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Formulas VII, VIIE; | X. Brief Description of the
Dr awi ngs [0016] Figure 1 shows ﬁ§n1cal structures of
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Brief Description of the Drawings

[0016] Figure 1 shows chemical structures of examples of the compound of
Formula (VI).

[0017] Figure 2 shows the effect of treatment with the compound of Formula IX on
tactile sensitivity after partial sciatic ligation.

[0018] Figure 3 shows the effect of administering the compound of Formula IX i.c.v.
on tactile sensitivity 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, Skjaerbaek N,
Messier 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.
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1%? %{Z (glaaglcaAt gﬁlltusi)?r 2’80?&% pefe tIJtLQIV s %gl?rllds Iév'?th Activity on Muscarinic

Ritepoas”] NUCS. Agent. s No. [ 00224, 45@or(pui1lmtsmvm rtumbprel 2003056418), entitled,
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hp@m:hlcrrehmun nptobypthe nedinly ipdapheth-actiog mttsmlnwewatgpalsmrmethylscOpolamme
' I |yi.n I [ 0 S
QBER, S0 LS, B Ao SEL SR PGPSO MO s
nygeIriaiv agemes aramedigtemm@hlamlcm intieagoral erveys sytdnaniurther, these M(1)
DA 06 LY gé;?g&gfﬁgg{e ulr?rgltlehn]% p@@é%&eﬁan{)aﬁ&a&@%stw@ intrathecally
ity dho céplint | aped  bPhj ase sﬁ@g@@t sllqvkging tthis Fsur oparehii cvhsai #ministered
I t
AL PAALELARG 50 M L Bk ic BSEALHAL By o) o
apfevatiguare gydipiedby mratsheﬂ ang méslecemtaal)y spigel|séest 4f getion.
agoni sts are not effective in alleviating neuropathic
pai n when adm nistered intrathecally into the spinal
cord but are effective alleviating this formof pain
when admi nistered intracerebroventricularly. This
suggests that the neuropathic pain relieving effects
of M1) receptor ‘act ivati on are rredl at ed by

o e o



-5 WD 2004/ 087158 PCT/ US2004/ 009339 [0023] Conpounds
that interact wwth the MI1) receptor subtype possess

WO benegTbor e unappreci ated anal gesi c activity POTUS2084/009339
effective treatnments for neuropathic pai n. These

oI i BT ELET B DREL Sy e voRES ot
unappRiéla@pakhalgesip adctivigadse dlrdt)y:fﬂEOTHcI nta;atrmyltsd for eneyicopatisc palpg These
obseg‘lgp?}g?esgt%ée Bg@qﬂ%f%p_pilgai%gsr tél%t Su &4 ﬁ“é uge bir lg[gf&]aagl)rﬁsts ks‘hot}l‘\@l‘rreatment of
neur() d¥hic gaﬁarmised byifaidia, Uﬁﬁrsmefscbuclcmmtmrma)emos@f @émg%s), irritable

erapi es including the an S
bowleln sgw&ﬁ;én A K5 ganS? " Oh Y prhe}’ﬁ%al %H& for E&%ﬂ a5 Nd#S untoward

esen Ifnvent i on,
condRGuthE¥LdRlgrh@raies ihddudig thosrgainalsimgss treat ed by
contactlng subj ect th a.p i, hycﬁ hW® pain in an
dos[8 %tﬂ a Eg %1 € ?r]’ll]a 1men e?gﬁy@%&!“pﬁ‘ &ﬁJo n R)tp pain i
orgd‘n%ﬁﬁ@ttﬁﬁteﬂi lbbtcyrlﬂﬁctlﬁg fa sbl)]ect pummgl@rrozfcob)gwglﬂ)oqithﬁ gosig #f g compound

thatslpﬁglcgf\y g}:f}? ME‘IS%%%TQ Qt &y r}%n@.lrwels | Je thn&dll'fﬂgt bddd without also

cau§RNRMNAAES addutilitslemiting tlﬁleefpacesent i nventi on
?Sloliééé vel ﬁ%lﬁgt g:'r%% ﬁlmen{s el E (Ju)ldsr &R0 HePhY¥RAt invention

conmpounds for use in
sel&h@lﬁh&ﬁa@ﬁthﬂhhh@ﬁﬂ(ll) m‘%ﬁ(’@ubtdgsc“ bed in U S. Patent

200@8% 852 Sorg% 8%2(9 r%brg%;tgé E{Jm{)] JufA ERNsOWTRRN present invention are

cture of Formula (I):
des¥ibeRM USPRhtbit RppR2tioXNZ. RR262517 (pwhligaiprnymbes 28080 p#y), and have

fromth up.consisting of C 0O, Nand S; Zis

theé‘é‘fcé‘lf‘f%%"?rf‘@ﬁwm‘he group consisting of CHand N Y is
selected fromthe group consisting of 0, =N and =S or
tautoners thereof, suchYas Y- al kyl ated tautoners; SPU
is a spacer unit providilng a distance d between Z and
N wherein -SPU- is a biadical sel ected fg£p1the
group consistingRef_- %/Ac SRIAd

- C3. 8-cycl oal kyl -, isin the range | to 5,
such as 1, 2, 3, 4,

optionally substitute
with R and R form
heterocyclic ring i
consi sting of perhydrpazoci ,per hydroazepi ne,
pi peridi ne, pyrrolidi zeFIdlne, aziridine and
8- azabi cycl o 3. 2. 1]octane and wherein the heterocyclic
ring is substituted -6 WO 2@Q4/087158

wheGl{ US2004/ 009339

X is selected from the group consisting of C, O, N and S;

8- cycloal kyl; N together
cyclic ring wherein said
d fromthe group

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

Y is selected from the group consisting of =0, =N and =S 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 —C; s-cycloalkyl-, wherein n
is in the range 1 to 5, such as 1, 2, 3,4, 0r 5 and A is absent or an optionally substituted —Cj.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-



with one or nore substituents R4 selected fromthe
group consisting of hydroxy, hal ogen, C, 8-alkyl,
waCRo8es7yss oal kyl , C, _8-al koxy, Cl_8-al kyl car bara/ys2004/009339
Cl_8-al kylidene, C2_8-al kenyl, C2_8-al kynyl, Cl_6-
vxatlhloynb oo(lylbrmsﬁtmltuadeG‘blthedi Friawltioxgreum qvosigtaug lof bfdrantyi bitiogen, Cis-alkyl,
ub tha subtltet
- - 1,
ORI PRI, BB RS R G, O
aMonﬁﬁin&Etaﬁd ¢ rsaikytdygamgino Lgach oﬁwmcsht may tef o;monﬂlyalsdbyﬂltyted with a
gﬁ%hé\encty 19 n% kl¥erem %%-}%stacl)r]léﬁg%ySaldqwgtltgénlt(sykc ar Q‘Ogéﬂ:cted from the group

T deNeE I m no
CGlSlSﬁﬂ@dfy(]:lQ)aMm A0-myalohlkgf Glm-lakkhxm‘eﬂyl 3b§(ybzptb|ooy1a|q, yalkylidenec C,s-

ﬁ(lyPSt i t11%"0t ea?lg 0 1t823(1)as ng%r@x%& eta?ner(])% av%?dh E‘éy % (zog e()ﬁ;ﬁh’eg{lbstltuted with a
shi;sdmerxty{ CI 8- aI kyI C1 8 al koxy C3_8 cycl oal kyl ,
C3_8-hetero
S-S0 SR s ol SR, iy oy oot O
atkayy, i g-ajas@ﬂ{yl é}a shettmcyodd, G inehyichbogyl dtip-abotidinst Cnelishyl and Cps-
drlogen optionally substituted C-8-alkyl,
Y'onal | y substituted C3_8-cycloal kyl, opti onal | y
s ubstR tmiyed aG@nBoraklkend/from dmgr@rpadohgxstmg wbbydreggn.exptionally substituted

éu‘g&y Olﬁ%lg%la 1}’] esggstrﬂg«g{@ U %ﬁ_}é%@%&kﬁg é%l? %‘D_EU-@{ b?p'gl(é&!’l optionally

S@ﬂﬂt-uﬁﬁsczm @m@a@ sQsuEd q%)omsonam slstittsed heteroaryl CHy—

R b T o585 Ry & oy Gt rorar 1 DR

substR’ tm,awéxd PBke8 0a4 klynbs ar@tse@ctgcll chmyhe potp gcmgistnyg of halogen, hydroxy,

S t 18-

&ggr% lg Eﬁs%g.‘te’(a € %quﬁ gﬁl é:z]?)tlhx%gg %gstlélﬁ&f)%ﬂ S-Ll;i&flﬁgne optionally

sulp:stltnmdaﬂlztsyallsujdsppttomlédsmtyuted Ept-ilyral bytlonelwbsqhsmtmeédryl optionally
a ut-ed I

BRIVl B SRS LRt SHRHY siitnes €

hoptqcmi)dl dnyl Osmnstly substgate O - Ballat ¢eythonak bmhyl and each R6

and R

o S AT OSSR SELER) ] LT ALGHR of i

hglobet, | hydtaeg, @mU@aB}’ keypbstituBd, 81labllkblxycl s@pokpnaptiopally Substltuted Cis-

B 9 iy TS AR SR i it

sommmqlaalrylyommﬁbztsubmm lmewarylomtlpmilalsuvtlmapstcuflwbl optionally
yl I 3 al kyl ,

SRR Ve QR bl AP b S o 08

opt i dfeA7| y shbs:tmet embqdlinhisg 1l Wlflﬁ@&lii%cfnyluse {nOBe Pres¢nd invention are

[ t resent

BRI CHRPSIIRA S0, 67 (A0 IROMI S@%ﬂgﬁgﬂﬁﬁm&%&% 645

and have the structure of Formula (I11): Z~ Z,

ZI WB 4 wherein: ZI is IZ10r N,@ZisCRZorN ZS

is CR3or N and Z4 is 4 oM whkre no nore than

two of Z1, Z2, Z3 and {4 are -7 2004/ 087158

PCT/ US2004/ 009339 W is,'0, S, NB}F;( one of W2 and WB

is Nor CR6, and the othex WBis CG W is

an

wherein:
Zyis CR,or N, Z,is CRyor N, Z;is CR;or N, and Z, is CR, or N, where no more than two
of Z;, Z,, Zsand Z, are N;



NG W is CR5 or NN and WBis CR6 or NN, or WL and W8

are N, and W is NG Gis of formula (Ill): RRO - -Y
wqmed$18B N R, 0 n (II1) Yis 0, S, CHOH -mHOI$N04/009339

-C(ONH, -C(O-, -0C(O-, -(OCO, - NR7-, -CH=N, or

absemn;is @, SSor NRZ, che 4005 andZWi3& NCRISE, ad tabsétof W.ead W, lis CG; W, is

I‘@ ")]ﬁ 1 éﬁi AN w{,@ag%ﬁﬁ ot lﬂacrr Wi aaij “211393 ﬁgﬁﬂ? k;&‘zgsreﬁg{]dent ly,

br an@edfﬁhamll(lﬁl_6 al kyl , C2_6 al kenyl, C2_6 al kynyl,
Cl 6 heteroal kyl, C1_6 haI oal kyl, -CN, -CF3- OR11,
-COR11, -N2, -SRI,, -NHC(ORI, -C(ONR12R13, -NR12R3,
-NR11C( O NR12R13, -SO2NR12R13, - O R11i

- (CH2) gNR12R13, or -(CH2)gNR12R1 ereRg is an

i nteger frome2vto—foH Qr—Rlzand her form

- NH N=N- or and R4 together foxmx¥NFAN=N-; each R5,
R6, and R7, independently, is H, al Ry ; fornyl;
c3' 6 cycloalkyl: C5.6 aryl, optionally substituted
with halo or C1_6 al kyl; or C5.6lIReteroaryl,

optionally substituted with halo or Cl1 6 aI kyl ; each

R8 and R9, |nde endent | is Hor straight- or
br anched?.chdHO 1—-8%@(&* —REO@NH-str&l@ht -—61C(O)—, —(0)CO—, —
N ancheg-ghaipn, (1,8 alkyl, C2_8 al kenyl, C2_8 al kynyl,
CI_8 al'kylidene, CL 8 al koxy Cl 8 heteroal kyl, C1.8
am nods kyd 3, 46158 hal oal kyl, Cl.8 al koxycarbonyl, Cl1 8
hydr @W@kklg)&/absergl 8 hydr oxyal kyl, -SH, Cl1.8
al kyl'thio, - -C5_6 aryl, C(O) C5.6 aryl
substePCthl}tlseHZV\ﬁ’rt% Cl_3 al kyI or halo, C5 6 aryl, C5.6

cycl QQJhkil Rz% kﬂlﬁléé'p\éhden -i@l\lljileﬁrﬁﬁlgcbfﬂr%l kﬁﬁ 0, or straight- or

-NR12
WMQF&? albdx@ 1ny1,-qzq mgmlgyloe] 6.haloalkyl —CN, —CF5—

diGHR)LEOR] 2 RhG,, S_d16] NINAR(OIR, eg%r{OfNI@rﬁ cﬁ Ry RLRR, CRO)NR R 1,

H, “strai ht- of branched- chaln C

S RARAR 5 €208 CiRkoy rmyd CHOINB Rk - e m@ls, ohabdegn meae fom

2(;3-6§x Iﬁ?srﬁir I@z%éé%ler fog'ljr %vﬁle%' ky lR’3 alﬁjﬂqgoééﬁlepﬁ% y—NH—N—N———
| koxycar bonyl , hy dro§éalkoxy

hydr @RihaRk)}% angk RCIH@D@@%WY& hs &; aéllflelfqrmyl Cs s cycloalkyl; Cs. aryl,
obf@ﬁﬁ’f ﬂﬂ)@tﬂﬁﬂea’ w1th%al'6|’or Cég ﬁk}gh& C5 rhetexk%@p Q)E@&laﬁy @lbrs]t)lltgt%d Qith halo or

et eroal

ARG SUR e UM AL N
C2 3 I@(%’lg rsﬁ)ﬁﬁé’lﬁd grydranchgc@}xm@,.&glk?f s, -8 ﬁ“@@t 'Ct yslﬁ%y‘f\" édg alkylidene, C,4

or hal o, . er oary

aB%)r dalk ﬂaytproalé:ﬁlz 6 h@ﬁl@%‘@y&e&@l@yw C@( @}Wmmi Ci. sﬁydroxyalkoxy
GRS 5 S B e R8O R Ry b tuted wit
R L Rt et s A ooty i M s RN
C‘wmﬁi&ﬂmn@m&ws; D-F&Rn 1911;,¥—OC(O)R11, —(O)(CHNR;R;3 or —
(CH;)sNR ;R 3, s being an integer from 2 to 8;
Ryo’ is H, straight- or branched-chain C, g alkyl, C, alkenyl, C,.5 alkynyl, C,s alkylidene,
Cis alkoxy, C,s heteroalkyl, C,s aminoalkyl, C,; haloalkyl, C,;s alkoxycarbonyl, C,;
hydroxyalkoxy, C,s hydroxyalkyl, or C,4 alkylthio; each R;;, independently, is H, straight- or
branched-chain C, g alkyl, C,.s alkenyl, C,.5 alkynyl, C, 5 heteroalkyl, C, s aminoalkyl, C,;haloalkyl,
C,.s alkoxycarbonyl, C, ¢ hydroxyalkyl, —C(O)—C;. aryl substituted with C,_; alkyl or halo, Cs.
aryl, Cs, heteroaryl, Cs; cycloalkyl, Cs. heterocycloalkyl, —C(O)NR;R5, —CRsR;R3, —
(CH,)NR 2R3, t is an integer from 2 to §; and



substituted with halo or C1.6 alkyl; or C5_6

heteroaryl, optionally substituted with halo or Cl1.6
waatoeybg71ssor R12 and R13 together form a cycl i aCT/US2004/009339

structure; or a pharmaceutically accept able salt, .

est ereadr R,pnddtiugnddpendeoty, if G028 alkyl;sCurecyeloblbyli Kenew], optionally

r _ :
SRS € oSF b B IR R DGR 86l o ot
ostRiuetduRe todetheo forml @ cydlv)strugtvieNor ¢ RRYrmacexBea(lIXSickep(aRlE) salt, ester or

)P Y X2 N xi wherein X1, X2, X3, X4 and X5
pé?dem hégg?edfromc Nand O; kis O or 1; tisO, 1 or
2; RI0028] st r bi gyime gmbdgmagntsh - ehapiopndglfoB uge lnythe p@3erg invention are

A RO K 2 fndbedt I lIGE G (il @O
Cl_8 al koxycarbonyl, Cl1_8 hydroxyal koxy, Cl1_8

hydr oxyal kyl , --SH xgil 8 alkylthio, --O-CH2 --C5.6
aryl, -- O-- /6) &Bﬁubstltuted with CL.3 _dRigyl
or )

or halo anyl Yy, al kyl optfonatly
conpri si ng?%gbr inor e het t(gl'n"ép Ie%teom N, S
and 0; --C(O)NRéz%,/'NRs R4, --NR3 C(O N4 R5, --CR3
R4, --OC(OR3i --(O¥{CH2)S NR3 R4 or --(CH2),, NR3
R4, where R3, R4 and R5 are the(®agne or different,
each independently being selected fromH Cl.6 al kyl;

6 aryl optionally conprising | or nore heteroatons
selected from N, O and S, and optionally substituted
vmth>haKoX®,rX4@mng alekglecteddBGCcyend@l kyl ; or R3 and R4
togetm? oyv'l,th the N atom when present, forma cyclic
ring struct’ure conprising 5-6 atons sel ected fromC,

N, Staald10r2; and s is an integer fromO to 8 A is

C5 1 k 188C I pna :
corrpr%{l glg Xllralﬁq]E orcgralzchga/ Ell? bgyzil @ hal]%R%lt eag ’,.3 élkyhdene, Cis
afaodly, 1. R@tel[OSlkH, Camrnlopallkw Cﬁxg)tyloalkhla[?og albqrxygetrbmyg 161,.s bydroxyalkoxy,

ag&gﬁgﬂ@agﬁaﬁk h@{ E%tz 6—- §/§I 0(% s aryl substituted with C, 3

aékryi noladldacy(lls s a0l B Qaalcmdbd{wl OpfilmaBy abrkytsmgl bor @oreGheteroatoms selected

(AR SR ORI RN Sk SRR, OO, RBOcO)R;, ~(O)(CHy)

WJ@W(@E)SN%@Q(O) R3, --C(O) R3 R4, --Q(CH2)g NR3,
o CN% {%4R th d(]g_%x): ﬂlf NE% &gdlfmgﬁ‘ gatc 1A&P%Hedt@%§?1§\%ﬁlgﬁed from H,

fro oups
Gz dlkybéish gryd hemmalhseccwmprdmgﬂeqremm heter@atgs 20EA¢d0BIM B8 O and S, and

ogg:c;l;{ahjys%@o(gétlugg%gf]ghalo or Ci¢ 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 is an integer from 0 to 8;

A is Cs.p 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, C,.s alkenyl, C,
alkynyl, C,s alkoxy, C,s heteroalkyl, C,¢ aminoalkyl, C,s haloalkyl, C,¢ alkylthio, C,,
alkoxycarbonyl, --CN, --CF;, --OR;, --COR;, NO,, --NHR;, --NHC(O)R3, --C(O)NR; Ry, --NR; Ry,
--NR3 C(O)NR, R;, --OC(O)R;, --C(O)R; Ry, -‘O(CHz)q NR;, --CNR; R, or "(CHz)q NR; Ry;

where q is an integer from 1 to 6;

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



pis O or an integer froml1lto 5 Yis 0, S, CHM
--NHC(O) --, --C(ONH-, --C(O--, --0C(O--, NR7 or

WO 200He$Hs8, and R7 is H or Cl4 al kyl; or absermCT/asp04i009339
is CR8 RO wherein R8 and R9 are independently sel ected
f r ompHis 0 anah igtegeaifight 1 toi5; br anched chain C1_8 al kyl; or

a phé\??@&%ﬁ@ﬁ* LNH@ )epté fupal th?c(g@% ﬁggu H=N--, and

t hereo 291° di mént

use ﬂ%liﬂerﬁreﬁéﬁﬂﬂﬁMW@hwﬁon are descrlbed |n U S,

Pat el is RDK, GALEAR, M3 S ' Rk or branched
200301‘%?}185’ s 0 R i peichal B A pld Scighe or branche

chain Cps alijd; R4 pRarmRaeuticatly awemablmalu?esterlor promg |there@3 R5
A7 (M) sorth&hiRlalndats, ;}é c%n{mm{ sagi Gl inSEL & 9455# invention are

group consisting o substit
describedqip R:W Pate@pf‘mn@tlmy\l% U829, 45l§t(e'd>h@®oemamk§rl 200¥H@6418), and have

nkLanal ey st uted C2.6-al kenyl, optionally
substltute% )6 al kynyl , optlonally substituted

O Cl. 6- aIkyI, optionally substltuted O C2_6-al kenyl ,
optionally substituted O C2.6-al kynyl; optionally
substituted S-Cl.6-al kyl, optionally substiguted
S-C7_6- al kenyl, optionally substituted L~ 2
S-C2_6-al kynyl; mi§ O, 1 or 2 C3 C4 'S - or

CH=Cor 4 is CH * and B-arfe
i ndependent |y sel ed fron1 roup con |st| g of
hydrogen, optiegally sw@s¢4¢+¢e@_£l 6—aNky

optionally subst tuted hal o Jdr oxy
or selected suchNb gog $ her f rn1a ring
system each R4 and R5 |s | ependent’ly sel/fected from

t he group consi stinB®of hydrogen, hal ogen,y hydroxy,
optionally substituted Cl_6-alWyl, optionally
substituted O Cl _6al kyl, optlonally substi tut ed
3? l-C1 6 al kyl, and optlonally substituted
&rheteroalkyl L' and L2 are biradicals

i ndepémkembwacﬁ@n etdced fforDihe hap QoBLEAnE oM&itishdIIRGultituted C,_¢-alkyl,
oRPEPLY FEBHG SrsmTBAEe. oRee o BECkef B b APyl sbsitted Ca
clahkenygr @;umnﬂ@n@bstnhtétg OOiCIS-alky} Niptioralig sutituted O-S-C,,- alkenyl optionally

s‘tfat%?etdeg—f({ gptloxlilzﬁly su stljtusttt:d Q 9 cﬁ’ 6-a&yl optlonaﬂy substituted S—C,_4-
atkenyl, optionally substituted S—C; ¢-alkynyl;

mis 0,1 or2;

C;-C41s CH,—CH or CH=C or C,1s CH and C; is absent;

R? and R* are independently selected from the group consisting of hydrogen, optionally
substituted C,.¢ alkyl, optionally substituted O—C,_ alkyl, halogen, hydroxy or selected such that
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,¢-alkyl, optionally substituted O—C,salkyl, optionally
substituted aryl-C, ¢ alkyl, and optionally substituted arylheteroalkyl;

L' and L? 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 —O—;

Y is selected from the group consisting of O, S, and Hy;

-10-



WD 2004/ 087158 PCT/ US2004/ 009339 X is a biradi cal
sel ected fromthe group consisting of
wOo pRE§74:R ) - C(R6) (R )-, - C(R6)=C(R7)-, -0 C(R&1ET2004/009339
C(R6) (R )-O, -S C(R6)(R)-, --C(R6)(R7)-S, -
N( RN)X% & Rebl(aaazal selectefl Riyn{ rﬂ7e) ng(l}RN)ms,lstmg of —C(ROR)—CROR")—

s CRUR)— —CROIR)—S—, —
%F‘Q%EP& a%?%@ Loy %w

RNC®C RB MR ~—CRERYRNR” )GéRGé—c R)—ORHR)—, —O—

IS S oo PN B g e —

G&R%ﬂéb—ncﬂé)(aﬁ)d—@?%(ﬁ )I(R]deﬁélkld@ﬁ)t—lr& sél(ﬁfr)ﬂgﬂi—ﬂtwb(ﬂf)hd\l(RN)— —

C of .hy. hydr oxy,

AR OHE < Bk B R R &y KRR Pt ama

substwhetdire®° @id & atekindepe@Rnby selbdiehftbm G2 gﬁon@l dopsisting qf hydrogen,
0 s ut &6k, O-\Ch N i onal

hgt& é IH c!d{))é'dgl%_ o c& rﬁ E\&Olp{t Il\gﬁa @XJER t) %ﬂl?na y sulystltuted Cie-alkyl, Cpg-

alked, B-alakkemyll |, olpitqndbalsmg/stlszmdsﬂ—t@t(edkw} GCRtiGaby kspbstituted O-aryl,

0 of
of Bl e oS5 SE Ry SAMAD S B BR eSS
[ OOBOﬁletelm BY nsese@mbd) @ometht gr;oup lkenssting oﬁh;dh;og‘em,randsmtwmlly substituted
(%j_ k? fesent invention are described in US.
f oVl $i onal Application No. 60/432,6692, and have the
st rud0@d0k of InFemreu¢rabadivhents, tHR1coRBomals Rar useNinYthi\ pfegknt invention are
I I 4 4 : .
BREDE B 0 Lo Rital AR S, pOFEN: B by s (v
the group consisting of C(R4AR5), C(O, 0, N(R6), S,
OC(O, NNRO)C(O, C(O-O and P, and R4 and R5 are

i ndependent |y sé#'ect ed ~rom the group ecansi stjRyg of
hydr ogen, hal ogen, droxXy, nitro, optionally
substituted aryl _;optionallly substituted h t$%oaryl,
optionally subsfit ted C3_8-cygl oal kyl, optionally

substituted heterocy tiohalT w%s«#tuted
Cl_6-al kyl, optionall y substQ;,jJt ed Cl1_6-al koxy,
optionally substituted phenox optional Iy substituted
C2. 8-,,alkenyl and optionally substituted C2_8-al kynyl;
and v%er eln R and R2 are mdependently sel ected from

t he of supiredem PEIORARS )ml @&BfR’pnal |y substituted aryl,

opt i t teroaryl, optionally

subs%%le%rytag‘%é@+ﬁﬁ Fgﬂe opti onal | y substituted

het erZois yaéopd, froaxpthﬁ awab b«gnssumf IGRIRH Q). €, WKVIS, 0-C(0), N(RY)C(0),
o%I}J desubst ituted Cl1_6-al koxy, optionally

sf Ituted C2_8-al kenyl and optional |y substituted
C2 8-Ral aklyriyl are Witep@identiRSekotdd R Eblee;rmupd@psstdgmﬂ lyydrogen, halogen,

L86180, HOReL gy g 2V S

hﬁg og)é n o 0)’({/8? 1n|a?¥g?b%%ﬁlba ’1, s ?)In%l A bgtgcgtgd heteroaryl, optionally
Sslusbsltth Gt ssdclaulwl, optpniliyn slbistitutsd s teracyd Fd optérneltyo awbglituted C, s-alkyl,
oi)&(}hally substituted C,¢-alkoxy, optionally substituted phenoxy, optionally substituted C,g-
alkenyl and optionally substituted C,s-alkynyl; and

wherein R' and R’ are independently selected from the group consisting of optionally
substituted aryl, optionally substituted heteroaryl, optionally substituted C,.s-cycloalkyl, optionally
substituted heterocyclyl, optionally substituted C,¢-alkyl, optionally substituted C,¢-alkoxy,
optionally substituted C, s-alkenyl and optionally substituted C, g-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,
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WD 2004/ 087158 PCT/ US2004/ 009339 optionally
substituted C3.8-cycloal kyl, optionally substituted
wohetssoisycl yl, optional |y substituted C, 6- aCEQIS2004/009339
optionally substituted CL_6-al koxy, optionally
spitogalln ybsittalCg-catlkakyll omln@hllapvbsch@dlhyteros;mﬁslt prtignaly substituted C;.
N fue&P @ndig Sndif)d tdY-alkenyl and optionall

f‘gc?g(ﬁ fr%rﬁu e gr odf) 068%5|(§¥1i%990$ﬂﬁt3g§@g%%,3 enyl and optionaty

@H@Etlltetﬁépb yalkgwbgrd tuted aryl, optionally substituted

het er gatyd reQp! [afah bSkdd 4 SHSAR dtlyd tionall

opt i onaF d R Q,p St f}?u‘gé&ﬁﬁet er oﬁé{/c%e%ig%ptl glm]% PHydrogen, optionally

subbiguted ey @pmmaéy ibijtuted dapt?fombloptyons%gtbﬁmtmeé@u -cycloalkyl, optionally

Sebsfu@l krfe@z yggptap@]@ﬁ%ﬂy &%&tt@, éea@lq?e@ @ng@m&m@% Cy.s-alkoxy,

optlona titute em Ca
smtma@ltmbﬁlttém rigkesy end mt@nfémﬁ?ﬁﬂé@d&z stabkgnyonpound

of FO[d’Gyi]a (Mehi@l ?trtgﬁlpés(‘shg\gmé @pé: lfﬁ%xgmales g?(ﬂgp:'oﬁﬁound of Formula
showi ng the syntheses of these conpounds are presented
0d) g depicted in Figure 1. Examples showing the syntheses of these compounds are presented

deléw Bl S(4- (2-oxobenzi m dazol i n-1-yl) pi peridi no) et hane

235 LH 4-1A) [0032] A vial was char ed vvlth
Brs(tkbprabenzmidazodinil nd)pipgri p‘P)géMed ﬁﬂeH 1.

mol ) [0032]ch| ok yiabwhroehgeget Ae 4(@DxpRpnzigy wfml yl)plp@z@@@ (027 g, 1.25

fohob? 1 9nlorb- iédseﬁ%é (BN, @%&ei) K&0kd.17 @nﬁzﬂ%ﬂl&ﬂ%@hhanol (2 mL)

60C over nlg . Water and eth acetate were ad
ieshplres @LEQ° Croverinaghd d Water angrrthy elqeita&jwr@ adfled and thg pnagucafﬁltered off and

alht%ts%;vlewa GREPANTAg LR3I H NV (DVBO d6) S
4H) 2.15 (m 4H), 2.27-2.40 (m

4H), 1003y (apbI ISII\/IRMJ?I)I\’ISQnggi Bo06.60 i, 4H), 2.06-HIA ¢n, 1481), 2.27-2.40 (m,

%22@\% 2%5 d%g i 58%% b@(n&lgﬂéézoﬁgﬂgapﬁ 6}%)3916721 (m,

gt cnmwm,sompwgww 93.9,19%4, 409.3, 109, SS2M1 H| 24 1462901, 129.9, 154.4.

% Q\fl 4{6% 4oxoben2| m dazolin-1 yl)piperidino) butane

acetate (55-LH 25A) [0034] A vial was charged
Wit His (4 2-2xobxaimedazb bin- dabppenidio) Y pBuerdiaeentd (35-LHyZ54)
5.0 (0084]), 4A biabmes|chipedawsh 4((Q-088bengimidiz@imatvpl)piperidine (1.1 g, 5.0

B gty ol R Ao My £aciP00l0 pels s Rl g ctanot o i

wel halgriche dO°§hﬁbr tine daysgaMater dnAy:Ehyl yaste were edide(i Mda@ B©byganic layer was

b RUSh AL RATEIL ARy TR SRS MR PAE LR oo
(($I(E) Pt NH@;DH én O\AQQH/IWDM (149n 4o (g2veotk 2D ez Dﬁﬂdﬁ-ﬁl}bxqbeﬂz-lmldazohn 1-

%llgé(i?elr %no?Jbu an?lh(gy %@IPR):) { her C use(c)i)l YKQ: n%)t(]t s eg with S(’)Etd furtﬂer cnaracterlzanon

aracteri zatl
LCNI/BHWHH-]]ZBOZ% 1 [0035] A m xture of 55-LH 10 (0.22

). a
i cni BP3EET o s eSS0 P el DM Q66 s 93 mmod and
ﬁ@gloQﬁﬁﬂqlane @KrﬁJ)W'a@ fbbﬁléd ce- 78%3%1&1 stiore8 For mmgg)owc}ﬁdzgegn uL, 0.85
an t he Xt ure was e at r an, a 1t al . .
RO Y LA e s Eopt & G ar 9 pioqib g Teethylamine (0.5
e beasdl) Wik daded dhd hewasetiah MiEE whaOalloBRE o feBPoom temperature. Water
Wat er i chl or met hane was added and

%urefg&glglgrtaﬁl%@arr v%sr a(\% a@egxgpgﬁagla N %gﬂ)@aﬁ% 3n washed with saturated
Biell HAddOWa,9T,) filkred dhd edpéiRE STHY re@dlﬂlr%raﬁ?&h?dbdwas dissolved in MeOH (2.5
CYOROL 20,5 e, 1 oS L D02l SN 95 ot 9he'ed Biowed by HOAe
fnt(l pHEA BN FEKydRZRlddBolhtiyt JANATNBHLI (A mig 00. 857mgmol) in MeOH (1mL) was
g@dgé H}Hjtlh%) F\é’%‘gﬁ gvggggre%? | l@ﬁl\)l}grg tq{émkg%oYegg}ghtg VB@terSegld eth/)_}l acetate were

gadRl )and MhdVefgkhi€ layiet Jvawasied (Na,SO,), filtered and concentrated. The residue was
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added and the mi xture was stirred at anbi ent
tenperature over night. Water and ethyl acetate were
WO 2ddestisind t he organic |ayer was dried (Na2S@O)T/US2004/009339
filtered and concentrated. The residue was -12 WO
2gpsaly P8R 288 RGICUS2064d 0OTRE Yy pirsstveViBRLE fLung lsrelcms (21.2 x 250 mm,

DS 0 YA SEOR PR R4 KB 6L LS oy, o

|pnre(ad8ﬁb|ﬁdt12@eo(1;8taﬂ:)i ffdn dagr adihe mifliiofoaletdt® QN (24 The. ' HONMR (CD;OD) )

AR %n@’o Qiaﬁ%’, 4?*}%%_5? ﬁa@ﬁf %@Jé.&)(mgsm, 3.73-3.3.82 (m, 4H),

1.589k6b. (962](Im7 04H)15 (2, 6I), 22&4 3(3r(mn 274 ch\ag[m m%%zm

Mo gl )?)gﬁé gﬁ%
igg Wf é@'%g Z(zfa e rl gdt»gz 3? ppvidure used for the

)pke))p!laﬁm‘r ofdﬁ{iﬂ-b HEM@ﬂBH)rO@BE-}ieHaR(ﬂA) 0 gQDCBﬁﬂno()O et Nildays at 60°C, water

55-L 7 d . d d
R 0 i e R Rhr PR 1) B PLASRANE 8>
5- br oneo3t7} pentrtBNMR (CD,0DYS 165Q 30w, 2H), Alstar65)eh, dHY,9.7at1.85 (m, 2H),

B0 At aer 560 T pped BdRpatind rbwsp T s 0 (11

(7@@37@3)(&5311) 35517 4:'5Qm( [IBI) ?B)NMi{ (6D:3p K524 8n26‘$|‘98646 3{. 3,50.7,53.1, 58.4,
éluf T08 4o B8 Y2 s 3328 Sa 80l 5550k LEMS B 307 #izsa AN

( ( 13C
%@%&ﬁb gq'glgzzé’%g éé%’pgr}é_%”ozf”e’%% §5’4 2 32}‘) 53, 1,
58. 4, [0B8] 6, C@Bpoipd (VA3 1APWas(prephd adcordi@BtoBhe ﬂl@@:dﬁre used for the
+
Dk & YELUCARRSARE Sitarana (070 g 1 mmeby Tyt s porivied by
(pEParktikeITPC [0HB8HWED AICUNASY BB LHpﬁIA)B(Zba@l%ﬂé}AaméﬂO/O 1% TFA in

S5ELABO0LA L5 QER BB e b o RGRRLT fre s v

desalddan wasr putt difhledmbtjianep rﬁemamaﬁm\hgdrblﬁﬂewbiamﬂad oot = 10 and the
0 0
()Fzgjémé_éfaz\ﬁo %pékl &%ﬁ@@cﬁﬁér%}a %ﬂdoclgg‘icépgell:t%j 1 I_}]%géu%h\%aé deEo ved in MeOH

and wehibroagsic avid[o nal eds aﬂldi:dt Highe rtﬁﬂlhcd(b&em\ﬁssalt ahias %Qﬂlﬂdﬂdon preparative

in_water and dichl oronmet hane Um hydr oxi

SRS L solunpri2 L2 135G Rep f em %lrgé%in(? i ITgﬁ*éP HAQ@ 1 T BA in CH,ON/H,0

Sg\@ﬁ@@“@radlédt kd @'I@Iﬁ] aﬂ@ SBRBACHH: e PdpBFhted HRE N‘I—g@l—ld«%% a‘ﬂ@&l to the aqueous
Cl

i ssol ved trifluoroacetic a

Aclgeen unhily 1P: fl h%rpe% spatlEat anggscdiare eidd d“&)‘?f) thefled compound.
repal e

?:18?2 [%Wl% TFA i n%%/ O@%(l)%m% 42%% %&B%Q Ko Aﬁ) @;m 182 (m, 4H),

@946¢. r (el {4t 2440260 trao8H), 318d-28dmy H), 4ist- %8\/@2) té@z -7.08 (m, 6H),

%@ 7'9"4(%'213125”@%%@ &8, (%15585 Qﬂlédfb“?fzs%oké‘%' oM URGI I109 4, 109.6, 1210,

r oduct ilTtere ahd dried to’
. Aj 286, 1284, 135t 1; B6- M&M@mn&m {00391 ' 11 NMR (coeoo) “s
1.82 (m
iﬁylzts(}*ﬁ f%ObE”ZZ%’g’)(%‘H’”i Pwé”diao)@weﬁw(m }éﬁ;’ﬂ 3.12-3. 20
(7m364+r0040]4 28A4v1a38wz(sndhax%bﬂ w1t71 AD@- (Yxoe&z(ﬂiﬁﬁaz@lz‘%l yl)plngrl(zne (1.09 g, 5
Wo}) 5‘@1010 gn-gglogrop%é%‘p ulﬂ_(?gnrgol) 122@00(0 691@15 glmoﬁ}zagd gthanol (10 mL)

3P shhkenld B0 fok G MRl Whitr, 2831 deetate and MeOH were added. The orgamc layer
1, 3-Bi s(4-(2-o0xobenzi m dazglin-1 E‘l ) pi_peri di no)p

r
(5 cyanorstsd and Ghroresidus, 1va) PURASd Onplyad shfarpplography | [(ST6,. 3% NHLOH in
Me!o%r/axm@azth 93 aad | {h@n by xleb%mrmﬂL@ fLund c&)%mg ézﬁz x 250 mm, 15 pm

% -chl oro-3-i od o ropane (250

@8@ Ot % FF Arip (B.04R G0 & ﬁaﬁ QHs@EG{z@L()g 2) éﬁabl geoHisRigA 04400)]. The solvent
60C for six days. Water, ethyl acetate and MeCH were

added. The organic Iayer
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was evaporated and the residue was purified by colum
chromat ography [(Si 02, 5% NHAOH in MeOH ethyl acetate
WO ¢do4®pi1sand t hen by preparative HPLC [ Luna coPOmusti@4/0@®339
Xx 2560 nm 15 m C18(2), 0.1% TFA in H2O 0. 1% TFA i n
GRS exrered(®d 2YH,O8 vagadddd énthetaquedud 6@)fon dritie pHol & ehe product was

ﬁitg.veé(\ﬂ?ffé%%éa%?ﬁéﬁ %ﬁ#ﬁ%ﬁ?g‘% 2915 3¢ B fin RS %BQfded

was added gueous so t|on u
pH=10. [00¥lﬂ1]e pr GHNMR @HRS0D] b [ 761188 (mrf 6H), R281298 (wi, #H), 2.48-2.62 (m, 8H),

e Al R 18 7B Ghohh it . S9TRRUIR oo
@A, 28, 50.2, 88 26.62004) 108H) 121.131243,3222 10812, )1, LC-MS[M-H]" 475.4
4.28-4.38 (m 2H), 7.02-7.09 (m 6H), 7.35-7.40 (m

2Ry Bis(1 plenifR og €3 Spsyiamspivod4, 6] deqry-&ayl)prepane (553.HE4-386 . 3,

109 4, 0011?_59 S5, A]@é]l Was clagr%ed?’w1tﬂ1218pfényl;]123g8 g'lazz;]s§§o[1 5]decan-4-one (0.29 g,

i 2§ nBT@)( I pﬂl‘l@ﬁ‘yi‘ Jcni%%anz (B1Ge,10r5 el g{ 6% 40- 5] &id 2rivrgol) and ethanol (2
Hl))@ﬁ@%ﬁé‘l 4t %Mef"mg}ﬁ) WQQ"]&%JI et’ﬁylvdcéhte e anBéH gﬁg p\%dtu@t was filtered

henyl -1, 3, 8-tri azaspi ro[ 4, 5] decan- 4- one

Pf215d Al ty give 1 3hme pbthgtiflesroppodne (0. 10 g, O 5 m’ml)
K2COB (¢ 7 o n
shaken atlleo%Ho@Té’%s(dﬁ]ﬁb ) 53189 le8t3'1ﬁ‘1 @ﬂl %%F, 2M9) (R, 2.57.2.67 (m, 4H),

Vit er “and acet at e wer &
3ddeP0 (Mh8Hpred lﬁ%}t‘lH\)\ésngﬁ §7t @, @b, 669[9\‘7 Qi‘n(dl dH), g2t 72 Tfiy éH; °C NMR

1891 et 950 B0y bRyl Tl VAGTRHD: fonasivny

4094 2.84-2.90 (m 8H) 468(3 4H) 682687(m

99-7.
é@&bﬁ}wl@"@@l@zoltzd )gwpzzgdlsof 1564 ‘yﬂylslgerzxdmawomneﬁ%L@ 1C)
119 4,10044B- 9, A3 s cﬂﬂ@edzwnﬂ—@'@@wﬂeﬁﬂnﬁdam% 14yl)piperidine (0.13 g, 0.6
%} {2 Oxobenzi m dazol I n
Fﬂ

uhiee3-redepropage (G4ilp eﬁur@wb}%@p@rﬂé 3 @552 mmpl) arry ethanol (2mL)

LnQ(pﬂ’éﬂ(en%t %0"@ foy\’ﬁ% P?rgﬁgty}%ﬂehdme (0.85g,0.6 mmol) was added and the mixture
- 4-(2- oxobenzi m dazo 0.6

in-1 errdin
D shaken a4 Brpr B adisionad ;siarﬁe %’ew pnd @h}é Wr: )wer«m The organic

| erlzv%s Giried - @zsmﬁ)lﬁlteﬁ:ﬁdarﬁt E@l@&ltra{eami"he ‘?&Qﬂug %eﬂurﬁfed by column
60C for five days. 4-Butyl piperidine (0.85

Ao MptograRhYA  giEbe: arfd NHEH rig Mqﬂwethwa@e%a(kén 'artengemeﬂ& MS [Waters

l m ot 1 L (1] 3 2
gl oosbodat MR it YL s 05

&t gedwnten0r180)¢ and préreraties HALE [Mas cplumn (2 le2ix B§O mwl m.‘rmm C18(2) 0.1%

L e e IR N —

Bd NH}tOB wap added ad é®)aquddng SHtibkAo pH=HROTE. &%ﬁcmﬁerlwas drled (Na,S0.)

e to 0:100)] and
p‘rteerear a%"aé“%ﬁf‘éyteiu%la“% Pltlh p%eéif"ﬁlp"“ 50 nm 15 .im
C18( 2)0048} 1% 'HIRMRi (TDKQAD) @o 284008 Amj IH)CHBGCIN #1240, IHD; R§8-1.83, (m, 6H),

st EoialPadnln 10 1057 ool AP FORERST £10.07 2w,

pﬁ*ds:ho;cs (ﬁheH@rug@n@s r@l)fjg{)ﬂ@&769l(lﬁdll®l\lé’€3®4{k (dD,bbgad.2, 22.8, 23.7,
a eva al e to e

Eéﬁp%ﬁ;%&%% D8510-2, ﬁp KR 1((5,5@0%34,656(9_, é%‘)_.@_l@%.s(}ﬁl.ogllgl’.3, 128.5, 129.2,
1548 1c-Mbpumm 9493 1.68-1.83, (m 6H), 1.97-2.06 (m

2H), 2.15-2.24 (m 2H) 2.38-2.58 (m 6H), 2.94-3.01

( y Big My bur@pip@yiddnol propame (AMHLH-674. 26-4.36 (m 1H),

6 15 300 5 A Ghiel Jfd My Ghactilber b (Mg ER IR, 1obtoros

H@logropH®.(107 153 19, m‘61) 4,66 (@35 £.083 hmol)G@d Stharid? 14 ML) and shaken at 60
1830\/(?%’ ni%l%.S 'V'éaterl azn%'e%iyl ac:sl'éa?é %‘v.brelz%‘aé\@ {"111\4 (ﬁ]gél_niég %%rswas evaporated and the
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1,3-Bis (4-butyl pi peridino) propane (40-LH 67) [0046]
A vial was charged with 4-butyl piperidine (0.13 g, 0.9
WO mowbg71581- chl or o- 3- i odopropane (107 L, 1.0 rraa/$2004/009339
K2CO3 (0.35 g, 2.5 mmol ) and ethanol (4 ni) and shaken
aesi®@ wag puvibed rbiypintparathie BC-M$ (Wetehsysymaeey 4118 (Wek &0 mm, 5u particles).

3%@ gf}og‘ﬁg’g@ﬁé%@ﬁ ﬁ\@%’gg%? 1355 z %ﬁgra\%grslt tBS)rloPﬂ {o give 6.4 mg o

Bhe ledampounde LC-MS [Waters symretry C18 (19 x 50 mm

5 part[p&{ﬁ(% @%@ rfﬁagd@%‘r?? gm(l)&f T{ﬁé%ﬂ.& 8D, 62-1.74 (m, 6H)

mgszifm trhetH)| 2hed. 3(2((1‘11)01&2(2 sapmaﬂi 84H-)| Ngzaxéxgﬁgz@l%jlg)s 143, 23.1, 25.0
221'%)83 3211]3&(%@%50(‘}1?71%&%M§ﬁ‘§éﬁn}7§2‘ (H)m 4H), 2.86- (2m92
(1”3 Bz‘%}'ﬂ (2- &35&5\'%3&:9559@1)%) %geré'd‘z’fno Jz @Lalml }_f? L9 3089 3

54. 4, 323.4 1,
3 Bi s[[ﬂ0<(812 oxdbtélﬁlzwm ehasesl jvrith14- -(Ar9xopérpemideriohv] -yD piperidine (0.44 g, 2

BRIl 950 PQR & veplo 0, EB3KAEH bt 2 )

rehael at 6@ € droldodeyslr Watef ms le_ldded anmtiie) prOd@C@s ﬁID@r@Bof@ to give 400 mg

%ﬁa;ﬁg@ulagpgl}c%&ﬂgg@ dz‘ iuHhQ @;&epﬁﬂ UCt L\I\B{Lg‘?ﬂ ﬁ(d‘%lfn%r(al 2 x 250 mm,

afsfunt G182y 6. 140TF Ap HEd/01d% Tfrﬁodll,@ﬂgCXN/HN](m (L5 @radgntvad:100)] to give

prepar t|ve HPLC [Luna colum (21.2 x 250
%mg ‘itggerﬁ%fé?’i‘g 1% TFA in H20/0- 1% TFA in

CI—BCI\V[DDZ@] (8: M NI\@RJ;ngcam)i &nL.76-08D (R O4))] 2130-2086viEn, 128), 3.20-3.28 (m.

sl s\ i 35386 ot 2 100y 507550 iy 215 o

‘kBDBoH) 384, B8 Gow, sBH), 544, @G, 45380§.8) 1081) 12171,021.3, 109.5, 128.2, 155.1;
(ige 7.35-7.40 (m 2H); 13C NMR (CD30D) 6 28. 4,
.-M,S[%[d{h“%% 2, 54.2, 62. 6 65 4 109.4, 109.5,

121. LC-MS[ M H + 491.0
112}§]rséfé%%:y lgﬁ’é‘%é’i%z’?y ¢ %2?%1 | ny r opane (535- [uH- 15)

[ 0050][0050yi al Avad wﬂsah@ﬁdl witht hplibnplb@ﬂqalzlpe i adi hes fib®l), 1-chloro-3-
r.}?rqﬂp5opar}gé%}.‘( 9_,% h )o ‘i(‘i?cés(or}?hﬂogf o3 nal) Y ah@%Bﬁ;gj) and shaken at 6C

andostakags. aNat@vaasGdﬂél’lranﬂ tnerétayiswas e RA of¥asd adeed gaRd45 mg of the
th1 Eroducé was filtered off and dried to give 145 ny
ditled FIMPYUPY| ed conmpound. [0051] ' H NVR (CD3OD) 6

1.76- l[oéiﬁ] ( m ‘}ZNMR ?cﬂgé)Dasﬁlm(mé @l 2h), 2?44623512(n69fH§g]63 -2.69 (m, 8H),

:\:? 6% :2 81- 686|\|§}|52) 6.94-6 9
Gny7- 342% %HQG 87! B (P34 fP4-693Em 7 é@é’dé)(frE“HZé GNMR (CD;0D) ¢
ﬁ%4149[ f/}%ﬁﬁiﬁ%@ 5155 3,1156.031285205105; 1 2SOt el Rs.2

L, i%B8(45(_(24rit(r<2-4myﬂwo®ondetkﬂ;fhev@/d)oﬁm};&mh@ﬂpmda)ze (35-LH-16B)
PI per 3@6% lt ?,]pft\oaglnvevas( argeéﬂ- w1tg E@l & Qr%g—trfﬁu(\)/rbr%leth\)ll\fgﬁenyl)piperazine (0.34

charg
(41 28 niihdly, 0-chtotd-3-Iddugroguiie (LI b SnyhIRI REDRZ0. e, (125 3dkmol) and ethanol

St Bl 4 318y i B SEEBASE  Sys e ot

aitidd. stbaisetanlazmoﬁ@z &obﬁfol)fgbwazzd a;g&ft%&tﬂea covsounglded and
the product was filtered of

Recr ysP%33 i zatlt HMR @Ibp@éérhﬂ“)l %}a(\% 25@@ 462 - (. HED, 2.61-2.66 (m, 8H),
t3 {28k GRBRYUNSH-7 42 (m, 2H), 7.76-7.79 (m, 2H), 8.04-8.07 (m, 2H); °C NMR (CD:OD) ¢

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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[0053] 'H NMVR (CD30D) 6 1.74-1.83 (m 2H), 2.46-2.52
(m 4H), 2.61-2.66 (m 8H). 3.18-3.23 (m 8H),
WO 200838715842 (m 2H), 7.76-7.79 (m 2H), 8. 04- 8@7U$2094/009339
}-?l 13C NWR (CD3OD) E 23.4, 50.4, 52.7, 56.2, 121.3,
UL BI(4+- (2 BRnthiaroly)igperiin@)gopara (S52LH-YA8. 0: LC- MS[ M H| +
591. 2 WO ! /
13 6003 (2. Bengorhy Aot I G DR st ibperne (0.158,0.69 mmol, 1
(cBF@rq_Hoﬁepropzﬁegﬂq Hb, §3himmed)s Kebi@r (omgyv @ ) mmol) and ethanol (2 mL) and

( ﬁ?k%% 8 @Pﬁ'f"%% ltr;?% g %le%\?%eg%\rag 5(81%% %}Qd t%g Ip%’dmaé%%g Ttﬂg!}))ff a;fd dried to give

03% thgrofitie)titladhcbngtohadhol (2 nl) and shaken at 60 C for

el MR 0 M M 220 0

QOTEARch, 4HDGEB]3 . 20HINNR), ( GBI@DYmS2H), 744-7.58 4m( L), 2.89.Y.96 (m, 4H); °C

- 203 ( 14-2. 415 _
IR @bty 242 38 Wi Aothey il vies 1o
(MS[M2H)",477.189-7.96 (m 4H); 13C NWR (CD3OD) S
23.632.0, 41.2, 53.2, 56.6, 121.7, 122.0, 125.0,
V26Biy(4-(2Danzqthiarglpl)Bperidir®)-§-prapeuol NE[-MH/  477. 1
1, 3-Bi (2 | 0 m

(5ot I_[Fﬁds%; Oggxgﬂqgﬁvcﬁégé%ggpg@g Beﬂkd?mzoﬁylﬁfp%%{é {0.15 g, 0.69 mmol),
(enwblzmbmmaﬁ uhz%ﬁ%/m)lpl){iéﬁﬂ) % 160, e rgmol) aDethamo] (2, mL) and shaken at

SEEMEGU Wbl & YO SR By e i

dlawt@ledMEqundvas added and the product was filtered off

oS iy ) KL B, A T 391252, 0,

(3r7-34H) (m, BH)ZB 98452 (I HB B 5-7.43. (ﬁh721$), 18451 (@HH), 7.88-7.96 (m, 4H); °C

AR GogipEg dhe M?ﬁ?%@?‘f@z,&i@@ Febuaty: 41504, 1340, 1528,

4172, LGMM-B1 483.163. 2, 65.7, 121.7, 122.0, 125.0,
126. 1 52. 8,

LC- VB + 493 o
In sor{%&%h‘oodmﬁ’@mb?‘%@er&%ﬁlifo‘iﬁ’ﬁ‘ag'g"%g'f_‘qrﬁ"e o H‘etpo’éem ention include

plica®aburidrof EbinunViInehicttie dist1b2d Gousordeht Bh. Fermaslsa

VII, which is disclosed in U S. Patent No. 6, 627, 645,
S~NN (Vi) and the conpounds of Fornulas VIII and
| X, which are discl o;red [

. | . No. 10/329, 455
(publication nunberS20080178418N° ONN (VIII[) -16
WO 2004/ 087158 PCT/ 04/ 00933 O ONF

(VID)

and the compounds of Formulas VIII and IX, which are disclosed in U.S. Appl. No. 10/329,455
(publication number 20030176418).
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(I'X) [0059] Certain of the conmpounds of the present
i nvention may exi st as stereoisoners including

WO opiiogAFS | sonmers. The invention includes all PCT/US2004/009339
stereoi somers and both the racem c m xtures of such
stereoi soners as well as the individual enantioners
that nmay be separated according to nethods that are

wel | known to those g Qary s&r:rdjm’\t\be’m

[0060] Exanples of phar ceut| callly acceptable

addi tion salts inclute 0 organi c acid

addition salts suchydr ochl ori de, hydrobrom de,

phosphat e, sul phate\_ztetate, citrate, |actate,

tartrate, nmaleate, fumarate Q&Qdel ate and oxal at e;

and inorganic and organic bas hddition salts with

bases such as sodi um hydr oxy and

Tri s( h§a#Opxy n@trtay 9fathe mmhhtﬂnﬂ tieTiResSnt intendoretiagee}t. as stereoisomers

nc?u6d r% ol%ﬂ%azllsomteﬁo%h% %gn 100 §nc t RS %lﬂgerle%l\s/o%r%)? %“ﬁdbﬁgvhﬁ éacemw mixtures
aﬂ EmlCﬂ’lI sﬁdmn@dqeaSasp&m}t asothe aldpharaha:meudimfralthap frap de akpaddied according to
co N har, naceut i ccept abl e
ca?’r gseélls geb lﬂ ltm ‘%0 t(—lzllgsec’for nes % ;}fﬁﬁ é%em iari es which
faci | i[e0e pEmmlom@hMactemcaﬁpmmpmads atlditien salts include inorganic and
pr % gﬁag:t oc{]dS t{(ﬁl Lot sb rs,léc%gr 2 Id(r)orgzgf?)rlg%r g%ﬁ)eo%lﬁlif{; apthﬂ%)hate sulphate, acetate,
pmpafaatbteotastra\ﬂdﬂ mteateafmniamteadmndalaﬁ ardeckalrea hihdy/inorganic and organic base
agcp %1on §allta %ﬂg)lasse %I aoslc,:]s%([ill rtr)@P(Hr%?(}q Lgﬁ"rl (Hydr%{y%ﬁglggamgptgm}lane (TRIS,
rtneinemsree) | ozenges and capsul es, mouth rinses and nouth
\é\glsge%%gﬁ‘poolnl Idgllf“ d S%%Pr}lgg’rg%gafd%nﬁgﬁn&as éﬂrg’\xcelgher%cal the compounds of
getnminmergibe meg treemnahllstynedgsqiartas” asrx}ppmmeutma] BSparam:)n svetaining suitable
aﬁarﬁmw tu cpalllgr gc%lep ?qleo ncsaErlfoeﬁstr ggrﬁ{)rr:gs?ngﬁ]ter%%ll ents 361)4 0! 111arig%owrhich facilitate
pmccssmg of the eéremcmbdlsyl;ub rpmparab@mtwhﬁ):hz:sn b@us%pmmnmmmcaw. Preferably, the
active co et her XCl. .
[pEfB%riTon/i\’I é?grp cfuﬂaéé/ %05& a atlon Wieucg é:grb eeo m%rhsre%er%(p 8rsalé¥] {°r topically and
whobrtan e usadefot the prﬂﬁﬂ‘FeﬁG)qJeCof apimansnranmutsuahadsltgblets dragees, slow release
?0%\%%% Ignb g“api%st %OE]% rtnlgegsnacr:lsa ou nvgf%s}lees ]gellg G rdgs%gpen§(1¢|)nﬁghalr rinses, hair
gdls ushiirowoosfand il Mpatras!mespriph egudni aitinigl@sd rectably] sh@r asisnppositories, as
we 1 afs %ui?a%leuéoh glonsofoF] admglhsa' t}ocr)lc ST Jlre(c:t?(lm ¥op Ocaﬁ¥ rcJ)r orah%, contain from about
@cﬂll do 99rabre¢r1t, racferdbly ﬁ@ucahom (l:ZSmi B,pemmqf@cmcel a@mpaurid(s),dogether with
?hc'egcl tartaric acid, carbonic acid, phosphoric acid,

BGe| d, and the like. Basic salts are forned by
m Xi n@O(EZ]soI uisonnabdded hvathpa thei sculbeaof Mt presefpingention are the non-toxic

scrib d herel sol utio . .
B arrhaceuti atllPl ciep{alble sal%s ({f%lgﬁ con oun S o(t) the esent mvenﬂona.l SACId addition salts

arnaceu acce Oxi ¢ Base B
smofpumdhydnmmgdeaplutipobms i\/unned:epdxr exandkts, desdribled herein with a solution of a
.Pﬁagrmgﬁeug call %epé’ellm]]e %?rr(l) n(_%(gcg%ct?cli sueh "as O?y%ﬁchlorhcvaech %rll)]acl)’lcc):ngac]d maleic acid,
lsux:cmmhncm sdmr: ecldf otrianyid, tamdrivelkidywsiriodmicnayd, ebxqsehqreracnd oxalic acid, and
Hh@qlkgeﬁggulz ga?orre %m}%g ﬁa)‘c/’ E‘g).(flq%] %)&8 f}qg)g I';% %%mgular ﬁ? receptor described herein

i nvention. enos
F«iﬁfﬁ/ USPI00er 0023 rmaventgaku etrepmbloaios-tanie bawnmh s3s fodium hydroxide,

X n in
PERTRLEy AR Srou B ARG, R SR s, o,
agoni $€663hnd Plieaphavseeiticd @bmpapitpos pf tho myenthameyfbermdministered to any

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

-17-



adm ni stered by any neans that achieve their intended
pur pose. For exanple, adm nistration my be by

WO mas#/esTi®r al , subcut aneous, i ntravenous, i ntr RAABCISE(09339

|ntraper|toneal transdermal, buccal, intrathecal,

PeneSseen#imels arien@qngﬁaéss dor eépmmlg,mumns p]@lwglg the invention is not intended to

&l darnaki vely, or concurrently, adm nistration my be

by the oral route. The dosage adm nistered will be

depent@pdl updrhetMé reqgetor hgoalstshandaphdrmagentighit captpositigns thereof may be

£cﬁ&h1@ﬂeteeatby ahil AdaRftnk queftﬁJ‘rt mfeh@e@tﬁ%tse F(tr eﬁﬁ*}fple admlmstranon may

frequency of treatnent, and the nature of the ct

breby rpe@nte{ab@@Bqutanh@smﬁpwa@@uumr@awomaéplatr@ften@ngahotranﬁ%ml buccal,

M!rat‘h@c%? Qﬁtf%hrafhgp mn%héald&st&héalp ?(gltége@@t'e&au@ﬁ)ﬁ or concurrently, administration

manuf actured in a manner which is itself known, fo

mruhpbe thepgralyeuins 1ot dewsas adrminisisead w1H113@|d,egendent upon the age, health, and

g'E@hltU(Jf Qhe' I@&plelqr RAESr SRkiRM: tréihﬁe?@hf’dn@gfrquEnc of treatment, and the nature

| zing processes. Thus, pharmaceutlca

9%@®§ﬁ§t¢ﬁﬁ§1for oral use can be obtained by conbining

the agjobse Cofmg)hﬁ‘x%cé%&ﬁ ?e%hﬂaﬁlorﬁ)&@ kRi Dt &eptor agonists described herein

optlonally grinding the resulting m xture and

pedeEREiciEedt Red Farte g isgitsal lnewn. BF casmplgidingeans of conventional

it ARkRuRHN, ldtREd-Bfking, fdid@Sing e 186 hﬂ%ﬁ‘%sp?&feyses t @hus, pharmaceutical

obtain tablets or dragée cores. 6%6 ui tab

gr)@gqr?ﬂogﬁfqg oml Hse cap b?)gl?tqlp@d]y&qombmpqg the @tlg@gqﬁnpggnds with solid excipients,
SRS g@mg th@ rres%mg%&mré akd ?&ees%g SHCHO&Ee JTBMHLES)] after adding

or sorbrtol | ul ose preparations and/or cal ci um

pHgsls Hlaztﬂeasles,ﬂ%ciwreé% ﬁfﬂeeatyr tO@atam Rl ot pEsa CY DI

cal ci Eﬂ% Gy dr oH@RL 1P RRSNARS Sre, ASpalRlular, FlcRi NECES s MaRAJAS for example

starc aste, using, for exanple, maize starch, wheat

etepc AL sq;cir(ésé g}grmlt@h or B@{n&:tl,oceélp 8% Hrepgéql(alglaﬁd/or calcium phosphates for

Eiaﬂ%@ﬁ&lt‘lum ;ﬁr%&ﬂme &z &hlcihPBRirogen phosphate, as well as binders such as starch
hydr oxypr opyl net'hyl cel | ul ose, sodi um

B BRYESRII Y FTERIP. T IZssRarcha YA StajsB 1aFiSIh. PYyip sBrcheesiasin, tragacanth,

hetndeSdnnesh, h%r&ﬁ?@?%&ﬂyﬁglhﬁ&%n%%lumr%%yﬁétgﬁgelﬁwé@ af@or polyvinyl
t he above- nenti oned starches and

EW%@RWPK leregtdaqargegrat@g(gggn_tq mﬁk@dad‘géql Wp 3y Fhe above-mentioned starches

BYd Iisd bé#&ﬁ@meﬁgla&arctp lerRd-HhiRlE oS it RrroRdsal Bgartd?ebll QE acid or a salt
such as sodium al ginate. Auxiliaries are above

theepl s as apdivg akegein SAEHETRUBP AR Al OY’é?g“é%Elél&ﬁgeé‘ts and lubricants,
#drl dxGRple! &liGa, tAL,eaLakic REl 8 QMis IRkdo3, BRI FhagnSMEN sRBrate or calcium
magnesi um st earate or calcium stearate gn

plstryter #glios melygihyleen lyeoladrece 6976s arSrpéoweéw@ballwlﬁ [joatings which, if
ALkt @RkereGiaattitd g%trmluféps Fdr thiflBishés8 bon@dnBate®§dceadBé sdi@®ions may be
gastric juices. For this purpose, concentrated

geedc which aey spfigrally ﬁgntwa;guweara% dtlc: RebVEN! pyggelidone, polyethylene glycol
R/ brofta iy &Rmeala@qtﬁH oAt AR lakd sﬁlﬁhl@,or%ﬂicywl\féﬁds or solvent mixtures. In
pyrrol i done, yet hyl ene glycol and/or titan

gidgxiodpeod upea@a@eﬁs resisfant tichﬁ%m%wafe% gelutinss af Btghlp Pedlulose preparations such
30hMeMeRuBte ﬁﬁha\fa@@hr Ry kA pRPyméthyl-cOlldsie phthaRiQdCRed. Dye stuffs or
coati'ngs resistant to gastric juices, solutiagns, of

Pigments My de pided de the qraigqgsﬁgoagag-:shfor gxample, for identification or in order
a8 Qladak@RLd dolBRBL MR bRRLRL nfPound doses.

hy drox&gropyneth yl -cel l ul ose phthal ate, are used.

st uf f 404671 pi Qikeheharmassutisel RIERIERGOROVRIRR Canaly wed Obaﬂly fnclude push- fit

dEREIEEMeRAS I RAER, o Well @X 841N |s€uledf @psuled @malit bi £dtinQind @rpldstnclzer such as
order to characterize combi nations of active conp

gbyses! of gk GhserushiiartRicleucic amiat disarcait's 6H’§‘P‘PM’?F§:I‘P the form of

GRRuRS whi®dmay k| jixbd GlidelRYSich 45 factoS inteRS sﬁﬁd@ $drches, and/or
elatin, as well as soft, seal ed cagsules

thsns%hdis éalbpagtag%qs%g;r stequetf, and; op ?VH@H %{[ﬁd rso In soft capsules, the
sorbitol. The push-fit capsules can contain the active
conmpounds in the formof granules which my be m xed
with fillers such as lactose, Bfnders such as
starches, and/or lubricants such as talc or nagnesium
stearate and, optionally, stabilizers. In soft
capsul es, the -18 WO 2004/087158 PCT/ US2004/ 009339



active conpounds are preferably dissolved or suspended
in suitable liquids, such as fatty oils, or |liquid
wo mas/es7isen. I n addition, stabilizers my be add&EuusS2004/009339
[ 0068] Possi bl e pharnaceuti cal preparations which can
beti\(gsc@mppm;is atel grefenblyutissolvéder suspeadadl ie,suigabéniagidsy such as fatty oils, or
[ [ t conbi nati on of one
Hﬂgﬁ}ﬁf% Iﬁadedlt%t sﬁ{})él%g n%gﬁggseﬂvm th a suppository
base MSI abl Bossibjspieimageypicijaensratipes, whioh caxbarpied rectally include, for
%Q%J—Hﬂl enBthas &yﬁhf{kﬁh&ﬁzst Mngllx X&Efs{ gf“? coxﬂlgngf?)ﬁq}‘ffo'rmg or more of the active
ocar bons tion, I's al so possible to use
qemawnﬁs raidit asuppesiionu bess. t ﬁatable owBpository fbases caserbion gkdmepde, natural or
c %ﬂﬁﬁ, 05 S
%&mﬁ&ﬁ tﬁ@%e}[lﬁes &‘593& o d}é\ﬁxchlﬂorﬁse %F@danﬁ dl% fsra?ég lepy gsg?@g use gelatin rectal
[sebspist Mat @n@stg)lfye@nlsnat@n OfJ@w adtive nomn@oalﬂb@me IIGGE)BIQ]Dase materials
P sl hhd (o B B BBl B A g Rarons.
wat er - [@Qﬂ%bl eStigble) fofrgrations frppereninel e@mlgwrr@tbllnem@adet aglueous solutions
%@%é‘hé‘t@'e'éa 801.§qu i 'v&'&t? sollﬂﬂe qgl% tfbro @xanﬁn%s R@iﬂélsglﬂgle Osfalts and alkaline
he active conpounds as appropri'ate ol I'y injection
§91slp@rﬁ»su dim ddigign, bauspeasions of dhe dctivBuparersbeds| ppepipiriage oily injection
%Q& A n@a%r %%‘nﬁﬁlﬁcﬂ'e&i n@hﬁ’a@f‘e ﬁ}ﬁ)gBIYIC lelvérts gro%hlc% m&(ﬁ 'fatty oils, for
ame oil, or synthetic f esters,
@X@[ﬁlﬁ? esesa@tehﬁyl op |spiihatic fptty pql@ pg}@rgrﬁoﬂg@nmle ethyl oleate or triglycerides or
¥ﬁgf3¥é Q l-gb(y Gﬁ’é ur((fs Q?e HORITRAN rl"ﬁ@‘x Lﬁ)@? §QLLGUQJ ﬁjebt'ﬂ)n suspensions
é— queous |nJ ction suspensions contain
snﬁwpatﬁ@ésb%mhvmthn@%@thp M@mlty;@ﬁbfr wpfmﬁlon helude, for example, sodium
%Q%Bﬁﬁﬁ‘étm cl&:lﬂff&sgdﬁ)rblfopran%fam&n 'oHthy %rﬁ%}{w I&% also contain
| Ul ose, sorbi , and/or dextran. Opfionally, the
§§@ﬁ@ﬁ§|on may al so contain stabilizers. [00701
COYTDO§[)(HOF)I’1$ %&msﬂlohp%vlﬁﬁpﬁﬁ Q:t)pé BF $hit PRRREIOMhclude all compositions
inclu ositions wherein the conmpounds
crhsesin ﬁ@dcqﬁmoem dep@ibed herginnarg doptaimad A@l mMoeRt effsctiveeto achieve its
19(61%@})%}’&3& U SyhileNhERERE RUEPO dé{m{nllrﬁtlbrqu Fﬁiﬁ‘lﬁl ranges of effective
needs vary, determnation of optinmal ranges o
@fogets jof sachapamnenent of wéthiohthe sliforethe alts Tupidsiln hpeompounds may be
Salﬂhqlnllsttggd H"ﬁarﬁﬁﬁls by Ekzﬁfiﬂ]é Mmmtaxtfke 09499&99%& bRy, O@% to 50 mg/kg, or an

adm ni stered to nanmal s, for exan'p , humans, oral y

Sauixalgn amowit of)thg g}zagmgqyugcgllyrgqcmgabl@?altéhpreoé,qqgr @em of e body weight of the
il win tttb%te@hqj‘r%%ﬁyt h&)ﬂ{ b¥1 %%@cﬂft 81@|r§g/§§1|1§ orally administered. For
t her eof, per day of wei ght of manre
b@trqﬁlglswiwvwon Phee¢0é¢ latgmﬁral t3bent oe-lpdf qf éheam@ 9ese10

ng/ kg b@l?r al Irye éﬂﬂbx@l‘ &€ Bﬁ? corE}%se ot £@W§@P|toaz(bout 50 mg, preferably
|nject|on the dose is generally about one-half t he

baut Odole@bout 4 Mo Theecomppundo (T Upiodese Mgy be @ﬁrﬁmilsseéedfqnsm more times

QQWSS (Qlegil-rntofé QY Lach Qor{mmng reinehaklon wab&itto Q:oﬂﬂve'hf%ntly about 0.25 to

about nmg of the conpound. The unit dose may be

é@rﬁlwféh%qomomﬁié)fﬁﬁ sqhies ti mes  daily as one or nore

tabl ety §Oﬁ?0h fhozmc%'lcgl RembILRA %%Epgmli thfy @ebﬂjé&ntlg’a concentration of

conveni en about 0.25 to gP t he "conpound

iabgutdilvad @Eme pgarap of gerrer qu R errf(b?rﬁhﬂqunb the qomﬁound is present at a

%m%%‘;{lﬂm r@yab&ﬁ U7REE Mo/ BE nforE BRESIHIY, 3bbRM. RD.5 rﬁg&‘lﬂmost preferably,
: to ng per gran1of carrier. In a preferred

@ﬁ@ﬁ@ﬂﬂﬁﬁﬂl the conpound is present at a

concenpgaf i onTad foﬂ@\gfﬁé eQan%?es]ar@seffﬂfrtmso adBFovide those of ordinary skill in

preferably, about O. ng/ M, nost preferably,

dboit with4 segiplete dlfcmm fncrﬁé%fl?ﬂqndmhﬁy R FRKD PR U tee Rrgtent invention,

fa00 Rt %P infdddPto MV ine §cobb 08 € hAR fheOR HnRRAY ¥gatl bl their Rhvehth nor are they

art wwth a conplete disclosure and description of how

tiptepagr & 1gprgscatBatthreexperinaistbelomantl] grthe O%ﬁpam@erﬁwrfomed

intended to limt the scope of what the inventors

regard as their invention nor %ge t hey




intended to represent that the experinents bel ow are
all or the only experinents perforned. -19 WO
wWO0200v8088 158 PCT/ US2004/ 009339 Exanpl e 1 [ O0P&T/UB@®4/009339
functional receptor assay, Receptor Selection and
Amplification Technology (Bx8Ady]l essentially as
di scl in Sq. P t . 7, 5 o k3 : ~
and @?8@5, Zéllll{ \',f\llgqscﬁl%ngap dre%\%tsolrngsesz g gg?egtotrhggl%&foﬁ %nd Amplification
ﬁd:vhncrmgyo[lbgjl\d‘hl espnbgbr s ésclgsfed kndwA. BsatentnNewl5,707,798, 5,912,132, and
0 Qg: Yeal onk
%i@%mh ng]see&‘% ﬂ(f&héﬂte f?}g %82{ ngoun Cflsf r?c%?wn and novel muscarinic
dgonivis| asccomdirgly, \Xbﬂldmehambxbtxemmme, mém@me §r@0HS oMpawes of formulas
rovided a nol ecul ar profile, or
DGfﬂ ggdqbfwg?\le%tegach of these agents across the nost
meanl ngﬁll r dhept axpeimantsehalg pioviedia WoXxulaupodlei ai ngerprint, for each
t
%tﬁ%g% %é: té f‘aglg)gs)e/ &gag(ﬁ,f‘%}egﬂ %fplere &)%11? tgcg( -é)tf’(?ieﬁ%dg'li\/lr%ﬁﬁm%anmc receptor
stblyape| Anegn b ssepat Ealtle dndie élmtq tszémr@gsgefnm karagshing pogotremorine and
{ In
Bl LS, SO G s AR BERRL R oR YR MG M) repepigr sbypes
amgasp,dhemmmnnﬁsexf Foomdasos V[\P(I,lz)ndelgm pcteriy and efﬁmcy)us/\k@k) agonist but
receptors. Table 1:
%‘pgﬁﬂlpsag%?o °§ éfagyé% Igcarl ni ¢ Agonists with
ACADI A s M'1) Agonists in R SAT Assays and Rodent
S | @D aq R-SAT
T e e B AR R AR DA A n
ASSZySl@ﬂR@d@ltMOﬂeigpbPalro. 0 10.0 10.0 Oxotrenorine 7.2

o4 N7 .0 O-A = N Y . W | 1 a A oo—pP—0n 0D

+ 6787104603086 1Ttamerme 6.4 956062

110.0 1.0 0.3 0.3 Fofmula (M1) 7.1 85 0 5.9 36.0 1A

10. 0 10. CM For mul a 7. 1.0 6. 3 39 4A 10.0 30.0

VLI ; 75 O “’"AAII-JAC 0 ' .17.8,.9

Eombovhad BB Rt icdey PRS0 Poiliuasy 0 f}‘gﬂlweﬁl&qs‘isa/\m{gllodynic
b()O

Keponelighds? t d5tldd dofe of '89% my/ Y in viva 199
ORStenosindT.2 exPressed[7@s t 1646 ni @B (6T f ective dbse
r
(o
K

ff

MBI |68 7 Toes mal [goper ahgesi a [[HOYRA Rats werlgs
ﬁ"“%‘&?{i'zf X 2 A NEo0d iy and NOR
h‘@fm}elﬁl azifng (190gy/ m k3in Bo8 M OnA%®al i ne at Boo

Miire of| 0| 1/100g [ The |eft qudadrigeps was-shaved
BerehurqDObed tTﬁbQough 6y3 Wi ¥B.0an i diAngl0.0sol uti on. |1TBe
Sk Cis P8kt td/\@a%agmosed at the level of the sciatic

tch dista | furcation. The nerve

SALS “Vceé’lig‘%ﬁ‘lgg tfﬁ“; tﬁqw( Eunderlyi ng nuscle

dan Bjﬂ ergilﬁ t@ear grﬁ%se as t ¢ minimal

etfective dose in mg/kg

CCI/Thermal Hyperalgesia

[0076] Rats were anesthetized under aseptic and heated conditions using a
combination of 1.6 ml ketamine (100mg/ml) and 1.6 ml xylazine (100mg/ml) in 6.8 ml 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

sciatic notch, spaced roughly 1 mm apart and ending proximal to the sciatic trifurcation. Under

-20-



wi t hout causing trauma to the nerve itself. Using 4-0
chrom c catgut suture material, four sem - | oose
wobeigasuses were tied around the sciatic nervePST/aB2004009339

at the nost proximal |level, next to the sciatic

n@greﬁcatlslpﬁcéléamr@ayhﬂeylgmem uaple slighirieiteheasapsqaveshn thglanimals left paw
Lt fo Gatd Of 08t

é@%&‘%@?@g %%9§%I9é tmagéz%éfl ca? Hgﬁ&{i reln slc?(én\a(@li%gg%v(\ler}e % silc suture

triatghieleand thewaini wasgtaplefl ghth wannd elipswdde eielsveete ¢lpsetyrnabserved until they

e HE 2 h 1 d

A R et M, e R THE SBHE QB B, 1 pyperasia an

SMrmn@emnﬂﬂémﬁal and the skin was stapled with wound

clipsyy Zle arli'om% erM@Jsﬁ tggtﬂgefla% RS faye%dm nt{lwr{téd ‘%JIQ&M box on top of a

recov re conpl e fromthe anest etlc g

vas ddse t@“@mreatlfr@fegvh@d tippremaintgiaed &t 3drd °Camh®ﬂyfmcantame a focal radiant

B €8ur %15 en rﬁ’p‘g&?'h ng{ (BYIH@B(@' 963@' qv t[@ﬁhbng?kfo?t Phe heat source was

vvereF lastic box on to
glozepble heewﬁethagl@ﬁeanﬁ dadit éild@dt Yep@of ampmmaﬁelye?dm@tm Qymrter that could
(ge pokitfondd BRAEr tﬁé’;%l&rﬁér%@r%c@ offPiGﬁJt h(n@%h\@m heat source

hal ogen proj ection CXP, 50 W 8v, USHI O
Tokyo0)J0078lhe hEkminitigguihe éeSWaerS Wﬁé@/élaquemﬁbﬁéla‘leﬁ bpxrs and allowed 10-20
HiAsS t@gghgﬁg tél tﬂqubvaéﬁtllr&ﬁ&m ofhearg@lﬁﬁme%@cy was [k lp@smoned under
dianmeter, that could be positioned under the plantar
thgfantap SLgfacQ pfcthe Bipd paw dUWCU‘{a@grygq theheat griufdegd @mertyeas simultaneously
&%@Ered r @fp%n W& ek rﬁ’dv@ﬁ@rq dfnd RRd ‘ph\!{lt £ehoRox @e?lsﬁ'r\gasazlch%\fﬁdstoppmg the
10-20 mnutes to acclimate to the new environnment
rer ang djagtitating e hed seuses. MhQWWOE@S wes astivstedise et the ayegage response
l%ltéﬂﬁg% fr aﬁ%fr@ﬁ@d Q‘flmsmﬁasmong’eﬂéwhan%&c%y atd 20 he two days of pre-

eat source, a tiner was sinultaneousl é

ppqrzﬁgfért@;jphngéqucy erqagrege e hichfthe Jeét Feam finganayw plantar surface was

%Séuf%ﬁ thed RYbuMiResaatiova el 1k %Q&Q&}J@&tlb@@&seﬁdeqﬁénc@ Rebasurements were
i nactivati ng t he heat sour ce. he 't hermal source”was

liprubeferg a5 aftqidhe woaement wpagisen: eBostonsrative ey Zrangd 4 measyaments yielded
HRi ﬁéa%s@@eg%'ﬁbpéﬂﬁéesﬁoang HRRNGe LABR4 %ptll‘t:’se&%d SEackafithal was tested
rat” had two daysS of pre- operative baseline l'atency

s titlestaensisdSinquinisereratingieach &6t rear hi nd paw pl ant ar

sur f ag79es  THefrd ﬁl?}gjerglggsﬁedet@oge@% tifel dRScal-Fed Rft paw as evidenced
three | eft postoperative baseline |atency neasur errent S

e edecreateen pief withdrawal latencags o He thepedd tsHapitus walhegnaramal hyperalgesia

BQLOPEN %ét %Sergcﬁ/)é dg%saf‘ %I&lgmasﬁhﬁ@mr%a\f i8R on ttlmaesurglcally treated
?reatest degree of peral gesia and thus were utilized

ot i gaca@%wturﬁaicth bawilﬁealev‘vlhgver &g ogrse ofp ¢ Lides past-surgery.  The
Isﬁ%%&lly"‘ﬁtr@ﬂw r?h?%?stdopggrﬁ%hﬂ} ﬁ?ﬁtcted [b9 lerg& H‘&ﬁ&@&ed by similar paw

per al g;ma evel in the surgl cal-trea
ryaphﬂra‘gal pgish éwghw the lddeyseddsstingn paw wi t hdr avval
| at engjo8s) t 0 PeridheddRistekibm ddsh grdljdiT RN 2B the thermal hyperalgesia. In
hyperal gesia occurred on post-operative days 2
fxmtr@ﬁgﬁe zeferpngg muSeanacARANISY 48 epeddengly revsesed thermal hyperalgesia (Table
3 '}@h&'ﬁélllné’ rJvEx@é%ittﬁéjtherlnﬁf Eyp%x‘a%‘é‘s@[ Li@} L 5'7 ﬁ?tplkfm&ﬂ  Bunnett’s post-hoc

basel i ne | evel s over the course Oy
pUBRArISeR Tgesalpd ﬂmhéanoglalﬂgur%rsrﬂ;ﬂhemaﬂ émeeaégeﬁlp ght0 pg(tie (Rs.001), but not

@%g/ﬁg g biospRtatiVe RNVEREIE & DxbYentting 81 r@&s@afﬂhaﬁ{ap em{gem [F (2,11)
simlar paw_ w thdrawal |atencies throu%hout t he

dalps’doP T dN1Hg. Pesbb@ojonparsad| dEmeasiafids ?tamalewnh@fa@ﬁclhtenmes after

g AMRothdadilis@ltofat t R/ @8.08d +NYspesah o890 B anhr@) 3 mg/kg (13.683 s +
contrast, the reference muscarinic agoni sts dos

dEBePT@N0) yereydsawdy 1Eren rom, yetcds. gééﬁn&"lceqta%llﬂélypqr}lgma also was

YBRARE With Snil2B¥BEES ?d(zt hg=tiog ot 0. bomg, rvﬁh)g&)%ésaof[ll:mé/]gg 383< 0.001) and
Dunnett's OSt hoc nmpari son

Péwé%kge@ﬁoﬁm1>>ésﬁnajﬁéntlywécr?aé% Pgwﬂbﬁéwdwewﬁemog@gnsan morphine
at 10 ng/ kg (p< 0.001), but not
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3 nmg/kg (p > 0.05) relative to vehicle. Oxotrenorine
al so reversed thermal hyperalgesia [F (2,11) = 13.74,
WO po02/08718918] . Post - hoc conpari son denonst r at eBCTAI&20000339
wi t hdrawal | atencies after oxotrenorine
H539 stlbabi pR 04001 canpek geifignuesi-hypersRgsisat doses@f Omrkg (16.856 s +

09, pp<§oi13!?e(nﬁg Aag%c’%&%lﬁsi 1 &rﬁ?@oo p< 0.05) were

statl sti cal er ent vehicl e. Significant

ant i - 1808&k al glelgﬁf tileafrfgrenwa@lsmm@qu%@rs womhoyrids afdedrinplas VII, VIIL, and
bt doge &eﬁ%ndénﬂ;ogevgvse&)ﬁlegnaq)q ralgé’é’iat tﬁ'oﬁﬂﬁ?@lpfF(&Zﬁgi kg, 2Pp < 0.0001;

ni fi cant

i’ﬁ@ruéaagﬂhé(%a%ﬁh—vﬁ QﬁﬁdIP awdl 41 ftomdii &%, [ |(ﬁ2‘g)mbhfrl|, g6v0.0001]. Dunnett’s
g%! Qé &ﬁnparlgo]'z r%al%@ %4 &%%&%ﬁouﬁgéf‘#%?&%é 9993%9 ahg IX reversed thermal
m

& caused significant’
eralmﬁérwlge/kg <a{)t00élbses of 1 ng/kg (16.856 s f

@IQ5Tmﬁk5MQﬁ )y and 3 np/kg (16.817 s 1.6, p<0.01).
e the reference nuscarinic agonists,
conpo aofﬁmwww@Mmme@M@mmwIm&%wwwmmanmwww

[19-1" e
%ﬁf«’ %i?tgfyzlg)mﬁi\éﬁ &@%SFSW\%H%] dhmerﬁ@é}%ws\il ighuQ/ FrRd zméh?mc time frame, and

g_taggg)e@ﬁ@al@ggma Bxpgrlglelgo]zm anq:gqshﬁqug aﬂtxlnlspmlqrwn@qyrements were taken
WMth3dvenRoir F%nggg-lvhlcp‘dmtsl%naﬁed @Dl%g (hﬁ%ﬁ‘c@ m&&@%rbend ha1r mg) and

reveal ed that the co ound r mil as

raresdeliem 3 e orgumsfdis 4 yp%ﬂ@ﬂ @@@1 @lraf(aswsxsﬁg/m@erqcb@larly agamst the left
qugé-ﬁlant%ld/ -hE@%E\Jv |s€rfa@!z Wg\éﬁlf'ﬁ@le{\tqu%glo c-lglh& P36 bellifle, and was held

duration of significant mechanical allodynia post
&g pagonds Sta&marvdm the thanngst pguged hgiypgd afﬁdcmgalm t9 thethickest. A positive
F&H&J@é Yvab WocopRAt Wisen ¥ tnlﬂhrrédt {NSWQJ Lk&?ﬁfyquthﬁlla% Eﬁ(ﬁ[ﬁr‘s response was
for each specific 5i/?nla experinment, pre and
s@sﬁrm@@ Poposiie hsr @ftrnattheorr?xn@ et E3rErd BAISF BetsRRFFSPaRFE: HOnly when a

SRYGRe WAl sdeh Wicd Had fhe Wdr€ Becpi8d. dﬁﬁh@ﬂl@ilﬁl‘dmbéf‘alln Fcé 3@56 was reached
force required to bend hair, ng% from2 -

Zlgh@.}—t ArFEspeBses this was Qongdq@ the P& thﬁ:glpqld \;\ggt% quareglgéxplc behavior and the

RREPSNL! ebbradd Y RAALIESHerk N@nbigtd alIBdMIEHnBl ARt ostMhiflgery baseline

-hind paw surface with sufficient force to cause a

FIeRYFAMEBE Y@ graB dndibeohell Wo bpsslinegdags ebmepsprsmentapeserigken with one

\‘Eutnﬁ' of R&ink %b&%@peﬁ@d&geﬂ thaddy o2& Wik, Bge 148nd & btanzﬁne measurements
hi ckest. A positive ™ responSe was recorded when the

Wﬁ}eu takan.p S WBRSORSIEr BrofreHimenid MasnRdmtRgeresi - r esh@nsesond round of

WRSsurdnRfs| &/E@dre&ﬁdegos'EﬁéhVinpﬁﬂ as tukingedt nlemﬂﬁlgqe expenments with one

t hi ckest gauged hair for the sane re;gonse

geat?“é@rﬁ’éfrf’é‘éer\%f‘élt Sad PRIoPEAIHAIShORPeE Wé’eﬁ‘@é@ﬁitpéﬂmerl“f

the npgyssM OfigNhid-ar ﬁ&ll@ﬁllo%%lm@%s ERAGHAM OWdB}h@ Hhd &ntinuing through

response, this was considered t peak tﬁres hol

€t 3P POFt SHrEsM odyifsEnahk RhVackle %@nfln'éy a@%roﬁhésemgscarmw agonists was

b&ERMEE ithNhER | stV B Scaf GRRI ReedAlnk qxémeiectre\ata@ rgraulajmst injury pre-
post surgery baseline neasurenents were

HEAHANt STRReS e Betisiatistigalssigificaatfeqnn bate Hig [%?r%) Fdiedp p>0.05]. The
‘éﬂr&ehre%ce m%’d}gni‘éfaggﬁs:ttdl%gio@@ Qéﬂeﬁdeﬂgy P&/@rsgcﬁ)éctllg%llt)&%a Xanomeline

nd
kst B glo ey B B aRns 12 8RS oMO8p dsee o580 edhmake (< 0.01)

\GRStr@fbAnB a b &veded tadlile ém)qylﬂa Efeqmi o ua 16h<0f.0001) ata dose 0.3 mg/kg (p<
neasurenments were recorded ani mal was ut1l ed

095 handt mﬁl@ Q%fp‘é?ll)t‘rgh? g‘esul{,“;,I oClh e wers é\g}@lﬁ]étﬁtw}ﬁéwas seen with the other

%&%Flhf@ﬁ@&mst@m(ﬁlﬂ) aQ@B@gk' 03(50@1}/\@@"&%&59)@0'3 /lkg"(p <0.05) and 1 mg/kg
et ween_ex 3] Significant tacti

éﬂﬁ &8 n?1a9&a§°r§3é%5nta§tl%lﬂﬁst"@dso ogRhynesligitg aeaﬁwm}an@a manner similar
tdWheNd Gikliscaialt amnidde it ﬁsmgerzyv pAyspesrent of tactile

responsivity after these nuscarinic agonists was
performed within these post surgical tinme points. In
the vehicle treated group post injury pre-
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treatnment scores were not statistically significant

frombase line, [F (2,95 = 1.275, p > 0.05]. The
woRb4@87158f er ence muscarini ¢ agoni st al so dosePCT/US2004/009339

dependently reversed tactile allodynia. Xanoneline

r ever H884]t actAdain, bikd thelyafdrence Erﬁsqagnizzgomta Zhe&'ﬁ@mppunds of Formulas VII,

&%qunl D@Eosg(a ;%Fide(ﬁtly el &ué”&ifm% %"(13’20% és, p <0.0001;

otrenori ne a everse tacti
Eorgelaqglll, G,23) 600 74 a1 <2080k Foonga %/H(@2¥)p=<7 569, 05) 0.60f. Dunnett's
t
PS50, Ok T FA iy 9 LB18 55,81 s < o0
Fermufz, YH) rexergefl 3gile plodynig 00 3) medts @ o §98% ast FgmBlanigy k:gersed tactile

0 05); AR g k&, (p< 0.01), C-979 increased
tgg?gFe t hr gﬁ% .&%ﬁrphine elicited anti-allodynia
Iar to these nuscarinic agonists, [F

(2, 17 .2 I
g S0 D 62000 038 o s
platsc d?emlecrafag’m*gf@tgsappmenafgrré% Bds23f g Bgrenasclimatgd fays in advance by
|y t
MH]J(l)g 'g}lﬁxl%gntloég? %&g@%ﬁ?&g ‘ﬂ'?ln 2%155%\4 %tsrggrah@rc bﬁ %16 da6 of the experiment
F26h mabwaes plagqd in pd(ege@@)ner:l mlnu'p{-:elz]:forp thc t@);t @I@@gerfopmqnﬂ{(alghly one inch of
& talF(v%s g@mer%;aa 1§t§9the Qvatér QS got%er »@érmﬁ%ed S Ongg $he EH c‘Was completely
conpari son re ealed that Formula VIl reversed tactil
MOQ@ychpra thet watey, hg/tieegr (pscstopred aind the frigpenidsareagrded. If the ammal did not
fe@ﬁ’o‘ﬁﬁ %&ﬁﬁil ﬁ)cstebén%s qhd %yﬁ}h&teqtrerl?f{l/CMngﬂ @r@m‘thephegl@d v@a@eq and recorded
Formula | X reversed tactil odynia at 17/
thip as theoppymumcgere. THes rrand &f dlagpding aneﬁi)m@zqnw\mre rCO\lAased The test
Etﬁlﬂ)toﬁx% and a&%‘nmeﬂa‘dnﬁq AMer %Qp})%ﬁl%\l\;ppen%atmegtbﬁterval the procedure was
regul ated hot plate. Fenale
wpeatadix i Pagh enipnab pres gtlhzedzBomgltw@reeﬁpqmnitswmtgwn@l ag&mien per experiment,
ﬁﬁvﬁn&%m@’late ma%upgerkla%mat n:tag 4%%1.111‘8%%@6{1] gx;;eli]lﬁmltg r’ﬂf@ Gfects of test
plastic rat restrainer. On he exper| nent
eIeuRdstONRERC pPciceRon a5 @h@émrn@ EE @bl%ul n@he ureﬁemet tgedlipe eail withdrawal
faﬁ:ﬁc} ﬁi%l:agt\!\@%s @lef QL IFEd. \Bﬂ%%dﬁmﬁ%tlbr{] i Rf altefr lt“a?l \L@Hdl‘ wal latencies

was ‘subnerged 1nto the water as a tiner was initiate

@i an pveeage dtnciels’ Kot 81 -eKgnomebinoiFe@, 1o oAb he<Welsh oxotremorine [F

{2hﬁ) t 7550 RS o&is?%%dmmm@qr«t 21) Wag9 b5 @Qﬁ{ ptdduced significant
eanlma di d not resp ond within 10 sec

EtipeqicaRBen: eP(a?‘fé‘i*ﬁW@@n]D’méaSt aarwe Ftr@mlf)i‘?em&(é&tdé@ \ﬂmt@morme at the 0.3

ﬁgﬁig 5&?96 Afke dofls SnRiliEinEBRhd I hBAR Bse. Qﬂsd&%ﬁfb 3E/ke, morphine
basél i ne measurenents were collectéd.” The t

E6hpDmP0ier <4 Fiisonbpaserivg- aft er t he appr opr i ate

pretr gaggent guﬂﬁﬁfn&@' the tcblﬁp&ﬁi@sc;@fjl“{ﬁﬁul\ﬁ@s/ll ReRSAL Y- wer found to be
Each aninmal was utrlized in nultiple expefinents, th

e activedn pibgyiating aqutcethpranel pasthTablegp, dT by therpaneporndstof Formulas VII, VI,
éﬁ@slﬁqg\ters@ ehloRE ngljroﬁhtthlé ?&i‘rﬁﬂut 4R nlapééﬁ@}ba%hﬁ\@c‘?c@ptwe

experinents. The ef test conpounds on acute

noci ception are shomn in TaBkamgle 2The pre-treat nment
bRsalihin8idedfecti t hdrawal | atency average was 2.281 s

0.25. Vehicle adm nistration did not alter tail o
wi t hdfO48dl | arbalihe sefergpaeHnusparincetieempéor |agee {ested p@dagd cholinergic
%c)i(eotgfeg%g? %ﬂ%gﬂ?ﬁkbﬂi@z I ﬁjlé]%l’ﬂ?"t)@) of‘anﬂha?écg(hlbﬁiig(ga@l@de effect at each dose is
siopasempated fopthyrumpyr ofaninglstgstedX). oxmeb%ﬁ@&@w of 30 mg/kg produced

Gihigitaf 46 0don, eﬁﬂtlétﬂé}gﬂ/ ﬁpat bRl @ﬁ@%t}ilms@r\l«ﬁer&@ ¢ lower dose of 10
active at the 0 ny/ kg dose, oxotrenorine at e 0 3

wg%z@na/neroquced ﬁ*tjfrﬂa@a tﬂ‘o%@E, 1R el geted. i Qéotaftmqrwe aqaoiose of 1 mg/kg
&gé&gd g@%@e oﬁthe %eﬁ@&% rfscak i TdeK&rec Bl Qlté'rﬁbgo i b€ Bie 239, where as 0.3

was ant|n00|cept| [ 008
lsa/rkg rprc@pwgloyly ‘%‘ﬁ&heédﬁlb"éﬂ?fd%“ddft &Y nMﬂa@el\mat 1 \neflge, likgrgotremorine,

I X were found to be
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not active in alleviating acute thernal
1). Thus, the conpounds of Fornulas VII,

pain (Tabl e
VI, and IX

WO R@M®BEIES chr oni ¢ neuropat hi ¢ pain but are not patuszioy/009339

“antinoci ceptive. Exanple 2 Miscarinic Side Effects
pOO&E] foNirlof gfe rdasuredefide efecte bt aneinmiscwﬂc epthedower dose of 0.3 mg/kg
C r

8&%3%&d§%@%§§éﬁﬁgﬁg ﬁgﬁ@ggigg%égpﬁg oit §§ﬁ§éfﬁ§&§mé§n VIIL, or IX
p@dhred |anbe0%th¢sectdeaffeceamdosﬁ©@ewe@ 3.8 pfre and 3P amadick. tBlus the reference
E-#ﬂ?ca mnbaﬁﬁmgg CF% rgenci&s%ﬁr ngé\l)ned H%méle'ﬁ%gts %t d@seggﬁglar to those
of 30 uce iarr i'vati on,
reenih@rtgquducqatﬂﬁcaﬁmlmﬁie@ naersmedﬁhawhetrmsghedmoumgf &argnulas VII, VIII,

S

et ﬂé&ﬁ%@tﬁ%@eg&&%

11 ahi mal s test
nmg/ kg produced al

-offtls

1008 ot REFRANGE h

otrenori ne at
five of the neasured nuscarinic

%18 ggetfr%%ﬁlid $hin models.

Fhiflé e&%@@ff&t b,%ﬁfefa,?re@aarfeg hhuYeaBlfic LOKidAL S, where as 0.3
Bl St OUPREY R, O SLVARGh  SehYer [ Chombehol T Bihargy
IO:l Ie1 ' dl e Ilgl Kg L KC UX[OUT 1Tl 1<, =290 VWJ
%?8@% ¢ PEJ/ US2004(009339 roducegl four of ths0
e ﬁ%ed S gf ffects|gut not trenorsi,where as theg,
g }Qé;kgdose 8 3 ng/ kg producdad pregdeni nat el y 6
&I‘ ?1%6 I ;Ullt_i abl ITUTTCT UI tIIC CU I}JUUIIUD UI
Eqr Yiir, orgl X pro ced ahy of these 0
h 7§ﬁfec at, doses| get ween 3 0 ng/kf and 30 ng/<9.
?'muiggt tle rz%( pgnce myscarinicgagonis sﬂprgguce 18
lla EnelbL-JIDual LI %S |||:u al cu DI dTe' CI I TS a.L UUDC.D
S|Hf?ar to ghaae requj,red to qgoduce @fflcacy in i,
gﬁ%“ﬁ%fain j$|3 wher eas t he q9npound& of Fornulas0
Iy Mlﬁll 163 élX do got prodﬁentﬁ?sgﬂ§Lde effect§6
VodEs — hit o 0n "ié?é«“;?f cot Lot itel Gt rof or oncel?
scari N 'arrhea Sal i vation
enor anoneline 3 ng/kg 6
0 O ng/kg 6 6 6 0 0 6

, 0.3 my/kg 15 7 9
O 2 O[0088]rrg/ |<N\Z]a121mﬂ:8 @751/@ &v@re Whdsthetided Nesiny, ]‘Vd’fgédﬂ@raﬁe (1 Lpm)

laignraes g EP s o Mg e ROAT AT R Vi shaved and
adrutbad (hBSlughlpuitten yddinkaolutibre Rlel sodyidh@ch was palpated and an incision made
from the notch to mid quadriceps. The sciatic nerve was exposed at the level of the sciatic notch
distally to the sciatic trifurcation. The nerve was carefully freed from the underlying muscle and
connective tissue without causing trauma to the nerve itself. When necessary sterile saline was
applied to the exposed tissue to prevent it from drying out. Using 10-0 polypropelene blue
monofilament suture, the sciatic nerve was perforated immediately distal to the sciatic notch and
ligation tied to occlude 1/3 to 1/2 of the sciatic nerve. Under magnification the ligature was
tightened until a slight twitch was observed in the animals left paw. The muscular incision was
closed, when necessary, with 7-0 polypropelene suture and the skin was stapled with wound clips.
Post-opertative buprenex was administered at 0.075mg/kg SC. The animals were closely observed
until they recovered completely from the anesthetic.

[0089]

6 days and lasts for roughly one month. Within this allodynic time frame, and for each specific

The onset for significant tactile allodynia post PSL surgery is approximately 4-

allodynia experiment, pre and post drug administration measurements were taken with eight von
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[0088] Male mice (C57B1/6) were anesthetized using 1%
I sof lurane (1 Lpm inhal ation anesthetic under
woasepisissand heated conditions. The | eft quadPCTAS0MAE9339

shaved and scrubbed thoroughly with an iodine

Ersy beirsowhichTie designateil by inat @™ {ezes rpainedtoelbnd heir)zand ranged from 0.07 — 4

s

R L U DR R O o LB RER Ry B paw surfuce
wisk enficigntJorae roycapss 7 Highhkdndn the theirfand vees iheld forTh@ sependsestarting with
W@ﬁmﬁ@gtegtaﬁjéeh Ynalt Elﬁie\gorfqﬁlgﬂ% U}ﬁe fﬁmi@s? L xi GQnWﬁ)bﬁse%‘; recorded when the
connective tissue wth causing trauma to the nerve

injused aw Werethambrwiskrizwn, su@hid respontei wrs oppidrmed positieedbyt tsting the next
{hh:@es? éﬂ%§@ga1; To? ﬁllé%aﬁl?regﬁo%yee I%nl& (thr{ t‘ﬂmr ﬁéﬁs@ QvaQWen twice was the score
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duced. 2. The nethod of

sCt "pfesynts hyperal gesi a.
laf m 1, wheifein |the subject presents
In the
.SSOCIated with diabetes, vira

the neuropathic pan arer
claim1, wherei nsth&sub
3. The nmet hod of
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neur opat hi c pain
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IXx N S~ ~ N (IIN\O/NN\/(III OM'" O NN

(VIID)

0o
O/Y
N\/\/N
F
(IX)
7. A method of identifying a compound that alleviates hyperalgesia or allodynia in a

subject, comprising:
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

the subject.
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(VID)
0]
L\V/N\V/A\V/N
(VIIN)

(IX)

.28-



