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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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sd1e0ive @gonfiisty ale gptedfegtrveeﬁ fhlayiating nemmqathlq pramwhen administered intrathecally
11']1? Owg O%nta‘i)l &!m@ Mt é &I'ett%ét allévpa%gé[tﬁu-gh?orﬁll HE (Qlfn %Ieh ﬁimmlstered
agoni st ef ects on neuro aln renal n
infeacerghroysintiietlaty. Th@tsugzeh@ thaewpmp‘ammﬂnc PR rf:llp‘eng ef‘ﬁcts@f M(l) receptor
S5 e Bled S wn_ to

Bl B Bgoblod by SPERhA s ARSIy IR B BT

muscari ni ¢ antagoni st scopol am ne hydrochl ori de but

not by the mainly peripheral-agting muscarinic

ant agoni st net hyl scopol am ne



hydrochl oride. This suggests that the neuropathic pain
relieving effects of M1) selective nuscarinic

WQHYHOEHE ar e medi ated through action in the cBHEPS3004/009339
nervous system Further, these M 1) selective
agon{bﬂ\%;]]s ar@oxﬂﬁ&m@sf ﬁ\@tcﬁ‘ltel/a%t ivthahd M(u)aiebmormauuypmmmss heretofore

pai n en admni stered intrathecal | o the s
unapprediaisd aralgesiefaedtiti il arq vl rf@*a%/"f?ﬂg‘ %%r‘?ﬁ% i fin. These

obmﬁoﬁq{%ghx%&tﬁ:%ﬁﬂ)phéd%ﬁ@ﬂiﬁrsﬁpﬁ@t\/tﬁﬂhﬁd @fLM@ll)lagoméfhlnSthe treatment of

ests t neur opat hi c pain_ reliev
nelg*bpa[(}pq_pam g@éfﬁ byt traumay px,gltsqaéﬁq SU( Sﬁiéa(ljﬁFgf 3’8 zos er ?s%mﬁles), irritable

p a MEZE S A1 dh¥meRl Mihry Siféreexadfple, as an untoward
b°§a %@Eﬁh?SBMD Zégg/%87158 Pzﬁ] Eio 4/ 009339 [0023]
Comwemﬁgﬂﬁﬁbﬁfaﬂlﬁt‘@i@&g 06 HVFHEYE) ) receptor subtype

Pos 6 her ehaf ar Ruidnsmbbliakh@lof dheaﬁradegmvmtnamtncwopa}hlc pain in an
and are effectlve treatnents for, neuro

orgenisEleis Uisaied PY 4P1IRFHEE A AVRSH B %F“aéﬁlﬁgw%la’t o Id‘%ﬁ Sf @ compound

that YRRAEL &ﬂethb'%ﬂ(wfm&%taa s@@,@elfsﬁ thei purfidae of matoﬂimgt papf without also
neur opat hi ¢ pai n caused rauma, by di seases such as
cagingyEpanted H@'%‘Q@' Ipupey e(éf Byl es), irritable bowel
SYyNdp@ Or i abife Shdg@infeaSC e, camipobydsc freniseain thaj present invention
(for exanple, as an untoward consequence of drug

selepfisielyiniegcts Wath theiMg) TeRPIAREYNRS al  drugs). [0024] Thus,
i N s e adissmrNtabafimédie thy eseyolindsnioertd onthe present invention are

neuropathlc pai n a treated
aceisivea ¥ Agbatne dBpetoTae HOLeHn  weBise i bt 02p1003e5), and have
thdQaRnef ofFosRP@Und that interacts with the M1)
receptor subtype for the purpose of controlling pain
wi t hout al so causing un@anted and utility limting
side-effects. [0025] In gonme enbodi ments, the
conpounds for use in the|present invention
sel ectively intergcts w t he N( Lenenﬁpﬂgsubtype
100261 In some erfbosh ounds for use in
the present inventioni\are escrlbed in US. Patent
Application No. 10/262\517 [ publication nunber
20030100545), and hav
Y Rx AX Z SPU -NH m wherein X is sel ected
fromthe group consis\ing C O Nand S; Zis
selected fromthe grouR—cangisging of CHand N, Y is
selected fromthe group consi-sting of 0, N and =S or
tautomers thereof, such as Y- al kylated tautoners; SPU
IS a spacer unit providing a @ stance d between Z and
wNersfmerein -SPU- is a biradical selected fromthe
gr 0“2( QQQ?& fi‘(oﬂ?thQEroulg GREEMQ14; 0aRdnd S;

wherein. n is in he range | to 5,
such Zds Seiccteﬁ ff031 thﬂef oy copsigifig AACHAdPsent or an

opti g lsé]élctéﬂgﬁﬁ ik lél;o%g corfs:%mgg 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 —Csg-cycloalkyl-, wherein n
is in the range 1 to 5,suchas 1,2,3,4, or5and 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-



cycloal kyl; N together with R and R2 form a

het er oc C|IC ring wherein said heterocyclic ring is
W%%Q”é’@f"’é%“ fromthe gr oup consisting of perhydrRfa7B80AEI09339

per hydr oazepi ne, piperidine, Ee yrrolidine, _azetidine,

Y8 9nF QF Wereéhbstlmfi %?W@ﬁé‘ﬁ@t EPEROHH B9 hygetve hajogen, Cus-alkyl,

¢, heydiedign oey,Cdikdx alicHcaabthst, |, YaRdliden®, ¥Q-alkenyl, C,q-alkynyl, €
SO e T og K &28%4}(%09 33 V\Ath&gne o roatenyl, Cosalignyl, e

aliyayinigaind  R-<adipdeyaning (Gl ©ohevhitho By R§neptionpllyy sypstituted with a

stib/s@tﬁ@%tlyli&s hal QE&Ein a@llff(zﬁt‘ &ek%ﬁ salc} %s@ruéhl@ RO?&: Kg]selected from the group
, al kox a car bon i den

Ge}?l%mémfeﬂ%ra 8&-%%1‘%91#% 1@%"‘8*% %ﬂﬂa@mﬁ‘ﬂo Crgplgylidence Cp-

afleyldRyiMisy | éh&y@lmldmgfl@@ﬁhlwfeamloﬁ hwHigy rR¢ wepbpr@nalyl Yubstituted with a

substituted with a substituent RS and wherein at

spstitentdhe of said substituents R4 is R4 sel ected from

t he gt‘qy@etecesanfsdns&ue o cc@slstgrgadfwm,og@s h&ogaﬁg: hedrbiey IC, s-alkyl, Ci.s-

ox§ 631!&%@%@9& q.h? ﬁBterogwiﬁégl YQF%&P&;@‘ ene ;d;falkenyl and Cyg-

gih may be optionally substituted with a
subst xtue ected from.the

consi 3’ Sql}g,ﬂ‘rsgb(étﬁggﬂr&t}gg%ﬁup C]Qi}ﬂ?tlgg)??{l@fg%n,aqp&\wal]y substituted
lg-alkyl, aiptqen@m msrﬁnaycj; peyelotlkyl, GpriGnallgtmbgityed Yh c-alkenyl, optionally

8- al Ik lid 8-al k d
oGS Ly b Sk 5] “puEny oo P (R v
MR@(HD‘) @Ha&csmﬁ aaz%Rhmowc(ﬂW,mLW—wbsmsi ut ed

opt i dﬁ %}Peéh%ﬁto({]%f'g% ﬁglbs egtf:i%‘ﬁ%l t%g%{”igg‘ﬁ’lél%ﬁ’li‘,g% Halogen, hydroxy,

optibiatty tsubgithitéd? Ogg-sikidy ans aika;m; Idpﬁaﬂallly sbhiisited @t galkglidehe, optionally

&ﬁﬁlw&'%&l )/ Slf'] Sétgllnt u t&t@é’ g{s 1&5@/ @&@ g%bsl)ltlgggd )],, optionally

shiestiputests eaterdaryd, tdpmngn du‘ts&#uadt € g tyctonikiyhe ogtienaly substituted Cig-

reBR Y PR aSconiRy ST Eur SRt B0 o 1

substeathIRE dndCeacB-Rl 1ky:hdepleﬂmtlycqatectem a‘liohy the Snspt €dnsiktérgy of hydrogen,

a5 BRI B g O gy oot Beil gppsinied Cua

aieliédnaaroptionalipt substialied/ CGlHakkbnyl, ubﬁmbnﬂl}{ SubsyialtalalOsy-hlkynyl optionally

G PR oRBEl Bl b oo AR G X i optionaly
sabud tueaialy s Reteiogydlyl dad eptkeally gubsehted:Cesehllﬁﬂ@rbohhle group

ggg:lt | &J{Pg do% hydr Olﬁgcid’lmee?saé?? a?{mda Xcgrfg{ I}.ll%a gll ﬁ'le prcsenltymvenhon are
desdoided hl]l.&d’a@ntl&a 6&12123%445 dedieyve Gptinamat b@/chmbls(liII ut ed

C2. 8-al kenyl, optionally substituted C2.8-al kynyl

optionally substituted aryl, optionally substituted

het eroaryl, optionally _swrsty 3. 8-cycl oal kyl ,

optionally substitut ed2C3. 8-NEt er osycl yl, and

optional l'y substituted [, . 8-al kyl carBgnyl . [00271 In

sonme enbodi ments, the &ppou for//use in the present
invention are described ent No. 6,627, 645,

and have the structure of Forrrula (ry: z-z~—~ W 2 11

~W2
{n

wherein:
Zyis CRyor N, Z;is CRyor N, Z;is CR; or N, and Z, is CR, or N, where no more than two
of Z,, Z3, Zaand Z,are N;



Z3 W an wherein: Z, is CR or N, Z2 is CR2 or N, Z3
is CRB3or N and Z4 is CR4 or N, where no nore than
WQ 8051387 72, 73 and Z4 are N, -7 WD 2004/ REA(E004/009339
PCT/ US2004/ 009339 W is 0, S, or NR5, one of W and W8
i s NAV1IERES, ahdstdne oﬁiNhezitd Wﬁlsv\ﬁorﬁiﬁs Mthcg;oth}@;ofwz apng W, is CG; W,is
N@W\{?CRS ég?anPW3MCRaGPNV§\¥Sa?%a ?‘ndw 1SVMG‘and V8
are N, orul a Ro A
Y-(CI‘-TQI)?Bf@HRPIRKLI@) n(IM Yis 0, S, CHOH -NHC(O)-
-C(ONH, -C(O-, -0C(O-, -(OCO, - NRT, -CHE=N, or
absent; pis 1, 2, 3, 4 or 5; Zis CRBR9 or absent;

each t is 1, 2, or 3; each R1, Rz, and R4,

i ndependent |y, is H, am no, hydr o or

strai ght - orgHfamchétctrard—€-Ng al C2.6 al kenyl,
C2.6 al kynyl ,? C, -6 heteroal kyl, &Ial, kyl, -CN,
-CF3- OR,, -CORI,, -NOX2, -SRI,, (i

--C(O NR12Ru, -NR12R3, -NRi 1C(0 2Ri 3, -S02NR, 2R, 3,
-OC(O R1,, -Q(CH2)gNR12R13, or = ) gNR12R, 3, where q

is an integer from 2 to 6 or R, and R2 together form

- NH rm - N=N- h R
R O e
NRB.—S—e@I&#NaJr onhbsex@ 6 ar yI optionally substituted

W th hal% ,5_6 al kyl; or C5.6 heteroaryl,

opti 8ia 17y suqostltuted with halo or C -6 al kyl; each

R3 adds 8sRsiongtegendent |y, is H or straight- or

branch 315{} 0r3C 8 alkyl; RO is straight- or

br anch aln"Cl. 3 al kyl, C2.8 al kenyl, C2.3 al kynyl,

C, BealhkR],iRleke, ar@, R mddpkm}cyt,ly,@_I-B dngihgr Inatdeyl, hals, .08 straight- or

ST o T o S BRRE b cr
Qii]ky-l-ﬂﬁRﬁ,, —NI,CHBRTH —GNHCW)Rl, GC(D)))I\IR%JG;, a-F-NRuRs, —NRHC(O)NRHRH,

cyc éﬁy%@éj}g”het %F]lﬁly'fR'bé)rhaL&'{ é 8y8f ?rﬁﬂlls an mEeger from

2402 R, B1d R, t@@mﬁm—mﬂ@mdm&m@m—N—N—

gel %%(%Zﬁln eger %Qﬁ%}:ﬁ”ﬂ%xs BI -6 alwg@?‘;;‘?dh?mﬁkyl Css aryl,
optrapalbhadstghied mtﬁ:hgll oaCkydlkyl,Gt.(3.s hétkrearyl, opi@ERally subktjtutgd with halo or
C(,;g al%(l ;aelagﬁ’i{; aqg Iﬁ‘;“,’irldtf:pendent]y, is H or straight- or branched-chain C, s alkyl;

R o is straight- or branched-chain C, alkyl, C;.5 alkenyl, C,.4 alkynyl, C, alkylidene, C, 4
alkoxy, C,.s heteroalkyl, C,.; aminoalkyl, C,; haloalkyl, C,; alkoxycarbonyl, C, s hydroxyalkoxy,
C,3 hydroxyalkyl, —SH, C,.; alkylthio, —O—CH,—Cs. aryl, —C({Q)—C;_; aryl substituted with
C,.; alkyl or halo, Cs aryl, Cs. cycloalkyl, Cs heteroaryl, Cs. heterocycloalkyl, —NR;R;;, —
C(O)NR2R,3;,—NR,|C(O)NR 2R3, —CR1R2R;3,—0C(O)R;;, —(O}CH;)NR;R;3 or —
(CH,)sNR4R3, s being an integer from 2 to 8;

Ryo is H, straight- or branched-chain C, 5 alkyl, C,.5 alkenyl, C,5 alkynyl, C, alkylidene,
Cis alkoxy, C,; heteroalkyl, C,s aminoalkyl, C,; haloalkyl, C,s alkoxycarbonyl, C,;
hydroxyalkoxy, C,.; hydroxyalkyl, or C, alkylthio; each R;;, independently, is H, straight- or
branched-chain C, s alkyl, C; s alkenyl, C5 alkynyl, C,.¢ heteroalkyl, Cy.5 aminoalkyl, C.4 haloalkyl,
C,.s alkoxycarbonyl, C,4 hydroxyalkyl, —C(0)—C;. aryl substituted with C,.; alkyl or halo, Cs.
aryl, Cs.s heteroaryl, Csg cycloalkyl, Cs heterocycloalkyl, —C(O)NR;R;3, —CRsR,;R3, —
(CH.}NRy;R 3, t is an integer from 2 to §; and




C, _g al koxy, CI-8 heteroal kyl, C,.3 am noal kyl, C, .8
hal oal k%ql’, C, . B al koxycarbonyl, Cl -8 hydr oxyal kox
0X

WQﬂ’"@"W)’/ yal kyl, or Cl.3 alkylthio; each R PCT/US2004/009339

Ialn%e/ |pegc ggnﬁﬂkénig}&pe%% t%l g? &-&, n(gffﬁ all@;a Cspf‘g{) ?ggl &ﬂ ary? optionally

sGastititedni ORI KW C, Gy B ohal pl&lteh(t)dryl o;(abna’ilyeht@ﬁyﬁamowd or Cy.¢ alkyl;

og%lgarg\y g;lto%ﬁchﬁcp@ &cﬁ) strg?tg}rle o?é% p%grﬁ%}feélilgai chcepél%sait ester or

peadeugatrkafl , C5. 6 heter ocycl oal kyl', -C(O NRI2R 3,

CRs 3, CH2) t IS an, I r from2 to .
SRR i S TR e s B 59T o e S emion e
dasmdbﬂ, i3 U.$. e payid 6)508,529, ksl Hdve fBe stucalrkyt F,'onﬁ(ﬂa av):
cycloal kyl; C5.6 aryl, optionally substituted with
halo or CL.6 alkyl; or C5.6 heteroaryl, optionally
substituted wt h}a?‘o\or C .6 al kyI ; or R2 an(%RFgls
toget her form aXgycli c(&hruct ure; a

phar maceut RgggLaccepLhkzl ah) _e.s.t rodr ug

t her eof . 1x n somq\, errbo |me ts, the eopounds for
use in the presen‘t\ n'(entl on are descri bed in US.
Patent No. 6,528,529 and have t structure of
Formula (IV): X4 X(X5)k 2)n )c ] Z-(CH2)p-y_-C
f+/ X2 N(1V) wherein X, X2, X3, X4 and Xs are
vaeterct ed from C, N and 0; kisOorl; tisO,1lor2; R is

st ra| r he |, C2_8 al kenyl,
%y% a@%sarsls‘?jiﬂ :é"ﬁ‘?ae%& Jéé; al koxy, C, 8
het erkoao kyl;, Cl1.8 aminoal kyl, C,_8 haloalkyl, C .8

al kog rbo$yl C .8 hydroxyal koxy, GC, .8
hydr ;{C\ig --SH, C .8 alkylthio, --O-CH2 --C5.6

aryl R,-s ﬁa@ﬁ e@aﬁh&t—@ﬂanﬁ@k};ﬁlkﬂ ut,g GikehFINCL, all%rnyﬁﬂdﬂy klkylidene, C,5

i & O R0 CroPE AR a oA ol et BT RN (G- bydronyaiony,
CGaptydoxyabidl GPNRG, FMkylthioNRR--REl, --C;. N3], COPNRY s B} substiEtidd with C,;

B O AT o i s i
fﬁondnepemiecm +Q(CHBRNB,, SRR, 2ENR T O(0)NR, RE, Rl kyOC(@R;,6-(O)CH,)
@X{é @*ﬁli‘}.ﬁ conpri si ng | or nore heteroatons
aract *0 and S, and optionally substituted
with N‘haied{gom ﬁ;d 15 aad &lylsamﬁir &fferynt| exah ht;dhpend&’ntl%eiag deléded from H,

C,f, ?%ﬁyﬁ%{s ! Ppenonaq] comgmm%é % n}ﬁrg L&ero%fng% sele g tﬁd?ﬁéﬁ @I’, IOcand S, and
oN;ionSﬂ)amd)sﬁmted anth sld er @n al]q,t] e0arcytioalityl) ot B; 8nd 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 §;

A is Csy; 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;.¢ alkenyl, C,
alkynyl, C,s alkoxy, C,s heteroalkyl, C,s aminoalkyl, C;s haloalkyl, C,s alkylthio, C,
alkoxycarbonyl, --CN, --CF3, --OR;, --COR;, NO,, --NHR;, --NHC(O)R;, --C(O)NR; Ry, ~-NR; R.,
—-NR; C(O}NR, R;, --OC(O)R3, --C(O)R;3 Ry, --O(CHz)q NR3, --CNR; Ry or --(CH,)q NR; R,;

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;



Ais C5_,2 aryl or C5.7 cycloal kyl, each optionall y

conpri sSi ng | or nore heteroatons sel ected fromN,
WOMIBBT1RD i s H, am no, hydr oxyl, halo, or st r%ﬁﬂ%z%‘l’m“””

brancheg cha |tn 1a , C2.6 al kenyl, C2-6

al kymyf; °c" ‘8%?’1?89'&/ ¢ 6 heteroal kyl, C, .6

almkndaiskylg , CBDHG--NHIC@)-K y-C(0)YNH-§ aj(®yl t-JmCQO) GNIS or --CH=N--, and

al koxyc 0 -OR3, --COR3, NCO2,

S N Rﬁl@(ﬁyh?%“‘é(@f‘ms R4, --NR3 R4, --NR3

(O I9R4 CRs Ry wh@enh@:R3d Ry are(rﬂ):ﬁadd%ly selecﬂ&ﬂ'ﬂﬂ #, Md3traight or branched

ohaif ksl @ plintoastithy acpeniabig sty 6t ol @ her b 90T

n>l, [@E28hg t mescsanembadintintsf ereeripoundd MOUROMNIhO Prckaf invention are

descnhe%s W&.%%%?ﬁpq{iﬁ&o e 18'529?:{3 (Nhﬁl%%fonf%&_obﬁn%at1§), and have

the-sB@(tQk-of Fordil (&): --CH:N-- and R7 is Hor CA alkyl;

or absent; and Z is CR8 RO wherein Re and RO are

i ndependently selected fromH, and straight or

branched chain C g alkyl; or a pharmaceutically

acceptable salt, ester or prodrug thereof. [10029J In

sonme enbodi nents, the conmpounds for use in he~lT esent
invention are de ibedin S.,Pat Nt Application

No. 10/ 329, 455 (ﬁll‘@%i on nurrb %3017 , and

have the structfdre of orrrula( "L2 Rl -\ 14

|4 14 14 RR=CACN G C CNX ¢T3 ¢t RLY M
wherein R is a hpnoradi cal |se|etedfrom gt oup

consi sting of optEe |y sulgsti tpft edrTl- 6- g kyl ,

optionally substitufed C2.6-al kylidene, op onaIIy
substituted C2.y6-al'kenyl, optionally subsYltut ed C2_

6-al kynyl, optionally substit{¥ed O CL.6-al kyl,

optionally substituted O C2_6-al kenyl, opti onal Iy

widRRgt i tuted O C2_6-al kynyl; optionally subst ituted

S-Cl _6-al kyl, ptlonally substituted S C _6- al |,

opt i g ?0%‘{5%‘{3? telpcied figmche groyp ROAS{sHing o 9P§1°’Gﬁ”y fulﬁgmﬁ’d Cre-alkyl,
%‘m@ﬂyd bubstidied ChL-akyifdehe, Bptidadily s%bﬁfht@dﬂdz 6C§kdn21 BPEAMy substituted C,.

R3 are | ndependently selected fromt r ou

s @R sentionelt suhﬁf%%fb@rrcnoﬁ%r?arwlly Sehsdtued 2@11E@y1 optionally

salskmked ORI, QR lztédbﬁﬂlté} S—C:tl,_@ag%lk)ébmonaﬂ‘ﬂr Q@Rfruted S—Co-
ydr oxx or. sel ected such_t hat and together form
a ep},i 1RF glvély él‘lhst]tuted S—C, salkynyl;

mis0, 1or2;

C3-C4is CH,—CH or CH=C or C,is CH and Csis absent;

R° and R’ are independently selected from the group consisting of hydrogen, optionally
substituted C,.s alkyl, optionally substituted O—C, 4 alkyl, halogen, hydroxy or selected such that
R*and R* together form a ring systerm;

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

L' and L? are biradicals independently sclected from the group consisting of —
CR®=C(R"), —C(R=N—, —N=C(R®)-—, —8—, —NH— and —O-—; wherein only one of L'
and L? may be selected from the group consisting of —8—, —NH— and —O—;

Y is selected from the group consisting of O, 8, and Hy;

-10-



each R4 and RS is independently selected fromthe
(gr ou&ﬁ’con& sting of hydrogen, hal ogen, hydrox
&M y substitut ed Cl.6-al kyl, optional | yPCI/US2004/009339

substltuted O G ?Fg : optlonally substituted o
ar yl €15 gapegical teépff%ﬁ%ﬂ PR FBRsisting 1 ¢—C(RIR)—CROR)—, —

ghbﬁ@mwmﬁm podch)@he-GLI ads CURR")— —C(Rﬁ)(R’)—S—— —

MERPELEYY SCL g LA A G ey o
oREE-nomf®ne 9f Ok Q(Réﬁdcm)mw ba\l@ébﬁ@t@@m’)mm JRY—, —

B o T e B B M e G GRIR R R —NRY)—, —
G(RQ(W—E@@#@@Jﬁ&nE’CEMWH?)ﬂQQﬁSQ{’}( is a biradical

selected f o istin
an(ﬂﬁégl%e ﬁgpem?en r.t%( %?l)n the group consisting of hydrogen,
ha}o lﬁ:ﬁﬁréf)‘)‘ fiitro, @éﬂﬁm ?l))nal]y substituted C,.¢-alkyl, Cy.4-

all%x%)(gz i ’26) o g?}: Ogjgbhs)% @9‘% %RQ—@_ ) ) %tlonally (sEbgtltuted O-aryl,

oﬁﬁcﬁﬁ)lﬁ RibptithieRE)-(LER; )a‘lken)ﬁ &gttty (sEbs)ituted F@ﬁ-)—CR;f)l

Ré\j}t%%%i F%Wt%)ﬁo tE;: %f?r%sjm%%dﬁ%%’\%g? 10na1]y substituted

G%%KR”) C(RG) =(R7)-, and -(R) (R7)-C(R6) (R7),

wher ej a R7 are I ndependent | el ecte rom:t

gr ouﬁb@gﬁgi S ﬂ)éne ?mlm?ia?e& e 1e cqr]rmoérafgntjer Hﬁfd}%o&‘f/ present mventlon are
daickibd in QYSUProviRINENApPNCAIoh NG( @/MRB)Z, andhhveQhddthiyture of Formula (VI):
substituted Cl.6-al kyl, C2.6- al kenyl, C2_6-al kynyl, ,
optionally substituted O Cl.6-al kyl, optionally

substituted O arF¥I optionally substituted 2
O - C2. 6- al kenyl , ti substi t ut C2_6~al kynyl
wherein R' is sel eclied from the grofip consifsti ng of
hydr ogen, and opg#k |1y substitute Cl-6-algeyl .

[ 00301 In sone enbod] Ni-Bey ounds flor use in
the present invention descri bed . S.

Provi sional Application No. 68332, 692, and have the
structure of Formula (M): R R2 Ra! | , Ra, N-Y-NJ
wher eitigre¥h i S a biradical of (CRARS)mZ-C(R R ),

wher S f to 7; Zis sel ected from

t he 386&“&‘8?@%@5) F‘Eﬁ?@}c&s (O, 0, N(R8), S,

o C(G))hereﬁ\l(lﬂ& eOnn 1sTfdd) 1 €9, 7; and P; and R and R5 are

i nd ted f t | .Std 6
hylr doBReRe isTEiHE Erop corsiaihe S RICY RBRer MY g pracco)
XObSt ardR; @6d ar yl , opti onal Iy substituted heteroaryl,

opt i aII ssub al kyl , tionall

oD bt T e CRRTRTD <25 RoF e in cPRitag Mbrosen, halogen
h@droﬁy,ahkg;lNRsl\ﬁ’ptolpmllj' yulstited atrylt eﬂloﬁallﬁstﬂ)lsthwve& Jheteroaryl, optionally
%%ttlgl?er&a&:;s cycl%a tII %gtso%dll)P nt?t)ét)éd hc rocyc og’uona )7¢’ ts.tlxhtstliltuteg C,s-alkyl,

optionally substituted C,¢-alkoxy, optionally substituted phenoxy, optionally substituted C,4-

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 Cy.g-cycloalkyl, optionally
substituted heterocyclyl, optionally substituted C,¢-alkyl, optionally substituted C,g-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,

-11-



al kenyl and optionally substituted C2. 3-al kynyl; and
wherein R and R2 are independently selected fromthe

WQ084/P87d®nsi sting of optionally substituted GATUS2004/009339
optionally substituted heteroaryl, optionall

Sutierlly sttt Gor exPlaatial; Lewona'bbiwbmr# kwtergwﬁé‘ﬂ joptignally substituted C,.

hatier, Oﬁpﬂthly s@RfiteRBaL] Yalleo DS bptidabIBe skbstiftedl KYl-alkenyl and optionally
opti.on Lé ubst ituted G .6-al koxy, optionally
§H‘P§§‘f“it 4 dOYIY| kenyl and optional |y substituted

C2. 3- altlkana W’ ar\ehﬁcrepérﬂerm; sReéeREbomane goﬂﬂ ependrN bl Mydrogen, optionally
se|l ected fromt

ﬁgﬁ;sg arjﬂygﬁxl&z:gley sﬁ{;sﬁ dcl'roqr&gclmall g]pgﬂlgqllémgﬂasltlyged Csg-cycloalkyl, optionally
%Lif%ﬁhndduulg%ogyc% L op:ﬁgé% %g%s%izﬁdggfig % ﬁgll&led)ph&hﬂr OgubMtituted C,¢-alkoxy,
- pti

%B@%ﬁi’ﬁ‘l é'é‘“@g 08E'§'§$ b";‘;’(‘lEiJ 1ona BtH‘é‘F 2 %?J t ut ed

het er qoocni yl, ca@ﬁlbmah&mm 'gﬂb&r}iﬂkgt spte(aﬂc €amplds -l theeydmpound of Formula
opt.i on unstit al ko
gebsa[r? m eﬁl &% ggrealJ kE ﬁaovgﬁg %ﬁérrtﬁes?es %La}h%‘s? ?raqogads are presented

@2lob~ al kynyl ; and R6 and R6' are independently

fromth con i,n
hfj E?hﬁ {;?mg %\fgf%;gs Pgag}lé moémzﬁf%ﬁgIr;gﬂé §8j A ﬁ’cﬂne (027 g, 1.25

qﬂhbm nadhligto-2SoddsthideU(98 chehes eftrmﬂy (B:Izcszd), (00Tt g, oaah]l;ryol) and ethanol (2 mL)

t ut eﬁg (g%‘fef Bllggtl %{Wdtgrdagé{e ?lua[c%%te %%%Saﬁdlg%%ﬁglpe%ﬁ@ct filtered off and

&meuafgawmslwmam:eedo@uad al kynyl . [00311 Cheni cal

of  Forlttdh, °( H Rk BEEG T ad B Goriion 2B d Simeath. 227-240
V2. m:g(aipﬁe tﬁ-ll)nﬁ bes es (@fm)heswqe momﬂs 9Ar700NERSE BHED.16-7.21 (m,
bel qy\r Méé % benzi m dazo

&%M&@ €0 a%% é%&ﬁéﬁ- 263, 1&?3[ t%’ssz]mﬁé Vel 1589: 1299, 1544,

qupg@q 1 4- (2- oxobenzi m dazol i n- 1- yI)plperldlne
(0.27 1 25 ol ), 1-chloro-2- i odoet hane

d 453 2)0x0hepgimpia qﬁmﬂvl)gnpemdtzs) WF rzféﬁaoaéftwgﬁ&ﬁ 1'5?'25/4)
4é‘.haké\n"la't wapehagaed (Wi frid-oxolgrzispidazalind phipiperidine (1.1 g, 5.0

8:91%5191 cﬁbféﬁl()ﬂ @@ﬂ%ﬁ(o@z%g ke AMYURIC,i(bk6RLEd 29Hmoamd ethanol (3 mL)
rled give 113 the tit]ed compound. [00331 'H

sb%@ Qj)égl feg njney yg_ @@te( ﬁ“ld ﬁtpﬁl acgatggvelze a_fig md tm_ﬁ)rgamc layer was
Zired (ﬁazé@u)( mtcrefff Bld cohcdheraledPAhé resfli wad pﬁ:@ﬁe@l BBcdiiin chromatography

7[}(_211@: H 1@%@%% mﬁéapﬁ 5§ 04"_2 - 2pxobenzimidazolin-1-
S5 %er:@:ﬁe)%utaﬂ@ 9553 HA0PwRich 'lr@slus@d 1n]¢3€- néxt stbg Yithout hidtheOeharacterization,
15X4 LC-MS[MH' 461.4

1L<2r1*/§5[¥cﬂl e &)xobenm m dazol i n-1 yl)pi peridi no) butane
triilugpgscet al Rixiroot53-2RAD ((1@@ 40780 Dm (5@%&.9@@3 mmol) and

wi th 4-(2-oxobenzi m dazolin-1-yl)piperidine (1 g
ml@lormane by oRpcIT AT 0 sozecrfpr 065, 1o mmlwyc loride (73 pL, 0.85

Kﬁgg]i v»‘ag F&%S%m? fie mmx dga k@ﬁqalt 6{s8anG s g(a?idlﬁbaal qu{j Tnethylamme (0.54

or nine ys. Water an acet
wek.8 Sutel) veas ddded @nd thy agacieon| aiyire Wisspllowed tedea(ctxmsmmperature Water

flit
L P £ S 8 O R MR WP s
(mr@) Jrietl NS Q@ T0creandrpvesforated, 411'(62659&105 eldghydi oay dissofetl in MeOH (2.5
r
nex PARar %%&9&%}%5{1&?@& ﬁﬁ?p ﬁeﬁg ﬂ'xgé(% g %h/s}%%l)%ﬁ daded fi¥%ved by HOAC
until pH—4 -5. A freshly prepared solution of NaCNBHj, (54 mg, 0 85 mmol) in MeOH (1mL) 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,SO,), filtered and concentrated. The residue was

-12-



LCMS[MH + 290.1 [0035] A m xture of 55-LH 10 (0.22
ng 0.78 mol ), DMSO (66 L, 0.93 nmol) and
WQiMHIHLF et hane (I mL) was cool ed to - 78C and RGT/Py28¢1/009339

fao dde
sl ioqrireMGEON] apt Putoed by erepiite Bk e g ) 2 x 250 mm,
h.15Lm el gg), AN eFAGn $HO/0M, TBA Sn WHRCN/IHBS(8 29 @M gAlfnt to 0:100)). The

the reaction m xture was allowed to reach room

t PHISORPOTS. Provipiired Teamy waier pl e diformaatatnadlt €daeg). HYMR (CD;OD) &
t eso0rr gAm, QHb @mz 1/!@(%1 ~°4 3, ‘@L?@b @ﬁ‘dam%bﬁ@' 32"'(&*‘81{) 3.73-3.3.82 (m, 4H),

saturated brin fil éred

evVapsh&t @ 2H)FH@5T7elél£mﬁ ﬂﬁ)g 7 8?‘6 éﬁmezmagcm&@m ed%2n

le%(.é»bx@benmn)daﬁm I-ylpiperidino)pentanol (55-LH-274)

- OX68NZ1 NEsla harsslmcta) Riad Bebatd Sccofiink to%h d d for th
)tl) u/as addlgdgl f ol | owed ]\ésﬁ& clj:nt |1r;]g 5 iprSOGGAure used Tor T

pH=
frpéemavo'kﬁfééalr%bo wneL premod pe @h@k@g(ﬁs%mﬁ’@n @\fig510 days at 60°C, water

MRk hdded axﬂ&%ﬂg&&u&%«hs f¥ased Eehd 6}@1@@@ 3 Bﬁhmlﬂ%%ﬁpma
stirred at i ent t&(}gerature over night. Water and

ethyl 408kt e WENMR GE4ER) AAdSLHE (@réﬁhﬂéﬂlﬁéﬂl {) 1.70-1.85 (m, 2H),

dpi I n t r|fi
e b U A8 shbg > I G L0 (m 180

id- Oéc?ulédms 3HIET. 3617 (aln bIH)puﬁl NMBACBEyOR) 4%, 26i5v28.44PL 8, 50.7, 53.1, 58.4,
[ a 2 ; % TFA in
SSRGS YTk 2 daka) '%gémé’ 2}’%( gi%%%ég H] 0hS

01 50BE} (- (2- Bb@enmﬁezownp@pmdnm@pénmnb @‘tjeﬁ}[-fj'ﬂ,@)m wat er as

ahggt ' I{@%ﬁfr 03 t%l]?otugd g%l:lgl{—gﬁﬁ)(ﬁn%) p&#reyggofggg tggge( Es?f)cedure used for the
4|ﬂ)e,par3t1@190f3>5532H(28h Bhlg, 553.H-378.(8.382, (/M mdbl), The residue was purified by

4. 4. 7.1 {.28-7.

st 1o b i Bl e o e e
ylcmcnmzod(m)merg&amﬂ{ tof 550%;,& 2h8) sokRRt3Rds SRAPR@dtind the residue was
55- LH 27 was gared a cording to the proecedure used

f Gissqlygd in Mag:ﬁ él?da Flgﬁrogzpt gie. | Amepiyah ﬁ@'omde was added untif pH = 10 and the

5'0E§aﬁiﬂ’l)a)‘er W@ﬁ&rﬁaﬁQNazS@a)oﬁEerecﬁarQ doBhiratedf TIRY redhi@ueOAdisdblved in MeOH
wat er was added and the ﬁ]rsoduct was filtered off

t anfb friffugrogeetio a@ldcﬁé HLp avas pfdedq 6 ripbeniercetploaaty was prdigr on preparative
( @@i@q},uéx (%‘Jhl’i)’él (%6 29 2(56%:12 'T% Em]cﬁ&?z) 1o, Hg%’% TWJ in %ﬁo 1%(: TFA in CHiCN/H;0

4|(-§ 2) (‘Q I(E'ad;err_[@ & MO)]Z |—"§he sglvglg v@s @gap()mtedgpsi NI-EOEIBW&:; agdded to the aqueous
g '%lui!l(gguntl] % -Olg i‘;_%éro’élmt wgﬁlteé%i 0%153113 Jfied &?vel4'7|)m5g80f%cwl\fgd compound
61.6, 1009, 1GUNBIR (CPIOD)S 12371-136 (11128'1)51 SSZEﬁSIm 485 1.74-1.82 (m, 4H),

9) pi perqaqdﬁn ’;lzp%'n% gﬁl %@4 &g&%ﬁ%ﬁ[ g%%mlﬁ ), 7.02-7.08 (m, 6H),

( 536174 132 HpASC WR&CB;DB):&: 05.4j 2606, 128.4¢ 57 pt'r3ok: éﬂar €09.4, 109.6, 121.0,

13560/ 0018 ) MEPRHURTLENyAT LT 255 un 0 L7
SO A SRR I8

9: 1 gr d8M4Bht 4 ¥Rl1ww) Jharee avithof-{Zprobemzynidizaiel a'ﬂ)ew%ndme (1.09 g 5
a%&]ﬁq dhfiRé- @'%o%ﬁr?%%ﬁﬁ&i VREhdI}) RIEHETo. @ﬂ% S mmol). and eﬁlanol (10 mL)

di chl or onet hane ni um h droxi’'dé was added unt
= an@shaken atHE°C &r gixrdays. | Wytsr, etbakacdtateee@d MeAE®e, added. The organic layer

figat %Gﬁ)@ra@e@dang QHEC%&B\E@%V%dgurH&@ b&%%i(u%%ﬂ%t&ﬁrﬁ:%? CHCS?Q,F] 5% NH,OH in

in MOH and trifluoroacetic acid
t MeQH ethyzcetatat 93 ahd. thmby prepakisdRIAC Propaelamny@l.2 x 250 mm, 15 pm

??&%% Ldeé/—l%QJ] A | n %%ﬁ_gm}[ éﬁs% @?g—&hventotojﬂ/?m)] The solvent
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(8:2) (9:1 gradient to 0:100)]. The sol vent was
evaporated and NHAOH was added to the aqueous

WOH04/087838 unti| pH=10. The product was filt er RETHF20u411§9339

dried to e 4 of the titled conpound. [00391 'H
NRRS ?V@fjgat%g F%IS{}IE ™ a&@d@qﬂ toztpﬁ aqufmg.gsoﬁ_utlgg up pl—,!n_b() The product was
1filteedlof Aabied withwater dndlfiied tolfivd 7BS ndd D1, thetititd vémBiinb M
8H), 3,12-3. 2Q %I’_& 4H), 4.28-4,.38 ( 2 7.02-7.08

(m  6HP04117. 3GHNMR ((E'#OQ)@L 76; B8 m&?}y()d%bégs A1) 62.48-2.62 (m, 8H),
2§1:ﬁ3 22%441%)5@2@1 388n 12Hg5$023? oé%% (fi{)‘_ﬁ‘l@?? N (I%ZZ]H)O!’C NMR (CD;0OD) &
12“3Q @M (H-T 33 dx—‘tﬁkﬁeh&ﬂ hilBRS.Jrd rhrlﬂlyil 138 p28. Zjllﬁi)},dr%ﬁﬁtﬁlg -H]" 4754

Al 2;6?5# P R SR b pr e (A48

nmol ) , [0042]h] orfovidl wed olpirgrdawich (-pbéhyl-1,3 Brimdagpirof3]@R an-4-one (0.29 g,

(P83t P X@r‘é' 3 109Qr}gggp§§eh@rlﬁﬁy§ 3 Sin) kLS INZEE Bs Blnol) and ethanol (2

ambipzhd shéien ar @Hﬁ iogerl m;ghe r Wawamdeaﬂa@ etetitecdleranddetih&he product was filtered

i d fle umm. chr omat ogr aphy [ (Si 02,
5%%??\1'%3}%%'9 ﬁ&‘f%/tltfégg?@foém '1:9)] and then by
pr epar m-da]e HF’H(NMR@G&C@)I 3UNsP- (.83 (m, 6H) 2B03-2t9 (m, MH)P2.57.2.67 (m, 4H),

(o928 il 4B o3t B oy 9 el 257 3) om, an; o

2@MNODB 3128 9PE3Td, US20 665 03 39, 7vers. SV 2Par Bised 1206 BB OHC-MS[M-H)'
waog added to the aqueous sol ution unti | pH:10 The

ct was filtered off, washed with water and dri ed

AR LA SR s 0

2. 48- 2[0884( m 28Mpl wagSchbrged vah 4-Froxabgnzindd4zelint]-3Bpiperidine (0.13 g, 0.6

Cebry by & bt U ERb R AT g 1755 cthancl om)

14l shakeil 20608C T&Jive ddy28 42311’]:3851})61‘1(1111.6@0%[(;]\0 6-|}mn04)7\5as4added and the mixture

) - tri S ecan
B T T
| lapdnewss died3 (182,80))abttepd raof éboﬁqedmtah AFho nesi (k. %s gurified by column

b@ﬂ‘{%@{% g&ég %ﬁm}?m%r 8H?eﬂ§’ m%g(l%%;)pr%ﬁlg 0l Y c-ms [Waters

styatoetry 118§ 0G Svam, S birtwl\i&&,t(ETS"/&l’ﬂTEAﬁﬂ md/o aﬁ%ﬂamen WELEN/H;0 (95:5)

8 et RO P emis 6 Ty U R emadyricrsea, o,

1Tﬁ9 lHZP0. Q‘VE]TF@H}x CI-%CW{ZZ) %@ (9‘1 gﬁh‘b:nt te 05@0)? Bide (oment was evaporated

2‘1‘?}1 NI—é;Q;-gwgs @ged leﬂueou;s 5212“:1?1‘1 %pl( :12) Ege ogggezciwg was dried (Na,SO,)

(B8GDd SvBralid (258 1) ASnfor cRSied obfpotnd 59. 7, 116.5.
119. 4, 128.9, ,143. 178.

3. 4- (@oﬁgobeng,%gg@qmsp s)Lg)o 93 ([m 35% L1 (m, 9H), 1.68-1.83, (m, 6H),
Pi.pes 04l :BOiH)’l*z(léabzﬂ()ﬂ IQH?Q@ISCb SR 6NN 94-8 9P (bl 3@0-3.17 (m, 2H),

[ 0044 vi al was char

s g@%@@seﬂﬂ HDBTAB] (o Iy 19, dFBiEG OIMR (DI 132, 228, 23,7,

I O 6 6
?f@zli)?zgs: 29. @Ns%f 9.3- %ooé;%gleﬁé‘a%g@ 62%1_1)094 1 Shako*ﬁ%?@elzss 1292,

6@@359%8%}7@6@%3 4-Butyl pi peridine (0.85 g, 0.6

dde and the e was shaken at 60C for
%Qgﬁﬁkﬁgﬁfr‘g’&s)ﬁopﬂﬂs{@f@ﬁ@ ethyl acetate were
added [0T#E or gsamal:wa!; ayegedwmish drbiuaﬁbqéa‘idﬂ%@)w & 1019 mfrel), 1-chloro-3-

10 Op?'gpqgg PltOr7 %ie?'o mmo?) Ii(eéb dtbe.iS pur OIS andd etﬁ’a¥1ol a rH{Sr] and shaken at 60

°C over night, Water and ethyl acetate were added. The organic layer was evaporated and the
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chromat ography [(Si O 2, 5% NHAOH in MeOH et hyl acetate

(1:{%4,%reparative LC- M5 [Waters symetry C18 (19 x
WEHMRTIHN particles), 0.15% TFA in H2O 0. 15% $2404/009339

CH3 to 0:100)] and
o ED A e 5 SR FLING [ Hes Ry (8 (1% 50 mm, Sk partcles)
01081(52% TEA h%0,010-15 YorTHA2 CHLEXHJOA9i513) @B &hltiekiGo 0808)) to give 6.4 mg of
(3 %&adl ent to 0: 100)]. The sol vent was evaporate

b I EPMRRIRdadded to the aqueous sol ution to pHEL0.

The or qemiTg | ayle NMRECIOCE)E0, éd\lﬁ2@94)6ﬂ)f1 lé eBEdnal%@k) 1.62-1.74 (m, 6H).

eva oratedto ield 11.4 of the titl npound

[d éﬁn@é@))(ms4tl) 662 %(DQ 3 NMRl@DPIQdS 14.3, 23.1, 25.0.
(@9 39kﬁ7 315 16%4 583, sﬂéﬂLc@bﬂk[MH]j 9B-R2.06 (M 2H),
2. 15’ 8 (m 6Hj, 2.94-3.01 (m

2H)3- 33[4140 cﬁaﬂe?zzz@!dazcﬂbi)luyl) ﬂp&ﬁﬁr@]@@r@ﬂﬁnoﬂ(ﬁlf LH73082- 7. 08

3.5, 308104 i 5 gt AL Bobtgfn L Spepoine 044 1 2

53uifiol), Sdpioklordifydi®n (2B0RL,41 mibifd), K,COZ210.85 g12.3. mmol)l 28d 2thanol (3 mL) anc

%ff.%@fw 91 B LWk v i o 5 P gt o e 400
Wa:Sud'E Ipesdgerchf witiich 146 wwdsmuﬁﬁéd i prepa(ivd BPYC [Dufd dotdin)(21.2 x 250 mm,

1S3 o S FPL SRBRTp A7 in ol L i) (6 epgtenics :100)] 1o giv

ow@rmgufgﬁgnﬂeu\ab,ﬁﬁouand et hyl acetate vvere added The
organic |l ayer was _ev 5orat ed and th

2004/ 0819‘1 PCH OB 4P 59339 ?%b?‘bléfé @szaarz. G6i @y 188)), 3.20-3.28 (m,
Pragnas @M\O@ % ﬂ}fg h‘i@h@&s(nﬁﬁzﬁg‘%% BT, @Qm}z%ﬁ) X7.9417. Hm(m5 2H) 3C NMR

artlc es% % TFA in % T

( SEDEDY b i4:g%3ddi5%ﬁ,t53t?@5‘ﬁ)21@€ﬁ)FSﬂdO%ﬂvlé)f?é, nzlnlglam 1t2ﬁé 128.2, 155.1;

tlLtdggﬂqq@qu ngl. [0047] '"H NMR (CDCI3) 5 0.84-1.10 (m
1.16-1.32 (m 18H), 1.62-1.74 (m 6H). 1.82-1.91

( m, 3%4 p&n%}ﬁp&ﬂzzﬁﬁﬂpr%e (52.[.816}_‘2 92 ( | n, 4H); 13C
NVR (

3 6.6, gm %’%Fm;ﬁfi w1§%p lplperazme (19'1)’ p.L 1.25 mmel), 1-chloro-3-

iBloplopated(s® Qbeszﬁrﬁel &500] 1 25 mmol) and ethanol (3 mL) and shaken at 6C
p|l eor%|ogl)| no prop ano}I]I % ? 3% mr%‘h)sa“Ae\?.“&( vvas) ane sen 8

ch rf@re@eﬁarqq \Materzwwé#é'raffl Fhe@a%w Wanﬂtylreﬁ offiapé fiefl ta@ive 145 mg of the

(Q,ﬂ@@c(gnopoand nmol ) ep| chI or ohydrin (78 ltL, I nmol),
and et hanol nL) and

shaken mswo Yok W&mg&a 5 \Vigtle$6 Gmd acmop Hnfan. ¢HY 2.63-2.69 (m, 8H),
3010'7‘153&%1&4@%%1’ 3 stl%"sﬁ‘émofﬁ) 8948'93%11 HB0. 7064 E?p O%Juﬁfé/m (CD:OD) &

puritied by eparative
c<ﬂ3lﬂnﬁ9 1.23. 125645 256)%&1200 128, 9m3158(~23)MS@/11%3Iﬂ§R in

0 %.TFA in ( (9:.1 gradie
5':2’1%859?4 iy et Ripsreiit g LA bl
"H NMR |0m$OD) A6v1§1 wh- Cllal%éd @.ﬂh (4@ mtr3.43121ﬂaorﬁﬁetﬁﬂphenyl)plperazme (0.34

rﬁH)l éﬁ_u'nmo}) égh}prq)blo@pﬁrom (547;1L3QL57T113@) (K‘FFOQF[DW 31¢2|§|WO1) and ethanol

g-ggﬁmn]dgsggl&’ndai :23§8c4har 2R dZys 5\3111!.%1' w@il%d;ded §12d1§1ﬁ: pﬁﬁu@t was filtered off and

ér%[ﬁ\qumlh&g}fn ¢ Rrop@_oglggx(e@ZB ﬁ@lﬁf fheitled compound
pi per azjp#ssl ) Pr oGP RV (CIS08ht5 1k-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) ¢
23.4,50.4,52.7,56.2,121.3, 121.9, 123.5, 123.8, 129.9, 141.2, 148.0; LC-MS[M-HJ" 591.2
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[0050] A vial was charged with 4-phenyl pi perazine (191
[tL, 1.25 mmol), 1-chloro-3- iodopropane (54 L, 0.5
WQT?PBW}’S”?@ZCCB (0.17 g, 1.25 mmol) and et hanol RGI/H§3004/009339

five da ter was added and
s Rt e TP i PR 48 1 o' 1 ve 145 g
(1Jf t hi [g%ﬂq I edgo»@a‘rmamz}dugzeﬁgﬂtﬁﬂ -(2- Tn%;ﬁ%ﬁgﬁ)é%& (0.15 g, 0.69 mmol), 1-
8;51;%}0 %—1@?§r?pa2§}a§nu§i_ﬂ ?4 gmgi) g{a%o( a’i' @g‘lj() T%H@@])éxyg]g:thanol (2 mL) and

( whakéirht 607°Cfdr ?v@@a}’é nWafdi‘i)was adided BMRKE %%@)wa@ filtérdd 4ff and dried to give

4%3%3’[@@%6'[111!3%@)51'@0 3, 120.0, 128.

1, 3- Bi q0dk5( 2- nlg Nmmnggbmsgggtlw (ﬁhQHylt)qolz (|)3 (m, 4H) 2.14-2.26 (m, 8H),
P }ggﬁrg?i‘@ G BB & 2y, 75698 (h0B81 Y 48751 Fon, I 7.89-7.96 (um, 4m); C

(4#1\(112 (Obg(myaﬂrzi 632f d 14@*‘205'?1 %'6PMW|1EP0D@5®ZM@1 (1@4 34152.8, 176.8; LC-
oro 3”i odopr opane (54 L,

mm[f‘/lﬂkz’é@ (O 17 g, 1.25 mol) and et hanol d((jsgL) ;
e RGPl e bt ol il (A HE ) %0

Recr yst[@l36] zat Aanal (vizss phopaheit) (ﬁg@v&nﬂﬂlﬁamlpfpetdﬂe (0.15 g, 0.69 mmol),

t ;qinjcﬁldm gﬂ%lo(ggd ré 940%“]01) dy@“ﬁ%%%%)m@# artd %ﬂ}afgﬁ(g@g and shaken at

( Iﬁ) °8 I'fbr ﬁv% d3ys. 7Wélt2r \(:m ad@dd)and The fodlctAlas(fifered I, and dried to give 140 mg of
43840 5”& 13C NMVR (CD3OD) 6 23.4, 50. 4,
52“‘37‘1 Chgomrouidy 3' 121.9, 123.5, 123.8,

129. 9, Jdd57R, 1481 AMRLGIVEDM hls- 258X m24H)L 5.190.20 (m, 4H), 2.21-2.52 (m, 8H),

33T (G PL AT S0 453 G424 HOnbH7 S ARED 7.88.7.96 (m, 4H); °C

(mfcbﬂﬁin)[&%flbzé yi.als3\was £hangeds, letih 1220 125.0, 126.1, 134.4, 152.8,
ﬁF{)Z benzot hi onl ﬁi )pi perdine (0.15 g, 0.69 rmmol), |-

b d-GM Moy e (36 L, 0.34 mol), chos (97 ny,
0.70 mWﬂSh] andhxest)ﬂl@@f?lbocﬁl%erm—}hc%glpo&ﬁghﬁrﬂxs@tm @1@ pfesdr®lnvention include
f .tlretcemaur@forf Fﬁlﬁﬂﬂf’d\lﬂéﬂ“?hds aas%sed mfé ki) Nph@ﬁl’cwried
conpound. [0055] "H NWR (CD30D) S 1.74-1.84 (m 2H),
4H), 3.04-3.20 (m 6 : , 2H), 7.44-7.51
(m 2H), 7.89-7.96( ; 130 VR CDGOD) S

& 6, 121.
126.1, 134.4, 152. 8, 8; LC NB[ 47 1
1, 3- BIS(4 (2-benzoth ) yI)p| peri di no) 2 propanol
(4-(2-benzot hi azol yl ) pi perdi ne(vf)15 g, 0.69 nmol),
epi chl orohydrin (27 L,.0.34 nmmol ), K2C3 (97 ng, 0.70
nd the product was filtered off
aﬂ%’sbd Y}an n‘tmﬂbera @g% %g the titled conpound.
(m 4H), 2.21-2.52 (m 8H), 3.07-3.18 (m 6H),
3.96-4.04 (m 1H), 7.35-4A42.(m 2H), 7.44-7.51 (in,
41.2, 53.4, 54.2, 63.2 7, 121.7,_ 1220, 125.0,
126.1, 134.4, 152.8,0°17%¢"1;, LC M 3.

five days. Water was added and gro uct

1.90-2.03 (m 4H), 2. 14- 2 26 (m 811), 2.41-2.48 (m

23.632.0, 41.2, 53.

(55 LH 47) [0056] A vi aI was charged with

mand jheanohpeirdand ForgridlasViIIand DX hakieln artdisciRedtinf 10.8. ApMENo. 10/329,455

[ 0057] H NI\/R (CD30D) S 1. 90 2.05 (m 4H), 2.10-2.20

2H), 7.88-7.96 (m 4H); NVR (CD30D) S 32.2, 32.2,
N\/\/N

(VIID
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100581 In sonme enbodi nents, the conpounds for use in

the present invention include the conpound of Fornula
WR040#1%h is disclosed in U S. Patent No. 6, BGTI/E32404/009339

S~ ~ N (VlI) and the conpounds of Formul as VIII and

I X, which are disclosed in U 'S. Appl. No. 10/329, 455

(publication nunmber 200301764#18). O -16 WO
2004/ 087158 PCT/ US200a70 9 ON
[0059] Certain of thejco unds of the pr esent

i nvention may exi st
optical isoners. Thg ention includes al

stereoi sonmers and-1 he racem c m xtures of such

stereoi soners as well as the inggvidual enantioners

that may be separated according to nethods that are

wel I kno to those o&?ordlnar skill in the art.

100601 l0@§W§lnp| seTI Qi rRmPOWdS OA FeyPresertdpteapremay exist as stercoisomers

agdivdingRpS@l 1s6méiC ITHE Rvértioh dRNMIdEs ANdlere R £hd dBihdhe racemic mixtures
additjon salts such as drochl ori de, gdrobron1d
§LBh é{eécP]sgﬁnFrﬁ Hﬁat\@’ll agd %/ g]figldualc?qaptéﬁn@r that- may ge separated according to

t aiethbad tBat afeW @RKnGwn tdBYe T BrdindBNdRl iatiR aand oxal at e;

gggelsng‘{?gﬁlnl ¢ @gg}p%%%ﬁgm%ﬁ%yfggsg;tglﬂg ac?d?tllgn sa\l/tvé gnglude inorganic and
Toigadib yadiioadditsh ity alﬁhmﬁr@ﬁfb@hlemﬂgﬁib&obmhﬁ&”%h&h@ﬂﬁé sulphate, acetate,

[0061], In addition to dn1n|ste ound as a
" S Enafp e Apralen B9 RS BRndclaffeand KERE: B prganiand organio base
addmtmnsga&s“ @tth d8sePaiich 20fsodiuh heEroRE nll TEsTthy dRdx§ BRthhdrfiRomethane (TRIS,
cont aj ?g sui table pharnmaceutically acceptable
cIPPFBIE)-conpri si ng exci pi ents and auxiliaries which
facili [(NGE] pﬂﬁ&&diﬁcbrﬂt@ a@hirfidhing QRPAPHRGE ak By chemical, the compounds of
i par at.i ons |d can be usedfph%FnaceutlcaI%%
hgflg\geg Prg/ may bg a B]naﬁgF &8 §id © 631? MF%{PP yer ajgn containing suitable
pblﬁﬂﬁr&ﬁcﬁhmdﬁl’lﬁ abéptdbleC aaring aﬂﬁprﬁir@t eioﬁ?;ﬁer@éf ahdl yaRiliaries which facilitate
|caII§ nd mhg%h can be, use g igeferre
&5gre FATROPE YR PreBfgpng whie B"I‘rb'%eélse hatyraceuticalfyy freferably, the

r ﬁﬂeﬁz&&ﬁms I mmgag thade pRpRRtbRSWhibl vibé laﬂlﬁﬁﬁ;te@@idorml{yubh topically and
ui d.su penS|ons hai.r rinpses

T S B s ot P R 5 AT i Fich 3¢ e trgees, o release

athieryes frel cﬁdsmdspmazllth )‘mseS laﬁﬁh rrﬁﬁthsmﬁms EdlQigeid, su@%nswlﬁ | Hair rinses, hair
as .suj tabl e s uti ons

L8.50 ons for m ni.stration cgy 151){7 %
B RO PR AP i PP ABBteTe e, 5o sipposoris s
petit emsultabre&bﬁnaﬁl fgr ﬁdrﬁhﬂisﬁhﬁmtbanﬁ&mhptoﬁﬁalnglC@ﬁIﬂy, @bntain from about

aﬁb Yo 9& en%J pre(fer?aBIy lfror% 0 2‘@” to '}5 percent%)f( acti[efc compound(s) together with

the excipient.

eredi s I ncl udi ng

[0062] Also included within the scope of the present invention are the non-toxic
pharmaceutically acceptable salts of the compounds of the present invention. Acid addition salts
are formed by mixing a solution of the M1 receptor agonists described herein with a solution of a
pharmaceutically acceptable non-toxic acid such as hydrochloric acid, fumaric acid, maleic acid,
succinic acid, acetic acid, citric acid, tartaric acid, carbonic acid, phosphoric acid, oxalic acid, and
the like. Basic salts are formed by mixing a solution of the particular M1 receptor described herein
with a solution of a pharmaceutically 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
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[0062] Al'so included within the scope of the present
invention are the non-toxic pharnmaceutically

WOMEEPTAM e salts of the compounds of the pres‘gﬁli/U52'3'34*"3"5’339
i nventign. d addition salt

BV B P e Eale S or e BB ALEUER DG B fot intended 0

wbd fo lanis:d] uti on of a pharnmaceuti call y accept abl e

non-to aci as h dr ochl or,i
ot OlapaRc! SRl ERplY RESNR Y SraliAefuicy fipoRions, ereof may be
amdmimsteﬂ:ﬁtbaranp me@istthat @eltibe@nhar aehded guip@se hhfrleﬁarﬁ;ﬂe chdministration may

d I K B d_b
?rf)(%a( E:% é)argn §1811’U$P%‘\tiant8?ust Wga%&wsraiqﬁ%gﬂ%saﬂar 18% g};‘lgﬁ&, trangderma], buccal,

dimsrathedal dnthiefaﬂlah inttahdshl @ tGdall toutaa. @ﬂteﬁlatwely, or concurrently, administration

phar e table non-t gxi.c .base such as
CoaY et 67 " THERRER: BurRpiarSr 2 Bk nS e age, el and
hyvdngbb(dfdlm re&pndntuhmﬂ: af dtmnateet ﬁaamnamtbnyh&eduéﬂog of [réddma]t, and the nature
{e gh@e Rcey ical conpositions of the invention may
Tk d?n i Stered to any ani mal which may experience
t he bef8bsici aITlefpihemaselmf:al u)Mammmantﬁ md;sIvId)frect:;bter agonists described herein
| vent | 833 oL em)%t W 1ch 15 1%5%& 0871 or cxam meang of conventional
e RG0S G AHE i, B PR RIS BT S T M3
e i, granhlatmg;slragaé mhlk.lug hhdsdsielng,mrelmphdmngaarmtses Thus pharmaceutical
| glteﬁar}gt opis gorﬁ 8ral? Hséercrar% iéee 0 talturgtegl:ll by[c%r% iin -It—ﬁeoaﬁ:gﬂvet- %o%ﬁ) B%“%?r"d? solid excipients,
beptioaaliy gnnglntg thel rb@u]taxgymvremengnd h@b@sapgnﬂm/m_lmlwemf granules, after adding
R e
| nt r arrtQﬂ661]I ar , Suitatple ampwrtt@meain patticalag d"éle}saduph bumdiarides, for example
[ ni in .
rgaﬁ{og Ie %%trdsr na%nn‘?i’t% %r’ S(%FI’COI O%eglafr%gegﬁgkay’g{mng %B%/I((‘Sg tczrilgitum %hosphates, for
rm:san’m@ im;calbﬂum pjmaihateomtcelcluﬁhwdemghosabm ras stedirag chinwlets| such as starch
be%s e:p Bsg %}' exyrgﬁ ST Ag%nsgagéﬁ-ir, ﬂ?ﬁtsmh %@%aréﬁ?k%% s&f'cht Qz‘fatm tragacanth,
f neqwbmlylosff hydr@mprrmmhnetfezhdllulbse, sodivor @rboamcthséceélﬁzfoe@ tand/or polyvinyl
d ?\Jr(;h%gn [lgggs%%d ?nt? Q[n l1.’st1|n e BaEP Qlfcﬂtak %sabg‘;&ﬁlgﬁmned starches
bt
receptor ag ereln

nnndJﬁlaztaxbmmcﬂnylastardn WBJSS inlﬂied hpo}ysmvlt wdldmomr fr gdginic acid or a salt
S)rﬁ%%k chbe% gﬁgﬂ% egglxatec OM%M‘%@ zn’glalbo{g' zﬁl' BQW-regulatmg agents and lubricants,
| f@rpé'mainp]z;; m@cqortdg,eﬂ@a@g acfﬂhmssaltphlgrqmc@gh|a@ahagnesmm stearate or calcium

ﬁt%ﬁ‘gtreagr{dpol? 0 ﬁ;gﬁ)blgﬁdp él\:}fm ﬁlﬁ%@ g&gé)'z g{egﬁtgﬁ%dt{%thcgf@MQ ':Blings which, if
opeslrmhaﬂrd sesiginntrioligentyict jnwes. ¥ulthis pyypesextoneeatratad| saccharide solutions may be
p e f_ar '

Bge%a%?dé:ﬂ grba;/hﬁ)n%aﬁg %Blﬁal gggxsﬁﬁﬂef%q%l? pﬂ)ﬁe)f:\@{ gggrsl%lﬂltg%e, polyethy.lene glycol
obudemtithrsilyh elicxkidsy ladmag e«dutws @sd suiBDIB@1EaBIfi T0dMshie or solvent mixtures. In
€ fly]

S)ggdcﬁfoﬁn?%ﬁ o?tmés '?es%@a'ﬁf I!ocgg% aC_]Eug:gée Is%?ﬁozlﬁ ?f;’%ﬁ%ﬁ§ cellu os% prleparatwns such
ors seshibielivlose plshalar os bquerp@pﬂmtbﬁ@elaﬁ@ﬁﬁmhﬂ@wee mmsed Dye stuffs or

Y r | p h i -
DARERZIED b8l BTN £ CLIRLEDO SRS 6 ycsion o o
s taghgtrctepzesombinations 9f active compenns] dosesmai ze st arch, wheat
ﬂ ggg?gg}t{ﬁz]‘:e Sé)f%%rc%hac ez,% &fcgl &&}ﬁfa@it}ns ‘gﬁkl‘?unnbe used orally include push- fit
hyehsuizy pedspsi] gqbtlh,WS ol |ag baft @ea]qgl@@pw}pp made of gelatin and a plasticizer such as
C ¥ et Oy el tdl V& T

RIS BELRMR il 03 SOLECcBOLUL e o SObMRAE s 0 o o
tﬁ@“&lﬁﬁj\)‘éuqli*emﬁ}’ daanixed avithhBlers sy 28 pgtose, bmders such as starches, and/or
C iR TRICH S -1k F GR e@{uﬂ?ﬁedn&@ hed RabiAUY, ns)ﬂblhzers In soft capsules, the
pyrrolidone, agar, ?ﬂ ginic acid or a salt thereof,
such as sodium al ginate. Auxiliaries are, above all,
flowregul ati ng agents and | ubrjgants,



for exanple, silica, talc, stearic acid or salts
t hereof, such as nmagnesi um stearate or cal cium

WO084987438  and/ or pol yet hyl ene gI ycol Dr agee REIYER094/009339
g:agt\llxlfegqg)?@pfg{ﬁi? a?cgrl)raia @{3&. q%sosi?ltv%: usqga ed{lﬂ:sglta&?ﬁ?]%ég $uch as fatty oils, or
C QiaGidipatadire dn Sﬁlﬁwﬂa{tabﬂl&eﬁ%a@bb@&&dnay be used, which

may opt [1y_confain gumarabic, talc ol yvi nyl .
pyrrol ,[b{géﬁz B g{ a@etﬁlﬁ}(}g?paragﬂ@/ \Bl;ucl? T%Pﬁ Hl%fj rectally include, for

dieragihysle, enbraa:squeuupmitchﬂets OvwkiclaBshsBtibt ﬁbdarﬁbx@dtgﬁn:ifeme or more of the active
sol vents or..sol vent.. n er to

tures.. e
o Sapbotids S eumbiol iser rvebil suBitily eeR e G example, natural or
S lsyﬁtﬁdﬁcenglﬁdehﬂéspﬁﬁaaﬂﬁ&p}@/fdﬁichxﬁm& Snsdditionsit is also p0551ble to use gelatin rectal

t | i ' ' .
PSS Bt RR R T sCie ptih syrarounds it a fassy Pogsjile base material
s tindflifde, for exapwnﬁcnﬁm@@wﬂes aclglethylére glyesls! dphaifl ytrocarbons.

d : id f t
or der - 083 a7 SuebiroB BRaT aerspis Do Fiondtifltieons sotusons
dGnS&Be acﬁtﬁ@ﬁ:ﬁrhpﬁink’lehn Mwmalﬂutfomlforpeﬁp@ieatwmsomm Ghlts and alkaline

fr)llgf ci?rﬁusgré z\%gl?lpn g.lsé]egl:slgrgse gg gﬁ? e actbvgp%ompéng X a%qroprla% oily injection
geh@émsinmmﬂydaepﬂda&‘hstﬁe&eSulslbtehhm@hlhg kyleantsobr &hlcles include fatty oils, for
sorbitol. The .push-fjt. s_can. conta h ctive. .
c SHBBIR e oihd® Faphisabotid S o PRl B o e Fistvcerdes or
pr@eﬂuﬂeheéglgccﬂ;-@@ﬁ](t%cdn@oﬁmis ere siblubtéen :PEGH@D) aAqueous injection suspensions

Stnéaa' 8?1:81'!1 éﬁlaf?angeﬁt\a{hbcﬁ ‘,Huirgfise tinf gﬁqu\t&%r ge su]s%englg? ?1%1%96 §0r example, sodium

c apdbukyesethyl kellulds8, 36bitd) (/08 ddxh8n. PORWBRAPOthe GOG8B80on may also contain

ac% s 1_corrpounds are preferably dissolved or suspended

i 28UPESbl e 1iquids, such as fatty oils, or liquid

par af f i[06070} n aGdinpasdions stithin thezseop: nﬁyhlbmmmtﬁmdinclude all compositions

b ewaus ?h%zgcimgﬂloﬁnd%ha%éﬁn%gg lﬁer}pl%agre COHIQ%F(?':ITII % m‘M} Cpffe%{fme to achieve its

summ&dtmrpoecs V\Ah]ecilndwmluﬂl sedsofarg, mmmaaon oﬁ opiﬁmdrtenges of effective
nor.e f t.he acti

b gglé)unté %1' comspl(j)Beno Sl? tw(')tggp tgg gg"zl %}drtéy ? Sf@?c%ﬁ%l t% Béompounds may be

naﬂumradtered to siymtnhlsf foc ekanpld, yomaisi eslly ot & plaseadt 0. §025 to 50 mg/kg, or an

hydr.ocar.bons. a iRl e

geelqléltv‘i%ﬁntrmeng it ol“ Hle gas u%ccunﬁaﬁ‘yi%cc C}icklg]bge éa? tl?e;i)eS ? p% 0? tl}lésog?{y weight of the

ofmztdirealaietﬂgvteeatednmnefmdblymltobt a.0bas @bo@dﬁsnykgmasléy administered. For

for [ rides,
oS otar Ol 4okl BRI Bau b berlo i 080,
SUI t abl [éﬂ'ﬂd)r rruIIhet oneraf aluse pay emnmsalfroadmont @07 &t abont 50 mg, preferably
solut i on f h
elﬁlq’gloﬁa%gi?“%? (lf Lﬂl%e co éo%%pl@ %m‘?? Jse NI gl 'JF:%M?%& dhe or more times
an:izhlyahsl«aielon morst@tblcts eamhsontilmnaﬁdmtalbem 0. lstuspmtuéo aasvepfently about 0.25 to
t act co u appropriate oily injection
s@prn %i:tgen%)m rrHn(%jb Vartﬁsst ered. Suitable lipophilic
sol vent{QO'lia] veln mltcem:al fmhuielte;mt thietopmpound, mfyolre preseaings|acgoncentration of

se il t ' r .
ex%ﬁugﬁ)e@ 1?](? 1l}1g %f;( %{}g Le rrEe? L?’v%éfre?%é%ﬁb%rdﬁnen{, e compound is present at a
palopeentyation e @blycdm%m(mdmh enco ppdusbds abew G .Slohgmi,most preferably,

0 ueous injection suspensions may contain
l?%égn%né é\?\lhl ch increase the viscosity of the

suspensiP8Bl i nclThd®d]lofoe exonanies aes seb tothuaas oardxideytheseley prdinary skill in
cehd Wh Q3fa c%m’pl%'tet Alcios@Rdhe ﬁe&ﬁ%ﬂ(%laci?lhowB 'nﬁgéa LrW lisettmaepresent invention,

suspensi on may al so contaln Zers.
Coamg @i 1ot mdvd toHimit thh ecope ebwhajﬁhetlhve@tqrwwd mathelr invention nor are they

| nts per.
qaSietliR Glepre A Ll RIEE) £e L6 EOTRPUGHments prformed.

to achieve its

-19-



i nt ended pur pose. Wile individual needs vary,

determ nation of optimal ranges of effective anounts
WQI0EEEMSE onponent is within the skill of the REEUS2004/009339

Typi cal ly, the conpounds may_be _admnistered to

manmal s, for exanple, humansEX8plaly at a dose of

0. 00250¢a} SO T kﬂnct@ﬁalameceﬁazwa\é@benltecaawmelée{mﬁ h@d Amplification
phar rr@a;utl cally acceptabl e salt ther eof

thisenglogy RefA: cesentialy as diselessd Hetny Hofesht 5709/ 78 5,912,132, and

Rrosk 28 B2 nscling Wtvelighd tlﬁ@pfﬁhﬁﬁébloé@al@dﬁéﬁlek 8 Rl a)‘ld novel muscarinic
adm ni stered. For intramuscul ar {?ectl on, .t he

dos
a§°’§%§1eﬁﬁF‘W“@Bo’éﬂ“O‘BFﬂ@eh8¥W66’PT“E%€’1 piglingy gad they mﬂrnds of formulas
N1E WiNj dndIX Blerstegal. may conprise from about 0. 01 to

about , ef erahly bout to ab

t he céﬁ%éﬁd. These e’fmrlwe%g@ferﬁgﬁl@f st arggﬁ@gwmt for cach
6 Itifesé iapnGs adilébs |the ﬂ)‘éstQﬂéhnﬁllgdefﬁécﬁptbﬂbﬂﬁt B(BambB M(2) muscarinic receptor
cont ai ning from abﬁ;[t 0.1 to, abou conveni e

SBURES 0 AFeeap be sB@ Ryl 2B b ke @gﬁﬁg‘[arﬁaceoqge;ltf,sxagg,tpaglp,egxotremorme and
[nﬂﬁmﬁnd Bre@ote@lﬂinﬁ afﬁcﬁc@crmlmgbmm aft Hoeh HONI DWAd M(B)re&Btor subtypes. In

present at a c t 0.01 t
ﬁg9tfﬂ@ﬁ~ Hi e PR ‘gﬂp‘?ﬁ% é’f“iF ﬁﬂaréﬂ?ﬁfaamaﬁgf%awﬁg M(1) agonist but
QARPR4R Partisl aporageRM@] redept@ncent rati on of about
0.07-12.0 ng/ M, nore preferably, about 0.1-0.5 ng/m,
nost preferably, about 0.4 nmg/m . [00731 The
fTable QWiCaghparisanipl Rsferaficd Mi@taringy AgonR6 viith ACADIAOY MIE) Agonists in R-SAT

those o a ill in the art with a conplete
cﬁs§3é’|58%‘{1$%{eﬁtr}ﬁ ‘i%????‘ﬂtl on of how to nake and use the

bresent 1 hvention, and are not intended to lIimt |the
scope of at the |nventors regard|as ftheir invention
nor are tely intendedvizo represenfachfgat the

@6&@6&1’@1@” ECHERRMIRALE PRA50FocffibRyO hi)i RIgHEARBIS |Antiallodynic
[edl > 19,913 2004 D87IR7 JPCTT e 9

ﬁnmdnm 72 ol ST assay 10.0
\WAV | LAY 1 | LAY 9L 1 T 'Jl 1 y
-%Eﬁﬂ@?ﬂe ecPifn anrf%‘rrlnl Oﬁ%ratl ﬁ éérhnnl ogy 0.3
VRIGAT)e Bgsenddal |y a62di qoiddsed |19 DS, Patent Nos.
%Z%a(\%ﬁll& 9k20132, |agd ﬁ&SS 2Rila 18 used to 10.0

gt e thepharmgeotogr cal—prpperties of —kmnoy

novel [7ifusc 2l 0ni ¢ @@]omQ& Acbb’rdil(hgl Y, 30.0
arnot UI | [} =

AN O W A S T R
[/Qefﬁse]cmiﬁavemmabadmnts have provi ded a nol ecul ar

NAOH Ho?actl% atfthﬂggl{eﬁ’trtés@d dofUr 36 @ffkg Of these agents
201 O Svivol ResiRS hreMBRRsRA! WY tl{eeﬁﬁxﬂﬁﬁlr s, the M1) and

Mfgatlvgg%%{mg)kg receptor subtypes. As can be seen in
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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
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0.3 mg/kg (p< 0.0001}) significantly increasing paw withdrawal latencies. In comparison, morphine

-21-



the plantar surface of the hind paw. Upon activation

of the heat source, a tinmer was sinultaneously
WQ0PHeREt8d. Upon refl ex novenent of the hind mms;004/009339

RhOB 2 TTRG b 0o goote secishardnBh Peralinch e lgens (16856 s+

ankjli,qskenms@ndhmg/kghmave&ag@pkms(mnse | atency for an
' reater. than 2

uni nj ani was . no 0 second Each
ot hllitho  ofe B 5EeP bRgndtie semie NPT Egy s VI VIIL and
Nixagase ei&’ﬁdmﬂ&tlyﬁevﬂﬂsed hthérimel hypkifalgesiar FdrinOd YEVWF(@|28ntar3.2, p < 0.0001;

rfac asured t o f [ es to o
R Rl gET SR Ub G L0 EPmB L) 748t 000 Duineres
vpestehoc tcakpatisbe feveedathat taf ¢ontpotihie of F&rﬁh’immlll,\é\ﬂg, gid\/lﬂllh Yeversed thermal
Rost operatiye da 4 measurenents yielded the
gny@g? aey? ﬁégf'@g(%?gﬂ@ggr al gesia and thus were utilized
i CCIt/Miastilasd aEach animal was tested twice with at

L;S:tr alﬁgﬂezli our ar at& Id}r}%n Sé%?}efgz%f&td&c%g 79 ég)%irrg? IPc)st CCI surgery is
ERproasnagly m)m:ﬁj/s alhrylaﬂs ﬂ:emughlsewd) mofihsy Wlﬂhi'mdhla\AHd)dymc time frame, and
01t‘ eea?gls%egglt c allo%ra e %ra'm::(r)lﬁ1 P coasn%i_p(g?)t éﬁ% z}%&mggvgn gieasurements were taken
t\htlomgbn vion Rawhairstwidetoara desigabied oy ey (@0* fdie required to bend hair, mg) and

grgrq fll(%rﬁlel \E/ge e;%}ngg# § 4?L Igﬂ ?%agﬁ ggllfl ga% %g& gc%eglgicalgrly against the left
pigjstedplange mid -th’rdaaawssmrfgceo:atH snfficieint foatectd casg b tslighmbendag, and was held

{ nf| tl ffeted ery as, evid eq . ”
OPheP P Bl Haf e ibePLRA A TaNEE b ENBE Tyt A positve
deypensef wisestorded whe0 &@) inMedal pdve wasl rshzrrp]svt wa}tdrawn |amd ghie hresponse was
gcgﬁf IQnaeg ta(sj pa{;s.rc:tilgveef:'I ftes{“é%@lg ntfr:%(E %l-{lc%st rﬁa%/&%rhalr gorsﬂw s&me response Only when a
deqpenﬂdsvaslsyexrmrmdhet :n-erermd:epteylp df thke gmnraunlﬁ @bl forceof 26 was reached

g}?”{s% Irerggonrsg Y 168\/%? ctt) hedﬁ%e?l%q %eapos s% ﬂl c%%?o ﬁ){) %fll:ﬁm&%lﬁ Jb%})lavior and the
rsemeawm r¢cosied X anoimells nerer ewsidsed :tllmdymalwl’nwpme ap@esigery baseline
Alea rem {g'erg Rra Q. sogx%&losru%%ogasel%e /sl%g n‘fﬁgsure ng v)ere taken with one
re? Ive 10 ve renori ne al so reversecf’
tlharchcﬁ Iteshygm:lcadngg peralay. FOf the 84y of drugliBsting, onp reun DOMG]nc measurements

%é taﬁ)e% % O%Rrﬂe dﬁ’@eﬁl%eﬂ? t Wwa 5&% tn sp \{VI t h?crl a\\/\%econd round of
Ia?enm es a?t trermr I ne a { H
modakgendis 468 rE'ZbDlE@dZ sEachnﬁna(DO&@s utdntecD 113 rntgﬁ}ﬂg experiments, with one
( t
AP ACe epehneliin doaat R ah i) bbb oxpenmens
al so wé883]obs érgvxé'dawutchleraillbcamml waseger] far(ig; dndday 8 a:b@@orﬁl,numg through
R 0 /

d§§ 03 ngé)ogtlthrB% %%85% §[g| %fnl% ?% é%??lﬁlétﬁ Carf{élé gl%%g n%rslgarmlc agonists was
vpetfhamesviaithin dlteemn pose surgical nussdn thenoehgie treated- Qﬂzumst injury pre-
ARIHIPAIAE BCTRBRA4 005370, How |y hadQhe e 1505 1 £r5<o> 005 The
ohred refgpchay r@ﬂﬁarﬁfiﬁagpntst algo O@e quend(mtblr):vqawd t@:tikegdllogynia. Xanomeline
( 1 0 h e

(5.8 e A 2290 0 0L ALk LA o <000
a@vdatremmlmbcaéw reespred daenblayodyemdF $HiP)t=hix49ap< 0.0001] at a dose 0.3 mgrkg (p<

%@ﬁ.{? ﬁ‘llé . g’ ® IE:? rg?}; g'?»‘e\:{!eééﬂ%g)é?E’I-é%:wgreégwia}* tcﬁgﬁa&&aggﬁ%%with the other
[ms(:at}rgcz]f)gonistiA[FEZ,,l‘*)rf 24.33, po000Q1]. Bumdests 6fD.3 wpkg (hek05) and 1 mg/ke
Gpeel), %9875 ﬁ%‘&%?ﬁ %ctiﬁqﬁre%amﬁ MBAHE gngcngé gr%fzﬂwm a ggenner similar

reverse gesia

rﬁgﬁh@ge l(lpwam@mylstsm@ 1 Fete337) = AP10SHv ni a

22-



[ 00821 The onset and duration of significant
mechani cal all odynia post CClI surgery is

Wie#/e8at el y 10- 14 days and |asts for roughlBCHUR004/009339

nont h thin thi Il odynic time .frame, and for
Coch IpeRl | ' Agri s Mool miREHTInic SpBiis, e perBtovsqg Formulas VIL
aom fdIixrdakd meﬂma@%ma&a%nmn&jyhakmmum VI, BEY®R- 2001, p < 0.0001;

Xl e Poe, des) gt £d. by, oG GO~ 8558 0 0004, Dumers

Postide Cémpardor3tkvealdd. tHﬁ)ForrEﬂ@ Ivnhaverrsewa&nwamaﬁﬁta at 10 mg/kg (p< 0.001),

R Nl et BV ARt £ 4 e (DL P i, B revers it

shibgta dentinpdg (prRG.0085 hel d for 6-8 seconds starting
g"thi!he HEI gnest gauged hair and working up to the
ive response was recorded when the
i nj ur o0gShw WaGites [vas Pkatedraridneiintained ansboChi $°C efth@nsébe regulated hot
onf.ir ositi.ve esti t he
. BT S eereRiaf Aribpve el 2 2B NS Meelieypd diein aovance by

@lacfﬂesmmm mﬁisreslfeﬁng th&i‘anGDﬂd\@$)1$hEraS ctﬁmgn@c Cepthe day dffthe experiment
26 t .
BB Pt VB Sl i Y 2R Yo ey RBughly one inch of

ahet mﬂfwzfsCHubﬁlbﬂgaﬁytm chebeftavisod timad wah itis@Ior Ontsathe tail was completely

SRS eSS By oS TBaREPEHER LS UBF Hon gPARG e emmel dic ot

bedpmd withio 10 asehdsnthe dagasmmﬁtemamwdeme tlilsfrone the H‘eﬂkd?ﬁrater and recorded
V\fé§/ asqﬂe Fﬁ%ﬁi{lggﬁ%%e t %%‘tﬁ ég?rgOCfC Blr rllmgglgga[%‘ﬁrﬁglg%s were cct:]%cted The test

rempaimd meast Rimivigered faak eﬁer thd ap;ﬂmpfamppnemctaanm giter@al] mhendrocedure was

Sé tﬁ(? glrf:flglhfft%n? Vélrwasrl.g(l:%e% dle dnu]té) g%)ppgrlm iy monﬁttﬁarm eRy per experimernt,

Iand mmlapprp[brmteewmbmtnlenbcs of atiledst &8bBourt bﬁw&mﬁfmpeqﬂe&‘nts The effects of test

{131 gﬁegn %céx c nngﬁ%ptlo F%%gé\g_[naxtg ﬁ??llhgf;} tppei é C&gﬁnié Baseline tail withdrawal

aétbrmylweragevm 28¢ 13 450.25.t Veldcle adldmystr&mrmid n@mlte:nui@l mdthdrawal latencies
er. .
el ol Noengi o 35 s T e PRRETP LRI s 08 anomemorine
i T)or N OWiph.05] laad enilaostines (K QI tBl —t119tﬁ§ psi M0S. prbduced significant
the vehicle 2d gr, at
AELEYERS LESALEL SPURRAGE o B0 By d o w e o2
Imgrileg anfl B.0(1Bg/RSdoses dbd 20Bmelneat GLeOE)]mg/R'gléose tAtragi®se of 10 mg/kg, morphine
SC ' al so dose dependently

r[ﬁ{? E g%{)?}ét ¢6l]g*a?arg§§$gep{1¥fanorrel ine reversed
tact i |[808s} | Odﬁllu‘plasmgly: tife3coRpumds D2 Foinulgs VI, Y)ﬂ)IOil]d B were found to be

?%c%yé ea?rlgﬂélgtu‘% 2 a%i%al ’faer F)l)nw %%Bﬁm (EfFoB'QJlas VII, VI,

@n@DOﬂqvem clmomhmsaerdbatﬁlcmgmlbgt s(rprmt a@nﬂﬁ)mtmmicﬂxrgd kg (p<

0.01). The results for Cl-97 simlar to what was

seen with the other wscarl%—\é}ﬁgggzom sts, [F (2,14) =
Musg8inigSidOEDRBG1] . At a doses of 0.3 ng/kg (p <0.05)

and 1 g 0, t o
thr esfw@(gt '\éﬁ oig ?l}]eeljeé engé {nggfgrlﬁlg ?{cgﬁﬁlg%%/ohﬁg ttllzslrt]e% GProduced cholinergic
rradqEectsasrshbwr in "Jfablech&he nmubeu: af aminels axjolriisg eich filfe effect at each dose is

ster(psaeth 505 a8 SR ™y s oM ERRRLRR £ 2hes 30 o produced

riirsThey, isalivetiery end bﬂ'@rgﬁxh @ll compbunds rdftthdpwu hereag|the lower dose of 10

Wi o0 drdaficlosEilene ATl Bl 880 SRRk g o dose of 1 mere

daall\ﬁn{ewf tlﬁ(lBeaE@’;d mugcerimie ide pff&ct@no@fﬂmaloﬁtyruﬁﬂhaats where as 0.3
! 8d odly bianf tio -afR Migleli
IO oy Sl eyl sntfmegt MR Tl g oxowemorine
al l odynia at 10 ng/kg (p< 0.001), Fornula VIII
reversed tactile allodynia at 39 nmg/kg (p = 0.08) and
Formula | X reversed tactile



allodynia at 17.8 ng/kg (p < 0.001).
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[0091] Further, as depicted in Figure 3, the compound of Formula IX 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
distribution.
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(IX)
7. A method of identifying a compound that alleviates hyperalgesia or

allodynia in a subject without alleviating acute pain, comprising:
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(IX)
14, Use of an effective amount of at least one compound that selectively

activates the M(1) receptor subtype for the preparation of a medicament for reducing one or

more symptoms of neuropathic pain in a subject without alleviating acute pain.
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for the M1) or M4) but not M2) or M3) receptor. 9.
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(IX)

20.  The method of claim 1, wherein the compound has the structure of formula

(I):
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FN (IX) 20. The nethod of claim1l1, wherein the
conpound has the structure of formula (1): 29 Y Rx-~X
Z/ SPUNR)R2 R3 (I) wherein X is selected fromthe
group consisting of C, 0, Nand S; Z is selected from
the group consisting of and N, Y is selected from
the group consisting of , =N and =S or tautoners

t hereof, such as Y-alkylated tautonmers; SPUis a
spacer unlt prOV|d ng a tance het we and N
wherein -SPU is a*bb(adlc ggpé §Eﬁ5§he group

consi sting of-(CR6R7) 1\ A- an - C3. 8- cycloalkyl-,

wherein nis in the range 1/to 5, such as 1, 2, 3, 4,

or 5 and A is absent optionally substituted
-C3.8-cycloal kyl; Nt r\'with R and R2 forma

het erocyclic ring whekein [ heterocyclic ring is

sel ected fromthe groufy_con jsng of perhydroazopi ne,

per hydr oazepi ne, piperidine, pyrrolidine, azetidine,
aziridine and 8- azabicycl o[ 3. 2. 1] octane and wherein

the heterocyclic ring is subsiijtuted with one or nore

whthshi tuents R4 selected fromthe group consisting of

hydr oxy, hal ogen, C1.8-al kyl, C3.8-cycl oal kyl,

Cl- 8- al kox¥ s sclegicdifrapn 8@r%@#@¢0n8@1n80%6k94 N@eﬁé;

C2_8-al ke and
C16-alkyIgzkgﬁgﬁ%gzg%ﬁ%£¥&ﬂ%ﬁaﬁsm@@¥%gﬂgé |oﬁally

substi t ut ed isvsélbcted ﬁ@bﬁthet grenp cBisistacofiver &Nt afdl =S or tautomers
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the dhageph sedmsitstl ﬁ tedrtademeRt Ky 3. 8- cycl oal kyl |

Cl - B-al koxghyy @ as%ﬁhégxﬁtﬁféﬁwaih%yC&lsganc@ldkﬁétbvgﬁr{‘%c and N wherein

Cl. 8-al kyl oxyimn | oxyam no eac .
whi ch—S8{J-bes a bpadic_ai atlegted fost the gtey aensikting of —(CR°R");—A— and

subst i ent s sel ecte from

conei s vpRkyle, BhSs I R AT e O ranga g%, st as 1,2, 3, 4, or 5 and
8- al . i

R e i B @‘%‘ifg?ﬁ%ﬁ“yz‘ﬂ‘)élkyg yl i dene,

C2- 8- al kendl tmemwghakal

heterocyclic ring is selected from the group consisting of perhydroazocine,

3fprm a heterocyclic ring wherein said

perhydroazepine, piperidine, pyrrolidine, azetidine, aziridine and 8-
azabicyclo[3.2.1]octane
and wherein the heterocyclic ring is substituted with one or more substituents R*
selected from the group consisting of hydroxy, halogen, C,.s-alkyl, Css-cycloalkyl,
Cig-alkoxy, Cjg-alkylcarbonyl, C;g-alkylidene, C;s-alkenyl, C,g-alkynyl, Cj4-
alkyloxyimino, and Cjg-alkyloxyamino each of which may be optionally
substituted with a substituent R’
and wherein at least one of said substituents R* is R selected from the group
consisting of Cig-alkyl, Cjg-cycloalkyl, Cig-alkoxy, Cig-alkylcarbonyl, Ci.s-
alkylidenec C;s-alkyloxyimino, and C.g-alkyloxyamino each of which may be
optionally substituted with a substituent R’;

R’ is selected from the group consisting of hydrogen, halogen, hydroxy, C;.
g-alkyl, Cjg-alkoxy, Css-cycloalkyl, Csg-heterocyclyl, C,g-alkylcarbonyl, C;g-
alkylidene, C,.3-alkenyl and Cs.g-alkynyl;
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Rx may be absent or selected fromthe group consisting
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(0] an ar e , one 0O
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is r
W arid v Breniod Ry T okl e mgpubd it Mty of formule
(B0 --Y-(CH2)P-Z-N 31 , 0

z
oy
W,
z J
3 ~ 24/ W,
(II)

wherein:
Z,is CRyor N, Z,is CRyor N, Z3is CRzor N, and Z4is CR4 or N, where no
more than two of Zy, Z», Z3 and Z, are N;
Wiis O, S, or NRs, one of Wyand W3is N or CRg, and the other of W5 and
Wiis CG; Wi is NG, W,is CRsor N, and W5is CRgor N; or Wyand Wsare N, and
W, 1s NG;
G is of formula (III):

Rig
—2—Y——(CHy), Z—N
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n(llr)y Yis 0, S, CHOH, -NHC(O-, -CCONH, -C(O-
-0(O-, - (OCO, -NR7-, -CH=N-, or absent; pis

1,2, 3, 4or5 Zis CRBR9 or absent; eacht is 1, 2, or

3; each Rl, R2, R3, and R4, mdependently, is H,

am no, hydroxyl hal o, or strai ghle)or branched- chain

Cl. 6 al kyly gﬁ Kyr _
Cl. 6het er oallglie/bl-g gHon 6 N}F@ raj(CIZINH é?f_ —O0CO)—,
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Cl.8 koXx et er 0a
am nd&ﬂ(}Hd)qNKﬁRﬂ tmakdétng)qNR.ﬁ;;,&vheaé K as ye mtd{gmﬁiom 1’310 8, or Rjand

hydrg:izta%&gﬁ)xyf Cl. IQH?%%—?\ES l&él ql SH, %{%ﬂgldh hiI\?=’ .

Cl. 3 al kyleagH ngalilﬁ’an@—,-pmaéﬁ@ndent@ 156H0@g%:2é171ﬁ§1k¥6rmy?5c; s cycloalkyl;

het er oaryl , et erocycl oal
C( O) NRIs2RI3optRai s @skirtiRwEh halorr Gy, oraly deRtdaryl, optlonally

(ORI o ST 2 e, R or s

Cl. 8 clbatiched=Chan @l k&lRyl; , C2. 8 al kynyl, Cl-8

al kyl'idene, C1.8 al koxg het er oal k C1.8

ami noal kyRio &isteighit ek theﬂcghagl Cab klésxiéiam@klwpylf Cg alkynyl, Cig
hydr y y o) | t+-hi q;

each és? dgggédgb%%c}& P 1y s H&%—II,BX%F b aclt:]g'{h%{n %@hl&x’ s Yialoalkyl, Cr
br anciiedycdraomyl CCi .4 &ydﬂokyddkoﬁ,z ©y.sahdeewplalkyl, G2-SH, Ci.¢ alkylthio, —

ol S s 67T oSk bt sgsbghy L&waiwpr halo, Cs.aryl,
9,5 Sentanlysuest ! et LSl Rudlolpihalonr Ry, —

6 heteroaryl, cycl oal
het el’(&@NRﬂrﬂhh@y-FNRnC(@)mERJ.S - GRSRJQRHBLL—OC(O)RH, —

r from?2 I ch
R17 AR e pb IS IGHE  BRRE & nfaegt 058 6%
cycl oal kyIR,g'Gs 18, afaydht- opQﬁah&{k@thmIﬁ@F?&lkSzw@q amehm Cy.5 alkynyl,
halo or Cl.6 alkyl: or C5.6 heter oary opti onal 3%
Cis alkyhdene 18 alkoxy, Ci-g heteroalkyl, Ci.3 aminoalkyl, C1 g haloalkyl, C.g
alkoxycarbonyl, Cj;g hydroxyalkoxy, Cj.s hydroxyalkyl, or Cig alkylthio;
each Ry, independently, is H, straight- or branched-chain Cy alkyl, Cy ¢ alkenyl,
Cas alkynyl, Cy4 heteroalkyl, C,.3 aminoalkyl, Cy.g haloalkyl, C,.¢ alkoxycarbonyl,
Ca-3 hydroxyalkyl, —C(0)—Cs aryl substituted with C,.5 alkyl or halo, Cs. aryl,
Cs heteroaryl, Css cycloalkyl, Cs.s heterocycloalkyl, —C(O)NRppRy;, —
CRsR 2R3, —(CH3)INR 2R3, t is an integer from 2 to 8; and
cach Rz and R;3, independently, is H, C, alkyl; C;4 cycloalkyl; Cs.g aryl,
optionally substituted with halo or C;s alkyl; or Csg heteroaryl, optionally
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substituted with halo or C1_6 al kyl; or R12 and R13
together forma cyclic structure; or a
pharmaceutical ly accept able salt, ester or pr odr ug

t hereof. . 22. Q | ai erein
commpouhlihisd VG o g ALksbi ot e did K eiier g rayelic siructre;
X (X Qﬂ@b@e
wher g?rﬁ}{)l%%rﬁéce?ndag?a)@@ and Sé%t gértégogﬁo %J{e#rom C N
and (Z2. kiB&ondthod of slapmp 1] whereft thm:onnposnd hasggtht strocture of formula
( r)anched chain C1_8 al kyl, C2_8 al kenyl, C2.8 al kynyl,
al kyl i dene, Cl1.8 al koxy, Cl.8 heteroal kyl, C1.8
am noal kyl, C1.8 hal galkyl, Ci-8 aI koxycar bonyl, C1.8

hydr oxyal koxy, Cl. ydg alkyl, --SH C1_8 (Ro),
al kyl t hi o, \HQ %Zary C(O?(-- aryl
substituted t)h al. 3 al or C5.6
cycl oal kyl opti ongplq rising 1 or nore he er oat ons
selected fromN, S aného - -C(ONR3 R4, --NR3 R4,

--NR3 C(ONR4 R5, --CR3 R4, Ogl( ) R3, --(O)(CH2)

NR3 R4 or --(CH2), NR3 R4; wher , R4 and R5 are the
apEpor different, each independently being selected
fromH Cl1.6 alkyl; C5.6 aryl optlonall conprising 1
or nore hefieMoaXons and fsaes edectaddiomiC, Y andd0sS, and
optlonall}{<l§ldbo§t|tuted with hal o or Cl 6 al kyl; C3-6
cycl oal kyl™; FLS and R4 together with the N atom
when pr eserﬁso If@'r;m a cycl iC r| ng struct ure conprl si ng

5-6 atons sel ected from and 0; an

i nteger f Foniscteighgor Arqnghf@c}‘fﬂﬂ Qﬁylalké’} @59 aflkenyl "Cos alkynyl, C,5
cycl g C ogal | | 19 r

het erggJf %lh%e,gc;‘ l!e:(&:lt egy*f ?;gm %té"rgﬁﬁgl S%] &%lﬁalw ehf haloalkyl Cig
hydr @:ldgdxycdrhduql Ors bydraxglitoxgr Chg hyldrbeyblk:ﬁalr SHCE—.@ alkylth1o --0--

Pt o1 Tt e o FoaPRY Febs e il G R o ek s aryt o
al kylg ﬂbﬁl&gpt@nﬁlll &m{ﬁﬁsr Ny} ngé)i‘e' lg&é?atfﬁ': %ele%e&]ﬁ%m N, S and O; -
R4 -CNPQINKB( B).NRIRRRy, - NRE( IR+ RG(GFR3 Kag --OC(O)Rs, —(0)(CHy)s
-- %}]& N --(’CHz)scﬂﬁsREA' or --( CH2) g NR3 R4;
where R3, R4 and Rs 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 S, and optionally substituted with halo or C;4 alkyl; Cs.
cycloalkyl; or R; and R4 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 1o §;
A is Csyp aryl or Cs7 cycloalkyl, each optionally comprising 1 or more
heteroatoms selected from N, S and O;
R; 1s H, amino, hydroxyl, halo, or straight or branched-chain Cy.¢ alkyl, Cy.¢
alkenyl, Cy6 alkynyl, C1. alkoxy, Cj.¢ heteroalkyl, C,.¢ aminoalkyl, C,.¢ haloalkyl,
Ci6 alkylthio, Ci alkoxycarbonyl, --CN, --CF3, --OR3, --COR3, NO,, --NHRj3, -
NHC(O)R3, --C(O)NR; Ry, --NR3 Ry, --NR3 C(O)NR4 Rs, --OC(O)R3, --C(O)R3 Ry,
--O(CHz)q NR3, --CNR;3 R4 or --(CHz)q NR;3 Ry;

where q is an integer from 1 to 6;
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where q is an integer froml1l to 6; 33 nis 0, 1, 2, 3

or 4, the groups R2, when n>1, being the sane or
different; pis O or an integer froml to 5; YisO

S, CHOH, -- @)

NR7 or -- b % 361‘?&11 ﬂy@grgum%w@fn&%ﬂ h@gﬂg th@”same or different,

absent; andis4 4 Is(mq:ﬁ% hrphengisn R8 and R9 are
[ ndependent l'y sel ect ed fromH and straight or

branched chas @, 81CBOH, kyl‘ﬂHC@) 8 -gHE) Nk e utG(€at-| yOC(0)--, NR; or --
accepgﬁb]rk,e salt, ester or prodrug thereof. 23. The

nmet ho eM¥ m 1, wherein the conpound has the

structure }Q.flsf}p@n@ Aalk 1\/(),r aH%’mL&ntLZ Pi-\ 1414 14 ~

R -C4 N Rs R2 Y Mwherein

is a rmnor%\dfi &ﬂs %sel"@@teéld Rfsraéldl Rhérﬁgmdelpﬁnd@ﬁbi selpaied (ftfom H, and

opt i al na

subs tﬁlt%!gt L gr %ﬁgﬁ ed ot yﬁ;ld%]égnaéﬁyl {(X 8 a)c/:etgcu il¥¥1%ceptagle salt, ester or

C2- 6-mbéuepyhereapt i onal | y substitut ed C2. 6- al kynyl ,

optiagnal ly _substituted O Cl.6- alk optional ly

substaX ut ekheanethod of claimyl wheksin Ekﬁaqongpogwbéﬁ ﬂletsaacwre of formula
C2.6- alkynyl; optionally substituted S-Cl-6-alkyl,
optionally substituted S C2-6- al kenyl, optionally

substltuted S-C2. 6-al kynyl m s0, 1lor2; C3-C4 (5>

CH2-CH or CH=C or 4 |5RCH and C3 is absent;

are i ndependently ?,e_f ed fronrt hergrowp consfi sti

of hydrogen, optional ubstl uted CL.|16 al kyT—
optionally subgiituyfed OC 6 a&kyl haICoqe hydt oxy
or selected suchtht d R3tog§ther fo a rLmg
system each R4 and ndep ndent | y Isel ect

the group consisting df hydrog%?w Ral ofén, hylroxy,
optional Iy substitutedgll _6-alkyl, optionally
substituted O Cl6al kyl, optional I y substituted
aryl -Cl-6 al kyl, and opti onal (V) substituted
wiierdinet er oal kyl ; 34

R' is a monoradical selected from the group consisting of optionally
substituted Cj¢-alkyl, optionally substituted C,.s-alkylidene, optionally substituted
Ca¢-alkenyl, optionally substituted Cs,.¢-alkynyl, optionally substituted O—C,-
alkyl, optionally substituted O—C;¢-alkenyl, optionally substituted O—Cj¢-
alkynyl; optionally substituted S—Cjg4-alkyl, optionally substituted S—Cj.6-
alkenyl, optionally substituted S—C,.¢-alkynyl;

misQ,1or2;

C3-C4is CH,—CH or CH=C or C4is CH and Cs is absent;

R*and R? are independently selected from the group consisting of hydrogen,
optionally substituted C,¢ alkyl, optionally substituted O—-C,4 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,4alkyl, optionally substituted aryl-Ci¢ alkyl, and optionally substituted
arylheteroalkyl;
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L' and L2 are biradicals independently selected from
the group consisting of -C(R6):C(R”), - C( R6) =N-,
-N=C(R6)-, -S-, -NH and -0- wherein only one of L'

d L2 o | ect.ed.f t h t
?g_ ’ m,:_L éﬁdsf?@reec 1%&@@5@121%@@?1@%&%&%}#%%&8 \ng group con31st1ng of

conS|stg(Rg)_Qj 0) S, (@m)j:rhﬂ XNS.%R radl gal )S?N?—g:te%d

fromthe dgroup conS|st|ng of - C( R6
C(R :\@Qdﬁel)l-oply @eGQﬂ:I@l ah ) may(t(e%)e@ﬁﬁ)frcﬁn the Boup consisting of —S—,

C( RB) ( 3@ A (R7)- S, -NRY- C(R6) (RT)-

TG RE) R MERN . - O(R6) (R7) - G Re) (R7) - CR6) (R7) -,

- O O R6) ( Ry I $(eReiRAm thesgro E%ﬁﬁs{sﬁﬁ% oEORS (/ROH;:

NV - C(R6) (R ) - O R6) ( R7) - R6) (R7) - G(RO) (R7) -0 -
-C(R6) (R )XG@RG) Rﬂaca*sselﬁ@e@m@m@w(wmmmof —CRHR)—

R ¥

wﬁérzeﬂg‘;ﬁiﬁ’é‘ R;((grs)ze— |(nRg énde(ﬁtgl)(g; )Zﬁ ?@R(gﬁ) he —5—
gr ?upc@aénm )SH ﬁg{fﬁw&)mﬁﬁm@xaﬂ(ﬁw Rﬁ)(fg%)dx ,OXCRHR) N(RN)—
nitro n ¥o) I;0na

b R R RI CEOE T oyt O BRI B EROR)—,  5—

t 6 ed O 6+ e 7
obes i<Kd>S—@§$?ﬁ‘“’%pt . oﬁ?}ﬁy—%‘tfﬁyq ropsea Y —crdm)—
3 g cg( RENREpYD, —GIRNONHHG(RS 0 RE--8 ut-eG(R )(R’)—catz;)(R NRM—,
I N 60 € e
gr oup gghéﬁg%_n%&b}_q\ﬁ&?# %‘?fﬁ a¢‘@‘ )_oeﬁ)&e 8{9)
substi tut e\ﬁ'hegémq{%nh)ﬁ" aré tdepaiRIcABY Q&gct@ri ﬁ%hﬁtH@ g]roup consisting of

wherei n the conmpound has the structure. of forml
(V1) :hyRiogra, hategen| Bydrsiyy-ifro,(oykio, NReRmWh—sC(@)N(R ), optionally

s Traffliy Gt OGN pa . Gplghdl SRR 0o

consiadityin gopﬁonﬁl(ﬁ%)smm%o)() aBil, NigtBhallyS, substiteled ,O—C,.s-alkenyl,
N( R6) P, and R4 and RS are

i ndeﬁ%i@%‘ﬁbﬂ %ﬂb%fép@étcé‘dcﬁﬁ@iﬁmﬁ]eaw oup consi sting of
hyd h t
yarogen, dﬁbgéiﬁgﬁn is %@ﬂé& frdth {ht%i %&iﬁgg@mhet e%oar al'l}Jd}[ogen and

substitute opt 1 ona y subs
opti a:rpabhglllyssmlbsﬁmtedt@q aﬁa/lS cycl oal kyl, optionally

R T R, (R AR AR R,

(VI):
R‘1 RZ

(VD)

wherein

Y is a biradical of (CR*R*)m-Z-C(R*R)y;

wherein the sum m+n is from 1 to 7;

Z is selected from the group consisting of C(R'R®), C(0), O, N(R®), S, O-
C(0), N(RHC(0), C(0)-0, and P; and

R* and R’ are independently selected from the group consisting of hydrogen,
halogen, hydroxy, nitro, NR*N®", optionally substituted aryl, optionally substituted
heteroaryl, optionally substituted Cjg-cycloalkyl, optionally substituted
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optionally substituted phenoxy, optionally substituted
C2. 8-al kenyl and optionally substituted C2_8-al kynyl ;
and wherein R and R2 are i ndependently sel ected from

t he glﬂag CCE)HSI stin opti onal l }2 substituted aryl,

opt i OMATTPSYSbsPie éosuﬁgftéFeéa@yd alkglytpgppa!lyy substituted Ci. 6~a1k0xya
e v AR BRSSP O QPR e P oty
opt i mmbbtﬁtyted&bstallt){mwhdmdll 6- al koxy, optionally ,

substituted

C2_8-al ky n%1 R?edﬁ%%gt@gg%ieﬁ%gﬂﬁbsgl}ﬁ ;‘-l:rll{?%g consisting of

sel ecdﬁﬂnfil'bo Eﬂﬂsfiﬁlteﬂf YD cﬁ)ﬁﬁﬁél\%'t qubstitfed HYGHRAYEDptionally substituted
hal ogen, droxy, nitro, optionally

subst¢x a:ﬁ)@ aélﬂglll op@@taﬂlanwhsvtuteglu beteracyelzl Mwabzars;absututed Cre
opt i oﬁ?}'{}lt éaﬁ&ﬁaﬁﬁf §1H)ts§t% e(&SC Cl ?},Z{)ﬁ}/ong %s% ?Q[ﬂ{ltggycz g-alkenyl and

subst erocyc vl ,

C _6-aptioyhlly aybbtitared!d,y- aﬁkbb@rll t ut ed Cl 6- al koxy,

optlonally subst it uted C2 al keny] and optionally

subst i t ut ethereing And\ Ry jare @H%P%éef&h’dsemtedaﬁf@n the group COHSIStlng of
i nde N e r t 0 | f

e BSCASEAL H3Be L1 I RRUREOUBAEAIS SR, opionly
substsubstiterd heteesavgl; y)pt,lormﬂylsuhrﬂitlhtyd C‘S;lglms'tliohlll{yli‘ d)ptlonally substituted
C3. 8-c cloa

opti K Pgye yﬁﬁb@fq%[%h{’on '}{1833(? v Ilﬁ}l"igggﬂg@@w Stltu%/ed C.¢-alkoxy,
S UbStdp‘hHhﬁg' Qbsiﬁuﬁh@&yalkéﬁm éﬂlﬁiuo}i@“!&ﬁk ifubd qu %lg,%yl and

al kenyl optiopa subStituted 8 a kyn
and R are independently selected from the group consisting of

hydrogen, optionally substituted aryl, optionally substituted heteroaryl, optionally
substituted  Cjg-cycloalkyl, optionally substituted heterocyclyl, optionally
substituted Cy¢-alkyl, optionally substituted C,¢-alkoxy, optionally substituted Cs.g-
alkenyl and optionally substituted C,.g-alkynyl.
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