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RECEPTOR AGONI STS FOR PAI N MANAGEMENT Backgr ound of

the Invention | Field of the Invention_[0001] The

@resent i nvention relates to neuropathic pain. Mre
BaeHBEAt |y, the present |nvent|on r el at esPEBHUS9@4/009339
treat ment of neuropathic a|n sel ectivel

| nt or adVSGARINI MhBECEFTRRAGRBISSOR AGEMENT
Description of the Rel ated Awt [0002] In many

patients, damage to sensory nerves i s acconpani ed by

varyi ng degrees of pain, . The expgrience can range
frommld increased @mm%%wn%%réar%Tmm or

tEpdefthe ventiom  excruci ating pain. This kind of pain

is ter ﬁﬁﬁ neuﬁ{%p@&sf%zcm%hﬁh @%@%%eht{) dtlﬁc %QQUgttﬂ)re ecifically, the

|nvolve an alteration 1 n nervous sys uncti on r a
riISERfalfiTeAHen &Rt o fhe %&tﬁ@ﬂ%y&tr‘ém@t%eelm fbg  selectively interacting with
hﬁ&ﬁﬂ&ﬁhﬁkgwr@a@ﬂmls extrenely difficult to manage

cl.inicall usual Iy chronic, and fails to respond

t B R sic interventions. [0003]
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cause Yy |seas S SsucC e es,
hr@rrplesxnze@gb@kfﬁf@w ghags pliniqaty. jit wskl Cbr@wel ané {arlel Formapond to standard

I@ﬁ@mﬁgag@mugﬁpcer or by chemcal injury (for
exanpl e, as an untoward conseguence of drg@ftheraples

i ncl udPifgl th%PP&rﬂthf KP%af tigs$ Poputiompay froghpeuppathic pain of

Cérid g&dbhaiotlﬁ{ erhaf dogitioN & lhrBertif @@ lircRigesi thYf thaARN RIS bYbadi0Fhin that are
acute pain . %ﬁlly are not effective. IB treatin

BB i g et SEEFPLE B STe® S aIENLPeTolcdmase caused by
atifduina, Hyrtﬁdemtzmswlagsemha);es z@ﬂﬁ\(&nﬁ@&b)ﬂmt@lﬂﬂﬁ@%ﬂ Qadxtoha,tlate-stage

al |l evi neuropat h al,n My
tcance lof gychemical uﬁ I‘] if%xgmp!e asa lfntoward conse%ue{u:e of gru% theraPles including

or* €xanpl e, gapa
amtm@epﬁéssﬁnts) The currently avallable treat ments

for at ;
qt P or@ﬂh? d?lfagg tRPhr %ﬁ‘ﬁég?@ &otéleagt?gss'ngz[}ﬁrgat(g& and acute pain

treat ese kinds o n an
syEPYi B¢ Mgl sifechesa %ﬁﬁﬂf@sm&w@athfétpanu @WhyaSerfpfqtf-’é ail ggasteroidal anti-

NAflartRatdrh §sfts r(%@&eréé@r &onlpBurb lhamg\hzﬁ@ﬁeﬁropf;ﬁmb‘ Pain nﬁiﬂﬁft %e effective
is pressing need for nore effective and nore tol erated

t PR AFEC PR URleTPOp et APPSR WY COOUPretmus)c |The surgsptly available
NidaRels €5 nEﬁ&IathﬁJ’tﬁ}f&rdQ{o%&%lyj dRsifd a0tk daGthe Wi @A bdth Bnd therefore,
paln are oS nol eCcul. t i ntera I rec

PP stel R fofmatr b Ay S etiaht oy &5 iy s Soek in M patiens. Thus,
bihere kaeesingfee oty efmhvms hﬁfeaﬂ&atéﬁﬁaﬁlehﬁs ﬂ&(httlrwpafhy: pain.

el evat cetyl chol i reventin
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&%ylchgl nlégg?fastehg&cmpg p&tltwt)c Q%Jvht&e‘fﬁr) uﬁn%ﬁnea?et\lklng p cvcentmg its
e fect’ive ana I C ents. or exa E-
piagerdasion g sn@n@at esls iy t@rﬁmtﬂta@e@ﬁ e ahgredt g sfiodindrgic receptors.
sur gi GadosPat | §MuShans, drugs that inhibit cholinesterase activity are effective analgesic
agents. For example, the ACHE-I physostigmine causes a short acting analgesia in surgical patients
when administered postoperatively. Intrathecal administration of another chemically-related
ACHE-I, neostigmine, relieves acute postoperative pam, chronic neuropathic pain and potentiates

the analgesic activity of intrathecally administered opiates. Of the different cholinergic receptors,
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neostigm ne, relieves acute postoperative pain,

chroni ¢ neuropathic pain and potentiates  the
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opiates. O the different cholinergic receptors, WO
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These data further sup lﬁoéit rolg for nuscarinic

tgltce\ms(f owqfo; anghierale, taictlx} elilndynig plter gjira fcahﬁﬂngstﬁg?qqm 2 spnal ligation
sthade B& . ne{rOfHtEd paneiy ratf i tRse bifea a@(lﬂmﬂ’ﬁ ecd/cxtshEbyf @lhsearfc antagonists
nglﬁc ar I nl”clg§9 gleeﬁ tt gl{ %101:% ! IT%l]%t (Iiu('oegt olsr gndg%ct %c% aglon Pﬁlgusaanfléc r%ceptors has
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1999; lLee et a 002). Thus, direct or iIndirect
avets These ridoeiients §@éFSP?1?t%d W’ébtéfp‘ewmﬁéépfe%'e@ Af hpwigartngs family of

&bkdeiots tﬁ@&éﬂo@%%edyanal gesic activity and to aneliorat e
neuropat hi c pain scari n| sts and ACHE-Is ar

not wiltPy usedh mc.dﬁf%va'iy|<{§ 5&%*8 o0 it PSR By MO)-MG),
t\QltH aigteremid] aisgb@ioho mathe Giﬁdyad\t&r &iRl- E\‘Z&Nt%e\tﬁ&nposmble to conceive of
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fragrploss qpﬁtrollnrgcp@thae,rgsttohm@ugth ouglardhler @mﬂryns P@@@@ tncwlmh effort, no
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| imilaniéy ¢f drigortent aftWéthmr@gwr%fohcseﬁtecqyéxfwl?é’pgﬁossu ble to

conceig@opf  A6siiIDhd Und¥R MI&%etshatscéﬁlce&tebt&eéumypes mediate the
interact with one of these receptor su tyges and
[

tqf@ctéloﬁgl‘u%canmq gompgunds B M@ths P platesq elnép@g, i§ pggsible that activation of

S0b€ ah \bBe FO4cBEHE RSepWR Uit pP 8hiibE invBIdkd iatphi@RontfoPbr that activation of
muscarini c receptors conﬁtrollln entr

ex | e,

BB e Gt [P p B e ST PHY HBeta F R e, the MO)
recppt orisghtyosresid innge d@satiicacgang @8 tid Hk I:hﬁfsi‘nbd?lah ty@€ neurons, in the
géorsapﬁjc!rg %%&%’I nls{)%a 801’(2 Iai}de Saaltn?useyuggetnp ha? acthatldn OQ‘R/I(Z) receptors may
dw@hnapexd the g®allttion gt {he irarsiygadn of nﬁmo}msnrhdl &am the toeniphkry through the
simlarity of inportant activation regions of these 5
receptor subtypes. [00101 Also, it is not known which

of the 5 nuscarinic receptor sdbtypes nediate the



—effects of nmuscari-nic.conpounds.on.various PaiN e

states. Indeed, it is possible that activation of

nore than one nuscarinic receptor subtype nay be

invol ved in pain control or that activation of
WORIEOENFS muscari ni c receptor subtypes may nﬁawwemwm
different forns of pain. For exanp th

rREaest it Hpighilyis éﬂwrﬁh@g%w ‘ioﬁﬁ’t‘ﬁ% By S\ﬂsf&r*m& EJB‘f deletion of the M(2)
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t@@épm@%k 68ch Whna®hnd! 0radn) sited SBRRIRT S et A, ML FURHLCES others have

acute antinociceptive activity Of nucarl nic
R, SR, ) AS BRISIne F ST ten (o apinociceptive

%ﬁﬁ@l’(ghbé}ddv@lcam wgmubtypes in mce, only the M2),

0 conPMbut o R EaG tar bt appyE L b of o BRBRG acing

muﬁ:erwrat M(E) re@Qoi8 iisslirsited Of ki@ isedrasecha MEN hecpt@ afsb g Highly expressed in
con “These dat.a | . .
tﬁ% % I« g% ra]}e GhI trélctasuggesar% tggt(%l\s% gr)g(e ll‘logggg ggﬁgtléss é’z@ las@rgﬂgestmgl dlstretqs
coxivadwiisorar gide Mf@)s Qipmlsq‘g(mp} regepderar AeAls thlqr @gg{pﬁm wasgionfirmed in
%Eg with? EQI@J[ @ijth\g %Rﬁfé@tp%ﬁ' Tﬁ’dst §g%nts Q}Qpﬁﬁ*e%{lfbfr ﬁdlr&ﬁy Ativate M(2)
2 hers have noted However’,
a@vﬁcvmcyrea@t% é“ﬂ‘b{ npt PesEht db sEbiTses j2gutey §pin glue to"unwanted and

&gd.,llhﬂ? rof,@_.:{ide@mémOCI ceptive activity" (Sheardown,
et a] 99 %ﬁ 0011) gnthsta di ng thes

€. . .
hot agBUEl ¢ SRy SIS EGREBUNG e NOa, Paplopiae pain. Th
Wrgalsernﬁl&@ﬁﬁle feSepltcS Sllblt}ﬁlﬂ: ﬁﬁdatmﬁlﬁﬁe&ct[v&y behattasd 1hhl&cﬂ\tfu%)anmc agonists

receptor, .al so in _the
t Bde palt}p ;&aim Stastff gcée§§¥ is naF ?ﬁ’ f[‘ﬁcler% lsraesctrém c? calti cegrgo determine the
rmdsicart:ﬁsmtdper gasbe(e) thit estinvodded di mtaliessng tanr@pathlc pain and to develop

di f t
l’(,l%sl tQaY?§e%Hve?ac§Jag§he§J ‘fe\l\g{SOE 0 muscar I nl cr ecep ors.

confirmed in mce with

deI eti ons of the M 2) Becmyygtthe Ierion agent s t hat

di rect 'GU13Pr lﬂgéhgs@@tﬂe%mafst hvrﬁtgtﬁ)d'v&;)treamgs ‘ﬁ@rfr(’)ﬂaihﬁ: pain comprising
recetors m t not be useful in eventreatln

ut e
T AiRiES 10BE e S Ees st B thpaTYSTC G a1 cfective amount

ShoR ek f)l%%ﬁlpou[ﬂ@ i 2sticAvally Bitivaks tﬁ@M@if) Edc&it@r s@@fﬂée\ﬂl@kdﬂﬂbne or more
is not avail able for neuro ‘?"r‘fﬁch ai n.

nBSERPE i ctht SEEREEE Bibepé i*Hg° R Odéfa‘{}‘ %wulafct presents
dhypeGigesd) dini s06lé Eﬁde]rl‘ﬁd&pﬂhE Isdibljdc‘.t ﬁtgi@ﬁtls ali®lynib.N In some embodiments, the

B T 5 L
I eepton chestidat iyfpef 5 sdnha:tnb@dneemsrth@ctmdunld nhagsviciih@tyatiivags the M(1)
neur o at.hi c aln d. ta 0 hate m :

séﬁcg’c [ Rapps a%c’tnov a{% &t a(é%eepar'}acg' pt %‘% gl%oéﬁ miBr y © oF TR i selected
| from titcigomnp (s@@iiﬁ':‘lk obihg cirpoads hl‘é?oermﬂa8|\§1 Xkaodhbd for

treating neuropathic pain conpr|S|ng identifying a

subj ect in need of s d providing the
of | at | east one
activa Ly receptor

subject with an effeg

conpound that sel ectj

subt ype, whereby one pre synptons of the

neur opat hic pain are luced. In some enbodi nents the
subj ect presents hyperal gesi a. MIR some enbodi nents,
the subject presents allodynia. In sonme enbodi nents,

t he




neuropathic pain is associated with di abetes, viral

infection, irritable bowel syndrone, anputation,

cancer, or chemcal injury. In sonme enbodi nents the
conpound that selectively activates the M) receptor
wohtospericoes not al l eviate acute pain. | n SORBT/US2004/009339
enbodi nents, the conpound is selected fromthe group
consi sting of the conpounds of Fornmulas VII, VIII, and

I X: (\'n WD 2004/ 087158 PCT/ U52004/009339 N (VHI)

100141 Al so di scl osed e h is a nmethod of

i dentifying a conpound al | evi gt es _hyperal gesi a

or allodynia in a su®jecy, conprifsi
subject with at |eas on.\V)m§?J [ receptor test .
conmpound and determ niyg 1+ the at ™~east one test

conpound reduces hyperal gesi a ogvitpl | odynia in the

subject. In sone enbodi nents the at | east one test

conpound is selective for the M) or M4) but not

M2) or M3) receptor. In sone enbodi nents the at

| east one test conpound.~ks | ecti l)
i mengts the yperalgeS|a IS

receptor. In sone embod

t hermal hyperal gesi a. 2 nts the

allodynia is tactile gdyni a. [00151 Al so di scl osed
herein is a pharnacet 4l conposition conprising an
effective anmount of af |east one compound t hat

sel ectively activates the MI) E@eptor subtype in an
amount effective to reduce one or nore synptons of

neur o[d@14| c palsn disdlesed derein asrh adilo® pf Glettiigng 6 @mﬁmmﬁtd thatSalleviates

L e -
Degeniontyst Pooed aR dptprminmg shihoet ledsierr esal cogpound reduess hyyferalgesia or
eﬁl@ﬁmiaﬁﬁ tl@fsuﬁjaf E%H\@léﬂlgocf%cntﬁﬁé LR dn¥hekt (i'(]);]n?ﬁ.\]ng]rs selective for the

ure 2 shows the effect of treatnment wt

cl*é LM Bt npio ) PEM(3X reseptort Frtome amiesiradnisithe at Jeas pregtest compound

PiakdidcBle tSE!hQM( 0) rkdeidt. | 10 Romel Qfbb8inefds eHeMH ?pesal@té\‘é’\{ﬁhérﬁﬁ hyperalgesia.
%nfect adn1n|s@$r|n t he conpound of Fornul a

1 EGOIYF em Sﬁ'“’F%fthFP d@@ﬁ@“’(" Hyplefyditt er partial sciatic
| i gat |[amsDet aAllscedscm&C}Eekdiﬁ is@@;hﬂfna&ebt&;aﬁfo&fa@ﬁt[’oﬁ@ompnsmg an effective

el ope th
PR ROreLE1= Camestty DFCp T ar ERE R 1S MO cregpigpbove b anamoun
redfective vie rt:ctmcct)tohmpr IMPEC SMPING crfemaemmmc gaipt ypesme embodiments the
(PP A TAg T PhL Bl oon S RN NS
(fu ? %{& | frond %Jov__.;g on éﬁn% fi el]lnlds Etmg_aﬁ)r\]/ 1M1, and 1X.
Di scovery of an ectoﬁLd;_aEmnMaﬁumﬁlgﬂME on the )
TusCanbiigr | SRR O A chchar RERkes Bl LhpkEN 402
200: gh g d 5 fis 5504/ 9“?5‘50“““ of
I Formula (VI)
[0017} Figure 2 shows the effect of treatment with the compound of Formula [¥ on
tactile sensitivity after partial sciatic ligation.
[0018] Figure 3 shows the effect of administering the compound of Formula IX ic.v.
on tactile sensiftivity after partial sciatic ligation '

Detailed Description of the Preferred Embodiment

[0019] Compounds have been developed with unprecedented selectivity for the M(1)
receptor relative to other muscarinic receptor subtypes (Spalding TA, Trotter C, Skjaerback N,
Messter TL, Currier EA, Burstein ES, Li D, Hacksell U, Brann MR. Discovery of an ectopic
activation site on the M(1) muscarinic receptor. Mol. Pharmacol, 61(6):1297-302, 2002; U.S. Appl.



(- ————No-—10/262, 517 (publ-ication nunber20030100545) .

entitled, "Benzirnidazolidinone Derivatives as

Muscarinic Agents"; U S. Patent No. 6, 627, 645,

entitled, "Miscarinic Agonists"; U S. Patent No.

WO3eud0$A8 entitled, " Con'pounds Wi t h Acti vi tBCTHS2004/009339
Muscarini c Receptors"; U.S. Appl 10/ 338, 937
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rmavggongts AcHaGaRRIIEy libidEve PAIERLOMRS. Mel bloRIR BliBic pain but do
have a particularly attractive profile in rodents

T}?éi’/“ebl“?fe?{“%@lﬁt%é‘tfﬁ‘ﬁe Pt PR SReicse fye a&eﬂﬁrsh%%wg@ﬁems fo
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alpdreéwe ety eéfztbfm@erﬁmrdmea parexdnpld, alseECCtlea:@pmmmdm}apétave at least a
S{4RbMARReart L fféﬁ? off EctﬁHyb GF @S e WFJ l%c&)ltog Wah 1o BHet Yool %ypg{ In some
subst ant 1 al € or no e upon the activity
ofasesit m@%ecw@cceﬁ?wd fipp dave aF&ﬁanéi-&rfﬁrl @reatar efEpteqn qeipdty of the desired

CRMPRL Afdn Bﬁ)éth@nar\é@epﬂ)} t)Jp@@%F at¥easd H58.ahil ﬁr@it@aetﬂ%& & 418Gkt 2 100-fold
on aCt|V|t of the desired receptor than on ot her

r R £l PW:’S Leasta |l i0fpihgreateradisd, o4 e L O HrAYD Gyt or at least
NEBN00 DAL BldBdreake? adct, ar m&e Thah &1 DNeR iRl sreifd efder. On acti vity

o at WEIE: " afheohF B gt oLl sEmLerlsh rophs pg Rain o be

1éh@idaeh dyet gheet&tlﬁbatlﬁif et telievarg effectd @adt!) aale]:@&@&gtﬁrﬁﬁtsdlavc been shown

gtf)fetgzﬁlocke bgt th? é:%ngrtalanewo%g&ty%%b%%dep gmé rmus aélglce n%aéorilst scorpolamme
nipdechlbrade wt hotQQ, (B8O Mathiyl ﬂdnpﬁeemceng ahifcarirtic af:@OHR Incltybscopolamine
S ct n t n t
}g}dﬁ)c@érﬁcg r}{hg ug%eth:th ﬁg gntrélxrgﬁatlvt tp%ﬁ %hc(\)/fh u(?%gtgttﬁ lbll(ﬁ selective
plauaqarrnerl dgevityrye mfdiderd throggh aggion)in %lep@mhnv@magmfﬁns thmhmv@ese M(1)
b@ﬁ:@tw% Q@W‘stg A Onf ki W;K%ﬁev@ﬁﬁné %roﬁﬁﬂ& Ejﬁll wH&ET a‘ﬂﬁ‘n‘flﬁstered infrathecally
syst em penet rati ng nuscari ni ¢ antagoni st scopo am ne

hiFter EnFrip derh bt AGt cHRFttenallaviaing %bef?%ﬁérpaln ¥8¢0 Agministered

hmdgéi:@ﬂ’ell?]x’lﬂ{f&ltri@ﬁlﬁr%g TRk SilgedbRtRY ths GQRRhAIFIpAR relieving effects of M(1) receptor
rocC ori

This su ts that the peuraopathic pain

YT PG “@31 ?f&%‘tyssuwww?%ﬁ BRI P N PR
agoni sts are nediated through action in the central
nervous system Further, these MI|) selective
agoni sts are not effective in™alleviating neuropathic
pai n when adm nistered intrathecally into the spinal
card but are effective alleviating this formof pain
when admi ni stered



intracerebroventricularly. This suggests that the

neuropathic pain relieving effects of M1) receptor
activation are nedi ated by supraspinal and not
necessarily spinal sites of action. -5 WO 2004/ 087158
VACTYOWe208/ 009339 [ 0023] Conpounds t hat i nt epatuswbi/dngsso
the M) receptor subtype possess heretofore

unapﬁ&ﬁrsjt at etfjom%ntﬂldg ‘?h%l fnﬁe o 'wYth ttl¥e ﬁl@ﬂ r@d’eﬁtofeglfb%tg Ih¥Bess heretofore

trea observat i ons
dnaxpeecrgteacztmkgaﬁc a?jmty @a@ ians fgqtfaq tr§w§§§ tforr Raurqpaticypam. These

omér*)atlglg%beséécnc'ﬂ abaféattoﬁgﬁlﬁmﬂﬁoﬂqﬁe us U MIPALpBhiGs Pixhél treatment of
di seases such. as dj abet es, H @5 - ritable
newopaic p@hpw@qdé’g)ﬂaum by S1565558 SR GHRGIAOLSSn RRSAACSEF (Sh1me
dodbPayrHAGR GARERlage Qinchy of bndhedicali Mjudy Yfof femampl anpineyntoward
as an untoward consgﬁuegce of1 rgg t her api es
opRiFaTeR IRR derRes DiPdpe B 1YLy 98Y24] Thus, in some

enboqommpts'nﬁshhemmfaﬂﬁﬂhwmnméntumﬂanm@@ﬂ@paﬁﬁﬁéﬂbaPﬁn‘“a“

in . S tr ea w : ¢ d
«Wga(nﬁm is Sﬁ%?‘ﬂ]l@’c copia ctméal ﬁu gcgct?%vgp%g%rg%lé%@gﬁg% ngﬁsntof a compoun
thinraitteiatrt evithchs Ml(/i)t taceplve sw(t)m): forothe Wp@psesquoytﬁéllrfgd?aaq pighout also

ose t hout al so cau5|ng
DUEROSSALs AR Htl‘ﬁ?m@@éflﬁﬁl‘é\” e elte0 s 180Y e
sone {89@5bdi niensosme ﬁW@ﬂw@ﬁﬁoﬂﬁdgmwﬁwmﬁ§@7“W {ih B R B rvention
éeﬂa\{mw n%gract?@lt}@ﬁ:l& M\(glr%e[]ﬁt&tsﬁlftﬂﬁt s with the 'V( | )
receptor subtype. In sone dlne tion are
conpoldfi$s f ol 198E ‘T‘W‘?"‘i‘ﬁé’“brﬂéﬁs%"r’i’ipo'i‘ “SSﬁn Fe ko imvention
§es ks Radsi mteht @phEﬁblﬁ?Nb 182p2, 5 7 bibdinatibio n nurﬂ@ﬂ.Z@ZQI@QﬁS), and have
é@ubllcatlon ber 20030100545), and have the
FEHER R BfF““ mula (1): RX spu N(R)R2 (1) wherein X
is selected fromthe group consisting of C, 0, N and
S, Zis selected fromtHNe group consisting of CH and
N, Yis selected fromthg group consisting of =0, =N
and =S or tautomers thergof, such_as Y- ?*Iated
taut oners; SPU i sR&.spaCer PQVIdIﬁ@£ di stance d
bet ween Z and N whereiyn - SP is a biradical selected
-(CR6R7)"-A-- and

fromthe group consisthng o
\nn isintherange | to

----C3. s-cycl oal kyl -
nd Ais absent or an

5, such as 1, 2, 3, 4
optionally substitute cycl oal kyl ; N toget her
lic ring wherein said

with RE and R' forma
heterocyclic ring is selected fromthe group

consi sting of perhydroazoci ne, perhydroazepine,

pi peri dine, pyrrolidine, aze@)dine, aziridi ne and
8harzibi cycl o[ 3. 2. 1] oct ane and wherein the heterocyclic
ring i el kbMuRerlp consisting of C, O, Nand S;

Z is selected from the group consisting of CH and N;

Y is selected from the group consisting of =0, =N and =5 or tautomers thereof, such as Y-
alkylated tautomers;

SPU is a spacer unit providing a distance d between Z and N wherein —SPU— is a
biradical selected from the group consisting of —(CR°R’),—A— and ~-Cy.s-cycloalkyl-, wherein n
isin the range [ to 5, such as 1,2, 3,4, or 5 and A is absent or an optionally substituted —Ci.s-
cycloalkyl;

N together with R' and R? form a heterocyclic ring wherein said heterocyclic ring is
selected from the group consisting of perhydroazocine, perhydroazepine, piperidine, pyrrolidine,

azetidine, aziridine and 8-azabicyclo{3.2.1]octane and wherein the heterocyclic ring is substituted



-6 WD 2004/.087158_PCT/ 1US20041009339. . wi.t.h.one or nore

substituents R4 selected fromthe group consisting of

hydr oxy, hal ogen, C, s-al kyl, Cl1_8-cycl oal kyl,

Cl- 8- al koxy, Cl1-3-al kyl carbonyl, Ci1-E-alkylidene,

WO 2@ Uehyl , C2-8-al kynyl, C -6- al kyl oxyi n?¢ISUS28H(09339
Cl_6-al kyl oxyam no each of which may be optionall 3{
syBserernmer sistitenss R selesiod ifiomdba s mp canstsuni i hyirpryghalogen, Cra-aliyl,
| €AStyc1odme), Of,  Slofly, SHRMEARAYS (Rﬂaa]k}ﬁldglc @@Ju%yledc §£1mel Cie

t gr oy con of Cl I -e-C
e o8 G g RyParBEhgT et mOAb P e Aot atied vath
O;ubﬁrtuead Ri/hrﬁx\yhemamag leandneCaf ﬁfdaiubgtimxtyammﬁ a@elededofrom the group

su nm?mﬁ uc)é{‘ n?. gﬁg(gf F&gr;-%%cl lgc 7 té ﬁ(?){yng m%l‘tha%on%l Cyg-alkylidenec Cis-

cthdigining af (hyfdtkmlg&ﬁmmha#adgeﬁ whigh dnayx be ogtionglyabubgtityted with a
oxy, C3_8-cycloal kyl, C3-a-heterocyclyl,

qubglmeﬁiﬂel carbonyl, Ci1-8-al kyI i dene, C2_8-al kenyl and

C2- a- lsnkyq*fyred ﬁml e grope capis Aol Bydrassn. J@logen. fiydsenyt fes-alkyl Cis-

9£1{M9 @3913?61&%@{‘ g, PlietdEGE1A0EN-alQREbONAC] Yaishbsdte] ¢,YlaBBnyl and C,y-

8- al ky optionally substituted C3_8-cycl oal kyl,
o'ﬂ{cii“éﬁhal |y substituted C2.8-al kenyl, optionally
subst i RuhSthe QseMt-ca bt @y fromaipt g'rmiﬂabrlsym@,df Siydrbgeh aghtidra )y substituted

0 ?a{-%ﬁl’ Ap}égﬁtﬂ?_sf I_ k u%s d(éﬁgt g)r %{ 9&_%'_@4 gtlf@(g g?z_ eﬂgl optionally

Ranbsmgtecbélz parlke;szehwpﬁemllxt isntsgtugd darﬁeloetmnelbf fubeitutpd dneteroaryl CHr—

SRR SETE R U A, il soeRape

s ubst | Rueache Qtes@ §14kf37¢€ﬁ deshelectehfrpm gl grapp cenpisyng efbelegen, hydroxy,

C@ptl%na@lkkéﬁ%ﬁ utedOBL a‘ﬁ@ﬁl(ll)éa&HQStdp{lMﬁ@yd sédtitRedIdy. E‘l]d'hdene optionally
optionally subst t1°t ut ed optlona(lt% substi tuted

hatarged Gis;2lksptli eyanaly S%%‘étf"i‘ Frurdigmy! qpgongliy sustiuted, gyl optionally

Ombhtmﬁai |Béte$ddl%r$t Iofatuinﬁ@ GdbsBtuteh et@{ @GMﬂlqy ,opB#flly substituted Cig-
ti ong substltu é:# % %/ gnyl and each R6

a ‘iﬁer‘é%Y OPQO“?WQ%*EF SR de 4% r om t he group

consi Sd:at:}ng. axd hylde@elﬁdepedﬁla{t@gsehqtedﬁtdh ohey grogptdneistak lof hydrogen,
agSt I t tdg%ygfptlonabll ngnm g:‘d % LIK}&X )obﬁ%ﬁF&xly gtldn}{i y subatltuted Cig-

ene,
C?lkﬁ*daﬂek epydnallo ptlbsoimaﬂ | G- sl Dmme@ly (Blbsﬂla¢d< Yaydlkynyl optionally

Ql.[tb t%]rgtl elr%/l opﬁllds)a?lg iltntgtgd J)a‘lylot{b{ilgﬂ (glzljbytmﬁ é; g'C H%a%l optionally

eroary st I'tute y
opibstEwied ¢zy-h€tsfl9@§b’l1 wi @aon@?,y stbﬁétet@k%w@ylyqr ‘ma]nd

opti onghisy Subls;ohkuetn%gdlﬁ;emﬁw@

sone enbodi nents, the conpounds fDor use_in the present
i Aceiher sl §rPéfemd‘és6|5%7kﬁéa aPﬁHhﬂLP de stpigiuepf Fagpulagll )627 645,

and have the structure of Formula (I1): z %w /[/z' w

3\ w 74 3 (1n 7 Z4 W
Py
W,
b A7
\24 W,
an
wherein:

Z,is CRyor N, Z,1s CRyor N, Z; is CRjor N, and Z, is CR, or N, where no more than two
of Z, Z,, Zyand 7, are N;

6D @IVse inl B0 Sfelent fhvention are-



wherein: Z, is CRI_or N_Z2 is CR2 or N, Z3is CR3 or

N, and Z4 is CR4A or N, where no nore than two of Z1,

Z2, Z3 and Z4 are N, -7 WD 20041087158

PCTI US20041009339 W is 0, S, or NR5, one of W2 and WB
wa 2d403718R6, and the other of W2 and WB i s CerrN200§009339
NG W is CRSor NN and WB is CR6 or NN or WL and W3

are NWg@nd, $\or NB;, bks of @7,ia8d Of, isMOS TR ;fan@ kel oktier o WEHHI MR, i0G; W, is

N S A D PN O

1, 2, 3, Ghepbiomzila @IHCRBRI or absent, each t is 1, 2, or
3; each R, R2, R3, and R4, independently, is H,
am no, hydroxyl, halo, or straight- or branched-chain
Cl-6 al kyl, C2_6al kenyl, C2_6al ky Cl_6het eroal kyl ,
Cl_6hal oal kyl $ -CN, --CF3- OR,, RiNO2, -SR , ,
----NHC( O RI"‘,“%‘ ZNRN, R3, 1C( O NR12R13i
-S02NR12R, 3i ?---OC(OR,,, -Q CH2 R1 3, or
-(CH2),, NR12R13i where g is an integer frdm 2 to 6,
or Rl and R2 together form NH I\lﬁﬂ?%or R3 and R4
toget her form-NH N=N-; each R5, , and R7,
i ndependently, is H C, _6 al kyl; fornyl; C3_6
cycl oal k¥ s, Ghof, a-[I\WIC(O optig Y subghit Ut ?jV' h (oyco— —
halo or _CI 6 alkyl; or "6 heteroaryl, optiona
%F{(ﬁﬁﬂﬁ—mﬁ”ﬁﬁseﬁhl o or CL.6 alkyl: each R8 and RO,
[ ndepgn«.dgmtj Yor$:S H or straight- or br anched- chai n
Cl 6 %I% R1 |s straight- or branched-chain C _$
aI kyl *HIREAYI, c2_& alkynyl, C, _8 al kylidene,

-g eaihk(sxly?, of]; $ heter oal kyl , Cl 8 ami noal kyl, C1_$

?:il_ ga:,] 15( é—éy %lng gﬁ&:?r?t%)ﬁ g Iés 6amt111¥)d rh%ifé)&k}egyé)r straight- or
é’l’ayiphed-.c@l@r-s@ﬁfyléicmavden)g hs ikt @dﬁ hhietdallkynil; 1. halohlkyl] —IN, —CF,—

f&ﬁio 56 afyl s @ﬂ' klb(O)ﬁﬁ R, NERR RAT YR, COOINR R,

het er'ocycloa Kyl ,

@Nﬂlzgm% Wl@(—é)?(ﬂﬁjm g%u,nc%@ﬁg)mam ®bErepRY an integer from
26 (oERPana NRD fo% ——N}(Iﬂﬁ%)m&NBilﬂﬁ%‘@mt%%c%} Fyohn AINF—N=N——;

i nteger from "is stralg
br anc FE8-Ten & r?“‘é:fh '“%ﬂpR‘V*F““YC? fé G4l formyls. Cog cyeloalkyl Cog aryl,
abinanl subzfﬁhtﬁ va{hklyélol dlenealkyl.Gl (8, ﬁﬁtéﬁ&h&}{,’ opa)naﬂy substituted with halo or

h oal kyl, C, 8
SraRyeam iy bt Te b e sty S g min by
hydr oRynad Knplghi- or br&ich&l- ca;hlhayll& itk ChatkanyR1(,,, alkynyl, C, ¢ alkylidene, Cy.

chﬁp%ntg eté(l)aYlTykleC; F'rhm%iky@l A aloa?lf:yl (%2aﬂg)ﬁ/:g‘gﬁ?ngg|CE§/|i1y]aroxyalkoxy

€2 bydamivridl -k—)'*“tH Cﬁzll@ﬂhalﬂ@H@bszthB a0k asrblonydtifuted with

& ig—gkglog hlgl)é @5 Glﬁyl Cs. 5&(:@631]()(% hé@r&lryise S’I%’:tegof.:gfr:q(gall(vyvl,t—hI\I'RW_R”, —

C(G)NREZRH,_NRI IC(O)NRI"RUa —CR, IRI2RI.3,_OC(O)RI 1> —(0)(CH2)SNR|2R|3 or —
(CH;)sNR 2R3, s being an integer from 2 to 8;

Ryo" is H, straight- or branched-chain C, ; alkyl, C,; alkenyl, C, 4 alkynyl, C, 4 alkylidene,
Cis alkoxy, Cyy heteroalkyl, C,3 aminoalkyl, C,;5 haloaikyl, C,s alkoxycarbonyl, C,,
hydroxyalkoxy, C;3 hydroxyalkyl, or Cys alkylthio; each R,,, independently, is H, straight- or
branched-chain C, 3 alkyl, C, s alkenyl, Cy3alkynyl, C, 5 heteroalkyl, C,.5 aminoalkyl, C,;haloalkyl,
Cis alkoxycarbonyl, C, 5 hydroxyalkyl, —C(0)--C;4 aryl substituted with C,; alkyl or halo, Cs
aryl, Cs, heteroaryl, Cs; cycloalkyl, Csg heterocycloalkyl, —C(OYNR;R 5, —CRsR,,R;, —
(CH)NR 2R3, t i5 an integer from 2 to §; and




———aryl.,..C5.6 heteroaryl,.C5.6.-cycloalkyl, . C5-6 .. . . . .

het erocycl oal kyl, -C(O NR12R13, -CR5R12R13, -
(CH2),NR17R13,_t is an integer from2 to_8; and WO

2004/ 087158 PCT/ US20041009339 each R12 and R13,
woawpesident |y, is H Cl-6 alkyl; C3-6 cycl oaP(KVUSZOGBlOBw
aryl, optionall substi t uted vvlth halo or Cl-6 alk

or  C5.%°h Bpé‘ﬁ%éﬁ\‘/lylmdelt?ﬁ@‘iﬂ%dﬁ Iy CaBdl Cat exlogiln Chaf*%l ‘optionally

OfubdBtutdd vatHdalo, or (RF alB1:2or @ gheRpdarl a@eédaRy stbefm@w@yld & C 5 alkyl;
har maceuti cal | t abl

structu or a acce sal t

br 2 i e G R a8 PRTes R Cdhpeils gt ester o
tredrgphpeinds for use in the present i nvention are

descri in

str UCt E(r?zg of os?me @1‘) cpr%/snlt\hl.o cogﬁggﬁg?dr u@p% 4m§£?e(s‘%?g¢rkventmn are
[ degamibd ip UYS. Pt Ny @@Séﬂa)ﬂqdlha)@lthe Nouctutgdf Focspulafly ) X5 ar e
selected fromC, N and 0; kisOorl; t is 0, 1 or 2; R

is straight or brang{1ed-chai n C1_8 al kyl, C2_8

al kenyl, C2_e al kyn’y ~,Cl. 8 al kyli dene, C _a qkk)oxy,

Cl_8 heteroal kyl>< a()é?'h noal kyl, C, _a hargse fl
Ck_5 al koxyﬁ’abtbmm ﬁzsz‘hydﬁdaéyal—kd' Y, -8
hydr oxyal kyl , --6H 8 alkylthio, --O-€4 --C5.6

aryl, --C(O)--C5_6 1y| substituted with C -3 alkyl
or halo; C5-5 aryl or C5-6 cycl gahkyl optionally
corrprisi ng 1 or nore heteroatons selected fromN, S
d O --C(ONR3 R4, --NR3 R4, --NR3 C(ONR4 R5, --CR3
F&i --OC(O)RS --(O(CH2)S NR3 R4 or --(CH2), NR3 R4
wher e XR3%, R3 Xaad Raregrlecttdfeons@mbargrO;di f f erent, each
mdepemgiéegrtll y being selected fromH C3_4 alkyl; C5.6
aryl optionally conprising I or nore het er oat ons
sel ecttés-1Po N, 0 and S, and optionally substituted

W| th h@ll@stﬁfghgr b@anéﬂch%h&m @sg_aq’kyq:nl Ql"ﬁl:rl&y |02 ? Qkyn%g Capgkﬁﬂene Cis

oget her with gﬂs orma cyclic
ra“f?gy s% E}%tffa?ﬂévl &ﬁ'ﬁ?‘l“g'ﬁ“% %j@a*a%' Cig élke?e%aowlr &m fydroxyalkoxy,
NC.. SSycﬁﬁb@ale aani (§ 5 bikyldib, Lot-eger-cf § om Ocm G5 af¥l bubstituted with C, ,

o B2 5 S S LB AP g s
afingn 1) S and O; --C(O)NR; Ry, --NR; Ry, --NR; C(O)NRy R;, --CR; Ry, --OC(O)R;, —(O)}CH,),
NR; R, or --(CH,); NR; Ry;
where R;, Ry and R; are the same or different, each independently being selected from H,
Cy alkyl; Cs; aryl optionally comprising 1 or more heteroatoms selected from N, O and §, and
optionally substituted with halo or Cys alkyl; Cs cycloalkyl, or R; and R, together with the N
atom, when present, form a cyclic ring structure comprising 5-6 atoms selected from C, N, S and O;
and '
s 15 an nteger from ( to §;
A 1s Cs,yp aryl or Cs; cycloalkyl, each optionally comprising 1 or more heteroatoms
selected from N, S and O;
R, is H, amino, hydroxyl, halo, or straight or branched-chain C;¢ alkyl, Cy. alkenyl, Cy
alkynyl, Cis alkoxy, Cs heteroalkyl, C,; aminoalkyl, C,; hatoalkyl, C,s alkylthio, C,
alkoxycarbonyl, --CN, --CF;, --OR,, --COR;, NO,, --NHRj;, --NHC(O)R;, --C(O)NR; Ry, --NR, Ry,
—~NR; C(O)NR; Ry, --OC{O)R;, --C(O)R; Ry, --O(CHa)q NR;, --CNR; Ry or --(CH,)y NRs R;
where ¢ is an integer from 1 to 6;

nis 0, 1, 2, 3 or 4, the groups Rz, when n>1, being the same or different;

i
:



R2 is H amno, hydroxyl, halo, or straight or ..

branched-chain C, _6 al kyI C2.6 al kenyl, C2-6

al kynyl, Cl1.6 al koxy, CI1. 6 het er oal kyl, Cl1_6

am noal kyl , Cl_6 hal oal kyl, Cl -6 alkylthio, Cl -6

veb k@ewygassbonyl , --CN, --CF3, --OR3, --COR3, NORWS2004/609339
--NI-1R3, --NHC(OR3, --C(ONR3 R4, --NR3 R4, --NR3
C( O) NP iRB or animegecy®B 1 1.5 O O) R3 R4, --Q(CH2) 4 NRi

- - CNR3y R, QfCHoﬁCfﬂﬁ%aobﬂR?? df%:;})m’-\b--b&))q LSc@)-- 1t %gef:H—N-- and
froml_to 6. nis the groups RZ,

nil, d*éuﬁw‘éo't‘ﬁ'ea%h@as%e"wﬁdf erent; -9 V\o 2004/ 087158

PCT / US2:0 0} ROB38n R; dn9 RO a:@ ﬁnd@ﬁbn&dﬂtlﬁ&%teﬁ ErOWNHL ad DstrRight6r branched
C%&FO) dlky?kq%ﬁ:?haéwac}g@ﬁcceptalagga?t) eﬁtfr r§)rcrqn@(th%r’eof 4

al kyl ;[0a29] absklribine ambodménss, @R&o%oumgammge Rstlﬁl’]ﬂcsaﬁ invention are
ad'e&n'bﬂfjg@e@qﬁ{é l%ﬁ?{g 10110N0e qO/gfofl{pg (ptﬁfaca iOllS rtéurrrf 51?1&){56)1"76418) and have
dbewpetatsloéFambie (Viest er or prodrug thereof. 10029 In

sone enbodi nents, the conpounds for use in the present
invention are described in U S. Patent Application

No. 10/ 329, 455 (publication nunber 20030176418), and

have the structure of Formula (V): (V) whereip, R is

a nonor adi cal sel ect!@d fromthe group consfsti
optionally substi d Cl1 6-ral kyde, m@ptionally

substituted C2-6- I I \dene optll onall |y sgbstit ut ed
C2_6- al kenyl,:_opti onal | tit ynyl ,
optional ly substiyuted -Cl | a1| y1 I optl ¥
substituted O C2 nyl, lgptiknallyy substituted

O - C2- 6-al kynyl ; op361| onal | y Psubé?t it Gt ed S-Hc1-6-al kyl ,
optionally substitutrRed S-C2_c, - al kenyl, tionally

substituted S-C2_6-al kynyl; ms 0, 1 or 2; C3-C4 is

CH2-CH or CHEC or C4 is CH and C3 is absent; R2 and R3

ar.e L ndependent|y selected fromthe group consi st | ng

of “Hytir ogen, optionally substituted Cl1_6 al kyl,

opt i orkdks ymskaichitseited Bm the GbuBcabiktitlg of h;ﬂioﬁ&gbl’!;ubstltuted C,¢-alkyl,

;%ﬁ!ﬁ%g;’ §u$£t{t§t%l &C taﬁ%h%ﬁg I'(lyﬁt donaé' sug%ltuﬁ & ﬁg-%’l €n I%t trl]oenglly S%Esrt%uted Ca.

Ssetﬂl@oxle@btibmélmsummgd SupCoatisl, s'pmqmgll)o@bhyldcrdo@eﬁ?z s-atkenyl, optionally

NatAORA. o BY IO AREIRNGLIYRUOSE] Liihe gqaﬁy Atk¥lied s,
y su

optl ona kyI opti ‘o

silisali eptienslly ﬂ’fbww@ls-ﬁcarﬂlleﬂ and optionally

subst iy 4oedodt yl het eroal kyl ; L' and L2 are biradicals
| ndependent I}}/ sel ect ed from t he %r oup consisting of -

C( R6) LR Ho=EHRe (B or O RE)and Gsisabsenting: and - 0- ;

m er eigd af kg’ ar@ nﬁieﬁfndéﬂﬂy s@dtebd LidriTRY ghﬁp %@rls%ﬁrtgeéf ﬁyﬂ&@én optionally
e

R BLHR, SRAY h 0 e BT & Vet such o

R”and R’ together form a ring system;

each R* and R’ is independently selected from the group consisting of hydrogen, halogen,
hydroxy, optionally substituted C,e-alkyl, optionally substituted O—C, alkyl, optionally
substituted aryl-C, s alkyl, and opticnally substituied arylheteroalkyt;

L' and I? are biradicals independently selected from the group consisting of —
C(R®=C(R"), —C(R*)=N—, —N=C(R®)—, —-S—, —NH— and —O—; wherein only one of L
and L’ may be selected from the group consisting of —S-—, ~NH-— and —QO—;

Y 1s selected from the group consisting of O, §, and Hy;
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- W0.-2004/ 087158 -PCT/US2004/.009339 X is-a biradical

sel ected fromthe group consisting of

---C(R6) (R7) _.C(R6) (R7)--, _ C(R6)=(--(R7)-, -
O C(R6)(R)-, C(R6)(R) O, -S-C(R6)(R7)-,
W@@%ﬁﬂ?pﬁ%--- S— - N(R")-C(R6) (R7)---- PCT/US2004/009339

g Rﬁ’}(w) S g7rer fom REpPRFStiae! —CRIR)—CIOR—,
= CLROHOBENR Y=, CRURRE)G-RY ) =L BRI (I —C(R)(R")—-5-—, —

%@TW 4R7) ﬁﬁ)@i@m (RER M e RS CRIR)—, —0—
ORKIR“OI@R@ ( FA-CEROR)—CR )@@%) ( WR“)Q(CW)@(JRJG(RG)(R ) —

'ng{ Qﬁg&wﬁ}@g egt%gi@ (f{l) It{ﬁ@ group B@‘ﬁs. St g&gf FNR)—, —

hG@® e CR I BYen aﬂdry@ﬂb)eyc(R H-GR’ )(Rdy ano, NR' R',

N(R e Ra i n t n rogen,
C( 6) »g( %rlr:'s{l l)d RUE}E' 1%94 héﬁt!?légé&édl fé(;nnz(élre ol 8l Eéftl Ing of hydrog

d]a@_gen gycp(%y, mgﬁ,tcprqjlﬁé}l'ff\ ﬁén%@s}—l—@@f IR boatfc&ynplly substltuted Cs-alkyl, Cye-

ofdkdnQnat, |5§élk§ﬁm3t |Jp|d5rﬁﬂy Osubréated- @I—k@Q)ﬂkyl OfkibRNA! du¥stituted O-aryl,
in RN is sel ected

substitute

f?%'ﬂ’i‘aﬂ‘ﬁé“bé%‘ﬁ‘bo%s F@W\Y@g 8P¥@§6956‘§‘6%9~a§1@a‘5m¥ fonal Iy

SubSt IWhﬂe@dR {Slseleetall ko the [pOB OnsistingSATHRdOEEAOLHABRRESLY substituted
) ounds for use in the present invention are

de?crl jed in U S. Provisional Application No.

60/ 4320692, aldsohra\cabodimersd, thecdompeund$ fdrasenid te (p\’ﬂsén,t iRention are

(R%I%:Arriél:s% 15%_ S, W)vglc’&éwpbw%@r 569/%3\%622 alzdu}%%n%g Lt?u?u*e of ForTula (VI):

to 7; Zis seI ected fromthe group consisting of
A R4RS), (O, O, N(R6) S, 0O, NR6)A(O, CO-Q

and P; and R4 anB [ ndependent | el ect®d from
t he group conS|st|n of hydr ogen, h@dl ogenyy” hydr oxy,
nitro, NRGNGi, opgd |1y substitutjed aryl!, aptionally
substituted heteroar WMMQJ.NWt ut ed

C3. 8-cycl oal kyl, optio y substitu eterocycl yl,
optionally subst ituted C-6-al@wy), optionally

substituted Cl-6-al koxy, optionally substituted
phenoxwheregpt i onal |y substituted C2_8- al kenyl and

opt i onxalsa)élrasdil% é&%ﬁﬁf lzcgﬂs{& je\l kynyl ; and wherein R

and R2 are ect ed fromthe group
consi S\’rher?gltbéfsuopﬁﬂomﬁwﬂ/to Substituted aryl, optionally

subst iZ 4t88AGHLE" ) %y t .
C3 8- cyc| oal kyl, tﬁ?{%rﬁggl%ﬁg%g?&% ed E’S{‘?%o&’yc(f’wm )C(0),

Hhad ya“s"ubst ituted C, -6-alkyl, optl onal | y

SUbSt I Hn@ R° Grer @d@lﬁllﬁﬁm& sele@Bd ﬁ@ﬂathé ¥roSh Bsisisfirtet (ﬁ”dnydroFen halogen,

S- al kenyl 6ﬁpd pti onal Ig/J substituted C2-8-
roxy, nitro, ted aryl, optionally substituted hetcroaryl optionally

optnonally substi
substituted Cyg-cycloalkyl, optionally substituted heterocyclyl, optionally substituted C,_g-alkyl,
optionally substituted C,s-alkoxy, optionally substituted phenoxy, optionally substituted C,g-
alkeny! and optionally substituted C; g-alkynyl; and

wherein R' and R? are independently selected from the group consisting of optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted Csg-cycloalkyl, optionally
substituted heterocyclyl, optionally substituted C,¢-alkyl, optionally substituted C,-alkoxy,
optionally substituted C; y-alkenyl and optionally substituted C, ¢-alkynyl;

wherein R and R are independently selected from the group consisting of hydrogen,

halogen, hydroxy, nitro, NR°N®, optionally substituted aryl, optionally substituted heteroaryl,

-11-



wherein R and R3' are independently selected fromthe

group consisting of hydrogen, hal ogen, hydroxy,
nitro, NR6N6i, optionally substituted aryl, optionally
substituted heteroaryl, -11 WO 20041087158’

WwE bRt/ 009339 optionally substituted PCT/US2004/009339
C3.8-cycl oal kyl, optionally substituted heterocyclyl,

opentionddly lsybsttutes Ch-t-artleakyl, optIOIﬁllﬁbdbytitutcd)hﬁldrdnj}aw yptlonally substituted C,_

SUbﬁE}llt Hﬁtﬁ)q?iglsi%stﬁutgd))@{ k- l?tBEy %B@!»nalyy %ﬁgggu uéz s-a||l<kr)1)/l zind optionally

| keny t1ona titu
anﬂ‘b%“% R@Wﬂﬂraédl ndependent ly sel ected from t he

gr oup CROMH K1 1O irEpeRYL P 88 Ried Hkl BBl it |
%‘Eftﬁt %{ i onal | y 1 supgst I t)ﬁt edtehet ertoar@lol IyCoréitgtkﬂ% df h?(li gé'i:n optionally

B> wEoElE FErgarkyTcoBt ?P&ﬁ%ﬂ"wubsgims@@p ceyelogikyl, optionally
heiuﬁftmﬁg& lhw?mc}ﬁm ' ma"‘d“y Sidmbddt @t @ﬂkﬁl_oﬁn(ﬁlalllsy lsubstituted C, s-alkoxy,

By b O b Bl o s S be O lBett ¥ ut ol

C2- 8- aI Ryl . @lﬁb@ﬁch] sti@rs GﬁdwnSgtsrpbtﬁﬁdjfpﬂﬁlplﬁhﬁﬁ\ﬂhﬂgompound of Formula

S pgﬁjcz{réé gep%eggp lF%?ree qg_ E‘S(@plgs gﬁv V\Xntheseis Eg th§§fnc§)¥|8%ué@sr ae presented
of bddvese conpounds are pr esent ed bel ow

1, 22 BisBl Aokt nRensh i BhHRalidofuhad/(s3 PRI Adi no) et hane

(55- LHdohp) 1 R0 o
4-( 2- ox[objéﬁm mQ gg%agl%r?xlg W?éﬁ%ﬁ%ﬁe OJ.; 271 Bél)plpen%ge (027g1.25

T, LR b0t 98 s i K (6. 1k nolkrcghanol (2 L)

( Oandl éha@en at 65?53 dvemight. aWekceinh 8P acdide Whik adRB Qn&thé‘ﬁ%&c@ﬁltered off and
(ge ver. ni . @& Eed and et hyl acetate were added and

th ‘gf"o%ﬁ If BYFCSPPPHAY " dried to give 113 ng of

t he ti t{besd] con'pionme. (DMIAB&RYL 5" tHINMR (DMVB)2016)2.16 (m, 4H) 2.27-2.40 (m,

4»—@8 %456@”% aop’ ?9)94?7—%%( 4@9}37 82% %%1_592—7;10%@9%5 ?ﬂ 7.16-7.21 (m,

( mH)23d) NMA.(ORISO-QP5 staappo 9, 538t06.3, 10d.6-189.2 112( M 121 2'-!)291;3@9 9, 154.4.
Nzil\‘l% W%d%}l S 29.4, 50.9, 53. 9, 56. 3, 1009. 3 1009.

%29.0, 129.9, 154.4. LC-MS[M H|} 4614
1, B4-Bls@( (Aot Deialbewi ipepaling-butayd iy fipeddedien) L pusane
trifludf@@dbel at oiaf 55s Lhdr2B A)ith] DA dbeAzividatolind syl phpatidyed(1.1 g, 5.0

a5 PBEBEH ) 501 o .BLPAIACL 05 B o

Kzaedxshaé@ 860Y; fopnipsdayrpWatea pardl asltyhagstalte 8e ndded Ind thnatganic layer was
SR INALO S el and iR RS THALGEANE BLRY &;@%@ommphy

wer e ad e organi c yer was
£ Py o SHeDR o At By (L Phsior e 02 mga@f Uk ioxegniigidazolin-1-

CO}] rn&%%ﬁl‘%@f -aphy) wfn(:ls{vgansecﬁr(oﬂml e AR witRout further characterization.
Et OAC to glve 0. 22

4- I( MEMIU A8z mi dazol i n-1- vyl ) pi per| di no) but anol

(55- LHdd3}5] Whi £ thiM@s otIseOH10 (4. neshﬂ)enmdda@gt 0.93 mmol) and
further characterization. LCNMS[MH - 290 00

i dthipramedfans e mipwag cqafed Ao -5°C gndr girretden) 0.5 DN@@&I(/'eladee (73 pL, 0.85

0. Bol R dad@nghd i bR IRERANS 54 Rkdn MRS 9@@'5@@' m
- 78C0§a:‘ryfgl)sJ stirred for 0.5 h l:h()<al ylc Inorl dlg (73 thylamine (0.54

0.8% 3 B! Voers Iedad e &ier of e Yettlovas rkaébfoomtempraa@re Water
f Odnd Athidebetethh@Nds Adddd did 1k dr@inlRYIbRFWAE scpBa®d andThashed With saturated

m’[g%v% ;f&‘ﬁds Q%%%{e)( félﬁ:ﬁ(g? ! he?préfa?eaal'lg? resmult)l(ntgl'zli deeh)\flt\llg %va? lllLsglV\\fleeddm MeGH (2.5
mL) and 4-(2-oxobenzimidazolin-1-yl)piperidine (0.17 g, 0.78mmol) was added followed by HOAc
until pH=4-5. A freshly prepared solution of NaCNBH; (54 mg, 0.85 mmo!} in MeOH (ImL) was
added and the mixture was stirred at ambient temperature over night. Water and ethyl acetate were

added and the organic layer was dried (Na,S0,), filiered and concentrated. The residue was



—and-dichloronethane was added and the organic-layer

was separated and washed with saturated brine, dried
(Na2SO4) filered and evaporated. The resulting

al dehyde was dissolved in MeOH (2.5 ni) and
Vﬂoe‘ﬂ'ﬂé&%ﬁenm m dazol i n-1 -yl ) pi peridine (O. 17P@T/USZOG4/G€I9339

ol | owe unt il
fr e‘gsrqi? d|)dP é%&?téjpcggllﬁt% ﬁ“rti%dhéejﬁ%%!fé“’f @A’Lﬁdmﬁ g (412 x 250 mm
mT01|5)pmh 01800 1 (eI raNn ) H, 0RS1 % atslde;dcarm\r/mte(mm@ wrgﬁdm&o 0:100)]. The
stirred at anbi _ent eratur% over m%
ot 1< eBvueranes! ST saeaHnt MUMOPHSHIRCHK SiorOBEMR (€D0D) 5
dr i 1e89- i Ma@Sad), 2.06-2114 aﬁem),amw -LIN@E BNy, 3100d,32 TRESH)ES T 31€ 82 (m, 4H),

aqué%%sﬁﬁ %%OWQ?Y;&DGE ?’%29 2?@3-?@'?&6@%%? in

[ Luﬁ°(d—(é@mhvwn(etﬁdw@n—ky%@ﬂdwv)penl@OHJMEm@,E) 0. 1% TFA
in H2Q M0B%h TFNOMO@Wéﬁpfﬂ)GT@@CQOT@HQm Baprobalure used for the
0: Jp%)irlat:onﬂ?% Lﬂqb%319éJMHQq é)gﬁtglﬁ)l H'({_%akg(ijn l) 'ﬁg%fhec[ays%§ 60°C, water

the trifluoroacetate sal
1. 89 idds‘és ardithe proqyict vas ﬁharfzd ofﬂto qg% 04790 of the Figedxomgouney

4H) 3] 32 ‘ﬁmm@hﬁn o%ﬂ%?@ogg 2@1‘?11 5‘5"1165 (g 45D 1.70-1.85 (m, 210,

H)ZIOLZQSI\{@ Ek/} pﬂlzlbﬁl 2@ggm24H) 305& 15 (m'_?H) 3. 50 3 60 (m 2H 425-4 40 (m, 1H),

5- (Fs(72rsQuoRBNZ 197 #8@0 iR e Wik REBSD) @'25‘9)2%%”&8@[‘9& 3,50.7,53.1, 58.4,
(55-LH 2742 100361 Conpound 55- LH 27 was r epar ed

acéétédloﬁé 086t e Optdedirel 2qdeth 3ok CMpEM- aration

of ; r by 6.0 Mol ).

Af tjgjrSB W(%gvgﬁzﬂﬁdggéﬁ ’&g{? gL ﬁw&a@%{é‘éign A)t he product

was fil iMB&Ed offompeung (BHeH-Bl A)gvag prsparedrecariiing todhe procedure used for the

conRamathn d033H. ( O

1 ?5%%1 lgosn Pg)%;i 25%%5 chfpgﬂplkﬂﬁ) % BP o ﬁlo'ﬁ'lg] %dﬁ'l was purified by

Zwrepga% L@stll’ﬁl] co]gpq)'l (218 )935031111515(% CQ&.@B) 0.8%49%A3n @@D/O 1% TFA in

(r mméﬂ%p%%ﬁ% él‘gju{nmto 4oy i‘hQ%olJen@l-alag Ra &k&:d and the residue was
.35-7.45 (m CNVR (CD3OD) b8 4,

32 dsssolg:d 117wat5r§mi d:c@lgroalethargl Aénmollw l)ydroxlde Was addecl untll pH 10 and the

109rdanit 2akeOyak AdieSWNa528), BiterdP6hd LoncdbRted.; The residue was dissolved in MeOH

)%|C5 %?é&%u Fﬂa;%g(?ﬁ%ﬁéd’ﬁé g gdqfékz ‘0 %gré%yrgpgd aség lr\flbg alll]%a_ted on preparative

( SMH{Euda&lum&imxe@a&ﬂd 196&@N elﬂzm i%Orftphﬁ HgomeadWAem CH,CN/H,0
?g for the Ie@aratl on of 55-LH 25A usin 27A

6] (3 1 giadﬁ:ntntﬁg )] Tﬁg spléig}t eya&em«gatﬁhzﬂdfl\f}égst added to the aqueous
pr eplaictuniieHER). Th btodact &ed flred 0B hnddried &DveMMMmeloB tHe 1iRd compound.

51 ot adftafe” { o RoEFROBALSLER, b b e ek 2 im

and 16@@5r(&sn1dpe 40as0 (6] GH3.vE8l20 (in,Wal).es. 288k (m, 2H), 7.02-7.08 (m, GH),

=" 7053 el oG TLCHIY S by oA 3pdoBap 2 10 Plbos, 110
f| 12 e3,ad8. a,nd9 cassentragsedd) Toeir esi due was di ssol ved
in MOH and trifluoroacetic acid (5 L) was added. The
t r it R fdhewbariwiain- lwhgirgignolarengror s dfeifar at i ve
HPLC [ Lygeaoicol Wil ®ds dhadked S8h MR 04&)5%%(1@)%);9;)&]‘1({%6 (109 g, 5
TFA in H20/0. 1% TFA in CH3CN 1420 (8:2) :1 gradien
t o "ol dicflorophgdapetpans{sOnds 2avmh okl do- éfha ﬁ\mwﬁwaghanol (10 mL)
addgdsthRentah60°8080QUSys. SWhidt b@M aliE landm?IEd-I@ wer-gngded The organic layer
product was fﬁ}p%ered of f ang ried to give n‘%
t hé'® FYPEAeE AHpBE ATA] HersR e bNRﬁ#‘T‘tf%?Tﬁ)mg@PiY $101, %6 NH.OH in

( meZj'ﬂ)/eth)il. a&Bel B aﬁﬂﬂhen‘}bb prefaraitde HPB2 (Ama cé'llﬁaﬁ (21 2 x 250 mm, 15 pm

Sé) % Aéljl]% %0/(%‘_{? TFJ} IIO%H#%@(Z% é?_ﬂ gradlent to 8%0)] The solvent
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7.36-7.41 (m_2H): i3C NVR (CD3OD) S 25.6, 26.6, 28,4,

50.7, 53.1, 58.3, 109.4, 109.6, 121.0, 121.3, 128.5,
129.1, 155.1; LGMS[MH + 503.1 I,
3- Bi s(4-(2-oxobenzirnidazolin- |
w@ kjopiogresd di no) propane (55-LH 3B) [00401 A vpeal/usamn4/009339
charged with 4-(2-oxobenzi m dazolin-1-yl)piperidine

( 1 o9 eypporgted aaioNOH wehpdsied to3the atispisophitien ERBEHFL). The product was
2Rk ofKHeGRd (Ah Gelhind énémP bive PRInEIRARMRAED dohDodtid L)

and shaken at 60C for_ six Water, ethyl acetate

o NookOALTs TASRHCCEr@DYS b 88 (yhh. 2 M8 ibh ABA62 (m, S
and 15he; éﬁsdfﬂuﬁoz_?\ﬂ@% @uBif, '7%9 7%(& CH}HfmeMoO(FlIPtzgii"%E’MR (CD:0D) &

[(Si02, acetate
L3005 4 ha B P GIBL U P 5( 195.20157 TobG MSI-HI” 475.4

15 % T H20

(5 Byl o d e by DRl T | B-EAN G TR0

2004/ 08IM04Y PCHY USZW@@@%@@ Mber@bhbéﬁmlrdﬁd]dm@qne (0.29 g,
vas sadaed, 1 inésrbg 1&%9{%951‘1% f(@ﬂ)' &) B%n 'hdo3 REIFAD 1. ﬁ%oi) a0d cthanol (2

product was | tered wat er and

t oMY gl shajesn ﬁ\f%@ o¥eh élgbtr ET ar&ﬁ% afﬁatte Veouged.  The mm*ct was filtered
( Coxrehd dred 1o pffa- 1$481§0fmt1@d)comgou3@ 2.28 (m 4H)

2.48- 2. 62 m W n} r?:;g 4.28-4 gn]/

2H), 7.9 9K quq)D;ol?)@g@,l 30 ) 2443 249(§mNM:Q 2.67 (m, 4H),
(Cmm@bobn 8&6 4)68 (2811{4 6 SiQs 87, (m5ﬁ{)16 951360:3@11 14919 752, 7126%5411 PC NMR
121,11, 121, 128. g }-%g

1, &0 fpﬁé%ﬂg 844%%5615 é% 5t9rr é‘zﬁésd 9r‘b[1 8.8) éah73§ §F-MSIM-H]
)plS@?peane (55-LH 4-3A) 100421 A vial was charged vvlth

1- ph 38tr|azasp|ro4?decan4one (0. 29

1. é@‘ﬁ@%@#}benzzméwlmJoy)mew@cﬂrf ﬁéﬁ@@(mndloo)gop@re@%m)

K2CO3 (R’O g, Ahﬁ%ﬂﬁiréeda\ﬂﬂl ﬁEZt@c@@nmﬁ%azdm)l ﬁﬁﬁ)emdme 0.13 g, 0.6
shaken at 60C over ni Wat er and acet'ate were

ad g, fI'PFéOfBT%%ﬂ?E*lOP%ﬁgG"fH[I ¢-6 mag: 610 éfhivﬁ@ri Eoming)) gyidghanol (2mL)

15 a a T CI'E an e mixture
z gngd_"% 1%2 i dvec b tfb@aiaygonpgylgfg &&3??% dz'é Iglg(a%cvgs%@a) Pthe mixtu

4|__|)>v’as shgken g}) §Of°( HYO egifﬁl))na] ﬂ«'i}@g VY%er aml_lfthyleacggte gverg?a(dtierﬁ The organic
2|'|)a,ye16w959d17fed06Na€S’04) %ﬁeredﬁnﬁ%oﬁce&?&té&ﬂ T‘RH residee NMR purified by column

7, 116.
18 aSy (Siojs, B N 31 MERp R (T dabuasiet LM [t
3- bynrfictry@q8 HENZIoMine 32 gafticles)y).15% TFA in H,0/0.15% TFA in CH;,CN/H;O (95:5)

Fgggiggrﬁéf? ol BBe b L AShPLERANG: S 25501 R casc, 0.1

4- (RAGxHI®02%iFdag QI—%(L'N/H 5 [ Di(P e Eiabiehi@o 000113 The sdhveit was evaporated
I . OdOopr opane

hl 3- . (64. 6 ), K2
(o baditif il R SORESPRAE AL B b, ToonEma hies festned (NS0
60Gltéred arﬁleV@oﬂaymyteﬂd But ik pff theaitied corgpo(@@l 85 g, 0.6
nmol ) dde h t r
T, adarpednar TPtk cpgoll S #F PuE AT TPa bl TV, (. e,
addeg-2. omm D)y AN5-¢.24 @y 2h) WkSs2. 58 (ne GHE, NaRSM) (m, BH), t3ewad 7 (m, 2H),
an nt r at resi i by. colu
i aRars gPabt " afb s ol fa i e RerPdeE T2 25, 27
( 129)1]28 PLRpaSHE BoE 5&&-5\28, Byt serds 56.5 109t 109.5 Q8.0( 183X 128.5, 1292,
g@ % @@h},%& , 0.15% TFA in H20/0.15% TPA in
? ?9 1 gradient to 0:100)] and
pr egamamaag,ép&ﬁhgzné)lpp@anmb WA7(21.2 x 250 mm 15 m
C18(2)., [0%4&] 0 A vial was charged with 4-butylpiperidine (0.13 g, 0.9 mmol), 1-chloro-3-
iodopropane (107 ul, 1.0 mmol), K,CO; (0.35 g, 2.5 mmol) and ethanol (4 mL) and shaken at 60

°C over night. Water and ethyl acetate were added. The organic layer was evaporated and the

.14-



e —FEA A H20/ 0 06 TRA- - n -CHBONLH2O-{-8+-2) {91 gradient oo
; to 0:100)]. The sol vent was evaporated and NHAOH was
added to the_aqueous solution to pH=10.. The organic
| ayer was dried (Na2SO4) filtered and evaporated to
‘Wéi"’d’“ﬂ*&l of the titled conpound. [00451PCHUSNR009339

0,93 (m .3H), 1.18-1.34 9 :
| o "é,as PCJHF tedg yf pre I AN [‘%’WFSMI}]&@ G 340 (1. Sk particles)
2H) 0.25 B8FEA D8LOM 158HFA 20 O¥C3VIDD ©5%) @H) grad®enil-03108) to give 6.4 mg of
(m .. 2F 4.26-4.36 (m IH), 7.02-7.08 (m 3H),
7 3‘89%‘%@9“?‘%‘{”“? . E3C NMVR (CD30D) 5 13.2, 22.8,
23.7, 2®047] 28! PBNMRSICDChBBO&} 1.86(n2 6H50.18;1.333m118153.42;1.74 (m, 6H).

155 Bl ifon S0 v P S i MRty 20 o0

pr opeh 82.0 46-1L H-6 75. 4 [SOLBAIEI}M&[M%]T 32@s charged with
erl di ne 1-chl or o- 3-
oabb BRIzt & i drogsertp s (S8 G s
nmol )  an@o4s) hanalvidl %aﬁhhar@ﬂdm&hfa@aﬁo&hmﬁ@iazcﬂ}nﬂ\w)rpnpendme (0.44 g, 2

oy 8P Ut SUBHETE B ind THED KetOUD B0B.ar DETTRE Himhal 0 ) e

PCTéheis200 40 008339 daesiwae winsddeuaid ihe grddyct prae fgred bf¢ @ give 400 mg

0 1R R o TR i R e R R, BRAAS Rirg12 x 250 mm

gr ath gerntClS(@) 0: I%OEP)A] inttQOi 1VE€TIRA th CHYCHILO(&2) (Giltglriﬂdant to 0:100)] to give

MR (CDCL3) 6 0.84-1.10 6H) ,
gfz‘h%tgpé obhd oo T )(m 611). 1. eoh. 9;0(m

2 2[6049] 32 W_WDJQDBS R7OR3A (my, 481h))2.32- 366 (WYR2H), 3.20-3.28 (m.

gDﬁg%s% Of—‘%)ﬁgl %ﬁbjﬁ\;@gﬁ &0 H 2%1;373%23?09 {m38nl735.7.40 (m, 2:); C NMR

1, 3(@;@@15 @24.3%8b¥nk |531?.1,| 5ddz@la, 054 1094, 1 0P, per.1,dhd] 1285, 1282, 155.1;
pro M(I%? 2444 30B) [0048] A vial was charged with
4- i mdazolin-1-yl) piperidine (0.44 g, 2

mmlr )3 Bzf:wmjazm;ﬂﬁw&mynpr@ﬁcﬁemﬁLfﬂljpmﬁl %( K2C03 (0.35 g,

2.5 6

To-days. 0@ e "B Sanscoredhuer R pRoRteme i i f 2 Plg). 1<bloros.
of f ioliépreanee(54 00, MYmnG!)UAEOP (OIYCT. mfnmblaametﬁ&et (mixﬂwaﬁd shaken at 6C
rprlr'lr: ACI éfg 1&%& g%?g%rw%%!ad\égd al_rlg AC ;{tl Ldga /ag? h@;}éﬂ?{ﬁi’(ﬂengl HI’!CC?( to gwe 145 mg of the

CH3G@Nd ki2epquBd.2) (9:1 gradient to 0:100)] to gi ve 50

10 ar 1 ol ! S SREREN L R o s Beb EIRODUnT 265269 (m. s,
4H) 3, ém Gﬂ.(réSl@)SﬁSTSSGldﬂ) 2H% 628699 38, 41N 7.20H) 26 gmz ;3C219MR (CD;0D) &
b e 1 53105, Thed, o o, MG M s B S o

121, LBIS}QZ@Z ¥tro- A?rg?ugnomgigﬂpl%nyl)lﬁﬁ pé]mzmyb&oﬁ@[e M‘S hﬂH" 1 tﬂﬁ 1.0

1, 3-Bi Z&gghen -1 pip g_ro pane (55-LH I éﬁ
[ 0050] I A @@&ew“tﬂh( prgﬁfhtrmhﬁ@ﬁa%m nylirgperazine (0.34

L, 128 rﬁmj )lvchlaroghl'o@fp%pghe (SQG;ODEWK%@ 17 8 1%{ mmol) and ethanol

3) ég z‘; and et hanol ( )
and( a%éﬁ@hsha‘fenew F%.ﬁvq 1*% Walys wasted angishe pieriyeioiaa fered off and
t hedfaorkisestavasiof (drefard) @id 228 A ofl te @ted Ompduiv@ 145 ny

of the
[0053) ‘H NMR (CD;0D) 5 1.74-1.83 (m, 2H), 2.46-2.52 (m, 4H), 2.61-2.66 (m, 8H),
3.18-3.23 (m, 8H), 7.37-7.42 (m, 2H), 7.76-7.79 (m, 2H), 8.04-8.07 (m, 2H); °C NMR (CD,0D) ¢
23.4,504,52.7,56.2,121.3,121.9,123.5, 123.8, 129.9, 141.2, 148.0; LC-MS[M-H]" 591.2
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__titled conmpound._[0051] ''H NVR. (CD30D) S 1.76-1.86 (m

2H), 2.44-2.51 (m 4H), 2.63-2.69 (m 8H). 3.17-322

(m8H), 6.81-686 (m 2H), 6.94-6.99 (m 4H), 7.20-7.26

(m 4H); 13C NVR (CD30D) 23.4, 49.1, 53.1, 56.5,

wid 200®p87180. 0, 128.9, 151.5; LC M5[ M H] + 365. Beiis2004/009339
3-Bis(4-(2-nitro-4-trifluoronethyl phenyl)-1-pi perazi ny

1) p’rbé‘é(ﬁe(z é%atttnﬁowsfsym{z@wgqaw%r% 46k@s charged with

(4 (2 nl[ﬁﬂ’s@r4 tg hﬁllwh@ﬁp‘i@wmh M?@Q%hy)oﬁh&%%ké?&né@ 194, 0.69 mmol), 1-

- 3-1 gdopr opane
nmﬂhbow k@émoaatrﬁ (1?? p@ Oi4 zsn%pqosa(ﬁa n@s Rdf esrrmol)( B ephanol (2 mL) and
anGhadaken *atforlitle GafsOnwdidr WRs SHRAYS and ﬁBdu\éﬂﬁasm@Q offRR dried to give
the rOdF% g\f/‘?s fil tgred off and dried
Recr i “BRP2Spr opanol ) gave 226 mg of the

titl ed ¢anspioundH NMIR §&h;0DHs VIR 1 GEBR0I), Bodla. 634@1 4ﬁ$ 2(1m2 26 (m, 8H),

2"')2'@%4%%2@2376@2(?@ Bgﬁygc}g%ggg?ﬂ;‘g %:25}2% 2857 80.936 (m, 4k); BC

8 QMM B (O, 00mNS 2216)320143@ VR 56.€D30D) 122.0, 28.61,126&0.144.4, 152.8, 176.8; LC-

é\z M’Sﬁ % il 3, 121.9, 123.5, 123.8, 129.9, 141, 2,
fH b K]S I\/H—|] + 591.2 WD 2004/ 087158
PC—E'iﬁ?(QQﬂ‘JQIQ@}?l&%ll iperidino)-2-propanol (55-LH-47
1, 3- Bi si4 2- benzgt |pazo) pﬁerl(dl no) /

ne
( 5 5- LH [ 0055\41[a N cgfirgfwa\glt}b a(?-&ggo%agq{yl?plperdine (0.15 g, 0.69 mmol),

( 4'egl'zhlb@ﬁ1§ﬁﬂﬁ mﬁﬁpb ¥4 nkioR 61(2@051 @7@1% @50 Gbmog aﬁ@etMnBPdZ)rnL) Lind shaken at
- C an e

d ca3
SCH WDy BT Beviioh g 3¢ RcAa: Mhidebond irigigo give 140 mg o

fortheftitwmcdﬁaamnd Wat er was added and the product was

compount?Sfloosa Mt Pty o501 4. Alockili 4721252 o s,

1. 9@73.183m( 6H), 3194)}4.02(ml 4HR 7. 267 (2 (im, 28)7,44-75 14; D2DABSL D6 (m, 4H); °C

?M&igﬁgé%g&zzﬁ ﬁ?.z, 1%3&1237 é‘%@&‘ {%%&B;U» g245'.07, 156 1, 1344, 152.8,

23.1632.1C-MEM-A)" 6312, 56.6, 121.7, 122.0, 125 O

126 1, 7

. 3-Bi @Q?IZ benzoeepézdgﬁ"yrftsjgﬁeﬁ%r?‘f%lq%g e [5'? %Bﬁfﬁm invention include
( 55h€L0I9hm®)1d e0EeLa Rilwiath indiscletdinde®l PakedtNo. 6,627,645,
(4- (2-benzot hi azol yl ) pi perdine (0.15 g, 0.69 mmol),
epi chl orohydrin (27 }rL, 0.34 mmol), K2CG3 (97 ng,
0.70 mmol ) and et hanglN{2 and aken at 60 C for
five days. Water was>added and t He poduct was
filtered off and drl ' titled
conmpound. [0057] "'H ¢ . . (m 4H) ,
2.10-2.20 (m 4H), 2. .._. .52 (m 8H), 3.07-3.18 (in,
6H), 3.96-4.04 (m 1H), 735742(m 2H), 7.44-7.51
(m 2H, 7. 88-7. 96 (m 4H); 13¢INVR (CD3OD) 5 32. 2,
32.2, 41.2, 53.4, 54.2, 63.2, 65.7, 121.7, 122.0,
12 Bn@the rogpoundsid Fornulas S @nd X, Zrhich; ard GsdiBpMaH].$. ARB. Mo. 10/329,455
10 Efolre= nts, the conpounds for use in
thgé%]rlgggnnt mv%g%b?géﬁn?)ncl ude the conpound of Formul a
VI, which is disclosed in U S Patent No. 6,627, 645,
(VII) and the conpounds of Formulas VIII and I X, which
are disclosed in U S_ . . 101329, 455

OK/N\/\/'O/\/\
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.- ————(publication.nunber 20030176418) _(Vl11l) -16 VO IR

2004/ 087158 PCT/ US2004/ 009339 [0059] Certain of the

conpounds of _the present invention may exist as

stereoi soners including optical isoners. The

WaveHoBYdM i ncl udes all stereoi somers and bot RCT/KHB2604/009339
racem ¢ m xtures of such stereoisoners as well as the

i ndi vi dual enantioners that may be separated according

to nethods that are well known to those of grdinary

skill in the art. [00 anmpl es ar eutically
acceptabl e addition sdlts  nclude } norganic and

organic acid additiaq at't SSsUch-as drochl ori de,
hydr obr om de, phosp sul phate, acetate, citrate,

| actate, tartrateF mat€ate, fumarate, nmandel ate and

oxal ate; and inorganic and orgdIX)c base addition

salts with bases such as sodiun1hydroxy and

Tris(hy y et t han

[0061] ﬁ?‘?,g} ddi tcik%}é%‘] )l?{(;qhg g&ﬁp@g g)? |£ < 8 e§ent m‘in.[n%gﬁ"amy ex ei?t ‘8§ slereolsomers
r awnideiogtdal iserngss. cowper®s "tyfudeStaHéterqwernttw ol h@ﬁryth@@cemic mixtures
adngr RhchtsRr R oRSs Q@GJEII f the iRRARIRGEHhER 1}1%9%% @Eﬂaﬁ&d according to
containing suita pharmaceuti cal I'y accept abl

caf?qtf@ﬁ%theaﬁmﬂéwﬂ@ téf&@iiepﬂf anineryakl infik# i ari es \Nhl ch
f aci |i t gdogo] pr (Ei@rﬁ[ﬁésrtﬂ pﬂfmﬁd&@tlcﬁw&@éﬁﬂa@ﬁ: dAdfitiéh salts include inorganic and

@P%E‘g}ﬂlc n"lsdflivﬁgll‘ %%? ?Yg ﬂorggag"%?ch?%{tnb{, aﬁ{h:;%;gzge sulphate, acetate,

pr epareatacmsam Ohal@&n fulﬂﬁra&dﬁihtﬂile&teah@ dxaﬂﬂta@llaﬂl@/m&fgamc and organic base
Ly e 20 o SRR VRS, S BB Shagmygpene s
reH@as@MW)ozenges and capsul es, nDuth rlnses and mout h
washes, (@gls: il pen lha Ll '

gel s, shanpoos a%gtgrggﬁ réﬁggggfgﬁ%u&h aﬁ%?%hm@%iﬁwcommmndsof
adfininepepeaday &e taémwtereé i hvalaslf SUpPoBtouta exspargion cpthihing suitable
as phatnh@Mi@1P Obdthia®0 ScabRfs BSHInS t &xhicRO zk?l}ﬂ blﬂddﬁﬁ@s' Qflich facilitate
topically or orally, contain from about .

pe@&@?ﬁﬁmg Piet @F%WS FlorPABgE Whiclen b uspd P'B@F?Pé‘ﬁlcalbf Preferably, the
actﬁéﬁ&mﬁﬁﬁ[ﬁﬂbﬂddﬁ@ thoieo;gﬁ:tal’hﬁﬁns%m&h cahhR eﬂ*ﬁil@ér&ﬂ&rally or topically and

ded mnthln e of the presen

B e TS o BF PG (g, Hagees, siow relese
acteptgabhel @pdules Imﬁlthtrhﬁesmﬁﬁrﬁﬁumdﬁsmﬁ gi:lhel:cprdecﬁﬁﬁﬁsmns hair rinses, hair
Isg?/ggltgltsgn i< Péﬂ(ﬁi%sﬁgg ;}rzlltl%rrl]st 2r(|:}¥ac§38 HF% mm1 gré:CFelc Wy, By sk ra%gjr;])posnoncs as
wi tellas s@iableisontiaof fog adrph&trmam éﬁmtlmjm&bm yorg@tept erbllye contain from about
NOMyoh QK b§; pé’il@elnfj pr%%pdlalyQ‘&nl%gﬁtQ)%ltg r75 Scn,aeﬁf (Sjt actwérlgllﬁf)ocfmd(s) together with
acid, mal el c aci succi nicacid, acetic aci iC

acitef ex¢igiedtar i ¢ aci d, carbonic aC|d phosphoric acid,

oxal i ¢ s}, aNtko hlGackivi8in &@%&@es}@hﬁesp@{eﬁt FOHEA aihe nonoxic
m xi ng a solution of the particular ML receptor

de PEHTREHIGIRY asceptablR; sg]ff of theqeppeunss effthegpresent invention. Acid addition salts

phafemaﬁ&uuay Gakihya atciepbadt 811 n&eptbpagb&stb@es&bs&ﬁéam@&nh a solution of a
sodium h xi de, ~potassi um hydroxi d chol i ne

hy dPERFEE: S il AP i B o s o e e fomagpeag, maleic acid,
Th eu@hlwmcmaﬁd @ail ciG AP Shrtari® B&d, @hrbbtiCadid) pRudptiodld adid®xalic acid, and
?ﬁ é}?dlerpﬁ e ?sgclesrg 5 ar ?%y 81%%%&0%1\@1%%5}?203%8@%@%Eege%%? described herein

i nwetht a @oiutidﬁoqsfemharmaceutlcally acceptable non-toxic base such as sodium hydroxide,

potassium hydroxide, choline hydroxide, sodium carbonate Tris and the like.
[0063] The pharmaceutical compositions of the invention may be administered to any

animal which may experience the beneficial effects of the compounds of the invention. Foremost




invention is not intended to be so limted. [ 0064]

The ML receptor agoni sts and pharmaceuti cal’

WO RIG4h4g0NS thereof may be adm ni stered byP@Pﬁs%ﬁﬁ&%w

that achieve their intended purpose. For exanpl e,
adammngsstichadnimets avapamipds,lfyr pange themads, alBiolpd UkaiReALE&) is not intended to
I NLL avenRys, intranuscul ar, intraperitoneal,

transdermal , buccal, intrathecal, intracranial,

i nt rana¥8¢4lor ThpMdalecepiyurgonistsAintl ehararéeutdal compyositions thereof may be
CORGHhiERE b anydHEhHiht L REIARkir 1%3/&@% P¥sel B Eﬂ{;le administration may
route. The dosage adm ni stered w | be gepen ent ‘upon

t hB° Ry @arepieral pypeutaneus, Wéﬁaﬁﬁ?usOfMﬂrn@cw@c iFARitoneadj fipsdsfmal, buccal,

C O itErdthéRN) inthér@ad! niEthnasal &r 181041 rolufe@ GHRAEN VAT, dr rc@rﬁhﬁ@ﬂ} administration

and t tur e effect ire 00651 The

phﬁ?ﬁg% B o “B‘u’ pthéjf’Faéﬁé‘?”b‘F‘StFﬁé “ﬂ}g é@é‘ﬁf’??}rupon the age, health, and
agewighttd tldesitidnh &ohd e t@buirenateatnitam i famG el yi o t@atment, and the nature
na@?ﬁéiﬂ@hﬁ?eds itself known, for exanple, by neans of
convent I ona Xi ng, granulating, dr agee- naki ng,

di ssol vitieF! or Thypphidceutical greprratess setbe MIhesptor agonists described herein
ph%%ﬁﬁ%&@'m a%a%gér@iléhoﬁsﬁsglph&malfor gmgl@n?)P fheans oé conventional
obt ai ned by nbi ni ng the active conpounds ol

ex 81 ﬁtasulatlnsp@rﬁssﬁmalﬂyg,gipsrsﬂﬂnm gr teehilidrg profegys. mTtmsu plaarmaceutical

angrePiRARESHI 8 dshGin Bk ¥ihih& leodbiRn lne sm.v@tcsrsgouﬁtg%msohd excipients,
suitable auxiliaries, if deSired of necessary

obPRiCR Y aBIngPs ther restgemix ey wy Pff@ﬁfﬂ@lth‘sml%tarﬁﬁé granules after adding
exeii@bie ﬁ\IxﬁiaﬁESEI,f désﬁecﬂ&h&de&hﬂy,&b obthih kdbRes%r SER c@Ss.

sacchar | act ose crose, nannit ol
or sorbhﬂ%ﬁ cgwpﬁé8ggmsF%ﬁﬁﬂgPP8ﬁ ar ﬁ@?%?wEéﬁﬁWﬂﬁV&”’mrm“mme
phd]zspktable&proﬁeormanmboaﬁpls@bltdl [ @H&lmemg@fma&mfﬁﬁﬁr ﬁzﬂcmm phosphates for
cal ¢ci um . hydroge S wel | i nder.s

st gplgac m%éagrtluen? pﬁos % r alcmfn hggrotgen phﬁ%) ate astué EIC Sbm V\Flré gilch as starch
st asehusing] bee;@m}ecmalzqmﬂrm gh@t starcii rlc@mrgﬁ, petato starch gelatin, tragacanth,

LT AgRGARMY fo cBff
3’go>9<ypr 0%561 @ E roggﬁl]r 1'154 gse s% OSOdI“lljm carboxymethyicellulose, and/or polyvinyl
capwa&lglwét ﬁgde@m isipemating Aganisrmay bk ydded ghch ap jherabpvedesmtioned starches

| f apiefier @fhox ey NiGEK, QFdsﬁﬂlk@(gﬁéuﬁnym?yrrchﬁoﬁd dad & YGhi@sid or a salt
t he above-nmentj oned starches

C&F%@R%ﬁl’@t‘ Hi/sodglfnaa,l%wte cHpdiangsiaps élaavi)@)lf )ﬂ\g]}vﬁg,gulatmg agents and lubricants,
py lfcfrCHxhrd;QB%.lhcagtalE, stédric alk@i i s@ltsatb@ofOkuch a8 hdpnestuE®Rfte or calcium

such as s dlum uxiliaries are,, aQove all, . o

1 EaT o P B Rk T i, BV o TSy Bisings which, i

Si ldi:sﬁl'a:l ate&bs@s;ansﬁ)%aﬂm&]uﬂé:s[ (Fof)ﬂus&ﬁihio& tdmetfrﬁ@fﬁzd saﬁﬂﬁhdeﬂﬁ)lutions may be
magnt stearat or calciu o &ﬁ

poly Sy Hyf ay gqtlona y contdin elm a&aor oY (l)pW gone P(Hyethylene glycol
Suitdpl| t’@ﬁ“waﬂlpm% lashiec h@‘utloﬁs afdle@ltﬂfbéﬁorgmoesoﬁxests st asitent @ixtures. In

ga%&{jll & pt Huc(é% a“un%: qgsns&am 3 it 5W098§£850ﬁaﬂ%%ﬁstﬁt%1g gellukose preparations such

sacc € SO ons nmay used, I ch may

opts mmqe@ﬂil@embtmlﬁe gumdmxamrpwmetha] eellulpss| phthialagel are used. Dye stuffs or

py 'bfgmeﬁtg R be ROLME R RRS g]’ag&Q:loatm %r%f(arﬁﬂlct <'lat:ril'1(&1‘:“1?1ﬁcatmn or in order
di oxi de, lacquer solutions and suitable organic

s olla/ hAperge caplinaEers ofokyasomgound dosepr der to produce

coat i ngﬁlﬁﬁ'ﬁ3| SaRt pilafnddasicdl 'p%phrh't'l(ﬁ;@%hlcﬁ Qdrlitd !QE}iSorQlfly include push- fit
sui tabl e cel |l ul ose preparations such

ac @f%?'f'l%gequﬁ Ioggeéattﬁfﬂs h"ﬁ’i At g)ftosealed capsules madc of gelatin and a plasticizer such as
hy @ryeesyipérofibivelt hyhe gieh-tit ba@&eespiaﬁ Rahiaih @he Rt u&ﬁ@un@yﬁ the form of

stuff to the tablets

ar oo beR oo BPCE LB R of eliey FsoT G 6 Sihes, dndior
or déricantsouchayr @k toe Magﬁsmmrdmm&t dnoneptiofiallg,Cdtibil@ere O 1T GaM chpsules, the
doses. 100671 O her pharmaceutical preparations which

can be used orally |nclude push- fit
-18-
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;~————_ capsul-es.made of .gelatin, as well .as soft, sealed

capsul es nmade of gel atin and a plasticizer such as
gl ycerol or sorbitol. The push-fit capsules can
contain the active conmpounds in the formof granules
WRi2eH/0FHYS be m xed with fillers such as | act B6®US2004/609339
bi nders such as starches, and/or |lubricants such as
t al TUYT CFREGINLS PTG Tl Eraily disselvad er sugspeed rimpyilgble fiquids, such as fatty oils, or
st alxjuld paedffin. Iﬂimdﬁﬂﬁtsta&a&ﬁih@eaeaﬂd}e -18 WD 2004/ 087159
PCT/ USZO 4({ ?093[39 Aact ounds are refer
(§ 0551 garm?]ce

di ssol v suspend ;gfﬂaratl‘)rrs can ;ﬁ c]:lﬁf,)é d‘gctally include, for
f at ¢xymple] @remayr or SlJIPFqutOdeSpa/haft fCDrmst bina adidllntatm}nof one or more of the active

st a Sv [ .
ph a%#ﬁ%éﬁtg i é{gay %@gcbsggg?)g %ensg%ﬁl% sﬁ)@ﬁ;?{o eg?féseé‘ ° SRy natural or
| ncivodetic tigyceridsgepptreffin Syisepaborsr Iaddpioniitiorisemssibiplogise gelatin rectal

co ncsdbs?tﬁes Qfat éim§§ pbi J&iﬁﬁ)ln@tﬂm%ﬁ' th® B&ivO LortPlifls Qrﬁth 4 ste aﬁ&sﬁtl\flg base materials
conpounds with a suppository base- Suitable

su p‘ﬁﬂ%‘?% br srapasdgridiieelyergles agurprlen ehysty P'alpaquﬁn hydrocarbons.

sggt het l{ooﬁ9l | gl yimetit desulatdhs PR Ipalhteal AWGHiNLAGDRMEde dgleous solutions
a

i s also possib].e elatin re

coptubE i RS B PEF O At BTGP g SEbRals and alaine
congbuings ki taldidorh ass@ensidos S [the alirs ecompbweis ab sippropriate oily injection
I ncéu e}%ﬁSl nfs%ay%)lé %&H n%ter ) u'tag.)l tl;ﬂoﬁhl £& E\%gtg ?J genhsiclesfb%téié fatty oils, for
Suu Qxamiﬂe, femmﬂam wnélcﬁcofhttjpam@ nitm,eﬂar edmlni Gyt atcatorer triglycerides or
' n%di%ﬁlyféﬁéig%ﬁ (ﬁ)C{ hgtcb%nds%t'e stonlﬁleqlﬂ’l?@-gﬂ(ﬁogag%ﬂgﬁ{ebtﬂm suspensions
wat er-sol ubfe form for exanple, water-solu
andmay Jealxinubstaggst whiclhimerease e yuersty e Sgwgry@ﬁsrrc&sﬁg feyfexample, sodium
t heca%kjld“{e@h)ﬂ; QURRW) dsrbas, SRRF QAL @pﬁ’én‘abl’y 'ti‘ﬁ.’l §ﬁ1§e‘n§5}1 may also contain
susgﬂz}gsl ons nmay be adninistered. Suitable Iipophilic
sol t?§50or vehicles include fatty oils, for exanple,
sesarre qoé7e} or (Sqtyili)h&(iﬂs()wxﬁﬁ{ tl‘yé scal of @t ﬂr/iﬁlthIf @clude all compositions

et h te.or tri g
poI giéetr%yl e e0¥né)f)u ?es&(btﬁd (hteﬁ: CO“I%}H"%?E ma?fneargoglnhslifegtl‘fe to achieve its
PEG466Jed ;Acposmulv)fhllﬂjueimdu@hn®d|sspeensde@nsmatmawfmpnmmnanges of effective
sub [ .
sus%%‘ﬁ‘ﬂﬁg %% o ¢ %ﬁabfﬁ&fgﬁﬁ&x Be Jh gl & %E%Hgﬁg,&%%qmds may be
cel idgiimgiered Sorisma, forzpeirde, h@l@%‘tsr emally @m lenal PP025tthé0 mgkg, or an

S us&%%l'eﬂ%mw ofé}hesﬁla%wuaéaﬂy aégpﬁz;ylé s'a]% ﬁlE:l%Of ]JEQ QZM the body weight of the
Conpositions wth the scope of this invention

| ncmﬂa@aldaetngé@ﬁﬁ%sﬁefeﬁw amﬁbPel ﬁo phoat Ebmgbangrelly administered.  For

desﬁ&im&lﬁﬂf@h& e Bose & @érﬂ]@deuﬂor@maﬂﬁptHQ&alefogeeCt Ive
to achi eve |ts i nt ende ose | e i ndividu

al
needs vaPyll det BEdi 8w dost ap mﬁrﬁﬁﬁomhﬂlég 0b 0 bout 50 me, preferaby
ef f #ehid eto 2B UNIG oOthe aﬁfpburﬁio IR BiiNdosd ﬁay/%etahinihlﬁd%ﬂ one or more times

skill of the art. Typicall

Sanl & el 5o el e omp e B ARTLDT FLTRHI D <gpRTiegHy sbout 025 1
at & Idg)sfeh@cfomﬁmﬁﬂ)aﬁtstsdvﬁﬁ ng/ kg, or an equi vaI ent

?Eglrjgg f %p.}ezr plpx%rtgag glglllonythgcﬁlﬁgoalﬁcp Engy g’c resent :1t a concentration of
bei siguitCcBae . mmg@malﬁtayner.abmxlref@re@rrrmﬂnamuhe do@pound is present at a
ng/ 0 ft I

oy ke o gD SAORE oy Betpabfl SRILOFY s, ppost prerbly,
or atboddseme/mb0711 The unit oral dose may conprise from

about 0. [@6—73] 0 afiRUbilonthgMamp¥sGf Lkl so AROPEViS: thése bPordinary skilt in

about 10 of the. conpoun The unit dose %
adnibf P@t“é‘ihé‘d”%‘éte 8}501%%3"9 idpsgaptiog af pey psmakp @n Yseﬁli}fr%esent invention,

t abhRtase @AGEngQANE B:In{ﬂ k}[égcdcpl‘: oI ﬂidtmv@ntorl rdg@rd APt inlGhtion nor are they

conveni, ent | 0,25t he co und or
it Sm&e&le@ éce rgéresent that the ¢ expenments bef())wm);e aql or the only ex egments performed.
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(00721 In_a topical formulation, the conpound may be

present at a concentration of about 0.0 1 to 100 ng

per gramof carrier. In a preferred enbodi nent, the
conpound is present at a concentration of ‘about

W0 Qo4/287038ng/ M, nore preferably, about 0. 1-OpSraoglemdasesse
nost preferably, about 0.4 ng/m . [00731 The

- following exanples are set fEampledo as to provide

t hose C{ﬁm@[d' nﬁ{ey f@rlﬁﬁénlal r@ceptgrheasﬁgft K%etph)r as&%ﬁm e:In@ Arrmhﬁcatlon
di scl osure_and descri ption how t o nake and use

pressiamtoey {fanl-ofisentia] dasa‘i‘l@l%'iﬁlt inj HSe Aefedt Nes- Pi7RT, ?98t ﬁ@ 12,132, and

S C5938,20f, Maied&&ﬂvdsﬂgh%@ﬁlﬁnﬁa%&agl&l Bpdrhi@iof khdWHEIE &R muscarinic

nor are t he0¥ 1 ntended to r e%esent t ﬁat t he

exi§8t e Afs “B‘éﬁ SoWEHPENG PXBETPTRS. BYIFIlE% fofl ithrpsfmpounds of formulas

pevi,oflitpad X #8re WRe2004/ 087158 PCT/ U82004/ 009339

E)e(grergl[ : i?ggﬂ%segugegg%m%v%ﬁ?o%é elg gﬁx%tl oﬂlarﬁpﬁé{ﬁx or fingerprint, for each

( RE STy agemtssastesd tik | posageahingBil assepdors,ntheJMVE1) @dtM@D nNe®rinic receptor
’sZ%eZ9§s c§n gg'geeﬂ-%zTab‘w] thesﬂn%F 5 fg'gt{]ce a%@%sk%%g?(l%g oxotremorine and

i nvestigate the pharnmaco I cal proper
arfeHansiing arﬁﬂgt@ﬁpqq»ﬁf@camalgcfﬁ agpwysts A bp It}ml\fﬁ@} and M(2) receptor subtypes In

X SRR, R omRoRslof MRS VIV IR BRI 1XNRe pdddfarddRBicacious M 1) agonist but
compounds of formulas VI I. VI I, and I X were teste

1097512 Prstad aeopsis Pt A TS e provi ded a nol ecul ar
profile, or fingerprint, for each of these agents

a e nost ni naful receptors,

v hR T SRR R bRl e e S ALE R M Biipopigs mnrsaT
Ta&slsaasax;dedeatltvbﬂeieoﬁIefner ence agents, xanomeline,
fal agomBte Bt both FheI VD) and M2)

ht ypes. I n Nﬁontrast, tihe Lonmpounds of

seffitac = ,%—cﬁﬁa é}rjt i Anpig %ra{gle (I;Ca b gzﬂﬁ)dymc
III 1 A T 31T S Cll V4

-} ¢ 1«9 par i 19% of !ﬂﬁgnrp I\/IIQPZI Pnl C
Admirstsingf £h AGADI A' 7-MI MtPAGoni sj@é %% R- SAT A$says
angiRedant sMddi of Faen JAcute [0 3 0.3
Cq;rrﬁo n 20 og%TJ cacyg:gbu @TOTI cacypalpyi hyper al ggi ct
i lj@ﬁ)lﬁb arnoffetH e 12121166—5169—0616- .010. 016—61—
xcﬁ,hﬁrmrl neg721.%.8104.0330.33.03 NA |10.0 30.0
i [Farretne6-499106—211 0106033 Fot f N
v/[iFommu &z&xh?\goqp% A0 048 o H r@.r mvlr!_g{ A o9 17.8

784 ef06ac8 BOcl@AE D @8B¢IOL (VI 1) Fornmul a

(INQ & riot & ti(t6at 38 ARG Rkt Bsdbref hpkacy is relative to
CaIpae @b results are expressed as the minimal
effective dose in mg/kg

CCI/Thermal Hyperalgesia

{0070} Rats were anesthetized under aseptic and heated conditions using a
combination of 1.6 ml ketamine {100mg/ml) and 1.6 ml xylazine (100mg/mt) in 6.8 m! 0.9%% saline
at a volume of 0.1ml/100g. The left quadriceps was shaved and scrubbed thoroughly with an iodine
solution. The sciatic nerve was exposed at the level of the sciatic notch distally to the sciatic
trifurcation. The nerve was very carefully freed from the underlying muscle and connective tissue
without causing trauma to the nerve itself. Using 4-0 chromic catgut suture material, four semi-
loose ligatures were tied around the sciatic nerve starting at the most proximal level, next to the

sciafic notch, spaced roughly 1 mm apart and ending proximal to the sciatic trifurcation. Under
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e NA-=-not-active at-the-highest-tested-dose of .30 mg/kg o =
: ' Al in vivo results are expressed as the m ni mal

ef fective dose.in ng/kg CCl/Therrnal Hyperal gesia

100761 Rats were anesthetized under aseptic and heated

W@ﬁ@llﬁoﬁﬂﬁ% using a conbi nati on of 1.6 m kePERIBREO4009339

100?’2(3?3]“%{}9‘%@ gqamées ngel} telb uthla%_ﬂgqli g@:@m‘) clg)gcfrqutln the animals left paw

quadriugepsraasrostiagate an. STheubbedart Mnokion g&ai; yloyudt»hthano silk suture
I O%Pﬁ aﬁ? h}létsfqg Dras ST Fod S h%oa {@% VEhe iR amrr%aﬁ ere (ﬁosela observed until they

e sciatic notch e sci
t r rdeoecsdt opnletelphiconn ghe\aaesibgtic. v@hwsumryewsl they smeeéd ﬂferltymralgcsw and
t henpdiode blpkidmuscl e and connective tissue without
causing trauma_to the nerve itself. Using 4-0 chromc
- catgut Q¥Tre FertepsralEesiartetype, demvere|plsedin| 4 ueduplasgc box on top of a

vvem@artgna@d te@fp%tﬂﬁlz rt:gm&tea%atma@mn&rd\éez 1St 1t i@ A& cddifined a focal radiant

[ | evel ext . to e Ci at | not ch,
o Bas B ey ftsiion B OUAGRE a d DFonZHSPY g eat soure vas
s C in@trdable thencht Iti[éégﬂalsa()zmd hhdndediant2Cank o \Mphr20AE RS Ak 8n Meneter, that could
200 9339 at i atures were
U§ eﬂ&émQi T fheg rsu%%cef)f)tﬂ raEh"\f\/aps%obser ved in the
an| rral s[(lﬂéfﬂt p§w1n1tm‘fe tmg@ulras wee paged outheliinigd bbwes and allowed 10-20

NehYfutes T(bgccﬁyzﬁg Iﬂl C#“n Ivl% %ﬂt\/\%e F:de?iﬁﬁfiatgoaljae ﬁ'as thét! r#é)%tloned under

suture nmateria |n was st
cl thglantpngiriagsioftip élnske%ve ‘éno(a@@w?ﬂqa@iéénﬁ\h@@ SQUYFPE A tinga @ys simultaneously

r eGEEE dURARISE 8bWmbd IMNitNBaPRES b hiStibe seng_cl?Qva§ WEHSted stopping the
was the sane for the hyperal gesia and all odynia

ex aglfli a5d H1lag1vatrn@(§hf-}r]eat chh'v&él}egpaé sarcy “taégq_quﬁa S0 thajtle average response

V\Eﬂﬁnﬁ,} ﬁﬁeﬁi uhifju@d hmlﬂlhle&dzllsﬂioéngateE tha® 20 edtoddop radh rat hadlt@@lays of pre-
ture requl at 0 i.ntai ne 11

& Bt PRRR g RER B cm PR e e gatybger srtsce vas

( haicasged thpeeap Gut inoes. |Tarpo Gxe/IDXdstomDativg ba&vhne llal%lﬂbﬁlneasurements were

To lt(aY(Qr) bcfo p Endgﬁtgxt the ggalir%%lt %@ss ven \ﬁg&%egtl\pee&? d % measulreﬁnents yielded

gl ass and I oxI
di dwerarest defrat oichondrelgeshean dui tm@nlekaed el e asm placindngmal was tested

SURiaCKin0 1chfes ﬂo%Is sE‘daFL‘Eing’é\éYl tet00781 To initiate the
test, rats were placed in the tinted boxes and al | owed

10-20 W07t es Thesmal dwparaigssia devsioperiin fiassuesingl-reatgdt paw as evidenced

They nadbant iNeab uﬁtﬂ&l’é@ﬁ mafms hed ResiitdiRRd HRMelaxindD Byperalgesia
pl ant ar surface of paw. Upon activation

of
th QCCHE%F( orgl&ﬁtrq.pératng qaysn?e Fhrq}‘,glg4 S IP% |“ilt5ﬁ1{§% éqt%pmes on the surgically-treated

t 1 iefoedeqthdudlpaenumed fo@¥seimvienBniverahe Edue bf NEb MaMys ﬁost-surgery The
not i on ‘sensor S activat ed. “f'ﬁplrf‘% ﬁ) tiner. .an b

i nAEEFVHCTHG ™! REY RRar I8ty e & e ﬁé‘ffg"%ﬁreélé‘e%% y similar paw

adj_v.ut_sdra@lalwntxhaahromgheutameﬁ dge OfiESlpglnse | atency for an

uni-nj ur ﬁ)q Vﬁm m@, hlgia §drrp Ssu%{](?nal c nt hand%O tséﬁcr eqﬁ rmzﬁ%yperalgesm In

rat had't opera hase
rream!na@ntbme&rqnm wmmalsen#tfectose de@aldemyndlcpsﬁ/\lhp’mhhymralges;a {Table

SUn 5 FGEor¥ite rePRAPHL B grrrtahl{ 9al&1%1af[pk‘% 15§ L g?&"} IV(BQ)OS]O Dunnett s post-hoc

thr ee |l eft postoperative ‘basell ne ency asur ement
we Eempagigiaaeredied that éanar@efnaﬁverrsedttmm@lrhmq%@m byl snediedie- 001) but not

Postoper afsl y.6s) daMivei@Rfcid BRASMEERRRD Sev¥ib@l A8Elal hyperalgesia [F (2,11)

= 13.74, p = 0.0018]. Post-hoc comparison demonstrated that paw withdrawal latencies after
' oxotremorine administration at 1 mg/kg (18.468 £ 1.532 s; p< 0.001) and 0.3 mg/kg (13.683 s +
1.36; p< 0.05) were statistically different from vehicle. Significant anti-hyperalgesia also was
observed with milameline, [F (2,14) = 106.9, p< 0.0001}, with doses of 1 mg/kg p (p< 0.001) and
0.3 mg/kg {p< 0.0001) significantly increasing paw withdrawal latencies. In comparison, morphine
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SR the greatest degree of hyperal gesia and thus were
utilized in this assay. Each animal was tested twce
with at | east 48 hours separating each test. 100791
Thermal hyperal gesi a devel oped in the surgical-treated
wetwpewssas evi denced by a decrease in paw wet/hshoaweadsso
latencies to a thermal stinmulus. The nmaxi nal
hy Felf dPedi-20: P 5ONP H sepsessigrifisent apthepeialgesigetfigsep of 1 mg/kg (16.856 s+
t hr.oggh: odo1) Rawy ig/kdds.amval+ | @penaigs on the

surgic tre | eft side gradually returned to
basel i ﬁ@"?lével gﬁ(ﬁg‘é Feferilse gytrARIRe BRI gmRPngesfd ormalas VI, VIIL and
poBt desurdggmyentlil lln@ersez?m@mahjépyralgam Fatrada MY IFl4, PRW WaS p < 0.0001;
no y ec sur ger eV| nce

F‘”ﬁ‘l’lg Vil K89 e el £ 658 1eﬁ%ﬁ“8‘§qgﬂ¥6’?rgﬂodﬁ ﬁﬁg‘y] Duanett’s
dagnét -y cpremrwgeveﬁa@d) 804 thy/ednipolrels afifdrmiist VEHL VIO and’ixeaﬁ‘kbed thermal

%Qraggsqiaaﬁl%mg,lk% Ot(ﬁg t her mal hyper al geS| a. In
contrast, the reférenc€ nuscarinic agom sts dose

de%@ﬁ&éﬁﬂliﬂiﬁﬂeﬂérsed thermal hyperal gesia (Table 1).

Xanormel joge2] eV’ﬁ{BSﬁgét blveiuthe! Mlgnfﬁ}fﬁ\@ Fn@t!.hgﬁlédl Qllc[d?mg gusg'éél surgery is
= 57. 3 ‘35)311 Dunnett: st - hoc npari son

r RPREK A ‘é’f”)&jél‘?dﬁé fasts éor F‘é‘&%‘?’ é‘@ﬁm?’ﬁ'@r ﬁ‘éth"hfiﬂﬁéF%Y@'éwna frame, and

at foﬂ.aacﬁ'gfek:gc é]ﬂlﬁyrﬂa %&menlﬂ ke dﬁ@bost arugﬁﬂrklﬂls(rrﬂmR rrgasq{é)nents were taken
rever se

t h\gi?h rre‘ﬁelverh\)rfﬁ Ireg lé%\lvgml'[ pre (ii%Slqlityé Q}Lloié?% i‘orc?)regutts:d G(D&eg]j hair, mg) and
Postgeh domdonzﬁaramdm sdempisio). dlaelthdihads prassd \Atrbdﬁdi‘cﬂw against the left

! al}l_ﬁlﬁ:% % ta?%gleﬁlfd g%\ggurﬁ&o&ﬁhos%ga %rlrtl f rlc OBC%\E,SIeon Q]é bending, and was held

( ]_fgr g-ggeognds start@- w1ﬂ)<the0thtn5<)st goapad l'@tratui g'tmkmglubyo the thickest. A positive
di Ligrent..f | |

S SIS AR St Y o
p<<opfime s posifive by fa%s@é §1e @th thigkest igepepd ALothQOI respehise. Only when

0. r@spﬂﬂ{c ks 6q2rr tBicdD R lthe So@Ncdepe@nis e ﬂn%@rﬁ‘%faﬂmgfog@fyf 26 was reached
w t hdr awal Iat(:$1n0|es In conpar.i son, hine -2

2 0B EaRENS }S@G%}%@§%g6f¢W@%sutdf @Sa@gymb be;hawor and the

0. dﬂ&@lwéls act8Rld Anghdld vean tongidérbd QMWI@' GBni Ae %osldgfr&%f baseline
of 1 %vg1668565fb1 8_ g 001 and 3
( LRI e 3 e oeloto dR PRRefReyTe et e tken withone

nmuseardf fesihgaganing tper, dag. o0t iy f dfug Eﬁﬁrrgud)rﬁSou\zﬂi bf baMlihd measurements

a I 0se endent | eversed t

i afsBons SERBREF il RE )RS iR 1o, and 3 st rowna o

Fonemsiremoyls| were ﬁé@rd@@) Eaclh .20i68] wps Itl@ZC@04lmullﬁﬂﬂ’ mq:ieambm(s with one
F L3 T €XP an i A 4 1 eriments.

E:otﬁcr%gr} ﬁ%n rén\%eglleélpdt h%@oﬁqgtg%g] %@Pﬁfﬁb{hv%%% f QQ

VI, VilP83] andigniceetvestilsafodypia mﬁeen piyrpes el 4w Siand @mnm@ng through

ngda?%S(p@ﬁ {428 1)&sse§§rlmt/ fT@&ltc' }eSpofili {ng)daf{els tl-}lcgeo%%car&m@ a%omsts was

onset and duration of significant_ nechanical al
postiomef vaihingthsse ppg Surgﬁﬁrt@aa Redtte| i the vqhaclﬁagﬁsedmp post injury pre-

| agdatinehiQeorEOMGEMAY stk iWacD Bikh BcantdrdThase iddi ﬁ(?bi)gqmb'%>005] The
t| frame, and. for each g(gemflc IIod

FTRRES OB GEOBS 1o SRIPHRPSTEYREEA gffle alodynia. Xanomeline
rreamee et slloedie (F a.km’} VIS8 p SG&OBD] ' 66138561950 d":ﬁlld r38mg/kg (p< 0.01).

\é\g%)a)trﬁmonne also Segerseg%cp ﬁlllﬁ(ﬁ%}a EIJ'% 13 05%29 rﬁ gﬁ,@({ lfﬁ anO§F 03‘5_I_mg/kg (p<
- BOA6Yd 1@@1@% o). wits: rpnubsfse@I Pé rvpendthita Itca«fthaywmgaatrnsfth the other

tS Exf?sl:ag{n]fc a#)r?&’(t)s:;l LPG(Q 9)' —aﬂtﬂr Ol]h fﬁqq dgs%%ﬁ)% m%ﬁ%(p Wgtsogl) and 1 mg/kg !

Iclent Tofce to calse’ a sl
helrd 0.01 o 1-B98neseaesd riatgleghregholiln @’Imhﬂh etichted fllﬁll allpdysta in a manner similar

gayaret HRtinRALbaMRY (A8 UR %59 e8]l ckest. A positive
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— - esponse-Wasrecorded-when-the-injured-paw-was sharply ..

W t hdrawn, and this response was confirnmed as

positive by testing the next thickest gauged hair for

the sane response. Only when a response was seen

WQRi2e/ 0588 t he score accept ed. |f the maxi munPgFEA004/009339
force o{ﬂéiivva agtﬁ wi t hout arexgonse t hi s_was

consi deP& ¢ he i RRg ?@geﬁe(’j‘f:edm‘cgﬁ?rﬁ‘f“fag? fts QICICB‘B%\‘P%SO‘CFO““”'“VH
beN&y iant [Xajoet dehardertlp edverssdamtiteabatytietFornnh WH] B3 08)-€29.11, p < 0.0001;
copsi der dyni¢,wh e el i ,
oL BN, o N Rl SRR 12 R P e Sag D
of prmebr@wpemmrsrewelﬁe thaelkenulwwlrrewnsed tagigel pltbdprdia tieldtrglg (p< 0.001),
OC%Hnmar\gligg\rersgtﬁﬁctllt%ll&dpﬁa g2 rgéfkéi fpHg Ot()@)sgﬂdqg)ﬁrglgp%( reversed tactile

round of baseline neasurenents ~were

applogpns st &8 pe&e (el MHht was adnministered i.p. and a

segananrcgﬁun@ln& fesiam®asur ement s were recor ded Each

ani mal ized in | tiple experie one

treat rreﬁ?s%ber ﬁlﬁrer’?srﬁfﬁ@ aréin‘ga"étf‘f"%f’gﬁ Popr ?dt(e "WB§H¥5‘E}F regulated hot

peplated annalbeﬁsv\ﬁegn@(@ﬁrokiﬁﬁmyszoo 00831 ¢ Sregmcéllm‘a&mtdays in advance by

t acl%éu'}ﬁ‘jmé"rﬂ E 9%%{1ouarﬁcy‘y§% Eon? %a[atstéczrrgt rgsi,tramcy (? @g g&yn?f tla)ef experiment

t ackh raewaasqwhmlthm It:gvraaf:rt Ienmuth églerc Mcﬁmmpeﬁoa@dn Retghly one inch of

Waﬁie tﬁle&/gsogugrﬁggé@ 1“3' tHc Eth@rsfs P 9§1Er \%Jsr]gh&@é Unge thl %ﬂnwas completely
vehi ¢ treated group

t r @awrérftomstbewetsr the tigner pes Ssqpaftdr @rl |ﬂ@atlﬂreywa§|rvg>mdﬁcﬂ cHithe animal did not

fr Qgﬁop@ﬁrﬁhih 'I@?ecor{dg tﬁ@exge@mcmeg-rc%ngd R il Bl Me: hedtBPwater and recorded

three reference nuscarinic agoni st al so dose

dePEntiet PYXIFEReTdEd Pasciordeolapaselthy ineasurerspie isrq pllected.  The test

r esteips@d W Gldintn@tedddl £dVshtrathe bfprdpdiald Dretcathént Sftervil, e procedure was

. 0001 ses  of
TPt 8 B B e T oagh O foepes: reg prperiment,
= 3. a4 Dpprpptia@. @@lﬁbuﬂ_ﬂ)erﬁtl oﬂatdasleéla)hd&rsl’hﬁvlegn (:)ﬁ;érlm&.ti)5he effects of test
an gonipna(df e\g\cﬁle ngmcegt)ron are § ovlr‘n}e ﬁll'Hahe o?‘h e]?re tr%rg%nt aselmg tail withdrawal
agbrtrnfs'tas'eraqeliva(s 228Uy 4. 224V318016 proifist@O0 did nditalter telib s/alsirofal latencies

0. §ltm J@&a{cﬁatélg 915.9 16?52%({1%1' g’&/n&gelmé ZQG)O'la QSZS!K (9 35% oxotremorine [F

i ncreased actr e th elici
ant?/aF YehPnipa AR nfanirarctiz W (Gal7) 1 é9 these0.05] produced significant

MUSGiasdBhton A0QRbadSe ol wal acdkild aFthe- 189 Tme/Brdfle O&Qéémonﬁe at the 0.3
-22 WO 2004/ 0871-58 PCTI US2004/ 009339 100841 Agai n,

| i ek g 1 0dpeeaiosss and radagieling ag the 4 8 edp doser e @aﬁﬁﬁéﬁw&@g morphine
of [FErpulsass, Yklo, Oi}wdslahtanoaﬁuatwex dose dependently

rzgvig_segﬂ Q?Ct Io%rﬂl.%ljn!g()d %ﬂ%}?oﬁﬂ L WP{T%J(%/IL%}){ F\(Lﬁfl ind)ﬂé(dfwerb found to be
< fhtaADRd in aﬂerumug acuie)(herﬁélébaﬁ&)“abh 3. B8, theromp&uin@O&i4ormulas VII, VIII,
Djnnraqj(trev‘g’rsc l.l!' rﬁ% u(sarcn CU%S/ ang that For rml a
v 1 everse te F VHT A AT RUIRSRESS 0. 001),
Formula VIII reversed tacti |lxambleddyni a at 30 ng/ kg (p
= 9[ 08)ni2dlg: FRLQul a LX reversed tactile allodynia at

0.001). Acute Thermal Anal gesia 100851
V\at er WATheat &l obifiel rafesnae alirathiarecPBCagonisE todtedpragiuced cholinergic

Pr Qe Q04 sﬁ&vﬁlqn 'TQJle 2. phr%h@mbézgf%'uﬁar{ éhﬁ:tmgéa%‘ 'saﬁ‘egeffect at each dose is
appr oxi mat el y were acclimatéd days

adane eonppred iy taf'crqﬁge'tqﬁ é‘?ﬁ“ﬁlﬁf%‘eda% KewBFiHG ¢ ﬁ«émt‘fﬁom produced

Pl @shiies, sﬁlﬁlatrcfneﬁidﬁ&hﬂﬂ in aMinihR ehay athlstd'@@c QXSS BB er dose of 10
each rat. was ‘%8 in the restraine m nut e before

t h@lg/lk%gﬁly\}aé(glu APy 2 ?{OUQWTV’I%I’?@G neﬁotﬁfnorme at a dose of 1 mgkg

produced ali five of the measured muscarinic side effects in the majority of the rats, where as 0.3

mg/kg produced only diarrhea, salivation and lethargy. Milameline at 1 mg/kg, like oxotremorine,
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the tail

was_subnerged into the water as a tiner was

initiated. Once the tail was corrpl etely

the water, the tiner was stopped and the tinme was

recorded. If the animal did not respond within 10

wecandsiisd he experinenter renoved the tail fpomubiesooosse

heat ed water and recorded this as the nmaxi mum score.
Oneroduseh Bbunéf thamedsimeé sidedtots bwant semvey, @hoolks te lovar dobhef 0.3 mg/kg

teﬁ&duc@@ﬂ@Mﬂté“@&alﬁgm ﬂ'cgﬁtﬁgtel%nggfjthtﬁé E)uerpg Formulas VI, VI, or IX

appropriate pretreatnent interval roce ure

r epedicedianyed deseavderpiiecie ot Prtvsrad-d me/keidndi3p Inee/ke. Thus, the reference

eX@l&sfchﬂTﬁ‘@E@msVM PrBdued Eevirlc GRLBRIN: RETat@XRELINTBRE by dosB Emilar to those
at | east 48 hours

appr,o te shaut, period o
beruter e @‘f"ﬁﬁﬁﬁw m @P‘f‘B%dFE “grretsd %con@awéaﬁ&maﬁs VI, VI,
acudaxnio @bt(p&nhi:e(lhesamée o doses Fabdfcadious i € neuropathic pain models.
pre-treatnent baseline tail w thdrawal | atency
average was 2.281 s 0.25. Vehicle administration did
nofabdd : dffidetedifiedt pwifiehad redisaerice nadcenmad agsnisti t h an _aver age
| atenpyndf 3N 6 DNaril@a 21 SalXatmone [ Trever [ FChidmi@)cyhred . |[Inthargy
prX@&od8hne oxotrienorinej[F (2,17) = 20.50, p< 0.05§],
aptimgikbanel ije |[0F (2, 17y = 19.2%, p< 0905] producegd
S mﬂ%ant 14nt% noci c¢Pti on. X&nonel | Ae only was |0
at t thé 3¢ 0 ny/k§ dose, |@xotrenbrine at thg . 3
mpPiagreaadnel .| 0 mj/ kg doses and milaneline at the 1.0

mp)-kaedese. |AE {d dose ¢f 10 nglKg, nofPhine [F(3,|23)
%3 gek £ 19.1d11 was|&nti nocil@eptiveZ [ 00861 0
21f”é conpplhds—of 1Bormul 88 Vi1 Vi1l | 18nd
ttg be nopt active in alfevi atlng acute
181'€bl e 1)|YThus, tfe compBunds of
Igl, and |1 X revyerse chronic
r-\lé rl but at rot—aatit Ql y 2 ILi nnr\i r‘npf i \lg
Migeadi i e Sl-fle-Etfedls [00BYL ALl of tH

ref erence nuscarinic receptor agonlsts t est ed produced
cholinergic side effects asEsdagius i n Table 2. The

nupber . anj | i bitin hS|de effect at each
doﬁgl)t?al S&gtlcei.l aggn SE ur lI“a(: eAé} dPFr’I ¢ of aninals

t ested (0098l XaMelreinicne(CATBI&) dege awéstBlzcryisig p%otiufﬂ:same (1 Lpm)
di ,

O RS G A\ SRILD, L s v s o
nyfcrRgberihgroyshy it iefingrselén. iThe seiape notchi waspkretbdand an incision made

t egdfthe nOXRES ﬁfﬁQ{uhd}%qﬁt The (OSiE n&tre lvas@é&gd at%eqmépgﬂhe sciatic notch
all five of the neasured muscarinic side effects In

t hEst B ersyiatt rifeatiptt She nRpeMa@s gacllyafreefdpmghaundertréneanuscle and

ondoyinddii @ tish@awittal davadd @mmans e eeRangyr. Whinamedsid
2004/ 087158 P

1 kg, ke oxotrenprine, [ US
2OUMT0b ST LB Poirci i (HEY RGS id Cerad0 drrobpragelens bluc
bUMGrmﬁlani:lite;mnfeS the\lsﬂ@tioaleﬁﬁ val @erf@MBY inflR8BteRfdidth % !ﬁgé&ﬁﬂic notch and

hea. | t t
P ASHSER PO OB X LA e 0 SR NG e v

anbyghwhect ms e sksghd evieh f\aee b|$€ela¢d nobesmined W8 eaw.3 The mydckigr incision was

si@le saline was

o0 8L 0T L ORISR QUG T AP o i

doBaskopsitative Auprengx whoslainistaef At P @@ nakediCo dile enighlf ne@aipsely observed

| N dinGSE-0RL81 IRGRLS, MILhEa%shag. conpounds of Fornul as
VIl, VITl, and I'X do not produce these side-effects

at dosd8'%hat Brefanechéor gaifisapt gt Aledingpa Kk syseaonis approximately 4-
MDgI@4y& and lasts for roughly one month. Within this altodynic time frame, and for each specific

allodynia experiment, pre and post drug administration measurements were taken with eight von

_24.

r ermved from T

-



~heaSalivationTrenor Chronodaccyhrealetha .

rgy Xanoneline 3 ng/ kg600000 10 ng/ kgl120000 30

ng/ kg666006 Oxotrenorine 0.1 ng/ kgl210000 0.3

ng/ kgl579020 1 ng/ kg2118166818 M Il anmeline 0.1
W@mgfe%@oo 0 3 ng/ kgl691000 1ng/ kgl61590131B-T/US2004/009339

Vehicl e3200 artial atlc L| ation PSL
SUPEE <PaR P e AR B o8 (00 s Tennirt B ety EapaRivg fom 0.07 -4
wegrensa et hagtwag edssed pangerdilaldrly@fdinst @ eft(nil;urhqumar mid hind paw surface
i
congt et RRER AFi« el AR 3ol REPLERS socondssating wit
scheibivasst gahenddaig Pﬂdyﬂanmﬂrvpéﬁ the Biikert & oPsitivie oIponThees recorded when the
Sclhﬁ;eﬂ (E)a\ﬂ %5’ Q‘la}%swmtmt £R R Qsp%ﬂse' WHs 'cﬁ@ﬂc&%ﬁv& B}r ang the next
the notch dri ceps. sciatic nerve was
b*e‘gﬂébsaa&ed f‘ﬁéfof &’Gé‘fmedFSPP‘l‘Fé Qelv éﬁl‘F‘bthH GRSBRSe Wessea tipe vas the score

t mc@&li ﬁbm&hdﬂairftﬁdf ]ﬁadulc@ﬂhe e bBl%RlMEhl Vé@;ﬁm&aﬂﬁﬁdﬂnliﬂmum gram force of
ed fr eh under | nusc e, cfl g conn
Fhog i

t1 5t HEPOUEHGUEPRS PR P05 B Yorb TP L puoft o alodyme

Wiel‘uavumcass&alsweswgrrbctoﬁies alAnivelswase coappdntdeedlo.ﬂ)@uct Wieen the post surgery

el'ene TETUUTE
s chaturgnantsraees ajes Wil oioroarded tqsirrnmdtnmtel pyr d:hwst)althetcby bidug testing,
S Clr@dufia Bt ERn AR durt bR LIlch Gfk HBoBEA! O ruri 8 acifisered i
e sciatic nerve magni fi cati on th
vva% SC -4 g [dtseaeadirourtt ¢f] MEpSWEMEHH W@Fweﬁ%#dw&schcmwi Wé‘b“tﬂlﬁed in multiple
t hgpaieiB! witd et reR@Wat &h%xﬂﬂ&&i#l ARl ah REHrSIrAR WASout period in between
cl osed, when necessary, wth 7-0 pol ypropel ene suture
arffPERESKi n was stapled with mound clips.
Post - ofgeovopt i idudsatpiceVI@y raseysor ddeticnit SKOY ke Ald not differ from wild type

D Ll S P s P By T SR HE” D0 et Gl Pigor vith respec
100 §&st-surprey divdptia ft 6r0.283BYydf £ilL qret 0.81R3Y i Both M) Edynia.765, df =7, p =
poOS(SOO?)SJn vy gﬁ'ré’:ySSl df@péjm%dmg)%hye cﬂtv l?peg%ﬁst%z{lgle aﬁg'({y%la following

for r oug noht h
f rfesurgsnyd Howeveradis copp@ing jof Forawladé(yfﬁﬂﬁ lm(lggemgrnﬁqanﬂy alleviated the

prt@ct@englo md‘wtl*gn@g mumh%teff@ct@ mhﬁmtlmo%nm N8 was completely
taken wt %t von Table 2: Side effect profile of

r etbelishets MAJ% £r e confaing Shesrole Jar M) xepiore gr7rggpathic pain in vivo.
PQEdndS2a L8339 before surgery (Pre-PSL) and after surgery (PSL} are shown in Figure 2

for comparison to sensitivity after treatment with the compound of Formula IX in wild type (+/4)

ed ti fr t
iéggc%g% fn%/a{bs?%}ég}tst Qe Lﬁd"/e rc]}‘ ﬁrgst.u Fggsg S Qberts. U%wo Yasetine days of

and M(1) receptor knockout {-/-) mice.

[0991] Further, as depicted in Figure 3, the compound of Formula {X significantly
reversed tactile allodynia in mice with PSL neuropathic injury after intracerebroventricular (i.c.v.)
administration, suggesting a supraspinal mechanism of action consistent with M(1} receptor
distmbution.
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1. A nethod for tres g neuropat hic pain conprising:
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A 7. A method of identifying a compound that alleviates hyperalgesia or allodynia in a
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providing the subject with at least one muscarinic receptor test compound; and
determining if the at least one test compound reduces hyperalgesia or allodynia in
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