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AM DE DERI VATI VES AS PCSI TI VE ALLOSTERI C MODULATORS
AND METHODS OF USE THEREOF TECHNI CAL FI ELD The

w0 pooenoi2on rel ates to novel am de derivatives PEHUSHENE033329
positive allosteric nodul ators of neuronal nicotinic
receptors, conpositions conprising the sanme, and
nmet hods for using such conpounds and conpositions.
DESCRI PTI ON OF RELATED TECHNOLOGY Ni coti ni c
acetyl choline receptors (nAChRs) belong to the super
famly of ligand gated ion channels (LG C), and gate

the flow of catlons controlled b acet | chol.i ne
AMIDEADERIVATIVER POS ] Al

receptors of the ””SC@#@SET'HEHE@F (NI\/U) and neuronal

NAChRs or neuronal nicotrmc receptors (NNRs). The
NNRs are wi dely distributed throughout the central

nervous system (CNS) and the peripheral nervous system
(PNS). The NNRs are understood to play an inportant
role in regulating CNS function and the rel ease of

many neurotransmitte
nor epi nephri ne, dopaw@eﬁ?m and GABA, anobng

Ofl‘f?@{rﬁ/ent‘icﬂxsr‘élaﬁésrte nb{?elaf:mt(i'tié’I r{v%ﬂ Cﬁs t‘l’iﬁ%ﬁ\@/éﬁ%ﬂ'\z@gﬂ&ﬁnc

fects. Sixteen subunits een reported
modulhmrsjaﬁ reuronial nicotinie recdpturs, fcomiosaaon‘s?cormbr@,mg)ihe shdbe, apd methods
, and e. O these subupits, nine subunits, a2 through
forus'eg?u EPROUNAS ARAFPBROSIYAS M nent |y exist in the
mammal i an brain. Miltiple functionally distinct nAChR
conpl exes al so exist, for exanple five a7 subunits can
form a r ecePESCRIBRTEON QFOREL ATEDUTECHNQLOG&Nt aner or

© R acalTongling peesion (rATIREDbeIRE Bbs Sbrr dpmiy of ligand gated
ion chﬁr\é&élkchﬂlcg Mnd ﬁte fak ﬂo“}-:t%%atlm Eont;l—dll%ﬂ bler S@éh%lmgg @h) The

Pat er son, D. Neur o
nAChRS§0an b&divided5nto nicbtmi@ggcptﬂs of theehussclular Jlﬁmmn PNIVEI) ahd neuronal

nAChEF oF Iﬂ%}%@%ﬁgﬁ?ﬂ‘g&eﬁpmm gﬁyj}s) 7£hel§g%s a%%ﬁdélwﬁgtrib%tted
througmrrpﬂlre cerftra? AeFRGE B sRim (GNSNEhd the pBS ﬂtne@twgd@rttm (PNS) The
nicotinic receptors, along with a4b2 receptors, in the

NNRsarerndesstapchto play ar impartant gole, wereghpting FNSs dtiomandibe release of

many B @RRERIRYGisc P etk SCR NP ine, AR, TR sy
GABAfanidifg dthérlresul@8Din a @%Zhnge]&’bhilﬁ CNglc'Eheffécﬁé.e of a7
NNRs in neuronal signaling i1n the al so has been

aSixteas| Sybumtse)fm%m cbesruteperted 1, datgywhigh are ligantifiad as a2-

10, {13852 A O P e R U 72 CrgiEh G and R Trough pe,

promih&ltBASEst th%’?ﬁérhﬁ\’éﬁiry braftl Multiple functionally distinct nAChR complexes

also exist, for example five a7 subunits can form a receptor as a homomeric functional

pentamer or combinations of different subunits can complex together as in the case of a4p2
and o334 receptors (Vincler, M., et al., Exp. Opin. Ther.Targets, 2007, 11 (7): 891-897,
Paterson, D. et al., Prog. Neurobiol. 2000, 61: 75-111; Hogg, R.C., et al., Rev. Physiol.,
Biochem. Pharmacol., 2003, 147: 1-46; Gotti, C., et al., Prog. Neurobiol., 2004, 74: 363~
396).

The homomeric a7 receptor is one of the most abundant nicotinic receptors, along

with a4B2 receptors, in the human brain, wherein it is heavily expressed in the hippocampus,
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i nhibitory neurotransmtters, and lead to
neuroprotective effects in experinental in vitro
worceele02eé cel | ul ar damage (Al kondon, M, et aPCT/US2009033329
Brain Res., 2004, 145: 109-20). Bi ophysical studies
have shovvn that a7 subunits, when expressed in
cortexpthalapi¢ Burleis vential tegaiental axps apdsubstantianigre (Braad, L. M., et al,,

Drugs%zflgenﬁu’“ezs%q.gﬁg{y)b la{%r%f urt hernore, exhibit

atively CI urfi permeabi | ity conpared to

oTRhe#ol\biR T NINR 9 18 te Gfvhal S atinip B tHeaTIOS alsb-has BkerPdctively
Trends Pharnmacol. Sci., 2004, 25 317-24). The NNRs,

investigated éGentaticr, 8, et alnVéwer 1980 NEBABS). cChm o7 iINNRs have been

demorsHBE 1S REvIAlF Besheirad Phabity, TEORIp yiusefidre & éxopeand
inhibitof\eurSlPdis MRS ahd q’éaﬂQQ%Qu&E@lectﬁE leffeéts MekfRtintdntal in vitro
hyperactivity disorder Tourette's syndrone,

models oﬁcdb@ﬁmdemaa*; (Alkpoden; MLL et dé’rqg Baain, Rexn dOOGLUeﬂrSc 109-20).

Zggxgﬂ %aje u%li}%lh!ggé él@muﬁhgha‘} BJabunE%Szgl?%V 2l alc[ﬁqé}eterblogous

exprem%%tgx;rln(s: @g??te 31%((1: gﬁs)ens@lg%%apildiﬁ dend gﬁrtllx%}ﬁ?re,l\\%drngﬁtreﬁhvely

highenzaldiurn peoméapility hkemparediiiRetheaMN Roemmbihatiksd Dajas-Bailador, F., et al.,
canditiops, a isorders.related to attention deficit
Trenda?g(g%pp%ﬁ[)ﬁéogg 3?'('? 23)cogni tive inpairment (M),

STh NRIRASIHEgdnk R, a@l@fmewea mms%gﬁn% fikhctiehy, sB@fasd8arning,
denmenti a associated with Down's syndrone, Al DS

memogs piieAtion, aml dikreforgiis 6¥ediserdensel 4., él@hemgamtdlse@se (AD),

def, ltS hSChIZ rni iQ, L. F. .,
Parkingfisisess3PER A Rh T A S PPIERRY E0det DD Rbugees
syndrdi@é‘[%@lﬁlz hretMl Yipola€diséitler, ﬁlﬁpand%bﬁbco-ﬂéﬁéndeﬁé’é @(Ell%r JJ., etal,
2007, 1 1365- 1377 The oc7 NNRs have

Behavy Begin Reg Q(lédlé% 143 0%; &il@ét&berﬂé@?rém@rThieh Pmnts, 2005, 15 (9):
L. 06, 12:
lzzl'mb%amcor%!. %g af/l),jsybh' q"rﬁ)‘);j%thﬁé @?tslz\l/}%g of a7

NM3ze pativilasy,ahe s 7NIRE ﬁé%el@ﬁ‘llﬂlaéd & conditions ued His6¥ders related
treat a variety of diseases indicated above, such as

to attention definit-disnrdern ﬁD;-gD, é@h mildpoeeitive impairment (MCI), senile dementia,
demelﬂ%%s %?aqgfﬁ'ftﬂﬁt 9\& e%?enﬁa%%{o&@é&gwﬂﬁ D %&%ﬁ%ﬁe AIDS

nvo ves Ccogn un’c Ion

demerﬂ&pBR:k?s difeabes as WellGis cOBITRVY defioitd asdocRifdd With @@ﬂi _Fhrerﬁ% (Martin,
, Curr. Pharm_Des., 2006, 12: 407-428 he NNR

t
LF.. ot phohsrshaphemeealoioriBes), 1090 Ll 56 nRamorelh i, N., et al., Exp.

Opin. ?E alfenps’ %\W ql?t lfs)orl] 652 :13’?7'35’2’% o%g\fﬁﬁs*nﬁ Ve a S(bgeezﬁ'gégned to

slow A63se prb@reéﬁbn 1£ﬁﬁ(lﬁﬁﬁdreﬁmmt€tal DCurEPRariDEs., 2006 12: 677-
I nvest. Drugs, 1999, 8(6): 747- 760; Vincler, M) Exp.

84). pin. I nvest. Drugs, 2005 14 (10): 1191-1 198:

Bégg rdknﬁly(, ﬂodu%l%tt 1’\/1%@ %ﬁﬂl&s dwonsé{a?%ltp?gm% potential to
prevesdUr firead WA ety oﬂ:b@@es iA8Rdted hBovel Such ak3A8; dBiédementias, »

Vincler, M, et al Exp. Opin. Ther. Target s, 2007,
schnquh;emmrggl;qdegmquf withan underlying pathology that involves cognitive

function including, for example, aspects of learning, memory, and attention (Gotti, C., et al.,
Curr. Pharm. Des., 2006, 12: 407-428).

The NNR ligands have been also implicated in smoking cessation, weight control and
as potential analgesics (Balbani, A. P. S, et al., Exp. Opin. Ther. Patents, 2003, 13 (7): 287-
297; Gurwitz, D., Exp. Opin. Invest. Drugs, 1999, 8(6): 747-760; Vincler, M., Exp. Opin.
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attention wth regards to pain relief has gone to the

a4b2 subtype (Decker, M W, et al., Curr. Top. Med.
wW@h@aip02d4 : 369- 384, 2004). Although the a7 NNRSI/H82089/033329

| ong been recogni zed for their involvenent in the

i nfl anmmat orilures onse through inhibition of the

Invest; Brugss2005 14 (40r 1 1 cHSS; Bummllteow tHrngtyal. afup. dPniar Ther. Patents,

200 YLK s Vel DS ot e8P 00

1819- BB ONMiRsclérNMp2dt Al ABxpv@plin. THeF. TuR&1sQROET, 12 (PR8I BITRNMOEL of the
a7 NNRs in the spinal cord has been identified that

attentigp ditheregardniopain redis hassgsng to theauZaubtypei(PackeneM. W, etal,

T -

recogrizA t%t%t}%%q;’ivasgﬂem%@ Qi’e)mﬂﬁnﬁﬁi&? Fés\éSns'ythWEh E’lﬁ{lBl'u%h of the

agonlst has been reported to show ef |cacy i n nodel s
releaseof waer operosis &acmrdlgw ahd pther cytakinentiang, \H.ghalWature 421: 384-

388, 20 forgjesentSyidees s Res, Ch U8 e o7 RNRS 28 PAIb H. el For
instang] % g:%?&l‘%{iﬁﬁ Yo P ﬂ;{}rgg i8R gpmalec@wg-g B iEnYifie® ﬂm%ﬂdnates

ofy gati ng, anal gesi a and neuroprotective
neurotedrfsmidsiornvdssociatedrivithshe paig-relfvirp effe‘ces:dfauedtmmadnpdmds

(Cordgb-pusabiM: < Bbckiogr V@ tiegs ot U aar0 T Eopnhb: o sectve
o7 N GBS A BB RIS FHNGRy FPmEASI bPYARH e an

gastTol ntestinal® proble ere

persnsreaeﬂﬂhmmatta’ytpufw(Feuérbmmei ﬂQWewmpimmauﬂdg 5b6254- 263 2009)
race.the beneficial effects of nl‘?otl ne, or _an NNR

) deotige isnown teiRroyide prhgesst aticatipr aB¢ FREMINAPes formance, reduced

anxiet s 5 TR b Rigay AR rRut R TRER e

admmﬁd'cbrpdlsSudH ¢ffeets amé medlhtedFﬁ)anhHmom-lsele&X\m eﬂl’daeof ni2oMixie at a variety of
1213-22; Pichat, P, F? omg{ for

nicotiRg G3A6BIF A kboan SIGhiRyEr mitspne o Raipbrdtosnaiveyse Canamences, such as

cardloQIQﬁB%' Ad ﬁﬁoﬁ*teszlzlzpprogfé&sbgﬁz@ofd%@{' lifctetiQa hE'&f l%‘i&entlfy

per ormance of rats in soci al recognltlon
subtypeasedsstive compdmﬂds tthm ymbwase dlznbanefroidbe ffeats oiimgmtutel, oean NNR
Psychophar macol ogy

l‘gand?B’EqFme%@gﬁg %@fﬁeﬂk{w 7779 al so reportedly

fESEhﬂnPIe@bﬁfe bh@d NRRUREAr@S, SiEh bé pmp@smb dnammeomm are a7
otentiation (LTP) in a proposed cellular nodel for

NNR amsﬁs tHpjen M nevads . Pharmacel. Exprither, 2085£312: 421322, Pichat, P, et

Lett Conpound A-582941,
al, Soc'rf%/zﬁ'r Nﬁ?{"ai@%ﬁ? ’?&sgrﬁzgt 2é§§rpu§%gﬁ\ﬁé%% ‘enhance cognitive
PAnbeBoiafodds AR-R1 BTV Whid belf déppied ed ahpiovy 9e1¢bﬁ1ﬁﬁn‘é@§f rats in
such as AD and schi zophrenia (Bitner, R S al .

social yecogpilions waleh gazesp ooin] lbztpnegv;o-da_t_msmdrbszfrpgmwg gpmems (Van
KamptR SMP P& 'ifA‘s’k?f{oH%BIﬁcﬁJo?o C(B[éhgz'obg ﬂp@jmsz%%:sj’ e&ﬁ' L7779 also

uncertar i agoni

reportedly dadilitags iR do@ionufdippbeampildphg e potsntiation duep)tnﬁ a
sust edact | on and, desensjtizatjon of the NNR In
propogqglﬁeﬂgg{ laég)’ﬁagpgg angymemory By ralsd Hunles B &gt al., Neurosci. Lett.,

1994, 168: 130-4). Compound A-582941, an a7 NNR agonist, has been shown to enhance
cognitive performance associated with neurodegenerative diseases such as AD and
schizophrenia (Bitner, R. S., et al., J. Neuroscience, 2007, 27(39): 10578-10587).

Despite the beneficial effects of NNR ligands, it remains uncertain whether chronic

treatment with agonists affecting NNRs may provide suboptimal benefit due to sustained
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al l osteric nodul ator (PAM can reinforce endogenous
cholinergic transm ssion without directly sinulating
W@ b@otiemget receptor (see for exanple, Al buquePQEs$2009/033329
E. X et al., Alzheimer Dis. Assoc. Disord. 2001, 15
Sup 1: S19-25). Nicotinic PAMs coul d selectively
actlva%mdéleéewrﬁ@aa@n Pf/ﬁhﬁm hcepndrasicle 22RNRSs, administetinggl gositive

al lostegggr&d[uﬁa’?&g?we% ah rmﬁf_{e 33 ncfbthX(ﬁle L{ﬁgﬁ geﬁr@%F 5%10% without

directlpissmdméngythe ?aﬁ@&,re&p((ﬂ)(see%r exkdple, A]bﬁ? e B, XJ, et al., Alzheimer
be benefjcial to target a7 NNR function

Dis. 4531 isoidy 2008 ek SRR 1{ BLS- 2R NEABNS HARF sevld eapiively modulat
the actﬁﬁfé{)&éﬁ@g th' dgﬁN?Q{l?s %r&@@& 15{]81% rrégénl?l 0Lg ?\Il\tllgﬁslef:tlve PAMs have

nergic n ransms fon

emerged (Iaghihykaet alv, Rty g \DIRENS Dk Bigesviesy, 2007, @9:H9-106).
PAMs for enhanC| ng channel activity have been proven

cFonseguantly, ik wouldls banefipial wAmmat 2 Sunctinh by enhancing effects

of the B EH H B R n PR 8 OB R v PR R oIt gy
endogéioud tholin¥ic néﬁldfrﬁ’r@nﬂbsmril&ﬂﬁoutlﬁrecﬁ‘ﬁacﬁﬁrhtmg 879RRs, like
only a few NNR PAMs are known, such as 5-hydroxyi ndol e
agonis{ss -Thylged, PAMsrfer cmlmpmgglcmmhmteatyﬂmve heensproven eliticatiyn,
ed fro

succesSlE 1A s @p BTSSR AR Eapinshypituga. apd mpurogteroids

behavekas“mmsIaahhé)attdiﬁtmwﬁtdsf(lél@(rér?th @t hﬂ%@ﬁ%uﬁo]ywl 1998, 18: 35-86).
responses, and PNU- 120596, a urea derlvatlve was

r%é@tﬁwly 8 few W&?&Mmfe;kaogncsuchm Srhydroratindsie (cHEBy
| t) t
vermli el R b e A ek {01 AR5 S

acetyldmllnMrasee(s\(m‘E)q Reoeittlyl, deristein] 2 dlivaSe inBEBITHD M4s 2&FVrRd to increase
t hi azol e, _and benzoi sot h| azoles (Hurst, R S., et al.

a7 responsgp @ng PNU- 1203095 2 upg: denizatives 35 reggmd(go mgream: theegotency and

max1 i@ﬁ%@fA@f% Sgr%gti’ﬁkl%’vﬁ }%@ Zd&( é?# F%}E ce&J ?)'y

amphewmmé &l hays. dBeNNNREP A MAHAKudE BériativVes diﬁ}(.ﬁmﬁ:hﬂﬂfég mdefe,
non-speci fic effects, or can only achieve linmted

benzom@%%% ﬂlﬂéquhénééﬁt‘¥(&$0thiéml©‘iﬁ{l§§tsRe% &hiabr & NenrogaRs2005¢25:
g Al ly
4596 GRUIHRILLY. G004 s OPARAIAN) 07 ST 00 s 250870

OHoWeles, WNR mmsqmstenw Rndvoni géﬂeezaty den@istrateav@iRtactidity, have a
nditi o gﬁsesom ated with oc7 NNRs. It would further
range %&%&P@F i6|eEferts, Pespronly aghieve limited acesss 4o geeptl nervous system

Wherewmggat%wﬁglg:% kS cay of treatnent while reducing

Cl a ed with conpounds targeting

n&cdopdiaklyniteaiuldbe bértiell & ieify 2@t @edvidehow PRGM lcdinpBénds of
a7 NNRs. Consequently, the present invention discloses

NNRsga¢ epmppsitiensder trmﬁg\msarqmtms prwitionsiasyeciated with a7 NNRs. It
would?@%%'b%%ﬁw 101 flf W%ggp? can prowge 1mproved efficacy of

treatment while reducing adverse effects associated with compounds targeting neuronal

nicotinic receptors by selectively modulating 0.7 NNRs.

Consequently, the present invention discloses novel amide derivatives that show o7
NNR PAM activity.



(1) or a pharmaceutically acceptable salt, ester,

am de or prodrug thereof, wherein Rl is al kyl carbonyl,
woyapogem or methyl; R2 is hydrogen or net hyl PCHUBZ0%033329

single or double bond; X1 is Nor CH X2 is CH when a

Is a double bond, and X2 is CH or -CH2CH2- when a is a

si ngl e bond; XSSHWM%EETHEMMEN{HION Nor CH T1

ent | dr.egen kyl, aryl,
0 Shpal b RARTS) PR g )Y ner i a
| east one of T1 andHT2 I's other than hydrogen, L1 is
-C(O N(H) CH 2- (HHC(OCH 2-; L2 is Oor S; and R3
is al kyl, aryll | K L‘ or hal oal kyl . Anot her
enbodi ment rel at of uglng conmpounds of

formula (1), for III) Anot her
enbodi nent is d' te;dr"f'o t hod ‘0 ating

condi tions and’ di sorders that uI ated by the
NNRs usi ng conpounds of for )N formula (11), or

formula (111) or therapeutlcally eff gctive

conposi tions of conpounds of formJIa (), formula
(I'1), or fornmula (I11). Angqiher enbodinment is directed
to a nethod of treating a di sorder or condition that

| & hpfwpatesticyly acpopiablasal h.eétea@@t191> ehBICKFRE thereepviiesein

0 .treatnent, conpri sing

agmgr’?ﬁ@{lerl né)l ﬁgréapéeru Iy ef fect ive anount of a
CR dlydd)geﬂofmethg,'ll,a (), fornul a (1l1), or formula

I&% Aaoth ?n‘god ment relates to a nethod of

ngig opfohle ing conditions or disorders

rxl atledrbg;a7 NNR activity conprising allow ng
i spt ope- | abel ed forms of conpounds of formula (1),
f X7 im0l whien)a, is adofible foohd, and 13%)is Célyiant€HaCH,vwivhén ¢ & d single

bond: expressi ng endogenous a7 NNRs or cells expressing
Ond reconbi nant a7 NNRs and neasur | ng the effects of such

|xbh,qpxﬂ@bg&@@na@ﬁlwgfcppnpounds on such cells.
[ious, aspects also describe the use of NN\R |igands,

daqsh tare md&pmdem&whmmg@u atkyl, ary, cxbémlkylyhaioﬂmloalkyl or
R-L% u&zﬁ%}ékn ét%a%%neco ourddl& 18 o{he {h%ta'}th c[.l]l% or, preventing, or

L' is —-C(O)N(H)CH;- or -N(H)C(O)CH,-;

L?is O or S; and

R is alkyl, aryl, cycloalkyl, or haloalkyl.

Another embodiment relates to a method of using compounds of formula (1), formula
(1), or formula (III).

Another embodiment is directed to a method of treating conditions and disorders that
are regulated by the NNRs using compounds of formula (I), formula (II), or formula (III) or
therapeutically effective compositions of compounds of formula (I), formula (II), or formula
(11II).

Another embodiment is directed to a method of treating a disorder or condition that is
modulated by a7 nicotinic acetylcholine receptors in a patient in need of such treatment,
comprising administering a therapeutically effective amount of a compound of formula (I),
formula (II), or formula (III).
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di seases or conditions associated with NNR function,
in cell-based assays, for exanple in high-throughput

WO 2009800294si ng cells or tissues that express ne€T/Us200v733329
NNR receptors for the purpose of identifying novel a7
NNR agoni sts or PAMs of the a7 NNR BRI EF DESCRI PTI ON
GEnathgr eprbodines relates tea methpdofgssessing ar dmems&@mmhtums or

disordfes G RRE R NP0 R Xpur B A FoLgRsIERed e of

compdﬁﬁés%'t" ﬁﬁnhlﬁ (I)h%rﬁnm?asgﬂj C& @ﬁnmaqnm§ litGrae PWHA '&Eﬂ@é)&ﬁ?&%mg
Exanpl e normel i'zed to the effect of

endogenausbté rWReoﬂ&thkE’p&Mmg recombmant a7 NNRs and measuring the effects of
N - -3-(2,2-difluoro-1, bnzodloxol 5-yl)-5-neth
such ‘i(ﬂmﬂe '%l?{f%ﬂ é{éﬁ °§E‘§P§’°“'&9'§ oAk calls\- di met hyl ur ea) .
FUSH6R adpdcts AsE AREABE (1RUAsOBE CHI YRRy EAM
t he sane mannser for a PAI?/I ?Exarrpﬁ%ﬁﬁs }Pﬁg resr?nﬁse
compagpdsite stgntify @hmm&fuhtmgﬁ@mpnumdséoptr%m poéventing, or both,
di ref eren §e PAM té {%lr\] .. . 0
iscasgsr Gopdifipns;associated i B-funcfiqna iy esi-based assays. forexample in
high-tfoughpin fdtht, QJsmg(c%ha or HdsuEens] exPrdls tht"%t &y NNTe ?chbt%rs for the
condi dered as 100% and the response of subnaxi num A
purposai df lidenti fyriny néVaVocdSNNR%gohistsrar IRAM sl o PRI VOINBIRL. | at | on | s
plotted on the Y-axis as a function of the
concentration of the test nodulator (depicted al ong
the X axis) BRIEFDESERIPTIONIORINIEHRARARRARNL AL | on of
noci f ensi ve response ? i cki ng duration) oW ng
t Fxgatenblsta graphical ed:‘preé.eataubn af EAMu(eEtranmi esponse chivewddre

submamrﬁltyp ggélgrsquteg (9{720;{;1"%}1{ Sq{}elglg{tnliog %splpggz g?qs éle::tﬁyg’ed in the presence of

lncrea?cinhg B{)rtéfseﬁﬁ’zmonq fff“e‘pr %xﬁxérﬂg q§2 ngﬁfﬁonﬂanizgr ﬁ)stﬂe Ie*‘feét%q a‘teference

ost or rm

10 pM B,dwtmw[(nzl)%i% 24difldoreH LGsed@emaxolos yl/)@&nﬁbf}&ﬂ\p’?-d'nazol -2(3H)-
indicative of pain relief in this time period. DETAl LED
ylidengeNdkdpwethklurga). THE | NVENTI ON Definition of Ternms

{gh?é ista ed’o%erﬁﬁatluﬁ ?&Phﬁsetéﬁﬁes&?ﬁhéd ﬁ}%k g%]‘n@ﬁﬁmner for a PAM

40T e follown I nitions
(Exan'qbdﬁ B0)| dthe besponse o'Btlaand&debmd'Inm‘zemM{lm A€histhe préseteCdf the reference
up.. The term"al koxy" refers to an al kyl

PAM gold INMANTERE - (2 ddidivgiad | S henredipaleiy) romedyl-2e3-thiazol-2(3H)-

t [ I
yiden PN BROHAM A0 ENERA o100 FRRERSROAL of Sy RHBRLGR A
withowttan® PAM as 036X Wormalided (FoxM, potsnitiatiyn |stp§6ﬂlecb¢ﬁ sy, - ax:s asa
.pentyl oxy, hexylo and the like. The ter al kyl "
functl%aﬁ%e goRgepHAN O fﬁﬁe trsbmedwatos (dspicted dppg Eek?éﬁxw)

c [ :

P IR LG8 foaK. (RN Fion
following hgdtment wnth vehlcle or a PAM (Example 6) followed by exposure to formalin in
mice. In Phase I (0-5 minutes post formalin injection) there is no significant difference in
response. In Phase II (20-45 minutes post formalin injection) a significant reduction (55%) in

licking behavior was observed, indicative of pain relief in this time period.
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ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl,

i so-butyl, tert-butyl, n-pentyl, isopentyl, neopentyl,
wapwIneexyl . The term "al kyl carbonyl " refers POI/EHS2009/033329

al kyl group, as defined herein, appended to the parent

nol ecul ar noi ety through a carbonyl %&oup, as defined
herei n. RIPEBAHERDEACRIPTRONGF dHEINYENTIGbNy |

i nclude, but are not limted to, acetyl, 1-oxopropyl,

Deﬁniaogbﬁh -EEFEFShyl - 1-oxopropyl, 1-oxobutyl, 1-oxopentyl,
i ke. The term "am no" refers to -NROOR9 1,
i . I ; t
‘é@%ﬁa‘?ﬁ RrfR9Y9s ﬁ%ﬁ%gﬁﬁl}&fg& 131:&%1:%@ RSiddato E@t*eff&) 1R £31[RThe

ogen and herei n. Representative
definitéona)gsl detailedl belomno i ncl ude, but are not limted to,

1 N0, et hyl am no, t hyl am no,
ﬁﬁ%&?f’l‘g&?}%{om%ﬂ% %£{M¥9¥%m no, diisopropyl ani no,
OTIRd @Rith 280kBLy" r_fs {0t Ik @rou)) 8s H@ﬁl{@d"ﬁ%i‘é{h,'l 'a[}iﬁ?_ﬁciebﬁ to the parent

phenyl, a bicyclic aryl ‘or_a‘tricyclic aryl. )
molecwlacyoletythaough ancoxygematonl. | Represientative examples of alkoxy include, but

| kyl henyl f d t | oal | .
are noBETlon ethey, SpEeRpotth T RioEr By e ol Pt saiioxy,
hexyldXytandfil Il@t |imted to, dihydroindenyl, indenyl,
napht hyl , di hydr onapht hal enyl, and

t Eie tgrp dalkpk pheana pshgight qiriwanghied ghain hiydrogarbos containing from 1 to

c A : . i cycl nyl . e
5 cars R0 K05 RELAERAT O e B M4 Bt
ethyl, 83pedm4| ikepidpyl, a-buty 0 sexyBltyIc isarbutylf wstetsitylo ngeptidriydpentyl,
Represent ative exanples of tricyclic aryl ring
neopentybapdiasheRyk are not linmted to, azul enyl,

o o ", I :
SRRSO o OSER  pne pey, goendd o e
parentimolecularanoiegnthtumgh alvatbonyl grdupy dshiefined hergin. RepBesentative
- TNCRE N ST REERIE R —
. oal Liiaxy, hal oal kyl,
! oxo%rép%lf ﬁ.%g?%&g%‘%%@&gﬁa gﬁeﬂr‘%épt o, thioal koxy,
t Fhoteyo|“amited yferatod NRITRArwharzin. R end BF hare sndependently selected

ans _an r,oup,,.,as .defined herein, appended to
from HyfGEsn BB ATyl S S ERA Gy RePRBU R oBR R cuhinelude, bu
are noFERIES &) afinog] tnHARRIRS et%ln?e”th{*l%%d, ReetARopRBYIadTifo,
not limted to, phenoxy and tolyl oxy. The term

dimethydaminongiisoprapateenino,-dixthylamineapd therleket er m " car boxy"

" H . .The.term”" b Lkyl Y . .
CXPEnd arbL s PRy RBievEid O SRR o TRERRy dic aryi s
naphtl?@,@;ﬁﬁenﬂu@@dlﬂoai cydtiagityy, driarphieayl fasedblaydycibatiéRyl. depresentative
efi ned herein. Representative exanples of

examples ¢fdhe bickglic arpkinglyde, by areano lipdted to,dikydsoindenyl, indenyl,
naphﬂﬁﬁ,rﬁﬂﬂgﬁgplﬂmaiengl,%ﬂa ?&f%%%lﬁphtﬁéﬂgnﬁ T Thé rtll%%ylg LR Yd anthracene
or phenanthrene, or a bicyclic aryl fused to a cycloalkyl, or a bicyclic aryl fused to a
cycloalkenyl, or a bicyclic aryl fused to a phenyl. Representative examples of tricyclic aryl
ring include, but are not limited to, azulenyl, dihydroanthracenyl, fluorenyl, and
tetrahydrophenanthrenyl.

The aryl groups of this invention can be substituted with 0, 1, 2, or 3 substituents
independently selected from alkoxy, alkyl, aryloxy, carboxy, carboxyalkyl, cycloalkyl,
cycloalkoxy, halogen, haloalkoxy, haloalkyl, halothioalkoxy, hydroxyl, mercapto, thioalkoxy,
thiocycloalkoxy, and thioaryloxy.
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The term "cycl oal koxy" neans a cycl oal kyl group, as
defi ned herein, appended to the parent nol ecul ar
worgioetr§o2ohr ough an oxygen atom Represent at i vePERHRPIEE33329
of cycl oal koxy include, but are not limted to,
| ohexyl oxy and cycl opropoxy The term "cycl oal kyl "
ﬁheetﬁgntw@xwoﬁweys:m Ayt gioypsAssielined heraise gppandeq fofhe parent

molecﬂ)ﬁsdﬁug@ @%ﬁlg&ﬁg% gmg ?/Rég) ?s@ﬁtlé{lgé ?)gangﬁigga Jr)fgarxloxy mclude but

arenoﬂérpftedsmnphﬁuoxgaﬁokm‘l}albgp of monocyclic ring systens

clude, but are not |limted to, cyclopropyl,
@l‘l Bﬁt%r °%@cmﬁp‘§rﬂﬁ 'CS’@PErhexyI and the like. The

t'?ﬁe”i’e "m%EQQQBH'E‘F , -Br, -1 or -F. The

term"™ a{: oxy" neans”at ast one hal ogen, as
délﬁd nemi "tmfb@(yalky&pmemecbathmdyrpomrae defimal lmmhaﬂppended to the

parent gl Feas e darcaigh ap AT efbufefvtehied Besefic Refeesepthiive pramples
of caerQS/alk?rﬁhElﬁge tdit areriok HATRE LS %Nbox&ﬁl'efﬂ Hor @ﬁﬁ&)ﬁ@ﬁwl aa.

pent af | uor oet hoxy. The term "hal oal yI neans at” | east
carboxypeopyhl ogen, as defined herein, appended to the parent

| | «Lh | k |
et TPkt 0L Sy R one S B netihe FRe inded o the
parent Bilecuif nidiktyl thidugR en bRygel dtdHO R‘ég@fsaﬁbblv&éﬂaﬁ{mmybloalkoxy
2-fluoroethyl, trifluoronethy 2,2-trifluoroethyl,

mcludpém areingb Hasted §o, cyslobelexy a;xddlyslomrwmoent yl. The

lﬁ "ﬂ #‘24“9’ b g%?eér%% ggr?é}l%c?«%hc I %f’ %’ﬁ? %88%2 e rfig systems

are exmipleﬁ@d by sungrited clybliioly deoearb@r @opp canaitdid fied 3eredaibon
Represent ative exanPI es of hal ot h| oal koxy_ include, but
atoms. Regprgsantativgiexamples of moppeyslis gngyysiems inrdudg, jut are not limited to,

cyelopdpl el B, Y e Eyel e B P a v " The
nﬁhmteyml"haiohet'mamgem mieans-C3, -Br, 4 orelber ed ri ng that
kA el e MR kel A o
parentmpﬁﬂzﬁ'qn&}eﬂgh%ﬁ B%@ﬁm&ﬁ% gou@?fﬁfég Cf,"?ﬁ‘ %Eﬁ‘é e@)tatlv

nbered r ontalns t
examplesrrifdwalodikosy énchadey but ase noﬂlrmttdetsb 2 dluoneethanys triﬂuoromethoxy, and
Hﬁ} uI ar noi ety through any carbon atonor any
penta Pt abl e nitrogen atom contained within the

heheiehn "KaloalRYI0 \vh&had at 1BEt oRE ﬁﬂ%éeﬁ/ Ak ABfiked Ierein, appended to the
mai nt ai ned. Representative exanpl es of rmnocyc1

parentineelequanryeictyribiaugh an lolky! groapnast deffinagd hexgir. oRepfr@aeptatlve examples

of halda'iﬂa\q ?r?c%&é,g asrg ﬁ@l %%(Mo gg’éﬁol}:@ﬁe L%lyFl?lﬁf(oggﬁsﬁobﬁuoroethyl,

trifluopni@liylny,2, 2-@muaidﬂth/y|l,, peRyaiuetdéthyl t RdrReKIby-3-fluoro é)entyl
thiadiazolyl, thiazolyl, thienyl tr| azol yI
t Fheytermy halowllﬁﬂWy@nqaas pldeast obe halogena gs de anéfheaem appended to

the pafERf‘Hl%Ye‘é nﬁﬁtﬁ]@é\?éﬂ ;hxi@gp){yggrgupo g thlmfi(ﬂfergin Representatxve

nonocyc
exampimnfdmhithloalkoxy include, but are not limited to, 2-chloroethylsulfane and

trifluoromethylsulfane.

The term "heteroaryl" means a monocyclic heteroaryl or a bicyclic heteroaryl. The
monocyclic heteroaryl is a 5 or 6 membered ring that contains at least one heteroatom
selected from the group consisting of nitrogen, oxygen and suifur. The 5 membered ring
contains two double bonds and the 6 membered ring contains three double bonds. The 5 or 6

membered heteroaryl is connected to the parent molecular moiety through any carbon atom
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heteroaryl fused to a cycl oal kenyl, or a nonocyclic

heteroaryl fused to a nonocyclic heteroaryl. The
Wher@yabies het eroaryl is connected to the pareneCT/US2009/033329

mol ecul ar noi ety through any carbon atom or any

subst itutable nitrogen atomcontained within the

or anytsubsfitytablemitregen #t9m copjpined wadhin thgthejsrenseh prayidaddbatipsoper
valanddi Hltaﬂftzﬁya?d ﬁ%ﬁés&ﬁﬁﬂ%ﬁ%ﬁfﬁpl@(m{)ﬁ@?ﬁc R%tg%%l')ll Snclude, but are

het er oar not

not linaizedli togfniyl) imibeautylpisoeazolyy,) isothanalgf, wxadiyzolyl, oxazolyl pyridinyl,
benzoxadi.azol yl , be 20|sorizole benzoi sot hi azo
M

pyridagisi, sanmiging, Pyiaginyl ayeealhasriglyl tSEﬂ’zQ!ﬂhﬂbiﬂiéW}Y' thiazolyl,
thlenylﬁ'sugiig r#z X d trlgﬂﬁﬂpyfﬂegiofﬁ ic 'hQQPAaXS‘JYI bﬁgl@%‘?laﬁﬁlnonocychc heteroaryl

uran, Tsoin
fused tvagoplteinyl; odla n;dnpcyolmzlmtemq;myll ﬁﬂs&det,o a cycloalkyl ora monocychc

neterofyl RSes B0 st SRATDH. or PESer AU PR Bisil taok mompyeli
heterohﬁ"i’ ehd ﬁ@{@k%&&hé@f‘ﬁ'c'o)ine':c‘l’é?istb'tﬁé‘f)ﬁ'@nt%éllécﬁar 3101e2y thPough any

4 substituents independently selected fromt
carbongatommr@om substitutgble hitedgenatom editgingd within tha rbydyohg/ heteroaryl

provicﬁg{tl%?g)éﬁd@)gg%lgrgq)édgp@rtamﬁcgl %&é{gﬁse\{\}@' FH‘%‘%&{CE g§§fcyclic heteroaryl

includk mlﬁafelﬁﬂ%ylmlfehlt@%ﬁinﬂai k%uzmhauz@myﬁe@wfurﬁw Heﬁfdnadnazolyl
r ox " hydr oxyl 4 means an -CH group The term

benzmsnml?plv:@mrﬁ@anm# bsnogmalﬁ lmbeﬁzerhwquﬂ; razribgphenyl,

cinnf 1S S, UL S0 e DB RS GRS
naphtli3eidirgs; eﬂfagélbpﬁ:cﬁmnm ﬁﬁrr@lf)[lhlbw&dﬁnw quisdlitdé, quingxahiny and

not limted to, Representative exanples of thioal koxy
thienopyridingle, but are not linited, nethylthio, ethylthio,

,t, ?ﬁ% fcl)%y Jall E%&?,s ap g}eer géf'{tltgn gge 0 ;/[g)l%ggf E&Hstltuted with Oél 2,30r4

substithefits edéplsicatin selagpe frdarkht grévupecopsisng ofﬂk@qu laB:lyl aryl, aryloxy,
noi ety t ughaslfu om_ Represeptatjve exanples
carboxgf, © isalhlsﬁo%ﬁc Y;yeloa @@xymoagkwn slopliyf hafoeed,
I | fane. The term
halothf ﬂ%@p {P.E)«%(é;l/lﬁﬁkeﬁa%y@féglk?ﬁ(f tﬂiasf}x{)@l

ans”an aryl gro as defined herein,
a’ere teshnd'hyy drok j'comp'thydrixylfoheanslaar-Okbbgretip. t hr ough a
shﬂ!fur a,tom Repr esent SH ve exanpl es of thioaryl oxy
i NOF 550 "MEEEAPIR NGNS 3-PH '8Pt 0, t hi ophenoxy and

t Thy tetm! 41808 koxy Gefeld 1 anRfl B RE&Ip2hs 4¥finedHeRsiS, dpPeRARS the

of admi nistrati'on, includinrgintravenous,
parent meleewlarsmaiety thrau@hraaq@éfnr atone aReprmmaasc examaples of thioalkoxy

utan s aarticul ar ect
includ R TE 1P, R ARG BtV E o PHET &t Rioalithngtuge, but are no
hmneéRﬂéﬂayltma@ﬁylm@qe@xwmthimhd fehamies activity of an
endogenous I|gand such as but not limted to ACh, or

ant he lesme Hijoeylgalkemy " ietsrectiosn cxgloatkyt groupeastdefined herein, appended
to the tp%t%ﬂ{ %fg@#@' \&ﬂlkéé% tlg(rd‘lggpa{ 8Bk aRh.! Re;?x%sen?aq{\}e exﬁrﬂaﬁ% ofto

ose s
thiocycloalkoxy include, but are not limited to, cyclopentylsulfane and cyclohexylsulfane.

The term "thiaryloxy" means an aryl group, as defined herein, appended to the parent

molecular moiety through a sulfur atom. Representative examples of thioaryloxy include, but

are not limited to, thiophenoxy and tolylsulfane.
The term "parenterally” refers to modes of administration, including intravenous,

intramuscular, intraperitoneal, intrasternal, subcutaneous, intraarticular injection and infusion.
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wi thin the scope of sound nedical judgnent, suitable
for use in contact with the tissues of humans and

wo omeno@m mal s wi t hout undue toxicity, irritatP@RUS2009/033329
allergic response, and the |ike, and are commensurate
with a reasonabl e benefit/risk ratio. Pharmaceutically
afbetsrmbPesitw Adlosterc MadulaordRAM)] mdaas arcompdhed that ¢rhances

v §39 o En BRI e Sl 8 L WA, oA
adminfstgeéd adonlist. by reacting a free base function with a

sui table organic acid. Representative acid addition
sahe rmpharmaceusisally pecentsble salii prpaltd refewsttathose salts which are,

i B34 o S e S AT s AR BT pe e
humarsang howatdnimala wdthodi gndue asdtiey, igitatioe, aldrgResiondse, and the like,
hem sul f at e, ,fLe t anoat e,, hexangate, fumarate,
and arg, GOMBIEAPYSRALE Y4t ﬁgﬁ&?%ﬁ%ﬁe& 1t/niskfRtpo Bheramaceutically acceptable salts
are wel-KNGWRPMMES Banghl Eaﬁ?%‘éﬁ bé ip?eﬁ'h{y.dqﬂ A HurihfHedifai isolation and
mal eat e, net hanesultonate, nicoti nate,
purifi@tiompfithe zbmpesndsfafibd mventiom atseparpalyolsyt eactivgcs fraabase function

i e S A TS Gao o Lo A o e
acetatcg %gﬁﬁfé?hl%ina@, Hhﬁﬁz\l‘a&arﬁie‘: BEPRAR! BenzPrdsal fHFAE BiIRRA bhityrate,

undecanoat e. } so, t ﬁe basic nitr ogen- cont al ni ng
camphgrate,pamphorsblfonpietdéiginconate, glyctrophesphaigehersisafate dwptanoate,

| .k hal i h thyl hyl || d, but
hexangiEfpmagte, 25 roRHERR R minec by itpincRls Biyior i dtilnate
(isethidfatél), fRtdie/ mal€hit€ nidthaneSilBdtiald, nROEn&te iApliikdIétis@i¥onate, oxalate,

l'ong chain halides such as_decyl, lauryl, nyristyl and
pamoaie, paetinate pesklfates3-pheryiprapionatadpicest, pialaterpyopiprate, succinate,

e 50 A B RN s
Also, the dasib altrdgenebhalnisggroapaca &Scrtﬁferﬂieédi svithBuciagents &9ower alkyl
ca

.. enployed to form pharnmaceuti |y acceptable acid
halides spgtids snet ¢tbyl Reapybiand buty! phioriges bromideyandiigdides; dialkyl
sl by, B0 RS oS gty Rty 8o
decyl, iairel, myaisiyll and steariyheldordddsgibroatidescandriodides; iaglylalRgbhatides such as
ddition salts, can he prepared in_situ durjng the
benzyf quidpheneiby Lhrogides g gthers: Water sroigso IeRs stiepsrsale pradycts are

thereblyJpfiddon by reacting a carboxylic acid-containing
i ety with a suitable base such as the hydroxide,
cExdoplas ef anidsowkish bambt employed phfarmephatrmaceatitally acceptable acid

..acceptable netal cation,or w.,th anmmonia,or, an oyganjc )
additigy St P Tude UEh digrgans acids 45 RyAgochIACi by reREemic ek, pylfuric
acid aAd PRIPRGY CacidR hiP suchDrgtife adidy asH@1i0atid! mAlei€4bid, Succinic acid,

cati ons based on alkali nmetals or alkaline earth

and citrictagids Basichadslition salts gan beprgpaneyl ipsitindwingnthe dimhkisolation and

s LAY B o055 i e

with aisithblelba@ saohaNhe Hydiokided @ bondt@oMBIDaMBhate of a pharmaceutically
t et raet hyl anmoni um net hyl anmoni um _ di et hyl anrmoni um

accepiable patplydatipienVilhammonia Ayaruenganic primary, secondary or tertiary amine.

' I ' I ' . 1. Like. .
PR BBUD LM RIS A% o4 gt
metalsodr alkaline earth metals such as lithium, sodium, potassium, calcium, magnesium, and
aluminum salts, and the like, and nontoxic quaternary ammonia and amine cations including
ammonium, tetramethylammonium, tetraethylammonium, methylammonium,

dimethylammonium, trimethylammonium, triethylammonium, diethylammonium,

10
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base addition salts include ethyl enedi ammoni um
et hanol ammoni um di et hanol ammoni um pi peri di nium and
WO REenemdfi um The term "pharnmaceutical | y acceptHEBb209/033329
ester” or "ester" refers to esters of conpounds of the
i nvention which hydrolyze in vivo and jnclude those
ethylammeniugt andthg dike. p}é{@m.rmresqntaﬂwe orgmm]arb@sy ugegul) ferpthe ftnmatmn of

e 0 SRR e i L UL 2 B,

plperldlm\dﬁ’ﬂhnd)ﬁlpbﬁﬁimldﬁ G -to-C al kyl esters and Cs-to-C
cycloal kyl esters, although C -to- esters

pkhérigrm cpharmaeytically aqegpta 'Gr?E‘GD n%Fs eaﬁer f@%% foestqrs ¢ of compounds
of the fn%ﬁﬁﬂale\uﬁl% hyd@lyzE 9 Wi (illlll(!l% %Hs@tﬁaﬂr@ﬂ@&% reladlly in the

accor ng to” coriventi on ods arnmaceuti ca

humanasdgpo kdalve thegiaesrs compotrel @mmhdhﬂemﬁ]tExamplcsn@p}gnmqnstlcally

acceptgfip PR ST ARG TS RGRERR oty BN FRrosdH Cado-Cr

cycloaﬁ@?@été‘rs afihdugle C, - 63 aAG Este8 Arepr e&‘%ﬁéﬁc %fsﬁe?ﬁ(éﬁ* th€ c8apSunds of
such as ben20|c aci 'n the case of conpounds

formulad bt ﬁqrmmhqlk)mttfgxyula(ﬂlb)mau bgpeepased acherding to conventlonal methods.

eut c acceptabl e ers ar r fro
Prarm B AR b B ARRE Srir e R il GPRRY 15Han of the
compdufid €lidt eFntins tHechydesR30B6p Wlﬁ)fhcﬁaa‘iﬂ anWtkylésrboxylic acid such as
triethyl am ne and an al Kyl halide, for exanple with

acetic pgid her| withoapidand @teﬁrszarqudh@l acid syehi eshanegic aciskiladherase of

£ I
compoglpﬁ%/{;]o&tt% hw&o%ﬁ)‘?x%ﬂf %Cl&‘ ?0%&5 3He Eﬁ&ﬁ'gﬁr g&ﬁ{cgﬂ%g%ieggiﬁget és?erPs are
preparéd tofrcom soahas ccﬁwﬂhmgsheteh?bdx}lhc%ld@bhﬁw readtivh (tf&hm:ompound
"phar maceuti cal | y acceptabl e, am de” or "am de" refe

with bess ek % aseihylamineand an alkgbhalidperor esamelerybbemethybiadide, benzyl

oy AT TR b 0 B oo

compaounid vdth anf dvid suchree hgdvochliosio abid and ahfah:ohot suchfas atlﬁnolcdr methanol.

A,Il}grenbere het er pc cI e co Eal ni n a,;r gen at om

eEm dRRarpRgeytica S gr @EIgE | IAETS 19 Raty {pic amides
[ -to-

of the Weﬁt‘gr r gegg'eglgogrg slggghﬁﬁ EMC O%@Qﬁﬂ@ Xlk?ﬂluﬂﬁﬁs 2h& secondary Ci-to

pre ounds of “fornula (1),
Ce diatkyl amirges.( Inl the case dfeecnnidary(dmings, demarbimepae pliodd in the form of a 5-

o R B B35 pIEGA Si. ERREAHob mmoni

Ci-to-€9H ?l ﬁHuﬂ&}yFHimH@J ahdAT, ﬁ)eGPd‘iﬂﬁc&Vse'éth@y drRde3ardpreferred. Amides
reaction o he conpound that “contains the am ho group

of the gpmpounds of qumm&)scfomda (), pr farmwaidlIdiean bepreparad aeeording to
n.the case oun s cont ai Ri.ng
convefligrh iR b fimat el A28 aRls ARRTBLHANSS el Bon
compdlhde prafihgPHina§ orkeopdapanfife éﬂo@ﬁ% B Fgaetitwlsf the com ound that
containing the carboxylic acid groups by reaction

contaip, the g1 Group Writhanalky aphydrides atyll Rl Yyidgnaqyd halide, or raroyl halide.
In the ggg%yoq'r éﬁbgﬁgq%%ggizagﬁ{{é Eagﬁgxﬂic%&%ﬁéy the eﬂ{apr%gééu%glﬁ' é)crceptable

am1des| aﬂ:l ﬂfgqiamﬂ fnem o‘ompoandmdneammg fthencir s ydisiaoil, groups by reaction of

di et dj They al
the coB'n:pr%c?/ Wser%lg P? },p%g;lélmh)g?a dehy%){atlngsa%egtasr&cﬁ as dicyclohexyl

carbodiimide or carbonyl diimidazole, and an alkyl amine, dialkylamine, for example with
methylamine, diethylamine, and piperidine. They also can be prepared by reaction of the
compound with an acid such as sulfuric acid and an alkylcarboxylic acid such as acetic acid,

or with acid and an arylcarboxylic acid such as benzoic acid under dehydrating conditions

11
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compound with an acid such as sulfuric acid and an
al kyl carboxylic acid such as acetic acid, or wwth acid
w@e@am24 yl car boxylic acid such as benzoi ¢ acPdI/ugade9/033329
dehydrating conditionssuch as with nol ecul ar sieves
added. The conposition can contain a conpound of the
such ap m@mmlmlmuma addadmTdre canwhama@@umm@mwoampd abthe

rodr.u har ceutl [ Ly acceptabl e
inventingtictors M o cF eI AR bedBE T o ugs of the
CTORPRHAGpharnatéiRichy Qéﬁepﬁble\/ﬂ}b@ﬁga bEs‘prodiug! Reprb@nBaReR

of sound nedi cal {#dgmsnt suj tabl e for use in_contact
prodrugs of thesempourdseaf the inygRigTsWhIGH arco MthinHiesapre of sonpdmedical
Judngﬁ\k ’siﬁtai)m{léeyu in gtoﬁ{a\%t \?ﬁﬁ %rtésggégﬁog%]h&a@e an Q?V%rr aﬁ@galg &ﬁhout
unduenaticity, iriationf Aderpicwesponse, ahéitte likef endmensigste withaltedgmable

of. the inventian an he. rapidly transforged . in vivo t
beneﬁgnf}sfa@ﬁt HiHefos Ahetgntands g gd pio, P rfaewapgﬁmmyen&m can b

e
for exsnple] by hyirolysiis ing bload. Not\hetou@b Idmassymﬁyst@m%cd . T. Higudhi and V.

StellaJi6-drig e N L PR sy reiiaY o5 ) ALY SHmpAHUR Safes, and i
EdwadBIRBAEL, (HbredS S BhirRRs AMEDAHIO AR Phidbtbutical

term "phar maceutical |y acceptable carrier’
AssocratlanranéPErgamané’ersmb?ﬁ'ft)om c, inert solid, semi- soI i d

P pbs sl a2 % S TRab g, ne
solid, Sethiedolidl o 1:hidciille Adileat, \éﬁc@sulmﬁg ARGeM! bERrilation aux:llary of
acceptabl e carriers are sugars such as | actose,
any tyge.uSeme exaraplssief weierialsthidhean ssisrasphagorsutieallysiscenieble
cameu%%dﬁaéu afs s l‘f Igs lagﬁﬁsl: LHI\? %?tf Qrﬂgsd&ossed Hc“%sé %q\‘.ﬁ 3s 3&%%%& and

car oxyne ul'ose an

potatoCﬁrbMc@ﬂ@lo@&ﬁfdaﬁsaderﬁ'@mrsadh hg ﬁﬂi&ﬁﬁf&hﬂboxf/\iﬁbmy] Otluddskeethyl
tal c; cocoa butter and suppository waxes; oils such as
celluloss and celiilpse acetates Rowdered tiagacanths malie gelafin; talspeqnoa byter and
, [
suppog’illdr\g‘3{::18#é onl 9{1({?1 £ dg&‘?‘g?’f%‘c g]esfiocgt ﬁaﬁio%ggfle%él e 8il, olive oil,
corn oeltdmydlsoybaanaﬁle glyaghrsuclbwaopyleng gb«gehtstembh asethyl oleate and ethyl
droxi de, and al um num h oxi.d ni c
laurat%aggaa ﬁm %%%mfse%wm Bagngsiyn Jxdro X mnﬁ@ urmnﬁgwe'wdéwde
alginie 9&1&1 ﬁﬂ@éenefr&y Jwal%} GeGhic sﬁﬂﬁ: h&?Pé‘?&lﬁn&&erﬁlﬁfl alcohol; and
sol uti‘on as well as other non-toxic conpatib
phosphatb rbuﬁ’amoéutmmmsaselbnnjmthm dcmupyic coniphatible labmbmtxgiueh; ausndium
st rat as well as.colo agents, releasi.n )
taury1 348 868 madReshin sisBiS 2 MBS sAbRAL AeplS sF Ay E pgents, coating

agent@@ﬁv@ét@i‘nﬁ@ ﬂ’eﬁz@ﬁhé andP %ﬁﬁi{\@taﬂg¥ﬁ§ ﬁ@&r@dﬁv’e?éﬁ&ﬁﬁt&:d‘aﬂ& can also
al so be present he conposition, according to

be prqsemgnrmcomoslm@nsaqcmdmg forthe Judgment efforekilledan nhmm of
formu@‘t ugh typically it may be recogni zed that an
E108 isk is used to indicate that the exact subunit

c amhosgh iypitally itamiyebercognized MaCHY dstiriRk i @dedey aftidate that the
a3b4* 1 ndicates a receptor
exact subunit composition of a receptor is uncertain, for example a3p4* indicates a receptor
that contains the a3 and B4 proteins in combination with other subunits, the term o7 as used
herein is intended to include receptors wherein the exact subunit composition is both certain
and uncertain. For example, as used herein o7 includes homomeric (a7)s receptors and o 7*

receptors, which denote an NNR containing at least one o7 subunit.
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that contains the a3 and b4 proteins in conbination
Wi th other subunits, the termcc7 as used herein is
WO paoeneegd t o i ncl ude receptors wherein the exaR€T/US2009/033329

subunit conposition is both certain and uncertain. For

exanpl e, as used herein ct7 includes honmoneric (a7)s
Compeundsof thednyemion7* recept ors, which denote an NNR

COfé ambodithedt reltésSio coffpoardssofiformila @mpounds of the

I nventi on One enbodi pent relates to conpounds of

formula (1): (D or a”pharnaceutically acceptabl e salt,

ester, am de or, prodiug thereof, wherein Rl is

al kyl car bonyl , nmethyl; R2 is hydrogen or

nmethyl; ais a si . X' is Nor CH

X2 is CH when a i 2is CHor -CH
X4 are
i ndependently N or CH, Tl a i ndependent |y
hydr ogen, al kyl, aryl, cycloal kyl, N@Io, hal oal kyl, or
R3-L2-, wherein at least one of T1 &d T2 is other
than hydrogen; L1 is -C(O NfH) CH 2- or -N(H C(O) CH 2-;
L2 is Oor S, and R3 is al kyl, aryl, cycloal kyl, or
hel dphaapaceutisalihagcepiabls dpleasterramigde o5 progrugihgteehdehesgin

fgr o ( r .maceutically acceptabl e

sgl {E,u‘hlg’sléderir)%nyz!\’rﬂjg)éo%ﬁ’ %ﬁgg@% t hereof, wherein Rl and
RR? &lgdiopdapenstent] y hydrogen or methyl, provided both
are nat nethyl; is a single or double bond; X1 is N

of 1g-inglejog d lﬁvg@'ﬁd?a is a double bond, and X2 is CH2

Okl = . when a is a single bond; X3 and X4 are
i%{désgg%%’l y Nor CH T1 and T2 are independently
hiX4iss@Hrwhearayis a doybledmindydnd Xails €Hohal -6G31,KH,- when a is a single
R3-L2-, wherein at |east one of Tl and T2 is other

>t han hydrogen; L2 is Oor S; and

X? and X* are independently N or CH;
T' and T? are independently hydrogen, alkyl, aryl, cycloalkyl, halo, haloalkyl, or

bond

R>-L2-, wherein at least one of T' and T? is other than hydrogen;
L' is -C(O)N(H)CH;- or -N(H)C(O)CH;-;
L%isOor S; and
R? is alkyl, aryl, cycloalkyl, or haloalkyl.

Another embodiment relates to compounds of formula (II):
H

T H H
\ H
N
124%_H \ )52
x‘/ N
\,
R

(1,
or a pharmaceutically acceptable salt, ester, amide or prodrug thereof, wherein
R' and R? are independently hydrogen or methyl, provided both are not methyl;
a is a single or double bond;
X'is N or CH;
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R3 is alkyl, aryl, cycloal kyl, or hal oal kyl; wherein
the conpound of forrmula (11) is other than:

w@2e9doRbaior o- - [ (2- et hyl - PCT/US2009/033329
1//-i ndol - 5 yl)msthyl]benzam' de; 4-brono- N[ (2-nethyl -
1 doI ) net hyl ] benzami de; 4-
%(4 i Gl trhen s aqonalélbssdmﬂaetlﬁﬁﬂz]qseﬁfamewhen ais a single

bond; 3, 4-di et hoxy-
-[ (2- msthyl -1 //-indol -5-yl)net hyl ] benzam de;
SX and Xé hfeangtependentlyNor CH;

T A Yidepondeiip by Srpler. PRl Lclo g Al el oserd R RTeL ™

wherem at least one of T' and T2 1s other than hydrog

4-1s0 ro oxy-/1-[(2-methyl-| Phdol - 5-yl ) met hyl ] benza
nLds and |
nsa I E)(féoe“Eythr ha]loalk)lzlndm 5-yl ) net hyl ] benzam de

4wﬁéﬂémme cYmpbend &t Bithald/(11) isiidrtRany | ) met hyl ] benzam de
4- rréb‘hdb@—'ol‘@-{‘/([ﬁzmhbww Andoiﬁdd)mahylﬂqu@amme} benzani de

: 't} _EQNDO noula (1) or
a phar rraceu{rf?g\ Wéé{:gf@ %?'%gfﬂ]b% "gld am de or
pr odi-¢lgoro imethyl-d£5imdolos g )aRthlbedhadide;n a is a
doubl e %owgﬁde% is CH %ﬁgt hgw}eﬁbodllmnt is a

conpetrdiethoxy ¥l (Zomethyl-1 5-ipdola>-phmethytlbenzamife:y

escr Aol N SRl A6 S5 N ARIRET 0,
Formi & (I1 )‘“"2*“°‘””°‘5£?“‘d°§'3??”‘;??’;'“‘;“é“2‘8?§8FE"SQ& o
ot drisoamperty-SH Gy Homdelsn e R S aBienbove.
Whef@ tﬂo%SlN‘-[‘Q Sy AH-Rfo1- S%t@ MenzamfiiecOMPOUNd of

formu or a ‘pharnmaceu accept abl e salt,
est et ﬂuarmM-é(ZemeqhwbdiHugdd)llfﬁemett}qi;]bdmmldézeni above,

P e MO SN VAR AfLn Y S sl

eAhBther &fbSBmRAt l@ra(b@hﬂﬂuﬁ@ﬁf %u&s(llq%? a Qx%%c@@l%éﬂy acceptable
wherein X3 and X4 are both CH Anot her enbodl ment is a

salt, egtorrpmidecorgirodryg thareof(as idpsasibed abones whersin @ éxad dgquble bond and X is
CH. acceptable salt, ester, am de or prodrug thereof as
descri bed above, V\/nerei n X3 and X4 are both N. Anot her

e xhetherBbodifent 8 @GRIPIAN@DT fopmilal () Ok b)ph@Fmateutically acceptable
pharmaceutically acceptable salt, ester, am de or

salt, egier amidy orpsedryg theseafws desasibad abexee wherein aiia singledongand X2 is
is Nand the other is CH Another enbodinent is
CHzo?néH%Hﬁnd of formula (I1) or a pharnaceutically

agmefhicpbmbodifleht isasdoaipouidrofiformulaXTl dr dphhiedcentically acceptable

descri bed above, wherein at | east one of Tl and T2 is
salt, ester, amide or prodrug thereof as described above, wheren is CH.

Another embodiment is a compound of formula (II) or a pharmaceutically acceptable

salt, ester, amide or prodrug thereof as described above, wherein X' is N.
Another embodiment is a compound of formula (I} or a pharmaceutically acceptable
salt, ester, amide or prodrug thereof as described above, wherein X3 and X* are both CH.
Another embodiment is a compound of formula (II) or a pharmaceutically acceptable

salt, ester, amide or prodrug thereof as described above, wherein X3 and X* are both N.
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aryl, cycloal kyl, hal o, or hal oal kyl. Anot her

enbodi nent is a conpound of fornmula (Il) or a
web@emeeeuti cal |y acceptable salt, ester, am deCDps2009/033329

prodrug thereof as described above, wherein at | east

one of T1 and T2 is R3-L2-, wherein L2 is Oor S and

Rénptélemmmdlmnaq is alcryIpownd of fprmula{Hh pea pbwmammaily agceptable

salt, eﬁer gar&frrlé ﬁ'fe%ﬂtf As QLJC}I alﬁ)\}%h@ég;% éjrieho da)g is N and

acée or pr
theotldaﬁs:@Hbed above, wher ei n Rl and R2 are both hydrogen
and a is a double bond. Another enbodi ment i

ceﬁﬁkbah@n'aq imghts p£omPPynd,ef fanpnlar(Hﬁeeaph@chyutwally acceptable
salt, eQérS %ﬁ%@é%t@&bé the\?\ﬁ)tfeag deFbEF 2l vrgg&ﬂgfeﬁgattl%g&gg ot""lSl and T? is

dedcri erein onée o
aryl, cytlealayhhaloj er lrabdaikyl, and a is a doubl e bond. SpeC| f| c

i ments..i nclude, but not ted t
LS gohgdiment s & sompELY AP Mlg] i ﬁﬁﬂﬁ%euvca"y acceptable
salt, ester Qllnmecbrl}}r&i'rhb A a3 d¥dcHBES XlB&\lé}’(thl'eﬂ'?ataeé‘s%ﬁ’@&&ﬁ“ &R T? is
R3-L2g whlerewkoLz B anﬁmhg}m’ is/alkh, halo@kyhborawylani de; _
N-é&l el nd%édlmeXt 1rsrgtcm41p)ound ((,% tro|1°r];1|uf2|1 (EI? g?% %Xal)n@érellltgjéaﬂ?agéeptable
salt, ei‘t’er{ heftidet Produy kiEpédhak Hefribed hbdveownBRINK! i ROAdNRM d
hydrogq:ng g @ igodoudble/bonsk hyl ) - 6- (2, 2, 2-tri f | uor oet hoxy) ni cot

NATPES sbreimept i@ chgippund pfrmplaglh graphpmcRRR Assspiale

salt, esterd @ide dr(pbdrup @i&éﬁﬂabkibgcﬁ'i'bb@hbd\}e( wherein one of R or R? is hydrogen,
1H i ndol - él nmet hyl ) benzam de;

the other iy methyl;@p ﬂeswpyblmbgqldm[u - met hyl -

1&%‘%@‘8 m C-’é/llnge ﬂ(}iHéogntZ%Flngﬁlﬂc%%réet hg/TF; m o] benzam

déschloro-N- (lH -indol-5-ylmethyl)nicotinamide;
N met hyl -1 H-i_ndol th 6-(2,2,2-trifluoroe
%ﬁ-ﬂ;d ‘HEW I(§@llmethyl)pyndme-Zycarboxagmde e

NF{#T{)) E_EN_ dd;hgw[[}lf t@n}?@ﬁﬁ%*ﬁ%&b&éﬁhé' f I uor oret hyl

m-mﬂmdonswlmmhymd Qtnﬂu@r@hremyl)pgrldnetzwarbompb;enzam
de; 2- hyl| - ) . . .
1&%@1&1 bg&ﬁwﬁwhgﬁ- triffupromethylinisotinamif®: ) t hi o] benzani

dﬂ- lH indol- 5-ylmeth§l) -6-(2,2, 2-tr1ﬂuoroethox¥)mco)tm%ml(df 2 2otrifl
- i

rolo ri
u N @é{-ﬁ‘dnyﬁmlmgmy]')ah{)()t,/td]uoromethyl)thlo]benzamlde

§T[§gﬂhﬂ§;ﬁ°r mmtgﬂkfbdﬁ-éym&%yf)gén% g’e b] pyri din-5

p@l[gilﬂu&nmemynytmprSf(wnmmwanddnﬂ StyiirhétHeneeRhmide) t hi

benzam d

[(I1 Jh@hﬂylH'ECBﬂ'érﬁWﬂbylﬂ'H- (wifor@msthylythialberzamide t r i
NSRRI 2.2 2riuorosthowypicoipamiden,

| N [’(Ilm}nélﬁylZH{nndel 6-yl)methyl]-4 [(tnﬂuoromethyl)thlo]benzamde
- met hy trahy qui nol yl)methyl]-4
F\{ (ﬂquthﬂrHﬂr@qW4ﬂl){p@;}lyl]-4 [(trnﬂuoromethyl)th10]benzam1 e;

N-[(2-methyl-1H-indol-5-yl)methyli]-4-[(trifluoromethyl)thio]benzamide;
N-(1H-pyrrolo[2,3-b]pyridin-5-ylmethyl)-6-(2,2,2-trifluoroethoxy)nicotinamide;
4-[(difluoromethyl)thio]-N-(1H-pyrrolo[2,3-b]pyridin-5-ylmethyl)benzamide;
N-(1H-pyrrolo[2,3-b]pyridin-5-ylmethyl)-4-[(trifluoromethyl)thio]benzamide;
N-[(1-methyl-2,3-dihydro-1H-indol-5-yl)methyl]-4-[(trifluoromethyl)thio]benzamide;
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benzam de;
N[(l-methyl-1,2,3,4-tetrahydroqui nolin-6-yl)nmethyl]-6

WO ¢@920@94 r i f1 uor oet hoxy) ni coti nam de; PCT/US2009/033329

i V-[(I-acetyl-I//- |ndoI 5-yl)methyl]-6-(2,2,2-trifluor
oet hogém cotinam d

-N((R.3Bydrp=12-indei- ﬁ;bdmsﬂwl)ﬂ-[(ﬁfdbporgmythyhﬂml)bppzamlfiq,t ri
fﬁjg%ﬁl%@%ﬁ‘%'z) H-t@%ﬁ%ﬁ%ﬁ@l@@né@iﬁ%@l} - [(trifluoromethyl thio]

benzairdej hoxy- N-(I /] -indol -5-yl met hyl ) ni coti narni de;

[-(11]] dol I hy h
-71(%[21/ meﬂ%lo@ gttgﬁaﬁbrwmoémrq ?m&éﬁwh\gﬁéiﬁ%ﬂeeﬂemw

nicotid iév (I Hi ndol - 5-yl net hyl ) - 6- propoxyni cot i nam de;

’-i ndol - 5-yl net hyl ) - 6- phenoxyni cot i nani de;
- NH( ll-acetgddlH-Endpll-ﬁgtlhyéthyl%r(ﬁtihbxryﬂx;modhm)oamanm1Ide;x am

Ig’j{lo(s o h)dé}/ilhydrq-,]_%l/ GQ!)IPS,d SJ)WH&]”&@[ hagl%me&?/f)thlo]_b%nzamide;
; W?P}l%@&ﬁyd g?fﬁétﬁiﬂ?%ﬂ?op?oﬁyﬂ%ﬂﬂ&ﬁﬁle

@ﬁ@ax%ﬂﬁ-dakxl-ﬁ&l@edﬂl)bmamm@e, (1
F%J}(Tgloindc?l §/ yFEetP%S )6-met g'xynrﬁct:ot%l %haeer’]oxy) ni coti nam de;
NI(qulméolys mauyl)-ﬁﬁtﬁﬂumﬁémbﬁmmhﬂWeF di ne- 2- car bo

xam d - (I 5-yl met hyl )-4-i sopr opoxybenzam de;
4—Ne(t1Ho\ia901 -5- ylmthyloﬁcwpp@cywqwmmndﬁbenzam de; N-(

1}(4(/1 ;Lﬂlnﬁ%l y%ngﬁﬁ)éfgheﬁoﬁenﬁ?oﬁnfy@bcg? gme? ﬁ oxy) benzam de;

M(lH—lﬁd@lLS ?huémﬂowh&méxmeiaaz«ubemmxdmde (1
H- i ndol - met hyl) trifluoroethoxy)benzam de

6ﬂﬂ10xx11y ( Hrmdolé xlm@éwhyvsldmpméﬁesbywnmm de; N-(
N (llf‘ﬂﬁ!)l £ y%&ﬁﬁm@ &oﬁ}oﬁé{ﬂ?mﬂélm? '?:Q?%)(Qfﬂ{h?eam de;
I—Wl-(rl #lind ol §-y méthyl) -6~ frop®tyiperidaine-slicarhoRamide oxam de;
ii’rectl?Igﬁéég{%&fmﬁhy%ﬁr(ﬁmtihumh@nwmmﬂe;
Ao gé{nabnﬁ.giméhyll).rs@@%my@hkmmm&ﬂcw&%ﬁ?@?ar bo
M-(/l[#inddb5-yﬁn9thyrle{4h5yd)proﬁe>gfbopmﬁfj9;ri di ne- 2- car boxam d
L?'CE}}O/"P"]Y Hfgrindelypryimetpiibenzamidess | yor orret hoxy) pyri di ne
- R-@ M- asBsVyHfRethyl)-4-methoxybenzamide;
N-(1H-indol-5-ylmethyl)-4-(trifluoromethoxy)benzamide;
N-(1 H-indol-5-ylmethyl)-4-propoxybenzamide;
N-(1 H-indol-5-ylmethyl)-4-(2,2 2-trifluoroethoxy)benzamide;
N-(1H-indol-5-ylmethyl)-4-phenoxybenzamide;
N-(1H-indol-5-ylmethyl)-4-(4-methylphenoxy)benzamide;
N-(1H-indol-5-ylmethyl)-5-methoxypyridine-2-carboxamide;
5-ethoxy-N-(1 H-indol-5-ylmethyl)pyridine-2-carboxamide;
N-(1H-indol-5-ylmethyl)-S-isopropoxypyridine-2-carboxamide;
N-(1H-indol-5-ylmethyl)-5-propoxypyridine-2-carboxamide;
N-(1H-indol-5-ylmethyl)-5-(trifluoromethoxy)pyridine-2-carboxamide;
N-(1H-indol-5-ylmethyl)-5-(2,2,2-trifluoroethoxy)pyridine-2-carboxamide;
N-(1H-indol-5-ylmethyl)-5-phenoxypyridine-2-carboxamide;
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- (I
H i ndol -5-yl nethyl )-5-(2,2,2-trifl uoroet hoxy)pyri di ne-

wQ2@antesan de; - (| PCT/US2009/033329

Hi ndoI 5 yl met hyl') - 5- phenoxypyri di ne- 2- car boxam de;
met hyQ- - i sopropoxyni coti nam de;

é& ﬂHd;agiol ﬁ-y%lqibylhédﬁomommwﬁynqrmdsot i nan de;

t d I
bl 30 7 e B B BRI, OO ot e e
M(AH—mddeﬂ-yﬁnqthyh)%ﬂyétheﬁmkmmamydu coti nam Se o
- t i coti pam de;
M@é’rmgﬁﬁ-m% 6%@&9{9'59& eBosRRRDOx an de;
6NE(tl mﬁﬁol/ L8-3 fr%&aéél% 'g']%@f)oxlyng:)c()gnm'alde,
Nf(diﬂl-maelyﬁ windilyl)-6ephesapmaqmomgmyde; da2| ne- 3- car boxamni d

%’ T(rindelro-ylmsthyl-Gomsthaxypyridazinesdroabexamides_ ¢ ar boxani

d6‘--ethoxy-N-(1H-mdol 6-ylmethyl)gyr1dazme 3-carboxam1de
-(1//-1ndol -6-yl net hyl) ghenoxy ni coti nam d
eN-(1 {#+indol-6-ylmethyl)-6- 1sopropoxypyr1dazme- carboxamide;

H'N' éﬁ?f)gdgl & I - R0 by Te kBN i RS QM bk BMEde! ne- 2-carb
LN- H-indbIn6l9iméih :aeﬁu ¢éth 150Xy Inabgagan de;

4- e(?hox ° ?111/1/ ?ﬂ?} ogeth l;?eb‘tah I gﬂzam deam-(le
Nr(d&méow—ofbnﬁbyly 54(4@@%5@9@*1 kine-2-cprboxamide;

MYty ggﬁaxm-ﬁsé.srsb&yﬁeamaaoxy) benzani de;

e e (332t 11 Uor ot hoxy) b
I ndo yl net hy 4 trifluoroethoxy)benza
rr&o(éﬂ‘m('Pl' ‘D’Hﬂ@hylé‘@mﬁ%'f’m?zmﬂﬁenoxybenzam de; - (!

d
NP e R e 2. car boxa
dé’-(25-d!h_hdmyl-H-mdol -6-ylmethyl)-4-propoxybenzamide;
d th d 2- b - (I
ﬁ'g 06 ﬁﬁ?ﬁb}mﬁ 45&%2%’?%‘&53%5%353%‘?%)( dCar boxcgm de;
/N((ll-/i'ndbeGL‘?im&h)‘i)ﬁ%l’fé\‘nbiyb’%n%rﬁﬁ@xypyfl di ne- 2- car boxam
(VI-QIH-mddbﬁyﬁn?ﬁhMﬁi%@i—l}le&ytpdlcndxmbmmm%xy) pyri di ne-2

- SR PERAR S ShmethyheSpehosypysidines 2 epboRaBidsi: hoxy) pyri d

i B@WWJ@mamms- Infethyl)pyridine-2-carboxamide;
| met h - 5- phenoxypyri di ne- 2- car boxam de;
(M-(1H-indol- y]methyl) 5-isopropoxypyridine-2-carboxamide;

Hy a%’ladér ¥ \RERYH 5 Srobbtypyhil R 2ERbENAM4R! 0] ni cotinam
- ivad ¢d- mﬁoyls%hhﬁ!vl)) -S5¢tfiflisrohethox g ypstidite) 2-barbbparhidej ne- 2
) (I:\/?(rltilql);ldol 6-)1methyl) 5-(2,2,2-trifluoroethoxy)pyridine-2-carboxamide;
N-(1H-indol-6-ylmethyl)-5-phenoxypyridine-2-carboxamide;
N-(1H-indol-5-ylmethyl)-6-[(trifluoromethyl)thionicotinamide;
N-(1H-indol-5-ylmethyl)-5-[(trifluoromethyl)thio]pyridine-2-carboxamide;
N-(1H-indol-5-ylmethyl)-6-phenylnicotinamide;
N-(1H-indol-5-ylmethyl)-1,1'-biphenyl-4-carboxamide;
N-(1H-indol-5-ylmethyl)-6-phenylpyridazine-3-carboxamide;
N-(1H-indol-5-ylmethyl)-5-phenylpyridine-2-carboxamide;
N-(1H-indol-6-ylmethyl)-6-[(trifluoromethyl)thionicotinamide;
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/'1-(l Hindol-SylmethyO -phenyl ni coti nam de;
N-(1//-indol-5-y Inethyl)-1,1"-bi phenyl -4-car boxam de;

W0 gaodneazedol - 5-yl met hyl ) - 6- phenyl pyri dazi ne- 3- BEr/b820891933329

de;

N- (1H-i ndol - 5-yl net hyl ) - 5- phenyl 1Exyri di ne- 2- car boxam de
: N+ Hfindol-6-ylmethyl)-5-[{trifluoromethyl)thio]pyridine-2-carboxamide;
A9 ALinGo1%6-Titeb)-6 JrAihlcblin@hiagE Nyl ) thi ol ni cotinam
- Ni(HHtindisl 6~ plmystingd-Byphen A pfridine -2 dasox@rtide | ) t hi o] pyri di

?ﬁkﬁéﬁg r q%ﬁ@ﬁ%@xlj-ﬁgh(s#ﬂﬁwﬁzm3-ﬁ%rhp&@pidﬁr;) (I |

! y v t : | de:
A ad g RV 1 2 BRER LU SLRaE, =000 et bokan
O )yt i
FN-.](HE#?JP&Q%}? )-fz(krﬁ?ww?tbgt)wiwﬂyoa&%wﬁ%; N- (|
"Ni(I‘Hqhd(ﬁ=5)4%Fli‘ifetﬂtfs}i}-)5{ﬁif(do&&ﬁétﬂ?bﬁ’ﬁ?&ﬁﬂe)ﬁé’a{rw}cd?ﬁ'dg;' carb

oxam de; N
H-chldwi-Ng1 f-imdok§Hy)m@hy Dpyridine?-cabokghjdey r i dazi ne- 3- ca

L@?ﬁgg'g’g@ {7'? W\g&lﬁg%frﬁ%%éﬁ’%a@d@ar boxami de;
44-@%1@;51@;)%101'(1hkihakil03-yﬁaalmg{e§¥drﬁiaeﬁzam' de;

4-cycl opro | met hyl ) benzam de;

pyl-N-( 1H1 ndol
Gﬁ'éydomrspblp%(lMi(lqui-hlﬂ@ﬂth)ﬂ)m mamydesi cot i nam de;

5 SYEbEBEIREC AEihdol.s-vimeypyiging 3 sprpapamide;
%-ey@gmpylp/w(iMiﬁd&ks-mwthﬁ)pylriasiihyi3)mdxdﬂﬁaéze- 3-carb
oxam

e, N-[(2-net hill- i o
1%[(215@!113/!5-1&)&-%@%5& ymeghyl b6-42,2. 2 triffuoresthasydnisgtinamide;i n
NP indolg-vimethyl 4 rilugromethylihigloenzamids o 1 o benza
rﬂNe(daH]:ilndolNi-QhﬂdﬁhylMe(kriﬂudraiagﬁhyl)ﬂicotirllqamide.nb ]
-Ctrifluoromet hyOni coti nam de. Anot her enbodi nent
r’ép‘gb%rsen?‘??dé‘liﬁ‘?}dﬁlﬁ@é tyeompoyngs of farmwa Y ) | or a
phar maceut i cal ?,y accegptaple splt, ester, amde or
prodrug thereof) wh [ [ kyl car bonyl ,
hydr ogen, or net rogen or nethyl; ais a

single or doubl CH X2 is CH when a
' O CH2- when a is
an RZ
Z N

is a doubl e bony,
x1

a single bond,

R1

(1D,

or a pharmaceutically acceptable salt, ester, amide or prodrug thereof, wherein

R! is alkylcarbonyl, hydrogen, or methyl;

bond;

R?is hydrogen or methyl;

a is a single or double bond;

X'is N or CH;

X? is CH when a is a double bond, and X? is CH, or -CH,CH;- when a is a single

X3 and X* are independently N or CH;
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X3 and X4 are independently N or CH Tl and T2 are

i ndependent |y hydrogen, alkyl, aryl, cycloal kyl, hal o,
wha000abdkyd , or R3-L2-, wherein at | east one of PAWUS2909/033329

T2 is other than hydrogen; L2 is Oor S and R3 IS

a kyl, _aryl, cyc|oal kyl, or hal oal ky
Foand ?reaﬁ@ indepgndeathy bydracen afkyﬂ,rmylaqulvquylohala, haloalkyl, or
312p ; am de or
R-L % m&qﬁe‘c’?g}é‘%gf g@??bﬁ]ﬁﬂ@] h¥8§)\%‘éere| naisa
db isl(bobs;mhdand X2 is CH Another enbodinent is a

c oung of for 111 r.a pharmaceutically
a 1@58¥?lmk§té?haléﬂﬁﬂe or prodrug thereof as
descrlbed above, wherein a is a single bond and X2 is

CH2 or -CH2CH2-. Anot her enbodinment is a conpound of
f Anothepenibddimentris a cpmponed el forroalal (U aercapitaninhecusiadlty, acceptable

st 5 S A S Bk B Sl SR AR B s

CH. fornula (I1l) or a pharmaceutically acceptable salt,
ester, amde or prodrug thereof as described above,
V\A@@%nrehem@dlmem is Arompenndabloanule(lll) er aeplwmpcﬁmqalbf acceptable

L I | I t abl.
s, o8, BHAE by AR R KL VBEGFPhEbGg B ana s
CH, ontEHaTH,- X3 and X4 are both CH Another enbodinent is a
conpound of forrmula (111)_ or _ a pharmaceutically

adsgthengmbodiment is é§pmpouadw6®naulapﬂIémrwgphqﬁr@a@%mcaéy acceptable
4 Anot h
s, SES RIS ABME NS BB AR RERIFR! Oy Aot e

pAacteceanbodimehyis aconpoaid of forhtla (H8) @ra plearindeeutically acceptable
prodrug thereof as described above, whergin one of X3
salt, exfpry anude; Os.rmp Ha theseol g6 Hereribed eppveaivhereat Xoimidi nent 1 s
a
2 ASEIRE HRboineh s Teofhpolid b R ] GAEShch 8 tally acceptable
salt, esters amidesat padndmg ;hemusfrae idescaibed ebote, oherenf XTandKd afkbaitls CH.

a%g@yﬁﬁéﬁ{) OCF lg#%t EG%&%HH“‘&)?F q%l a0 k(ﬁlk o113 é)hasma%‘eutlcally acceptable

salt, eﬁ@@%ﬁi@d‘e%“t rG&the@E&%@H@@rﬁeéﬁwve GhERIn X2Ghd'K* @fe both N.
prodrug thereof as described above, wherein at | east

erBOdnEr mb@memmwomum of fommnlai (HI) or 4 shabmaceugcaliidacceptable
| K hal oaI enbodi,ment 4 S
salt, 38, A PR AR CPior P Pboy e RPiRRL BT 11K g1 X' BN and
the oti¢GeQHabl e salt, ester, am de or prodrug thereof as

descri bed above, wherein RL and R2 are both hydr ogen,
aAaother embodimept is aigempound of formula (III) or a pharmaceutically acceptable

salt, ester, amide or prodrug thereof as described above, wherein at least one of T' and T? is
aryl, cycloalkyl, halo, or haloalkyl.

Another embodiment is a compound of formula (III) or a pharmaceutically acceptable
salt, ester, amide or prodrug thereof as described above, wherein at least one of T' and T? is
R*-L2-, wherein L? is O or S and R? is alkyl, haloalkyl or aryl.

Another embodiment is a compound of formula (III) or a pharmaceutically acceptable
salt, ester, amide or prodrug thereof as described above, wherein R' and R? are both
hydrogen, and a is a double bond.

Another embodiment is a compound of formula (III) or a pharmaceutically acceptable
salt, ester, amide or prodrug thereof as described above, wherein one of R' or R? is hydrogen,

the other is methyl, and a is a double bond.
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Anot her enbodi nent is a conpound of formula (I11) or a
phar maceutically acceptable salt, ester, am de or

w@e@dnog4 her eof as descri bed above, wherei n OPET/US20B4033329

or R2 is hydrogen, the other is nethyl, and ais a
doubl e bond. Speci fi c enbodi nents i ncl ude but are not
| Smonfgdembodlmc(n]s ingludgo butsarg npt limited to:

DA Y- R AR Rt il G e
Nn{ilol(dﬁluﬁo)ﬁémilﬁm en?l‘}(i-”H—hﬁtﬂiD-lS ¥)atktamide;

acet am de;

4- h
& & qﬁ)fd@omwe?sﬁemmmmwacsmm%cet anmi de; 2- (I

Vs P

2241 Hindolebayh-ov-(4- )nethoxyphenyl)acetamnde ]
fl th I t
bt el QL o) phenyl) acetan de;

T

J (1 H-inddlebeylpaN-[4(2;2,3-tsifiperdethbkly Jpherot] Jabetamides et ani de;

PR oockS R MRS L2 e

27\1('66-ethoxyp?'rldm lH-mdol 5-yl)acetamide;
i ndol gj rifl uororret hoxy) pyri di n- 3-yl ] acet
aaﬂ;(qu@l(ﬂ-yll)-]‘{- oletl®xypyridin-3-yl)acetamide;

th d I et am de;
E? ;{leﬁcgé'y lrg #8%?’?’6!1’%@{8‘%7:&?' aﬁ“h‘y%] ;IIC) acet am de;
22((|1Hlmddl®&l')5v Yé Imﬂuoromethoxy)pyndm-3 l]acetanude
I sopro | dazi n- )acet am
%ﬁlatlndﬁéygykhm (}h2.2- tyﬂyowc(hoxﬂpwndm-wllycqtm@pam de;

?glllﬁpgoxygg %A bﬂen%ywr din- gtyl}ncatamlde,

22{(ll Hkinde1d8H V- Y&-)sopropoxypyndazm 3-yl)acetamide;

i
S/(qs%to&%ﬁﬁ iy 21 Hihdoics-yacetamide;

N: ? W@ﬁ%bg@g@%&%m&uﬁs&m@&%m@ de;
[2-5(4H4mdmfhyl)mpmpppwyrwmma-yl)amnmm de; 2-(| .

H; t e:
?Lﬁg lneay%yb.%[é?‘*z %%ﬁéfe?f m ar -513% i Fgm de:

22((h#1na&d9PDgY y %A} m_e%}%ﬂﬁﬂ’ehh%?b{&hdz PHacerdniaeet ani de;

I ndo propoxypyri di h-2-yl ) acet ani de;
22((I1H -indol-5- yl)-N—(S 1sopropoxypyr1d1n-2 yl)acetamide;

Hg)n{ga‘gi‘o’ﬁ'l’?{‘ I/n- _Hb%_ Lf%ovg[y?y%&g‘%c\{e) pyridin-2-yl]ace
- D1 Hinda125-Y 1)L N 5L acRRxyPYiidiRYD-IfdcR atnidlé;] acet ami de;
2-(1H-indol-5-yl)-N-(5-propoxypyridin-2-yl)acetamide;
2-(1H-indol-5-yl)-N-[5-(trifluoromethoxy)pyridin-2-yl]acetamide;
2-(1H-indol-5-yl)-N-[5-(2,2,2-trifluoroethoxy)pyridin-2-yl]acetamide;
2-(1H-indol-5-yl)-N-(5-phenoxypyridin-2-yl)acetamide;
2-(1H-indol-6-yl)-N-(4-isopropoxyphenyl)acetamide;
N-(4-ethoxyphenyl)-2-(1 H-indol-6-yl)acetamide;
2-(1H-indol-6-yl)-N-(4-methoxyphenyl)acetamide;
2-(1H-indol-6-yl)-N-(4-propoxyphenyl)acetamide;
2-(1H-indol-6-yl)-N-[4-(trifluoromethoxy)phenyl]acetamide;

20



10

15

20

25

30

2- (1 -indol-5-yl)- -(5-phenoxypyridin-2-yl)acetam de;
2-(l -indol-6-yl)-L"-(4-isopropoxyphenyl)acetam de;

W@ 009/1d02e¢ hoxyphenyl ') - 2- (1//-i ndol - 6-yl ) acet anPCEPSDog/033329

-i ndol - 6- yI) - (4- met hoxyphenyl ) acet am de; 2- (|

-indol - 6-y 4- propoxyphenyl ) acet am de;
221 Hﬂndql@oyl)-@l- -§2,2,2- tnﬂuoroethoxy)phenyl]acetamlde

i?}& Lihddl 60 gf’{;q‘ g&%%b&% YalP5 53R 8Gide,
N«ﬁ(ea:&yayﬁamle %dlquzo(emmwoiwawddmm; am de;
2-(1//-indol

1if4 %%zﬁ—mtmxspxr@&érxlmta@lde | |
[ t
'2?“ (RN AH s s aDat il Y ) o e e
22-((lH-ihcﬁtﬂ{dﬂ-)lrlﬁ—l\y[&(tﬁﬂ@&omemaxy)miﬁilﬂBMEegthmmet ani de:
%% %19#(51@315‘9 3&@ %%g)tﬁﬂv?faﬁwow)ml%é “YRpopiamidey |
wﬂlm&oés@ }l}-’]\/ d- ﬁn&%ﬁﬁl&m Pl‘)h)éeétgﬁﬁ&pxy) pyridin-3-yl

] acet am
{swhadmwww-cﬁ moﬁropb))myeldazrndeyl)&e(dlmde ndol - 6-yl ) -

@6%0@6%3 yﬂ)aé (EH)‘"‘%’ lqayl t‘i%g‘]&gﬁéﬁ yl ) acet ami de;

22 | HEhdd1 Ry B¢-¥8-hrethoxypyridazin-3-yl)acetamide;
- met hox % ri gdam n- 3yp)( acet ar);l)de 2-(T

- 2A{bidtindplyf-yD-N- (@Pmpopmwﬁyllnckzll)mww,acet am de;
22 i inddl YD e meinhspoxsieyidin sy lasetpmids. |

2 dHlm@ch}d- -N-[5-(4-methylphenoxy)pyridin-2-yljacetamide;
,[Zq 4-met h l?phgzngxy) p)yrl? di n- ygpirll ace%lz!lm de; 2-(I

tingplyf- yD-N- Sisppwpesyvxidby2ivdlagetamide) acet ani de;
|- 6-yl tam de;
VAR BNBES I - (pEloioP sy b, 0¥} ) 2Ce A do
22((nmmmy})w ¢3-methok§pnidip@xylpceiadiide;2- yl ) acet am de;
?glﬁtmwréw%&-aw}wﬂ% -R=YDAgetpmidss api de; 2- (|

PRI DI e i 3 Ppeamids e,
22((1Htindolefoyl) 6V-{3-12,2 2 (t6iflptrorthoy ppyridina2 24 pétamidieani de;
R P picigoy eSO PTES

{vﬁqlh(-ifnﬂbf 5-1:}'%&“?9fSVﬂ(HﬁUo?&nﬁé’thylgﬂhfb]ﬁyﬁdnh@-‘?%ﬁﬂix@ﬁmde
?E(l{i(mdcplfﬂ-beM&ét[ﬁslﬂ)mMm}W)thld]pynzuyB-}yékasctammbbe
R D e Ao ebialeyridingg i aseamite e
2-(1H-indol-5-yl)-N-{6-[(trifluoromethyl)thio]pyridazin-3-yl }acetamide;
2-(1H-indol-5-yl)-N-(6-phenylpyridin-3-yl)acetamide;
2-(1H-indol-5-yl)-N-(5-phenylpyridin-2-yl)acetamide;
N-1,1'-biphenyl-4-yl-2-(1 H-indol-5-yl)acetamide;
2-(1H-indol-5-yl)-N-(6-phenylpyridazin-3-yl)acetamide;
2-(1 H-indol-6-yl)-N-{6-[(trifluoromethyl)thio]pyridin-3-yl}acetamide;
2-(1H-indol-6-yl)-N-{5-[(trifluoromethyl)thio]pyridin-2-yl }acetamide;
2-(1H-indol-6-yl)-N-{6-[(trifluoromethyl)thio]pyridazin-3-yl }acetamide;
2-(1H-indol-6-yl)-N-(6-phenylpyridin-3-yl)acetamide;
2-(1H-indol-6-yl)-N-(5-phenylpyridin-2-yl)acetamide;
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2-(1 -indol-5-yl)- -(6-phenyl pyridin-3-yl)acetam de;
2-(l -indol -5-yl)- -(5-phenyl pyridin-2-yl)acetam de;

WO 2600/10029bi phenyl - 4-yl -2-(1//-1indol -5-yl ) acet aPETHES2009/033329

2-(1//-indo!-5-yl)-
- (6- phenyl pyri dazi n-3-yl ) acet am de;
22(-(1ﬁ-ﬁndo‘é%)—é{:@rghenylp%ﬁ?iazin-3-yl)acetamide;

A bR PRSP AR AbhddiT8-ghRektdnftg; 3-v! Facetam de;

- 3-Br-nidol 551y p Vo fifthorbime thyDphérdi Jacelamideacet ani de;

2-(1//-indol -6-yl)- o L .

-%‘guﬁ'iqql'f-"I')dbNoée&%@W9f9WWBPYﬁ‘@F&zZ-ML]@e}qn}léﬁet ani ge;

2 idofaly 16 S IR cet am de;

2 n el rinidtaisRI At 3y Pt T F0

2N{(4-cyélngx.olp%ﬁ)hy|:l))l)4-2—(@ H—ipl(idwybweraigzib;:wi 3- yIt ) ac gt am'2 d (e I
\ L1 - l-4-yl-2-(1.-indol-6-yl)acetan de; 2-

Witrsyelopippy ovtigine 1Y DI insobongIapsMEIR ] acot am do.

2 _ _ 1 ~ A= = 3 : 5. . .

][Vgs 4 ?@P‘%g&’gﬁéh@ YP2- (1 indolSyhacetamide; .

2N{(b/cyelopudply lpyrighdin-3-yl)-2-(1 H-indol-5-yl)acetamide;

1,64 (trifl | i dazi n- 3- tam de;

Vel SRR bt (R nddi S BRI ot i e

JN-;;@-QZ‘S)’&&IQWOPH%&W%%W-:2_=(>{l(-b-inaol(-S-/z'l)aééiQﬁlde?' yl)aceta

m de; -(5-cyclopropyl pyridin-2-yl)- -(]I _

|—2-(Hd-@mdo$-5yyl)-élc - tqﬂpoyomethoxyglphenoxy phenyl}acetamide;

:]Ji\\/ﬂé-gft-?éﬁ)%?@%ﬁ@{yéﬁﬁe&&ﬁ%—km-;i’ﬁc}é)ll-)Si)%iaQ:Ltamide;

WI[6+(8-2hIoRophepekig paridin 3Rl (I /72indbi-5-yl)acetamide;

/[ -indal -5-yl)acetam de; ) .

- VA6, 5lichlerepbenoxyinysidin-3tydhidA| Handqlyhasgtamidesy | ) ace

i de 1 2-e( L hri -5 - - o

AP Y SRB Rk ey phenanpyridin i gecamide

i N-[[S{(4{cmo®ds;imhom13y1¢d4n)3pjfl¢42y(llHﬁdéllsq/yi)békdahi&; yl)acet a

Wﬂ?&3f§l%wfwnwsﬁew&é9)2px)ﬂ12oﬁlﬁl-i@d9l-?-yt)aethid¢ao| ]- 5- yl( )

e A L A L 2

- 261 H-And 45+ ¥1)-06 o fre ( thiGhayonietirooyyjhenok ylpyei dinyd-y B aedtamide;

NS <blarephsprenBY By Y e 8-ipel- -y DRestamitige - 5. y1 ) a

Cf-kPﬂii%l-s-&lgarﬁ[@-@he.ylﬁﬁ%yrimrj-sin&bewfnide;

| H'i ndol - S-yOacet am de;

- V6¢[£2,5-dic hderophenyhriolpyyigine 3o Ja2-2 1 Ktipdd-§-i))dcetamiide;- 5-

A PRS2 3o me ey pher gy P Srdhisepmides

O T A T i b A L s

) %r&{slﬂamﬁqﬂé,-ylm-ﬁ 4-1(1mﬂwr>msﬂvl))hw]p¥lenyl}acetamnde;

) ILI-6{ 4%@1%%*0%&91&““] a{eﬁyﬁ :.'Y-k ﬂﬁ-‘fr?&o?—'gi-)q?écetamide;
2-(1H-indol-5-yl)-N-[6-(2,2,2-trifluoroethoxy)pyridin-3-ylJacetamide;
2-(1H-indol-5-yl)-N-[6-(trifluoromethyl)pyridin-3-yl]acetamide;
2-(1H-indol-5-y})-N-(4-phenoxyphenyl)acetamide;
2-(1H-indol-5-yl)-N- {3-[(trifluoromethyl)thio]phenyl }acetamide; or
N-(6-chloropyridin-3-yl)-2-(1H-indol-5-yl)acetamide.

Compounds may exist as stereoisomers wherein, asymmetric or chiral centers are

present. These stereoisomers are “R” or “S” depending on the configuration of substituents
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-{6-[ (2, 5-di chl orophenyl)thio] pyridin-3-yl}-2-(I//-ind
ol -5-yl)acetam de; 2-(l Hindol-5-yl)-
WO L@941p@94 tri f 1 uor omet hoxy) phenyl ]t hi o} pyri di nPGFYE)awes3329
tam de; 2-(2-nethyl -|
Hindol -5-yl )-N-[6-(2,2,2-trifluoroethoxy)pyridin-3-yl
around) the ehizatielpment. The terms “R” and “S” used herein are configurations as defined

in IUPC%'Q L\dn#"i ee;%gln}l?énﬁla&énlg- 14 SécgitoBiEf, %Hgéa%@ngﬂyété}egéh%sﬁ?yq )Hu}'eaAppl.
Chem. glz Qa’ﬁ]r, gﬁe dl 330 Tkl Byt ont ddin@einiI &8y Variols tertdistidrs and/ miAtires
thereoband are spegifically yacjuded veithin the spope of thisgpyentionx Prgsgeisemers
includg el SRR asreqmers, st mins of SOERSRT sy
Individuet stasedispmers of compounds of the invention may be prepared synthetically from
commere el ifble Safing rierizk NOERCPRaGTSHBERITS Oh ofabetss or by
prepar}ll\tl_?c%lg(?fgﬁ%é?ﬁb mi&tures folsl(_)\grfg b% fe(sf)ll—ul-ﬁioﬂ aaglll_-lg‘{om tg Ctleut)sg rﬁf é)g.iinary skill

oropyri din-
in the @onPhesa deetinads of xésetuting ast excaygileddy (1 Witeachinent of a mixture of
hiral centers, are present. T

.asynmmetrj.c or se
enann%tpérrs é%p §bﬁi&l Auxiliagy, .sgparem,om .thed@ﬁ%lﬁag HBXB]HC ?ﬂgastereomers by
recrys@Rhli 6t ORa@braphPahd bptssHab BbGHASh 61 ¥he BBtiéally pure product from
element. The terns "R' and "S" used hereinh aré
the auxibipryi ag deseribed én Barnisef Hamaford, $iphanddlachell, "Vogel's Textbook of

. R ti w far Clj + Fundagent .
Practics] PTG G ey ShL 00 Lo Eohetid S5nfifig & Tachgjpal, Essex
CM20 DB, Enplaid, bf () @t ekparati®ss oV e intiNfuré bES R ab &Rt mefihn chiral
m xtures thereof and are specifically included wthin
chrometegrapbisiselusans aii(3) frackionel reprystsllization mwsthads. i ncl ude
e@@lﬂb&% rir?cll?(ﬁlq gé&}ﬁétﬁﬁ oL ofi caa%n%ﬁﬁw § ub(fé bonds and carbon-
enanti oners or %I astereoners. ndi vi dual” st er eol soner s

nitrog@f doublesundsl aredihclubiel innthe picsen inmntibR. Subydidtiedts around a carbon-
synthetically fromcommercially avail able starti ng .
carbongfiasiar pansniffREerhdeuhie bend ans gesignatedcasdieingwh apr Esaniguration and

sl BREGRS SR 1SS T UAAS: LOBRUBE DY o
configtrationr All gebarainsdheds forfns nad alixturesrthereef eithepdbmpoards
enantioners to a

by (1), attachnment of a m xture of
descria hea%n amncplalpaﬁse@ &p@f%ﬂiﬁ SFPRS(OT ChRoPTeRRY FRVERBOR xt ur e
of diastereonmers by recrystallization or
AmidesNEasR hagd Pagiiesand optional |iberation of the
opticalTy pure product fromthe auxiliary as described
| Profitugs iafsSphabianeuidgically ibadtivie defingtiveaiof e hétive'dfag dbsigned to
Text book, of Pract.i cal [ em stry", 5th _edition

O Ch
ameliqratg some identifiadiindesicably Ahysical ordisingical properée X heppysical
‘ . : . o oy
oSBT iy A4S SRRA Al R o
stabilityaelatads while bRiblématict biological gropsrsitainclutiatto®rapitmkabslism or poor

. ounds  i.nc) udi eonetri ¢ i.soners Qf carbon-carbon
bioavayigbilifse Whtshdiselh mpy. rr%kaffﬁﬁma e ml@?pmmgtyar e
| PfoldHER drd WhubiNe pRPp&REDy: A PaRAE of éﬁ%’ﬁfﬂ ei%gfé“ss cAbBHE esters,

~a carboncarbon” or "a cafbon-nitrogen ond are
nitratechgter sy Amided, Isirdrainig acidds, Zathantatesoinhings) Marinich Bases, and enamines
hstjtu s around a.cycl oal kyl or heterocygle ar
of the gélsviegdﬁuag’z)g %%%c%sgﬁ%n%@e él{%g \g,,th %;%r%ycomde, pep¥1%e, and ether

functional groups, c) use of polymers, salts, complexes, phosphoramides, acetals,

hemiacetals, and ketal forms of the drug. For example, see Andrejus Korolkovas's,
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configuration. Al geonetric isoneric fornms and
m xtures thereof of the conpounds described herein are
wepwormmrssed within the scope of the present |iPUBENS10091033329
Anmi des. Esters and Prodrugs Prodrugs are
phar macol ogi cal Iy inactive derivatives of an active
“Essenfialscpf dMediginal Chemistingl, pprBit- bl & avhich igémaarporaigd in its entirety by

abl e physical or biological property. The
refere%ﬁ%%%(’:'g properties are usually solubility (too much

OEstﬂ@Ea@B@P@Paﬂed Fioth Subsaates ofiformalal), fforimula (1), or formula (I11)
stability related, while problenmatic biol ogical
contaipjpg githeriadydroxyl geavpos 8 qaﬁwixm graupAnogansral srethnsls known to persons
skllledghglgt%’cdcﬁemyb ac}él P@rg%t%g)rs tOEﬁ%I o%ﬂéo@%g ragé %xtgg&il] f1§nsareplacmg one of
the heteroapmmsbly imo‘tha)atdrmrfrmexmplaf ester, hem esters,

carbonate esters, nitrate esters, ani des, hydroxam c

aci ds, carbamates, i m nng%LCh i ch bases, and enam nes

of the acti edrug, runctlonalllgl)mgthe drug wi th

azo, eg Nd and et her f ti,0n gr oups,

c) use o 3?713 6@%&?35 corrp é‘xesb%ﬁ é'-Pp ocr|am des,

acet al s, Ach'é-‘r'i‘i%l‘éﬁst aI akoxigad ket al E4%r s of the drug. For

exanpl e, see Andrejus Korol kovas's, "Essenti als of

Medi ci nal Chem stry", pp. 97-1 18, which is

| AnfiddacaAbe Préparddtifort Biibstatey obYorhiA(IRToRn IR (R, Br formula (III)

Esters can be prepared from substrates of formula (1)
containigg sither anjanyino group@r merEPORY IEFquRCis simila faghien.t Rersgan also react

boxy group by general nethods

with n'gg\/s\m%?@ng)g‘?ésj{ct}n@ﬁn%nﬁ%d in the art. The typical

reacti ons of these conpoSakisn@2e substitutions

repl aci ng one of the heterogatons by another atom for

exanpl e: Sdieme 1 CH3- G- CIg®%+ QoH2GH " 8pBHC- OCH 2CH3

C q Acyl G OFodr Al kexirde-EstRr —Artees— ?ao—lae

prepared fr@m substrates @thormJIa (1), Nf-|20 mula (11),

or formula %rf']‘ W3 cont ai ni ng ’ei ther an gm no group or a

carboxy group in simlar fashion. Est :Els can al so

react with am nes or ammonia to form afi des. Schene 2

ORC+ HOR NH2

R— + H—-O-R

Z—0=0

Hy
Another way to make amides from compounds of formula (1), formula (II), or formula
(I1I) is to heat carboxylic acids and amines together.
Scheme 3

O heat
RLoH * HNR), —— R-LNRY,

In Schemes 2 and 3, R and R’ are independently substrates of formula (1), formula (11),
formula (III), alkyl or hydrogen. Various embodiments of formula (I), formula (II), or
formula (III) that are substrates for prodrugs, amides and esters include, but not limited to,
Examples 1,2,3,4,5,6,7, 8, 14, 15, 16, 17, 19, 22, 23 and Examples 26-197. Examples 24

and 25 are representative prodrugs of the invention.
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Anot her way to make am des from conpounds of fornula
(), formula (11), or formula (I11) is to heat
W@ 20000002b4 ¢ aci ds and am nes toget her. Schenme BCTIUk989/033329

OR U OHHNRL 2R Il_ NR)2 In Schenes 2 and 3,
R and R are independently substrates of fornula (1),
Compésitionslof the Inyentfomr nul a (111), al kyl or hydrogen.

Veld iavént RN frBvikes Plarmaseital coposftiohsbmpfidihga OF
formula (111) that are substrates for prodrugs, am des
therapeuiigaldy eBective potowaeof Heampramd (of fermadia (1o, fomualemblIs or fornpula (1)

. .16, 7 15, 16, 17,.19,. 22, 23 .and .
in combinalion it onpimdeculiCaly deepiivie brist TpE Somprrifili compriee
compaRhasis s irbientibieformvikiéd 10RethePRE bhé 6o ndrl®xic

I nvention The invention also provides pharnmaceuti cal
pharmacenpieallyraceprtatle sprices. niepherascgpical cemppsitians eagthe farmulated

2 - r | . or

fororet iAot STRROL ARt B prenletal uREARA 8 fohekral)
adminiaatiqr.abl e carrier. The conpositions conprise

C unds of, the invention farnul ated {ogether w th
oﬁ@)@w%?%ltlﬁ@ﬁpfrmleoah thisdBYRItOR (AL Lﬁé&@w%‘lﬁé to humans

d oth&@rhdrfifgts oHIF, PRAY | AR RAIQ) iR4lly,

ol at§ ed %né'r’ or é@g%nmﬁ@? at ogt%mdllgbﬁt%@ggl ?llyqui d

intrapdrisomaally topisallye (ats dy glovidejss ointroents pr dps), butadly or as an oral or nasal
adm ni stration. The pharmaceutical conpositions of

SPIa¥-t hi s i nvention can be administered to humans and ot her

NPiEHRaSeuticall dovhposRiehafdrpareRfrANAREROH Yomprise pharmaceutically
intracisternal l'y, | ntravagil nal ly, intraperitoneally,

acceptpllpistesile aqueaus anynopaqueons solviionspdispersions, gnsgesyionporcerhilyions

8 S P RTE ARG orins
ExamplbosMeaieble iagadduy and A6RIqRBS cair@irs,|deludsid elen®y or vehicles include
ngnaqueous. sol utjons, djspersions, suspensions or

water, gthane}, sakyols{aropylen lycab pabethylene alysobralyserels anshthe hike, and

. teri hnj.est ol.utd ons_ on: di | N
s P SOOI O 0 s e
as ethyd @leats) o8 suitablearhixthres thefslf UBaitatdé Aniditgtofaodompusitionl rBay be

. (propyl ene glycol, polyethylene glyco], glyceral, and
mamtft(l%‘é‘, %keé?malg?d by Ehet‘kf'g |°_é=¥lﬁp%tyngr8¢l§1} o épébmy By é@g_e%latsmnce of the
requiréd paitiéIs Y8 iﬁfne‘%!aké’@f Aipeksigid ?ﬁcg?y‘?ﬂ{eﬂﬂk Of Slrflrts €St er s

such as ethyl oleate, 'or surtable m xtures thereof.
Siih¢salocbmpbsitiont day atdo dontnircadjpemits such aspyeskevative agents, wetting

agents%ﬂ%@ﬁ%ﬁ;ﬁt%@%oﬁlgﬁ%& %%5‘%2 i’r%\?eg{igli of th%%%%i(i)r? gf such

microorganisms can be ensured by various antibacterial and antifungal agents, for example,

parabens, chlorobutanol, phenol, sorbic acid, and the like. It also can be desirable to include
isotonic agents, for example, sugars, sodium chloride and the like. Prolonged absorption of
the injectable pharmaceutical form can be brought about by the use of agents delaying
absorption, for example, aluminum monostearate and gelatin.

In some cases, in order to prolong the effect of a drug, it is often desirable to slow the
absorption of the drug from subcutaneous or intramuscular injection. This can be
accomplished by the use of a liquid suspension of crystalline or amorphous material with
poor water solubility. The rate of absorption of the drug can depend upon its rate of

dissolution, which, in turn, may depend upon crystal size and crystalline form. Alternatively,
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required particle size in the case of dispersions, and
by the use of surfactants. These conpositions can al so
W@ wwadnadj uvant s such as preservative agent SPCTES10091¢83329
agents, enulsifying agents, and di spersing agents.
Prevention of the action of m croorganisns can be
a parengerglly edminjstergd idougsfommidan he mdministered byadissotvimgyor suspending the
. age r exanpl e, parabens, chlorobutanol, phenol,
dn@néﬁhéﬁédg@?d and the like. It also can be desirable to

i mbacb@ns§mtadﬂitmnagﬂfae&11vé 6mpxNaids) &an coug lepérﬁﬁhglﬁlgents for
ide and the |ike. Pral onged absorption

hi
exampley phoxeted ‘iﬂ%ﬁaﬁﬂékc@hP'éalPOIY%Yﬁ‘b’éﬁ?eﬁefbéﬁ%%?th%{ﬁﬁ%y
microér?s‘?alHﬁ@cé?ful@sgeﬂhﬁurﬂﬁlx mé'tefggdl%?gcﬁ Bédt?tﬂt éo%{er a?é £ Ik ggclzar(]lth, and

m num nonost ear at e
mixtures thereof.o prol ong t he effect of a drug, it is often

i r.ahl e sl ow t he, absorptjon of the d rom
gﬁg‘em %ﬂ@r BI0%e fifrcive dhstibyt lqnn}h@wmunéwgfg{lw’{%on can be
incorp8fatdTRio st Hel¥se R ar ét@d-gfell@er%’ %?di'érgs mpd% EJ%lﬁHbr%amces

crystalline or armrp ous material wth wat er
liposomes, abd micrpspliehes. rThey mey telxarilized,oior examﬂde, tyr fiigratiam through a

bacterﬁ%tean d u grﬁfﬁz’{ 1{3&%}‘5@3{108 bgégrgl:ﬂ%h% ?%@Esa'lnl tFﬁ gorpbqiﬁsiterile solid
compo®tiofs, rWﬁlblY flay b dRROIEY R fbrilé v?di'é'ﬁd?'s@h@ foftebr Qfelilie fn?eycfﬂble

can be admini stered by di ssol ving or suspending
medlumlagnednatalw befare weshi cl e. Suspensions, in addition to

 8fecRplq Adpo RERR A ag B e SRy PR L RERL Bt the arug

in biodegtadaklegolyhers m&)@s@olﬂictﬂeiﬁoﬁﬁgﬂﬁdohaél Bepé&iding upon the ratio of
m crocrystalline cellul ose, alum num net ahydroxi de,

drug t‘bE‘h‘b’@ﬁr ud hg gafurepktne pertigylar aplymer amloveds the eaje of drug release
can bel ﬁ{rgl‘l) d. ]i)Iarrﬂ) Jﬁ%er%ﬁ%eg&d%@?ﬁlgﬁégﬁ file L}Id% & po Cya{cr)]rtlg)c()eesters) and

e conmpoun nve n
poly(anlny:drrqas:)r a])@dt 1r|j\¢<malﬂd: formubdtions elso aretprepméchﬁy értrappérigythe drug in
I systeng su lg g{ r rratr Qosorres and
iposops POErRsIAUlsioRs, § %@ye E@neftt § wrtb éva Y figfuegxanpl e, by
frhd fi ge'cia@ﬁh fo%ﬁ anace{i’ia&ts@é'rllﬁe& &bk Beyj ﬁl@rratler‘i H¥ugh a

i ncor ratlono sterilizing agents | ormo
bacterii-estainingSdter dr by nmommatmgstemmmgcags ib ehmlfosmaif\stmﬁle solid

steril other s erll ecta medi.um
compi¥yfhsoidh GrngsriisalvGa e dRTTa B £ SIS njectable
medluﬂpjﬁgﬂ}%rft@ﬁ@ ng m croencapsul ated matri ces of the drug

in bi'odegradabl e pol ynmers such as

pbﬂgﬂt@m prgparpdnsg foreahingle, sterlsdnigetableiagueousiog oleaginous f

s R A B GG s
wetting @QpértOhndeéisp RatsOThetshpile filj@tiags Ex‘é@bﬂaﬁoﬂ alsy 'ggi Bft: a sterile

I ncl ude poly(orthoesters) and poly(an ydri des). po
1n_|ectqb,lﬂ sodytign, suspersien of anyHsion ina neRtexisy nggmgmlly)pcceptable diluent or

solven\‘?ﬁnls{:hﬁa@ Q' slaﬂltfonqn r3g@.1t5rﬂ=:d%cﬂ.p %%Igﬂﬁstlhg é%cg?f:aﬁ)i)e \mﬁl c% PN solvents that

are conpati
can be employed are water, Ringer's solution, U.S.P. and isotonic sodium chloride solution.

In addition, sterile, fixed oils are conventionally employed as a solvent or suspending
medium. For this purpose any bland fixed oil can be employed including synthetic mono- or
diglycerides. In addition, fatty acids such as oleic acid are used in the preparation of
injectables.

Solid dosage forms for oral administration include capsules, tablets, pills, powders,

and granules. In such solid dosage forms, one or more compounds of the invention is mixed
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The injectable formulati ons can be sterilized, for
exanple, by filtration through a bacterial-retaining
WO 2000800204 by i ncorporating sterilizing agent SPCTUB1969/033329
formof sterile solid conpositions which can be
di ssol ved or dispersed in sterile water or _oth
with atdeast pn@npﬁjp@@mp@th@mageﬁqqﬁq caﬁflpnbs,ucb @s sedium c1trate or dicalcium

phospl#anwj %@% aké:) ?ill@fseo?%&?eﬁ'xh&@ §?chf A st HPlaErosS sHEHoLE glucoge mannitol,

uecus” or “ol eagi'nous suspensi ons
and salieiidakilt B)Jlbmdae QU dafbdxbrmeﬂmﬂumst alginmgs,pelatiabl e

polyvinlay Soladinane, Fugrate, S Ao oD RS Aeh 2% B4 disintegrating
agents%h&f as a%xa} Qéa‘?c&‘?&g{!ﬁ'\ ca dﬁ‘éie tat%%‘?ﬁﬂééa_oﬁar@ﬁ, aqgﬁ'ﬂcsdcﬁp ckftain
bl’e di |l uent or

parenteral |y accepta sol vent
snhcatesuax’fd soelivan sarbuﬂxate);re) |sollumpﬁ3 rdtartimgegcnts sugtnasparafifio; f) absorption

sccle 55 B Sobset St ot SR8 B SRR el
alcoho? Qﬁ’d Pt&bI Mbhokeeadatt; LH)'a‘BEbrbérﬁs MI dsikaBlin aﬁ@bédt@mw‘ d1%B&nd i)

| sTare conventi onal y errp oye as a solvent or
lubncm:peh ds tair, welmumrstemte, triagresium p@s@t@nyhct)p@lwhﬂene glycols,

sodiuragry SR BT P el 1l Byt ABlee il the

dosagéforh tﬁé)ealbkﬁ@(ﬁnplnsetw&feﬂhgﬁgérﬂil on of injectables. Solid
dosage forns for oral admnistration include capsules,

t Selideompasitions of psimeitar dypeanay Ysahermployed a&ﬁHPFSS% sofyjand hard-

R T e R

polyetﬂ%l@ﬁ@%l@bd;lg carrier such as sodiumcitrate or dical cium
ate and/or a) fillers or extenders such aiﬁwanbe
nu

sTm iq‘\lé‘sdosiiﬁcff’%%o whictso drageep cRpsules: RHhsnd gra
prepar@@%&yéohﬁ?%ﬂng SPP bR g?é eﬁc’:‘@&htﬁ\ﬁs ancr other coatmgs well-known in

car boxyne ose glnates
the phamh@ceutmal ﬁymutdtmglarto ﬂ‘é\,ey:cam: opumallamdmanmpaa;fymg agents and can

also bgg ﬁé@ﬂ'&;%n t%@tatﬁ %‘é el Olaggy%al%gqs entggpglylo ng?r% ?anally, ina
certairl g@* 8he %g{) ifndh trath $ Qﬂaa?é”d Hanfe?! ERbRpRE bt faidils @Bl for

um car bonate; e) solution retardihg agents such as
delayipgrelédse of th‘e)acabfsagqnt taminglude pelyatesic subsiaices gnd waxes.

ALBingbfots BE RS gy cuPur g ars br B biosHies which

can beAREPArBEBY MiRiug MhedSonFuntisofihes iRGatdRIwieh slifble mdimithting
'ubricants such as talc, calciumstearate, nagnesium

carriesstsuelr agt ecos buitet, palysthyleye shyeolgirpcwprosioawaxwhigh are solid at

amblegg%fgﬁegagure bfﬂ% gggﬁ%dy tgﬁpgr% ure !éﬁ%%lggef(gt%ﬁg?lﬁn nt‘lgle rectum or

vagmﬂQﬁﬁly&ﬁiﬂélbfaﬁé':‘thblaetlﬂgﬁﬁﬁﬁoun$0| id conpositions of a
simlar ty al so be enployed as fillers . in soft
ah&ﬂ%ﬁ@qagqt f@msg@q oral aiminjsiatien inglyds phpmpacsutically ageqntable

e85, TS, o il AP I o
activecappounds, theiliduid desage fprms uayscongin brert diluents commonly used in the
art such as, for example, water or other solvents, solubilizing agents and emulsifiers such as
ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl acetate, benzyl alcohol, benzyl
benzoate, propylene glycol, 1,3-butylene glycol, dimethylformamide, oils (in particular,
cottonseed, groundnut, corn, germ, olive, castor, and sesame oils), glycerol,
tetrahydrofurfuryl alcohol, polyethylene glycols and fatty acid esters of sorbitan, and

mixtures thereof.
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prepared with coatings and shells such as enteric

coati ngs and other coatings well-known in the
webk@omeeut i cal fornulating art. They can opt i BEEIB3009/033329

contai n opacifying agents and can al so be of a

conmposi tion that they rel ease the actjve ingredient(s)

opgsides dnertgilireaisetheiosl |°9mmﬁtlan%maé$mlnshtds adjuvamnia such as

weuind Bk LR il ool PTG HATHAAL afd peruming

agentsagent can include pol yrrer iC subst ances and waxes.
SBRRaR 3 ol St Sl B a bbb

invent{Bvihdlddd ARFARD gaaéss cffarrsToRohd ¢ER! f)&l?%é% {sBtidhd, AptaSs,

non-irritating Carriers such as-coc
inhalaqts by patblydse dedegirgd obmpoural afithe mntumylswdmnm widensterile

conditR gy RRIRERaHF B BE GRS EReT and A fesded eatrvatives or buffers

as ma)\’ﬁgieq{i‘irec? @bﬁtﬁalﬂﬁéj fdrﬁtu@aﬁ‘%ﬁ $r8roBs; ley¥ %1&&@9@%&% sh $blutions
dosage forns for oral adm nistration include

are alsp hantnm@lmd asdieing withioghassope efithisinyestjomi cr oenul si ons,

uspensi ons, ,syy.ups and.el.i Xi,r.S.. | n .
o Gin B, PRRES B and 35 0hR Ehif ah fuiion anagive
compo‘uﬂa mtﬁmmsmmnaaﬁtmam Qﬁd v@@eta&Wfaﬁs 6RERIXeY, pasaTting, Rtakd1e
art such as, for exanp wat er or ot her sol vents,

tragacansh.uisiiose d@“@@@?ﬁ’ Qo’é{ﬁ@‘)’lﬂﬁe Igbf@lseﬁlbcmttb%ormeh,wlhcw acid, talc
and zu?c! g,?ﬁ? or HL,%tgpgqué/rF ial cohol, ethyl carbonate, ethyl

cohol , benzyl benzoat e, propyl ene

chwz@drs arid ﬁ)rmwﬁh 0ftaf, yn:add,mdh toethd ybrhpourrigiof ﬂus ﬁwbﬁnon
(in rticular, cottonseed groundnut, corn, ge
lactosg, |tqlg,é iGigagidralumgynsaydipad 6,qal§)\um Q}lygt@p énd polyamlde powder, or

mlxtur;eQ bf ﬁl@yéjsruggtﬁﬁééér %bra?rg can g&dltl&gl%ﬁgmﬁkﬁ%t&ﬁ% YrSpeRts such as

acid esters'o m xtures
chloroﬂbetrohgatﬂmmomhas inert diluents, the oral conpositions

B b e S S R RAR e inhe form o

hposofﬂe?vﬁﬁ i ¥howRiH (R4, UPo8SmATSB benerki®P 85 eli Gt dIR ph&¥pholipids or
topi cal or transdermal adm nisStration of a conpound of

other lipid subsmnecﬁ llqmsomcs angfomett byemono- grasuléislamet adrirated liquid
pomders

crystaiaglgaﬁgfeccﬂ rse 18 2D agucous EH% Y R&y nPHEOXI V;g}yﬂogqglﬁ:aélty acceptable

and madmlmsleqﬁﬁ’&e p‘aberdﬁfsnﬁﬁg tipbdos iy be @sed. The present
pharmaceutical |y acceptable carrier and any needed

compqsitions iy ipespats form mappyfeontaimdn addition to thg ¢pmpaunds of the invention,

{ ; t t
st 0L B A" 2y R P LSBA S ppe
phosphi¢lipidsraridrphosstagidyleholints gletithifg)used sephfiel9 ion tageites.,
pastes, creans and gels nmay contain, in addition to_an

Methag {q %ﬂd&?ﬁ%m&s#ﬂ?w dn fhe\ast tSesnfor sxamale, Biegeott, Ed., Methods in
Cell Bt@gg%c an 9(212} ﬁgt‘%"z’i’a‘c eri ’va?\?s@gf( fN yeﬁ@ ’$3e3 et seq.

Dosagg lfymed for t(tpndail admasstratienbbacompoursi (bﬂ thisdn@em'tidn itichhde powders,
sprays, ointments and inhalants. The active compound is mixed under sterile conditions with
a pharmaceutically acceptable carrier and any needed preservatives, buffers or propellants.
Ophthalmic formulations, eye ointments, powders and solutions are also contemplated as
being within the scope of this invention. Aqueous liquid compositions of the invention also

are particularly useful.
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and zinc oxide, or mxtures thereof. Powders and
sprays can contain, in addition to the conpounds of
WO P0g/10029£nt i on, |actose, talc, silicic acid, BCUOB009033329
hydr oxi de, calciumsilicates and pol yanm de powder, or
m xtures of these substances. Sprays can additionally
c bt eampasinds andegompnisiisas b thegnyantinn gan be used in the form of

R e

The plakmhécudealiyeRceptable salks) estbrsiafd hhﬁle%gﬁcludld Mﬁoﬂﬁﬂeﬁd&tﬁ esters and
i ds, or_ot her

amldegggg{nglwl(\%gsd o{éo\éggl@r{bg %?; Bol Id%gpulmg}{@_wl@,ch arei wnt(ljnn the
scope gP4duhd al ﬁfdﬁmél:l{ litfid fof Hkéjlncé'&lé&l:?lvﬁhttl?@ﬁssﬁéfof humans and

di spersed 1 n af aqueous nedi um
lower mhymlsoulvﬂi@put ahdye taxrcﬁp,t iaditagorg radierm abpdmsziﬂd)'ldahé like,cire

commE At Mith e ERAIE BeRiHg oK s AU e e Ve o i use.

t Qet HBtHeP ARREIVIShO lnvleﬁ‘l‘?od fél/a%?st tb %Hloﬁl)éllédl dﬁ%t&mcally labelled

preservatives, and the preferred
pharmamtma;ltcgmbsmnms s&adnbl@bell:cdpﬁn wpﬂmd:allm lallselhdcfonns of compounds of

formu B R« (b g ES (bt PriybEH A EomeBSRRRH i ifation and

adminiftdred ROR cordMiccO¥ i MetnetR6 ESCBE inveRfon. TR l‘lﬂﬂﬂalhé]‘le@%l- |
Bi ol &% Vol ume XIV, Academ c Press, New York,

isotopically ipellesl fogme pf eerapounds afformula), fmmtl@ﬂlh ar formula (111) may be

used a?g:%}}éljpiac&gpcragg e%l 81?‘ n%ﬁgﬁ?g rl'glnlﬁ tp%ﬁ% OVﬁ{%gP qth rc é{hco\yggs which

are MR B ol NNR X @6l tHese @ies Sthe€EbhmBoe Qﬂfmeqmeﬁllohfpoasess at least
phar maceutical | y accept able carrier and any needed

one atpined @denterivesor thitiemer s or propel | ants. Ophthal mic
formul ati ons, eye ointnents, powders and sol utions are
al so cont errpl ated as being within the scope of this

Methodg vEtheilpventibgueous | i quid conpositions of the
Invention also are particularly useful.The conpounds

ahempeynsisand compostionsaf theiweantiasrare apefabfon siadujating the effects of

NNRs;%{rg%lgLr df;?fé@%lfrl&t mE@ihYorf SRR B ﬁuﬁc?é i be‘i%ét%l far (R

romi norgani ¢ or rgani ¢ acil

treatmpiitcandgpeaithiionbf y nanbanifNNR-maliited de;eises or eordlitiorisdes
include salts, zwitterions, esters and am des of

cAiopulatien of of HRS e the }Pln‘llcﬁol’ﬁhmd(ﬂlﬂle)SefQilamffBlCrﬁﬂnamlSSIOH that
has beérll ggsl)cl\g{éhmthat{hg BFW l%me\;lné gfl?c;tg ggﬁi 8l.ll%l§ %g{ﬁgoﬁag (?%gdgﬁ

Erausqlﬁn lNerBﬂézl e, | et can Sem 280 1y 987 0803-D80)e T TNNR ligands
Irritation, allergic response, and the l'ike, are

demonsatedherapextie patentialfor thestsatinens ob em@fsmtm inckuding acwte pain, post-

surgicl Sp%n? fak g%ll a%%hlf RAfc e;la{\? %t%te? El’fc‘ﬁ%bqtgg ngl%r%a ﬁtyéfa?z'? é}bf%$uropath1c
pain. MuRésvet, bl NMRisabeddppebsedan fRGarhéCoH prﬁﬁi@%&&bﬁlﬁﬁes that are

Radi ol abel ed or i sot opically labelled forns
involved inpthe nefianuhati oy WSIIJQIISQ,Ia)Id thas aptivasiofilof Yhe @7 NNR inhiikits release of

tumor &ﬁgogls zflac?orp(rl'lzl\léj) areuﬁi other &yt cyto 19135' tthlato trr]i?;ggrf thg rl]neﬂalng%gtrlgnl r?:gponse
(Wang, H., Narure, 2003, 421: 384-388). TNF-« plays a pathological role in diverse
inflammatory diseases including arthritis and psoriasis and endometriosis. Therefore,
selective a7 NNR ligands and modulators demonstrate potential for treating conditions

involving inflammation and pain.
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adm ni stered in accordance with the nethod of the
i nvention. The radi ol abel ed or isotopically |abelled
W0 200800294 conpounds of fornula (1), formula (1P§T/US2009/033329
formula (I111) may be used as a pharnmaceutical agent or
may be useful in the discovery of other conpounds
vin7 DINRerhavenbden shownsto pllaysdrsifsiNReantmokelin ssharsong coghigive function,

nctud G BB B R B P M 30, 5
633-64)"RRUAdS o@npgaﬁgﬂ’ﬁe’l@éwtiﬁ?@ ?orcf@e B mle VS Yo} Hﬂﬁvg:dfsyﬂgzsg tkluding,

for nodulating t fects of NNRs, particu
for exahplesttientiion defobitl disdrder, ABHID, ADpdtCinsknile alemeatiaj DY dementia,

.., far the treatnment. and .preventi gn of nunber of, ) .
Pick's fipesit. deimeate aeuaeaev By Loperdirb Aad dampria fsseiued pith Down's

syndroie, BNGRI1 a8 cb diftti PPdTRYts 8RoeiatRAMRE i RphRInper gi ¢
transm ssion that has been associated wth the

plai additwin @7 NNRehdvedteen stiown wdiei invalvedimpthe negroprotective effects

of nicdgg bottyg-vitsn lenaalorsy-B. 1l ch Netigact Ain oD Shomtar s Bhand in
vivo ($m%ﬁ£}ﬁk‘,_t8.ﬂl?mt§ RBS.1 Blog! 79: 1386365 A AgRD arﬂf:ul%,rheu%ogegeneration

states, including acute pain, postsurglcal pain,
underligsisevesal progressive QS isorders sndludihgydiut got lixhitedrto iAdd,yParkinson’s
. ai n _and .neyr opat hi c i n. LeqQver 7 NNRs .ar .
aiseasf Bt oB0a ool Sreitis Hlipelen § fdse e madtin ay Bl Covypodies, as
well addighihiNed RS flictionSeduling2 DM itiahalie HRAA HFury2NHorf daknple, the
activation of the a7 NNR inhibits rel easé of tunor

impairgé &;@gps of ad ﬁ\B\J Rg Bjamyrkeid pepiedesdinketk tnAD hasdicen impjipated as a
key fabibEin ARyeRImen) ¢l ErET IO Bisopfeled VML e ishach il -S.
al., PNAY, bO0TTB80433404 BORS € he AQRaHGh Bﬁa?‘mé hdsbe@R Shown to block this

psoriasis and endonetriosis. Therefore, selective a
neurotbiRity (i§tacs Tawd Biuddlben. 0260 1d2MaSt4 bl 3546t st suah, selective

. treating copditi.ons involving infla i.on _and, pain.a7
ligandp fhak ehapes Béamt dhkam wsntﬁ{ﬁydsﬁsﬁtwnggmerﬁan@&ﬁr
neurocf?:%@ﬁé?&twé%i&ggé}'. tive function, including aspects of

arning, nenory and attention (Levin, E. D., J.
Nechizdphodnia is 2008 pl&3disiss thad B)charstesized by abndringhitieksin
are suitable for the treafnment of caqgnitive disorders
perceptigpy GNP, ?QS{C'E%&W&{ Signli¢apheyidencgdmplirategithg dpyplyement of a7

, i i to] Pi ck' .
AR AP g BB o (8 R on it i
(Leonatdn®nEum JaBbowiabbR000; 39DABMA242) y Defioitein sasowprocessing

ST TS e S B i
i L SRRUBRPHAR s 61O By LSS R 109 21 1o
202; Skien§ K2E., RegptHophatméologhi IRIBATES: 350-328). alKusRes NNR 998nds

779: 359-363). Mdre particularly, neurodegeneration
demonsateotcatiakiafhe Heatmenipisshizophrenig di sor der s,

i OSJnHQM&E. of B in0&tioh'27 f)ﬁ'ﬂcﬁlgrly (Rl Rt h'eﬁf’n%%n% preventing a
condition or disorder affecting cognition, neurodegeneration, and schizophrenia. Cognitive
impairment associated with schizophrenia often limits the ability of patients to function
normally; a symptom not adequately treated by commonly available treatments, for example,
treatment with an atypical antipsychotic (Rowley, M., J. Med. Chem., 2001, 44: 477-501).
Such cognitive deficit has been linked to dysfunction of the nicotinic cholinergic system, in

particular with decreased activity at a7 NNR receptors (Friedman, J.1., Biol. Psychiatry,
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di sease, anyotrophic lateral sclerosis, Huntington's
di sease, denentia wth Lewy bodies, as well as
walzewpndeked CNS function resulting fromtraunaRCTUR089/083329
[ nJ ury For exanple, the inpaired function of a7 NNRs
anyl oi d peptides |inked to AD has been inplicated
2002, é\h 3&9+8é9) f Basoactivatode o d b recoptorseanqugyide isaful treatment for

e S B S S S8 B S o

antlpsyﬁ‘:hztla'\'%cceﬁﬁn%@ e %&ﬂlﬁﬁaﬂ@n of &1’9&7 NNR nﬂﬁfﬁ[é?&%'d%htal/ pical
har a 1. 276 18541~ 13546)

annpsy&hosmwhuldsﬁ’fee mhpme'ed ll@eamtstld: hahtye ﬂpaaﬁe exaﬂaphs bf S/Lutajole atypical
cau r t he defim é of . Al zhei ner'’ a and
Iiee & P

annpsw@amre Bl it pts Aok Q clagaping. JiypeBone, P?naamaw&apme

ziprasidb®e %§l%pﬁ1€ Aopefidsh2bAg th%rnk%e AdeYrdi1 9 iR dohte%ﬁ)lét@d that
I cant

perce 1 0N, nition, enot | ons. Sl gnl
compogndsj@t?foenulnﬁl); gmngb (ﬂlﬂ,eoru fnmmla €HBrof the inygntiouRalsa eantliei s

ncl.udi n deficit of these
adminf$sPERR SoutiubE it & FEARH dhfafEho M conar b o Eur.
JOndbethgafeaburablé BRbrmafides %%Zhﬁéﬁﬁren @?E.n@m& Ss l}fé P50 audltory
0

sensory processing (gating) are one t he hal | mar ks

gating defieib ign ivdipation; of imppisedsinfrrmatipn prasgssingeandodimanishespbity to

(13 3 t
e bl SRR AR o e DA o
that thé’seaeﬁcﬁsad'e hoghﬂgz&&(bwrﬁ@ﬂme,]@ﬁ& betn @rgg’k@&dﬁﬁeﬁ)the High $revalence
NNR | | gands nonstrate entiral Iin the treatnment .
of Sm‘%fngs%%‘?“&ﬁ%‘ﬁe’é‘ﬁ ivith sehironbisaia SR0%h aiay hpdrfomD of seigmedication.

Phaer@Jl%é ?Hlsm'd es H §§ EM&W‘E @1%% 1%15&?1#' p&em eé’feamii)ﬁ]gs la o7 NNRs.

I on or |sor cogm

RestorBfoH SRIEIhA deAdits iatlnfaal by @tﬂh;éﬁﬁtl@e hée‘ﬁﬂll dglo¥Rts and PAMs
alrment associated with schi zophrenia often limts

could leﬁ tcaqiisqqutlyu@foqﬁm@hmwus smpkingt IbareferenNR ligands that are

T R e
imp roi’é@ltdldéséfﬁap fofild EmpaRyd tonotthe Med. Chem, 2001, 44:

77-501). Such cognitive deficit has been |inked to
d&schndmgiyoﬂie@ﬂntlmetratlcumf artherapéusicaliye c@“eailvs;astoem of acompound

ot SH 0 55T 5 bt 8 RASES e o

preventil @onditibn Uﬁﬂl@ét‘de@§el@?edf‘ﬁ'lﬁnraﬁéﬂiﬁrﬁde&'icﬁ@sq@ﬂ&VAﬁlHD AD, MCI,
useful treatment for enhancing cognitive function in

senile dermentisp BN |d@n1§atla,é’mlgs Wissase; depentinpsseciated with Lawy bodies,

demen?i %Qég%%ﬁ%ﬁ%&@ gb&r%meAgrﬁg&% p?ﬁéeg%l@%le? g)}—ﬂ%{n%n&an ]

dlseaswmhmmlsifeﬂ €NS ﬁm:tiw dssbliated Qﬁﬂt ﬂrammziticl Bra. injopg lepiession, pain,
exanpl es of sulta e, atypi.c anti psychoti cs incl ude,
acute paig, pgptesqug)lf:a |RaHRs € ntcopana,pg %{Bmﬁgon,rlp HFBIARsY, gain, neuropathic

pain, &}e@%ﬁﬂicn;?am %ﬁﬁ@ﬁivﬂ:‘f bﬁ@l& ﬁ,&@i‘%‘%ﬁ‘nﬁe aﬁ&%ﬁﬁkﬂ% cessation.

oper i done, ngly,
cAmoedﬂpgb't atlembadimeatisalivectsd ¢f a hrethod af t(da)mg tonditidrs and

aisordiys i aE epUlate 9 b BN it Srenpuafe of (gl 1) formata (1), or

formuRTIINPSRGBpdfically effective compositions of compounds of formula (I), formula
(ID), or formula (III).

Another embodiment relates to a method of using compounds of formula (I), formula
(II), or formula (III), or a pharmaceutically acceptable salt, ester, amide or prodrug thereof.

Compositions containing compounds of formula (I), formula (1), or formula (III) can be
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One of the neasurabl e abnormalities in schizophrenic
patients, is the P50 auditory gating deficit, an
WO pwoae2don of inpaired i nformati on processi ngP@mTS2009/033329
di mi nished ability to "filter" uninportant or
repetitive sensory information. On the basis of
adminigtered inaccasdanse vrith daseribadomethpdss éypiedllydistpartanfa therapeutlc reglmen

for tre#%r ﬁ?&r rpég&lﬁ gég gf ‘g? tdlt%q?laﬁa dgﬁgdﬁgs? pg t%dJ ﬁ)glslﬁh 3 i\ y, more

pamcuizc‘rty ﬂm@ﬁhem@u(a}ﬁ,a%)fm abtew@ formof self nedi cat i on.
Phar rmcol O%Hg st udi es have shown that nicotine'
e‘ﬁd% 2 gisthod Qﬂuamaromnsndwfsfpanw@.@nf%mula (1), or
formulggﬁy% g@%ﬂ \/If:ﬁtutlé1 dAHﬂq@(g'é t HM g?%gge'g% %E%t%(%’ fo ILINQT%Q&latlon
in mammalsi Mure paﬁm)larlggthe Thiveehicaf ismeefuNRcondjtionksaridRtisordere related to

atentig 4SS Rers A Mg Lok IOEPHFEP, SFICSTaApiey TR dementia
Pick’s lege%gé defmehtid 5‘5588%3%@% EMB&QE B@me SO RN Wit IB@wn s

adm ni’stration of a therap eutlca ect ve anount
syndromde, amyotrgyshio thtevfl sctarosis, é—lt(mmgtohl:srdrsdaae, (diminished NS faniction

(Cll1),to a ma | .provides a net.hod of treat]

associdied thittnhaliE FER I T s B Ain A ety TS G Heial pain,

chromé‘bbﬁnﬁl'ﬂﬁﬂln%%hCinﬂal‘i‘lh?a%r?% ﬂ&h@ﬁitﬁi@ pal¥loste8 &MUritR pain, chronic

denentia, Al DS denentia, Pick' sease, denenti a

lower Mcpmramgramd, Bmblenvg chssdiias and ampgsi cahasmodntmnemodulated by a7

Domz'l S syndr one, anyotrophic lateral sclerosis,
on s di sease, di m nished CNS function

aﬁﬁ&ﬁé@én%i)dmm&ﬁl ib b MU &F Lﬂfr%' J&rﬁ;ﬂuHﬂé’mf i‘é?rﬂﬁﬁs(ﬁ' fitmula (II), or
Faln acute pain, post-surgical pain, chronic pain,

formu ar(flﬂ)aﬁ@na'catmg orj pnﬂeammcmcytl(pm and dmﬂegpeqlatcd; tquRINR modulation
ost t hri

in marfy R Phérein e, Sofflifs ndfifors e ShenBiiadti isoger, ADHD, A,

MCI, @ﬂﬁ@ﬁhﬁﬁﬁﬁ sdnfle demehfi£ AIDS derRtilRickts Dis&né 'déﬁwntla associated
condi tions and disorders that are regul at ed by t

with Lepgbogliss ipmssiip essogisiogwitlh Paums syndronieopmupiofhi jaterak sclerosis,
LI I
Huntlrg%&{ry hi%gi(s &l)nuglrslé%drnglggm& O?l%]s%o\réhalg%&; &rﬁn ;tr}éﬁ?%trl%Taén injury and
depreséioh) or formula (111). Another enbodi rrent reI at es to
a net hod of using conpounds, of fornula

(fngthergmbedimentds g mqthod @fruswmmeémt( @aw ), f Forrhula (II), or
AP B e o PR OB KSR ot
in marhmalspivhereln the condifionsmandalidrddry aregpaih)@adkeipains pestesdrgical pain,

accordance with, described pethods, typically part,
"hmmﬁfp"‘"e'n1 t VR AR Reyh NEWoRE ‘%PS}S‘P@@@H‘? Rftin, chronic

lower Bhckas inhipFiiSe, Wsﬂbﬁﬂg@%ﬁn&?' ated to NNR activity,
and nore particularly allosteric nodul ati on of NNR

adnpthex smbodlmehiociagasiio dinmetimd ¢fsusingenipaind$ ofiformgla (1), formula

f f . f I, 1), f |
av, of BFRFEHED Br wsfiihprrévshiive AR sheiangdisodies Egfea b NR
moduldiisPInifamima N6 1dﬂmy”ﬂﬂ:%é‘thb@ 15 isefulFer @ntbinil® A& ompound

particularly, the rret hod 'is useful for conditions and
of formplgd})d&r@u}adlla; ardormula (I1I) with an atypical antipsychotic. Further, in

another embodiment, the invention is a method of administering the compositions containing

compounds of formula (I), formula (II), or formula (III) in combination with a nicotinic

agonist or an atypical antipsychotic.
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attention deficit disorder, ADHD, AD, M,

schi zophreni a, senile denentia, AIDS denentia, Pick's
wore®easrd4 denenti a associ ated with Lewy bodi esPCT/US2009/033329

dementia associated with Down's syndrone, amyotrophic

| ateral sclerosis, Huntington's disease, dimnished

A therembiodiment selateatee meihod of ugingrompoBitiansor ¢gnapopnds of

fomulq(lgﬁ{)ﬁ)%@hﬁgﬂl)fp&'fglﬂllﬂmﬁi 52 ﬁhar ?ééutx%%}l O)gﬁccc@gtagl%' sHit, ester, amide

or prodieg tlwﬁaifhhccoﬂfbhrfanoﬁ Swh&aadsltdmme:ttmsmhfmtoe bf aotkerl dosgthat
back pain, mgraine, snokin essatjo and vari ous
increasgs ﬁ%‘i‘OE@B‘Pﬂﬁ ace@igholipeitalense auogwdrrstm W entpgnists SHT-6

antagoﬁlé?s%iﬁ%an?ﬁ? B@ngﬁﬂnfa 'a ﬁlzl?ﬁ&?ﬁ‘ g?ﬁgr a WI &O%Ha%mm channel

blockets, dxatlinggo poteptiatveandfl effpcz@n ChetabmSoﬁmd rebeptot datitgpe.
related to NNR npdul ation_in mmal s, wherein the
cdetyalidosege layels of active dnaredients in ﬂ’érﬁ‘?‘a’?ﬁ‘?&é‘ﬁ?f’é cpmpositions of this

inventg)gﬁeg{l] ?? ganﬁ%g%s J@‘thamn aréSﬁl‘Lt%‘i’B%ra%ﬁ\lQ coﬁ‘l cg%)i tléat is effective

ement 1 a sease,
to achxaseﬁreldakma?ﬂ thertapeutvwgspgonsk fos a pdetiontdr Ipatlaﬁscmn]aisﬁtbnmahdh mode of

adminiSiTRom g1 Pels i <ioaEie U o W8 (ARt the particular

compo%ﬁa s ?&ﬁﬁgﬁ\é rﬁ‘ints‘h@ﬁ&@tthé:sé%ﬁigrbﬂtm wrﬁﬂlﬁ’&pbéi'ﬁ%frgaﬁéd 244 the

er e nment 1s a method of usin nds of
conditfomratld Ipaiof inedicablristoryaof the patlemt béing rmlaad( lHoIvyevtm it is within the

skill of fbE 3t Yl ke H G PGk ey Bl er ngh Bt To achieve the
desire® fHeptpe @S dndliccarhd@iy laéreagaahados@ élhﬁtnlpcﬁé Besired effect is
post-surgical pain, chronic pain, inflammtion,

achievedf | ammat or y pa| n, neuropathic pain, osteoart hritic

C Bl bR AV o e Bl bl e ApR RS func of one

of the UShpeure B’ﬂﬂiéfiﬁﬁertﬁﬁ)nfcﬁﬂi Belkploykd i pireWoran O, Wher®such forms exist,
formula (I111) for treating, or prevent| ng condltl ons

in phaaweaﬁl@élwaﬁe@mm salk gsten amm ergupdragifom. Altgmatingly, the

compcM’]Ei%al? g% %Jgﬁ“*:ﬁ%ﬂeg as gﬁ?ﬁ%%%ﬁhi ngﬁc% Fi (Io?)rtal lggft’ﬁu{éd?l%ound of

1nteres(t Iid d:dmbmhtibrﬁ\mthlbn@ bﬂﬁbreﬁfﬁaﬁﬂﬁg@h@d]lﬁaccﬁhmblb @arrierd) The phrase
anot h fz?nbom ment, the invention.is a nethod of

"therapelicall); eidtivg amount G frsssomravad eb hednyanign desans a sulficisnt
amourit OF fi¥ @nfpolind fcpﬁéﬂﬂ lafsofders, at £FeabQiaBl Genkhildidk fa'i‘io aggﬂlcable to any

conbinati'fon wth a nicoti’nic agoni st or an atypi
medlcahﬂeapngmh dlthtl benotdesstocelrhbaweverthatrtbe aItelsia’ilg uaageaifiibel

compigeh AP of BT entBR N bogpeided Rt Badink ahysjcian

withinAhe€ SdpR1d¥ Souirl hedi€at § %me%m BRe Qfecﬁf&ﬁéﬂdﬁeﬁtﬁ%ﬂ? @ffectiv‘é dose level
conbination with a ¢cholinesterase i nhibitor or anot

for any| pargiculanpatient wdhdepsnd mton e vauiety of &oyars irsfluding thel dasmé;er bemg
weateG G2 SeVerl) BEBRRuPLacT TR BT bF i speiin FoPPORRESRAP T e
specifitrdnipobidids ethiplsyeanihe lage, body weight, general health, sex and diet of the
patient; the time of administration, route of administration, and rate of excretion of the
specific compound employed; the duration of the treatment; drugs used in combination or
coincidental with the specific compound employed; and like factors well-known in the

medical arts. For example, it is well within the skill of the art to start doses of the compound
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bl ockers, leading to potentiation of effects at the a7
ni cotinic receptor subtype. Actual dosage |evels of
wa@eavien2vygr edi ents in the pharnmaceuti cal conpPST/UB290%033329
of this invention can be varied so as to obtain an
anmount of the active conpound(s) that is effective to
at levellomer than inequired ite achievecthe gesined cherapawtia séfeg¢tmnddo gradually

. [ I iant.. iC i_ti.ons, and node of

increafftht ﬁ'?%tgr@g{’ﬁg‘?#%‘?%%‘éedsegﬁgg?‘éé‘l“gg%dage level will depend
uPhtotd) daidyg Hosel dfthEorpsinda6f thisin@éntivargdaiinidierdd® a human or
route of adm nistration, the severity of the condition

X
lower grimaj rangesiired abaut Q- B! mafle hodyveish 1o A Iade bady weight.
Mor 3 8¢ L PR gt e S 500 RURY By o s
100 mefogriodpaveight) Hudesised, tweeffdctiae daibgdoseedn be daddédeine mhkiple

esired therapeutic effect anqd to qradually increase .
doses [Gf USRI PITEIR. (ouTSF By 1 SRATE AeSCRORHRAS PS Pl ontain

such aH®Rftsiop sﬁﬁﬁulﬁ?&‘é Sl%e?éoﬁ& Bfke EJ‘B% &Q?%}tcﬁwse.a

t her apeuti cal ective anbunt of one of the

cAnpthemetsbatimeniarelatesdo b ingathahof dssessimg loo diagnosing coralitions or
. formor, such forns.exist, .in,pharnaceuticall
disordgR e &7 SUNR SCGupeFompria o alliwipg s IRGRIE forms o
R D erer _
comp e P B o SR PoRARIR WAkl Bfprdising
endogentus FINNRS or cetlsi axptassing vécombinant 07 NIWReand measuring the effects of
.pharmaceutically acceptable carrjers. The phrase .
such lgq‘wr'ab%i forms|of campainds\a sueeallsas gkplained dp Rstsuminagpn of
Bioloéi%&cﬁ‘éﬁ{r‘%&&i@n”ﬁans a sufficient anount of the
conpound’ to treat disorders, at a reasonable
bAnethet ¢émbadimesit relatespe imetiadds of nsing NNRPAM @bmpounds to identify
treatnment. It wll be understood, howeyer, that the,
other yssil arEelcopguiliop et S ahpaie Shbat Jissess or sdisgns
iht88 WithMeRRI fRfictin), In &A-8186d Q8D YorldkEmpld RMEH
assomphysilci an Wt hi r? tnhe scope o?y so%rnd I|:‘r1gdilccf?lllqlt'&j g‘é%?%ﬂn format,
using Gdils os pissties that cxmresspative odINlYRefdreld pwpostosfddémifeingfnovel o7
any, particul ar, patient will depend upon a variety of
NNR agonisty & EANMs @A NWRe di sorder being treated and the

i . .di . Pevi 0 pfire ..
 BHGtEL ornodiies 8 AL ot B ini Sy SR 8RR hgoine
allowihfj @ campoutbeffonailgiil), famoky @), hefothila (HBoameradt @ith@Ells or cell

the patient; the tine of adm nistration, route of

lines eadoganpusly sxpressinged NNR worelle gxpressingreofmbinentsp2 NiNRscin a

und_enpl oved:.. the duratiagn,of the treatnent;
fuore PR AR SeeS it Bt BrsuEbMResetydnet by Bnowh piptocols oras
describFigi DdtemfiAATRMLTBISIORIcay Abtivignclibke factors
wel | -known in the nedical arts. For exanple, it is

well within the skill of the art to start doses of the

Pregg%ﬁgfp QPg&ﬁho&Fd\é%lf tifol'rgéiﬁ r[! I .lti E'&Pﬂl{jlf ﬂgﬂ, bF go@l?_ ;l_lﬂ )ev e the

Nncr ease

t The cethade desatibéd bélewadas enail usé b edridus eagttiodversl. THOEmpounds
total, daily dose qQf the conpounds aof this invention

of thisjRYsntion cah BeiPrepargd aasAIAIng to fhesypthet methadsdgessibed dmthis section,
Metho\?giggﬂ}e%%omﬁ& gxantes WRIORL. ECnARYBupt dBsdibel 9 the Schemes

are meant to illustrate certain substituents contained within the invention and are not intended
to limit the scope of the invention. Representative procedures are shown in, but are not

limited to, Schemes 4-11.
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More preferable doses can be in the range of from
about 0.001 ng/ kg body wei ght to about 100 ngy/ kg body
wawri0gheo294 f desired, the effective daily dose RERUR09/033329
divided into multiple doses for purposes of
adm ni stration. Consequently, single dose conpositions
may contain such anount sSehemgrbmul tipl es thereof to
make up the,daily dose. Another enbodi nent relates to
a nmet hod of asseSS|ng or_ di agnosi ng condi ti ons or
di sor dé &4 t o M ctiyity conprising
al | owi ng |sot pe- kabel ed N\ cogpaunds of fornul a
(ry, f (II) or for I LIA) to interact with
cells expreSS|ng endogenous*a7 MNRS or cells
expressi ng ¥econbi nant a7 NNRsz arl neasuring the
effects of such jsotgpe-Ilabeled fornms of conpounds on
such cells as explai fjed in Determ nation of Biol ogica
Activity seCt oang | ‘t relates to
met hods of usijhg NNR PAM co dse #dentify other
useful target-sonesunds for g or preventing, or
both, diseades of condi tj ons éssockated wi th NNR
functlon in cell-based assays, forR exanple in
hAg BudliRe® HObdNeinef4 E:Biﬂbouddﬁ'o‘f%rﬁﬂilé 3 af repieSnifitvel &%mpounds of
€ress native a7 NNRs for the pose, of ﬁiﬂélf
formulsche Foroeta ﬂ&mxa@onubt(al)owh@mm RZE, TRRE, e} and a are as

deﬁne§1 g;gﬁonrxtu a ?n%\}l%@bggggwgad@ﬁi ﬁ%hﬁ ﬂlaepgp aSF?‘FBIf"&l)( 1),

Compb@id3f forfriulld 1 whien trestett ath(dompouhds dffoarhalat2 i ddlvet hikch as
or cell |ines endogengusly expressing a7 NNRs or cells

dimethylformamidegn thecprasangeat a base snplras VAV-dilsaprenydethlamine and a
|
couphﬂggémg@ﬂr}r 09?; A S(WzileS’en%E@i'AQaS]Dgg @éﬁ {’é?l.raﬁ‘l% Snitin

or ~as descri tern1na I’on 0
hexaﬂBbmbb@dphaie a1°61t near tgons fmipe@a’mreﬂbew pém'ﬁd o6 af 240e00p9 fuirflishes
of .Fo Formula (H). or Fornmula (H') The
cmnpmﬁmﬁeﬁgy Bgﬁilbed beIOMIcan entail use of various

CRABA G Ghditidhs aﬁ@?& %ntnh hﬁaohﬂé!@ﬁl‘fg a¥hin

prepared according to t etic net deseri
combiningtahieguinga o1 roixturitef Hmtxmm‘ound\saoﬂ fovreniai loandaumhpﬁnadqad)fefsrmu]a 2

with a3 B segdrt phanet Bl s GhinEiomaehe o B iina aesphinic
chlorid¥ GHOI‘C]? fn%m%mh&m&%m&&% )y &ﬁﬂ@ndsu.@wgo}tédﬂ B the

SCO t he i"nvent’i on. Repr esent at'i ve dur es ar e
dlcyclglnmc\»dvarhvdunme @RSeDEED, Of(ﬂnatzdztnzctnaadhlemﬁs\l,m,m’ N’Schene

rewam TSt R0 Gopiicshns Maa TTT BiR R e ST 3PS
tetramedh Iy)uroﬂﬁmft@ﬁ‘mﬂoﬁ‘olﬂdr&tleéTBﬁFﬂ) Rbtlofdlly a'ﬁ?ng \Wth a-Eaup auwkfliary such

X3, X4, and a are as defined in fornul formul a

as but mp limited ter bhydnoxy-Trazabenzeisiazole (H%B)r@dl oxyhengotyiazole
hydrate (HOBT) in the presence or absence of a base such as but not limited to N-methyl

morpholine, diisopropylethylamine, and triethylamine in solvents such as, but not limited to,
tetrahydrofuran, N,N-dimethylacetamide, N,N-dimethylformamide, pyridine and chloroform.

Typical reactions can be carried out between 0-65 °C or may be carried out in a microwave

reactor to facilitate the coupling.
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Conpounds of formula | when treated with conpounds of
formula 2 in a solvent such as dinethylformam de in

wa b@oporsence of a base such as iV, PCT/US2009/033329
- di i sopropyl ethyl ani ne and a coupl i ng reagent such as
0(7 azabenzotriazol -1-yl)- ,

'-tetranet hyl uroni um hex&thﬁmﬁr%phosphate at or near
roomtenperature for a period of 6 to 24 hours

furni sheg conpounds of for mula 3. Alternative

condt Har eag orm sLonpounds of formula 3
i ncl ud |n|r1|g an equ ture of the

compou ds//oaforrrulal adco ;ﬁﬁ?of formula 2 with
a cotipl i reagent such a limted to

bi s(2- 0XQ- 3- oxazol i di nyl) phos hi M c chloride (BOPO),

1, 3-di cycl ohexyl car bodi i m de , pol ymer supported
1, 3- d| cycl ohexyl car bodi i m de (PS— DCC) ,

-N, NN, N -
ospfiat e (HATU)
- {etdgnekhyl uroni um
i Q Ly along with a
coupl i ng #uxiI'Kary such as but" not \I imted to
I-hydroxy 7-azabenzotri@zol e (HOAT)wr! Or

o BRUBRY i 5 Eam B oF i o efebelis of eompounds of

fonnul&(merdmulmnp&%hﬁ@la (U1, spereaPR! g0 Y! ar¥l /&, xand, X*. and a are as
rlethyl am ne in solventfs such as, but not limted to,

defined én f«wur(é} foramula (orifomsuley/(I4) sembé pespared accordingly.

Complylts B e b BATBE htRargR bk st iifh fn il Hifhuse ofe

compdthd§effobfulay idd&iﬂ)niﬁd)hndﬁoﬁofmﬁlﬁg\/ﬁm alcBaslir2 rehgent such as but not
facilitate the coupling. Schene outlined in Schene

limitedto ig(Farenttexazolidiyhnhespbinig @hl?lé‘éﬁ' 2301y 23 L@éilQWIOhexyl

carbodi AP HSGE, Tt Flb oyt BB oiiboqhidg b Siicie), 0-0-

azaber?dba'la’iel O )-NANINC N’ ftgﬂrméthyl@fdnémﬁ(hémﬂta)réliﬂo)sphaw (HATU), O-

or nu I 1), can be prepared accor oy

benzomazs@lo{ aﬂﬂ(‘ %*? &énte%msﬁhg g@amaytr &ﬂrﬁtg (sﬁTéanp@PHemaAw along

with a'@oﬁ%q&jrfgeal&ﬁl\llﬁ Eucglcﬁgg)‘&g ?tﬁlbrﬂfrteecfa lgglglt'n'ydga KY: aﬁ&%@fﬁ?&% (BDAT) or
1-hydioxgbdnzdtriagolb ihyd2to(HOBT pinathe bredelrc;tlo)' yahsmph ofia base such as but not

e a5k BRI o I e
as, bu(rPo‘?hQQ@i to Qet@%ydﬁ?fﬁﬁﬁnﬂ‘ﬂfdhﬁétﬁyl’aéetamde N,N-dimethy lformamlde
1)-N, N, N, N -“tetranet hyl uroni um hexaf | Gor opho ‘PC at e

pyrldlpmghlom okypicak ogactions can be carried out between 0-65 “C or may be
NN, N uroni um.t etrafl uor oborate

came{ ‘%‘I‘EJ)a %%{q“ayglr?a}ﬁo‘{ﬁgﬁaé:% tteﬁﬁ) Bg'l ng auxiliary such

as but not limted to |I-hydroxy-7-azabenzotriazol e

(HOAT) or 1-hydroxybenzotriazole hydrate (HOBT) in the

presence or absence of a base such as but not [imted

to N-nethyl norpholine, diisopropylethylamne, and

triethylam ne in solvents such
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as, but not limted to, tetrahydrofuran,
N, N- di net hyl acet am de, N, N-di net hyl f or ram de, pyri di ne
waeaabi2ed of orm Typi cal reactions can be car rPEHUS20D9/033329
bet ween 0-65 OC or may be carried out in a mcrowave
reactor to facilitate the coupling. Schene 6 R'= H
CH3. CH Ph, As outlined S¢hesifene 6, conpounds of
formula ~. whereimn T1, T2, X3, and X4 are as defined in
fronula (1), fofrmula (1¥), or formula (111), carn be
from compgunds| of fornula |1 by a sequerice
q‘g a Cur |ug genent. |Me lagdssr
ef f ctlng—t—h+—s ransfbrmatlon i ncl d-e—t—r—e-atrret Wi th
i ptfenyl phosphotyl | ez*h a sol vent such
of an al cohol, W th trapping of thd internddiat &
i socyanate by water, nethanol, benzyl al cohol, ar
al lyl al cohol. The carbamate 7, wher eksw, &, ci,Bh, hydr(]gen,

T OR"

met hyl , benzyl or allyl, can be convE¥t&H:to anililne 4
under conditions appropriate for each R' (e.g.,
i odotrinethylsilane for nmethyl (CH3), Ft/catalys
benzyl (CH2Ph), Pd/nucl eophile for allyl (CH CH=
Compounds of fornula 4 can be used as descri!
Schene 5. Scheme 7 As outlined in Schene 6,
acids of formula 1, wherein T1, T2, X3, and X4 are,as
defined in fornula (I), fornula (I1), or for dAED)
and Mis lithiumor magnesium can be prepared from
conpounds of fornula 8, wherein X5 is d, Br, I,%or
LAS B{lﬁll‘iﬂ ﬁ EQIESdhenR Y, E&ﬂ?&lﬁ}]dsl@f sl Al nwﬁ@*&ﬁ\l T'e’F@ r)@?n gfd X* are as
wth lithium Hbatylfithium nagnesium or’ ot

definediin fdreulds @), faweda @Y), qutemminlar(@Iicain be prepared droom lcdmpounds of

o B e, 4 i B0 s
transféHRaGoh hﬁ%deﬁreﬁﬁﬁ@m@vﬂ} dlé\{gé?ﬁ[ﬁloﬁahbrﬂ aZiddSin 488 fehP/Rhial toluene

Schenme 8, conpounds of rein X4 is as
or an aleghiohavithi maﬁmgmﬁ the (ntqnnerdmtwpeymle)by watet, mqthar@l benzyl

alcoho\(}\hoerlrallyhglggg-lol? eTE@f%@fgr%gthfhvﬁ%relg ﬁlgé)l'oogtana,&gé I%E}Q}’l or allyl,

can bel coRPErGIAaY iadlitink @ whdeptoriitions lapbrogﬁat% foPéaeh ém'qb,g "
fol | owed by ester xdrol ysi s using ejther an aque

iodotrigpsthylsilang forsmethyl Iy eatalgst dorpehay bk Phydie fpycleophile for
allyl (ﬁﬁdﬂr?}ggbg%ﬁ v\g ndQ %? ﬁﬁ'ﬁiu}% Eé’r{jﬁé)?(s’)eg%t\s d%brfbé& EH Seme 5.
cosol vent such as tetrahgdhahai7an (Konno, S.; et al.,
Het erocycl es 1992, 34, 225-8). Conpounds of formula

JJy can be used in|place ofy conmpoundls of forrmula i §n
Schene 4.

- X5 - M ™ CO,H
X A A
—- —-

/x4 x4 x4
TZ xa/ T2 x3¢ T2 x34
8 9 1

As outlined in Scheme 6, carboxylic acids of formula 1, wherein T, T2, X3, and X*
are as defined in formula (I), formula (II), or formula (III) and M is lithium or magnesium,
can be prepared from compounds of formula 8, wherein X®is CL Br, 1, or
trifluoromethylsulfonate, by halogen-metal exchange with lithium, n-butyllithium,

magnesium, or other metals, followed by quenching with carbon dioxide. Alternately, 8 can
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Schenme 9 As described in Schene 9, conpounds of
formula V3, wherein X3 and X4 are as defined in

wo eroab@94 1), forrmula (I1), or formula (111), PERUR®09/033329

prepared from conpounds of formula .12, wherein X6 is
brom ne, iodine, or chlorine and R4 is nethyl, ethyl,
be treagad Wi pgliadivsy apd methyh ghlarafamedte. hEpmpgundsidpymus d san e used
i d. assi um cycl opropyl trifluoroborate under
asc{es%?%@é’%%@%ﬁ?%g reaction conditions according to the
following literature desgehdpd ®ns: Wallace, D. J.; et
al ., Tetrahedrgn Lett. 2002, 43, 6987-6990; Fang,
G-H; Yan, Z qJ.; et al., Og. Lett. 2004, 6,
357- 360; ette, A B.; et al ., Synl ettt 20Q5,
1779-17§2. e eXers of formula \3_ canf be ¥ydroPyzed
to the gorrelpondi ng carboxylTc Zgj{s%u ' X
net hg &t which
can then be,psed in place of conpounds of fornmula 1 in
Schenme 4. Schenme 10 11 18 19 As described in"Schene 10,
cAsyleseritied 'medhefngtﬂf, aorhpowrtds Ifoﬁ fd(mi)tﬂa g,wm{m'n f(é("riss ¥8dehd in
4_are a fin or_ formula (1), formula (I1), .or
fomué&)niﬂrglu'fq (ﬁﬁa or pamyla (HL» Fan be repdred frgm m&%ndaﬁa?mula 10,
», I o 9
e B o B A RicAR B W s 2
proparmbdollowedibyn ek &, hydealpsis usiug kitherehageeous@6id sichiap hydBehloric acid
SR5 .is indicatjve . .of a s tricg,disylfid by .. .
or & b B3 PO By TG ae SR BV 5 B il inavater or
mixtue@ff Na¥driafid @TBsVerR suasAerAMALSHurad UKRINAS, S,; et al., Heterocycles
t et rabutyl ammoni um fl uori de "(Prakash, G K S.; et
1992, 3¢, 225681 e frompoundsi@fprmala 117287 bg 865d inallacsrafgpmpehnds of formula 1
in Sché@ayer sion to the trifluoronethylsulfide can be
& et ed by treatnment with at | east 4.2 equival ents of
i odotri fl uoronet hane andSghetne9gui val ent s of
t et raki s(di met hyl am no) et hyl ene (TDAE) in
JV, JV-di net hyl f or mari ddf at 0 OC to room tenperature

rreno, M C; al |_ Org. Lett. 2004, 6, 297-2
ounds_of for a 15 ahd fornula jj$ can be
r ed“Prom compoundsl of fornula 14 and fornul 2
A, Br, I, trifluoromethylsulfonate),
espeqtivel y, *by di sphacenment WTh T ourea,

i e, or sodiumthioggetate. The ester of
cor)Fpounds of formy_a 16 And protecting g
conpounds of for can be renoved W tV 3
metthodol ogi es kn to o\ne skilled in the art. The=
correspondi ng carboxylic %ki ds of conmpounds of fornul a

185 degeribed lisScheinie 9 camponids @@ fRenuna $3,abhdrein A ad X4 dte as

Schene 4. The caorrespondi ng anilines of conpounds of
defined 3 Eﬁm@la (I), formula (II), or formula (III), can be prepared from compounds of

formula 12, wherein X® is bromine, iodine, or chlorine and R* is methyl, ethyl, or benzyl, by
reacting with either cyclopropylboronic acid or potassium cyclopropyl trifluoroborate under
cross-coupling reaction conditions according to the following literature descriptions:
Wallace, D. J.; et al., Tetrahedron Lett. 2002, 43, 6987-6990; Fang, G.-H.; Yan, Z.-].; et al.,
Org. Lett. 2004, 6, 357-360; or Charette, A. B.; et al., Synlett 2005, 1779-1782. The esters of
formula 13 can be hydrolyzed to the corresponding carboxylic acids using methodologies

known to one skilled in the art which can then be used in place of compounds of formula 1 in
Scheme 4.
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19 can be used in place of conpounds of formula 4 in

Schenme 5. Schene 11 23 24 As described in Schene 11,
waeeompaemes of formula 22, wherein X3 and X4 arBCHES2009/033329

defined for formula (1), forrmula (I1), or fornula

(rrr), X7 is oxygen or sulfur, and Ra, Rb, Rc, Rd and

Rc are hydrogen or aryl Schemeyf) substituents

describedgign the Definition of Tepes, can be prepared o,

f rOm ounds of formul ac20 formula 2J. or
fgrmul § 23 amd—fornmul a 24| R7 epreS'em-r'eHher
- CO R4) or a"pr\o eg&’anl line (- NHPG

X"desctibed in Scheme 10%nd %5 is a, Br, I, ot X

tri#4 uoronet hyl sul fonate. The phenol s or thiophendfs

of formula 2J. and formula 23 can be coupl ed under

U | manp reaction conditions wth the correspondi ng H
N

”o‘rl\ides or aryl tri es-6f_formul a 20 and ~
a 24, _respectivel{. Co per-ﬁ%dL&Lﬂ:LUllma' S PG
|on condltlonﬁzto repaxe diaryl ethers or Idi ar !
esc x°‘5ed in the foll owncstg

kY oet hers have been
lj,terature citation: Ley, o V.; et al., Angew. m

I'mt. Ed. 2003, 42, 5400- 49. Conpounds of formula 22
u@odescﬁbwemsSchembd 0t &tﬁnmmdeebfmdumg_&mfoﬁnmlal 16, ehéin X° and

X?

X’ are@éégfg"ae{di f&éfﬁ%w f\é%‘fneq?%h?), gf WE{IB} & ds meﬂ'@'l’gerﬂ@dp%‘ benzyl,

R T

compcmndsf. off forrhala(151an)l forgud4 1 8pesmedsyelpnshaeimR ssiH al$ R’ (SRS is

AT A (N T e
catalytW¥ AR B aadtivatok I8 as t%ﬁﬁb\ﬁ%lﬁﬂﬂ(ﬁnurﬁ lﬂu‘bﬁGE ?PrﬁkéshOGeK S.;et

protectlng groups include, but are not limted
al., Chewr Reh 0Bk a7 H6i§6). (Boc), benzyl oxycar bonyl (Cbz)

d i fl | . .M
DR Rty con PR i R g blommetBST AR cam b ored hy pegpument
with abiéadt 4SBédiBvHllentd dfioadtrifiibbnseidheand R éduivii@assf i ¢ acid
or _hydrochloric acid. The Cbz and Bn protecting groups

tetraklﬁ@ynﬁbylﬂmm)@@ylt@ye CEDAEY in Ude@bﬂﬁﬂwml%ﬁ@‘ %?C,J%tcytdoogl
0 I e renove
tempel\?agtﬁlegl %%1 |a(l)g{399# ? 4g 6t%{ 7> 2§%yof sodi um Y

p06m§6mnﬂ§10@forh11ﬂiﬂﬂﬁihd1ﬁdﬂﬁlﬁm rsecannrbeqﬂ?ﬁ@wsfremgﬁmpbuﬁds of
al cohol i c solvents. The conmpounds an nt er medi at es_ of

formularld ang\farmyla d Xy~ BeCl. 851 hiteipospmethisuifprate)s yespestivetys by
displadffhdnt $ARAFohRal £0R Wiblaled: Sl FuiBhder, OF aNI ©

synt esl's cohventlon ods for
[ fhé estarrodg camdomdsdfy‘mmgxlw bépodipdsectiag groupss wd eompoindaog

formulicl9.genhe sergared with e domerG kAR taaps Siled Buihgrin The
corresPoiinSdrBdiS 18 a0idR B f c&ﬁﬂ LﬁfﬂEY)?f u'laz?ébzﬁ{b@ﬁseh'n\?vpla% of

owten‘per ture with op i onal pretreatnent
compaunitls obfostiuladl indithemh |4n -Theycerresgondingtangirep lof compounds of formula

19 candbes&sleh lmaltnllageno éon\l/paoungs of formula 4 in Scheme 5.
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pressures, sublimtion under vacuum and trituration,
as described for instance in "Vogel's Textbook of
waerrmendeed Organic Chemistry”, 5th edition (1989)/US1999/033329
Furni ss, Hannaford, Smith, and Tatchell, pub. Longnan
Scientific & Technical, Essex CM0 2JE, Engl and. Sone
conpounds of the |nventﬂhmem@dé at | east one basic
reSi t e whereby the conpound can be treated with an acid
o forma desired sat. For exanpl e, a conmpound may be
r above roomtenperature to
whi.ch i s deposited, and

';/m(‘ é\fter\Qil i ng. Exanpl es of
3 suitable for tie reacti on™Nncl ude, but are not

relimtee to tartaric acid, lactic acid, gsucci ngc aci dft
asyell as mandelic gcid, atrolactic aci\d,

R7

met hanesul foni ¢ acid, et hanesul f oni ¢ aci g x
t ol uenesul fx$abes aci d, napht hal enesulgt.an x®
carbonic acid, fumaric acid, gluconic a cetic N
aci d, propionic acid, sallcyllc acid, hygdr loric ™x

rRRci d, fydrobronic ac:l“d phosphoric aci gy sul fgric

hydroxybut ic acid,
g %Bydyfphenylaceticzacid,
iclacid”and the like. The

rin vive biotransformation to conpounds of formula (1),
forgula (1), or forpula (I11). The conpounds,

CRIBERIbEPISSchRRE nrreeaﬁg&naé of Hﬁm‘u : Ol{%FeoW”an@ &* are as

better understood rence to t I W ng
defined ferformela ;ﬁ})dformﬁbr(élr),cm formautp (B, X{is wiygen er sulfieyadR aR", R',

{rat { | {
R e i RSB bR T RS S Pms, co
be prefars® fowl compounds 8eforiiilaQof 2 fhirhla RN &% Fotnful 23l thj formula 24.
chr omat ogr aphy, PA for pol yner supported, FBS f

R’ represents eithsyian éstse(-G@les—))stg rrotected ahilwe BAVHRG s Mtlbed in Scheme

f
10 and % tcIP B, 1 SrdRuhBnstid Drale e lodis pr hioptgnals offormula 21
and foRtlh@3edn sakbified Whfer TRImAMAtatTof RIRENbnS With M Ecorredf@idling

f or pol yoxoet hyl enesor bi tan nonol aurate, and HBC f or

aryl hyligles grrykiyiflats\af formuly 20 aarformula 24cseseeetiveby. oemr@nedlated
Ullmaru? Feﬁéfﬂlggonﬁﬂfcﬂ?tl? g&g%&l&?fjetﬁ%rsa gga?@gﬁg)?{h%& I'Pa @en described

in the ﬁﬂrmdﬁgémere(t@'eiltmmi ) Léy) SaNhyet abusngdmirebyl 9. rmmod@ 42 5400-
nl) was treated with N, Ndiisopropylethylam ne
5449. Gampayeds o @mma 221upon eapyersign ¢o @wwsmwdmg cAghaxylic acids or

amlmt%'?:Qn 9: Lded i ﬁ?ﬂ@rﬂé@i hhds ?decmlél

tetranet uroni um exa uor o{ihosphate (HATU; 285
nlp, addition, nitrogen protecting groups can be used for protecting amine groups

during the synthesis of compounds of formula (1), formula (II), or formula (III). Such
methods, and some suitable nitrogen protecting groups, are described in Greene and Wuts
(Protective Groups In Organic Synthesis, Wiley and Sons, 1999). For example, suitable
nitrogen protecting groups include, but are not limited to, tert-butoxycarbonyl (Boc),
benzyloxycarbonyl (Cbz), benzyl (Bn), acetyl, and trifluoracetyl. More particularly, the Boc
protecting group may be removed by treatment with an acid such as trifluoroacetic acid or

hydrochloric acid. The Cbz and Bn protecting groups may be removed by catalytic
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0.75 mmol, 1.5 equivalents; A drich). The m xture was
stirred overnight at roomtenperature and then diluted
wawdobv/iai2eh| or onet hane (20 ni). The sol uti on waBCTESIVe033329
with dilute aqueous ammoni um chloride (2 x 7 nL),
di | ute aqueous sodi um bi carbonate (2 x 7 nL), and
hydrogenatinn gn@l agety] and tnﬂnheaceiyg pretecting geoupaarayde tethoyed by variety of

condltﬁ)ﬁg in%md?lfg ﬁagﬂl?%%{ éolgi 2{1 asgi“&'lr ?rﬁﬂéglﬂ%@)%er??lﬁlg n ?@%@ﬁs organic or

alcohoﬁbgavah@graphy [ Anal ogi x pre packed silica gel
cartridges, 5-50% gradi ent of ethyl acetate/hexanes]

oFhesprnoupds and iptermpedietes phthsrigventien mayrhe isplpted aséﬂwlﬁed by
d
methomglg Ilrﬁ‘%l X hlg# %lﬁ@?del?R?ghﬁ W%&ﬁl@%ﬁl{ﬂ@glg Eﬁ%ﬂ{)@g of

ace ueous anhoni u
converttional iethadefor dxdjlatimigend tpariplihg Compdunds oah inludedburareingt]limited

to affo dthe esireda de . prod as its.free base.
to, CNWP@SF?A‘LY\‘?EISSN §?Pé’°96ﬁb‘g{ﬂ§§ﬂ E@iqmmeaoroﬁ#w& dggivatized with

syl ST B ko L gk PF‘M (oo

pretreettmleﬁtl widh axawteldccadmndmm tayef ¢hoomatogeaphi dietllﬂrrtmuilm: warious

pressuSscPURBERS PAqST vAEOI™ g B AR 7 SrEr Pishfon nsiange in "Vogels
Textbddktdma&féﬂm an\f@l&nﬂE 'aBG\CEdﬁtE&{ql‘;SWb?WFHl@Haﬁhéford Smith,
acid (Al drich) and I | am ne

and Tatotletls pldh YLongwan Scwgtlﬁ@&rfﬁ@qlm@ak\Esm (BMRO (23B0England.

oasad by op e jhenb3 Rayion sy nd Bogh i iy ehhpouns
can bedrdabed Avififtad &cid fo form& QBirédishlt. JFo? eﬁémp% 5601H§0urikﬁha b&reacted

(br s, 1 H 8.74 (d, J=2.71 Hz, I—c? SDCI/NHB
with appeid aber aboy /g tmp@ tp provide the desired salt, which is deposited, and

collect?p1 gp{tﬁ{r@e#a(fleﬁéba ? g?&td?%bg%ﬁﬁéﬂlé‘f’or%he%%&?&%%ﬂhﬂﬁe but

oun

are noﬁimhbd)fdxaiﬁﬁmcdad‘ﬂ@,’laaﬁr afamsyhccﬁmilagd z@%ﬁéll Wﬂ)agdtﬂlc acid, atrolactic
[/ /- t
acid, n%%‘nqﬂglgﬁgmlqﬁx mﬂmrta?)gg}é q%pr%gc?t&;@jugéésgl ;%gl%rmeltq alenesulfomc

i, g oo Pl O, gfolgh i,

hydrochi&iciaid, hydrbbrtmiclackd) pBos@ﬂo(ici acid sl fikic ldzid, éhtﬂﬂ) adid Dot

hydro%%pﬁxgagi?:i? E!,zllzgalbqrémg)mc acug mallc acu} pgtenylezlge?lc acnd as a}'tlcsa%ld

glutanﬁc ReiaMRd¥né likk.i ndol - 5-yl net hyl') pyri di ne- 2- car boxam de
The titled compound was prepared from

5The mwventipnpypnietipiaicaplrompteuticalty activiemomipoyindsneither chemically

synthe%gﬁi 8lap do qaym gao%l wg&ne Al drclogyé)anﬁ%gé@ gl’a (B, formula

(11),oﬂﬁ§nﬁﬁ(§ﬂx)J g 223 EIZ54 (s, 1 H 7.15 - 7.24 (m 2 H
The compounds, compositions, and methods of the invention will be better
understood by reference to the following examples and reference examples, which are

intended as an illustration of and not a limitation upon the scope of the invention.
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1H 7.64 (s, 1 H 7.91 - 8.04 (m 1H) 8.08 - 8.26 (br
s, 1 H 814 (d, J=8.48 Hz, 1 H) 8.55 (d, J=3.05 Hz, 1
WORWIMB20DC! / NH 3) m z 330.0 (MeH) +, 347.1 ( MANEI/G$2809/033329

Exanpl e 4
N- (I Hindol -5-ylnmethyl)-5-(trifluoronethyl)pyridine-2-
carboxanide The titled B was prepared from

Abbre%h%’&[i f 1 uoronet hyl ) pyri di ne-2-carboxylic acid (Mtrix)

| Hi ndol -5-yl)nethyl ami ne (Al drich) according to
NBMSB®OI fod dirhéthi\RifoR {2, NPEC fobhigR)presspretiquid chrofhatography, PA
o i L b 1857y et B i
HEPE Sy 7 hydtoB g ieshalhestipi|Rhi e ik oty puttered
saline,(S¥S-or-sodinadgdleeylSulfate, Tween for polyoxoethylenesorbitan monolaurate, and
| H | ndol | met hyl)-6-(trifluoromethyl)nicotinamd
HBC%&(‘E"&"W%@P}@ C?Qe’ﬂﬁ§ prepared from
6-(trifluoromnet hyI)m cotinic acid (Apollo) and

(1//-indol -5-yl)nmethylam ne (Al drich) according to
Generaiﬂ’trhmduﬁ:foilHnNﬂRF 301 etfddCAB) d ppm 4. 77 (d,

7Afespensr1012 Q?erﬁ%m%eﬁb% o&gn?t((g% rg?nggﬁgg }q_zcar ) 6§'qsi$ ggziéég%@pnent
0.5 mgn(ﬁ? m%gé?dlrggs Zﬂn??;hﬁl_gmlﬂ%%d’e @mﬁ) %é’s &Mﬁg&wnﬁ'ﬁNS TNB)
diisoprapyle8darfing KMAPHHNEL; 285 pll, 1. ﬁ/lﬁhhﬂl) ?r Ol'ﬂqamalemtsﬁ Acros) and O-(7-

e L A e RS s .

0.75 nﬁn&121 8 uivﬁleﬁlsuﬁﬂd}%? OXMg mlﬁaiel \Oéscsti@féﬂ%v@ﬂ%éﬁt'ai(}ooﬁi‘ﬂ:mperature
ol SyOms hyl am ne (Al drich) accordin

and thmdﬂwgd wlthmhan'(em@e mmmeyolutlgpwamwagle@dmth dilute

J=5 09 b
squeof g tfrie 7 it Mg ol sochy i Sl 4L, and
brine (g xggnflgl T?e IU} aﬁllcglﬁyérdvalsﬁﬁdmgl'?o(dgﬁﬁ%ul?at@ Filtered, bl concentrated
= r s

in vacye 2leelrep1zltmg n}q}erlaﬂ/ya§ 1ﬁ¢q1_gy} eighes ﬂgalgclyom@ﬁquaphyg{gnalpglx pre-

packeé__g{hwﬁ% cggﬁ‘q%é agglycgtqmﬁﬁil%liﬁ g}lat%fl}%ﬁan]ég] (ve bg:f)’reparatlve

HPLCNWitetsiXtelea® RPy4 G 109Imm4olurin, lffd“uﬁtmhillyﬁﬂrt 15.9%% @rudeent of

m de The titled conpound was Brepared from

acetonmdq i tufign (b M aqueobin pweaiG picathonate( adjusted o) PRIAG with sodium

hydrmgld E.lii(?ljd fEf Wﬁ %B‘%&eﬁﬁz Ql‘fc(&égktgy gtaziseaC/ﬁl?c{}'giét[{%l)I he compound

was pdﬁ-ﬁeddé’n dtatéts H}mﬁw%%@ Of 36x 1D0Mm&ohdnn (f@o\ﬁ até m) nﬂLH)mn 5-95%
7.16 - 7.24 (m 7.40 (d, J=8.48 Hz,

gradiept-pf apewnitrilezin 1)41 %) mu@upﬂmﬂum@acenq agid) (oanf(gd e egm];lg pgoduct after
evaporation of solvent.

Example 1
6-chloro-N-(1H-indol-5-ylmethylnicotinamide

The titled compound was prepared from 6-chloronicotinic acid (Aldrich) and (1H-
indol-5-yl)methylamine (Aldrich) according to method A: 'H NMR (300 MHz, CDCl;)
dppm 4.73 (d, J=5.42 Hz, 2 H) 6.31 (brs, 1 H) 6.55 (s, 1 H) 7.14 - 7.26 (m, 2 H) 7.40 (d,
J=8.14 Hz, 2 H) 7.64 (s, 1 H) 8.09 (dd, J=8.31,2.54 Hz, 1 H) 8.22 (brs, 1 H) 8.74 (d, J=2.71
Hz, 1 H); MS (DCI/NH3) m/z 286.1 (M+H)".
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(br s, 1 H; M5 (DC/NH3) mz 351.1 (M+rH)+, 368.1
(M:NH4) +; Anal . Calc'd: C 58.28, H 3.74, N 8.00; Found
we2®8/100294 H 3. 72, N 7.94. Exanple 8 PCT/US2009/033329
4-[ (di fluoronet hyl)thio]-N(lIHindol-5-ylnethyl)benzar
ni de A seal ed tube was charged wi th sodi um
2-chl oro-2, 2-di fl uoroacetate (0.525 g, 3.44 mmol) and
um bi carbonate (0.284 g, 3.38 mmol) in
Exam@g?mt hyl formam de (14 nL). The vessel was purged with

5- chloB(b-N-(l!}B-ihd IHdiRenzarboahide( 0. 35 g 2 270
he m xture was warned to

ad
hﬂmtstledm@noea@ wiap preppsed fram \Mé‘llqrﬁ@ﬁldé%P@érb&?fdhc amd (Matnx)

ond (L R EPDRPUS RRKE (RPRRF PR oot &y LN Qg
CDCI:,UB)ppﬁmiw (d;h#snerrm, Baes. 537(51 rrtH) nn@l acznlc({n‘ rzew) 1 5)8 pHJ 8.48 Hz,
resultin

mL
L H) 761(5th BT e iR %37 m b 800 Gh 2.5 b, DG (4, 1237
+f ol | d by b
Hz, 1 B SR 288 (R S MBI ncent ot od onto

silica for loading onto a coI um. The product was

collected after filtration through silica (40 g
Examplepum, 1: 1 ethyl acetate/hexane eluent). The crude

L.t} ' id (0.273
sl dal Sy B AL SRR 20 £ (0,279
n"Ehd‘lmlmﬂ cotpodne pvas preparedtfrond S&GoRmor2zpyridihecarlickylic dcid@Matrix)

el b b i
T L L e

1 H) 7mF@s,(13H§)719mz 8.020h,3) Hy'S ppm84267(3r g, H) 83443, 48,42H%)1 H) 8.55 (d,

a0t iy W pchoTani o d dhriah bR 1"
7.57 - 767(m 2 H 7.79 (d, J814Hz 2 H 813_

8.27 (br s, 1 H; M5 (DCI/NH3) niz 333.1 (M+H) +, 350.1
Exampglo¥NH4) +; Anal . Calc'd: C 61.43, H 4.25, N 8.43; Found

NGO S e TP Be R ROF R Rarboramids 5. y1 ) e

t e ﬂl@&f@&iﬂdﬁﬁdﬂh@ dpfatey &ﬁWﬂP&br&ﬁéﬂ@d)@?ﬁﬂi@n@ A éRPxylic acid
4- (di fl uoronet hgl th | 0) benzoi c acid (prepared

(Matrigp @gd (édndok-Selimpthylagyinecldgich)-aeserdyng to method A: 'HNMR (300

Mz, G B #7r BE e) BGTS) (B BaRE S (P 339y

J=9.16'H85! H) 4. 6§Qs (1nm) Qobl)(d 61—§171(11Pi 1%1) $izg iﬂr Sy Pg 8459 étﬁ s, 1 H) 8.39

(d, J‘&ﬂ%mslﬁﬁfi?ﬂ}?sl)lﬁ),ﬂﬂ (DﬂIIZQ‘I()mP/Zﬁ%) 17(1\Q’§H) 7. 35 (m
1H) 7.57 - 7.65 (m 3 H) 7.79 (d, J=8.81 Hz, 2 H); M
(DCI/NH3) nfz 347.1 (MeH)+, 364.2 (M:NH4) +: Anal .

Examplalsc’ d: C 62.41, H 4.66, N 8.009;

N-(1H-indol-5-ylmethyl)-6-(trifluoromethyl)nicotinamide

The titled compound was prepared from 6-(trifluoromethyl)nicotinic acid (Apollo)
and (1H-indol-5-yl)methylamine (Aldrich) according to method A: 'H NMR (300 MHz,
CDCl3) 8 ppm 4.77 (d, J=5.42 Hz, 2 H) 6.39 (brs, 1 H) 6.49 - 6.64 (m, 1 H) 7.16 - 7.24 (m, 2
H) 7.41 (d, J=8.48 Hz, 1 H) 7.65 (s, 1 H) 7.76 (d, J=7.46 Hz, 1 H) 8.22 (brs, 1 H) 8.31 (dd,
J=8.14,2.37 Hz, 1 H) 9.06 (s, 1 H); MS (DCI/NH3) m/z 320.0 (M+H)", 337.1 (M+NH,)".
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Found C 62.00, H 4.46, N 8.01. Exanple 10
N-[(l-methyl-1Hindol-5-yl)methyl]-4-[(trifluoronethyl
WO eiwwedhaenzai ni de The titled conpound was prepeCEUSI0VIA3329
4-(trifluoronethylthio)benzoic acid (Al drich) and (
1-met hyl - | Hindol -5-yl) nmet hanam ne (l\/aybrl dge)
Example éordi ng to method A: 1H NMR (300 MHz, nethanol -7) d

g ot o g ot 5, 22,0"

("ﬂhe;it% cﬁglﬂd?gcé Nj)é pi?zﬁl%g(fﬁom Elr'\% ,202- ﬁﬁ]dﬁk%etﬂenﬁr{&l)ﬁﬁoﬁiﬁc acid
(Matrigg\mqj (lﬁ-i(géél.'i';’t)wml‘r}lﬁinﬁ (mﬁkich) @séﬂoadlag t‘t:%‘s@‘oés‘\ EH NMR (300
MHz, @b‘lg) i 893 EODSHZS EP4.79 ({; L8487 Py 62430PLE H) 6.49 -

6.60 (rN; [ H) 6[9@t(Hy.JV-8 :t& HndloHa 5: ml )ms t, 3 H§7(42 @, 2-8.14 HE UIOHW 63 (s,

1 H) 807 J1A905 1M $24Gvicsed 1RO 360 (b Se A B 1D: MS (SCUNHy) iz

t |

340.1 (NP SRRV A Rl (s AS AN TR TR E5s.6. 1
3.87,)CDC93) d ppm 3.81 (s, 3 H) 4.67 - 4.76 (m 2 H) 4.75 -

4.88 (m 2 H)6.23 (br s, 1H) 6.47 (d, J=3.05 Hz, 1 H)

6.89 (d, J=8.48 Hz5 1 H) 7.08 (d, J=3.05 Hz, 1 H) 7.17
Examplea 24 (m 1H) 7.28 - 7.36 (m 1 H 7.61 (s, 1 H 8.07

d, J=I 1.19 Hz, 1 H 8.55 (s, 1 H; M (DCl ZNH3) iz

N-(1H3idol-54ylimedhyh)-4-3Q@fifldofdvivéthyByhio| benzdmideal ¢’ d: C 59. 50,

Ellx'lg 4?%1 N@llplo'ugg ;wag%lfler})%re% f5 ogrh Z16Ctriﬁ|uodf'brlngthywtl%%)'b%r7lioic acid
(Aldn§ﬁ)[a(1h j(mllh‘d'dl =9- j?i‘)meﬂ@lahﬁné’ tAlHﬁEWchoﬁ‘m{g( forthéth&® WO et RVIR (300

benzam de' I n a

pl a
MHz, £DCly) Sppmﬁﬂﬁe(dhﬁiﬁ H)z,bZeHz 613«2 (hr:s d Ia)zasnrg 6.38. (b) InkFpT.N6 - 7.24

m,2 {57 R g0 B sl ot 2847 Tt 250 72K T m. 2 800

(brs, i H}%SQWIMQfm'35W1QMJ)+U%sOPm$ms*e A\ Cdic’ 4808828, H

equi val ents) di ssol ved
3.74, N8 Fgurat@t58niddH W, N A%, triethylamine (26 ng, 0.25
mol , 2.4 equival ents) dissolved in dinethylacetam de
(0.3 n), and fi naIIy the N-(I -nethyl- | Hindol-
Examfle)l ) net hanamine (0.7 nmL of a 0.2 Msolution in
di met hyl acetam de, 1.4 equivalents). This was shaken

4- [(dlﬁ!lom’fhxlﬁhpdrM‘t(hHemdv'éﬂllgmwl)bWMGt i on sol ution

o s RDROR B v AR 2RnlRR s el BRev B P25 e 3.44

mmolﬁh@d%ﬁc&%ﬁﬁ@@@ﬁ%é@ 38—Hﬁﬂdl) in @ﬁ{ea')ylﬁmﬁﬁﬁlde@QmL) The
AXI A(tm) col um (30mMm x 75nm gr adi ent

vessel yyastnypged withenitragen ggd ¢- rm%cwtpim;@me%&q ¥ 3& 279 mmol) was
addedmg m% Wgsc‘g/%éﬁ%i tr?]%‘r? °i@| ifr(])lé g “rﬂogr?; hgfr?zf}:?g}r/{rgh@ré QafthRn cooled
and fileréd o @muoive a po€ipitate. The dimethylformamide was diluted w1th diethyl ether
(200 mL) and dichloromethane (75 mL) and acidified to pH 4.8 with acetic acid (0.5 mL).
The resulting cloudy solution was extracted with a dilute solution of aqueous sodium chloride
(3 x 150 mL) followed by brine (2 x 150 mL).

The organic layer was concentrated onto silica for loading onto a column. The

product was collected after filtration through silica (40 g column, 1:1 ethyl acetate/hexane

eluent). The crude product, 4-(difluoromethylthio)benzoic acid (0.273 g) was used as such in
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A 7.0-8.0 mn linear gradient 100-10% A)) to give the
titled product: 1H NMR (500 MHz, OVBO C (SD20O d ppm
w@2008/10294 3 H) 4.61 (s, 2 H 6.40 (dd, J=3.1, BCBUSX09/133329
H 7.05 (dd, J=8.1, 14H251H) 728(d J31Hz 1
H) 7.?191&3, 1 H 7.51 (d, J=7.
the nextistep? ' H)N¥IR(@00 MHg,1m¢ nal- -d) & ppm2722]( g, J=156|,-j) HzM;H) 7 62-7.70

AABEE T ) AT R OF (RIS 2D MR P2 29280 Do ome hyi

)THH 1R dAgiddich wWae pridparedi fidre d- (amwﬁ&hy\nﬁ eﬂ@@lb acidfaha (1 H-
St rifluoromnet hyl thi o) benzoi c aci d and - et hi)g:l )5
3

indol-§-pi mndwlamny (Aldeichparsntding @sndbgé |A| bérblNMR (%Q(hh»ﬁbi’«a

ppm 473 15, OB o pB 0B DS e8P 88E e e 1 B)

7.17 - 3 23§m 3, H1)37 40 <6d4J=7§ (14 @'{z, Hf) 7557HZ7 6’2(rh|) 2 @IfWM@ldJ—S] BHE, 2 H)

8.13 - 82@(1912% ljhib, > D¢ &E)Jméz 333. L&M+ﬂ)ﬂ))359 13 NH4)\],-/8“€21 CalC’d C

61.43,3F 53, 8.4 gﬂcﬁg@ﬁﬁ%rﬁw L (WH

+. Exarrpl e 14
N-h(z-mathyl -l Hindol-5-yl)methyl]-4-[(trifluoronethyl
Example fli 0] bcnzani i dc The titled conpound was prepared from

eI bR S et
e'ihmﬁﬂlejlr (I:h]??pé)'ﬁhé wals tpi'e;ﬂlr\lqdrfmig dt(dvfheratthyhkid)benkodioweidd prepared

as deseibgel i @ gxampl @él hngké ngolo%gﬂe%’sﬂwm @@Y?oalﬁggg

Pyt 2 R GEMAACDETE  , 157 8 4.2

H) 6.31 (b5, HYS1 (}-E)lﬂ 47 (U4, G%Hzll (H\)ﬂ'G'ﬂS (t, o586 1z, 115H) 7.08 (d J=3.05 Hz,
rrolo

1 H) Td8ch2h Uy B a0t (s TTHRT 71T Goriod D =881 iz, 2 )
MS (W?)ﬁﬂ/@%@?ﬂ@#ﬁﬁ%&ﬁ (WN*%‘TO ARPONOUC Y 52U f, RGid8, N 8.09;

FoundN\E 628008 dr4fl, O] 0B- b] pyri di n- 5- yl net hyl ) net hanar ni ne
(Maybri dge) according to nethod A: 1H NWR (300 MHz,
nmet hanol -*) d ppm4.74 (s, 2 H 4.88 - 5.00 (m 2 H)

Examﬁleﬁﬁ(d J=3.57 Hz, 1 H 6.93 - 7.03 (m 1H) 7.61 (d,
J=3.57 Hz, 1I—|)819(dd J=8.72, 2.38 Hz, 1H) 8.39

N-| (1mthsllb—wenda-f(-sl)mmhy)u-s-[eenxumomemwmenzam)qe VB
30 IS fosgmd e préppbed foma- e g etiy bRy ertiic deid (Aldrich

and (lllﬂeﬁﬁ lﬁ&ﬁdﬂllﬁ¥%ﬁethanam1ne (Ma bndge) according to method A: 'H NMR
(di fluoronethyl)thio H- yrrol o[ 2,3-b] pyridin-5

(300 Mgvlz;mcmmgmha AL T8 b DA Gseh DGR D Bk £15.05 Hz, |
) 710 Q9 AslS T UL TR WAL [ ILRGEER! € 1B 54 B SRBAHy (d, 1=8.48 1z,
2 H) 7.93 (d, J=8.48 Hz, 2 H); MS (DCUNH3) m/z 365.1 (M+H)", 392.1 (M+NH,)"; Anal.
Calc’d: C 5933, H 4.15, N 7.69; Found C 59.15, H 4.07, N 7.61.

Example 11
N-[(1-methyl-1H-indol-5-yl)methyl]-6-(2,2,2-trifluoroethoxy)nicotinamide

The titled compound was prepared from 6-(2,2,2-trifluoroethoxy)nicotinic acid
(Maybridge) and (1-methyl-1H-indol-5-yl)methanamine (Maybridge) according to method A:
'H NMR (300 MHz, CDCl3) & ppm 3.81 (s, 3 H) 4.67 - 4.76 (m, 2 H) 4.75 - 4.88 (m, 2 H)
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as described in Exanple 8 and N- (I
H pyrrol o] 2, 3- b] pyri di n-5-yl net hyl ) net hanam ne

W@ 20BEHBY4 accordi ng to nethod A 1H NVR (300 MZT/US2009/033329
cbA 3) d ppm4.79 (d, J=5.55 Hz, 2 H 6.54 (d, J=3.57

Hz, 1 H) 6.63 - 7.07 (m 2 H) 7.43 - 7'51Q§m 2.1
6.23 (br sebH) 6;47148»13%)5—52 bHp.89 (é,sl—@d*S Hz4 Hp7038 (d.3=3)05¢1p1 H)
7'17'@?I(ér’p Mg Ol%(xﬁ'{ﬁp@iﬁl Qd??@i"% Y ][1:9)(1?r|f %rggr(ns’lH);

MS (DEINHL) bz 3p4e XBFH) e39'ﬂhe(N?ﬂ+Nll-ﬁ)1 208D Qaidd WasS%3 05 bh4 .44, N
rifluoraonethylthio)benzoic acid (A drich) and

11.57; ﬁoenqwi?y %6 51 519 NIy ri di n- 5- yI met hyl ) met hanani ne
( ADESI S) accord| ng to nethod A: 1H NWVR (300 MHz,

CDA 3) d ppm4.77 (d, J=5.55 Hz, 2 H) 6.39 (br s, 1H)
Exam@e4B - 6.55 (m 1 H 7.31 - 7.38 (m 1H) 7.66 - 7.77

N-[(1- mﬂyﬁ'ﬁ-&r@o@-&mﬁ i eApbrarn ey ilioeptamid? (5 1

ri:?ﬁﬁgl?ﬂ ;gat%&(tj |(trr11§1él?1601?e|£}-]ylhhé%)be%zo)l/c a)lcr}% (2h3y1|n]g 0.10 mmol) was

added ﬂissmivcﬂrmtdlglleyhylace@bndtz(é)m nid.), followed by O—(7 azabenzotnazol 1 yl)

NN e g el pheshats (AT B e il 6

equ1vaqéh){sg d‘iﬂsolv@&ﬂ&%ﬁlaé&%ﬁdé’ (k3 Q{L\éeﬁle'tl{ylﬁﬁina &gl 4.28 mmol, 2.4

he resulting solution was cooled to O OC1n an

equivalasgs) ldaishlve‘$ud¢llmﬁth}ﬂa®mld&§ﬂb3) milv)y%nd firallyethe Rdtletethyl-1H-indol-
-s0uffahbBR bS8 B hGoRGndh e Bl o, T b Blgaee. Tois

was stakeér atedomttexhp&mut@awlghu 'Ehef refictidnlielition Wik oh&atifatedino
m xture was nmade basic addi tion of 4 N sodium

drynessyi pesuo ddissolsdain; 1i bélmvéhxé sudorside/methanel andopnrified by reverse phase
el
HPLCPRATHG® Thn @95 MR LR AXIAPR Sl OBt 4755
gradxeﬁB@’ﬁSﬂouiml‘EL(N) ah? 0.1%% lrifﬁ?o[edacgﬁd ﬁ@dﬁwaﬂtet QB)ﬁd/as( ided, at a ﬂow rate
residue was, purl fi ash chr 0 12
of 40mTgui (> il O gé%n@t g sreeat 4 e i 100%
A, 7. ogd y ﬁléﬁ i}gea[( géo‘;éih)ﬁ@gﬂg ) t&?, J\é'\@e gaggpmgaﬁ) @gﬁlgfiﬂ( ?500 MHz,
DMSO—EIB’D};@) Bippm23. 7 (¢ 338) 4. Gll (s,'l 2H)R40HKd, 2=3), 06 2Ez, ( IH) 05 @dd,
H) 6.4}%{8& J=7.80 Hz, 1H) 7.01 - 7.12 (m_2 H .7.65 -
J=8.1,7.4 Kz W) 7.28)(d77861 Hzy 1 85739 G2l B 7-50d( 4539 ki 3DA81 - 7.85
6. 54, H
2 D187 N0 R ETR R R O
, 3-di hydro-| Hindol -5-ylnethyl)-4-[(trifluoromethy
Exa““l’w;’t1 i 0] benzani de
-[(14 -1 3194 DL y 0] benza
o Fe At o o e R
athe tidedoingpqund wais)prepagedhiizoth ga@tiflgoromethylthBgbiénzoic acid and N-
(1-methyl-1H-indol-4-yl)methanamine as described for example 12. The titled product was
obtained following HPLC purification: '"H NMR (500 MHz, DMSO-d¢/D20) & ppm 3.78 (s, 3
H) 4.75 (d, J/=5.5 Hz, 2 H) 6.57 (dd, J/=3.1, 0.6 Hz, 1 H) 6.99 (d, /=7.0 Hz, 1 H) 7.12 (dd,
J=8.0,7.0 Hz, 1 H) 7.31 (d, J/=3.1 Hz, 1 H) 7.36 (d, /=8.2 Hz, 1 H) 7.82 (d, /=8.2 Hz, 2 H)
7.96 - 8.00 (m, 2 H) 9.22 (t, J=5.8 Hz, 1 H); MS (ESI+) m/z 365.0 (M+H)".
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cyanobor ohydride (63 ng, 1.00 nmml) was added in one
portion. The reaction m xture was stirred under dry
woRapaeeM over ni ght. The reaction m xture was PEHES2009/033329
basi c by addition of 4 N sodi um hydroxi de. Volatiles
were renoved under reduced pressure. The residue was
Eannkm4|t|oned bet ween wat er and di chl or omet hane. The

NP e e SR SR G R OB DU Bitoe e e by

le@éStﬁlleanoﬁ{ﬁ%hﬁ@ wap pyepared fﬁ)rﬁﬂ@ltﬁmdwﬂﬁethgnﬁﬁblﬁ&hhoﬁ -a61d%nd N-
acetate in hexanes) to give the titled conpound:
(2- methvl {!Mm ol¢hoy lmethawgaing ps dessphedfog sxample Jl2g e tiled ppodyct was

i P gt O SO T o

3 H) 453, 271;_186 .08 (3, 1712)?00{&1 b=82, 1.6 Hz, 1.18Y7. QBn(d &=B|)2; Hﬁ/ﬁi H) 7.35 (s,
&D Blr) 370.1 %NM
1H)7 [(7|841@t1 r%/H)V9Q -8,0- (o2 Bh 9A0daul %)ﬁ#@ﬁﬁ%ll](MtH)
-[(trifluoronethyl)thio] benzam de The titled conmpound
was prepared from4-(trifluoronethylthio)benzoic acid
Exam;(lé\llﬁlrl ch) and ( 1-nethyl -
3, 4-tetrahydroqui nolin-6- %aémat hanam ne

N-(lﬂcn‘,mﬁbn,&g&wr Adinod-ymethy -6 hadrifluoresthpry)pirotinpmide

S ol iy R 19 gl By
(Maybildge)aﬂ‘ldm’z (IH-plyijToﬁ)[Z,G li]byrldm 51ylhbetlﬁ/lﬁﬁetbd1anﬂﬁa(h38ybﬂkigel

accordingy metboch rﬁ NQ/IIﬁ)BGﬂ Mg{z mptl@eol(—q{ﬂ’) 6\2];);%} 2%,@25,2 l-ll) L:l.)88 - 5.00

e LT e e

1=8.72 288, Ha\| | H)18.39 B Ak £42(s, 1 H) 8.69 (d, J=2.38 Hz, lH) MS (DCI/NH;)

iz 364 LIS, 811, ApeloChlsf) bt At B 150 Houigoddss. 2.5,

N 12.630npound was prepared from
6-(2,2,2-trifluoroethoxy)nicotinic acid (Muybridge)
and ( 1-nethyl -

I 3, 4-tetrahydroqui nol i n-6-yl ) met hanam ne

Exam;(laignb“ dge) according to method A: 1H NVR (300 Mz,

4-[(dlm0ﬁet®'lﬁﬁm]Jl‘l-%ﬁ-l-pﬁgél@[iﬁb&@'ﬂm% ;ﬁnéthygﬂmﬁcaﬂﬁdﬁz
('ﬁhe titled) cmnmnd was @gep(arqd frorpij- (@;ﬂuoxor@gmyhhlolbq)\z@c Byid prepared

sl i iy oy 2oy

1 .
(ADE%%%eMdlbﬁlit_om &ftﬂog n;gfls méag{ﬂémybw cﬁ@Q) égﬁMW#(d J=5.55Hz,2

H) 6.541d0k3. ﬁﬂddz;d Id) 663 38,0745 204) 7.48 1@ 581(m, NP2 (82=8.33 Hz, 2
H) 7.85 (d, J=4.76 Hz, 2 H) 8.02 (s, 1 H); MS (DCI/NH3) m/z 334.0 (M+H)".

Example 17
N-(1H-pyrrolo|2,3-b]pyridin-5-ylmethyl)-4-[(trifluoromethyl)thio]benzamide

The titled compound was prepared from 4-(trifluoromethylthio)benzoic acid (Aldrich)
and N-(1H-pyrrolo[2,3-b]pyridin-5-ylmethyl)methanamine (ADESIS) according to method
A: 'HNMR (300 MHz, CDCl5) & ppm 4.77 (d, J=5.55 Hz, 2 H) 6.39 (br s, 1 H) 6.46 - 6.55
(m, | H)7.31-7.38(m, 1 H)7.66-7.77 (m,2H) 7.77-7.87 (m, 2 H) 7.98 (s, 1 H) 8.32 (s, 1
H) 8.73 (br s, 1 H); MS (DCI/NH3) m/z 352.1 (M+H)".
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2- (1171
r-indol-5-yl)-iV-[6-(2,2,2-trifluoroethoxy)pyridin-3-y
WO p@esornd de The titled conpound is prepared aRCDU8100%033329
to nethod A from4-(2,2,2- trifluoroethoxy)aniline
(Maybridge) and | Hindol-5-ylacetic acid (Naruto, S.;
Exampbﬂl§m tsu, O Chem Pharm Bull. (1972), 20 (10) p.

N-[(1- Ele l?%%?llm'&rgﬂgf (i%mleﬂn5“1&/”3/1-i(_tiﬂfltlpromethyl)thlo]bcnzamlde
mL(quhd& y}ymﬁylm[@@ﬂﬁbﬁmﬁétﬁ}lﬁﬁloqum (E&atab@pﬂosd mg,

(di fluoronethylthio)aniline and | Hin

0.280 Wraﬂ)smdcfoamldela@@dﬂ@l mfg %7 mamalpwer, CEmﬂwﬂden mtham! (4.0 mL).

The resﬁﬁﬁé%[(%lu lOIg »r\]'aéc g %dntg) rQl mrztwgr\é? L?l?le (g%ggwbgﬁﬁgato i)orohydrlde was

added i paréioaghoftheoohiBsdsgligort Afek m:mmdtesg {Hedéé Beth this A€MV and the
procedure described in U, V. Synt hesi s 1979,
reactloglgmxggg wagsurred & rogm temperature for 2 hours. The reaction mixture was made

basic lfly addt tkonacﬁQItles)%lH 1%1&?&91&9 {’Matleeg Q{Qr? Fel%dx)eﬁ%gw %auceh(p'i'essure

i nuor onet hyl benzani de oun

The repidepavas gartitionedbeaawpdrewir artﬂdlahletometbmey dli’hedﬁgatﬁd: nger was
t he procedure _descri bed in Bolton, et
dried QygE FagkesAIM gyléats. fﬁ&?ﬁ%wd cpggentraierly Thepygue mﬁwfé@ by flash

chromgfégﬂa%gykifégﬁ)wl%aér dl@ﬁte:p@(ﬁ‘% @2 We?l{é th@:gan'eg‘) tB%?vee the

enes proce nown t’o
titled cnlmpoluadi '+ NMR (308 MHZ é:mma)r& ppg 2016 @[ B #)<.9 @, Ligt HeHz, 2 H)

332 (GBI B2 Hh Wl o B, T B0 ey 2df‘Hi9%§8§é%?ﬁ02§z 1)

I Kbl n akh
701 PSP 298 LRI M S8 G iy, BN e 367
(M+H)§xa&@| M2NH) stAmakyCGalc’d: C 56.54, H 4.48, N 733 Found C 56.54, H 4.65,N
-(I'//-indol - 5-yl net hyl ) ni coti nani de; Exarrpl e 28 N (
7.63. 1//-indol -5-yl net hyl ) - 6- net hoxyni coti nam de; Exanpl e
29 N-(

1H i ndol -5-yl methyl )-6-(trifl uoronet hoxy)ni coti nam de;
Exampig dfipl e 30

N-2 @g&g{%igg@hbésgs' ”EM}Y [(Qnﬁ Xc\,/tﬂyﬁa} %Tzéj.%ide
-NLA 1hﬂﬂl°?-zﬁg?th%l?—%{!%r%ﬂu@r&ﬁ@ﬁﬂﬂlﬁ]6&&hﬁm @amplea1 ¢ mg,

0.335 nmlhgysawwawzmra@etsm blomburaad methanab(lenB}B %odaumoxy-
cyano rbél%qud@ggé i Y‘Pﬁ%géhl)vpaéra'd??éltnh 3po%tlornb O™ rea&ion mixture was
stirred-undepdry mixogeyiovemige The @@bb@% ﬁfﬁktd&. whSGREle Baskbby addition of 4 N
-} nd yl met hyl ) - 6- pr opoxypyri dazi ne- 3- car boxam
sodluqm gnédromde Q)olatlles were removed under reducéd pressure. The residue was
partitioned between water and dichloromethane. The organic layer was dried over
magnesium sulfate, filtered and concentrated. The residue was purified by flash
chromatography (12 g SiO; column, gradient 5-60% ethyl acetate in hexanes) to give the
titled compound: 'H NMR (300 MHz, CDCl;) & ppm 3.04 (t, J=8.31 Hz, 2 H) 3.59 (t, J=8.48
Hz, 2 H) 4.53 (d, J=5.42 Hz, 2 H) 6.65 (d, J=7.80 Hz, 1 H) 7.01 (d, J=6.78 Hz, 1 H) 7.13 (s, |
H) 7.66 - 7.77 (m, 2 H) 7.77 - 7.87 (m, 2 H); MS (DCI/NH3) m/z 353.1 (M+H)*, 370.1
(M+NHy)".
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Exanple 36 N-( 1
-i ndol -5-yl net hyl ) - 6- (4- et hyl phenoxy) ni cot i nam de;
WE@IPIRIBT PCT/US2009/033329
-(I'//-indol -5-yl net hyl ) -5-(4- et hyl phenoxy) pyri di ne- 2-
car boxam de; Exanple 38
Example/2Q| / / -i ndol - 5-yl et hyl ) - 4- | sopropoxybenzam de;

N-[(I-E?Qﬁ%lgz,i,g-tﬁﬁ ?L t?rxo\ﬁumélm &-I— y'l) %yl? 4Y[|(H"1?1111;M0}nbe?ﬂlflﬁﬂlocie

benzahide | ndol - 5-yl net hyl ) - 4- met hoxybenzam de; Exanple 4 1

N- (|

mgerf&%ﬂfi@nmom Mipp prepared from 6dfréﬂmrwa§wabiemgie acid (Aldrich)
and (l%fflﬂﬂg d%@ %Tr%hey{ cpsm%mp? gp?met aé'ﬁrzné"rﬁ e rldﬁ'p)l acc%réhng to

metho®A¢ 'H NMR (300 MHz, CDCl;) & ppm 1. 84 2.09 (m, 2 H) 2.76 (t, J=6.54 Hz, 2 H)
trifluoroethoxy)

289(@@%%1%33,@;\2@)429@ S SSSHZ 2 H) 6.20 (br s, 1H¥656(d J=8.33 Hz,
1 H) 6%/5 ,11/“;1‘&813 yl Riip B;s kd; ﬁ}%‘i%‘?’i%éé‘”ﬁ% (@315'}3’7 9549 86 (m, 2

IrsopropoXyphenyl etani de;

H); ME}(B(IVNHﬂﬁa/z 3:44 e(mmhmesmw (M-BNHL)"; Anal. Calc’d: C 59.99, H 5.03,N
) acet am de; Exanpl e 47 2- ( 1 -indol-5- yI)
7.36; Fo(uﬂdrgeéq‘%&'bf‘l@ﬁy]iq)7a]c7et am de; Exanple 48 2- (|
-indol -5-yl)- -(4-propoxyphenyl)acetam de; Exanple 49
2-( 1 -indol-5-yl)-
Examplg 21 (tri fl uor onet hoxy) phenyl ] acet am de; Exanpl e 50

N1 et DI g ey Sencinelie gy IRathY 5@ teiBuoEaethpma

mcotlﬁélmldel
-1 ndol - 5-yl met hyl ) - 4- (4- net hyl phenoxy) benzani de;

Ekbantitlesl ®2nppupd was prepared from 6-(2,2,2-tri uoroethoxy)mcotlmc acid

(Maybggg%pﬁngﬁé%n%@}(lal é’?h o%}%@y{cf% Lﬁg%lrngl/ gyﬁljgne(tlYar)a%(}Eet (%Hem%‘rldge)

accordli{dto'lﬂéiﬁbdﬁ Y@ﬁ&ﬂt@;@oc}@HZE@B % 28%' 2.10 (m, 2 H) 2.76

H1 ndol - 5-yl)- -(6- et hoxypyri Yacet am de;
—6355{arﬁaﬂb259(83(lﬂ)345ﬂd@9 (62.21).4.39 - 455 (m 2 H) 4.69 - 4.88 (m, 2 H)

6.11 G'sg1 BDPSPIE 51 ') WD BN TG el IR S35 | 1 7.05.9

J=8.33 ﬂ{aqer-lwneegd Jéwrmlm ﬂ-(l)) 8. 54g 1 H); MS (DCI/NH3) m/z 380. 1 (M+H)
- ndol - 5- yI)

-trifl uoroethoxy 2_13/
397.2 EMzNﬁq "adoek Galsed: él S%LZN(IIUOB, Founsl C59:38) H 5.00, N 10.81.
- (6- phenoxypyri di n-3-yl )acet am de; Exanple 59 2- (|
Hindol -5-yl)- -(6-isopropoxypyridazi n-3-yl)acetam de;
Examlﬂxag’m e 60

thof& r|da2|n 3- ylt)h 2-(1'//-indol -5-yl)acetam de;
2- (ngggQ,lpﬁ-@l) 62,2 2-wiflyprpethgxy)pyridin-3-yljacetamide

2-( 1
e LSRRl e peBarda Moo BERL Whfhgd 4 HARLE. R 22 ¢
trlﬂuoE)edmxlyﬁnﬂ&eZ{Mdybndge) and 1 H-indol-5-ylacetic acid (Naruto, S.; Yonemitsu, O.

chon AR T s e B oy P ol e

-[ 5- (4- met hyl phenoxy) pyri di n-2-yl ] acet am de; Exanpl e
65 - (I
Examplei2ddol - 5- yl et hyl ) - 5- met hoxypyri di ne- 2- car boxami de;

N-{4-[(difluoromethyl)thio]phenyl}-2-(1H-indol-5-yl)acetamide
The titled compound is prepared from 4-(difluoromethylthio)aniline and 1H-indol-5-

ylacetic acid according to method A.
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Exanpl e 66 5-et hoxy-
-(1Hindol -5-yl et hyl ) pyri di ne- 2- car boxam de; Exanpl e
WG 00N §0294 PCT/US2009/033329
1//-indol -5-yl net hyl ) -5-i sopropoxypyri di ne- 2- car boxam
de; Exanmple 68 N-(
Exampi¢ 24i ndol - 5-yl met hyl ) - 5- pr opoxypyri di ne- 2- car boxani de;

EXx 69 (| . .. .
N-l(1-ﬁﬁﬁ?ﬁgﬁﬁ:'ggg)réﬂ)wf';y'lsﬁ(%ﬁzrtref&wns@waxwwmamlﬂe 2-car
bl diecontpoa rz red from Example 6 and acetyl chloride using the
I//-|ndoI 2,2,2-trifl uoroethoxy)pyrid

procedurmdezm'e@rlbduagd &)s S¥E |1 79, 3BTN388.
1H i ndol - 5-yl et hyl ) - 5- phenoxypyri di ne- 2- car boxam de;
Exanple 72 2-(1 Hindol-5-yl)-

Exampléasl sopropoxypyridi n-2-yl)acet am de; Exanple 73

t hox ridin-2-yl)-2- ol -5-yl)acet am de;
N-[(1- ,é dygy .0(]H Jpql\qloﬁ-yljnySI,yJ]rV[(trlﬂuoromethyl)thlo]benzamlde

zf‘?i e RAtLEY ( efartd KEECLARAS) o FIAIBAE, it e te

procedixadgstBbedinBdlioh/ Ri Bget al5JyChem. Soc., Chem Commun 1985, 1775-
-[5-(trifluoronethoxy)pyridin-2-yl]acetam de; Exanpl e
1776. 77 2-(1//-indol -5-yl ) -
-[5-(2,2,2-trifluoroethoxy)pyridin-2-yl]acetam de;
Exanpl e 78 2- (|

- Exaaple526:190 Nstéd belhwrews prepaiedias d2scyibpdaethaBxdmples, Schemes, or

by prog%(qi@%l we%Y%(}%‘lorﬂne skilled dn H}ecﬂgbx’l}l}ﬁ Sting g?ﬁtfa'glls e gﬂmr@vailable

from c%&nﬁcgl@ﬁeimg&kes of Lu‘e/ prépi@l asidekbrBRidNy thdE£2HP18R ScHEmes, or by

N( 1
procedurgscll lnopymtetangiskilled imthemayyni cot i nani de; Exanpl e 82

BFmplegs . st HapAg Y kmstbyPricRRrBRRORISRIPRPILS: | nani de
; EXamiplp e 8@-emo& -N—(lH-mdol 5-ylmethyl)nicotinamide;
1EF i ndol_ - oX’l propoxyni coti nam de; Exanple 84

NExample 28 ¢ (éflylmﬁ%lrirylnyetbylarﬁeln@tkwmmunqamieue
5
TRRBIE 265 Ml Hindol S-ylmethyl)-6-trifluaramethoxynicotipgmide: .

eExdmpleple N 1A-iatblescytmethyl)-6-propoxynicotinamide; g
/] - yridazi ne- 3- car boxam e;
a1 LR ey Sl

- Fﬁ&gﬁlgg%y%q ﬁdi?sabl@ r 0po 5 pyr %g?p@ Qﬁgg?b%%ma&de

Eﬁmm;ble 389 6dethoxy-N-(1H-indol-5-ylmethyl)pyridazine-3-carboxamide;
%l I r]d(géo N:(d%%ggl g yFméthylSr%-lsgprgggx@%)g' %Qzllggglcar rgxgrglde,
1El<zmh;51695 6le1 HeihBMLé gﬁnétﬁfl?f%tﬁBb&!}%Qﬂdﬁﬂé@'cqwﬂﬁal%lde

car boxam de;

1Exammq 8b- 6Ny(ll Hemthll-§-yhn¢tbyibn6d|éengtb¢iphammdemcﬁnmrpde

ot 37 M ingot S Bner Y S T RS B RO gune 3™ ©

carboxanAdgyl e 94 N-(
1//-indol-6-ylnethyl)-4-(trifl uoronmethoxy)benzam de;
Example 38  N-(1H-indol- -ylmethyl) 4-isopropoxybenzamide;

Example 39  4-ethoxy-N-(1 H-indol-5-ylmethyl)benzamide;

Example 40  N-(1H-indol-5-ylmethyl)-4-methoxybenzamide;

Example 41  N-(1H-indol-5-ylmethyl)-4-(trifluoromethoxy)benzamide;
Example 42 N-(1H-indol-5-ylmethyl)-4-propoxybenzamide;

Example 43  N-(1H-indol-5-ylmethyl)-4-(2,2,2-trifluoroethoxy)benzamide;
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Exanpl e 95
-(2, 3-di hydro-1//-indol -6-yl net hyl ) - 4- propoxybenzam de

WO 2@ambe 96 N-( PCT/US2009/033329

1//-indol -6-ylnethyl)-4-(2,2,2-trifluoroethoxy)benzam
de; Exanple 97 N-
1E¥amni@1446 Ni(hHtingolys- %hmbiﬂbﬂ;nbémbﬁwml&anpl e 98

@)gaﬁ%tflé 453"?%119 é1¥ch)l 5 y)blg (/4 §8@8F$’%ﬁ% YAcbARREEM de;
HEXdnijsie 46- YV @@eHoXR] H’fﬁl,yl)@@lmuﬁiol—gcb/l?acétamMe

1//-indol-6-y xyphenyl )acet am de Exanpl e

1@@@?41//2(}{2&5@ Syyl)N (emethoxyrhieppbeseianideet ani de:

02
FRHESR (T indol oy (OB RBERASF RIS ) acet am
déxanipladf| e2- 10‘3—11310(145/—)41)41\12pﬂe(tﬁﬂugt’o)nethoxy)phenyl]acetam1de
1}%)29:1%‘5 §02 5( )II lnlljé)ol% lp%f@ &heg tri Sgrgtet%oxy%phen%ggt!dmlde

I

él)é()g rrp;fl&’@'l 6N )(% gk)n 3. Kganxﬁylwt(h%ahﬂgﬁéy&&%mlﬁ%
- E:&mpio p2o pkayndaiHSHylM(@-mopmlamﬂwldEu&-ryﬂ))aeetamﬁie
-Eé& etl gi%gﬁr I geltl%x;p%/rﬁ%\aé }%‘) %CQHH 801 g yY)a?:etgrggd%m de;
Q@nﬁ@& Mxyzl)(mdhde NSACR-mBtdRY Iy YatAmidd;

1H i ndol - 6- OXYpyri I’?acet am de;
Fvamile 53003 4L HHinddl 5oy ppopxypyridinS-yhacetamide;

1]f-io Ct C }Sgl u? P né‘o‘fESYﬂlB’W t6d ttnﬂuox)é Co?(ty?pyr%?d §X yﬂrgetamme
stam@b 56-y2 Xt%ﬁ&l(ﬂylmfe-(z 1 buanasiob@syy Pyfidiliyacttamide;

] acet am _de;

2Example 58 d 02-( bHynqolfi 1(16 Notfephsoppypyiridisr3yacyamideini de;
12
THRIRNE 55 22 21 {rindol:sovy (6 isapropaxypyridazin3-yhacetamide:
Eﬁa&ﬂi’le gmllste(eﬂmtybpmyaéxw B@fia)z2-g}llz-it52(dd(ll-52yl()écetam1de
0 C a a -

tgﬁwleél% § MS eéﬂqkérﬂé%\{riﬁrn%egwyw@aﬂny%rdaem@e'

15
THRAE 63 D38| ffindol. Sy No(C-propoxypyriagin3-ybacetamide
Exzampple 6316221 tindol-5-yl)- N -{6-(4- methylphenoxy)pyndln 3- yl]acetamlde
| gga%)]léﬁ gﬁ%: %({I;i%gcg)(léﬁ-)rﬁ? tI\P ﬁ P‘P me&y}{glﬁ%oxy pyrl myé ]{1 gc%%a?nrpde
"EM}Q]SIE 68- va)aNlﬂlaol%ﬁylméthylbsnﬁ&ﬁwﬁwdw Pcdrbbkadfe! a
Emple 663P rethoxyIN-6L Atnded:Syyimethyil peridine £4-tahexrmide;
ERIREIE o0 V3 DS vimsyhy S HomonanpadineRscorbopmis

1EQamyblk 68  N-(1H-indol-5- %/lmethyl) 5-propoxypyridine-2-carboxamide;
/] -indol - 6- X’l nmet hyl I sopr opoxypyridi ne-2-car boxani d

eExampla§Pe giHNn(ig 3-ylmethyD-5-(trifluoromethoxy)pyridine-2-carboxamide;

N, VR SRR M AR e S R i

carboxa@fidggoxam de; Exanpl e 123 N- (|

-indol - 6y|rret1_)/ 222tr|fluoroethox3/)pr|d|ne2
_Example/anmi el 5@5%5 é{lqghylw(phenoxypyndme -carboxamide;

" ERARDIE 82V 5R] MMhda1 S PHANBNBY oGk i 3L % Al
Example 73  N-(5-ethoxypyridin-2-yl)-2-(1 H-indol-5-yl)acetamide;
Example 74  2-(1H-indol-5-yl)-N-(5-methoxypyridin-2-yl)acetamide;
Example 75  2-(1H-indol-5-yl)-N-(5-propoxypyridin-2-yl)acetamide;
Example 76  2-(1H-indol-5-yl)-N-[5-(trifluoromethoxy)pyridin-2-yl]acetamide;
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Exanpl e 125 2-(I//-indol-6-yl)-
N- (5-i sopropoxypyridi n-2-yl)acetam de; Exanple 126

W(Nzt(o%mlzhbxypyri din-2-yl)-2-(1//-indol -6-yl) acetEIE2969/033329

Exanpl e 127 (I

- i ndol - 82 - et ho>1<vy yridin-2-yl)acetam de;
@ogmpleﬁ[z Ql.f(-undol -5-yb) [95 -(2,2,2- tnﬂuoroethoxy)pyrldm 2-yl]acetamide;

@%‘%7% Zgi gl I?Ergdlsol 5- ﬁ?g}%p re'ng)l()ppy%d¥n b-y ace amlc%
Emhqile 69yl 1)/( N‘IE1Eddlt6-?'fnhdﬂlﬁ>jlpﬁﬁEdlﬁdpﬂ)@)ﬁdoﬁhﬂnﬁtey| ]aceta

m de;

Ewenle §0y| §-elrho[¢51\( @félrziot -pryimgdwbaicetingmidg; i di n- 2- yI |
ERLAT A, | P TRhGoEhntshin)-5-methoxyricotinamide;

Eseanple 82 32V ftindol-6-ylmethyl)-6-(trifluoromethoxy)nicotinamide;

dol. - | et h 6-[(trjfl t hyl ).t hi o] ni coti nam
dljé’? R ?r?)yelv'ié@ym()io‘ 6- g/l(merﬂll)’l) %PI)rl'g}trJg?(yn%o%maml

L

I ne-2- carboxam
- Exeahaplle 85 y | V-(NHfi6d§l¢ G-y Indtbydj-6rmaethgkypynidazips-3+ahroxamyde;

SRy 56 ( FelPRHRH T ot o laPRyddaines s cabarappide

B 1@81361\/ 1H|-41dol6 Imethy1)-6-isopropoxypyridazine-3-carboxamid
r-indol - 2( : %'rnlu% )Lljg)rc;?r%pt hg/ y?%ll-lo] |c1)131/r| dazi n- 3l &

S5-yl
yExample 88 db;(*(lExladtpll-@yMhyl)—él-propoxypyndazme -3-carboxamide;

,\E)fadml? §?y|d&?'igl %l%q ﬁl}? r}l\{yls1 6- (gtm&gylpgeﬂox%m%mamnge
1ExXample pbenyl(i f’{-nﬁdélm&ﬂﬁﬂte{ﬂ) -sSE4an@hel h&%x%;wndme 2-

i ndol - 5-yl met hyl ) phenyl pyri dazi ne- 3- car boxam de;

carbom#pl e 140

Netabidie o7 A PrbBYImedtyP 0B Bk ifinflag 2r Doxam ¢
Emﬂble 92y | J-etlok§-No LIy doy-6i ylimth3 pedaediani de;

T Garnle 83 Y3 Hripdolfratigathy Ransthosyheparidsin e

Eﬁﬁagﬁ’;%lg 944 3$\/ g?:@t i g%&h@é S}ﬁ'@/(d%‘g lﬂ(‘trfiuﬁémg?hoxy)benzamde
Exinple 95¥1 | WA inprorbfndol Gtk gi)y-prspex rcdaride;
ERRRIE 98, N ipaoi s sty A2 Ao e benzamis o

1BLarhbIE D7  N-(1 H-i d16-l thyl)-4-ph b id
-1 ndol - 6- vyl rre( e f,nt]er|¥?uopr oelr]r%)t(yh)?lnﬁnllﬁll g] pyri di ne-2

- Exampo 28 mi a—élHEn@’rfﬂ-ﬂ) -Mi{@-Bopioppxyphenyhdetan)ide;

Qi o4 LNSAIRLDAL IOk YL ralebifgiam o

- Efarhyfie 100 | mrmﬁddnd 9191N-8d-n1@w°k§ipﬂen?r)xéétﬁﬁﬁkam de;
Exanpl e 149 2-(1//-i ndol )
- Example 10} | 2r6tdrivdal f-yDN-6- p@ppmwuenylfmemld@,et ani de;

P RRIF 162 2 Mgl cor el uremeshgapheny lacetamice;
Example 103 2-(1H-indol-6-yl)-N-[4-(2,2,2-trifluoroethoxy)phenyl]acetamide;
Example 104 N-(1H-indol-6-ylmethyl)-4-(4-methylphenoxy)benzamide;
Example 105 2-(1H-indol-6-yl)-N-(6-isopropoxypyridin-3-yl)acetamide;
Example 106 N-(6-ethoxypyridin-3-yl)-2-(1 H-indol-6-yl)acetamide;

Example 107 2-(1H-indol-6-yl)-N-(6-methoxypyridin-3-yl)acetamide;
Example 108 2-(1H-indol-6-yl)-N-(6-propoxypyridin-3-yl)acetamide;
Example 109 2-(1f-indol-6-yl)-N-[6-(trifluoromethoxy)pyridin-3-yl]acetamide;
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Exanpl e 151 N-(
1//-indol - 6-yl nmet hyl ) - 5- phenyl pyri di ne- 2- car boxam de;

WE@ape452 N- (| PCT/US2009/033329
// i ndol - 6-yl mat hyl ) - 6- phenyl pyri dazi ne- 3- car boxam de;
Exanpl e 153 -

“Exuinple 619 | Mtﬂ#ync)ol% y1-Bi- [§h5R:2tri flucrobibruylipsitidinE3eipdetamide;

(ERARE 181 A el kg (S PRy 2odessipmide
Eeadmple 115 @@?Igfl%ddlf@? aC(eet#ias%)T[])rgpox@ndazmé %l%acetamde

1&5 phegi%/ W gyhy&)a%ﬂHsn@ql)Gaﬂéacsmée,
%’[Ll? é&s 7% )(1}‘{ i @dl-%h@r)]w&(gnn%*hggx%{d_aﬁnd -yl)acetamide;

ace am d

EExxmklﬂb 155 ylneﬂhuddlcmylow-(é propoRyStidyiniBe P sortaaeide;
T RohRlE 401 2-€LBRindal 6 y)-SL6 (A methyhsrerApyidigr i Hiasstamide;

R T o2 SRR R L (4 meiphsnorpy o 2 ilssemide
3Exarwlbdi&nNe(éH-lﬁdaln¢>b:hndtBﬂl)-5 mbtlhoxypynd(ﬂe-2 carboxarmde
' I- -yl net hyl (1 dine- 2- b 1 de;
sl 118, Selhony ol (ol B2 meliShpis e rarherans

Eﬁﬁmﬂalg 12634 1F1y1?|h@lp€ BXdthyl)-5- 1sopro X yrldme 2-carb0xamlde
BEXaml e

(1'//-1ndol - ) benzanmi d
6Ex;gm1plg p2b pM-(-l H-l@thbVé-whdﬁhyl%yprnmmyldlmeﬁ-carhmmde

| 5,5-cycl | - . . .
SRERHROIE 148 N B et byl Sucrametioxnipygdine 2ssasberamide;
1@@&:‘?}1@!23 ONE(QPM'ndol ¢-ylmethyl)-5-(2,2, 2-tr1ﬂu0roethoxy)g; ridine-2-

| met hyl ) pyri da2| ne- 3- car boxam de; anpl e

carboxpgidg- (| // - |ndol 5-yl)-

t%e?.n(l[}l{e '1511 51}3 1tna¥l) 3&“?%)‘%1%) te%é@&%ﬁ%dm%y?o%&%de

dERamply |1]25ICEI(BH11MDI 65)(1911?3(53lsbﬁl%paxfﬂyrldm-2-yl)acetam1de
|ndoI 5- (trifluoranethyl) P¥r|da2|n 3-yl Jace
gg Eetllompyrldm-Z yl)-2-(1H-indol-6-yl)acetamide;

Egg npgnglqg " ORYHARES1Y6-Y1) H-(3-letloRTBYrichin Y-y e BlTbdl
i sz(rﬁple W28 opi( bHy’hth;lr6-ylll)W-G‘S-pio))oiyﬁyﬂdﬁn-ar}d)alcetﬁmyde) ac eta
I8 S LB i b
ylﬁ |199r Q-QYHQMMI@?Y) IN- gsn,g %2itr71gluaroethoxy)pyrldm-Z-yl]acetamlde;

acetamd
I\E{tampls 16h| Mbﬂhadnia@yb%@pﬂler@)x@yndm-z ylacetamide;

F Qd g 5% {Y FFII] %ﬁ%ﬁ?ﬁg‘ N g’ﬂ%‘gﬁ%@ %Ugrttmethyl)thlo]mcotlnamlde

;Ei(«?ﬂ/i‘}/ﬂle I1 g?}l g)lv)gyemamsi?lm&mmﬁ Ririfi{Bromethyl)thio]pyridine-2-

carboxantiflé;| uor onet hoxy) phenoxy] phenyl }acet ani de; Exanpl e

1]%]am%l§|1§é ;g d g@’oqﬁq-oléw-gg-iq%blléor?m% hyl)thio]pyridin-3-yl}acetamide;

NEk&mp13-185! D-W(DHtiﬁditﬂXy)'l)W-l{@[@nﬁub’ﬂoheﬁry@thlo]pyr1d1n-2-yl}acetamlde

 Exampio 138 ¥ BSaars- 95N (6-{(trifluoromethyl)thiolpyridazin-3-
yl}acetamide;

Example 137 N-(1H-indol-5-ylmethyl)-6-phenylnicotinamide;

Example 138 N-(1H-indol-5-ylmethyl)-1,1'-biphenyl-4-carboxamide;

Example 139 N-(1H-indol-5-ylmethyl)-6-phenylpyridazine-3-carboxamide;

Example 140 N-(1H-indol-5-ylmethyl)-5-phenylpyridine-2-carboxamide;
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carboxa

Exanpl e 179
-[ 6-(2, 5-di chl orophenoxy) pyridin-3-yl]-2-(l

WO 209dia002%+ y| ) acet am de; Exanple 180 2-(I//-i ndeCTE/B823009/033329

-{6-[ 4- (trlfluoronethoxy)phenoxy]pyridin 3-
yl}acetan1de npl e 181

Eniple 1] GE-GRayBy N 6-phepylgpfidin- 3y Dacelamide;

o157 L RSRIATS S5 5 DY GoB. pmcimice

dhis] pHengRs- S

i (Zb %ﬁlﬂ:@l@gﬁ hegﬁi_;gg;mlﬁgégﬁyl)aceta?lldf / -indol - 5-
HL-?}%#,@ 3 (1 Iiadabtoey N(6-p hemylpyridazin 37 )acetantide;

2 A
G L B N S S b s

ace

E}Eaniple ¢hb oNep Heindalyd- mmetliylm—sQ[(tyﬂﬂhoMéthyl)mm]ﬂjm(ﬁney-E) a
cet(?mde Exanpl e 186 2-(|//-indol-5-yl)-
$phenyl t hi 0) pyri di n-3-yl ] acet am de; Exanple 187

ﬁ{iﬁanﬁﬁlg 127 th %hﬁ‘?ﬁ&tﬁ%@gw E@'[qﬂé@é(dﬁzrbﬂ fliyPu b@yﬁgﬁd 84y1)aBBtamide;

acet am

Eﬁan{qﬁle 1 68 r 241 Hondui- Yi@-)l\yl wmﬂﬁqrbmedm)ymomyndm-z yl} acetamide;

Vst 0 df'ﬂ@ﬁéﬁqif Wi ?\g{%L[ér(iﬁﬁoﬁn%ﬁ\'yi)'thio]pyridazin-3-

yl}acetdmhifié;uor oet hoxy) ni cotl nam de; and Exanple 190

2- (2-met hyl - | Hi ndol - LN— [6-(2,2,2-trifluoroethoxy
)Emldi‘rﬁé N;(ﬂﬁal@dolawmet ﬂ&-émheeylngmtmamde

cPamls 150N bbb bR Bk T hpde o

4E£atmp1t=: l1gpr Nr(eHnmkiblh@@)xﬂahyll)r@qnlﬁﬁsilpyﬂdﬁlﬁeé-caﬂfoawde
acid (prepared as described in Naruto, S., et al

cﬁéfmlplpﬂ é?nN “(ff-indolt@yimethyl)1 1 piphenplad-garbexamideor d| ng

SErfbR IS4 5 (NGRS g5 Mt Bnoy PSR- Ty roBBifigE: P ]
JERarple 155 21 Hinddl-6- YL){M(f( bhen&ﬂ@ri&mﬂzsyl)hcéﬁlmlc!é 33 g g
(ﬁga‘gl"lf‘:blzl“ 72'%”"“‘*0'8%“3#{ (@Phﬁnylmd@n(%yl)qceﬁmldm. 01

(pharipic 1510 NP RN ¥ THEird6Rs bkt *. 9511
NExatnple 58| Ne(l himtlblys )’hhethj’lb-lﬂe(mlyﬂl}orﬁn(eth‘yﬂ)bﬂnkﬂlmﬂe yl)ac

AERAPIE I 57 ot P Sy RRCARy -G fcrh o i 2 garboxamide

d 6
3956%1%&%%% Nf(gHti‘i’ndHFﬂgﬁﬁet b tﬂm%re&@ﬁl{w;ndﬂim )

carboxa)mder,oa(dd J81 17Hz 730(tJ29Hz

E')Egmple 1%? g-chloro-N-(lH-mdol-5-ylmethyl)pyridine-2-carboxamide;
Example 162 4-chloro-N-(1H-indol-5-ylmethyl)benzamide;

Example 163 4-cyclopropyl-N-(1H-indol-5-ylmethyl)benzamide;

Example 164 6-cyclopropyl-N-(1H-indol-5-ylmethyl)nicotinamide;

Example 165 5-cyclopropyl-N-(1 H-indol-5-ylmethyl)pyridine-2-carboxamide;
Example 166 6-cyclopropyl-N-(1 H-indol-5-ylmethyl)pyridazine-3-carboxamide;
Example 167 2-(1H-indol-5-yl)-N-[4-(trifluoromethyl)phenyl]acetamide;
Example 168 2-(1H-indol-5-yl)-N-[5-(trifluoromethyl)pyridin-2-ylJacetamide;
Example 169 2-(1H-indol-5-yl)-N-[6-(trifluoromethyl)pyridazin-3-ylJacetamide;
Example 170 N-(4-cyclopropylphenyl)-2-(1H-indol-5-yl)acetamide;

Example 171 N-(6-cyclopropylpyridin-3-yl)-2-(1 H-indol-5-yl)acetamide;
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J=56.1 Hz, 1 H), 7.33 (d, J=8.1, 1 H), 7.48 ( br s, 1
H, 7.48 - 7.54 (m 2 H), 766-773(m 2 H, 10.33
w@ 20091004 11.01 (s, 1 H); MS (DCI/NH 3) m z 3pOT/11S2009/033329

(M:NH4) +, 333. 1 (MrH) +. Exanpl e 193
2(IH-|ndoI S5-yl)-N-[6-(2,2,2-trifl uoroethoxy)pyridin-
Example T2 M1(§I@yq1h9r0wtnyedlmbwb%hﬂimmbl-rsrﬂm::mndm om

e £73 Ao RSLBRRS LBy 3RO RS Dpegupice:
(}S:EHPnWHIM Dwm(z-cﬁbor@bmnmﬁp%y gsz S?H—H)dol $-ﬁ?ac6ﬁm|1€e
aﬁwaﬁ 17% :@ [&(2@ dlth&wphmm)mayl] -2=(d Findol-§-ylyacetamide;

t 7.33 (d, J=8.3 Hz, 1
;é’if’é‘z‘%lég?ész, (‘iﬂg—ﬂ‘,ﬁ’l'? é}‘/(g%,[“st. 8,( 2.8 Hz, 1 H), 941
(triﬂudrdmetlmily)&hﬂmxl)_%p}i&yl}i%éagﬂiilé;?iVH_l H) , é)l( Oll( tng 4s, 1
; . +. Exa e .
Eg’m'\ﬁ? &20 w‘*;(%)cw?mlepm)pms&?lozrévﬁynqm-g;ﬁryléqcstasnw) a
h
CEXRIEET8 8- (E1H R oo SSHERG )y IR, 09 D21 il BTy Dacetpmide:
acxainple ¢ @9 dVH G- (2,(5 diehilbmphénoxihykidin-3 30P2HE - in@iT)acdtamide;

p‘@’@“%?izgsé 2 i‘zl’f'%l %)ﬁﬁf\; ?‘g[&itrlflaoromh%%engx yr71dnllo3

yl}ace?anﬁée(d J=8.5 Hz, 7.53 (dd, J=I. 7, 0.7 Hz, 1
,774(d J88Hz 1H),834(ddd J=8.6, 2.5,
Exaneple 181 HY:[6€4hlotophenemy)nyritin-3tylH2y(1 Hpdo byl peetanide;

SEAE 801 M e RSB P il ppgctamice

tlE)Eerﬂe qsamnqsdz\&&ﬁcmmmémyw mlﬂz(wpzrqpmhwd l)ﬁ:etamlde
and i ndol e-5-acetic acid accor to nethod A 1

(Bxanpled 34 BUBINdDhSorh-£5 [4-riNBormetamyApHenox yipsridin-2-

. 6.91 - 6.94 (m 2 H), 6.92 - 6.97 (m 2 H),
y'}“e%gé(t J=7.1 Hz, 1 H, 7.1 1 (dd, J=8.5,1.8 Hz, 1

HExantple 18§ dN-[3%3- cﬁlderhehokj))perdnBQ ¥igh2- @ﬁln'ﬂoHZvyl)hcéﬁtmnde

1
Fpyamples 1861 indol sy vi-ats-oherm o pyridinadrpllaceiipaide
CEramhIL 18T, MO 2B A BIRPBR Y - g hBRaES ) 2
yl)ace@mide;i f | uor onet hyI thio)aniline and | ndol e 5- acetic

W?ggé di? doq% Qi%&ﬂﬁ?&% l101‘0111€ oixy)p'hgn thl%pl in-3-

Dacefafifid 8. 5, 17 Hz, 7.21 (d, J=3.1 Hz5 1 H,
y)ace735e(d J=8.1 Hz, 1H),738(dd J=7.0, 2.1 Hz, 1

HExarmple 189 t N-[(2=Tethyhd H-inde)-5-yDnishyl}#6:(2.22-1. 7, 0.7 Hz,
0, 2.1 Hz, 1 H), 8.00 (t, J=2.0

“‘ﬂ“ﬁfﬁq%y)!b‘“%‘ﬂé‘“ dsehrdi 3) mz 368.1 (M:NHA) +

Example 190 2-(2-methyl-1H-indol-5-yl)-N-[6-(2,2,2-trifluoroethoxy)pyridin-3-

yl]acetamide.

Example 191
2-(1H-indol-5-yl)-N-{4-[(trifluoromethyl)thio|phenyl}acetamide

The titled compound was prepared from 4-(trifluoromethylthio)aniline and indole-5-
acetic acid (prepared as described in Naruto, S., et al., O. Chem. Pharm. Bull. 1972, 20 (10),
2163-2171) according to method A: 'H NMR (300 MHz, DMSO-ds) 6 ppm 3.69 (s, 2 H),
6.38 (ddd, J=3.0, 1.9, 0.8 Hz, 1 H), 7.06 (dd, J=8.3, 1.5 Hz, 1 H), 7.30 (t, J=2.8 Hz, 1 H), 7.33
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351.1 (M+H) +. Exanpl e 197
N- (6-chl oropyridin-3-yl)-2-(1I Hindol-5-yl)acetan de
wakeoneded conmpound was prepared from PCT/US2009/033329
5- am no- 2-chl oropyri di ne and indol e-5- acetic acid
according to nethod A: 1H NWR (300 MHz, CD30OD) d ppm
(d, =83 13, | §), 2484d, J60.80HZ,dd]), 368.-7.661(nd, 2-H), 7173+ 7.80 (@92 H), 10.42

s, 1 HY B pr B s ﬁ} M%&I%iﬂ“%m%%a‘@& Nig# il ety

8. 09 (dd J=8.8, 2.7 Hz, 1 H), 8.55 (dd, J=2.7. O. 7
1 H): I\/IS(DCI/NHS) i z 2861(M+H)+ Exanpl e 198
Examplpé?%lndol 6-yl methyl )-4-[(trifluoronethyl)thio] benza

N-(a-io i RBRb B B -3l tipad’ ©) Peneet ¢

1TFhd tintkal contpound Iwas@repaﬁed(ﬁbrME(dmuo@o:ﬁ&aymﬁbbamlme and indole-5-
R/Nﬁ ngeni x) in 10:1 djchloronet hane
acetic pRd aFGREding te meﬁm Are 'R 2BVIB (309 Mz QVISQ:-4 dupm?3.68 (s, 2 H), 6.38

(ddd, F% ();W@dﬁ P 1dﬁ (7 6’6@ng =gl *?1775}1211?5#{% 'Pké’t(é‘gegﬂfﬂ 1 H), 737,

red at roo raturé for our s
J=56. lst,pieH);ﬂcﬁB @dajFa‘ l Ilt H),FH& ray ¢ H )7 48 o el 2 BR7t66 - 7.73 (m, 2

i, 002 ) G TR IR oSS BT L Gl
col umm, 5-95% gradi ent of ethyl acetate in hexanes),

t hen purified further by preparative HPLC [ WAaters
Exam[ﬂ@)lﬂ)o mm XBridge C 8 OBD 5 m coI um, flow rate 40

anfpoi it 2 A b oAl e b o 1o
W hdti 0 adMpoh (Sﬁﬁ‘)d] fr&ngfoZOZ %ﬂlﬁlﬁ‘oéthb* gyndm 3 amme and

compound: 1 H NI\/R
indolegracegic yid asco.rrgmggo method A5 5!5N (ﬁOOJMgileMS dg)d ppm 3 66 (s,

2 H), {52 ¢ Jf% Hz, ﬁ{)g ‘isﬁlgas 13001 ? 6% 11z 1@)@55%94—9 0FZ.1 H),

7.06 (dd, 3=93, (mszmﬂ), 7’30&11@9 HZJ‘F&'I)57 33. (@ 8.3 AzH) H)87483( brs, 1
e, PRy, B 3 1 T iy 1003 s, 10, 4 Vo
H), 733(@,4\04(-68@@98 z, 1 H), 841( J= 28Hz 1H), 1022, 1 H), 101(brs 1 H);

MS (d‘élgrll#)'rﬂfi%gﬁ n.{:)lﬁthyl )-6-(trifluoronmethyl)nicotinand

he*t ound was prepared from
6-(trifluoronethyl)nicotinic acid (0.286 g, 1.498
]gngé l\/atrlx) and 1Hindol e- 6- net hanam ne (0.146 g,
Exam % mmol : Chengeni x) using the procedure in Exanpl e

2- (lﬁﬁg%’lré-gi)m Qﬁ%%et%ﬂﬁ} ifl- 3?)2%% Zﬁd&d J=5.2 HZ

3.2 Hz,
Hl'he titlad confpbaind 3va8 piepatedAfrodn, 6- (nlﬂ-l)qroﬁleﬂ@l)pyﬁde eumne]and

indole¥-acefic agid'eqringlo paeioaphS i NI 09 MRz, &podDf B g 3.79 s, 2
H), 64JF%01J=3r2T11 il cgt% %JEEM 1(9gd?16J=6815 V78011, 72110, )0N8 Hz, 1 H), 7.35
(4, 185 Fiay | H), 753 (0, Y517 0.7 Hiz, 1 H), 7.74 (d, J=8.8 Haz, 1 H), 8.34 (ddd, 1=8.6,

2.5, 0.7 Hz, 1 H), 8.84 (d, J=2.4 Hz, 1 H)); MS (DCI/NH3) m/z 320.1 (M+H)".

Example 195
2-(1H-indol-5-yl)-N-(4-phenoxyphenylacetamide

The titled compound was prepared from 4-(phenoxy)aniline and indole-5-acetic acid
according to method A: 'H NMR (300 MHz, CD;0D) & ppm 3.72 (s, 2 H), 6.41 (d, J=3.2
Hz, 1 H), 6.91 - 6.94 (m, 2 H), 6.92 - 6.97 (m, 2 H), 7.06 (t, J=7.1 Hz, 1 H), 7.11 (dd, J=8.5,
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( MENH4) +.  DETERM NATI ON OF BI OLOd CAL ACTIVITY To
determ ne the effectiveness of conpounds of fornula
W@ 2g09/16@e4rul a (11), or formula (I111), as all osP&F/U82009/033329
nodul at ors, the conpounds of the invention were
eval uat ed accordl ng to the foll ow ng assays. These

1.8 Hz, hé)udal (d,y=X8ritpUsthd3Pt(dsI=8x3 Het BH)WI.3h- B8NNR2RRAT.48 -

7:55 (Pe Pt B0, D BRI BBRIRE BBt ner agoni ot

(ii) IMR-32 cells endogenously expressing a7 NNRs and
nmeasuring Ca2+ flux or nenbrane potential changes
Example 196 zi ng the fluorescence-imagi ng pl ate reader

2- (IH'QE‘HI' N D'EE@'E@{'?@? etﬂpﬁth('wg ?iﬁ@%? '?' agga% These

aﬁlmytﬁedadohmuuﬁda waepﬁdpmtilfmin Of(trifluovsinethly ithiohehiliirgst andindole-5-

n NOpPUS yte§ cells or cell |ines expressi n%
acetic 510 SR8 [omeid it thAMR(ORMEE: CRIOI PR AT 5 B 1, 6.41
f f L}, -
(dd, J=<(?, qudHYelnﬁ . fﬁ(&gl {Q{gi’slﬁd‘ﬁm 1mfﬁk'i gd(J 3111‘&220“%2[1330(&1, J=8.1

in reductn
Hz, 1 4j, 7t38e(ddrﬂfé!rﬁ i20inHwgel H),641 (A= Hla IH@, 7.53 (dd, J=1.7,0.7 Hz, 1 H),

oy ma| i,n-Jj.ndu ef.si Stent 1.CaPH hayi.or
7.73 (iglep. o1 P A B ok B L MBI Ramest 1 ouenay”
351. I{MQEM?*S oocytes X |laevis oocytes were prepared for
el ectrophysi ol ogi cal experinents as described in the
literature (see for exanple, Briggs, C A, et al.
phar macol ogy, 1995, 34: 583-590; Briggs, C. A.,
Exa‘“pgle&lg? Neur ophar macol ogy, 1998, 37: 1095-1 102). In

N-(6- chldrﬁf)ynliﬁi’-s-s'l)tp(fl@iiﬁdél@?ﬁaée'iﬂm&Var| es of female
X. laevis frogs were renoved and defollicul ated

aﬁeetﬁthdrf@mmnd WA prcpemdl feqye ﬁmn@%lqmpylzdmgﬁndundole-&

acetic %@E@éo{& W’%& a"/! g@*m@fvﬂgz Z:I%j@}[kjaér&‘ﬁ% ), 6.40

(dd, JéﬂEPEtS) H2; PHYM. @@(Hduy*mrpmzel 19, 821 WMQ‘ Hz ﬁngi 703584) 1 H),

peni ci 1 1in-streptomycin sol ution,

7.39 (Sf(sul dhay-52 &d, Sdutiz,1l H), r&aQﬂ & &~&dclT Hz, hé‘ﬁr 8 5él(dtiab'6@t7 0.7 Hz,
1 H),I@I%(B% ﬁrm/g%gt] itation to obtain isolated

oocytes. ‘The~00C re injected with about 4 ng to

about 6 ng of hurran a7 NNR cRNA, kept at about 18 0C

in.a humdified incubator in nodified Barth's sol ution
Exampled®$n NaCl, 1.0 nM KO, 0.66 nM NaNOB8, 2.4 nmM NaHCOB,

) Vi | o4 MV Cad
N (IH%QanMEEg@Q% g(tgml p"%%‘%@m C\‘)'%F'I noStr ept onyci n
sAIsuspennpn pfé-{trfhjoranethyistdd)behzuit adld (0.333 gay.49@ frinesl; Aldrich)
R re asu by two- el ectrode
and li{l,gﬁﬁ)gegé m?ggﬁ%n&)eﬂévg 29 ng-yp{gemx) in 10:1 dlchloromethane-
N, N—dﬂ&ﬁlf&ﬂﬁ%ﬂl@@mtﬁ% ﬁEzﬁEd Q'ﬂh(Pgba{?%dlkﬁigP gf 5 gI,DE,rSZS mmol;
(see for exanple, Trunbul
Bmtagn);m;}mmednt rc@m tdﬂam:a;kl;e for 60 houds f 6ha3mpnwn wﬁaﬁltered through
di aﬂ F ieh, CC,. . WIKi J. A g gfs
1aton@g\eous SAT ég}sirfga 1&h dish taﬁthane The resultmg material was purifiéd by
flash chromatography (40 g silica gel column, 5-95% gradient of ethyl acetate in hexanes),
then purified further by preparative HPLC [Waters 30x100 mm XBridge C18 OBD 5
column, flow rate 40 mL/minute, 5-95% gradient of acetonitrile in buffer (0.1 M aqueous
ammonium bicarbonate, adjusted to pH 10 with ammonium hydroxide)] to afford the title
compound: 'H NMR (300 MHz, CDCl;) 6 ppm 4.74 (d, J=5.4 Hz, 2 H), 6.40 (s, 1 H), 6.55

(ddd, J=3.1, 2.0, 1.0 Hz, 1 H), 7.10 (dd, J=8.1, 1.7 Hz, 1 H), 7.20 - 7.25 (m, 1 H), 7.41 (s, 1
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t hr oughput el ectrophysi ol ogy using a fully automated,
mul ti pl exed recordi ng system Receptors Channel s,
WQO®Y/10@94 19- 28). During recordi ngs, the oocytRCI/WE2089/033329
bat hed in Ba2+- OR2 solution (90 nM NaCl, 2.5 nM KO ,
2.5 mMMBaC 2, 1.0 nM Mg 2, 5.0 nmM HEPES, and 0. 0005
H), 7.63\dal78%bHael Hpt7.66 47.78 ¢mp R d)eRB1 4dt; J586i 20 Hyt 2 H), 8.13 - 8.29 (m,
) t +€ n ld at -60 nV at room
I'H); @%Q@f’ﬁ%ﬁ(}a%%f Zgé%@?+ﬁ#égt conmpounds were given
for ~60 seconds before agonist application and
subsequently in the presence of 0.1 mM ACh. The data
Exmnm&#%9expressed as percentage potentiation normalized

N -.[,(27) - 3-
N-(LH B REyR B B Grlfidb b BriMrinlib 22 5
,1'81?)& ﬂg;ﬂmizrmlmd pﬁb(lﬁdi‘l)zvay preghared]frovh E-(diﬁmirhmit&wﬁﬁ?coﬁﬁkaﬁida(Q.Z% g,
angd t esponse t supmaxl num W t hout. an .
1.498 iqteRiaigny) and §biriptaledrmaaning &hd a6 g, GO9S mrmels Ghmeenix)
using 1 pRICH S M B aBple SR THINUR (00 RRHETEDEY) Bbpth 4771, 1252 e
2 H), 68%06.5&(lres, il $1)16.56 (dM=312dHz,heH) &gr le@doI=% bt lehHizat 1HN7.22 - 7.26

o B O o SRS P TSR B BFAERS S oo

H), 8.1&(1?%@@.23}712,01‘1111_5{%@(&, T=D0¢HL ¢H);, M5 HDSHM2BRo (MIg)*, 337

0O value is 0.21 nM and the degree of potentiation
(M+NHs)'91% (ii) Hi gh-throughput Cal ci um Fl ux Assays using

Cel | s Expressi ng Endogenous a7 NNRs Since allosteric
nodul ators affect the kinetics of channel function and

thus af f eETBRMINATHONOFBOLIOGICAIAIISATR ed t hat
novel nodul ators can be identified when assays are

chnderemeine the affestipemeseefeomioundsed foempladlafumuda (IDaorformula
(111), a§ Qﬂ(\fs%rgcgjnécflul?@}slf (lteh(f : ﬁﬂ:lo%&s §ttle ﬂﬁ/ehﬁc%]wF{e'oes ggu\rﬁ'l%?rl\ccording to

screen he presence an 4 _
the foltovdtg agsays. Pisess uludeRHWeerdpos &!)d?@ésl iflje6ted At/&T NNR RNA or
receptor agonists can be identified by u3|gg I MR-32
DNA and qvaluatian obepteppung géiegis opsuaent responsessevakedby acetylcholine or

.S 1 di 7 NNRs. It i. I d_t hat +
s G008 1IERY G PR, s e RV SRP B el PR
flux oiGA8MBRhE pBRhIiMN chliged rmnath €hd nu&zsdeheeomﬁgtiﬁg pratEreamy (FLIPR)-
screeni ng, Accordingly, allosteric nodul ator conpounds

based arsaysranddili)megasuigmeahofhoisphaERKi astivity iupiggavestern blot assays.

- : I, h functi onals, assa in
These gl ARKE RS EARARE dUYBAR oG BRE PSR bl ects or
cell 1ir¢has@e§saigeamdagwdae%r redbBiadho P ®INRS. ypes such as
| MR-32 neuroblastoma and neurons are known to contain

sk detarming thstaffect venssepf compoundnof ormule s &irawia (1B, or formula
GRSt AR GRE oA R BG e B i incucea

persisteht iogldkeptivebeh@tioy 8ssay. agoni st can be used. Sel ective
a7 agonists froma range of structural types may be
used such as those described in the literature
i ncl udi ng PNU- 282987, SSR18071 | A and AR-R17779, and
ot hers described in earlier patent applications, such
as
2-met hyl - 5- (6- phenyl - pyri dazi n- 3-yl ) - oct ahydr o- pyrrol o
[3,4-c]pyrrole

58



10

15

20

25

30

(see for exanple, US 20050065178),
5-[6-(5-net hyl - hexahydro- ryrrol o[ 3, 4-c] pyrrol -2yl) -
wWeeopdendh- 3-yl ] -1 Hindole (see for exanpl e, RES/US2009/033329
20050065178), 3-[6-(! -indol-5-yl)-
pyr adazi n- 3-yl oxy] -1 -aza-bi cycl o[ 2. 2. 2] oct ane (see for
(i) Twew&ncprode voltago s plid7Xenbpasdadyis @@Y5s0245531) , and

5 e e S A A SR A e

the mdﬁaufeqbémt@mn e BagdsATCA), evv@r N OyRurhidc608$,11995C34:1583-590;
162 cn? tlssue culture flasks in mni mum essenti al

BriggspfdAa et o gYeienfiastagplogy. 1898.°8510%% 1 103N d»briefthree to four lobes
from OQ'X{l&b(ﬂ{@ alg. a&W/\"’]% ﬁ‘cﬁsbeégwe% I v@&’ afid dg%ll%%jatéld/ after treatment

I C-an nyco he cel'l's "were
with cdﬂa‘g&ﬁz(sle ayped A2 mg/mE] $igdiad prpardim v Chf ‘eBartidsol@bn90 mM

NaCl, {; N?K?bjoegﬁﬁﬂ Hat o5t YNGR OV EPESKE.S Mo
pyruvaEJ: P ESm 1, 8fd 0iseh (\?gjr é/eéni?{ u%nsﬁqﬁgto‘%)}ctﬂn SItiGRpH = 7.55,

on1an ’nt ai ned I'n a tlséue
Sigmay fdrtabowt . hbowratwabout 2 33uBGt abale 1 82C widepsqiseaneagifativdito obtain
95%%a|r O her clonal cell lines or dissocjated

isolate rqOFa&F@ sy qcyies Wrss ueRicd Wi ae%ﬁﬂésswhawgfemeghwn 7 NNR
cRNAnkiﬁ)QH iry] ?1 [ £6ER1 QhimiEYeRind Qodlst 1H§r? |f'15}:1 Bglgﬁ's 9@13@3 90 mM

FUx vas® neasured usi ng assa
NaCl, (llmhM:KLCda,rO Gﬁa\al\/bhlaNOSwlnynMIMHm) 1®rmM HEPES, ASsﬁMcﬁodium

oo Bl G5 K M R Sk A, ST i i
7.55) &l udbd b th{a 9'dal s RS )inj &Fﬁna' lﬁés?&%s%s %rezrgeéEMédﬁP o-electrode

The stock solution was ted usi ng the sdne
voltag alafmgr usingf aparalled @oc itk elegiropityisioheg)i tastvstationd ibbetd, Abbett Park, L)

o S, S b S S, 1, B v,

W., Pdnl, 07 SRGRRC A S 8Reh SORN! WilkRisE) A Btigps Ul A. aﬂﬂpﬂ&{rxnd D. High
fromall the wells by a Fluorometric | magi Pl at e

throughpuiplectrophysigtpgyusing) aétxlbf ataom@wdmublpmgg me@tdmg sysmm

RecepfBpf AR, 20043 YA PR reoh e e o sl e B
OR2 sohutioh (S0mM-NaCl,3x5 # KT1f 2.3mMBaCl, 1NPAHM Mgmétse@tnm HEPES,
unds were added to the cell platg and | ncubated

and 0.§0415 T} REORIRS: pH k4 M PiRvEat ActYalion Dbk EodlsReRdenheusTesiy apnd held at
-60 mWaaﬁ lr&(ﬂﬂft %’(\ﬁ/}é E@X%ﬁ?@&@ion §t c%&?ogh&s;\g/%& ﬁ@é n;t%)?~60 setconds

beforefagunistapplitaion ahidi sabmoemlymahdmsémb lo60cmhy ADD. mheQihta were
4x_concentration of agoni st and readi ngs_were tak

exprespegt asa)%%ema@e potenfighieEnarmalizesblorth tafersncesP ALt i B M, N-[(22)-3-
2,2- dgﬁ@ Tl%gﬁ&ﬁéﬁ- -glg Sarln? ‘P\yP g,;ﬁgfﬁ%le%am-y?tdgﬁer]- g ?%Cfﬁhylurea)

taken sl 09 %land theorespuinse maibhiaxhiumn m(ambnmﬁmbrlmal ds@%.hRigure 1
onse of the ref er ence PAMé
shows,{pe F gljtrq—glopgeyoaﬁq {euqs}ogslpp for xample 12 in potentiating 0.1 mM ACh-

cveke TSR B 55140 FELAEN e o ey ) s s of

potentiation ¢é5199%; Figurd epmad/e tb:ea:oﬂf:erﬁi‘mfi@@éspol‘iselC felitiogsiip ferExample 10
r esPonses was fitted by nonlinear
in potentiating 0.1 mM ACh-evoked a7 currents in oocytes. In this graph, the ECso value is

0.21 uM and the degree of potentiation is 91%.
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regressi on analysis (GaphPad Prism San D ego, CA) or
Assay Explorer (Elsevier MDL, San Ranon, CA) to obtain
wEgBY1addes. Agoni st al one did not evoke any PCT/US2009/033329
responses. However, in the presence of an allosteric
nodul ator, the agonist elicited a concentration
(ii) Higleplromghput Qalcans &Flux Assdys mmgr(édls(ﬂqa'ess'fhg Enddgenous o7 NNRs

| ect. ta t t M_A
-Sor dlnsterE st e ohbn binet o el Gundion s fusealiec
calcmlﬂrd?nﬂiﬁﬁb at Rliewiostrited that h&wes Riddulatd?é¥n BEIRntiAEwhén &days are
by ‘measuring fluorescence changes to intracellul ar

condugted in theprasencefof aselsntéve agonjst.and convatsnly,i m)vchagOprSMncbs

1dent1fged p»?lé es.'c%%}léa/ Sr t%{t]%l %,gghlﬁégsa%\?a'lltogtegg\kﬁo? rq t I Vfgs Q{lch PAMs

and m@tm&ﬁ&te@m@hﬁé %Befuﬂohﬂ QEARQ S BAFDE RISHVIAGEDY Msihigd) !MRM:Q &blls that
neur obl ast oma cel line, a cell line that expresses

endogeneuslysHpIess vIauSIRiCOVinisTeeaptora inchyding o ONRst Wds ¢qntemplated that

such a3y ey it etz arit ¢ pimberit el ity RSOl pof paenabie o a7
nicotirfid %ﬁﬁéuﬂ%@re@ﬂﬁ ”RQHbﬂ’irfEly,VXﬁBﬁeﬁ@ﬂf&hla%} ctoﬂ'g)%hﬁ&r described

cal cium responsés were triggered. In the ex
hereinghobe ;denn(lsf wiegg fluorescence-based throughput functlonal assay using cell

lines s%%ﬂs%s Iﬂ)l?)sgdl koD Lasgo\% %ﬁﬁﬁ%@%ﬁsg il %ﬁ@ha é;tﬁgl'lg% @& types

such a8 OARL 32 ne'ﬁroHlas!%h And RurBh£se 'Rﬁ@wﬁfto ¥aMtXinR@veral nicotinic receptor
concentrations of conmpounds of the invention. The EC50

subuniys lofssleotiverugunistipsbepissens ashay eelattivally simulalescaldwmyesponses

only "aég' aeads ﬂ&l@?ﬂgngsr o%ﬁerf s lﬁvg ({;@29{3“ ﬁ%i‘r%"d‘ésffin Setective o7

agoms%o%%ﬂd 88'%51 'Eﬂct{a)’z[l ?@ eQJesg% Eﬁc%'rﬁ tho¥dRleb&ited ih thefRerature

1ncludp‘5grRI‘ﬂUd[8398fl SSR186DI lAZ;nhQ ABle 71759; andSetheds-desdribet mledrtier patent

applicifiR, S o2 Reskul-T U PRsT gy Boeies 0 ba A r DaTTalat drs pyrrole
(see fo%QQéﬁ@%@E;%bsm1?§§U54§2(9&¥eﬂ§|3ﬁ%x£1575rdr8?§%l033 4t@psirol-2y1)-

har macol

pyridazimaByHA)H-inidels (seefos @mrablleeUS (2005%65&3&)&9 -[64(il Heinileles-y1)-

pyracdi- Bk P AR RIS I s CEF tos SRamnel P20 SR 7a94 ana Us
2005/624593 B &RN-65- Bﬁé@%{ﬁmﬂ%ﬁdfa@sh}?ﬁ-t hseza BVl S]B 2 nonane (see

gw i n menbrane potential so are suitable for
fOTGXMElea Cu3004449058- gh- t hr oughput  ERK Phosphoryl ati on

PRIRY A Sl U500, SRARIRIONED B

culturenBasks @uhﬁmrrﬂﬁ:h wsdxtmmwai supgleiented Wdth M@4IRBS and 1 mM sodium

P nt ed vv|t 15% horse serum. 2.5%fetal calf
pyruvgtg,r(ﬁL{n@ﬁan-gswl 3@']"89 afdsan hﬁmlqugcr%lmy@o@@a'{%cells were

then dfpSeiiEq g e R bsBr i omLATBRE o R el

susperﬁsitﬂ;t\e dpllht%ﬂ' (eﬂﬁlu}/ 7?01)()’ Si106,000BEL1B/W810) iR ack FEHER phtes precoated
r own 2-3 days Afterward, the culture

with pﬁ{ydpalnge wgbmgé@(g bottom and maintained for 24-48 hours in a tissue culture

incubator at 37 °C under an atmosphere of 5% CO,: 95% air. Other clonal cell lines or

dissociated primary cortical neurons that express endogenous a7 nicotinic receptors may also

be used in this assay. Calcium flux was measured using a calcium-3 assay kit (Molecular

Devices, Sunnyvale, CA) or fluo-4. A stock solution of the dye was prepared by dissolving

each vial supplied by the vendor in Hank’s balanced salt solution buffer (HBSS) containing
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with serumfree nedia to starve cells overnight. On
the day of the assay, cell nedia was renoved and cells
W@ aD9Be2<conf|uent) were treated with agoni st REIHIUI$2009/033329
rmdul ator in Dul becco's phosphate buffer saline
DPBSZ@gl(g\Mth Ca2+, My2+, and 1 ng/nmL D- gl ucose).
10 or 30anPHERESs The stock salutidn was dilatedil il wingathe 3me Buffir before use.

PAM dth ||
he S B STRRH Mt OG0 A TBE S AL B cv g
incuba¥e 44 #8orR terd{Patlte 1R bhe totRtc@ DUl PRIoYsSénce Qﬁéa@ﬁ‘lreﬁ{énts were read
After treatnment, nedia was di scarded and adher ent

SImultmﬂously\ﬁ@meali ﬂwewjftlhstta'l Q/Flﬂomcbtmmlmdrgm@ PlteeReaden{FIIBR) at an

of, 3 for Ide de/phos e ered.sal.i ne
excitalfgy Wayslergi o 480 S BB ol 20 B IP or
ﬂuoreéﬁ@mas(rﬂez{sh%%ﬁth@ﬂ%{t 195k AP SHIERTSY il é?ﬁjx %ﬁclén@zngns of
of 0.1% Triton X-100/PBS. Perneabilized cel
modulmr/@sbttqmrbmmdm wierecpddhe taQdiy sekd platd ansl incidiateyl fon thiree to ﬁ‘@ao
. llwel and plates, were rocked overnight at_.4 0C..
minud THE Sobre3RineB ety FasisaprecEsvatismepnd oo redinute
followed By efary28 sdeofdLor we hdditlbhdl tRe td fbul/n';iQQle amhis éﬁ&@@ure was
respectively, in Qdyssey(r) blocking buffer an
followed by SAgl @ft4>6®nn¢x1tmtm of agongst 3anéh eeadsngatware taken for a period of
erat ure. PoI nal bb| t anti
three 1 SR EABMER o5 ArGuBS A0V 5B PRseBRO A5 b6l Io e fymats such
as 384t bpmﬁ-@mf&tlﬂw qbaté atere BﬁédSas Midnctidhst wxﬁ&ﬁﬁatmraﬁd
washed 4 tinmes with 1% Tween 20/ PBS (200 uL/ wel
normaliredl tortbeiteapae of the rs&cemd BAM 4H pNDNI-E3Z)-34(2, Zerdmuoro-l 3-

oo 8l h Sl 5B R RSbi G

concelﬁfﬂtl'on ld@p&Hden@Y 1 éﬂ@ﬁge%% ﬁﬁBﬁs&%@%&s%&‘n&@? %9 ﬁ'tté@ b§' fbAlinear

ERK | abeling (red col or) | abel ed
regresgiom R@@Jy&m(cﬁranhﬁasld’rmﬁaod)le@ Wk )eorafeisayl Et(plomc(Eg;nwzeMDL San

Al Fl
Ramof O PSS ECa ek A iR Alofe i Bas sip B AureSite, Hespever,in
the prdsefy® d‘f@h%ﬂtiétérﬁc Moabror(the dgafist clidted £EMREhiFtion dependent

800CW | abel ed donkey-anti-nouse anti bodi es were
increagn incakeiv résponseRddkiodaglectdyve agaganist inethyHygacofiitise (MLA),

. pl hed 4 t th 0.2% Twe 01%
abolishigdhe fepSing deRmmnyiadhatdne FIEeclaye SHtaise Piaghee daeceplor,
Spﬂmevf/ere W‘énhﬁlem)? Ridabibrfiy AR cgﬁ’&g.th'aﬁfésqg arFth%& lar calcium in a

phospho- ERK signals were norma I ze t ot
fluorosietyivaplate bgadehin thel pesencerof aselettiver @7 NDRR agatistluginigsellagatively
perfarned usi ng G aphPad Prism ( GraghPad Sof tware, San

exmeSﬂns@s? NERs. Comoupdswisth Prdd ﬁ?ti“rl})’e‘ﬁlo 9d Asalsiwm flgorescence
respon:ég ?2\%? gwl{ ?% ggur?Q%€t8 ho rc%!! %nk\?é% ex?tggrsggseendolgenous o7

NNRsQﬂl&QH@Qs%aWs@&néudté’cﬁh%rbé‘enﬁ@&%r?&? N]\ﬂ@ é&d’dlit}’ THEé @6nist alone did

concentrati on- dependent I NCreases I n
not evpked galcinml raspomse. Howomrawherddtagomat ayeithé\hfedatptori vedre co-

- 282987 (see for exa s et a
applieSEHIRE calenieh sEspRises Wi itegFa Th e pxaBipic v ckts-Bheny-
[1,3,4JoREdiado]- 26y 18:q (4- &iﬁzeﬂgi@%@&} 2. eh&sd (s (bEe%Q emhngﬂl%swcm 29614/629053)

assay range from about to about 30 her a7
was useid @san agenist at | uM in the presence of varying concentrations of compounds of
the invention. The ECsp values of PAM compounds as determined in this assay typically can
range from 1 nM to > 30 uM. Other a7 agonists including 2-methyl-5-(6-phenyl-pyridazin-
3-yl)-octahydro-pyrrolo[3,4-c]pyrrole (published in US 20050065178), 5-[6-(5-methyl-

hexahydro-pyrrolo[3,4-c]pyrrol-2yl)-pyridazin-3-yl]-1 H-indole (published in US
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receptor agonists including
2- et hyl - 5- (6- phenyl - pyri dazi n- 3-yl ) - oct ahydro-pyrrol o

Wq_i H044002ppyrr ol e, PCT/US2009/033329
5- [ 6- (5- met hyl - hexahydr o- pyrrol of 3, 4-c] pyrrol -2yl ) - pyr
i dazi n-3-yl]-1 -indole (published in US 20050065178),

20050%5rlu78);yaqwsfﬂmwc(!mdn@ d&éli\ffit‘v@ﬁ i(seedor ewanleUSR008/0 B3 7204 and US

2005/@91? (b %ﬁﬂ{ ?Egt)éﬁo &f}ég?ﬁ%}f&ﬁ\q 4 Slitly /L Bharmacol Exp Ther.,

2005, 312.12] »QDpsieo0 mctuft@metf@dhamhpgsﬂém f)ﬁmagxmdnﬁ;, anwather
2004/ 029053). al so are suitable for the assa

clonal cgltinesthat nativelyexpreseat NOYRumay plapbe aitiliged. I\&Fhef Huereseence
measu?é}r?e;%gst s‘ilgﬁggnt L %%Emstg {1%/1?11&}@% & al &l:rXPr%éié‘( gﬁ{eﬂous 1839 are suitable for

the assfaglm ni stered agonist. Alt hough not being imted by
theory, PAMs generally anplify agoni st (acetyl choline)
responses by (i) attenuating receptor desensitization

(m) l{% dw}%%ﬁ[ﬂ? %ﬁﬁ?ﬁ @H;WJEA?&SE ug aﬁgf*é)rg&f% tﬁg?]genous

ITHXI tivation
g‘epq’ Rﬁé 1@5 ﬁglgsa(l 2nassas, Xdle)%qg cultured and
mamtahﬁ&ﬂ%rp- Fﬁ( %dpj suppRIMEnAAL I 5% H3FeSRAIM 2. §% 1Ll &lf serum, and

enporally and spatially restricted manner since these
2mM éf—glgtanmnwd poljo@ lysinelcoated disbes #@i700sand 86 € Qh Catls Fvere plated in

{ ¥ |,0St
vleck R AEEHRoRe FSRET 6 e iRk Foafy SR oiRpysipg D
Biosciefdes BédTerd, MAPJH&@?M%H@B Idags. aﬁﬁ%ﬁﬁ’&l rtRél cllvur€ le@iaiSreplaced
responses descri bed herein, or other aégroaches such

with sergmefree madiade siapvenelin everoighht Onithesdaynfahe assme,fqgllrrmdla was

0 PA .
remor S TRPLALT6R384 ANeAD er BB A RO AR
Dulbete’ abmphdte baifer Mihe D PBS) (Wit AT, iNogf* odndt hmgﬂﬁlz D-glucose).

er key signaling processes that are

receptor can tr
i Rpol s atedre@fqdefgf 40 emn%rv Cc‘yttg psbPaM FQI?PO‘g@ﬁ @nd then
chaneb\0i B 155 G 51 G T 9058 1006

pL/well, uRleSOoREWISE iQliched MAlfer frlaatmehp mah@@hi discBed Q{dﬂdh@rent cells
(I''1) to a manmal provi des a nethod of selectively

were 1n‘mnhﬂ1aielwrfg<etl lwe thefpiresehee off 1 SA7IMNRH of 3iA9) formaldehyde/phosphate-
ed persi stent noci ceptive behavi or

butferg i o7 ol B S08 HPHG P Werb ChER weihed Thates's

mlnutC gﬁn% gﬁ&fagil&E@ q/lth@O@gﬁﬁw@lll ‘SFPQ l’/@‘f’ﬁto‘i’i@ elbﬁﬁiqso nPermeablllzed

or 30 m nut to allowthemto acclinate to

cells wépe blockett ﬁ@hgldie%ssdyl@hlobhﬁg buffere(108 mhywellY @1d plates were rocked
formal jn adm ni stration. wer e entli restrai ned

overnight atd lCh Bofhagtintetal ERKe(ffﬂHbﬁbi a%wtm sphp tmopsehartibodies
were cmuttﬁ!; toﬁllj ﬁ%ﬁl)fa‘ﬁﬁ r]%d(ﬁ résB%cglngO bnob ay; e%? %H{]c{l%ﬂ{'\g%lﬂfertaﬁg added

aw W th a

togeth\oeatémﬁt/wren Gfdr 2-0 ol at heuth eersperatdre) Rl gedpial vﬂauﬁaﬂmmmm/z and
was observed | medi at el Z?aafter formalin injecti
monogjppal gRapsqantiphesphedE Rl 18aweredmisshased fromeSigmpeAldrich (St. Lous,

MO). YHe FIAES HlreWWRREY FHnRR - willo§ 1 S2RLENS0/PBS (200 uL/well), and
incubated with secondary antibodies (1/1000 dilution) in blocking buffer supplemented with
0.2% Tween for 1 hour. Alexa Fluor® 680-labeled goat anti-rabbit antibodies were added to
recognize total ERK labeling (red color) and IRDye™800-labeled donkey anti-mouse
antibodies were added to recognize phospho-ERK labeling (green color). Alexa Fluor® 680-

labeled goat-anti-rabbit antibodies were obtained from Molecular Probes (Eugene, OR).
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behavi or was quantified as the tine |icking the
i njected paw for continuous 5 m nutes (phase I) and
wQeds0md ut es (phase 11), follow ng formalin PCT/US2009/033329
injection Formal i n-i nduced flinching/licking behavior
hasic. The initial acute phase (phase.l

IRDyeEW |89@@ -lajeled donkeypri- @9“@ angibadicy wiere RYTehased, frpasl%@thand
(Gl1beﬁg&111§;¥5@“¥q§gﬂé(@$w%‘igas§g& 4 nug gh_@!/?@ #:9&19&{316 f‘%CSDS/PBS

érence
and sc@mﬂ?ﬂ(wim@ tﬁd\DGyssey® infrared scanner. Well intensities were quantltated and

1R A SR WP
analysﬁ%@&wemﬁ%@{lé{n% eﬁﬂi"d& %sﬁr@{%ﬂﬂgf%ﬁ%}é Sah Iﬁl@é(';e, 'C?[)

ant| -noc Ive actl served’in ,
bRAMsadn be ddemtified bp tmeasurirgehangessn die phqsphnrgtanpawf ERK

e R e S BB A
modul‘éti@)? a&W@MeH@rﬁmn J@%ﬁ‘dén‘i‘ h‘lc@a&é’sr i lﬁiﬁ%ﬁt)sﬁlﬁﬁrylmlon To

formal i n-1 nduced central neuronal sensitization.
obtamtdadean;txd NR iagbmtstmuch as BYbI-28P2 982 t( seicl fedexhasde,i Iﬁnjoset aind
| es_are nere illustrative and are not
Pharntas% kxadhen MO0a: 3 b%é 213r84) waussd @ thegy ?‘H%Ct}"ﬁxﬁ‘éﬂ’[“ﬁ'o niypical

ECso eg hn {h¥s &@%{ %ﬁge ?rgb A%up Yo Bﬁfto%gﬁ{w cﬁth . a? ﬂﬁ:otlmc

err equtv arious changes and I ons

receptbloa tﬁh&l@lﬂﬁn@@dm@ﬂ‘bﬂgl(UI?jhEﬁyle}Hdaﬂﬁ-ﬁpﬂ&feﬁh&dioop)trhﬂﬁ[g 4-

led in the art. Such changes and nodifications,
c]pyrrplﬁcﬁ1ﬁ@1(5rgte\%h>tlﬁv@n@hﬂdrqmm@lpaﬁﬂnyg@l-rZ&l)afmerzmo?-ylﬂuéH-mdole
ubt AR SR PRSBSOSV 6 ramp s

2005/@If37064 af USI?.GOBAﬂQeiﬁQOd 4veS+ Phenyirfitl 8, 4Mo tddiezbl-Bebat mdi@a-
the spir,i

bicyclgffﬁbemm@é rslﬁteﬂgngﬁgg(eseé ?t)e}reigafmg %@8@92@‘5@3 plsg are

: salt, ester, am de or prodrug thereof:
Su'tab%ffﬁfi,%ﬁgg?éi n RL and R2 are i ndependent |y hydrogen or

nEbhipbunddrod\thei@slettivinhara PAMw0Gf TENINR thadicdrserthasdatie effetts of a
double bond; X1 is Nor CH X2 is CHwhen a is. a .
naturalfy QEFWTIRG AEUrolARSMtter, acetyloheline, o1-exoppuousleafininisiered agonist.

Ao e 5 A RV AR ol Bl

respoxh;aé by (1)1 attenabtityd receptoRieskisitizatior se ithat die leegior mnmnrmfop&'ﬂ for
longer cruratlon alnsdloet(ﬂ)ell;)' Bﬂé"c'hyh%n ﬁ%ng the efficacy of ACh by enhancing maximal
receptor activation. In either case, such compounds typically boost endogenous transmission
of acetylcholine, and can do so in a temporally and spatially restricted manner since these
effects will be localized to regions where the a7 receptors are expressed. Allosteric
modulator compounds can modulate the function of a7 NNRs by enhancing ion channel
function as measured by calcium responses described herein, or other approaches such as
current or membrane potential studies. Preferred compounds are those that behave as PAMs
in these assays between a concentration range of about 0.1 nM to about 10 uM. Allosteric
modulation of the a7 receptor can trigger key signaling processes that are important to effects
on memory, cytoprotection, gene transcription and disease modification. Therefore, the

administration of a therapeutically effective amount of a compound of formula (I), formula
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L2 is Oor S; and R3 is alkyl, aryl, cycloal kyl, or
hal oal kyl ; wherein the conpound of forrmula (I1) is
wothenowhan: 3, 4-difl uoro- PCT/US2009/033329
[(2 met hyl -1//-indol - 5- yl)msthyl]benzam' de;
nmo- N-[ (2-net hyl -1 H-indol - [errethyI]benzamde
I, orzfomlplg(lél.) to p mpanprpelrpvides a method of selectively modulating the effects of

-indol -5-yl ) net hyl ] benzam de;
°‘7m‘§£sé1 di et hoxy- L4( 2- net hyl - |

-indol -5-yl ) net hyl ] benzam de; 3, 4-di net hoxy-
-[(2-methyl -1//-indol -5-yl)methyl ] benzam de; 4-but oxy-
(iv) Fermalinpindnoed persistend aocigeptiekehayidriassayani de;

DHEHBBR Y nsseniol S A fomaln st T mise s plase ) oven

plexiglhsd ebsedatiodelydmbices foy 13D bﬁnﬂt&ﬁtdjﬂlow them to acclimate to their
4 fluoro-jV-[(2-methyl-1Hindol - 2 nmet hyM] benzam de;
updings; ﬁl%qnﬁb%s,wp\pe[re@o ¥ed fogformalin admlms ration. Mice were gently
f
B i e e

the plaR@r serfavelof theayght hindTiesy eathpaddaghuge ne¢die.nThe asielatcwead returned
roup

to the @agme%srag)d oelfpptlw%g%h%tgllog g’ﬁgfﬂ’ﬁ‘;ﬂ% imqqi\aéﬁliy@@’er formalin injection.
MirrorS weld pla€ed'¥n Chét iifter 5 BRI IindRYdd SBsBRatiof aNBakastivie
behavige wasquankified ek thedihe Bclgihg‘rﬂ‘teﬁyjleittp# pavifore@tinaotoX eninudes (phase
I) and gt?;(‘g gyhﬁﬁ%g thas'.y il;n?{)m/wgng%r(rﬁz{lm mjlélrg{lo rrelt:(l)p(neh %-J'ulitgclege_ 2
ﬂmchlht/ﬁlblﬁng BelRdvidrwasBipitglc) -Thre(ihitiafl Adued SHERE (PHabd 1, D5 InNAGS) was

followsg by pirelatdsily shopt ariesegntpesiod owhich wasithen fotlowed by w)pnolonged

tomcrk]{f’?ﬁ%id@h%sgln SOPNRIMTY- 4- [ (trif1 uoronet hyl )t hi o] benza

rmdefcreﬁcé paAM bmpmﬁt(lw(l)ﬂ hid@]-SN‘h&bthyl) 6-(2,2,2-trifluoroethoxy)
H i.ndol - 5-y| met hyl ) benzam d

mcotmgn{uéqﬁtflpd’gg/gm hGe) M,SQ/HRC[) @pinurpfglpwymubcutaneously 10 minutes
k=

e RSBSOS S SH ps, ss

nocicegttye behagiors ofeihjeyled paw flicking duration by 55%, indicative of pain relief in

this tinla#pl n%ol _3}516\%11 )“;ng hc,ymtl, 3 md(lcatmg 2hatt rtl|1ef II)X% goetrtlggu)%)nmgg? ltulvre]

mhlbltBb[ éffeci‘@ﬁ Pdﬂnahhhhcil\lli_é@b c@ntiﬂl Lﬁﬁ%ﬂ&l%nﬁﬁieﬁ%ﬁ' fl uoronet hyl

hi o] benzam de;
1H-| ndoI 4- yI)methyI] 4- [(trlfl uor onet hyl ) t hi o] benzam

N i enoitongh ot b dsoise gt desption ) epmalse oY
1Ilustra§tiv9 laﬂ&l BRMoR Q@l:aken as limitations upon the scoPe of the invention, which is
N-(I Hpyrrol o[ 2,3-b] pyridin-5-ylnmethyl)-6-(2, 2, 2- trifl

defineg, gq)lglgthydhg;tppqad@d ﬁlgmsu@d their equivalents. Various changes and

hi o H pyrro
modifi éz}a/tférxr)g tt$‘| yqlé)c{)%n%;s%%¥a%?)dlménts wx(lf be epﬁf)aren{ Po[ t%bse sﬂl@g m%e ar?. Such
changes and modifications, including without limitation those relating to the chemical
structures, substituents, derivatives, intermediates, syntheses, formulations and/or methods of

use of the invention, may be made without departing from the spirit and scope thereof.
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N-(I Hpyrrolo[2,3-b]pyridin-5-ylnmethyl)-4-[(trifluorom
et hyl ) t hi o] benzam de;

woRGophiearet hyl - 2, 3- di hydro-1 H i ndol - 5-yl ) net hy | PEBUEZ009/033329

fl uoronet hyl )t hi o] benzam de;
2, 3-di hydro-| Hindol -5-yl nethyl )-4-[ (trifluoromethy

What ls)c{mneq Benzam de;

1.

AN SO Y o R e

prodrufy tRerSof4- tetrahydroqw nolin-6-yl)methyl]-6-(2,2,2-trifl

bond;

uor oet hoxy) ni coti nam de;
N-(I//-indol-5-yineth I)l*6-'
6- et hoxy-i V-(1//-) §J yl ) ni coti nam de; - (|
Hi ndo! - 5-yl e methoxymn _got i naj de;

L-(l1//-indol - 5ymet -(t 3 hoxy) ni coti nam
%@tl nam de;
nam de;

ide; N-(I -indol-&y¥methy) -
- (1Hi ndol - 5-yl et hyl ) - 6- phendxy;

- (1 H-indol - 5-yl met hyl ) - 6- met hoxypyri d\a2| ne- 3- car boxani
de;

6- et hoxy- N- (1H-i ndol - 5- ylngthyl ) pyri dazi ne- 3- car boxani
de ; - (I
HNMTG’@I -5-yl et hyl ) -6-i sopr opoxypyri dazi ne- 3- car boxam

g'})oxaarﬁe gﬂf&lﬂﬁ Ey lhng oggn e I%Efﬂ prmy fd boqﬁ%llrenx%t%ethyl
- mun@ewmuwban@ (4- met hyl phenoxy) ni cot i nani de;
?((Inﬁd‘ﬂ o5CH et hyl ) - 5- (4- met hyl phenoxy) pyri di ne- 2- car bo
X
L?rq(sl(t&l wh n 1%a df)uble boP‘; aRdIXS 01?3 rC(I)-I o %Hﬁ(znél?n when a is a single
4- et hoxy- (1/ / -indol -5-yl met hyl) benzam de; (I
- pdol - hyl ) - 4- net hgxybenzam de;
%ﬁ %%‘GI'“‘%PWJ‘F(%‘[‘ Hﬁ?r &ﬁét rifl uoronet hoxy)benzamni de;
Nf'(ir(d/’l’z' dﬂé’ﬁid’eéerﬁﬂleﬁﬁiﬂ?ﬂr))ﬁ& p@"é Iﬁ#ﬁq{ﬁ'léj%a oalkyl, or R*-L%,

-(I'//-1ndol 3y I"uor det oxy Ybenza

wheremaﬂ@aswr(elof'l‘ ladd)ﬂ' &Mhmhhyhydrdgqmenoxybenzam de; N-(

ll}/:t %I nmet hyl ) - 4- (4- net hyl phenoxy) benzami de;
[r-1-°

Hri mm I &alkyl; &r KEEdA pyri di ne- 2- car boxam de;
5- et hox W(UWI 9do | -5 W?/ret hyl ) pyri di ne-2

-whergin m:@fgpound of formula (Il is other than:

(l /3/ 4-bi#fi8ls-R: [Yi Ay )X | Dr-RidbB SR 'i)%?e?%))if%k'zghﬁe? 2- carboxa

( | /4menﬂqif{@ emg1-nftihdSi= PyDARYYIEALIntl8e;2- car boxam d
4-chloro-N-[(2-methyl-1 H-indol-5-yl)methyl]benzamide;
3,4-diethoxy-N-[(2-methyl-1H-indol-5-yl)methyl]benzamide;
3,4-dimethoxy-N-[(2-methyl-1H-indol-5-yl)methyl]benzamide;
4-butoxy-N-[(2-methyl-1 H-indol-5-yl)methyl]benzamide;
4-isopropoxy-N-[(2-methyl-1H-indol-5-yl)methylJbenzamide;
4-ethoxy-N-[(2-methyl-1H-indol-5-yl)methyl]benzamide;
4-fluoro-N-[(2-methyl-1H-indol-5-yl)methyl]benzamide; or
4-methoxy-N-[(2-methyl-1H-indol-5-yl)methyl]benzamide.

The compound of claim 1, wherein at least one of X3 and X'is N, and R}is haloalkyl.
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-(1//-indol -5-yl methyl)-5-(trifluoronethoxy)pyridine-2
-carboxamde; N( 1 -indol-5 -ylnmethy |)-5-(2

WO 2002400204 | uor oet hoxy) pyri di ne- 2- car boxani de ; PC¥F/[S209/033329
-i ndol - 5-yl net hyl ) - 5- phenoxypyri di ne- 2- car boxam de;
N-(1 -indol- -ylnethy”- -isopropoxynicotinam de;
6 et hoxy-N-( 1//-indol-6-y | nethyl)nicotinamde; N (1

. TR RE R 1) sceckd BRI, ERLPRBIER Y v e

I\E-(:hlbhb-NF(del mﬁoyﬁméﬁlyb)mﬁemmde{,ym cotinam de; N-(

1€Lkndo&ngay ngebhyl )F@Vﬁpen‘ﬁ%%/ﬁl 25h nam OI|ene- 3- car boxa

"3 @lg)r?@NefllTPﬁiﬂo?—?’-}gﬂyﬁhggg{ndmed-car 0xam1de

6- yI met hyl) ne- 3- car boxam de;
T(\II-(II-Hi—lndoiI-S yhydthydy(@ifluoromethyl)pyridine-2- -carboxamide;

GO B PR RSB RSBt 1. (o

:f(Jf(?’H'_—ihﬁolyi-SFﬁﬁé’tM}]) -6 Zuifidiye RSN Mcytindngiak] nam de;
r Ni(h Hoindel- -y neethyl)#- [Gtrifluorameiby thisdesozamide; di ne- 2- carb

R e DOl ndl SRS BEIRTISE: 4- et hoxy-
4 [(Hh‘ﬂlhdl‘&ﬂbﬂ'@})ﬁiulﬂ)eﬁl 1-heeiZ-a M-hdol- Nyﬂ)nﬂethyl]benzamwe

nmet hoxybenzam d

N oL o |-k At s L ripo ok hiolbensemidein de
: Ilﬁf( { ety 1R a1 35BN -8 L Bl ko Uy IR RENRRREAM

NL[/( 1 'mdﬂ@l““ HﬁrmdbHétyhyﬁethﬂ]-éé[(tﬁﬂﬁotdméthylylgm@bdmmg)d&g nza
7N [ﬂ-lmeﬂgyl/I/H 1ndgl 4- yl)methyl]-4-[(tr1ﬂuoromethyl}lthl%?ge%g]mmde,

) md I%E&)E N-
rlNlmglcﬁﬂ@gMy rretB K %ﬁ%&mﬁ yllé)lyﬁ/]lrgl npé))l?ﬁﬁil?{?z%g}ﬁede(
SNe(l hbmolb{&(l—b]pyndm—_S-y_lmethyl) -6-(2,2 2-tr1ﬂuoroethoxy)mcotmamlde
J@Tgﬁhqqﬂégp”@b%é ﬁy(rlhdllayr}?c;lgp Pyrl in- ylmethyl)benzam1de

|
B A oo amice

NI-[/(l«mqul@_dﬂ,I}dghydm- h§ltipdd-5- ylr)mf:thwb]r%ﬁmﬂwmpghyl)dm]@emamide;
i ﬁé&?jqél%%r%?l H-indol-5-ylmethyl)-4-[(trifluoromethyl)thio]benzamide;
N-[(1-methyl-1,2,3,4-tetrahydroquinolin-6-yl)methyl]-4-[(trifluoromethyl)thio]

benzamide;
N-[(1-methyl-1,2,3 4-tetrahydroquinolin-6-yl)methyl]-6-(2,2,2-trifluoroethoxy)
nicotinamide;
N-(1H-indol-5-ylmethyl)-6-isopropoxynicotinamide;
6-ethoxy-N-(1 H-indol-5-ylmethyl)nicotinamide;
N-(1H-indol-5-ylmethyl)-6-methoxynicotinamide;
N-(1H-indol-5-yimethyl)-6-(trifluoromethoxy)nicotinamide;
N-(1H-indol-5-ylmethyl)-6-propoxynicotinamide;
N-(1H-indol-5-ylmethyl)-6-phenoxynicotinamide;
N-(1H-indol-5-ylmethyl)-6-methoxypyridazine-3-carboxamide;
6-ethoxy-N-(1 H-indol-5-ylmethyl)pyridazine-3-carboxamide;
N-(1H-indol-5-ylmethyl)-6-isopropoxypyridazine-3-carboxamide;
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L- (|
-indol -6-ylnmethyl)-5-(2,2,2-trifluoroethoxy)pyridine-2

. WO ea@pharan de; PCT/US2009/033329

Lr-(1//-indol - 6-yl met hyl ) - 5- phenoxypyri di ne- 2- car boxam
I de; éﬁd - i ndol -5-yl net hyl ) - 6-
[Jtlt(lem TSOYIIBWﬂwl -biprefoxypytdaziner frearboxamide;

A b TP e Ry SRR ) L o] pyrid

Nﬂﬂﬁlln&oléﬂ ?Iﬁ’idﬁWl) 5§4mhanylphérony)pyaidinde2-carboxamide;
I H i ndol | met.hyl)- 1, 1'-Dbiphenyl - 4- car boxam de;
Ny'(( }_E'Tlﬁdqlr%bllm%g }rﬁﬂﬂﬂﬁ%%bﬁfﬁﬁ »pyri dazi ne- 3

12&-@{hlB ?ﬂg‘#lmdul-ﬁ- lTeglyBR%l}]zy “_\‘fr. di ne- 2- car boxam de;

M(lH—mdol 5-ylmethyl)-4-methoxybenzamde . . . |
N B Sord TR Gl okt o Bk, 01 i et nam
Hvl imha& scmsétm.)‘:lpﬁmg&,gy{,éyam@net hyl ) t hi o] pyri di ne-

c ar boxam d
Nf(diHl-m@olyS penetlyyl)-462 2k trifluoresshaxydbingamide;

id&_( yi];ﬁ(i)lﬁsqgfnie?ﬁ;\/ls E{Eptth<|)>2)7bgﬁ phe X-' pyri di ne- 2- car boxani
Wl('l‘mhd@ Siym?étﬁ?ﬂb H=(8- rﬁ&ﬁf]ﬁh&iﬂkgmmﬁr& car boxani de;

i -indo %/ phenyl - 4- car boxami de;
NN(( H-indol-5-ylmethyl)-5- methoxypyrldme-2 carboxamlde

é Ietth)q % { IEH-Yn(fT'le tSh)>fm)ethy1)&)gnrulime 205 I&}ﬁ g benzam de;
l—NL(mHth&l Synmsthylh-5-iSoprbpdxypyndinsat diyboxamiideli ne- 2- carb

W((iﬁrmflﬂoﬁwh@twlbrétmpqueyp@mpf}%bmlﬁw ) pyri dazi ne
doI ﬁg&xf%r%ﬁ ﬂliSﬁ“f&(&oﬁ &5}(*{%&&13}1&2 -car oxaﬁ(rlde ]

e H-md@les-yﬁnqthytyiﬁIf()ZlZ)bﬁffgtamdBOxyﬁ}pmhopfdamdxrnnc(d
Wﬁé?f’m@ol#x&?ﬂ% St o die- S orsIEDy -
S/H - i BGI06 ﬁ&hﬂ?%h&ﬂr@éf&yﬂic@ﬁn&nﬁ@r boxam de;

cl oprop
-ttHoxydﬂ()]H-ﬁaquﬁeylhmljyﬂ))y)modaarnnb 3- car boxanmi de;

w(ﬁgdgﬁ%" 14 rp@{nﬂ))ﬂﬁmgth@:éy@c%mpmlc}q uor oet hoxy) ni coti na

¢ H-iMdé1L6-yImethyl)-6- trifluoromethoxy)nicotinamide;
rIII-N::tndoI 7 et hs),/P) (4 [(trifl uo¥)onet hyl)t hi o] benzamni de

N-(lH-lndol- -ylmethyl)- 6-propoxymcotmam1de

trifl uoronethyl)nicotina
mﬁg(yh{ 9016‘ ﬁ'ﬁ?tﬁ’égg ép?“;}coé&’@'élb “abl e salt, ester,
aM(dH-lQﬂolPG-@ﬁﬁétByll)Jﬁ%emf) ﬁ}/rldﬁzlﬂ%t&%@aﬁld@a“ ng a
di sqrder._or condi ti on nodul ated by a7 nicotinic

aé@tw ¥H5(} rindadbey)msthy Dippridazing-3 satboxamidead of such

RS S s

CNa(lm-ﬂmeIEG-yIHmhyd&%mdp@fypghéam&3 cattoiemitde; he

d}\/s (?Hd Eioloé-yfmetﬂylt) I6o()1 tlnfs:thfrl%lhgr?c}x??n1£(Et?nr2n£12ee aroup
N-(1H-indol-6-ylmethyl)-5-(4-methylphenoxy)pyridine-2-carboxamide;
N-(1H-indol-6-ylmethyl)-4-isopropoxybenzamide;
4-ethoxy-N-(1H-indol-6-ylmethyl)benzamide;
N-(1H-indol-6-ylmethyl)-4-methoxybenzamide;
N-(1H-indol-6-ylmethyl)-4-(trifluoromethoxy)benzamide;
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consi sting of attention deficit disorder, attention
deficit hyperactivity disorder, Al zheiner's disease,

worglod/1eghi ti ve i nmpai rnment, senile denmentia, APCEBUS2009/033329

denentia, Pick's Disease, denentia associated with
Le\/\% bodi es, denentia associated with Down's syndrone,

rdidre- | FRindokb-ybuptby B<d-Bropexihenmmide; s di sease,
-135‘06196-%%#1}1232 9. ﬁﬁﬁl%%e%&q' l%ntz!fm n(%aurmt i C

hi'eni'a,  cogni ai rment

aN-iOmlﬁﬂcﬂ%-y\lrﬁdthﬂpmmeﬂmébenmld@preSS| on, pain, acute
pai n post-su gl cal pal chroni ¢ pain, |an armatl on,

i M1l n‘ﬁﬂﬂltﬁ" 1 H)-4r(dup ﬂph?'lf’xki}heﬁza‘%’éiﬁeoart hritic
pﬁ'(my.,ﬁmsmgﬁnétﬁv@s RAG R Gine!d QBbHifniggnd_Soki ng
onprising a

cessat1 on Istering a conpound of
f Detokpg-N-(115-indsl-6Fhmetint)ppridiaé-2edazboratidesher ei n t he
' conditian is sel ected. fromthe. group

A hphor -bﬂme;s@r s erayding e aanagniady oo

CRI(PALIRIR- 9}mét -@fﬂf%d)&?ﬁndlﬂ@z@éﬂﬂ%ﬁhﬁd@a' n,
neuropat hi ¢” pai n, " ost eoa ritic pain, chronic | ower

bale(k Headol: 6-ahmbthylg-65(miblormnefhhsy)pvtldmd 2e¢arb¢>eannde1;

e e T
NNQOELIRESI- G:gﬁﬁﬁtﬁjil) 5cﬂ1ﬂhbxﬁ>ghar@szecmwxd@hﬁ1@* s,

hi st am ne HT- 6 ant agoni sts, dopam ne

ant a ni st
DY- (éydnd@lr%ylmajb)dg-ﬁr[ﬁﬁrxﬂupm@qshsd)th@ﬂma@tmnyﬂ& or

CF QR YRR 3 koo R M R SbcBbiR:
PN Feiggolt 3-9Bheth@HBqshichy ditotifamidesi ng a
therapeutical ly etfective ampunt of the conpound of

f YriHiadel3 ylna@hylarlell -hinbenylhrcabpramide; on with a

t t hod of
EREEGEN S Sithouy R SRR ALEALS RhrbolamfaTs 10C ©
rM(&Helddbles-ghﬂeth!\lﬁ%SqﬁtenyipymdmemarbmxnyndéI oW ng

‘I“Q?]ﬁg'i'l Sy dellbitommarashiaigopmdtng - |

_ &0 7
R e o
|é’dﬂHﬁmdbla@elm@thle@mnpm«mnmmds on said cells. 10.

ent oni. t_ conpri sing
aﬁ%ﬂéokéglrﬁ?}l}%‘géwe ?@8&%1 6 i nclaimlto
| M@ HRmbolé tyhna V\“&-&s% ;5Hen9 hdéﬂnﬁ@&cﬁ%&%E&US' y
expr essi ng or cells expressing reconbi nant cc?
F@H-mdal $'D’hn¢tbS|dén1t' biphghylnd-aaroxamisler i ng changes in
?&Ig(l)ilf-\lﬁgl:- =y ﬁﬁ&ﬁyl‘)- :-L&rlﬂl'labrgrcl)l ﬁ%enzamufie? rmula (1)
N-(1H-indol-5-ylmethyl)-5-(trifluoromethyl)pyridine-2-carboxamide;
N-(1H-indol-5-ylmethyl)-6-(trifluoromethyl)pyridazine-3-carboxamide;
5-chloro-N-(1 H-indol-5-ylmethyl)pyridine-2-carboxamide;
4-chloro-N-(1 H-indol-5-ylmethyl)benzamide;
4-cyclopropyl-N-(1H-indol-5-ylmethyl)benzamide;
6-cyclopropyl-N-(1 H-indol-5-ylmethyl)nicotinamide;
S-cyclopropyl-N-(1 H-indol-5-ylmethyl)pyridine-2-carboxamide;
6-cyclopropyl-N-(1 H-indol-5-ylmethyl)pyridazine-3-carboxamide;
N-[(2-methyl-1H-indol-5-yl)methyl]-6-(2,2,2-trifluoroethoxy)nicotinamide;
N-(1H-indol-6-ylmethyl)-4-[(trifluoromethyl)thio]benzamide; and
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Rl is al kyl carbonyl, hydrogen, or nmethyl; R2 is
hydrogen or nethyl; a is a single or double bond; X1

WO 200810029CH;, X2 is CH when a i s a doubl e bond, PERuS2429/033329
is CH2 or -CH2CH2- when a is a single bond; X3 and X4

are independently N or CH T1 and T2 are |ndependently
My« Hgado!- Gaylayqthylhégﬁrlﬂw@n@hvuwotlmlée hal oal kyl , or

ora pl}%ﬁgﬁc%ﬁn%a\rw ez{cgé}ﬂ?_lgé sdIf %ﬁt %Eﬁd Op-;égﬁlgqh&% ¢S 0;:‘;{

cycloalkyl or haloalkyl or a pharnaceutlcally
acceptable salt, ester, an1de or prodrug thereof. 12.
4. Th @Q?bﬁ%‘éﬁ}ﬁ@tlﬁg adiserder o1 conshitieremedulpted iyt tknigptiip acetylcholine

recept&r? él% lil g&@?.g 205 (%Jrl% E{Er% Ql%gé gor}{égsm%adrmnésé%r inga té'lerapeutlcally

effectide {uﬁo{u(tdjfalcuﬁfpeﬁm btyforibiaqipoeeiinm 12- (|
Hindol - 5-yl ) acet anmi de; 2- (1 //-indol -5-yl) -
- (4-i sopropoxyphenyl ) acet am de;

i | / . .
5. SesRABETPRETY \ngsh e s S AA e om e
consis@ing bf dttentiolw Heﬁmydh);order_@ 4H¢J1tmpcabe)‘ﬁpin hyp!ér)temetyamaider Alz(h]:lrner’s
dlseas% n(uﬁjc? ;;Q_gnl%va mg)l-ab-pm)egtt rsclerfl eud%gnoerrrxﬁta hﬁfﬁg 8&&&%{1a B its 1sease
demeng%lﬁfgogla?ed%wftﬁ LEW ;BE)%E,WBQ qasLihaRaslidDeGn's syndrome,

/ /-1 ndol -
amyotrdphm lsteml efdowﬁpyHudiimthn v jsaaset dimidished CNS function associated with

(6. 1//-i.nd d

waumsste e RGeS ZQpy <, cREREYR SRpAi ot eseoi G Baffdntwenis,

depresgro?1 %m ra%gig p'égv Ipbst-sué@cdq A0 ¥NHOMTC! Pl 1§ﬂéfhﬁ1§ﬁ&( , 3flHnatory
- | - -

pain, nepgpathig palmmsmtt s Paigr haoric Brwerbaele paini migraine, and smoking

cessaifSpecmprliCsni g soumpy g of Srmuia G Y acet ani e

2 (I//-|ndol 5 yI) - (6- phenoxypyri di n-3-yl ) acet am de;
H-i ndal -
6. '{he method o gkl}rpyl; ]w@glz:prhthg d}qo;@@g@f gordition is selected from the group

consistibPpf 8 9 r ﬂ? 05} s’%lré'iul p%m( Monicrpa% inflathmafsh é}ﬁ'flgﬁmatory
hhep
pain, ne(xﬁ)pﬂ&ﬁdﬂpammstdodﬁhnﬁe paiy] ghaordt fowetdack pain, and migraine.

7. The method of claim 4, further comprising administering a compound of formula (II)
in combination with an atypical antipsychotic, nicotinic agonist, cholinesterase inhibitors,
histamine H3 antagonists, SHT-6 antagonists, dopamine D3 agonists, muscarinic receptor
antagonists or potassium channel blockers, leading to potentiation of effects at the a7

nicotinic receptor subtype.

8. A pharmaceutical composition comprising a therapeutically effective amount of the

compound of formula (II) as in claim 1 in combination with a pharmaceutically acceptable

carrier.

9. A method of assessing or diagnosing conditions or disorders related to &7 NNR

activity comprising allowing isotope-labelled forms of the compound of formula (II) as in
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2-(l -indol-5-yl)-
- (6- propoxypyridazi n-3-yl)acetam de; 2- (|
woRGopvdai29b- yl ) - PCT/US2009/033329
-[ 6- (4- met hyl phenoxy) pyri di n- 3-yl ] acet am de;
2-(1//-indol-5-yl)-
claim | [Ginfetactwtithydepln enm;s)lpg/mdcbgcn(msyoﬁ]was antcelts exprasking -

recomglpgnté%h@'g%wg a?q(‘}ggkrfg t§~)| ffctg py sy dg}togg [;L?lmgﬁg gf;

compo%n&é ofi M;gjg+“55 yl')- -(5-nmethoxypyridin-2-yl)acetan de;
- -1 ndol -5-yl)- -(5-propoxypyridin-2-yl)acetam de;
2(1//-|ndol 5-yl)-

ggﬁ(ﬁf\ rcgoily Or{ti) ntgggxow IQKIE{ gglort]ns%cgmlar?s&ﬁé g]r%wmg the c(:(l)mpound of

[ d RO
formul'f (?] ng%:éarrf fstJ 1{1%9{1%%@ &Klé ﬁg%}gf}}%sffn}%é&%% g@x?l%m%a7
NNRs or 2el(sléxprdssiflg rec@mblinant txO‘NN RO PAGNERANMeIRECAR MERuring
L' - (4- et hoxyphenyl)-2-( 1//-indol -6-yl)acetam de;
changes.ip spch flyorgsegnte. 6- yI ) - - (4- net hoxyphenyl ) acet ani de;
2- (I Hindol-6-yl)- -(4-propoxyphenyl)acetam de;
2-(1/f-indol -6-yl)-7V-[4-(trifluoronethoxy)phenyl Jacet
11. aAicdel;poﬁnd of formoRqlHp- y! ) -
-[4-(2,2,2-trifluoroethoxy)phenyl]acetamde; 2-(I/ -
r-indol - 6y|) T'(6 i $'b yrj di n-3-yl)acetan de;

/'l-(6-ethoxypyri -yl) -1 ndol - 6-yl ) acet am de;
2-(1//-indol -6- (6- pyrldln 3-yl)acet am de;
2-(1 -indol 6= =p¥.0poX -yI)acetan1de
2- (1 —=d N\ ;>

-indol -6-yl)- N—[é (trlfluoro yr, d|n 3 yl Jacet a
m de; 2-(l -indol-6-yl)- X' N
-[6-(2,2,2-trifluoroethoxy)pyridin-3- yh%acetan1de

2-(1 -indol-6-yl)-JV-(6-phenoxypyridin yl ) acet am de
; 2-(1 Hindol-6-yl)- (111,

;&g | sopropoxypyridazi n-3-yl )acet am de;
@t hoxypyri dazi n- 3-yl ) - 2-(

(1/7-indol -6-yl
S R TSR o e
2R is/hydiogdnor ethiy};-
|d 3-yl)acetam de; 2- (|
}-éfsré%i‘@ ﬂy/%/ g‘f%‘PM ?/rez hyl phenoxy) pyri di n- 3-yl ] acet
ax! teN or CH;

X2 is CH when a is a double bond, and X? is CH, or -CH,CH,- when a is a single
bond;

X? and X* are independently N or CH;

T' and T are independently hydrogen, alkyl, aryl, cycloalkyl, halo, haloalkyl, or
R3-L2-, wherein at least one of T' and T? is other than hydrogen,;

L?isOor S; and

R? is alkyl, aryl, cycloalkyl, or haloalkyl;

or a pharmaceutically acceptable salt, ester, amide or prodrug thereof.

12. The compound of claim 11, selected from the group consisting of:
2-(1H-indol-5-yl)-N-[6-(2,2,2-trifluoroethoxy)pyridin-3-yl]acetamide;
N-{4-[(difluoromethyl)thio]phenyl}-2-(1 H-indol-5-yl)acetamide;
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2-(1 Hindol-6-yl)-
- [ 5- (4- met hyl phenoxy) pyri di n-2-yl ] acet am de; 2- (|

wWoR0dI296- yI ) -1 V- (5-i sopropoxypyrl di n- 2-yl ) acRCEHIB1069/033329

(5 et hoxypyridin-2-yl)-2-( 1Hindol -6-yl)acetam de;

ndol - 6- (5-net hox yridin-2-yl)acetam de;
22 1Hv’lﬂdMo}’l)-¢§y§i€ IFOPFDPQIWQM{W piaptidi;n- 2- yl ) acet ami de;
}[Vé(hﬁpﬂ gﬁﬂ‘ S’c}yi%%of(?/ °6€r¥lmcﬁtfaﬂlyﬁ’] acet am de;

2241 Hlindo)dey)-BA~{-mnethoxyphenyl)acetamide;
trifluoroet hoxy)ﬁ)ﬂgrl di,n- 2-yl ] acet am de;

31 Hrndaioy DA A Prop o SRR BB 41 1 oot ) acer o de:
|

»—é (L indgl- SyY DA ?slﬂ%"ff’?}e%*}?‘r {PgF%’Fnl_acﬁtaI"}‘d?ﬂ o] pyri di ne-

22-¢thmdtﬂ-rﬁ-le-N-EI—(ZLI—,QHnﬂud)roSthyW)phbnyl]acetamlde

{9{{6{7111 ({*Llsu %F&{ ngl) tpg)'(%y%)é yﬁacetXm dacet ami de;

Nﬁlﬁiéﬁdﬁgg&@g@@?m HH-Bidel- Byt elidinRiey! ) acet ami de;

{51{1{ln¢ol*ﬂ-ﬂ¢#\éfﬁ3mm0)€mrallwFYIBGztIanHQb yl }acet am de;

228’1‘1-1?%033 VNG DroppRrBingiy s Bhkedmics 11 ) aSet am de
hemz.mamm?mw 64(tiriHu&nﬂethdx@wrm&—yly)Fﬁﬁhﬁmede 2-(1
i ndol % 2p ri dazi n-3 acet ani de;
22-@11—1;1@&-}]]@]\9 6-(2,2,2- tnﬂuoroethoxy)pyr1d1n-3 yl]acetamlde

L31] KSRAGLAPS ST B Dbl g, acet am e

251H(1hdoollfﬂ -YINO (B 1sbptopbRypyriduzinB-yhateydnjide;et am de;
In

W b ropussat 3 (Hopgrs- nlaazqemdw pacet an de
S2Q B SRV o inetoy BRI BY S hiltandidey ) 20€ 21 €6
_22((1H#mdcrl€ﬁeyl-)6\l -(6- bbopoxf@fﬁbﬁnyﬂ-p&adef@da, 3
BRIl by

b‘hmlﬁa&ly@mﬁ twhbeaty@méhl)fﬂsymdﬁyﬁa&kmde,

- 1 ndol
gguﬁmdcmsmk)dvféi ipbioppxymiridie 23l Jaectemide; de;  2- ( 1

AN e D indBl Pmang s 1 1 Y
1Q|=('1HQQJ|10153 Yi))]}a-@ﬁhﬁgﬂdr%?gyndm -2- ylzz}cetammle

HgT( dc opr ¥ Z%I-rarlmplggypyrldm 2-yDacetamide;

;%lﬁ[yﬁ%ﬁg gﬁ Eé’ tgﬁhgro%'léﬁll(}xygp)frldm-z yl]lacetamide;

- 01 EMiadEl3-9pN-psL(2, ﬂaZthﬂuaro)ﬁlf&)x?)p@hde-yl]acetalmde
H- i ndal - 5- %yéacet amd

- B4l (ign@cph- -FNTQTB;QWW}IIIT -2gyljacetamide;

1é!(l H8b: ésyi)jll\} ?&%ﬁmpgﬁyphenyl)acetamlde
N-(4-ethoxyphenyl)-2-(1 H-indol-6-yl)acetamide;
2-(1H-indol-6-yl)-N-(4-methoxyphenyl)acetamide;
2-(1H-indol-6-yl)-N-(4-propoxyphenyl)acetamide;
2-(1H-indol-6-yl)-N-[4-(trifluoromethoxy)phenyl]acetamide;
2-(1H-indol-6-yl)-N-[4-(2,2,2-trifluoroethoxy)phenyl]acetamide;
2-(1H-indol-6-yl)-N-(6-isopropoxypyridin-3-yl)acetamide;
N-(6-ethoxypyridin-3-yl)-2-(1 H-indol-6-yl)acetamide;
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-[4- (2, 5-di chl orophenoxy) phenyl ]-2-(1//-indol -5-yl)ace
tam de; 2-(I -indol-5-yl)-

WO ebofido204 ri f | uor onmet hoxy) phenoxy] phenyl } acet ar@TE$2009/033329

-[ 4- (4-chl orophenoxy) phenyl] 2- (I
-indal -5-yl)acet am

l\?{ b‘!(lmom)dwpﬁem@ﬁwmmdm A=ybagetampde |

SRR A Bbpyridin-3-yhacejamide; , (|
FR-i ahddd-6yy1)-AG F5-@rifl derometHoxk JpyridiioB -yhlaydthmide;

.61}1?4@5(}(] Eﬁl )féllpnllj\g%&e‘iggéﬁg'%;g‘iﬂg;%%%é&ﬁ-yl]ace zlr%n%g etam d

Sy

NI N6 DB -2 acptpmige
/2-(1Hdnﬂol-@-yAD-)’\é(ﬁei‘sapnoﬂexypyndazm 3- yl)acetam1de; .
LSRR it (1111 0o -
iléridé}né&ra VI AR RARIIRYPI RIASHOKY )Rk drRide; 2- V!

}acet ami

i 2#([B-l@dblfﬂﬂylﬁrﬂ\éﬁﬂﬁmﬂy})myﬂadnﬁ-ﬂ)%de]anﬁd@I H i ndol - 5-yl)

T AT PR ot dewidiny alecetamide;

Mtid(xadoﬁﬂi - Wﬂﬁﬂﬁlﬂkﬂb@)%dlﬂlﬁYl%&{&nlae (1
H i ndol - 5 acet am de; 2- )

%‘611{1{1@((1'( %@tsnmon@&mypmh%ﬂ)amt@rpm. di n-3-yl)ace

%%ﬁo’épéﬁlﬁ'%a(g%mfo k3 yHaﬁ%?'Bbqehoxy) pyri di n- 3-yl
] NEH&MGI&S yI3N- Gﬂ'hieﬂmm) yridih-2=yhacetamide;

trlfluoromathl t hi o] r hen acetamde

221( fipdn Méﬁepwypmw’é}lpw Pqtarzlctemu ndol - 5-yl ) ac
E?Wﬁ%odcﬂ YN, [5) (tﬁﬂtl%ro?betl?xg)qy din-gotlacetam, oxyey pyri di n-

32-3(11jfanaktlaﬁayld-é¢' [5-(2,2,2-trifluoroethoxy)pyridin-2-yl]acetamide;

2 (L D it DT STEL ) Py 1 01 n-3-v1 ]
Qo sefhb P BRI it

} %(fbﬂandaieﬁ-yl)-d\h{ﬁ [(trlﬂuoromethyl)thlo]pyndm-S-y]}acetamlde
h d 5=
op ErRa- BT e Yorbmpb i Ry B2 YRR e or

ppY dHliﬁddlfHEﬂ?iN {6-1@rifldorBhRIHRAAY [pyFidhziR B adetdride;

co rising a thera eutlcallg effeCti ve anount of t’he

undploi-yhd¥-tasp n(ylnmn)ina yhacetamide; 11 i n

cewtical.l cceptabl e
PR SN L B RS R O R
Canil'tblpliéndeljﬂl-at(ﬂﬁf tidobs-atashidel ¢ acetyl choline
receptors in a Eﬁtlem in need of such treatnment,

c drbHrindelep-wor-H-shenyinygidazincy Dasetamide) | y ef fecti ve

ag‘ziﬁtm&’gl -6 212 ﬁg@f@#ﬂgorg%gth @yglhlrlni yg{ascgtr éarg érl
cMﬁHtmdm G- yl)-s‘él{M@ﬁﬂuémﬂmHW)?:lg]p?ﬁﬂlmg)M}a@éthﬁl@dd?f
ention def

hgﬁ &fq\ﬁd ¥§ I@ﬁé&&aé\%rggeﬁw tlﬁg}pygldazm- -yl}acetamide;

2-(1H-indol-6-y1)-N-(6-phenylpyridin-3-yl)acetamide;
2-(1H-indol-6-y1)-N-(5-phenylpyridin-2-yl)acetamide;
2-(1H-indol-6-yl)-N-(6-phenylpyridazin-3-yl)acetamide;
N-1,1'-biphenyl-4-yl-2-(1 H-indol-6-yl)acetamide;

2-(1 H-indol-5-yl)-N-[4-(trifluoromethyl)phenyl]acetamide;
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di sease, mld cognitive inpairnent, senile denentia,

Al DS denentia, Pick's Disease, denentia associ ated
wowRaok/10eM bodi es, denentia associ ated w th DoR€il/8S2009/033329

syndrone, anyotrophic |ateral sclerosis, Huntington's

di sease, dimnished CNS function associated with

t 24 LiFRdad-3oy N[ 5-tiifingromegil lpy pidinery Hacetargidet | ve
IR B AT PRl Aoy TR Rt R 055, O

| NtdaoyoRbtapylphenylh-2nriTed-mdyl-Had yacetaaldeppat hi ¢ pai n,
osteoarthritic pain, chroni.c | ower back pain, mgraine
al ol OYBloPFRPYRYSR-Pol)-2-{ B-indpl-Sndasstmyfeic) ai m 13,
\Aﬂﬁ(g__' ' 161,105 _¢ £onak 1110 cted fromthe
gro deg%)hgtﬁ?ﬁyﬁghg? y;]))gu2 rgfﬁg@%(%lgo gg\%c%ta%?h?’om c pain,
pNs(ﬁ-cs'ulog:rcq;arlpyp'tdiazin-S-nh742a(ﬁmﬁhidph5-yil)aé¢tarﬁtm ory pain,
e O R e

{ NLfalters- ORI Atk aiEnpl S A floR smeauiaer f or ul a

In conbination wth an atypicdl” antipsychotic,
n2<€ biftindal- \aglpnY-§4-[4-Ctnidluorameethexydpheanoky Jphenyl jacetamide;

hi ] t ' . BHT= i.sts, d '
o A b Phe R AR PTE 2 LR N RRBiRLT s o
pmmldhmrsﬁmaﬁy)ppﬁ@mk@yga—(mﬁidagstﬂ)ae%ﬁﬁué;at ion of
effects at the a7 nicotinic receptor subtype. 18. A

mdtl§dd. Sodichlorapbeneny)exridin-dgrbi(hg-indeldt-v)aentaraide;

di 7 Kivi t i $i .

SRS £SO B L0 AR ot B S peamie

f &k [Gedechidrbphenasy)ppridines-m] LL( P indal-SEylfketamide; cel | s
ressi ng endogenous, cc/. _NNRs or cells expressing

SRS hitoPhemORKIRT cE-HR SR Mol R BRFERNaS:of | such
A R R e r I g e e
ali(bHrindoltJrel) @b Hg4(uti flubrdmethan ygpKdnoky ] p3sidina2-gl Jacerarhide;
Rl a R ORI BT el Y el B ReE G ant a7
R Tt R ot

- Hett-[(2SHdichlbropbenyd)tio)peidiny-B 1yl 5-2¢(2 fizindel-5-yl)acetamide;
YT R —
[ o1 irhdthAL HERAdYIS) RN DE@TZ 2l Bforoethoxy)pyridin-3-yl]acetamide;
2-(1H-indol-5-y1)-N-{4-[(trifluoromethyl)thio]phenyl }acetamide;
N-{4-[(difluoromethyl)thio]phenyl}-2-(1H-indol-5-yl)acetamide;
2-(1H-indol-5-y1)-N-[6-(2,2,2-trifluoroethoxy)pyridin-3-yl]acetamide;
2-(1H-indol-5-y1)-N-[6-(trifluoromethyl)pyridin-3-yl]acetamide;
2-(1H-indol-5-y1)-N-(4-phenoxyphenyl)acetamide;
2-(1H-indol-5-yl)-N-{3-[(trifluoromethyl)thio]phenyl}acetamide; and
N-(6-chloropyridin-3-yl)-2-(1 H-indol-5-yl)acetamide;

or a pharmaceutically acceptable salt, ester, amide or prodrug thereof.

13. A pharmaceutical composition comprising a therapeutically effective amount of the
compound of formula (III) as in claim 11 in combination with a pharmaceutically acceptable

carrier.
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14. A method of treating a disorder or condition modulated by a7 nicotinic acetylcholine
receptors in a patient in need of such treatment, comprising administering a therapeutically

effective amount of the compound of formula (III) of claim 11.

15.  The method of claim 13, wherein the disorder or condition is selected from the group
consisting of attention deficit disorder, attention deficit hyperactivity disorder, Alzheimer’s
disease, mild cognitive impairment, senile dementia, AIDS dementia, Pick’s Disease,
dementia associated with Lewy bodies, dementia associated with Down's syndrome,
amyotrophic lateral sclerosis, Huntington’s disease, diminished CNS function associated with
traumatic brain injury, schizophrenia, cognitive impairment associated with schizophrenia,
depression, pain, acute pain, chronic pain, post-surgical pain, inflammation, inflammatory
pain, neuropathic pain, osteoarthritic pain, chronic lower back pain, migraine and smoking

cessation.

16.  The method of claim 13, wherein the disorder or condition is selected from the group
consisting of pain, acute pain, chronic pain, post-surgical pain, inflammation, inflammatory

pain, neuropathic pain, osteoarthritic pain, chronic lower back pain, and migraine.

17.  The method of claim 13, further comprising administering a compound of formula
(IIT) in combination with an atypical antipsychotic, nicotinic agonist, cholinesterase
inhibitors, histamine H3 antagonists, SHT-6 antagonists, dopamine D3 agonists, muscarinic
receptor antagonists or potassium channel blockers, leading to potentiation of effects at the

o7 nicotinic receptor subtype.

18. A method of assessing or diagnosing conditions or disorders related to a7 NNR
activity comprising allowing isotope-labeled forms of the compound of formula (II1) as in
claim 11 to interact with cells expressing endogenous a7 NNRs or cells expressing

recombinant a7 NNRs and measuring the effects of such isotope-labeled forms of

compounds on said cells.

19. A method of identifying an o7 NNR agonist comprising allowing the compound of

formula (III) as in claim 11 to interact with cells or cell lines endogenously expressing o7
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NNRs or cells expressing recombinant o7 NNRs in a fluorescent medium and measuring

changes in such fluorescence,

20. A compound selected from N-[(1-acetyl-1H-indol-5-yl)methyl]-6-(2,2,2-
trifluoroethoxy)nicotinamide or N-[(1-acetyl-2,3-dihydro-1H-indol-5-yl)methyl]-4-
[(trifluoromethyl)thio]benzamide.
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