Mpdu@d Swaich i astleRuificamlCBL cannabinoid receptor
conpositigns. and their nethads ,of us reduce SR
COMBPBH 08 BAe Mo, ARG FruTaRp at Fest B e pclo ypich i not
[Sf%gs"tlntilaﬂy HediBA5PBiadifg of ﬂng _sécam;mﬂponnqmm @ campatiinyd receptor.
of treating an appetency, di sorder _.conpri.sin o :
TR tRTTSEPEE QP BIVIOR (1 SraNto B PIRRIEce, Campggifipns and. thelr
i Ilﬁl&lhgﬂslto@[@eg@ ebdaceee G&ﬁdd 1 %@eﬁt}samd tmttiapllibti'tesiisalr&esst f/\% aﬁi d
al | anal am de conpound, . hono r 0g ic
i 8221 direfgrred 1@1}1p1fqr§:fgh§ucgmeg@33%?5 3&“%@% abi noi d CB
1 receptor and is adm nistered in an anount which
does not by itself_significaq&l activate or inhibit

3

t pRhizephrenitang dgpaming refated §isordethact 15 of the

| PESNtE Qbine BRBSINREGSS, tHiecCBAAH dnlibisiry icansouadseacpordingde dformula I or
ich conprise a first conpound Lch i.s F

i b Rt 60 GO BT PR A og SrRn(eAhk them are seful

Ofnayea it SRR FRAnGEn i GRAMIDY reRted HRbidyrs aThelratrkanolabe prephylactic

conpound, or a honol ogue oy .anal 0 .

CPaprarHin o Ta BB e SIS S Mg g gompounds mey

C OERRH b thdMise RealtBy MAividaals iwgb iafeinc Bsther@Ra ircmead affriny phatmaceutical

receptaor _antagoni st and whi ch reduces .appet. .

RO 31 P GRS fUch o BTG B BEETIE g L HOTS Aibpdiggns, e

SEhEfRALY MayybdRsidatedtteywili meilihg fiividuals selworde not in need of

conpound .to .t he 1 cannabj noi.d receptor. . .
plrlregmaceutical intervengans f%r any otlher élsease or sorc{er than a seizure disorder. In

some embodiments, the subject is not otherwise in need of a FAAH inhibitor.
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In other aspects, the invention is drawn to such

phar maceuti cal conpositions and their nethods of use
to reduce or control appetite and to treat appetite
di sorders. [2221 Preferred inhibitors for such uses

are UCMb32 and UCMB97. 25 Schi zophrenia and ' ,
r el WPEET¥Gr ders [ 2231 I's some enbodlnents ﬂgkﬁamn&4

i nhi bi tory conpounds acgor di to Fornul.a

3T SopmpopHisRd PEPHALR0E IREAT BRIBS! T aSWmlstef%d solely for the

?ﬁ{?@&g Qb RAE the Sdverityng fdaesicared this&hizbphrénia br éeptaiingg related

i zophreni a and dopam ne rel at ed ﬂ%sorde ﬁﬁaﬁ%ﬁ
isomiereFhey may b aiTg PIBBHeY fuetice PaIgRoE HiEPRBAt
éié}gt PRAL A8 rs s EueH LU CMB32 L ITERISSLIb] ect . The
onmpounds may 30 be used in otherw se healthy
ind|V|duaIs who are not otherw se in need of any

Eﬁl intervention for a disease such as

|nsonn|a or

peral gesia. In sope e
(ErPoim ey XSSO BRI o SRS Tyl PR PTG ©

WOREToE pﬁ)(ﬂ?] otd ﬁeébeﬁda RbmmBIRAT HBREUT Tdreatidne nag riei ppoyshylactic or
for any ot di'sease or di sorder t an a

VA
A A SRR T —

oLh i Qf my EAMh Rk o1 fo59ne\@ﬁ'poses of reducing the
%?%@%ﬁég%ﬁgﬁfuézoog¥031844 [2241)%he conpounds and
mmnmmonﬁwmgwwbrﬂ#@”ﬁﬁﬂﬁk$@ﬁsnay be adni ni stered

S[?& Yanofier H;% E EPASRSHA isf Gedeing 4 heths€ Vel inhipbittig oleamide
ﬁuency 0 %e schi zophreni a or dopam ne rel

dhisiamybésr by mneiyi Febp nsehod AFpIAYS e 58108 EPIASTRECH Cﬁ%&’a’ﬂﬂﬁ fhe FAAH
I \9'%19&1 bﬂ&dTﬁel iAhibif: ﬁsea%orm[lg? ?eiﬂengﬁlﬁfl 8f Feflulamhi bi tors

SUCh uses are %%%e to Induce ..
SJZé&ip AREBE aﬂpnctsxﬁﬁ@ Ué‘f?ﬁ‘émll lﬁém%%ed tPﬁem fgacing sleep
%19sén 1@99 mﬁ&al”%or@%aﬁgﬂhﬂ‘j i hpectlod thel ifiebrtien ﬁrdlrected to the

I'n a mammal i an sub ect. . The treat men

naymimetrqmoo sy cleids SomsetsaInaR) BLAR CTSoRoR St BTt ghgleamide
1%@% A NS ELT8 Sk ot?s1 BN sSURE Beivs3T g tompounds and

conposi ti1ons o the invention nay be adm ni stered
soIer for the purposes of reducing the severity or

?ﬂﬁ% r extent of sleeplessness. [2271 Another
aspec

e invention is directed to_a pethod for . .
i 2PDi Tni sngxe ombagiges, they eruaopadssotFprENAd) and flemippt ipinistered to

e f hdtic b6 tefaBeufidAihe treatment
TR G5 Py s bkt S

Fmaprbb adrhinistergdde ghnganspbjeqts T[hg QgPpggﬂgst qﬁxglcoxgg%glé)fls 81? the invention
rn glbg Xﬁ‘[ﬁh]sggad' sﬁleg 58k ;ﬁfi‘p&s@s oF rémEiRg ﬂwfs@&fentymﬂ lﬁequ’bgcy or extent of
sle

| eam de sensitive ani

p @mhl Tbeé mealtypent piay be adspistered in § pRANGIRALER flie’iﬁlﬁy ?"gﬁ) Bqthsg paig reliover
q?ggﬁ tion to an ol eanm de sensitive ani mal
an e ecfﬂt§gﬁgse of an agoni st of ol eam de
hydrolase. Preferred inhibitors for such uses are

Ungﬁ%n%nd UCMB9I7.

[230] In some embodiments, FAAT inhibitors may be administered to treat or prevent

glaucoma or to reduce intraocular eye pressure. In some embodiments, the compounds 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. s
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20 Control of Pain [2291 In sonme enbodi nents, the
conpounds of Formula | and Il may be adm nistered to
alleviate pain in a subject. The treatnent may be
prophylactic or therapeutic. The treatnment naybe

adm ni stered to a human subj ect. The conpounds an
conPBIHOIIR of the invention may be adnini stareq2i0>/03184
solely for the purposes of reducing the severit hich
ﬂrBéh udmngier espeehaf dlyf PresPIt IBVepBATPIOVE AIRIERETHY ?fﬁ@)’%’é’ns whic
ik 5(%&150%%& 3t e iR Al h%ﬂa&nla@eﬁﬁwy%deﬁtalﬂaem@r

p I'ever or antiinflammtory agent. d auc d of
mgp] Thqplgmelém%@@s of &HPr A xBYﬁ[ng?ns cqws%é compoun 0

Hﬁs?&ln‘? ESLRAn b ?II 18 inSEdiBit @ £ PharmRutany @@&ﬁa&d’ sa(t@hereof and

ce I ntraocul ar eye pressure. In sone P WS ﬁmm.mnm
tntw fd@nmtnﬁdg phaymaseutigiliveproeriale frEs] AR OEth Yhglper therap
?r%?e% §omé ?ﬁ‘tt)d%ﬁﬁ!ﬂts' B icBhp Rl DnRESnisé €eémmnpd bEBortmmila I or
Sur

ace o he eye (e.g., via eye drops).
Ehmnumﬁeutl cal Conpositions. 54 WD 2004/ 033422

338 nchde3ddmpdRabhieqitdsip et orflf rdctal tﬂﬁm elmrenteral
|nV ntlon rovi aes pharnaceutlcal conpos

ti
coolpding SusPOURJSITHRISEHE, il BIRT BRI nlt?uﬁf (PRl Butnonary

Bﬁh@glr@%ﬁwﬁi ﬁiﬂ'«hliti/on?%? SRbBHRIkEni G Akibh, Q[thodgﬂ?ﬁé]m&h Suitable route in any
armaceuti cal conpositions of t he ajg nvegt ﬁeated and
@bieproasseviBl depsnp duprlt ofthe paiere |%§%(F|‘%‘Y| (PRdigpns Lo

%ﬁttlll DG ?9 A&t m%fed@ntp har XBasktyircwt bﬁ/adﬁﬁlﬁﬁﬁtla[bis ¢he oral route.
salt thereo al so contain

pia compasifione aey ?e famf@pfp Ypisseatefip wht %ﬂ%&eéﬁﬁ’q FifQFgpgred by any of
R NELnd SRR & thO@ §PhaRfasy. | N some enbodi ment s,

e conpositions conprise a conpound of Fornul.a |
Ff@?‘ﬂ'u Irangtaptlca[ 2833]the1'|anfgmgglpﬁ§d§] tpgp Amentiqn-¢4g e combined a3 the active

GRIRAS: tih Qﬁ\ atd! 'a&:ﬁimu?e fak aoﬁlﬁ{'macéxﬁﬁbla&amér Qxbd:dicﬁhg to conventional
par ent er al I ncl udi ngqﬂ subcut aneous uI L. of forms
axheirmamuﬂa&leqmgyndmﬂcﬁp queH pHe ds‘ay E% F;}’ arigly

?ﬁﬁln&o&n Buceah o phahdtidiofdsired E’orrk‘&&ﬂdlstﬁdﬂﬂ nd.gs;t oralt boparenteral
a

nost suitable route in_an a
vOlIiduddlep@meﬂoﬁs)péﬁ preaving 1 cRADEH ionaie ot JRsFiaLy Ty pitae usul
lelxatcélﬂiré'ﬁ egi!ianlg.a}t Eeeﬁp%i/e@@%h £Nfokr Bﬂmﬁﬁé’, wakr, @lycblaeoils, alcohols,

ctive 1ngredi An "exenmpl ary rou
afthvbring egeatsi Gres¢rgativee coloaRe rageite and ﬁ?e&&)}fbg’& gase of oral liquid

% apa%o M&nhse o éﬁ(aﬂ%l@s B&lohd) eliftist andapagenst of warsiad such as
pare by any hods wel | - nvvnln

oeftargiﬁa,rm@y m1§15>01[ygt311]1]w yq&ubpea@{lp@g,], athgﬁée@%hlgbéﬁﬁrﬁg’ binders,
051815113%‘ 1{%/ £k Ol GENKDR (EOERE BEstaanlid B&p@ﬁﬁolny guch as, for example

i ngre in intimte adm xture with har maceut

cpavedersy haxd eest epiftagpyudss e ipblstsi Wit the Sﬁ]ﬁ%\? RERFH ‘83§ubemg preferred
C&}EP&QE&Q&?%%%M&U% The carrier may take a w de

variety o rnms  dependi ng on the form of gt;epar ati t@lc ot
dB35Ir ditciuse ofdheinpese roftadpinistislion. tabjets ang capsiies KePEFSY mo

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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(including intravenous). In preparing the conpositions
for oral dosage form any of the usual 20

pharmaceuti cal nmedia may be enpl oyed, such as, for
exanpl e, water, glycols, oils, alcohols, fIavoring
agents, preservatives, colorlng agents and., the |ik

in VRSIWA3H20f oral liquid preparations, SucH’(ZgéUSZQOé{P:SISM
exanpl e, suspensions, elixirs and so ut.i ons;

thermpautipallysefédetives dossee il origiget SThepfdive c°P§f’§?u§Ff' jcag, also be
Jalkﬂex%ﬁ %tmgéslalll‘)?&t for eAPRUEd cﬁr@ps&@ e,m’aga | u br Ne ant s,

ers di si ntegratlng gtgents an

aééle Tk ehieh. Bk AP aT Ok TRIHRE A A Wb gfg @ e
g%a% ezfcﬁcla,h@cfrg f4rch P fgelafidpPettipstsaBetht wald&hlsl,um/\nplldsphate a

oral preparations bein er.r ed.
ﬂlslqtygngtnp_g gg@f S8Ghopes corp 2 B&é‘%ﬁ"éﬁbfaﬁ%“ﬁ%.aﬁde g\ﬁebrxc%.nq such as
ﬂlqg{egi'uﬁ ds”té%}dté) Nind b akk&tingdpentGaRs i fSrok€ ictsent sdotterin. When a
t vant ageous, oral dosage unit f rnu D % ah§§§nm
dohguphRrmat a Gl‘l?slélﬁi it gy rc?fé% ig raédlB?R/ CogeFYS & n‘%f ’
ﬁgmggﬁh&%gd“gqqy%hﬁlnay be coated by standard aqueous
or nonaqueous techniques. 30 Such conp 0Si ti

n
#3&h aY aious pibeica aterabhmay lpp pé?seyt@ég?atlggsl rptg by the fpﬂysmal form of
"ﬁﬁtdoy S e QRPN Rtktandd) @ablROh HL8Y @RERA Sithashbllaresugamp bothdAisyrup or
ese conposi tions naélﬁ of course, be vari edcgn ”%%urnahﬂ
clorivemy eavtaiy ibeddiionip B a8 iRErSieRh SEERE 2 B SHITTTEE
Qx?c{ ?r%gsclgﬁgbehp &s fﬁ'é‘ée%ﬁvé@f a &}*&Qinﬂ Riflavoriipesuciaaneirtry of orange flavor.

onmpound i n such therapeu

al |
cT@nm‘zsqnt epeidaren oERE (B LG N UDAPY oy e O tmct the

+é§§1%9 Q3 184dterid daeaRenilitwal | y ef fective dosage
mn be obtai ned. The act.ive congounds

bﬁﬁi nWathapwact tqurgxﬁggoaqswythe{gspecft& a@k&?ﬁ??ye& rﬂlt%s otga%munstratmn,
gﬁ;ﬁ% Qhd ?Waﬁo{lszﬁﬁ]the—r Ecﬁmhﬁ@:hﬁhsof dmtd s &ﬂhsed @sRemington’s

ke may al so cont n a bi
tPha'ga@%lﬁt:ﬂ Scigagrei b/th Edftian, ‘HggﬁE atﬁ#ﬁ‘*k e%g%%{ge%? 5 1989)
%&Eng?o% sObiEAhSdetiiBal IS&%Ma@t@ennao AR dhids 2otheglitivhj A000aJéiliams &
such as com starch, potato starch, alginic acid; a
| WilbeipsBMtUSSuich as magnesi um stearate; and a smeetening
agent such as sucrose, |actose or saccharin. \Wen a
dosage unit formis a capsule, it may contain, in
Settininistmatien naterial s of the above type, a liquid

ﬁaﬁ’ I ¢ §Mﬁﬂbu§§s JF thAhbehtisH hay 4125306] adMadistords pﬁbxhﬁnlly Solut1ons or
érla be present as coatings or to nodi

Shipenisats b g v CoITEnG e ge T Bo¥ S SUE iR with @
LAkl &hs sHay F@ﬁy&&%%yﬁ%ﬁlfb@ Ilﬁ‘sﬂe?éi‘onssdd@aslso(lfe ﬁlqialt’ed i glycerol,

syrup or I X1r contain on.to t
dopidpelyetylcag Blypals ar@u@g@g@ tlggeoiéméﬁé 3{@&7 ?féméxé/ézﬂredxtmns of storage
nﬁ#l ¥, the?c'}geﬂ%ﬁ?ﬁﬂ &ﬂ{a&baeﬂi‘&eﬁﬁtwﬁrt@@@%bﬁmbmﬂh of rdlyﬁofganisms

l"avor ng such as cher rgl aor .aran
P

pl248]e Ahe phaserepsiipe! ump piita i dwecty éIH)YLtdﬁ éteﬂlﬁ 68[}60118 solutions

PY' i t bils ﬂmw@efaaﬂ jectable

8158 el ey gt e

fmtumnsa@n dispersigng. An ﬁlést'fﬁeSethetf@ff’afﬁystbaﬁﬁﬁ%lﬁfn%ﬁluftg’ﬁ id tg he exten

a% raiing #ﬂ(? RogSst 3 cktdoRy taten klcOfRdiftiofhs bihﬁanufacture and
m n|

on of drugs are disclosed in Renington' h
storage and must be preserved agamst the contaminating action of mic orgamsms 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 vegetabéz oils.
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Phar maceuti cal Sciences, 17th Edition, (Gennaro et al.
Eds., Mack Publishing Co., 1985). Rem ngton's

Phar maceuti cal Sciences, CGennaro AR ed. 20th edition,
2000: Wlliams & WIkins PA, USA. 20 Admi nistration

[239] The conpounds of the invention may al so be -
adn® 894988 parenteral ly. Sol utions or suspe‘?fgq’(bsﬁ%03/°31844
of these active conpounds can be prepared in.water

sie#1] aBhsy cornyaradspf Fieanveation Gl b TGOl OB & Wide doflge range. For

hydt, éylg rt}%ot}[éaﬁﬁénlt df l&%ﬁﬁ%@%ﬁp&{s 'e@ﬁ?nﬁﬁj@utai(sto ableut 1000 mg, about
fepared in cerol, i qui ol yet ene

gﬁ)@ FzmbopU$Q@ggg gres;b@gafl forabeyit £ Q0 mgﬂgx&bg 8?%1%/‘%1 aﬁg)/seg of 4E b%S to about

Cﬁid%'a%‘, LR réf&r%l?;@%m BHE 0US6 abdud €SEmMP/ &P dayambyobesused. A most

cont n a preservative to prevent

he ow h of . .
ebabie daTsis fEbout 05403 PR FREEPEEAT Ipoqng A fgeimen for peins
S | D] R R oiH $/8hiaA64ad6 6f Bére bbdue2 agabewi® mg per day
slg*ntﬁ??%)cﬁlgﬁt%?%%‘%gﬁfsi o%ls anél1 tdgri I (g) %)owdgrs for theu o1 to
exteviiso thmenndisiop it prier £9ng Al %F@F%F‘H ST&Y BT RBT & '

S Aot 10 p 2 Haf IFEPEEBbRIE theltRatileht dFag@shunidng dbogen frams gbout 0.05
be sterile and nust be fluid to t ext en

h 30 t.h
etspous P9 mgagpﬂeﬁaby feom abpwt 0.1 tp ahﬂgﬂg%@gﬁeég?yemwnbgghﬁsedf r;l“ ehe exact

CoRgl \blﬁﬁﬁg&lﬁdﬁ@ﬁ‘ o363 o adlflistrBiof) @OtRe aechpyndsdireleform in which
preserve

gai nst the contam nating .actioqn of.
i pahe RS s eh 3a] BF PACATHER IO Sipg:to be rested, and
O e B st e
I I H S ’ . .e. .
L34 Generafi, oy PemRougds REshe BER™ ingeRian 651 Der g asdelt ot dosage
g !ﬁ%ﬁﬁ%%%ri%% Igg%%/syﬁdﬁ 189 11 950100 AP AT atigenatelient together with
olls.

33422 PCT/ US2003/.031844 [241] T

c o pipouatstiostly adreptallG eATET BT ‘Eﬁﬁoﬁé&é?sf‘ég% #?fégeo@é’rls sgﬁable for oral,
W‘aQsFl gﬁﬁ@gﬁy LARSRderFar adn@iaRRbEconplist iemt dbeatiditmgpfo about 100
adul f “humans, dosages from %?kzoug 10 t? aebgtrﬁ O&ngo ed with a
alyguprefergy fiomashaut 0900y BeubBdare P 5 B8 s ny
ggﬂan}ﬁgceﬁﬁc%fi? ChecdB@B RS chfiert dtedifieR Fop salbapst and1@, Mhgse aregarations

re preferably from about 0,1 togﬁﬁbgut %O%n{'srgl,s per
dasefaradyy tnataipseRreseVapRle PEVEY BeSrupn 8 YEERGE S about
0. 21'43[)“%&&&9%% JOarl Bp pR§piate Ahouktnne kagidargcanpoeg] mey be by any
f-(gr atirents, 1t may frequent I% b@ necessary [0, gﬁtgalp@ritoneal
wintehnsaknpsaigetbe fark U 2abBU IR G Aol 78" R§parday . ’
and WhRGs i ueaaii fusferhs, Magekalcanbrahustdan elduome tedodiments,
dosage as |ow as fromabout Q.1 to

abaout r
e rRsleTy RePPPBRI AR Er A O Rt compound
?%a%}%%gletfe{rﬁgédi&?ﬁﬁcagy Q?is icfx)%vrﬁiﬂ@hﬁ arﬂ.Oxgn Hmzromig&foe thelrpyutic amount
rom about 0.1 to abou .. per .da e. .
THiserestant sufficis teoriteni 4 Pss@BPR ARG oS b aS e ElF fhe animal over
adl i ’ﬁ{ercghc%j't@ﬁ¢ S duhE cdnlRraaRihidesd aeofenfasrrequirad wheffeht a loss of
a 1

m ni stere the subject to be_ treated and the. bo .
waiogh ffat of laskén bedyj @@igllltt for B@Htp?(:‘e hew > Sy 5% f t, twe(fve\,/ or eighteen

prl}eo(lgr&ﬁ?em%gkﬁxperi ence of the physician or
v

eterinarian in’charge. [242] Genperally, .th u
of [2441 e Fprmaasions $Lﬁt@@lﬁ§¢r(ma[l @%fﬁm’égatéﬂnscﬁ%ﬁ ipt Pﬁ(ag ﬁ&?&) soqlgt%‘ons, such

do;?s%eeffective 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,
57
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form conprising preferably fromabout 0.1 to about 100

nmg of active ingredient together wwth 15 a
pharmaceutically acceptable carrier per unit dosage.
Usual |y, dosage forns suitable for oral, nasal,

pul nonary or transdermal adm nistration conprise fr ,
aboYYO 200498°#227g t o about 100 ngy, preferably fr%ﬂ%ﬁ@%ns“

t o ahout
I@ﬁ@f P?&%Bﬂq qggplp'};)a g%gtgb {;og%}dglhsglé on qg)rgﬂi%,?égaﬂggﬁéﬁﬁin Wedrhke Bstearic
Skiar AR tRn dxéisients, dobsats (ibaandesndilueptsebufosibg ygents, moistening

contaln a prese vat.ive t rev é h ticall
oo ibees DT S AL S iy
aBRpABI @ah@er@nmdjﬂéngé h’@m@ aagl lcﬁiaprese dbnpdiva dngmyenfén pflavor, e.g.
any neans kno in the art s h lati
ghepse, asgyell asdagil les ﬁ%{PIEHPé Iﬂgl ac%‘I Ve Ingr g%lgét?{i ieﬁéﬁm &, such as gelatin
| Al LRVERHQH $ucrSdebad e eislsiony lgde,randl e Likn comipiniag|in adgjtion to the

i nt ranmuscul ar S nb dinments, admnistration is
tachyrBEFHE". CWI%IS s anount or dose of the

cRpdi @ﬁ&ﬁoﬁ' @&ﬁ@iﬂﬁ Gind myerbﬁnﬂ@héxemrmﬁdm sieglg|ppyydess sranules,
i's known rt. An.ap L at i & teral
a%éuﬁ?let%"f §hea§‘ %nﬂﬁfﬁtougbfc{%“& ednt 01%[ llaglggét’ Eb)‘E‘:;l:@awcgis,S Top e
bod¥nifiatioR s&hl a§s fdrne)bmﬂy: vhyl gh:taarrunulam &ing fhendgints)y dptravenous,

time. The candidafe co e d
onfrEpusgar g&{fp?rgld} ipfrape t%[&ef (s)gb?&a?é%q% '?J()Jﬁés ‘fn%ﬁd@%queous an

| ﬁb%sa hddbub GstoMme isgite, 1n]°e@ﬂionesoamph£ an@luq;anycon@ue px}}10§yd951t5, buffers,
twel ye, or e ] bh ded
it i 311 8hGTENEE B PG 5P Bhiginnle YERKbMae inende
CABipkAN 2h lag@ioud apd hbmejueows Gtaiild eusgensBOE ishat zan jpelugdg, suspending
ef f ectl ve_anmount. of the i d
sE@B@rﬁﬂ’é‘Bl TS &{‘}F]ffélﬁllg@ené U%%kl%%%m&ltﬁleb %SSJV&Q)I% ig ne or PEG |
06 (D)h Gapse! @S rasdehel soutes ofabdainistratione ASEsHE 4P frpderma

redeterm ed ano of JL.he [ IR3hoes,aFe AR
I P‘EWF‘G@P“OEG £ o a’ﬁr‘gsﬁt?rge Jn Kemig %ts Pﬁ%li(a@?ﬁlgﬁssge neions o

| B4, 20¢h IABH,2P00: AW ﬁlldttlsC&IMﬂlkm&Bd T(J'Sil) Baimah bt skireppiphes s preferred
Tabl et _forms ca cl ude .one or nor e@EdnOSBatches preferably
s Gersar TARIATT Ideﬂ%ﬁ&f B £5) Rt ;8 tﬂ SSphates, - cor

RK1AB an PEELAON ShilAKER such 2y DWE@@W@B@'@Q sorption of the compounds.

/ US2003/ Q31844, ni,croc st al_Li No. 5,962,012,
C gr pethogt Rt grg e Aot ot (SIS bk bR Batents Mo

S16@1, 865 andS6, BRI, Eaciafwhahd intohmratesdi rpfeeenﬁesm its entirety.

colorants, fillers, ers i ne ski
G SPised padiis g Ry Et g oA rub ot Ul My o tho sk

ageidhé, rﬂﬂ}e%rovﬁhesh Riaggy adfi doging ysterss lmhuimg a reservoir system or a
phar maceut i cal | tible ca 1 th
Caﬁpn@btﬁﬁgrsyggn,trﬁ%)eg {}T/B@me TRl em#n%%r f&%ﬁ%{l}g?e hhRr g ayers: the
5 AHAFS8yer At Walobtlyaconpas thd s thewpmtiod imrtuane. ¥ich wentrols the

%teesfo;n?pn Esi,nllggrg} g-lgfgeéltﬁ aebsgrggE Ioi:l 3’%%@2@%&% 3h B wa@:‘ﬂ-@esmtant backing.

t h§t10111 h 14651 GOd¥i@ér8 ufligormi afoatsli bf the drugcwverhaespecaggd fjzpe penod the rate of
redient, carrjers known nj ecti on
s eh’t’quhass t%lhedle 5?5’6‘ %W}ﬁgma ol? Slfﬁ{eht tlyé%%? lr;kéllrln sterile
I §he FRABLhRSdesigANfbr ledapbd, Symtﬁall]y Hnas lonlydthyse depietsu dpeyadhesive

gglzj(':q;: ggﬁwg%gyngﬁghggggﬁf' %o%ﬁ)l)?lénd ?ﬁd R %;a?em)ﬁ)ro?back&xg This design

' nﬁr&%@ﬁ%ﬁtﬁﬂdﬂﬁé arthbunt bh@ug @ thé sBin. Il“httrcta/v édo@g 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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i ntramuscul ar, intradermal, intraperitoneal, and

subcut aneous routes, include aqueous and non-aqueous,

i sotonic sterile injection solutions, which can

contain antioxidants, buffers, bacteriostats, and
solutes that render the formulation isotonic vvitz t

bl 0B@ 2840834 i nt ended reci pient, and aqueous i USZ&S/O“S“

non- agueous sterl |.e suspensi ons that can v?#.h%qr?er compounds of

J2A9p ehempRmnds of thg dReationdBa 45 15°% & gom}t“ﬁ i f%en Ing
age Msntion L ADVHH 284S drugé thap h&?edlsbabdz vesul {26 1rcWrreht, prevention,

respect to transdermal routes of ni st r at ddru
reeREhieseian P o NUFApRicHd PTRSYCH OQaﬁrlrﬂlSé’fq%&t SR°8 éadrfﬁ@hg the second drug

%eﬁgtl LPHRAH RnBes LaAtie ﬂrr&tdahawmaﬁelkarmﬂlsﬁdcrem dbcs fatty acld amide
nnaro AR ed. 20th edit

00: WIIia
pphibitosA Sughe pthan drags ®RY B 1erﬁt§r§:galP)éa éourg? & de]FIr i ndJuht {snmonly
fREd &ERRS Q@ﬁt@ﬁboxﬂﬁdohﬂ?é%e@fcnﬁh@ v@.ﬂimmrrpdsnctxff therigvention. When a

invention. Patches preferabl
eqomapidr ofsthe nggnmolsp c?xﬁe:r% A ng e po? quo%g Q&%ﬂep Arugs, a

t gn&@%ﬁ&l”@o?ngos@eﬂﬂﬁ Rt fRese fo@ih bdrﬁaﬁmdgrsmii otheigrugs and the

eliver are

peoRpoUBIgS preforgd- 2&1'@8;3%@ gncogggﬁu&a%%?%ehor irrgore Otgegact%%mgredwnts
| AE S RRRAL 66D ﬁreﬁﬁlft BVEHGE andtht bheentive agedich@ 47J be used in lower

Preferred pat ches inc|ude, those .that cont R
oqlosgprtbgn ween gaépys pged tswglyst%f:wrc?m%tgﬁ gﬁarmagcg 1ca'i Q&aﬁd@ftﬁns of th

?r'ééeﬁtt Yv@tiod 821008 tHoysthe TESnthlﬁ @hel di mgreatiiee SGIW digrediaps ngddition

r @ég? Vé‘?@%&llﬁk@é yp%%//e?t otlsy %{H@? eacﬁ%%@e){}flbgt?%fcordmg to Formula I
ARG $1 HS ﬂe%ﬁﬁulit&ﬂ%trddnf&ﬁiolyjﬁc egamt afhich itrioba ERAH inhibitor. For
t e control ‘nenbrane, h
dexmgpieet Eéﬁ#’e‘@lnbtt‘rfé‘c?"é‘i}h Forn rrg 1y bt %“9 g4 with a0
V‘@ﬁtﬁé ssb8gtSst ant backing. Such a deS| gn deli vers
unlform anmount s of the drug over i . 1
DBBIbdn BnanEReeire EPTYER) AR PERRG psdlod K bral sublingusl
S @tpdfitaddo®) ihdrdfhdsci@br, ditlalaoan ttrahgdéﬁﬁal,ofocgmmrectgb ac[ngngt;[atxon, the

;rg ﬁﬁgg%éltp ,Ql)lyqfsg]g %}é{ggxnﬁé@;@éon \v-@ggr}o%ier aétf‘?rie @ﬂh&ffle hﬂﬁ b9 Adn¥inistered

C Nt A Gnll NBuBARPRUREL PR aof\/vadxmmspatmf nheedk Mrlr@ conventmnal

-srglhgmgc?qf}lggaé ngré l %@ggr%ar{agcr@hkn% rfg%n%us%?t'}]oqlrl %u&e%r&l Bms such
t Netaflcl IR RLsuRS, PoRAGE Frantiles frel sphlhoﬂis dreudpedsipns torhs taken orally,

saturating |evel, the deliver
>Oudingws gl PREFAISIODS) 6 1@&2&‘{%‘126’1 ﬁ%’a%un‘g‘?hm? acuaneous,
| YRtk Qiar B aREo4SRBarask] 60iRtrhdvalat fommsvof dingtibteation and rectal forms

conpounds of the invention or with other dr ugs t hat
mepf admisistrgionusef ul in the treatment, prevention,

S U[Eﬁr] e55ht88 RboRinRK! @b QMnﬁ@deutﬁHal meymhmbmofdhd present invention, the

di'sorder. In one enbodi ment, e sec u
FA}AHIQ nﬂﬂplﬁleto(ij ACtYE @TINGEDIgh alr%%elngr& ]3 e? clios unﬁs Qe d3sage unit

%%Q@ foR%.§ 38 ob@hltgyada&r{gieamycfmﬁl tag00hhg md,prdweMy from 2 to 200
rugs may be adm niste eld bﬁ’ﬂ% oute and in an
ammﬁﬁF%ﬁ‘h‘ﬁrﬁ %}/’rpﬁﬁﬂg?ﬁ@rf@’f y adrg ﬁ‘trb 3t aneousl y or

30 SGEEAN tltnlu¥edb kit 1L 00RO Hinétt gfplithidnitathevyd i preféﬂké nOgular carrier

Smoﬁom?rggfgng gor%&eheécgi/ag gplhgagelﬁ greutgue %t molggn?m c% sa &3 uﬁc‘cethcal 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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phar maceutical conposition in unit dosage form
contai ning such other drugs and the conpound is
preferred. When used in conbination with one or nore
ot her active ingredients, 10 the conpound of the

present invention and the other active ingredi
be WOI%%*tower doses than when each is useﬁgﬁﬁéﬁ&lw
Accordi ngly, the pharnmaceutj.cal conposit] Jilk th e
prticlseand/or metads Wk %%@gxqsh@g%aﬁﬁgtareclggﬁ c%??io g‘ir'}e or P

Ehveagbh ve ingredients, in addition to the
ggﬁr%g%‘g% S ‘éli scl osed above. For exanple, a FAAH

i nhibitor according to Formula | or Fornmula It nmay be
formul ated with an anxi ol yxAmpagsnt which is not a
FAAH i nhi bitor. For 15 exanple, a FAAH inhibitor
according to Formula | or Fornmula Il nmay be fornul ated

Vﬁxtaﬂxg?eri' ag%j@gpr essant. [250] In the pharmaceuti cal
conpositions of the present i i an f.or . Al
Sk Pigoraed malo gt Gt e e Gasd e el s mice 20 9
&Gfu@&ﬁ&%@khe @Rl kiR GE BbaliGuideliss fatthauye andaise of laboratory
ctive principle, by itself aqr_i ocj.at4 0 ' .
A
ant Rl §¢ Qﬁﬁjcah HERAS frdhn lllﬂjdﬁ}ﬁélﬂ rWitap fat adllbt}{ob,sztn!dapm@tﬁmjgd them as
m xed w th conventional _ phar t i b
isparopd (Sele, MLt By A gt PR 08 C AR SaRugpa humen
gz?sgrgﬁﬁzfo%‘%gus aklieinSrype ehiaid Oolkatsu(VasasspoVder s,

nul'es and sol uti ons or suspensions to be taken
orally, sublingual and buccal forns of

i o35 ) nts st anes
Intr

nmuscul ar, intravenous, intranasa ' . Cetal,
Bt Aok g e EEd R DBLEAf-Lt ool FAGHARE A. ot

aﬁml NSLEAL 9%, $72B1k0bey).otdRar HEhotinmarta) Whkeprovided by RBI
pharmaceuti’cal “conposi tions of fhe br i ituf8 of Health,
[ Besici dMs PR PLOFSPET S SRR BRPRCT B G g Lol o

9QREIR oY fﬁfoﬁ{ Tatrid t(BGorinibutto Sy andi nihtrsdrughfzord i (Rnkus, MO).
contains fromO0.5 to 1000 rrlg ‘%ud%g)m%&@%@ﬁédﬁéh‘?m [to

530 chegmigsengspsstrs ffshsPre Ofit G Vg ot FAAH

I nhi bi tor per dosage unit for daily admnistration. 30

[ 2521 When used to treat glaucoma, direct application
t dxainpledy e SyBtheriepldpRiBHOTSCcyl ar carrier formul ati ons

fOZEG‘r;éH& cﬁﬁéihiiélf Sa@aﬂ i gabizgBx@henyt aughr | (VA NgL B sand 4
e arscic sk bt e iHeetl trk@Rent of 4-
S St e P e«
e)%%ﬂgﬁfkﬁ?ﬁ)}@ﬁ(ﬁ WOV bElGskobRbaté, lahdl s—tﬂuaﬂophmykmgpmfgtg,srpspgﬁgely, with a
are not’intended to limt the i"g‘%g %q{g\iﬁ“@ﬁc EIF&?SIIEQBMC acid
ascaulysi; redui et dripthylapipe Jiu Ftpe RN Yhe ek‘p 1 11 ed
5931‘%‘9 004/ Q334 25) PCHcldBRgRAbARE54did aiplicoylpenteinasish (7, 2nd
methods whi ch occur to the gki g%’_epes rhit@ﬁ@g’?r@ were synthesized by
i ntyeloxpllcarbarnigapid Bi-¢ AR Aoy RIS e *6T V1 e present ‘
| nr\é;?c%‘xé O@ycl%!a@%nat@ with  3-phenylphenol, 5-phenylpentan-1-ol, and 3%
hydroxybiphenyl-3-carboxylic acid amide, respectively. The latter reactant was prep.ared as
follows: 3-bromobenzoic acid amide, obtained by reaction of 3-bromobenzonitrile and
sodium perborate, was coupled with methoxyphenylboronic acid to give 3'-methoxybiphenyl-

3-carboxylic acid amide, which was hydrolized with BBr; to generate the desired 3'-

hydroxybiphenyl-3-carboxylic acid amide.
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Exanpl e 1: Subjects [2541 W used nmale and fenal e

Wstar rats (200-350 g) and nmale Swiss mce (20 g).

Al procedures met the National Institutes of Health

gui delines for the care and use of |aboratory

animals, and those of the Italian Mnistry of Healt

(D. W0210.L‘€9P3922) We prepared prinmary 10 cul tur es,quUsz(t’h031844
cortical neurons from 18-day-old Wstar rat errbrg/ )
and S@k&ﬁ(ﬂieﬂﬂﬁ’c idieambR. Tdesmmobeﬂ.?-b@m@lbb@ommﬂeé} leg, 5 mmol) in

ﬁ e(19 n{}{i‘ Qiﬁ ot 819,7%%:161?—@941}:}0 (V% rifll) rvedn sdeleld. The
ocy

@@xm@c«qs éﬁ“‘(‘il\?éﬁﬁsgalé%’o\%&( ): ng ?‘{éiefgap’éj? a&y‘%‘%“h CH:_‘;E
[125 2dm¥inanctgaic eayansdwre Idziedever ll‘bzs.%l %‘aér‘éfa&%ﬁ% g’é‘P gajon ot the

t (h&l@ne/BORt 2:8) .and rBergdtallization gave the
sy BRALRIARNA Gl [ hekanc ) an

wisgired ,pg\glquéﬂmgg)/rl%}a Byst ?(P i%?% g@h é/fpé gﬁ? (7r° "(H{] ab@et))(pearson,
Ghenstaigl. GenChesi 28: B’Higfifldﬁa (BICDNISIED! a1 DI O {1 B 1L

of Health; AMA04 was from Tocris (Avonrmiﬁi ; UK)3-b§ obenzom

ot heﬁ'-Mﬁ@gSybﬁFWB?-g?ﬂio*}g{c acidgmide. poix

fh%meéﬁaé ms 1.Benpsippad adlican (2K nMHi’dﬂ’li’Iehs(OWé? @, Prlérﬁlmcﬂ) a
g\ lge zt?’nmﬁ Bﬁf {19 nxf), ddafinb ot Dh?:thbiﬂﬂi&nylboromc

C aci d

L b Lo

estdervidoBjus eeriag, abblad,rmed theycqueens phesa exigrcted w1 ) e combine

be?@ gé/rﬁ pﬁohnc\!& bler WASOY ki esyatatee, Padfbation of the residue by

uor

| SO at e t | teBorfstdRzation gave the
¢ ms?gmm i), wmgmobﬁx@maamm a5k 5 Bom. s e0: s

%00% ) YL ﬁﬁﬂze(fcdc?)) & 838 (sphE) ¥17¢ ora ity 6§d|(Ur s, 1H); 6.94 (m,
e > AGRANujol):

Yug)aﬁgér{%yﬁ%?/ e 1ED: ;%% g} 707@3{% g;;y 8. gﬁﬁmmg)eﬁp dNujo

ST hEdB.Z6, 6940 AeEed P8ty cl ohexyl i socyanate with <

3- phenyl phenol . 5-phe ent a .

hygr pfﬂ¥¥h‘}? heny] g é}a%ﬁ“‘f %clcgﬁxpﬁio %ntgrre:r%lég%oé%d ﬁ I\_/[C solutuEIj)f

Tta'emétmxmaphmlaaz stabixyliascip raspder O 7a% @@W ry C 17 (28 mL),

cfe?lqo 20k 9@4@01@%@& BE?Pih@H}@Q (&¥ ni19 aak acmeddfhe mixture was

t d :
qudﬁéfqe?gk{)?g)hgrﬁlg}lreogf gﬂ? @ﬁe?{xg# gm Bleilb (Na%ég aﬁ’(‘laém‘é&blpl;vﬁﬁi AcOEt.

3'Therednitineyd lorgenisrigyers Berg mamymthd)%,f caxeg QvereNaghy aif ¢pRgentrated.
hllsgﬁﬁ)clahm r¥iduB b?&’)lamh Qh@ﬁl@@@ﬁﬁl@/ (Eydottemie/RAAB2:8) gave the desired

oxybl hen @moéqaﬁégéé@ ith i-Pr,0). MS
e ssabsn it B LG MR | o;%;

anEen/ 0213 @@*1, 499%N *wawg%%%ﬁ‘so %e‘? i {bg sqftih 6.9 (m, 1H);
mmis)(ml dﬁrz@mﬂem 103N, LED NGB8 4HED; 145 (2, 1g1); 160 s, 1H) 7.88 (5,
1

m%,r%@n( ﬁé@pr&ll%éﬁ%o 19519, Sl oo, Taso, 1601577t

; COO ‘added of H20 and
exLrag ‘ci&b %a 3. IJ(}S H&@l-gr)m a5 Toay etirfed mixture of
},\Brﬁreﬁydroxybxphen\glleg E;@;xy ic acid aml I?(? ESatgeg ngbllr) IJl t&ﬁédeo(rh QﬁL) Et;N

(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 (EI): m/z 213 (100%). TH NMR
(CDCly): 5 1.17-1.43 (m, 6H); 1.76 (m, 2H); 2. 04 (m, 2H); 3.57 (m, 1H); 4.97 (br 4, 1H);
5.63 (br s, 1H); 6.14 (brs, 1H); 7.16 (m, 1H); 7. 39-7.56 (m, 4H); 7.77 (m, 2H); 8.03 (s, 1H)
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5 residue by colum chromat ography (hexane/ Et OAc 2: 8)
and recrystallization gave the desired product as
colorless tablets. Yield 80% (EtOH). M: 156-7 C (lit.
156 C) (Pearson, D.E et al., J. Og. Chem, 28:

3147-3149, (1963)). M5 (El): mz 199 (M+); 18 o0
3 mzﬂ%w%%henyl 3-carboxylic acid an de. chgr;)l%Qo@s/onsu

stirred m xture 3-bronobenzoic 10 acid anide gld &
i lmbmcaﬁobsoo,l ape 1695 HA6H, 16 FIGAS) h57(30°13?éo Agal cdled for
ﬁ%}zxf'@t’%aﬁ C.SRloYt i Qs R, 2B Gelhde 2, U, 8, 688 Mirdol?)

)|

and one of  3- nethoxyphenylboronlc
acid (1 132 g; 7.45 mmol) in EtOH (10 nmL) were added.
Enampiiedt uMolegalar MadelB&d for | h  under vigorous '
%5'71:] nglgculzﬁ'oﬁioﬁéimga'wlcﬁlla@or@@ bt nding pdmaﬁmmetanalacaneldms energy

. The conbi ned anlc |.ave 3
mmlmsw BvRP OB SRRFFROSHIEY %PF‘ﬁ%‘ 3 e S?W 156} softwiare

EmRY %?héﬁbMﬁ®4§ﬁhﬁﬁﬁkpgraphy (cycl ohexane/ Et OAc
hen o and recrystallization gave the desired

product (0.64 g) as white solid. Yield 74% Mo: 138-40

&E@%@ g\@héxﬁ&al asmgH) 227 (M ] 1000/()1 11-1 NMWR

r S ane
1298} Wegprep(amd ceil|_§ract1?nsﬂ_ §owat é) n h th, af% 1 séé%d %membr
g’té\.ég% gp?mt d7c 81 KDL adividh ubihg aﬂdrﬂarmpﬂ{etﬂlaﬁiokam;}eoﬁ)] (Amencan

148, 1676 1640, 3 cerol-
Rtk Chpirimh S (o L5 M 00 LR U 2 pgngoleovt-ehvee!
g&ﬂy&rrﬁq 12 ﬁ‘ﬁ]l ﬁﬂC( Bt. €buis M(Dl,tZOCIL’l/rﬁlﬁol) respectively, as substrates (Dinh, T.

net hoxybi henyl a
Proe. dYed| /ﬁcaﬁn @(%5)5'2@}/ duc%edﬁdﬁﬁ%@atggﬁggag én;teassays in
;’;ﬁh% %&Jo%brﬁmcem% (ﬁ&hslm D. GHR (P (16l Aoid Seiad. Sddiedo, 5802-5807

e mxture was red at r f
LR ES] wid B2 Nlnmélg @ﬁgysalﬁaa %?{651%11 fay &gﬁl’nﬁbﬁg %d &f2- éﬂvcrbxpressmg
Thensonhinedvey l@lﬁl(RcdeﬁtySﬁBﬁldg@JiPerhm‘élhed W\naliehlebrMﬁb reSPectwely,

drled over Na2SO4 an onc
s d VG- B8l o MR OB b AY P s o f el (ene
QY &he, 9655 i10e519491 (2R chxﬂmeutaraﬁmsq;h@wgthm%nermal kit

2578

Yiel'd 91% Ma: 148-51 C ft . 3
e oot bbb S P Bl v

8,8 B6rsd RErudy cAdinesté&ade?d t(om ﬁ’olri) :Signfia, 88t. (Juisz HYEO) 7¢ ‘following

g_mgr)ufa{::bw;rgé 1@}%@@5 1'4];01%,@ aédgm{gf uﬁuﬁ%g aé%ﬁ?dx&lrﬁls in rat cortical

pﬁéﬁkonk Red eth@bated @3 2dis vﬁﬂAﬂAAH Gfijtors @B4ppropeste condsmrations for 10
Cl ohexyl carban }ﬁCI d de for 4 m ome experiments, we

SMmm *@W@%W%Wm?§ arepdgmiderfor 4 min. I Some o

ogto%;éd tﬁby ALY NED D ecbl& |TT13—I<B'élfsb bufdr icontaioing Calfp @ewp@) seygm albumin

n tol 0 )
o Loy STt 6, e T k008 gy 08 omn
Otr%ﬁm&h ad-o2trdB08R el 3pideeiith dttdeftm/Abtharol (BT, (oliv " Mg measured

he m xture was, cool ed and onc d metabolized
Poeri- fnp@bgh;z@in )[SH&nazgdﬁgnq,eegnl Hlﬁeor%%}nc ase o tﬂ%r %)?Ttgztctgg ra%l LR n;/e abolize

?fg&rﬁ Q&m&%ﬁ%hﬂoﬁhu@m G &eCarqy@a Iphaszatln ather gapesingats, after
a hite solid. An

act ed n
1 T9gingremposel gk RBEBY & By LR Np: reﬁ“?ée%égg Ei%‘ﬁi“ rinsed
ST bk i8M5re(ckde)into kirrkmeR B {skidO3Aped dbbye
(N%%aéﬁ%oi%%u%qﬁl?ﬁ%mﬁs (eEn )esﬁé"‘ 1.76 (fn oH): 2. 04
(m 211) 3.57 (m 1H); 4.97 (br d, 1H); 40 5.63 (br
S, xllk%l -?Erf&nmah'éa; Nigh ( mchildrhatog?.aﬁﬁy/ma% ( 1gpectrometry
7t (m 511); 8.03 (s, 1H)
(HPLC/MS)
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61 WD 2004/ 033422 PCT/ US2003/ 031844 ppm | R ( CHCL3):
3301, 3142, 1693, 1666, 1627, 1604, 1573 cm 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:

Mol ecul ar Modeling 5 [257] Mol ecul ar nodel i ng
cal W9 244%8H32 i ncl udi ng conformational anal ysi

energy.. mnimzation and conpound s [ iti. I .
Y gls?g rWﬁ gxigpsted, éplgs %VB)?FS“%S_ \gﬁg ?ﬁnle%ér}oi-%?x%?oﬁg Org:io({fl.ré/ﬁd?ractmnated
e R0l dliga teblecoMMFOdsindiaxr gy f(Grifitida, B atrpl, elngl. Biochem., 280, 87-93

Bi ochem cal assa 0 [258]..,\\.pr.epared cel. | :
DR e asnebenarE et P8R R GRS, wine
agt isylobe/dirnch ythas@iufida, Acd: aV,idnyl. Bickey. 280 87a33 (@€00)).

[ et hanol ami ne 3H] (Anerican Radi ol abel ed Chem cal s,

ARC (St. Louis M), 60 C I nmmol) and

Emmgr@gke%)h% _ﬂJ/xﬁﬁEﬁalftﬁi'e-an[dghW@spl |-1, 2,3 3H (ARC, St.

oul s ). o , respect.i v upstr

(BioaR, W, aispige ! nggppouide . sy T Lo RBhE o) e
conguGted B spandanhideidnr anaeidly desay Sestn IWehmemnred body
astrocytoma cells (Pione

Atemperagge with a grecta] ’progg’ J’l‘lg!gci) z’lj_? '5%%}?65%5?%@? "fhe&’\?éogl%la-Physitemp
CB2trithBdé NNC, THSBY, M) Borhaddted o laakigal thermommrter neis! BAF-12 Physitemp

CB2- overe%essi ng._Chi nese hanst er ovar y cell

( ﬁ@%’ﬁ?’ﬁ? . ’O(FW‘ D 1and, cﬁp]ﬁ%s‘y, US{RE| t}'leegliog yd,ure'\&\ sss,ribed in Tseng and

I esFeabiseh . et AUSEDNQJ. [FRbhMICDE, %3@ U242 (ZOUE) Dupont ,
Boston, MA, 40-60 G /mmol) as a ligand (Devane, WA
et al. Science, 258, 1946-1949 (1992)); cholinesterase
a Wiplevd:t 'Foad edmieer ci al kit 20 (Sigma, St. Louis,

21/&)%4191 :Jg\lﬁen 19,5&1%%1{‘[&4}@3%?{2@%@5&&%&'3 Z?{é)rﬂlﬁlg ragrglinéséerreud rri]t by i.p. injection 45
c hghitbEsrRE as st. bWk RechfdedfSidgnmke iStfree-fapding ratity usmgian automated

fol |l ow nyf acturer’'s instructiaqns :
TG0 E Do P G ety e Jbe BB B s pric
NeyIfeAGts. WechREsEhdpan iiahechsttvd theelkikphudetahd BftedHor 24 hours.
inhibitors at appropriate concentrations for 10 mn

at 37C, prior to exposure to [3H anandam de for 4 mn.

| =& BX PLktinEeIdéRionwe 25 st opped the reactions with

cold Tris-Krebs! fer. contai.ni 0..1% hoyi Ser. ti
BeaH e el gaRfinkieGR M Borpiendinichl Vg OpEEE HRonsbent in
Mahlind. GBMAE ahdBotGdtd Sssdy wtereyqaaiad-okHAhe howat asalptcribai@eltramo,
extracted cell | pids.w hl or of onn/ et hanol (1/1,

var ‘if6{-’)EEWeﬁe%@u#%dzwr{&%7ﬁet abol i zed [ 3H| anandani de

in the organic phase of the extracts, and netabolized

[ 3H anandam de (as,[3H] et hanol anine) in the aqueous
p%&Pl?W‘o@%?WéRﬁ%ﬂwfé‘ﬁF?fy after 30 having exposed

t hesgjeuwomssotved FaKFRnaDRagIaae rifehabdntth Himatieylaubptide EMSO)/saline
the medium rins

PRI NI TR T T ——
abeM€ and EXGIERARE 36 mitibebre16THIo3 I BTG 1dvhigdi zeto maze was comprised of a
¢ h‘tglgcrlrcalgecr)s%lnre){cJl %]n%{arrr%?a%foxgn? ?ICOtSrc?nnsztarrnXter, (lwezlfndw{@) 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

PSCT/U52003/031844

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
63
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62 WD 2004/ 033422 PCT/ US2003/ 031844 [2591 Wwe
extracted lipids fromtissues with a

nmet hanol - chl orof orm mi xture and fracti onated them by
silica gel colum chromatography (G uffrida, A et

al ., Anal, Biochem, 280, 87-93 (2000)). Anangan X
andVOAU3¥ i ty acid derivatives were quanti f%%wmm“

y
BPLC/ M5, using an jsoto i | ut. net i ' :
Ats int chised quagragt .M(BVIS%@F%S?dd '%%ff“ 7- e?%o%%"%@ Eiédbing the

ook scRRHY REFRREAtdEdcRNG batmbepsy quaée)t wien their four
I'ssol ved all conpounds _ in salinel gvvee

B0Yspwiry svithip| twgrew R@%t;s Eg,ye,ae)xpxgﬁs&d 5, %f:rxh&nt time in oa)ertl ﬁl(learcrl]rant/total

nistere
Dhe ié%a?ce } ﬁﬁn@ Eeh P RdsitEBra kel yredby onewieANOV Apllowed by Tukey’s
nmea reg ody tenperature with a rec E Tup b
ot O e BAPRROTIG Mo Bilp i Bno b e bAgéPEolumbus
:I:Eﬁ'{n&léﬂ'{?, réoﬁm%ﬂﬁg,:aO}?' lidkt D on-liftdJo coammpatt extl pleced inl pgpqngfa‘ctenuated
ernomet er (nodel BAT-12 Physite . ..
@hanf tlkyminap@l)‘tzy aa%%wc\g@gﬂ légslgytfﬁ% F%u'}{i’ ﬁté Lr%?g Ceggﬁlpééﬁoul% activity
%8? %%Jl%eqhdsﬁlg-ra%e)lﬂﬂo&‘ﬁﬁk sonahie (Chbeaigs m_trm_nerég,l@qlurpbus, OH) as
ur. . Pharmacol ., 430, 41-47 0 : . L
Rewdbédrrlsgkaers ALl %M e\,@, HF’érgfﬂ"\/‘%é" ?@dg‘@@@% We%ony, K.eta
%ggscj%h #ﬁ@rn(alélggy, anc4adsD [oS0Yr Session dosatipn pyas 20 min for 10-days
' ion 45 m

i nject m nutes before e _test. ANOVA
folsbatiuitmata res 0 v Kadaps 8idipigs- r@?&“%%}“% g?%y el ey A
chgﬁot%ﬁs@ Sﬁi.th}PQtelstn@? indi\?ir(]yﬂwaen_g‘i{ams:ommso@c (ﬁ‘f\’ie ﬁﬁlogigd 10-days
0 the test cages for three S prio S d
ek P @BtesdrisgEFalizetiqng dn &?&gﬁewﬁgg&éwﬁeg’hﬁsiwéﬁﬁ procecie
{%%%@%9 (r_qu%ﬂlo lh:@ ldg §Cuhh, Exasmpile Muropbtrinerobigrelft i 19k 705 (1987).
I ssol ved FAAH inhibito i o dministered
o oty toasgpe oA 400 s st Fop 13 Ppues yere administer
.Sag%el[‘ %@seliﬁ? RS Eblgaﬁbnhgg'gl ﬁiéiell)‘ﬂﬁs‘am towtadeagaay Fp éﬂ?g%ﬁer drug
in the nouse, as descripe elfra - 1l
Liglttinistrafion, Dgsgewewﬁgba?ﬁ((c‘“%kﬁggﬁ% PHpyfe ot analy y Povers
and_pot ted Miwled by 263 s\ést Eir SR duentibeFrodht gravRicHINPISENS.
aonng @nﬁ%ﬁ%g?% d% nmet ySI sul froxi de (DVBO/saline
(7/3 and 9/1, respectively); we admi nistered FAAH

0l Rl S eRifichiid£aid sPlindfatitnn before tests and
r?%nﬁgl%g%t Lg%d ilr?]ﬂﬁlﬂt?ef Bic 1 32 Pans-ofi %?t ?tdalz CiSchemistry, 38,
mizse] vidspicoitpriused BRbEC BICRRSTRETARER annular >
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(8@%% anc[ %Z Lkal¥e Ueaeshot 58 noh avdkam@tamgs}c abduge \pafly @apeggture or
animal nodels of anxiety, the

t smulateafq:ddmm SO TB IS 0 ﬁ%‘@%’l{h‘r‘ Fg%’%%%c?g in HB 36tent (Chaperon,
fa g B PORER, consi-sgi(1m)an 15 el evat ed
annu

qLeady a‘{ﬁvgrtlgipgso |rtg23 \gaélggzn\é\g d:i)nﬁ g{]ceg %1%6@0 ¢! ?}&Eqﬂce responses, which

agallr% efdsthélp Saﬁahft‘f tio tiacBvdd QIARH taBd ewdrd racemetet] lasndaq £B1 receptor
open spaces, where it may be attacked by

pamanhngerq:ﬂp‘(er di ke, MJ. et al.,- Eur. J. PharmacolL,

4@gﬂioulfl %gmé 32840 the&'?eUUMSW ankl KCNEBZ ablcthely modulate anxiety-
P y cln armaco

0gy, 56-64 (1994 n
us’ﬂledbehanms @yyapha@cygg lglgestomg &etrPnagg %%ﬁe oa g{%bgs%! $tyCB1 receptors,

c%aiﬁ% [ 6B 8P RhEAed iP bordtiolg S‘eﬁfbﬁbnsl. nFOIabTﬁUQ@t“ tti@.t might be
PSR es nade into, the o 2 art ment cortex and
Slunplicateﬂ in, SUIOMESiGDs ipgludanide Bayolaigral &‘B a 3 &5 TR g7

( Rmk @V&kﬁd“@ﬁa&bﬁl Sfcii€? (Caall, L. et al,, Trends
glée Wgor%alnyor%gsle(?} tehatn corres onded t

F @quiecl2t,QOKAN GPYEFRRoREEF DBk GTPH Y PGS ?Ecamfa(ﬂerkenham’

an ) ;g Natl. Oﬁc ?SScz lglfS 4., 2h. 21793251’93‘6 Q991 Glabs, M. 7%t 4., M’eﬁuosczence,
/a P ¢ I'n keéping with an ipvol

enUogGMLBS (¥93nd aiﬁtﬁestmglm,e(‘/g xieespiars o thes erftg%atq are fexcluswely

TBNB intenseongfwhich also
et

4oplcks e peptBe chffossiokBB BAGKOER, I Hofadh Arepti 26 95069518
éﬁ@é@u wer e1qaRBas et dikismetloat ed-652 roooyer al |

[275] In addmon to their anxiolytic-like actions, UCMS97 and UCMS532 exerted moderate,

but significant antinociceptive effects, which also were sensitive to CB1 receptor blockade.
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not or behavi or. Indeed, although UCVb32 elicited, in
adult rats, a nodest decrease in anbul ation (which

was al so antagoni zed by rinonabant, data not shown),

it did so at doses that were higher than those needed

to cause anxiolysis (_?10 ng kg") (Fig. 4d) (F

df 3 20089p322 p < 0.05). V\e confi rrred this perisihisnsisas

di ssociation b testlnc 32 in

et o o sEnedy SRAIEE0S: o eh gttt ERRPR afie (Grayae B
ofi St PEeSNMANEL Ky Q. 42 ac,tsrgsmwsmmanmeﬁaﬁdyundamscqwﬁg emerging
removed fromtheir nest (I nse

iobee i oPOaBIdOGR . TR moduaipn of i * sk, Toghgts Curn Opin.
M’f?a;fr‘z)gcol K%N Ap. 5?(20@&)} SRSy ehetRnarstes Qia@gy'onglﬁibﬂu&&e 561n sensation,

1%: 1$45§1b97@¢tsz{n§\g®@5]s) J1-1gA§h§V§éﬁn ?tﬁé 5%51 yz}:{ta'{l?céceéﬁve effects of the

410836 2BisRg W2 A3/oRk3 b8 4stse tCNodipomtsomidil ryqulre, however,
uced ultrasonic calls (Fig. 4e) (F = 12.27; df =
ZﬁTmeﬁ@ﬁm@nGGQ} at a dose (5 ng kg-1) that had no

?ﬁ%@ﬁs@#&a@@ﬁm Incleddtl %rdilﬁhnaﬁd‘zﬁﬂﬂe le(JeEs witBow 3podiffying those

Agf thqi;chnd[egqvc;_gfﬁopﬁ éaqnél?xfuyd &gg g‘[e@% yhg;la)f, gqrg%a? he%hgrﬂ'lacologlcal
F@Hom, bP fRsPbonfRARL @hichadél s&@mw k@ thel CBepingenist monabant, are

ass of agents_that prevent t|v
bynmmlg dng ggar%mlﬁlﬁ Rt e a%?‘ﬁ mfﬁ%% {’ %%wed large
FoRiiolCMR I the tiRIsNRST tROL @Bﬁdaﬁ‘ﬁlfébanaloﬁs tj)‘almltczylah'zglolarmde and
i nhi bited FAAH activit Wi th .C50,V e
bpEPYichENfe S S HEeRETEY W?‘i’?‘ﬂ%n?%{%w%eg’ﬁ%%%é‘% igeptiichfor co1

| PRy (Yaichfio0k. & -al SNGRIrek 843770261 (190BY) Rodyysierr? Eonseca, F. et al
admnistration in the rat. This conpound had nuch

gNetret14UOLRIFAMY: for FAAH than ot her

cannabi noi d-rel ated targets, including cannabinoid

receptors (selectivity i ndex: > 25,000) and M4, an

eﬁb@ﬁ@hﬂﬁvolved in the deactivation of the endogenous
hf‘bTﬂg'cganEp%b ?fomd%s e f&.gi_—xeiﬁmbﬂér;f ufgonfbmes for 6\{66@) compounds

a remarka arge i scri i.on mat ¢ -

byccavrdua&:t@ Formiglg d rof Felalﬁﬁ%lﬁi iR of Fumedhy foreys ‘h“’ e shown in

THYfe 42t 15 doses that al nost abol i shed FAAH act|V|ty

and substantially raised brain anandani de | evel s,

UCMb97 and its anal og UCMb32 did not evoke cat al epsy,

r ddaopledddy tenperature or stinulate feeding, three

K gyszy TRk SRR prsﬁaua%l}h&@ usiaueats,gxazsm wnysismftmaymmytcarbmc
eron, E Cri roblm

24@«12&1 e(tqzwgi)tyen rilztp's’iucméqﬁé? %ﬁ@lﬁ@?gm ftﬁ’é%“’é%?FpF s did

el | Y teCasduintpBon BaPOisatic asMhiestlrs c2fld act as active
a{r aI] &Q@eﬁ!ﬁ?%&aﬁ?x’éabl i tey Stu%)ﬂf)l %act I vat

atsttedmmt@dmmyltqrﬁ af BapH; @csélb‘?scﬂf - %%{g‘ﬁﬁ’igfba’?‘f%%cg%gﬁ Fsters were

%cfe Yifaﬁ HI%U&S@@hﬂQbMFﬂAHQcﬁJi@QﬁM goblﬂyﬁgﬂo amthz WehpaRncy, and
nodul ate anxiety- |ike behaV|

erds amcsul'q,gxcrh@xto@mc:@ffg@g ingpts” BHe maiands aA T t8 ﬂf tgﬁ/ sz%lg e published
Comﬁ?]tm'ir?a%pét Of Svar. MEH. 9N (26@ Ry, cbeetengﬁgw cmm 46 2352-

I'hg emotions. Forebrain sites.that gIg he 25 ' .
i raseD (2008)) dnd isweteraied heoris tyneforrmes ihits BEYEY at REYY, fiost of the

an%gn%%lln%’s Wi dAE FAEE u hotCl @M Rilef s&RietHS¥rotiseh, e.g. acetylcholinesterase
and MGL, and do not bind to cannabinoid receptors. A preliminary SAR investigation, aimed
at the definition of shape requirements for the lipophilic O-aryl moiety, showed that

structures characterized by a non-linear shape led to an improvement of potency. The
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the prefrontal cortex, key elenents of an "enotion
circuit" (Cahill, L. et al., Trends Neurosci., 21,
294-299 (1998)) that contains high densities of CBI
receptors (Herkenham M et al., Proc. Natl. Acad.

Sci. U S A, 87, 1932-1936 (1990); dass, M et al
Neumes094Be2 77, 299-318 (1997)). Interesti nBfUS2egap3iss

receptors in these structure excl usi vely ;
P oadreg RS B R B g g0, 50
%ﬁ)e&'lﬂ&? id ﬁk&bm&aaﬁsrefwﬁcehn atssentireex prdss pria@sely, the curved
T
abf fatfyebdi@s @i @b@plexebOWith 6l ffer6im 2 piloROAB 1Yd. fgr2#E1sq-pelled U-shaped
addition to thejr anxjolytic-1ik ti : ( 000
e oot i hou B B3 I P 2 LHPRR, 3855 oo
aRbicN A5 SRR tdcHRlyeidmReddsas onbpaskibBl Bomwe rkths €k iredepter bigding site.
CB1 receptor bl ock . 9 / !
BT DLSCAYE, 9, Y0 0008 v, o oy
Sgﬂnkm dristdl RESRIE RPQI EdRepldxosf FAHNndRBAKhibiter geethyl arachidonyl
(Cravatt, B.F, | ., c., Nat | | ded
icrogoneniodsstih s Mo i SeREres 78 o8 o0y revehled a folde

I eSmfiorpdTandahidenyl Bhdihe i ntrinsic nodul ation of

pain (lversen, L. et al,, r in. F . hat th
D186l SH(BOBBAR e QBT R ER T g -
i Eﬁa'céj 8heBarR ol a SeGAEdrSponBing tto it peis ppditien othat O-phenyl rning was
anxi ol ysi's might have contrihbuted to.th L S
RS iSD SO 8 b RLEPEr gy At Spgne f oppefigeLinterecton with the
Diess Ay hia@itidipi sng Thb enokiqdossmit @fmpoleseutdin tide suionwat EREF4 (2, Figure
require, however, urther exper.i ' s d
o Bt G RS TERL R gl 70k s o
Wopiiaitng MR foivitg colpeend takedt ipen shis compend ogdhrosarting pomt were
cannabinoid, 2-AG. It.is |ikel t f the  Acinth
phRsierR BIOBP &412 YRl Sl bf s OEeE TRl gﬁ’g%t}%?‘g‘h S
ah Ry RANSkiidsVanlY AipbpieliCRloup hag drérs introiimeh et athe , O-apesition of the
primarily due to apandanm de accumul ati.o t -
| APBRLieEe S&P%*d’fw%gﬁfggﬂ“iha‘? T
| euRlsy Sf. TYQurdiea BEtRtdlie #kahags ,of possible interaction, a balanced set of
pal m toyl et hanal ami and ol eoyl et hanol am de,
B L
OfndeBhnd 5436 9BGnS of Gl digalaphenyl Ang of URIB524, Nsities &js moiety had been
394:277-281 (1998);. R gr' z gq Fonseca, F. et al.

1 it oh o crmapySbesiisd (@%‘gﬁ%’%". “lExanpl e 17, [277] This |
exa§il| enpeiisanaltdeggt Mithd exploitionrof sibeiident affads whpset up m two
over '50 conpounds according to Formula | o

| Istepsridrstlsstippal st of é@ﬁ“ﬁa‘tg eVieg Hii’ggfﬁ%ss‘zgf é’ag E%%{y%nm fest the
2Qeﬂ_s?<§ii o tneExarmmliend Sork édiont hd Bpopkitiophdeelpntouicgespetties; the four
nore defail ed 3D- QSAR anal ysi s of

N b st S RETEF P BR  SE ORHY FAREST] o combinations
S uoqqyogiﬁyé he rfégéilf.vg‘fer\}ag 95tathe % LALE LYY, 6r &) dEstAplors; (van de Waterbeemd,
H., et al. J. Comput.-Aided Des. 3, 111-132 (1989)); furthermore, a small (fluoro) and a big
(cyclohexylcarbamoyloxy) substituents were added to this first explorative set. Having
identified the more responsive position of the phenyl ring, as a second optimization 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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25 [279] Recently, starting fromthe assunption that
carbam c acid esters could act as active

site-directed inhibitors of FAAH, a series of

O-aryl -N-al kyl carbam c acid aryl esters were

devel oped that irreversibly inhibit FAAH activity wth
gooWO 20403342 and in vivo potency, and as ar Cs"ﬁ"fﬁz?wons“

exert anxiolytic effects in rats, t . .
B OP Rk RBFROAS BT e PR DA R oo eegon analysi
elviredy Boklat.. E. W @t al WrasdsbieSibr £2008pnterFaV ey Ne@, York30g373 (1978);

3 Med. Chem 46, 2352 30 2360, (,2003) . VCH Publishers
i%@ﬁM‘?ﬂnlﬁé%e?tﬁE%e’P‘@fe Ye (?lgzogsnml osleacgir%tr De ety I
Not akbw vorPstexfiogshe  conpounds bl ock FAAH, but not

several other serine hydr SES,. 8. 4 in rat brain

283y |HaMopiwad Spegiatiog é&%\?a,?‘” ipffoidon of FAAFL activity i _

CRBHRRAdIOIchg [ETephamsde & apubdtiate,'f By yongamnds 3a-z are reported in Table

investigation, ainmed at the definition of shape

requirements for the |ipophilic Oaryl noiety, showed

lt hgﬁ] RHeHQ MRS s& baem:fataemz edthdyndingrrbamyl ring 4328 ajsaled that the
ed to an inprovenent of.potency. . : uch the 3'-

oGa/TS8A SAPET S TR SR Pt A i In et thoue

t Hxiet%%r/\ghk a8 @-8escEl)bhisivitived assalte, inet coaipoundyedpotel ¢ the parent

352-

46, 2360 03 ich is | r b der of
r eFeRoEpe & FANT f("él%ét i ﬁ%t?’y ?a“lﬂ?é‘%"é’ ) %‘?%@?s‘gﬁg?% rgﬁgterétu ryvaendOr =0
MRlagsk©Sonathe bier Hungtallnbé parb-sibstitutsi compoungds wrts| lew poegy than the

obsérved for the.fqlded conformati 0.
e ipresEd Gy Flegries S piTpai ity s GhysaRblancaniatie
ngsti! 1100 sdi- Fhapeichefits o nhommed positianf wam thetk&arp gpanded to explore

(Reggio, P.H., et al. Phvs. .. Li Dk ds.: 35T herefore, 12
e

PQSShbaY sssuRI(3atz ih TaiIBF) vece pllastedsp redlargg & space representing
(Barnett-Norris, J., et al. ., T. et
N
ChYStabanslyl BRtp (it Othe aulpinmplybxgronp iFAAHPratecPartRef 1t (i.e., the acetyl,

i nhi bi tor_ nethyl arachidonyl ,. f,l uaqrop : t MaRG)stituents,

( BRogosFthy}yor W%O’@IEP@WE Ef%ér,‘ 351?63‘%&9%&2“8 b@? fré{\? eal ed

? i‘g%](ﬂ%gﬁ 10 con pdbml;, ihad mgef\taheticmriladihdmﬂxiﬂi;(@tly (@mgsstrﬁ n unities) and
e 3D-@SAR anal ysis of O aryl-Na ar bam _

acietic niki besk peeticallnancorelasd thgect ef@%ﬁg e%g% e &‘pognn%gg and -0.16,

of a regjon.corr. iAg i @n DeRphilionmpfandrsteric (MR)

S T A i o e

i nfkdviptons (- pAkEBNCys tottlmjgxomgig%sltlimg optpig bigdpydgophilig substituents.

interaction wwth the enzynme binding site. The nost

pot ent conpound found in this series was URB524 (2,

Figure 15 5), having an |1C50 value of 63 nM To

expl ore QSARs of carbamate FAAH inhibitors and

optim zing their activity, conpound based upon this

conmpound as the starting point were tested to provide

for a systematic exploration of the effect of phenyl

substitution. As in the previous series only

i pophilic groups had been introduced at the O-

position of the carbanmate, the series provided

information only on the steric interactions occurring

within the 20 binding site. To further characterize

the nature of possible interaction, a balanced set of

substituents, with variation of their |ipophilic and

el ectronic properties, was introduced at the
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meta and pare positions of the distal phenyl ring of
URB524, since this noiety had been indicated as
crucial by the cited 3D QSAR nodel. [281] The
experimental design for the exploration of substituent
effects was set up in tw 25 steps. Firstly, I

set WORM®BYEI t uent s, havi ng noderate si ze, V\HSP%T%@JM/OHSM
ennl ] g L bj.lA ¥ t he
TR P R ELR Cphale R
properties; the four substituents nethyl,
trifluoronethyl, am no and carbanoylrtirepresented the
four conbinations of positive and pggatd ve | evels for
the it and a (a, or aP) descriptor§ van de

Wat er beend, H., et ~~CoupD ¥ded Des. 3,
111-132 (1989)); furthernye, (fluoro) and a
bi g 30 (cycl ohexyl caranoyl oxy)~substituents were

added TO This Tirs{ explorative sgt. Havin

i dent i CP8Y the nor'®e responsi ve paosition ofg¥%%ﬁ%ﬂéﬁ%Fbi

ring,Uress2a second @ptim zation stEp the series63£9
subsi tuggents were gxpanded seeki gg, to mai nt ai n,587+148
signi figant and ingdependent varggtion among t g 4421
vari ables describiﬁg Iipophili(cszé ctronic a §44 C
propertT®es of the 271 WD 2004/ 9 PCT/ US2003 %544
substit¥ents, which is a prerequN@ite to i nvesti®Jate
QSARs bge mul ti pl e Hegression anal¥sis (MRA) 831480
E. P.; st al. Statiistics f@O)NIQE)NHerdHs, W3,eytoNew
York 308; 373 (1978F, van de Waatgrbeermd, H., 1@5.7816.0
Chemonejfi ¢ Met ho in Mol ecul ar sign, VCH 41.75+19.00
Publishgrs Inc.; York 49-62 (1995)). 5 [282},,¢
Hal f - et} nal conc@Mf¥ati ons (1503 for I nhi bitign. of
FAAH acBivity in N&% brain nenbrZnes, usi ng e
[ 3H] anadidani de as B substrate, t5 By conpounds 3&6%4@re
reportedl i n TQO(@®NHB-C;HR83] The fHrst linmited $éix1g¥
substitjjgnts at tde,endi ng phenylgring (3a-1) reeesd ed
that the meta pogijfion was nuch gyore prom si ngsgsof
pot ency_optim z %g%ﬁln fact, thqugh the 3'- 1Q57.+57
nmet hyl §§h) and 3% no (3j) derivatives resullggkhn
a conpodihd as pofdntlzas the parent conpound for
i nhi bi t3on, the 3NOgar banoyl one ¥3i) was nor e 486E2At
by an osger of 8®gW,t ude; on theHot her hand, &b6l5+the
para- subgti t ut edcegompunds were | gss potent thanltthe
parent gpnpound, y the 4'-fluofo derivative33e)y.o -
d

havi ng gpconparabﬁgiICSO val ue. [%84] The set g@ksi0.10
substitt®nts at t neta position_ was thereforg' £0.90
expanded’to expl 6FeOH15 statisticHl rel ati onshPg&™
bet ween3wubst i t UEHD), Pl operties anH inhibitor pdeeity.
TherefoBe, 12 adHiNHonal substitHents (3m z Phl7EBRE7

5) were selected t0 enlarge the space representing

i pophilic, steric and el ectronic properties; sone of
them were chosen for their simlarity to the

car banoyl group (i.e., the sul phanoyl group in 3r) or
to parts of it (i.e., the acetyl, am nonethyl, or
hydr oxynet hyl group in 3s, 3z, or 3v, respectively).
The 19 substituents,
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20 including H, reported in Table 6, had | arge

variation in lipophilicity (alnbst 4 it unities) and
steric bulk, both practically uncorrelated to

el ectronic effects (r with 6mof -0.19 and -0. 16,
respectively); they still had sone correlation ,
| i poPRPI+H0E34327¢c) and steric (MR) descriptors (#&265%%318“
0.63), due to the known difficulty to obtain bi

il i i f th Igleta—substituted
e s e s
i & 5. I nhibitory Potencies
?rtgétasesgr}c ested Conpounds on FAAH activity. 2 Hi

anyo O~ & Cpds Rl R2 1C50 (nM SFE.M  URB524 H H
639 3a H CF3 1,587148 3b H CH3 155:421 3c H C(O) NH2
5,909951 3d H NH2 360591 3¢ H F 6 14.00 3f H
C( O) NHC( O) NHc- CBHuU %m 3G ¢F3NA 145. 716.0  3h
CH3 H 61.7519. 00 . 3% 61.6 3j NH2 H
64.69.0 3k F H 96.6470 31 OC(O) NHc-C6H 1 H 361137

3m C5H50 H 420 3n C6HS 56542 30 GRCHHS H
1, 85757 3p n-@gﬁ H 11016%3q NC2 _H 49,62 0—3r

SO2NH2 H 26.54. 5 obsd caled
URB524 i H 7.20 7.28
3g . CF 6.84  6.83
n CH, 721 6.99
3i C(O)NH, 8.34 7.99
3i NH, 719 7.86
3K F 702 719
31 OC(O)NHC"CGHII 6.44 6.74
am CeHsO 638 624
3 CeHls 625 630
30 CH,CeHs 573 628
ap 7-CsHy 696 6.0
3q NO, 730 740
ar SO,NH, 758 815
3s C(O)CH, 8.04 7.53
3t CN 747 154
u OH 8.06  7.59
3y CH,O0H 8.06 7.76
3w (CH,),0H 773 7.64

[285] Multiple regression analysis (MRA) applied to the data set composed by maximum 3
active variable, selected among 8 common physico-chemical descriptors (p, Cm F,R,MR, L,
B\, Bs) and the square of 7, gave no significant model. However, a simple plot of the potency
variable, pICso, vs lipophilicity (Figure 6) revealed that a clear relationship was f)bserv.ab.le,
but the methylamino derivative 3z resulted an outlier; this could be attributed to its bas‘lcxty,
making it the only compound with a large prevalence of protonated, cationic' spec1.e's '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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3s C(OCH3 H9.10.5 3t CNH 33.97.0 3n OH H 8.650.10
3v CH2OH H 8.670.90 3w (CH2)20H H 18.74.5 3z CH2NH2
H 21,1777,277 73 WO 2004/ 033422 PCT/ US2003/ 031844

Tabl e 6. Cbserved and Cal cul ated pl C50 Val ues for FAAH

Inhibition of the Meta-substituted Derivativ ,
| nc VMO HZOBAR Anal ysis. UR O Cpds R pl O &, PUT[US2003/031844

cal cd URB524 H 7,20 7 28 3g CF3 6.84 6.83 311 CH3y
PICa= 6. 04807 B 7%%&*0@?34 7.99 3) NH2 7.19 7. 86CH%3

G —713QBRB53D 3538 GOk O7NHs =0BYi A= 66.84 ¢6=P46 HRATGHEE
6.38 6.24 3n C6H5 6.25 6.30 30 CH2C6H5 5.73 6.28 3p

n- C3H7 6.96.6.50 3q. 7, 30. 7..40 o i
e g Bl el S B o
Q6. FstB@nts o Gl 18s One7scdlbs, 3parfoHR )relativnzhipg descidpdspy the

2851 Multiple regression analysis (MRA) applied to
trogEesgian ¢uad Tonposed by naxi num 3

pIC = - 0.52(0.12) 7 - 1.20@&0.14) n* +7.33(:0.14) )
n=7(URB524,3a-f) =095 s=022 F=378 ¢’=080 SDEP=033

[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 arachidonoy! chain in its lipophilic FAAH binding site,Frror Bookmark
not defined. 10 vever 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 (r?) and
predictive (g7) 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.

pICsp = -0.046(:0.009) MR + 0.80(0.18) HB + 7 29(x0.17) 3)

n=18 (URB524,3g-w) r*=076 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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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. 6



possible interpretation for the positive effect of

substituent hydrophilicity within a putative

| i pophilic binding pocket, attributing this behaviour

to the formati on of hydrogen bonds 30 between the neta

substituent and sone polar atons of the enzy ,

avaMOB4E3¥yr the para substituents. [289] ?ﬁgﬂ%&&mnm3m+tf
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259 S35 PCT/ US2003/ 031844 abi | i ty to inhibit the

enzyme. It is thought that the binding site of the

af orenenti oned arachidonyl inhibitor is part of a

channel spanning the whole enzynme, represented in

Figure 7; the catalytic Ser241 is placed in the

m ddl e of this channel, which extends towards the

menbrane on one side (bottomin Figure 7, left) and

the cytosol on the other. This channel 5 has a conpl ex

t opography, with a hydrophilic surface in

correspondence of the catalytic site, surrounded by

i pophilic surfaces in the two directions. That

poi nti.ng towards the nenbrane, which is occupied by

t he arachi donyl chain of the phosphonate inhibitor,

forms a lipophilic bulge allocating the termna

atonms of this inhibitor and a narrow tunnel having a

hydrophilic "ridge," which could be used by the

hydr ophilic head of OEA to approach the catalytic

site, 10 while noving along fromthe nmenbrane. Qur

nol ecul ar docki ng showed that the biphenyl noiety of

URB524 coul d, after deletion of the phosphonate

i nhi bitor, occupy the space of the arachidonyl chain,

with the nmeta position of the distal phenyl ring

poi nting exactly towards the hydrophilic ridge (see

Figure 7). The superposition of a m ni num energy

conformati on of the biphenyl noiety to the

arachi donyl chain, in the conformati on found for the

15 MAPF/ FAAH conpl ex, highlights the steric simlarity

with the first two doubl e bonds, thus supporting our

hypot hesis (see Figure 8). Interestingly, all the

pol ar nmeta substituents were able to undertake

hydr ogen bonds with sonme pol ar residue of the

hydrophilic ridge. The heuristic nodel described by

of equations 1 and 3 indicates that the inhibitor

potency of neta substituted bi phenylyl carbamates is

negatively correlated to lipophilicity because,

al t hough 20 the bi phenyl scaffold can be located in

the lipophilic region of space generally occupi ed by

the first atons of fatty acid chain, substituents at

the nmeta position of the distal phenyl ring can

interact to form hydrogen bonds with a hydrophilic

wall of a narrow tunnel within the enzyne. These

results indicate that noieties interacting via

hydr ogen bonding with the
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subj ect hydrophilic ridge can contribute inportantly
to the activity of a FAAH inhibitor. 25 Consi stent
with this prediction fromour nodel, docking of the
nost potent conpound in the biphenyl carbamate
series, 3i (URB 597), led to a solution which sho D WISE
the possibility that the carbanoyl group of URB
uaganmyakes two hydrogen bonds with the enzyme: one as

an HB-acceptor, with the hydroxyl group of Thr 488,

and the second as an HB-donor, wth the backbone

car bonylcogfpokfd dPde (hinais.e 9). Al together our results
show t hat conpounds 30 primarily interacting with the
hydr ophobi ¢ channel rather than the ca
be high potency inhibitors of FAAH. 901 EHch

publ i cation, patgnt application, , anal otaker
reference citedNg an rt g ification is
i ncor por at eB2by re ence M | [ o the

extent that it is n i nc
di scl osure. 76 WO 2@04/ 033422 T1JUS2003/ 031844 12911

Al t hough the foregoing i nvenN as been described in
some detail by way of illustratidRbland exanple for

pur Posgfefin ligh hhhbef & 88H AR 08 nuinbefrih 036 2.

readily apparent to those of ordinary skill in t he

art i nedchghyd membehe indepshidergly sefectddi Somrthe proupncartsisting of H,

h di de the
B e e o T L S
a%ﬂ@ﬁdhﬁr@kml-c731kkl-%u%&%ﬁ%d %h%d)@ landAuSQIBROMRA phenyl,

the formula: (Ra)n )m wherein mis a
ngafb@ﬁam%rﬁrmnwnﬂtﬁmiomeﬁhgha nunber from0 to 2; each
r pu .
conS| g?f’ fis ée?%clt(ﬂdﬁ;‘&ﬁqg@ gxt lu¥ cﬁﬁ%lsﬁlgﬁgeog L%%Lg)[alﬁllg%r %yg}ﬁlkyl, amino,
ﬁiﬁ@e&bo@m&d kyl, sul fonam do unsubst i tut ed C1-

G oal k hyd xyO CIo bstltute hepoxy, . .
and unSaiist P%lg%t&uﬁﬁﬁewgﬂ opehishy 563 yd Xygnazsubsﬂwted
t gy digd fﬁtdi‘ﬁdluns&tlf@edsﬁjc%%@@ dhgom the gr oup

consi sti'ng of unsubstituted C-d oal kyl, am no, and
car box theipdermaReuiicallyasedpiable saitethessed! opent yl |
unsubstituted cycl ohexyl, unsubstituted

2. A compound of claim 1 of the formula:

wherein Ra and Rb are defined as in claim 1.

3. The compound of claim 2, wherein Ry, is selected from the group consisting

of methyl, amino, and carboxamido.
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cycl oheptyl, and unsubstituted cyclooctyl; and the

phar maceutically acceptable salts thereof. 2. A

conmpound of claiml1l of the formula: / (RA)n H Ny O
yc"~yx \ O (Rb)m wherein Ra and Rb are defined ag_ dypwiISE
claiml. 3. The conpound of claim2, wherein Rbis

sel ected fromthe group consisting of nethyl, am no,

and carboxam do. 78 LLOYD WSE 4. The conpound of

claim1l, wherein the conpound is of the fornula: Raj

Rée HTke comppung of glrmel, ivhRegin the gompeunstis of the formula:

i ndependently selected fromthe grouprepnsisting of H,

hal ogen, unsubstituted Cl-C4 al kyl, unsubstituted

hydr oxyCl-C4 al kyl, unsubstituted phnoxy, @%d

unsubsti tuted phenyl, carboxam do, =z nam do
cyano, hydroxy, nitro, -C(O CH3,

Iomet hyl . 5?

The corrpoundHof claim4, wherein g one of Raj
NG6. T ad of _eRalm 4, wherei n Raj
romt group 1 al ogen,
unsubstitiuted G C4 al k unsuyibstituted phenoxy, and

i do, am no, and
¢ and Rae is ~ The conmpound of claim
5, vvherel n Raj and Rae are each H 8. The conpound of
cl ai m 4yhewdreRe| and Re, aronimizpadiehdy sdteed fdmfthe grdupeconsisting of

%ﬁﬁﬁ@m‘éﬁéﬁs'ﬁ&% gﬁ‘éfﬁéyé{ a&gx%}ﬂésl gﬁé&b"xaﬁl ﬂagrqucl Cy alkyl,

AGAGRHLARLR zpthéh(t))?y bhe ﬁﬁﬁfbstlt%ted-gﬂgn OOPESHAchi &S, a8liRd 'E’uffonamldo,

wherein RaZ is sélected fromthe group consisting of
t ciydrml, bydrpky InitreaCHR)C, dad tridaiomethyll - C4 al kyl, and
hal ogen.

5. The compound of claim 4, wherein at least one of Ra; and Raj; is H.

6. The compound of claim 4, wherein Ra, selected from the group consisting of
halogen, unsubstituted C;-C4 alkyl, unsubstituted phenoxy, and unsubstituted phenyl,

carboxamido, amino, and trihalomethyl and Ra, is H.

7. The compound of claim 5, wherein Ra; and Ra, are each H.

8. The compound of claim 4, wherein the compound is selected from the group
consisting N-cyclohexyl 3'-carboxamido biphenyl-3-yl carbamate and the

pharmaceutically acceptable salts thereof.

9. The compound of claim 5, wherein Ra is selected from the group consisting

of trihalomethyl, carboxamido, amino, C;-C,4 alkyl, and halogen.

10. - The compound of claim 4, wherein Ra is selected from the group consisting

of trifluoromethyl, amino, carboxamido, methyl, propyl, and fluoro.
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10. The compound of claim4, wherein Ra2 is sel ected
fromthe group consisting of trifluoronethyl, am no,

car boxani do, nethyl, propyl, and fluoro. 79 LLOYD \W.8ED WISE
11. The conmpound of claim4, wherein Rai selected from

the group consisting of fluoro, nethyl, propyl,

sul fonam do, cyano, nitro, carboxam do, am no,

PRENOXYThe cORBHNHD of YA AOX Yvhediel mya&&&wfmm the group consisting of
hydroxyethyl O CH3, and trifluoronethyl and Rae
i dluppo, eth ﬁf?&’b’ir&‘é’éﬁ?(‘?féﬁio @W@oslmq, A oxmmidos jamyng, phenoxy,

pﬁmﬁﬁ“@lﬁ?‘.&fﬁ?m Sy ELP ATyl SRl ifluoromethyl and

plRas isd€.eut i cal conp05|tion conpr|S|ng a conmpound of

claim8 and a pharmaceutically acceptabl e excipient.

14. Use of a conpound of any one of clains 1 to 11 in

t he, mapUbReidERte4] RmpFEis %Hﬁ@hslhga dobpRtihd Bf any one of claims

depression or anxiety in a nmamml. 15. Use of

cdripdliand apharmpcenically agdeniahls cxcipisnt 1 in t he

manuf acture of a nedicanent for treating pain in a

manmal . 16. Use of a conpound of claim8 in the

maBuf adt phanetewicak dompostidn Canpriting at congpalmdr eSsliaom 8 and a

or.anxiety in a mamml .. 17, Use of a conmpound of a

BBl E PERRB S ACPIEL manuf act ur e of a

nmedi canent for treating pain in a mammal. 18. Use of a

conmpound of any one of clains 1 to 11 in the

mafiuf adlseoé apgorapound difcayesne dlotlaimsehto Ad iglthe eeamafachure of a
I n je of clains 1

¢ SO Py 2 welth Rore il SPELRY Bl BIARI® 01 £r 22t ng

overwei ght in a nmanmal. 20. Use of a conpound of claim

8..n the n%nufacture of a nedlcanent for treating_ a

marmal Useof & et g d Rfeiiedtsnel §lams hdgntdiin the mangfasture of a
mlca%%ntﬁﬁeﬁfnﬁaﬁpm%nﬂf any one of clains 1 to

11 1n e manu re of a medicanent for treating a
condltlon selected fron1the group consi sting of

ol oy B o b ORERERLET Slinof T 8 SrufRnge e Hedfament for

t h@@dﬂgrtﬁapﬁesﬁ@ﬂ di Iilh)@étyf‘n@hﬁﬁahﬁﬂalf rom the group
consi sting of schizophrenia and

17.  Use of a compound of a compound of claim 8 in the manufacture of a

medicament for treating pain in a mammal.

18.  Use of a compound of any one of claims 1 to 11 in the manufacture of a

medicament for treating glaucoma in a mammal.

19.  Use of a compound of any one of claims 1 to 11 in the manufacture of a

medicament for treating overweight in a mammal.

20.  Use of a compound of claim 8 in the manufacture of a medicament for

treating a mammal for treating overweight in a mammal.
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par anoi a. 81
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21.  Use of a compound of any one of claims 1 to 11 in the manufacture of a
medicament for treating a condition selected from the group consisting of

schizophrenia and paranoia.
22.  Use of a compound of claim 8 in the manufacture of a medicament for

treating a condition selected from the group consisting of schizophrenia and

paranoia.
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