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Novel M3 Muscarinic Acetyl choline Receptor Antagonists
FI ELD OF THE I NVENTION This invention relates to novel

walerswadsves of cyclic am nes, pharmaceutical PCT/US2004/040667

conpositions, processes for their preparation, and use
thereof in treating M3 nuscarinic acetyl choline

r ecept NovaldlaMedcdrininAeetylBAGHGRR$de ptbr Artagonists

I NVENTI ON Acetyl choline rel eased fromcholinergic
neurons in the perigphera rvous systens
affects many di ffer'ﬂT th' ﬁg?ﬁ@%g\gses thrgugh
interaction with maj or cl asses of acFﬁ\él chol i ne

r eceptl¥jpdnventipe rﬂia&ﬁ ’gonngveA Rervalves fyclinppines,
‘éﬂﬂ&% g&eﬁ%ﬁ%&r éroc%é%éé‘ rfd)ﬂh%lri‘ﬁ?ﬁé(rla%ﬁ | 4f¢ use thereof

recep ors to the superfam |y of
itatingi M3 a:mugdaedlcrmwcbolmet mptmmedlamdlseases
transmenbrane domai ns. There are five subtypes of

g}‘\g“ﬁf];:ttg;ggd RERAUNDG *THEINVENWIQNéf;pF;yS
acet yreROHL s e, LOhPERiins e niHEFR ipThe peripheral and

okttt eplcussygtatas affadisthany different hnobg(wh pmmﬁsaee through
bot h inhibitory and exci ta&g{;%tga tjons. r ex

inferaatien Withige raaipr FlasRes P '0\%9%’39 PSRl WiRgtinic and
tﬂg%ﬁgéé} fic Ebé‘@lchbﬁﬁé?ec ofPRfRSc Y%BIlﬁé?édérﬁors
[ 6SpOnNses. I ew, p ease see Bro

(/mAiG)hRWbehxngrto thasepgifamdy loﬁéE pe:telptamuptgdsmmptore ithat have
has been not gd in,a var fer

(e iSiepiise ergrart fup HhBDpes T AupRHES Ipimed
H 195 SnQ*é%Eﬁ %ﬂievﬁroﬂubmmétlﬁbﬁg?&% ESEIPEY these five subtypes

hmat ory conditions lTead to I'oss of inhibitory M

d!‘iﬁélé%luwlciheaﬂ%rvdafdaﬂdglm sl @tﬁlesemtmcafrlurmaa:emlcbnlme
par asynpat heti c nerves supp ylng t he pul mon
iegeptars agawidely distibuiad da varebiAe REYaIife angd|t Eﬁg% receptors can

Ky 9 5 A B4, P SHIGRE aptyusci

foyindria tie@airdags, bradidén avd géstmnmsmﬁlst{'@:tswl@,l mA,CrERmmgdlate
et al. 1999 72 /id}{Mnette, Lammers, et
contractile responses. For review, please see {Brown 1989 247 /id}.

Muscarinic acetylcholine receptor dysfunction has been noted in a
variety of different pathophysiological states. For instance, in asthma and
chronic obstructive pulmonary disease (COPD), inflammatory conditions lead to
loss of inhibitory Mo muscarinic acetylcholine autoreceptor function on
parasympathetic nerves supplying the pulmonary smooth muscle, causing
increased acetylcholine release following vagal nerve stimulation. This mAChR

dysfunction results in airway hyperreactivity mediated by increased stimulation
of M3 mAChRs{Costello, Evans, et al. 1999 72 /id{Minette, Lammers, et al.

1989 248 /id}. Similarly, inflammation of the gastrointestinal tract in

inflammatory bowel disease (IBD) results in M3 mAChR-mediated hypermotility
{Oprins, Meijer, et al. 2000 245 /id}. Incontinence due to bladder
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1989 248 /id}. Simlarly, inflammation of the
gastrointestinal tract in inflanmmatory bowel disease

W@ b®BpsI9esul ts i n M3 MAChR- medi at ed hyper not i | P€/US2004/040667

{Oprins, Meijer, et al . 2000 245 /id}. Incontinence

e ae Borrgan aianotsasne o PriPedBE through
l%ltég'é%ﬁtg'tlﬁgg%or*\@f M?%R@hﬁde{g{é@d& &E@ohn 1999 289 ]lld/}| Thus the

nt i i on of subtytpe-selective nmACh

|§€hﬁ1§§é‘ﬁ|bﬁt<§f SiBYyipe-seketivé neAChRerdagotisissnan behméul as
R-nedi at ed di seases. Despite the |large body of

fbermﬁl@ssrmﬂmetmﬁ&hﬁr gesiategdisgaseSnuscari ni c
rece [ f
2Rty Rl Sl EBITER S AL egrdy apotarin
eeeptdt théh%npwfbﬂtreatn;fénm)f at\rafreeky obdisease stategdefasively few anti-

novel conpounds that _are capable.o bl ockade
rawswwggmom@ﬁcﬁrﬁ."megg SRCL TR Rhafk Rrig Sheed for

/68 bR allodBABIES: ey BboRadSERMLIFATHRSD
ur | ce

ary 1ncontin mould benefit by conpounds
CBﬁHItIBF@ a'sQBd:;Etéthﬁh ah inAeake n stioktioRYNINRIMAEhRSEESuch as
his invention relates to conpounds of
Eﬁhmd &'JCDPD 18D dhd(urnam ércentinendes woutt baneflt byscompounds that

sel ected from the %rngjﬁ consi sting of halo, CF3COO ,
assiphiiters eHNEAR PINdiNGny ot her phar maceut i cal

accept abl e counter ion; Rl is_sel em Sg “gmthe gr oup
consi sting of Ci THE | d al kyl,
C3-C8 cycl oal kyl, C3-C8 cycl oal kyI | oner al kyl, C3-08
al kenYhis inventinst iefates do compepses ofi Fermpleehyl , or
unsubstituted or substituted phenyl Cl-C3 Iower al kyl ;
wherei n, when substituted, a group is substituted by
onhe or nore radicals selected fromghe group

consi sting of C|-C8 al koxy, oxy, am no,
cyano, trifl onmetthyl , HC d orgaunbranched
al kyl , C3- C8 cychgdl VN/O\A/er al kyl ,
phenyl and phenyl Cl1- L

R1 z (I

wherein
nisOor1;
Z is selected from the group consisting of halo, CF3COO", mesylate,

tosylate, or any other pharmaceutically acceptable counter ion;

 Rf1 is selected from the group consisting of C1-Cg branched or
unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, C3-Cg

alkenyl, unsubstituted or substituted phenyl, or unsubstituted or substituted
phenyl C1-C3 lower alkyl; wherein, when substituted, a group is substituted by

one or more radicals selected from the group consisting of C1-Cg alkoxy, halo,

hydroxy, amino, cyano, trifluoromethyl, C4-Cg branched or unbranched alkyl,
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alkyl. T is selected fromthe group consisting of an
unsubstituted or substituted foll ow ng group: nono,

wal2gosamd4d ri substituted pyrrole, thiozole, |inmPduEsi084/040667

pyrazole, triazole, oxazole, isoxazole, furazan,

i soindol e, indazaql]e ar ol e, benzjm dazp| e.
ﬁed@ei%w@,lkybm-ﬁ% é@%ﬂ?ﬂ@warualhvh@beseﬂrﬂﬂ Raenyl C1-C3 lower
Cc fLeine, uric acid, azepine, pyridine, pyridazine,

ﬁ@y zine, pyrimdine, triazine, pyrimdone, uracil

Cyt 0S8 seldtyed fitm theagheup PohBiting bF Bal rriuBstituted or substituted
pt eri di ne, naphthyridine, acridine, cinnoline,

follondng geoupymene slij ard trpsidssiiuted myrrolsithiozale; iidazole,

n i,azine; r el i ;

BYERRI (ETE, BRI s d® £5408h MU Ele T AUE, defpezole,

depdifidansie sidadzing, Suiind;adehlie gyuahme) xahthitieyoaffeine, uric

amno, trifluoronethyl, G -C b branched,  or unhranched,

acidy ezepidecpyrding oRyidazinacpyeazing cpyinigjne. taagne dpynidone,
| 7] - . r H i . | . s

BRI SR e o S Sing il e

achidiaec biadokimd yphen@2ines quinalzokhdyphendXaZidiec guinoxbling,

oo S gL R e
‘Mkﬁjéerbaicaléhs%!eﬁéafﬁdrﬁ Whe roup ErAtingSoreRed AkbRE Hio,

one or nore radicals selécted fromthe group

a0t éﬁﬁ]@,ftriﬂ‘ud)roﬁethiﬂkGﬁﬁ@%&élﬁbhd@l}’@lﬂ)@fandﬁmalkyl, C3-Cg
cyano, trifluoronethyl, G- branched or unbranched

a&lphlkyCE 48 gayclazdkyt yowemalkyl3pi@snyd yoidazhidnyll Cilei@dower alkyl;
al kyl and heterocycle rings; R3 is selected fromthe

gr oup Roissietrated fiem the aissipmonsisting of & 1-Sgdvanchedar

foll ow n roup: phenyl, phenyl Cl1-C6 | r al kyl, )
uRbeIRaRd| Atk He o RYHIoRIY CE 3 Gadclpalof Iower alkyh insubsttuted
furanyl, Cl- | ower al kyl|. ridinyl, ni di nyl = Cb .
b sapLuHigst Phar darpe b Sl ShisttuelEnany -G igirer atiy:
RARIEIRY heRAaRBshittedla §RoupIsRUbSIIKIEd by BhBArindie radicals

qui nol i nyl C1-Co | ower "al kyl, indolyl,” indolyl Cl-C6.
iselestechfrawyl thetgraup iconsistieg pf C1Heg adtaxyo paken lydioxyamino,

| ower al kyl, benzofuranyl, benzofuranyl Cl-C6

gyane, trifeeropiethula&ar-G B, braeshest oF wrbranghedalkyb Qla(;\%gcycloalkyl
%lnléyéé-c% éyc_lc)%slkﬁ ﬁg\;‘,gP aelﬁyloaﬁnciJ Hgtré?or]gyrc]: e‘jlriné}lgg;yI &

R3 is selected from the group consisting of an unsubstituted or
substituted following group: phenyl, phenyl C1-C6 lower alkyl, thiophenyl,
thiophenyl C1-C6 lower alkyl, furanyl, furanyl C1-C6 lower alkyl, pyridinyl,
pyridinyl C1-C6 lower alkyl, imidazolyl, imidazolyl C1-C6 lower alkyl, naphthyl,
naphthyl C1-C6 lower alkyl, quinolinyl, quinolinyl C1-C6 lower alkyl, indolyi,
indolyl C1-C6 lower alkyl, benzothiophenyl, benzothiophenyl C1-C6 lower alkyl,
benzofuranyl, benzofuranyl C1-C6 lower alkyl, benzoimidazolyl,

benzoimidazolyl C1-C6 lower alkyl, C4-Cg branched or unbranched alkyl, C3-
Cg cycloalkyl, C3-Cg cycloalkyl C1-Cg lower alkyl, or C3-Cg alkenyl; wherein,

when substituted, a group is substituted by one or more radicals selected from
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P 8 cycioal kyl, C3-C8 cycloalkyl G -C b |ower alkyl,
or C3-C8 al kenyl; wherein, when substituted, a group

WO 200805310 t ut ed by one or nore radical s sel ect BAI/US2004/040667

frhont lhecgrggp IC(Iani sthg of Cj-GCs al koxy, phenoxy,

en

e grpluepegﬁ@n{i‘g O odr 5 Rl oM, RPFENG s 55 Akony, nalo
e b g

B PRnaatBoarane ik ERRE R melferedbRl e Reiy

Ry leridiony, aﬂwnéd,lo@h V& o Blakéhddbweuniadakghed alkyl, C3-C
t hi0phenyl ; thi ophenyl C1- Cg | ower al kyl, furanyl, 8

sytieaikyl, C3-C8 chcloalkybloker aI}Mrphhnyylphe}my? Cdr@@ jover-atiy!,
| ower al kyl, naphthyl, naphthyl C1-C3 | ower a
Wmm‘ﬂ”yh)ihlpphenyitﬁ1ﬁﬂ |0WB—r eikyll Fuesnyhifusanyl pﬁogis%wer alkyl,

| n?@g{lhpyfﬂméﬁﬁ? gg al k pi@%)ll] @%HV'L% C?r lower alkyl,
g%i@légeyl %a RrgflmSobqwﬁh %lelsdwmd% 3 %mm omr alkyl,
mph&hmdmnzw mﬁ@avdeC %@Wﬁ@;&/', R4

s s Iect E&1u(;€rgavﬁéw%lg§l #@)(?Hn%rtggg%gﬁoﬁm6 CON(R6)2,

exydeoraHm N(R6§2, G| ®UORS DUERHRE, mm:mmENTRmarﬂé
resent i nvention i ncl udes all hydrates, solvates,
gkb‘ffiﬂ)@ﬁﬁs anghi of the compounds of this

i nvengj EQS?IEE%@ {RE %trﬁ\,gﬁ’caﬁéﬁéﬂlrfﬂqéf @Hr@é‘ﬁ%ched or

conmpounds ase active parent drug

ARBAIEhBE i1, 0504 aydloalkyiNCYLEE cytlbaikyt lbwetlaliognt er
Mol

or anot her an i.soneric center is present in a
compound of the present invention, all forns of such
i somer or isoners, including enantioners and

di astereoners, are intended to be covered herein.

I nventive conpounds containing a chiral center may be
used as a racenmic mxture, an enantionerically

enriched m xture, ﬁ[“ﬂ@%ﬁﬁﬂ % m\)(I‘:‘NFl'fbﬁay be

separ ated using

whi ch TE6 RBSAdIN RN et R At cdes ﬁ"'xé‘:%ﬁoﬁgﬁ‘?ué&@s and
&9&%%&3 Rpite &Mg%ﬁdé &) thad hvehaes. PRdriugeee Vzrcrbvalently

t he SCOop his invention. In cases E
bonged compramdethat releasedhe aetive Parentdsug agearding to Formula | -

in vivo. If a chiral center or another form of an isomeric center is present in a
compound of the present invention, all forms of such isomer or isomers,
including enantiomers and diastereomers, are intended to be covered herein.
Inventive compounds containing a chiral center may be used as a racemic
mixture, an enantiomerically enriched mixture, or the racemic mixture may be
separated using well-known techniques and an individual enantiomer may be
used alone. In cases in which compounds have unsaturated carbon-carbon
double bonds, both the cis (Z) and trans (E) isomers are within the scope of this
invention. In cases wherein compounds may exist in tautomeric forms, such as

keto-enol tautomers, each tautomeric form is contemplated as being included
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ket o-enol tautonmers, each tautoneric formis
contenpl ated as being includedw thin this invention

wok@slosiv4@xi sting in equilibriumor predom nantCHUSIV04/040667

one form The neaning of any substituent at any one

occurrence in Formula | or any subfornula thereof

Wb EpbIIBNenEan Whetie sistigs 18 FaH Ibrm @ PisgRaTR D Qe
ing, at any other occurrence, unless specified

ot herwi se. Abbreviations and synbols commonly used in

the p§be|rdeamngl oéaeyrsubstltaen’sataarw os@dctigrence mo“ormula lor

SesciL e Sammune o LNE ALESenl,OVE LA o) dosttonts
id2ind, 48 ah 'dfﬁer%mréﬁbenumes&saé&ﬁea eierpgEencl at ure
as descr | bed in Bi ochem, 158, 9 (1984). The

term Acbvegnatiqnsmd ambol@commoalykqaed inghe pegtitie earchemical

plS 58 e Raret b BeStod fos EHRRRED T it ARk tlbpeler 1
§ehelas, tﬁétarﬂnhﬁ’lafcmﬁa[ﬁ&ev@hbhb folRiwiHe IUPACADB Joint Commnssnon
I'sopropyl, butyl, sec-butyl, isobutyl, tert-

e8 9q:hern@ﬁwome@|§{qwre aﬁcd%cr@@é iip R r’kB'OO’h_%ﬂ%s 9 (1984).

| kyl h
?CsyaIT %)itérr&l ﬁé,f(,f}gﬁs str al Q:fwflég%kgfanc%d&h%’%gﬂdaqus both
Eﬁgflgﬁ%? bdnchBs dh'aiﬂel%d‘?cfal Qf 556 or@ %@H%toﬁi%d BY&ample this

Propoxy, 1Sopropoxy ut ox sec- but oxXy
tesmbmlcmdjes, bat rSJmhdlabttyd tpemtbxi// etladm-wéemﬂylso;ar@@yt tnebutyl,

PPl Babea Her BAOEReni BER bERh SRk g IRE, L oter

MG "4 tABSanty ficPiy a9€ 1204 Mgl ohexane, and the
Bk"9e. "Hal ogen" or ﬂ1hgalo 1ms§ns F, d, Br, and |I. The

pr ef eHegeinc'gpOY rtlkoxyt irfoludes strdlghirmhdmﬁartdhede:ham radicals of
conpounds V\hereln nis O0or 1, Zis selected fromthe
thelikescan€-8H 3 g0eCHpEHzp, aoﬂa‘tn@tn -Propexy| isopropoXyyM-HLtoxy,
or any ot her pharmaceutical® acceptable counter ion; T
pec-baiteon ispbuiam ferkbyioxppeniexy santhhexpxya@nd the like.

unsuméé—t(ﬁ‘é-%gcl%lkﬂ" %@tdptplﬁéa‘i\ereln is meant to include substituted and
unsubstituted cyclopropane, cyclobutane, cyclopentane and cyclohexane, and
the like.

"Halogen" or "halo" means F, CI, Br, and .

The preferred compounds of Formula | include those compounds
wherein:

nisOor1;

Z is selected from the group consisting of halo, CF3COO", mesylate,
tosylate, or any other pharmaceutically acceptable counter ion;

T is selected from the group consisting of an unsubstituted or substituted
following group: mone, di, and tri substituted, pyrrole, thiozole, imidazole,
pyrazole, friazole, oxazole, isoxazole, furazan, isoindole, indazole, carbazole,

benzimidazple. Indolizine, purine, adenine, guanine, xanthine, caffeine, uric

5
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foll owi ng group: none, di, and tri substituted,
pyrrole, thiozole, imdazole, pyrazole, triazole,

wWO2@3053940 | soxazol e, furazan, isoindole, i ndazBCBUS2004/040667

carbazol e, benzi m dazple. Indoli zi ne puri ne, adem ne,
%%}aml ne,. xanthl ne, caffeine, uricaci aze

id&Pqezﬂé{Q a{;pfzargyz%mepﬁynm gﬁnﬁeprqzﬁ Pyrlgndone

Lrﬁ 8§lﬁe Wy?rﬁhé lsédlﬁlﬁéliﬁée,phtﬁuazlﬁé; plesidftid, nabhtigridine,
al"azi ne, pterldlne napht hyri di ne, acri di ne,

mrmhm i gienoljiee paznasneqqmlnamjmen @hepﬁm&@,zqm@oxahne

e ISR el P SIEE A g P S SHEE B bR

ﬁr%k@%cﬁ@arfsrs@lédté@frﬁrrpm grenpicehsistingfof C-CQ atkdsayx halo,
hal o, hydroxy, am no, trifluoronmethyl, GCj-Cs branched

leydroripramnitee trifildrymetys- @Oybﬂmhbqur ubBragghed alkyl, C3-Cg

cycl oal kyl | ower al kyl, phenyl and phen Cl- C3 | owe
aydigalkylIRC 363 fwbI@eﬂ@lem mligyhepharoylipnd @%@pywm&?ofower alkyt;

] AL o S o Sy 5
IR0 Ch R b TR R Y
L T B8 AT AU oy

WHBAGubLitutéd o grevipTy Isub&itufed by aneetnhoe radh:awwected from
al ky C3-C8 cycl oal

ﬁmmwmsgﬁ’wgwf Ccnr%@'k@% halg, ﬁ‘vlﬁ?g&%lﬁwlﬂgmrgﬂﬂ%l .kgl
2
ugioh iy et Q& Bianhes o unpranshiet] 4cGaCE Pybakyh Ca-Ce

RiiralsuonRy R prei il Bpghy TR plier oG o

bf Rl aly R"Jﬁé CgCHeg- &&(@HKPP}‘\en@r (G —aMterein(Pis@ interger
cycl oal kyl cycl oal k | ower al kyl, phenyl,
fraemgto @11 3N tiegerdiam i, t0§1y1eny| carbonyl; R3 is

sel ec I-Ski Mt 86

el SO R o BB R ORI RIS 8
abloy yahd] winheryhettif Cq-Cgeiitoxg| Ry-Cgfalindns- G@Gﬁﬁoalkyl Cs-
| ower al kyl, pyridinyl Cl1-C6 | ower alkyl, imdazoly
cg@azldaumrlowekalkyl phphylhphem%owmeramyylphenylcarbonyl
qgui nolinyl C1-C6 |ower alkyl, indolyl C1-C6 |ower

al kyl , benzot hi ophenyl C1-C6 | ower al kyl, benzof uranyl

Cl- & R3 is selected from the group consisting of an unsubstituted or
substituted following group: phenyl C1-C6 lower alkyl, thiophenyl C1-C6 lower
alkyl, furanyl C1-C6 lower alkyl, pyridinyl C1-C6 lower alkyl, imidazolyl C1-C6
lower alkyl, naphthyl C1-C6 lower alkyl, quinolinyl C1-C6 lower alkyl, indolyl
C1-C6 lower alkyl, benzothiophenyl C1-C6 lower alkyl, benzofuranyl C1-C6

lower alkyl, benzoimidazolyl C1-C6 lower alkyl, C1-Cg branched or unbranched
alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl C4-Cg lower alkyl, or C3-Cg alkenyl;
wherein, when substituted, a group is substituted by one or more radicals

selected from the group consisting of C4-Cg alkoxy, phenoxy, phenyl C1-C3

alkoxy, halo, hydroxy, amino, cyano, trifluoromethyl, methylenedioxy,

6
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| ower al kyl, benzoi m dazolyl C1-C6 |ower alkyl, C|-C8
branched or unbranched al kyl, C3-C8 cycl oal kyl, C3-C8

weyabsosdokyl C<\-CQ | ower al kyl, or C3-C8 al kenp€T/US2004/040667

wher ei n, when substituted, a group is substituted by

%@ﬁ@‘?f@pﬁ@emﬂo@lé A ok efytl Tﬁ'f& >}'.E g;rgelig]ron%@aqo&nbranched
atwﬁﬁséggoqyg;ggﬁé{i‘,h@gy%@{% OBy URBLAIL HHEHOr BRERIC1-C3
RletefR] dniibhent, 1pRE AN R aqpwRRRIGTANRM Rikithyl C1-C3

fovemdikyl phveriinyl GiyricBnyl @aeﬁsabwr alhyhurrqmﬁm naphthyl C1-C3

f QRIS TGN By et P SV eindebilcag=C3 lower
P‘b%}ﬁko hr%ma Y'be(ﬁ%oﬁﬁ?%éfiﬁ catéssllewapamw b@Mkoqu%nyl

hollny | ower |noy,|no

bemmfusénwm ﬁariawehalhph@@@l'l RGOSR IYONEIREILON(RS)2,

GRS NPEBONRERRCS. Bistto. CERMARE RRYGQRS: MR RRAS

OREANPNPREONPIRIHRG, NHCOR6, N(R6) COR6, NHCOOR6
and NHACONHR6; R4 is selected from the grou conS| sting
of CR4isaelsetasciien the aioun serisiNGPKGH-C rz@: ed or

cycl oal kyl, C3-C8 cyclo I

gnbranshed eyl P a8 CE%J%%H%P@ ﬁgs &V‘é@?ﬁ&' iwerglod gf phenyl C1-

ggnlngound ere: nisi ; Zis selectedfromthe group
WL PRY" of hal o, CF3C00, or any other

pharmaceutical Iy acceptable counter ion; T is selected

fromthe group consisting of an unsubstituted or

subst Fvendtoredpriefaredats Bese copmounds wherg: ¢ r i

subst i t§t1ed pyrrol e, thiozole, imdazole, pyrazole,

triazd oxazol e, isoxazole, furazan, isoindole,

| ndaz gt & selectedzira thd grapitetesisting of malo) CEBGEO', or any other
purine, adenine, guanine, xanthine, caffeine, uric
Qbﬁﬂna@ﬁl&lﬁaﬂﬁ acgw Ien%ou W§T PBazi ne, pyzazi ne,

Pyri Mg, Jtéd% é’%m) ﬁgfgﬁn %ﬁidnsalﬁiéﬁl‘&%éd‘& substituted

t hym ne; “I'soqui no azi n pteridine
mwwmrg grahmenom;rdlﬁamdatn wbstntxhtedeqyrr;mﬂmrthmnle,, imidazole,

ui nazol i.ne, phenoxazi ne, qui_noxali
%yrazole triazole, oxazole, isoxazo furazan |sdmdo|e indazole, carbazole,
benzimidazple. Indolizine, purine, adenlne, guanine, xanthine, caffeine, uric
acid, azepine, pyridine, pyridazine, pyzazine, pyrimidine, triazine, pyrimidone,
uracil, cytosine, thymine, isoquinoline, phthalazine, pteridine, naphthyridine,
acridine, cinnoline, phenazine, quinazoline, phenoxazine, quinoxaline,
phenothiazine; wherein, when substituted, a group is substituted by one or

more radicals selected from the group consisting of C4-Cg alkoxy, halo,
hydroxy, amino, trifluoromethyl, C4-Cg branched or unbranched alkyl, C3-Cg
cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl and phenyl C1-C3 lower alkyl;
R1 is selected from the group consisting of C4-Cg branched or
unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, C3-Cg
alkenyl, or unsubstituted or substituted phenyl C1-C3 lower alkyl; wherein,
7



10

15

20

25

phenot hi azi ne; wherein, when substituted, a group is
substituted by one or nore radicals selected fromthe

w@e@apsvensi sting of C - CQ aI koxy, hal o, hydr oRQT/US2004/040667

am no, trifluoronethyl, -Cs branched or unbranched

al kyl cl oa ycl oal k | oner al k
M@ﬁﬁUbgﬁW%@K%W@ﬂS&'bP%&% Y Bpp o miSiesagiil seacted from
e e R L s A R A REI

trieiorabiyl .C aﬂbh@@blrun@ranahéuteﬂk it eycloalkyl, C3-C
substltum ﬁ@;%c/i& Cl- | oner al kyl; %e??% &,he yh 38

syctiealikyubwér alkkygrphepy! an@ pbet\ylt(m-em lbwem ra&ybr rmr e

A e AP R T R e
ﬁg!"c?%?é SR AN Dhenyl and phomyl _c1. &3
| oner Rl ikskeleated fRRmating giﬁups:onssthg)qf hydragen; h@iraXyj amino,
SR el Tl BB o4 051 45 Bl oo
ARV A B B M A CRIBUBE PR garoonyt

al kyl, C3-C8 cycloal kyl, C3- Cb cycl oal kyl | ower
al kyl, phenyl, phenyl C1-C3 | ower alkyl,
pheny Raisisetadied fR8m thesgrioaptoamsistinghof lae unswmbptituted or

b ﬁf#&gﬁg\&wgngrﬁﬂéﬁé)ﬁeﬁ CECrdhupt gk iopReniclige lower
}O‘PCﬁd)@deerféikﬂ gimdﬂ I@IJGB/\@W@HHWI imidazolyl C1-C6

ower al m azoI C% | ower

E%l o alkyiapmhtbvl ma&lwmkxﬁl quinoling moCﬁSrlgwemU(m indolyl

&"’“@éﬂﬁw%y Yl PERabinhsll) RIS IR Aty bonggfhrany! €4-co

oW ally| Kivénzdweiionjl €azeb)oweialkgl, Iomes ralkighed 6F ufisranched
branched or unbranched al kyl, C3-C8 cycloal kyl, C3-C8

aliyl, @4-Kygl cyCloaliyl] Oyl g aydﬂyalkymﬁﬂe [GBvel eﬂlqdyd)r C3-Cg alkenyl;
wherein, when substituted, a group is substituted by
mr@n when substitvidd; aselosptie subsiiitechiey gneos more radicals

SRRl *rw% e 9?9#?;96‘5'5@# R EIECR Aty Phste,RERRYI C1-C3
%ﬁ{"%ﬁ%‘ hidoxg Ao oo i Brofibth Al At knedipw, |

@ﬂawaled(@*w@lrwlenéwoﬁﬁ blwiénadilbxy C 9v&¢ bedrichied or unbranched

phenyl, phenyl C1-C3
alkyl, C3—Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3

lower alkyl, thiophenyl, thiophenyl C1-C3 lower alkyl, furanyl, furanyl C1-C3
lower alkyl, pyridinyl, pyridinyl C1-C3 lower alkyl, naphthyl, naphthyl C1-C3
lower alkyl, quinolinyl, quinolinyl C1-C3 lower alkyl, indolyl, indolyl C1-C3 lower
alkyl, benzothiophenyl, benzothiophenyl C1-C3 lower alkyl, benzofuranyl,
benzofuranyl C1-C3 lower alkyl, COOH, COR6, COOR6, CONHR6, CON(R6)2,
COG, NHR®6, N(R6)2, G, OCOR6, OCONHRG, NHCORS, N(R6)CORG,
NHCOORG6 and NHCONHRG;
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| ower al kyl, thiophenyl, thiophenyl C1-C3 |ower alkyl,
furanyl, furanyl C1-C3 |ower alkyl, pyridinyl,

w@oosasiyd Cl- C3 | ower al kyl, napht hyl, napht hp¢T/0320€8040667

| ower al kyl, quinolinyl, quinolinyl Cl1-C3 |ower alkyl,

i ndol yl, indoJyl Cl1-C3 |ower alkyl, nzot hi ophenyl ,
bons R BAERLA T 35 OBR CAmNSING B v PITANeS or
R AN s Ch RIS ke ST g G or phenyl C1-
Egﬁgwgﬁ HCOR6, N(R6) COR6, NHCOOR6 and NHCONHR6; R4 i's
Se ectegHMﬁnnthe group consisting of CG] -Cs branched
or unbranched al kyl, C3-C8 cycl oal kyl, C3-C8

cycl oal kyl |ower al kyl, or phenyl Cl- C3 |ower alkyl;
The preferred conpounds are selected fromthe group
consi sting of.

L/ -{(3S)-1-[(3-hydroxyphenyl ) nethyl]-1-nethyl - 3- pi peri

di ni uifhe}prefetrdd(ddnpounds are selected from the group consisting of:

AT RSP B e by et TS SpeRamilhty)- (8 ©
m&tﬁﬁ@x@/&_s?{a%ﬂg%@aggwI&;éaéaﬁwpmyro%mdrmgltnm&@bcetate;
Mgﬁ{% eibtylxylg | omﬂ]—% toxardheyigrpinedearaenyilMA(P S)k-1 ti(E-

sinam de tri s . .
BrRtTebEa e bR R Ry gy H-tessinamises per,
diffiordaddtatet / - [ ({ 4- net hyl - _ _
S-L‘érret hyl ox%/) carbonyl]-4H1,2,4-trjazol-3-yl}am noa ca
NottAgi1-I(3-hydexypbenmdineiyil ubtedadet-aiperidiniumyl}-N-[({4-methyl-
?@g@%ﬁ%@%}gg@?mﬁ,ggﬂmalzbil.s?yu}'a%iﬁay&a-r@aml@.m%%ide
tyfilroveagstatay] ) net hyl ] - 1- +r\n&*t hyl - 3- pi peri dini unyl }-L-tyr

' ' trifl t ; .
RPN et icntearbapy Ea bavsa 2y anbe)rarann b N Stslid
hydiesbiealnstnit T ety pperidntumyLLroshame ¢y,
tfluosoacktater i f | uor oacet ate; The nost preferred
I d f th St f:

A T e e A R S A RSN
Ry ARXGBhEA & thyl -t ®I-3Lpiperidiniumyl}-L-tyrosinamide
trifluoroacetate;

The most preferred compounds are selected from the group consisting
of:
N-[({5-[(ethyloxy)carbonyl]-1-methyl-1H-pyrrol-3-yl}amino)carbonyl}-N-{(3S)-1-
[(3-hydroxyphenyl)methyl}-1-methyl-3-piperidiniumyl}-L-tyrosinamide
trifluoroacetate;
N-{(3S)-1-[(3-hydroxyphenyl)methyl]-1-methyi-3-piperidiniumyl}-N-[({1-methyI-
5-[(methyloxy)carbonyl]-1H-pyrrol-3-yl}amino)carbonyl]-L-tyrosinamide
trifluoroacetate;
N-{(3S)-1-[(3-hydroxyphenyl)methyl]-1-methyl-3-piperidiniumyl}-N-[({5-
[(methyloxy)carbonyl]-1,3-thiazol-2-yl}amino)carbonyl]-L-tyrosinamide

trifluoroacetate;
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[ (3- hydroxyphenyl ) net hyl ] - 1- net hyl - 3- pi peri di ni unyl }-L
-tyrosinam de trifluoroacetate;

W@ 20050386 1- [ ( 3- hydr oxyphenyl ) met hyl | - 1- met hy| PGF/psmes/040667

di ni unmyl }-/V-[ ({1-nethyl -

5-[ (et hyl oxy) car bon pyrrol - 3-yl }am no) car bony
pnaph ﬁW@%@WW'H@W?&?L %{acet at e;

L/ -{(3S)-1-[(3-hydroxyphenyl)nethyl]-1-nethyl -3-piperi
diniumyl }- L/-[({5-

[ (et hyl oxy) car bonyl am no) car bonyl ]
- L- tyr03| nam de tr :l'hgdyyfzﬁ% a?athH har maceuti cal »

ﬁcce% ble salt. I\/Et hods of Prepar ation Preparation

OBunds of Fornula (1) may be obtained by

RO BB URYB T HonfiuR! ﬂ)?ﬁ{évrtﬁa%bt’éﬂféﬁ 19y amé/m@ Highetic

illustrated in the SchenesS bel ow. Th hesi s ‘
pmeddmjs some dlagkicBetie ﬁh@tragechmao%weén%bels%a heisygthesis

c%ép %%ﬁr?f Fgglﬁn%% %B@?c;’?'bgag%rﬁé%&%lﬁg %rﬁj%lohﬁﬁg SfFormula

}Jhé‘hhg eV fetiVor aiffersit R1IR3RS, REoawe REJ which achieacted,
corrpatl bility with the reactions outlined herein

PG ﬁub%tépemﬁéfm% Are pwitatie peotegtak to agkikvaCPBIRRLIbility
ﬁ/@ﬁ@ﬁ%?%éct% sL i Hér%wg g Héﬁrjo‘éé%%gn Wlhb@e gases,

Tes ar e shown vv|t Pie conpounds,
tlgferim%gbls u‘omd pddnldssif thee hature tgepenﬂlymd;qlosaf e\dﬂnlatsame 1
esi n- bound  ami ne .
§PR?’I’“§§|Q§§ shows it Iaﬁp@qlﬁ%ggrrn%%%gs tkl)‘an |rsemgr% y {of illustration
é Q)%i renebenzyl oxy- benzai dehyde (DVHB resin) with
y pro ‘ected dianmne HCl salts 2, which were
prepared from Boc-protected diannes 1 (Schene 1).
Beac%wlﬁgns f 3 with Fnoc protected am no acids,
renoval of the protecting group, provided

RRS|MbEGHd leﬁ\é§3 WRHe Présardd bvwmd@&twmkwnencmmeﬁnethoxy-

w th resin-bound internedi ate to afford t
émmw@pmbagzylew-bebwdahm% HQMMB w)ofvl&a@%ﬁéotected

}Ja?rsnﬁg%& éitsti,%%lgﬁ \A)@ré I';Srepared from Boc-protected diamines 1
(Scheme 1). Reactions of 3 with Fmoc protected amino acids, followed by
removal of the protecting group, provided resin-bound intermediates 4. The
amines were coupled with resin-bound intermediate 4 to afford the
corresponding resin-bound ureas 5. The ureas were subsequently treated with
benzenethiolate to give the secondary amines, which underwent reductive
amination with appropriate aldehydes to produce resin-bound tertiary amines 6.
The amines bounded on resin 6 were then treated with alkyl halide to afford
quaternary ammonium salts, which were cleaved by 50% trifluoroacetic acid in

dichloromethane to afford targeted compounds 7 (Scheme 1).

10



benzenet hiol ate to give the secondary am nes, which

underwent reductive am nation with appropriate
w@b@slyites t o produce resin-bound tertiary am PEFUS2004/040667

The am nes bounded on resin 6 were then treated with

al kyl halide to afford qugpﬁr nary ammoni um salts,

whi ch were cl eaved by 50% ?meu%roaceti c acid in

di chl oronmet hane to afford targeted conmpounds 7 (Schene

1). Sgh - Nosyl Boc s, D H%l}ll\l—@‘t\ VoM HN
b SarT X o S %ﬁ@“ ey SYEeN
~T] g f, Iy Sr R2 [HC! syt Wi "% ve HBCoﬁvk/id ons:

a) 2-nitrobenzenesul fonyl chloride (Nosyl-Cl ) a

pyri di ne, CH2CI2 OOC- rt; b) 4 M HC
, 4- di oxane c) 2,6-di met holly-

R§| ys be i bq&z&ﬂ'*ﬁehyde R in), . MFH
opr opyl_e.t_hyl_a,m.ne 1098 acst@™aci d 1 n
thbeIZB py @ i di none,sart; d) Frocpr ot & '

d am no
aC| dsR11, 3-dii sopr opyl car bod| i mde, 1-hydroOx %
azabenzot4r| azol e, 1-net hyI 2-pyrrolidi Aone, rt; ) 20%
pi peridine in 1-pethyl - yrrolidinone, rt; f)

4- ni t r obengete ehi oy e \di i sopropyl ethyl am ne,
NNdi met hyl fo ma 'dq,MHBdlerqor%rret-Hléﬁ-e, rt; g) K20ocs,
PhSH, 1-nethyl - pyN ol i di none, rt; h) RZCHO,

Na( QAc) 3BH, 10% ac acid in 1-nethyl -

pyrrolidinone, gt; I) acetonitrile; j)50%
trifluoroacetic acid in dichloronethane, rt.SYNTHETIC
EXAMPLES The fol | pwi ng exanpl es are provided as

i kY i gesent
LR

OH
7

Conditions: a) 2-nitrobenzenesulfonyl chl.oride (Nosyl-Cl), pyridine, CH2Clo, 0
°C —rt; b) 4 M HCl in1,4-dioxane, MeOH, rt; c) 2,6-dimethoxy-4-
poIystyrenebenzyloxy-benzaldehyde (DMHB resin), Na(OAc)3BH,
diisopropylethylamine, 10% acetic acid in 1-methyl-2-pyrrolidinone, rt; d) Fmoc-
protected amino acids, 1,3-diisopropylcarbodiimide, 1-hydroxy-7-
azabenzotriazole, 1-methyl-2-pyrrolidinone, rt; e) 20% piperidine in 1-methyl-2-
pyrrolidinone, rt; f) 4-nitrobenzene chloroformate, diisopropylethylamine, N,N-
dimethyl formamide, dichloromethane, rt; g) K2CO3, PhSH, 1-methyl-2-
pyrrolidinone, rt; h) RoCHO, Na(OAc)3BH, 10% acetic acid in 1-methyl-2-
pyrrolidinone, rt; i) RX, acetonitrile; j)50% trifluoroacetic acid in

dichloromethane, rt.

11
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invention but not limting in any way: Exanple 1
Preparati on of

WO YHo5(038)¥6 1-r ( 3- hvdroxyphenyl ) met hvP- 1- net hyl - BET/US2004/040667

pl peridiniunyl > N-r(l"5-r(net hyI oxy) car bonvn- 2- f ur anyl
>am no) carbonv - L-t Jor oacetate . i
a) 3- Ani no- N- ( 2- ni t rRYRAHERSL ARSI LED: 1 o] i di ne HCI
salt To a solution of
3- (t eAt - but oxycar bonyl - am no) pyrrolidine (20.12 g, 108
mrm' ) The falﬁﬂvmg exBrmpids/ drecprovigedras Bnstraiiveoed ihe pesento
Ed ]] &,n i(a{1 2 nmmol ) of anhydrous pyridi ne,
FWPPB% UbPoLirBindduPtY 8ot 25.2 g (113.4 mol) of
2-ni trobenzenesul fonyl chlori de, The m xture was
warned to rt over 1 andgéiélﬂ?-ﬁ’-'&d-at rt for 16 h. The

pipéﬁdm&&ny]}nm-m@1gr_eghﬂbxy!@[bDMSZ-MM'@d:arbonyll-
washed with 500 nL of 1N aqueous HCI solution tw ce.
hﬂﬂﬁg&&ﬂﬁé—glﬂ%ﬁﬁ%a er was dried over MySC<4 and
5)3@%{1&{0%5&% rLﬂoMé‘ﬁiéhesﬁh@nWWn@H@m‘éﬂ%C%@lﬂ for the

next step further purification. To a m xture

of théoabeslatior of at(&lt-huMcm@oayl~anHpru@llqm2%g g, 108
added 136 nL (544 mmol ) of 8 g
sunel inAS0 mieoﬁaahyﬂfeuwsetaylen@ @aloatderat G 8¢ was added 13.1 mL

ERIE EMAIPbEEnhraas g%@@ﬁdeﬂb%@%ﬁénb%dd?n&@&ﬁmcgveﬂ 3.4
fraol) o 2Mitrabenzenesetiaeyl ebidridenyThemnixtaré Was evaidiedstal it over 1
o R a2 ts boGep o2y Soufelfink B hPgHs oA
%qg%o%g E%ﬁdo§§ %T‘onz Afler tRe ?&Lﬁtﬂ%nﬁmrelw@s ’séirred a(t rt for 30

3.46-3.35 (m
iththe?orgamb I r(\)[%as ée;b&ratét) arWH%shéalwitlbswmlﬁbﬁ‘yN aqueous

noattnm oXbe mﬂﬁmg aEgame lpyer was dries o¥RINeS Bruend

yl ) net
s9n¢entrea¢ﬁw yas® o] ho raside s usadfor the BEKhAISRMthepfrther
gpﬂgé%'g @ a mxture of 7.20 g (10.37 nmol, 1.44 nmol/g)
di met hoxy- 4-
To a mixture of the above residue in 140 mL of anhydrous MeOH was

added 136 mL (544 mmol) of 4 M HCI in 1,4-dioxane solution. The mixture was
stirred at rt for 16 h, concentrated in vacuo and further dried in vaccum oven at
35 OC for 24 h to yield 3-amino-N-(2-nitrobenzenesulfonyl)pyrrolidine HCI salt
as a yellow solid (30.5 g, 92% over the two steps): TH NMR (400 MHz, dg-
DMSO) & 8.63 (s, 3 H), 8.08-7.98 (m, 2 H), 7.96-7.83 (m, 2 H), 3.88-3.77 (m, 1
H), 3.66-3.56 (m, 2 H), 3.46-3.35 (m, 2 H), 2.28-2.16 (m, 1 H), 2.07-1.96 (m, 1
H).

b) DMHB resin-bound ethyl 4-[({[(1S)-1-({4-[(1,1-
dimethylethyl)oxy]phenyl}methyl)-2-({1-[(4-hydroxyphenyl)methyl]-3-
pyrrolidinyl}amino)-2-oxoethyllamino}carbonyl)aminolbenzoate

12



10

15

20

25

30

pol yst yrenebenzyl oxy- benzal dehyde (DMHB resin) in 156
nmL of 10% acetic acid in anhydrous

wda.20usibsphe 2- pyrrol i di none was added 9.56 g (31rAT/IRINN/040667
of exanple la and 9.03 niL (51.84 muol) of

di i sopropyl ethyl anm ne, followed by addition of 11.
( 51. S'EO @rpPgurgiofsody Grﬁ1pr3l7a@§ivqwifx§/ 6%%%& 862,6¢ ‘E’%ﬁth‘”%"d"

. eglsl&%sbte'\?gglﬁ% ﬁ c%%gd%gﬂmg%gés nﬂ lnffcé'_?zé% & 1(50}8 @icetic
4did In aBhydi2oe 1mn)etlaly1£2 pa@blidiiBone @58 added 9r6é gr (@9 u1 mm@) of
exaTR B aan s L (8 TerolRdr Sisppromgetiv) afing doligwed by
§9&E§H nf% %@ ﬁ’ﬂ‘gh mﬁho@l)ﬁ s%mm SaciotyMRraRIRIg. §&ltdY the

rous - 2-pyrrolidinone was
et shglmb@urg was shaleroa) rtcﬁcbr ﬁrbcth'enye(smws @rashed vitlyDMF (3 x

280 belactr BTaisoga L 8259 i’ @b%fﬂ%é?rz%oem% The

di i sopropyl carbodii.m de. After t
mltgﬁdﬁg% 43S el dn veqiun Qb 3ted TSR e analysis
N @gx R2pn), CH2C12/I\/EO—|(1 1, 3 x 25 rrL) and MeCOH

X

" The resulting resin was dried in vacuum
oven B> BBHATE cofrsmnmg (066 mangl; 1.076 ramel/g) obther axove resin

B S Thaed T ek A oldRBhe Sl eded 1,889 430 mmob
WFnﬁ@DF@ﬂBU?-W aha Mg (oP@ rhﬁfdm oﬁ’ﬁﬁyﬂfdklyk‘l-Bu] *

The abové resin (0. 1) wa ated wth

ambwzp@nazmlexéoll@wg% bycad@idg)mofrﬁaBZWL {25 ﬂ§rm|61|°i)cﬁfn1@$re

foBroREcaRiolids aBriby Fesulfth APAIRIWES shakbRat figraa
tﬂepl%irﬂ\ifvag washeadhyith DIF @3 r25hmL), CiyCldMedHh¢tid, 3 x 25 mL)
sol uti on was added. The m xture was shaken at rt for

aﬁ@'Mé’(DH](@ xnwm gwgrr@#éémtmg résin wasidred. lrﬂﬂdcd’uhﬂ dv%ﬁla't 350C
was wash x 25 m), CH2C 2/ MeOH (

8 24Lh). Ancaneéxuqad amoum ofitgsin Wﬁé oleaygd Wity SPefstrﬁlt\wceﬂc
[ 5
%wsﬁﬁtd cﬁvgf%%ﬂ#%ﬁevéi 2078t e d W ERLB Bt 388 gihofftated in
¢ 'l\ﬁSQE% |ssPanbaRBfer 2 h at rt. The resulting -
sol ut'i on ‘wa con entr at d in vacuo:
The above resin (0.860 mmol) was treated with 15 mL of 20% piperidine
‘in anhydrous 1-methyl-2-pyrrolidinone solution. After the mixture was shaken
at rt for 15 min, the solution was drained and another 15 mL of 20% piperidine
in anhydrous 1-methyl-2-pyrrolidinone solution was added. The mixture was
shaken at rt for another 15 min. The solution was drained and the resin was

washed with DMF (3 x 25 mL), CH2Clo/MeOH (1:1, 3 x 25 mL) and MeOH (3 x

25 mL). The resulting resin was dried in vacuum oven at 35 OC for 24 h. An
analytical amount of resin was cleaved with 50% trifluoroacetic acid in
dichloroethane for 2 h at rt. The resulting solution was concentrated in vacuo:
MS (ESI) 435 [M+H-tBu]*.

¢) N-{(35)-1-[(3-hydroxyphenyl)methyl]-1-methyl-3-piperidiniumyl}-N-[({5-
[(methyloxy)carbonyl]-2-furanyl}amino)carbonyl]-L-tyrosinamide trifluoroacetate;

13
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M5 (ESI) 435 [ MtH-tBu] + . c¢)
L/-{(3S)-1-[(3-hydroxyphenyl) net hyl]-1-net hyl - 3- pi peri

waleeososdhd - L/ -[ ({5- PCT/US2004/040667

[ (et hyl oxy) car bonyl ] - 2- fur anyl } ami no) car bonyl ] - L-tyro
sinam de trif[uoroacetate; To a m xture of 56.4 ng (0.4
mmol ) et hyl nethyl 5-am no-2- furancarboxylate in 5nL

of an?%%rrﬂH&ur@'d?rﬁeoi ﬁwgfgdﬂgmﬁmw%tﬁ\gdﬁ&h%s%nﬁmo@ 42

ni trobezenec ormate he réaction m xture
Manwrboxyddtean Smoboof ashydnoas wichléromethane armsrrsigedddS mg

on ent F 88? f}%{ﬂ%@%ﬁﬁaﬁ]‘%ﬁﬁf’é#ﬂﬁﬁm whstirred at

kot (éﬁbeﬂa‘tl[n(ea‘or half an hour and concentrated Dnsopropylethylamme
nitro -3-pyrrolidiny

(@-Mmﬂg 0. Do BMHEmesithesnHy-(1 Jr ity A S)- -2

Hioprear T lsby SRR B otk A RRCHHE! D' @Thmol) and
@iﬁ?é?eh l’fUﬁQah'ﬁde 65 )rmdrefﬁd)dedwb(ﬂabétﬁammbdme) amhdhaked

(3 x he resulting resin wa

O?ienmwhto\Té\& rssllr@sa@\A@Sh@ﬁ veiih & zﬁ?rhzé%éﬂymié %&!&POH (11,
3%{1%3;)2 ea1\r/mi_) ﬁlngt Iﬁoéi Y Q t&' r%gﬁ@pg 6ﬁ£’in was
was concentrat ed in _vacuo: I\/IS (ESI)
drigd imvasuin ovenat SR GRS Br yAR 887 ea' 'JB Hﬁ%?g)gfe%w was
e ByFR o PG R R AR oR R ol 2%, A0 T
FESiid H%%Wé"s%d%%nﬁﬁ@éﬁm @cubtwrsa 9) B16tdw+|assn]+

was vvas x 10

™ a<m1>ﬁura_g>f therﬂmvz/dmmesln;(OﬂG) msml) 11106 iil8) Ofahm%bm—( 3

)XV"%ATL%'? Sﬂqu‘?d Wﬁ%ﬁﬂ mmsﬁgmg‘t%%?n%ie& n%&%mol) of

509%.4 1 f
S CRst s 2R ROsh bR PR A ATt idh2 . g resingwes
WRsheaEenNbMR e 0 ma):wzowx(ﬁaml)@mwomu,) +

To a m xture of the above dry resin 5 (0.16 nmmol) in 3

OHSECIoMEOHIC | BixaAthytl) and Me@t Byt 1@y ridia wiskitiing resin
sol utlon was added 293 ng (2.4 mmol) of

rRydhiecin eRuus eedy 8e38.9C fod @4th. man (@hadtivabainoont of resin'was
sodiumtriacet oxyborohydride. After the resyltin
cloaverdaviitn 80%HaRuproacetie apts#ln@bcmor%%af}eeih ;ﬁ R. The

m@;&’grggj\goltutlo%s(g’oncen?ra?Lc} in \%_C%O K/{El.\%) (4%1][M+3H sz&]q'

To a mixture of the above dry resin 5 (0.16 mmol) in 3 mL of 10% HOAc
in anhydrous 1-methyl-2-pyrrolidinone solution was added 293 mg (2.4 mmol)
of 3-hydroxylbenzaldehyde and 508.8 mg (2.4 mmol) of sodium
triacetoxyborohydride. After the resulting mixture was shaken at rt for 48 h, the
resin was washed with DMF (3 x 10 mL), CH2Clo/MeOH (1:1, 3 x 10 mL) and

MeOH (3 x 10 mL). The resulting resin was dried in vacuum oven at 35 OC for
24 h. An analytical amount of resin was cleaved with 50% trifluoroacetic acid in
dichloroethane for 2 h at rt. The resulting solution was concentrated in vacuo:

MS (ESI) 537.2 [M+H-tBu]*.
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MeOH (3 x 10 nlL). The resulting resin was dried in
vacuumoven at 35 0 C for 24 h. An anal ytical anpunt

wobtosmsiom was cl eaved with 50% trifl uoroaceti cPEUSRM0H040667

di chl oroet hane for 2 h at rt The resul ti ng sol ution

s concentr te in vacuqg: M5 (ESI) 537.2 [MHtBu] +
Tp argbdurg &f qttﬁ 6ve ik e (@ Odripmadain m*,x FANMYEr9US n

éc@ﬂoﬁﬂﬁlfea\%‘é’ 958’ 1807615.%?? grrhhﬁe)"@‘sio@&ﬂ‘éﬂm]n% 7A1‘%r—thé(?m§ture

i odonet hane m xture was sh

wasfahrakéf airt foh¢6 I‘n$$h|eﬂ rem;s we@sn&sheu Wwith DVWAF (3 <1 0LanL),
CH2Cl 2/ VeQH

m
kot OH A1k Ao 10 e MU B Figanchaso 6z Mdmu

vacuum oven at 35 OC for 24 h. The dég resin was
T hedesulting resin was difedsinogaauuMm avenatdd e faci2d h.nThe dry resin

YR R R fdon e Bacid A A7 BBl Bl ffane at ot for

2ROATRIr the ﬁveaoégéeefmitnbnfmwé@lm@éd ¢h@eésinivias treated with
di chl oromet hane at rt for 10min. The conbined cl eavage

§aq>hher sl wé 5@"/%Uiﬁ|é'@mqfﬂl§@0idwlW@'ﬂléronﬂﬁ@aﬂésﬁtdb@r\ﬂ@@m

&H% an‘?@wl\%f %vﬁg%@@? e %@géﬁt‘?éﬂg}ﬂ‘?g ypl:{?osg%ergéld ue

WastpungleWUSmgl@géu?(}h @eﬁ?rperan’atsﬁe}lFPﬂl(D syh@ndwithra YMG ODS-A
% tri or oacet | ' a = ]
(L3R cobirn B0 it aS BumdBoehing i A 46 995 Bip 2 min,

ESIg%quﬁ@nvgﬁﬁré(@s)Héo[(bﬁ% trlfluoroacetlc acjd) and B = CH3CN (0.1%

r oxy met h peridiniuny

trifmbfdéi:e[tlb%id))ﬂtmxp@d:af @Qﬂm_limn to produce N~{(3S) 1 [(3-
ur anyl } am no) car bony tyrosi nam d
hV@WMB%@%)@ﬁ%iM (mmhyér%pwma@lmu@n N-r;({ﬁ Kmedindexyjcarbonyl]-

PRSI Sl AL

g N I
AT BRWIer S RRE ORI 2 Stebo): WIS (RIS, ¢ 4
wer e Pregesding inThsindlar meanvesras @errmvbednalekarrmlarll hui replacing
smlpb-z-mraBMpkﬁatm&h th& appraphiate hetepoeydic atnines, the
129bdhag listed RPFabRON et prdpdfed. ThemmiRed Werd Iomiddrtially
av§ ekESRT6L ExtrhyieSHs drd bavHicR Ipfepiirtd dd¥brding to
EP48555A1 and J.Med.Chem. 2000, 43, 3257 — 3266, respectfully.
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6 578.97 564.2 BI OLOd CAL EXAMPLES The inhibitory
wekdsos®4of conmpounds at the MB mMAChR of the pPEBEHL004/040667
invention are determned by the following in vitro and
in vivo assays: Analysis of |nhlb#FIOn of Receptor
Activation by Cal cium Mbiliza 1) 384-well FLIPR
assay A CHO (Chi nese hanster ov ry) cell line stably
expressing the humih )8 acetyl chol i ne
receptor is grown in plus 10?@FBS 2 mM @ utam ne
and 200 ug/mM (418, C8
and for plating in preparat|on ‘ assays using either
enzymatic or ion chel ation net héds. a-day before the
FLIPR (fluoronetric imagi ng plate read
are detached, resuspended, counteeg pd plated to give
20,000 cells per 384 well in a vol une. The assay
pl ates are bl ack clear bottom pltateg, Becton Di cki nson
cat al og nunber 35 3962. After overi ght incubation of
plated cells at 37 degrees Cin agdssue culture
i ncubator, the assay is run the next day. To run the

assay, nedia are aspirated,Table1cells are washed with
1X assn\l hiuffeor (145

1= — LoV N, 2. S5ravtKE y 1OV 9]
10V HEPE%a"iﬁlg MyCl 2, 2.5mM CACl 2, 2.5mM MS M
propenecid (pH 7.4.)} Cells are then incubated wth
5Qull of Fluo-3 dye (4uMin assay buffer) for 60} - 90
m nutes at 37 degrees C. The calcium sensitive dye
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fl uorescence upon response to ligand via rel ease of
calciumfromintracellular calciumstores. Cells are

woem@essow t h assay buffer, and then resuspendeBCT/HSBOUO40667

assay buffer prior to use for experinents. Test
nists are added-in 25 ul velupe
and pl ates dre incubptedOat 37 degrees C for 5 366(4'2

m nut es. A second addltl §1 then made to each well,
thils time with the agonPst | enge, acetyl chpli ne.
It is added in 25 ul|vol ume on the FLI PR instrpnent.

Ca_l LM resnohses ar RaSHE er In\l r\ln H
oot \.o\.lr.l\.lll\.l\o\.l T y—\J Iullyco |||

fluorescent units. To neasure the activity of
inhibitors / antagop®ioGREAL EXAMPLES | i gand is
added at an EC80 c n'CEth‘r‘a‘[‘l'Un—a'rTU_tl"fTe‘ant agoni st
| C50 can then be determ ned usi ng dose response
yti.on cu Th t
The latblomierosSs opcmppinds riaIaa AR Ife Yié gy fovention
i mA d b
ﬁh@rmﬁbe"o[@Z@%dfgﬁgvavﬁéqoéﬁgéieﬁﬁé%@a“ﬂ%ﬁ. zation as
preV| ously delscrl (kj)ed . CHO Iclel | s stably expressing M
wer e ated in 96 we bl ack l1/cl .t
Bnaiysis ofnbibiioniet RecaRser Activadon b Caldium Moldlizafon:
| oad nedia (EMEM with Earl'
EIEIB?&W%I #‘L}ﬁﬂg %Q&yﬂde BSA ( Si gng, Sg Lou:Ms I\/D)ar anz
gd\mﬂbél(bhaaewehs < mylmebhall‘y) @etld:nﬁfsttakdy esprEssingitieduiman M3
uo ec P
Anlipcptriphalitespogpt OFiR IR es%ﬁﬁ\"‘&éﬂ%‘ﬁ@&z mM
‘E’Tﬁt%r@ﬁ%@; nalsd u%lﬁfi'@@@ Bklidafe 8stachBE 6T rvinté®atice and for
and I's were incubated for 10 m nutes at
matmg @qarepameoe forrassayasisiw e:thermyamlmqmqrbghel@tlpar

BB e et R ABLEI gl oo sy

B% aredetdchiad! r@% éndbd%@ﬁ@cﬂ andl. platet iy 20,000r9dlis per
gl ucose, 20nM HEPE igH? 4)). 50 m of conpound

B84l in1a 50 1 volug@. f hgnassay plaée%a%plﬁcm&aa@@@@nhﬁ@tes
P15 PGSt bS8, 185080 By ol ot petc
REM at BRaegreddC iR tiskhe eultlas indubbies) thwl‘assay is run the next
day. To run the assay, media are aspirated, and cells are washed with 1x
assay buffer (145mM NacCl, 2.5mM KCI, 10mM glucose, 10mM HEPES, 1.2
mM MgClz, 2.5mM CaCl,, 2.5mM probenecid (pH 7.4.) Cells are then
incubated with 50ul of Fluo-3 dye (4uM in assay buffer) for 60 — 90 minutes at

37 degrees C. The calcium- sensitive dye allows cells to exhibit an increase in
fluorescence upon response to ligand via release of calcium from intracellular
calcium stores. Cells are washed with assay buffer, and then resuspended in
50ul assay buffer prior to use for experiments. Test compounds and
antagonists are added in 25 ul volume, and plates are incubated at 37 degrees
C for 5 -30 minutes. A second addition is then made to each well, this time with
the agonist challenge, acetylcholine. It is added in 25 ul volume on the FLIPR

instrument. Calcium responses are measured by changes in fluorescent units.

17



10

15

20

25

30

the dye | oaded cells were exposed to excitation |ight
(488 nm froma 6 watt argon laser. Cells were

wa@edswstoed by adding 50 ml of acetyl choline (OPQF/LS200MM40667

final), prepared in buffer containing 0.1%BSA, at a

e ag 60 o BB R B ERRUST5En s accea
HERS BRE caficaitABn, hRd B8RS aRtagdmist $CQYtdrthensid deteffithed using
change Th emssion intensity is directly related to

dgsemsiponsedilvtiomcuses| Ihe qdrad gntaganist|usederiteMsels
fromall 96 wells is neasured sinultaneously using a
%%%‘P'E "CCD canera. Data points are collected every
second. This data was then plotting and anal yzed usi ng
G aphPad_PRI_SM sof t war e. Met hachol i ne-i nduced
%)r%gﬂﬁUcﬂdEﬁ@%&taYOn Ai rway responsiveness to

gﬁhﬁ%‘inﬁl 6%%%%%2%&4&8& an cg‘a@h§ weld raﬂﬁfy%@ﬂ rﬂ)%on itoring

al bC m ce group). Barometric
roeptorsantiyatphyalviam mobilizhtiomas puevoasihalksedbedusBHO cells

HaPhLPiarEssing I3 A CHRR Jeke R tER g9 Welkh Sk ey deay; bottor

[ hi al hal | LWt t hachol i )
Rl A Ao R s e oS AB iRl T RS WBS 1pg i of
! ] \ . 0 0 ; I .
TR M i a0 o RS (SRR S Louis
i@)eand 4 o [dhaiBsacetoxymaethiyt estee flvordscentitidiaator dye (Fluo-3
Riti ot iBrakt Prohes Bbeteo O R naihaeRroRr S| GnJde dve-

1 . " | i . . . -
244 RSO thoBLPREIEL Nl gt -
AMyr and g_eﬂs wehseincubetad_ fon 16fminbitesatt 3&cbolGealls wenedben,
35aES Faes Al yupaust o mRihes B85 ¢ Tor Do Bias B384y bufter

. Inir et | ' I ' f
(T Gt Sy 20 RHAINGEE b ®imin KE HENKiRY PORI25 mM

NBHSC@ﬁ,,eqi.d AR OA0L 21.8 KT Al Glé,nﬂ%mgmc_@ge,bZOmM HEPES (pH
referefice as if each individual publication were

2R I50 N 'cg ! ndNdicyo-ddal hyq o8 GRafmh the éé%ap/) was added

I nCor por ate ref'erence herein as though,fully set

and the plaEtes ey incdbated fpt 10mihubt $7YCs dPlatesswetecthen placed
iin’?(;/ S fuio?gscie?ﬂigﬁti iH?en%lrt? prarté ?gader (FLIPR, Molecular Probes) where
the dye loaded cells were exposed to excitation light (488 nm) from a 6 watt
argon laser. Cells were activated by adding 50 ul of acetylcholine (0.1-10 nM
final), prepared in buffer containing 0.1% BSA, at a rate of 50 ul/sec. Calcium
mobilization, monitored as change in cytosolic calcium concentration, was
measured as change in 566 nm emission intensity. The change in emission
intensity is directly related to cytosolic calcium levels . The emitted |
fluorescence from all 96 wells is measured simultaneously using a cooled CCD
camera. Data points are collected every second. This data was then plotting

and analyzed using GraphPad PRISM software.
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enbodi nents thereof. Modifications and inprovenents of

t he enbodi nents specifically disclosed herein are
wowvaokiossothe scope of the follow ng clains. WtPOIUS2004/040667

further elaboration, it is believed that one skilled

in the art can, using the (F)rece I ng description,

Meithacholing-ingducad, bropghegonsriction s fyl | est extent.
%@%ﬁf@éﬁﬁé\&rr@é@%%ﬁa BERGIne #a8 dbRerfiine@raliRy as

ative an not a lirmtation of the scope
OiﬁretshelrwdeBale fnivee(nt# Breach gioypwarom@trlgrpdﬁtbymﬁg@phy was

Gred 9 mgons ennieed i e ERnSCH LEESs Pl dtias been
% bR cbﬁela%e \AAhQHET&HHH?e@ﬁPQﬁ\%V gedistahes Ihteodcur during

reirn be wherein Wien X and Y are
beoriobiad challergelwit, methad’nolma sMice wer@ pregregied avith 5q ul of

e
e

EiéinrﬁxgaleﬂelréhH&ﬂethcaeqmmﬂaﬁe forlnm it hefbraftading a@ﬁne Penh
cl oa

myws@méutf@a Egminsdas Mipsoigre Rehhalsioeshuite epiaspee] o

\%etﬁé' m(e @{Hﬁf‘iﬁr CrhinutSs. PR wak k¥tordedeionitiluously for 7

en su roup 1s substituted by one or
PN staradg @athe mebpm)nadf meonetha@hghm petasediand eqntiying for 5

-] - K
mlpy’q%g(ﬁ%r{@?@ ﬁa%@ﬁbr@gcg{ %\%ﬁ%&"%&%ﬂ%ﬁgﬁ@ 1 plof tEd b’y using
GlapRPsy Prashkybieak, C3- C8 cycl oal kyl lower alkyl; g

is an integer fromO to 7; his O, 1, or 2; gis 1 2,

or 3; Vis selected fromthe group conS|st|ng of
pheny All purbllcgp sy lmclu&iﬁsrl%lt not limited to patents and patent

applications, cited in this specification are herein incorporated by reference as if
each individual publication were specifically and individually indicated to be
incorporated by reference herein as though fully set forth.

The above description fully discloses the invention including preferred
embodiments thereof. Modifications and improvements of the embodiments
specifically disclosed herein are within the scope of the following claims.
Without further elaboration, it is believed that one skilled in the art can, using
the preceding description, utilize the present invention to its fullest extent.
Therefore the Examples herein are to be construed as merely illustrative and
not a limitation of the scope of the present invention in any way. The
embodiments of the invention in which an exclusive property or privilege is

claimed are defined as follows.
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pyridinyl, naphthyl, quinolinyl, indolyl,
benzot hi ophenyl and benzofuranyl; R4 is selected from

W0 b@s59s39wp consi sting of hydrogen, hydroxy, anmP@DUS2004/040667

hal o, cyano, trifluoronethyl, G -Cg al koxy, G -Cg
@@%ﬂched.or unbranched al kyl, C3-C8 cycl oal kyl, C3-C8
&aFRMed Saer al kyl, phenyl, phenyl C1-C3 | ower
al kyl, COR6, COOR6, CONHR6, CON(R6)2, NHR6, N(RS6)2,
and G k is an integer fromO to 5; T is selected from
fhe gAxgmpaisl acdondingfiodroromsaibberainbetdvesr
substituted follow ng group: none, di, and tri
substituted phenyl, thiophenyl, furanyl, pyridinyl,
napht hyl, quinolinyl, indolyl, ben hi ophenyl ,

pyrrol e, thiozole, imnidazoleQ pyrgdzol triazole,
oxazol e, isoxgzol e“ fueran, benz furq\lyl , @os0i ndol e,
i 'zl ne,

i ndazol e, car ba\Zp‘I/e,qlrrén d e

purine, adenine, guanine, xanttd ne, ca&4eine, uric
aci d, azepine, pyridi®e, p %gazi ne, pyzazine,
pyrimdine, triazine, pyrimdone, uracil, cytdsine,
tg m.ne, isoquinoline, phthalazine, pteridine,
it %ﬁe‘('ﬂyri di ne, acridine, cinnoline, phenazine,

qui nayghdm aneine aex aaibtis, AUs NOZabI Bem iPMeRPONBAZING; 1, or 2;
wherein, when substituted, a group is substituted by
one oWVhgst X is au¥yeen and & iscaskon.ois e igLobps 1;

consi gyl T via Y ., 3.0,
trifl g\té'#%gn)éﬁ%?%b°8-c%%gﬁ%ﬁﬁ° B, fis 2 Ron R kyl |
C3- C8V¢jcDp8| by NH; C3- C8 cycl oal kyl | ower al kyl, phenyl

and phenyl C1-C3 |lower alkyl; RS is selected fromthe
gr oup 'érNR%t(Pn@f%‘?x%ooms, CONHRG, COR6, CON( R6) 2,

COG,  pasy %Tég‘téa F‘r%ﬁl’heﬁ?’rﬁtﬁg %Hg%ﬁngﬁwé?d&e\ﬁ[ C1 —C§ éoganched

unsubstituted or subst oxazor. unsubstitu

BF ufbRitichbd ahe/1,| 03- Bz &) dbalkyinE4bs icy blbaikyPlower alkyl,
ano; Wwh when

substituted phenoxy, or cy ; erein,
anbshstituteecr saibgtituted phesylpst unsulatituigd @nsubstitatedephenyl C1-

badrwRE 8l WITRsp i ARG SHBEJILISEE GEotEy BI Rk BY opg or
kAl MR 3o b B oo i) s
hiydifohy O&NIRS, RYhio, trifluoromethyl, C4-Cg branched or unbranched alkyl,
C3-Cg cycloalkyl and C3-Cg cycloalkyl lower alkyl;

g is an integer from 0 to 7;

his0, 1, or 2;

gis1,2,or3;

V is selected from the group consisting of phenyl, thiophenyl, furanyl,
pyridinyl, naphthyl, quinolinyl, indolyl, benzothiophenyl and benzofuranyl;

R4 is selected from the group consisting of hydrogen, hydroxy, amino,

halo, cyano, trifluoromethyl, C4-Cg alkoxy, C4-Cg branched or unbranched
alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3

lower alkyl, COR6, COOR6, CONHR6, CON(R6)2, NHR6, N(R6)2, and G;

K is an integer from O to 5;
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Gis selected fromthe group consisting of an
unsubstituted or substituted foll ow ng group:

w@oosobiodé nyl , pi perdi nyl, dihydroindolyl, PCT/US2004/040667

t et r ohydr oqui nol i nyl, norpholino, azetidinyl,

cupet Furagey im 1 oRETUANRBXT 4 sl AGh g pp S0Bututed
fodldvirgy grosnpt moined df, ramah thfwb@fltwéd phéﬁylsthléméﬁyl Gurbrigs

ﬁilrrﬂ))m% @X%WQHI@FQM”O‘M w@@gggggﬁéy%&g: ?FQ&EQ
?r“&ﬁi’élﬁama%l%ni/rlaz@ie (&a%i@efso%%lls Bﬁ%z?—t] thf&h%yl,
roup’ consi €t1ng of an unsu or

isalstole, mdatdlealdamlw:z@e gn@mmdazdtmgmr;hzmtﬁ Wrmephd@mhe
t.hio hen'¥ | ower

Cl-C6 | ower. al kg/]J( . thi ocpheg
diFaeyie, ARG CATeiPSaYIc a9t (B2oRiNRr PUIARS. mgﬂdaamﬁypyzazme
Byl rgenp) Bl o, T dREoH g et

ldﬂﬂaﬂazlmlptﬁﬂdlmglr]apmmyrtdmegyacrrdmmmrmABe ahdxnyehzme

dfifeine. pRERAE i eale. s otmimsiies eanpy when

aiesptiaited 2a ghoplis Gubsaeed @W@He, or"lrﬁﬁl?é)fdﬂléh?lé @bhé'cted from the

benzoi m dazolyl Cl1-C6 | ower al kyl, C|- branched or
gr@ypmrﬁ@anm%m-Cesalk@q:yw@lq;dfqyrdmxy, @mm tﬁfluom&ttzvl C1-Cg

@aﬁkh?ﬁf @agfaycgﬁg Kyl oéa&m'ae'ﬁ éa Qgg%ﬁaﬂ@.l lower alkyl,

e om t group consisting of G -Cs
%?%néﬁ% Xﬁéﬁb%m %EYICS al koxy, hal o, hydroxy,
am n0R5wwléctédﬁénhttné@mmbns@m@w E€OVREXEONHR6, CORS,
et Ienedlox propyl enedi oxy, butylenedloxy -Cs

hpsHbeHuiedensubstitiedoxagiaroll, kinsubstitutesl or

ﬁ?ﬁ%ﬂﬁﬁé{f%&8%)@%;1{1@11%%&%%%%%1%8lea\Icag% &fm%wsstltuted or

éubsalutéd phanemllor@yaﬁa whergin,avien substitut&d) gl group is

? - | ower al kyl, napht hyI napht hyl Cl1-C3
%ﬁ& |0neq<er Ere raﬂllcala selestechiye he@;oum@n&atmg of C1-

d&%ﬂ’f%@/?ﬁ 6’1 it @%@f |k¥a§ Q%Mloql}g'i% élax%]ogﬁéyl lower
%&%%F%ﬁ’m%ﬁoﬁékébh 8%'3 aﬁg%, hmgdroxy,

amino, cyano and trifluoromethyl;

G is selected from the group consisting of an unsubstituted or
substituted following group: pyrrolidinyl, pipérdinyl, dihydroindolyl,
tetrohydroquinolinyl, morpholino, azetidinyl, hexahydroazepinyl, or
octah){droazocinyl; wherein, when substituted, a group is substituted by one or

more radicals selected from the group consisting of C1-Cg alkoxy, hydroxy,
amino, C4-Cg branched or unbranched alkyl, C3-Cg cycloalkyl, C3-Cg
cycloalkyl lower alkyl, phenyl and phenyl C1-C3 lower alkyl;

R1 is selected from the group consisting of an unsubstituted or
substituted following group: hydrogen, phenyl, phenyl C1-C6 lower alkyl,
thiophenyl, thiophenyl C1-C6 lower alkyl, furanyl, furanyl C1-C6 lower alkyl,
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COG NHR6, N(R6)2, G OCOR6, OCONHR6, NHCORG,
N( R6) COR6, NHCOOR6 and NHCONHR6; or a pharnmaceutical »

waecwspsa e salt. 2. A conpound accordi ng to CPEI/IBA04/040667

consi sting of the group selected from Wen X and Y
ar e c rbon

AR PRy 5 o okl e Tmibheolit E15GR we ik,

héthhyN\haph V\}" €1026 MVeraélgéquumonhw éf@ﬁﬁhn;ﬂ 01&0% loWek%IkyI
is O Uis I's selected fromthe

dobb iodaist & 1108 lowreT el ogerzotgophenyibbangatbiopmnyl C1-C6

I Sy R P oy S LB B

BeizdimidazoW! iC31-cel lewee ki, @Y- C%Gbrﬁh@h@d epDAbRinched @lkyl, C3-
phenyl, thiophenyl, furanyl, naphthyl, benzothi ophenyl

chbybkuaﬂqﬂ Gy cydRélaIkysl GpJGa:Iba@rfalkym dri@s-@galgenyl; wherein,
consi sting of hydrogen, hydroxy, am no, halo, cyano,
whien Isubsiituteds tengroupds ]subssiu’ade@y@ne or jmage radiopls satected from

kDb pnesstrig oL SR AMROHH bho Rl ¥l ca g Hhigxy. halo,
hrBRE arhli®Tkvald, Miudraneti, ARkCNSABYY. ingRbtioxy,

pm;iylmenlg)m butyienmim(y, @4-Carigrahched obahbtanchdd @iiemyC3-Cg
t hi ophenyl, furanyl, pyridi nyl, naphth

qysloalkying-Cg n:uolloylkyl lowrer all, qqthlph ¥Bdr<é3 lower alkyl,

t hi ozol e, i m dazaol eqﬁ%razol e, triazole, oxaz

thiesheryl, dhiopheryldsT- M@F@J'%;fwaﬂ%&wﬁmﬂ' &1 ?ﬁd%%'r alkyl,
gﬂ; dgﬁﬂgbﬁ%{ A m} e'@? @{%lkryl W%SJHtﬁyl ”ﬁa%]ﬂHgf @?JCSaWErrb?kyl
oyinblinylequipglinyd £7i-68, lowgr alkyh éndgylr inaiotiil m-CBrlower akkyl,

ggnzo%|opﬂenyluBgﬁécgthlopwegf’/ll8? Cé f%rgrr}ﬁkyll Sl lf)lf&]%nlype
benzofuranyl C1-C3 lower alkyl, COOH, COR6, COOR6, CONHR6, CON(R6)2,
COG, NHR6, N(R6)2, G, OCOR6, OCONHR6, NHCORS, N(R6)COR6
NHCOOR6 and NHCONHRG;

or a pharmaceutically acceptable salt.

2. A compound according to claim 1 consisting of the group selected from:
When X and Y are carbons, nis1,or2; mis 1,2,0r 3; pis 0, or 1;
When X is oxygen and Y is carbon, nis 1; mis 2; pis 1;
When X is carbonand Y is nitrogén, nis2;mis1;pis2;
Wis O;
Uis NR3;
R3 is selected from the group consisting of hydrogen, C4-Cg branched

or unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, or phenyl

C1-C3 lower alkyl;
qis 0;
his 0;
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pht hal azi ne, pteridine, naphthyridine, acridine,
cinnoline, phenazine, quinazoline, phenoxazine,

W(qmms/@mho ne, phenot hi azi ne; wherein, when subBCT/UL08¢040667

a group is substituted by one or nore radicals
sel ecégsd fromthe group consisting of G -Cs al koxy,
hal o, hyd’r oxy, amno, trifluoronethyl, G -Cs branched

or unVnaBebetéohfrhml the@emcoyslbtua% bf/ﬁhel@la lgﬁiopcrgenlyl furanyl,
I Wer a pheny ower
B¥ F'gl n;gt C%“q Pgﬂ?‘{m@@?oup conS| sting of

COCRBR4Q§)§@B@ x4
substituted oxadl azo ylI7, Lp}ﬁsu SIt I't ? or subH)%clﬂtgﬁ)?ea ino,

bélenoyano, diifluoremethylhen €5 g alkekenC sl alkyl tGHC gecygtazliyl, Ca-
i S substituted by one or nore radicals selected from
CB@YQIO@W m.%gyln@@iyl,mhemcarw|Iowe13a|@| phenylcarbonyi;
cycl oal kyl, C3-C8 cycl oal kyl | ower al kyl, phenyl,

phenyk ‘chn idegeRiEemal 1/9; and trifluoronethyl: Gis'

sel eof?sdyﬁleéefgdhﬁﬁn%g gp?wgéﬁagﬁr%@én Bﬁéulﬁ’%titﬁit'epyclr substituted

pi perdin roi ndo tetr roqul No
idjowlmj gnoap: aose; di, rapbl,trilwbatnlgmbbobphewlnﬂwllomeWI furanyl, .

610, B i i ek o
'Frﬂbléib’fé r}ﬂ/rgﬁ&épind%@ﬂxa%le%okﬁwé ﬁ]r&’én b&h AU

Cl-C6 loweral kyl, furanyl lower al kyl, pyri

isgindgle, dwiazolg, logirbazale, mmldazmleomdaimme @mme adenlne

| %\?E&I; he )%a”gi‘f‘ ol %%é?'da%ﬂ‘"e Mﬁ?&?%%}ﬂ@ﬁw pyzazine,

@&mﬁﬁlrieo‘mﬁzwé annb@ﬁé Qfiratinykodide Ciﬁyr‘rﬁmﬁ liséduidbline,

benzoi m dazol - | ower al kyl “Cs branched or

RHB?QE@%B@I%@ na&kﬂlwdct%la&alﬂm CImmche, ehyenaziny |
ipatdiner Bendtatie, Rindef, Bciiiagtl Hisin, GRER
subdiitiéd, = gromt B@Uﬁsntm&m by @heujlr l{nomnaﬁlic{awsﬁlég@d@n the
| k e al koxy, hal o ro
iR SnsBRG o Vi B8 b enme T, hosesonly hewar tyerometiyl, C1-Cg
0 X I i OX

B FEAr B nsRe g G Seaalel Bac ey ioniRviisvies ally
SRRy PEhE bhehOVEI -G8 [Wler ABRNY! . Phenyl C1-C3

RS is selected from the group consisting of COOR6, CONHR6, CORS,
CON(R6)2, COG, unsubstltuted or substituted oxadiazolyl, unsubstituted or
substituted phenoxy, or cyano; wherein, when substituted, a group is

. substituted by one or more radicals selected from the group consisting of Cq-

Cg alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3
lower alky! and trifluoromethyl;

G is selected from the group consisting of pyrrolidinyl, piperdinyl,
dihydroindolyl, tetrohydroquinolinyl, morpholino, azetidinyl, hexahydroazepinyl,
and octahydroazocinyl;

R1 is selected from the group consisting of an unsubstituted or

substituted following group: phenyl C1-C6 lower alkyl, thiophenyl C1-C6 lower
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| ower al kyl, thiophenyl, thiophenyl C1-C3 |ower alkyl,
furanyl, furanyl C1-C3 |ower alkyl, pyridinyl,

w@yeosasiyd Cl- C3 | ower al kyl, napht hyl, napht hp€T/ 032068040667

| ower al kyl, quinolinyl, quinolinyl Cl1-C3 |ower alkyl,

LD a9 o R R o BB B OL SRS c1-co

ol
%%kw %h}% Z@GQWNGQ%”W &uwl@@aﬁs l&%P@ikyl indolyl

| Aenmth&p@@% Cmmrmlmmp@nybma%
T L e
éfk?l‘bécg'@c%a?ﬁﬁﬁs %Eﬁifélkwf\%acg%@ )))I Sor]C%%iquIrkenyl

Whe%m hwhén %ubgtlﬂusedl a gfoup is §hs@ttt@sédf WJBhé 'ae n$8r84Bdicals
consi sting of phenyl’, or nag)6 ;B'/ R4 i's selected from
A8 &

selectpddipmdba greup sgneisting @ Ihom phenaxy, abamd C1-C3
trifluoronethyl, G -Cs al koxy, Cj- alk¥
alkerpialg, hyctﬁsxmaram smw|trlﬂlmm%mwym @ﬂ@m@moxy,

S ol e bl BT EP OE b ranco

arkw@} %%ﬁ%aﬂl(ylsgg%g b%l@éﬁk?l%%@\*\'a[kgl qmé%m p'ﬁ@ﬁ?IaC1—C3

and substi ttted pheny t hi ophenyl, furanyl
Wercﬁlkwl thldlﬂ’féﬁyh)thlopﬁéhyﬂ@/l-mﬂ lowien dtNy]/lfuranyl furanyl c1-C3
benzot hi ophenyl t hi ozol e,

AU, DYooV A5 b8 longt aIkybInaP R cbphthyl C1-C3
R ikl 2iholinyl, quinolinyl C1-C3 lower alkyl, indolyl, indolyl C1-C3 lower

alkyl, benzothiophenyl, benzothiophenyl C1-C3 lower alkyl, benzofuranyl,
benzofuranyl C1-C3 lower alkyl, COOH, COR6, COOR6, CONHR6, CON(R6)2,
COG, NHR®6, N(R6)2, G, OCOR6, OCONHR6, NHCORS, N(R6)CORS,
NHCOORG6 and NHCONHRG;

or a pharmaceutically acceptable salt.

3. A compound according to claim 1 consisting of the group selected from:
X and Y are carbons;
nis 1, or2;
mis 1, 2, or 3;
pis 0, or 1;
Wis O;
U is NR3;
R3 is hydrogen;
qis 0;
his O;
gis 1;
V is selected from the group consisting of phenyl, or naphthyl;
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i soi ndol e, indazole, carbazole, benzim dazple.

I ndoli zi ne, purine, adenine, guani ne, xanthine,
w@adosmsiee) uric acid, azepine, pyridine, pyri deei/ng2004/040667

pyzazine, pyrimdine, triazine, pyrimdone, uracil,

orerid ﬁ%se%ﬁﬁ%ﬁ@m.tﬁ?%ﬁétﬂ‘niébr'?%ﬁwis“Eﬁ%%é%??@niné halo, cyano,
tﬁhea@maﬁ |, ©H- G@@kd@emp@gwm?&;g BVitIBaKkRl, 03eCg cycloalkyl
phenoth|a2|ne wher ei n, whén substituted, a group i s

lswies talkyljtpttenyy, phieeybC 1468 werdilicy) phem}lmbedylf romthe
group co Séstl ng of C|-C8 al koxy, halo, hydroxy,

ami nd & Fi41QUokonet hyl, Cl-C8 branched or unbranched

| kyl .
o 1T 36BN Ah B oy e boah bR aT sttt
fol owinghgrogipomoneo di |a1;|d| tri gsub‘shtﬂféd?ﬁtge@ﬂ\llﬂftﬁqhe@w&uranyl

tit
SR, SRV LRI, (Bl eactiigb eV e rolg iz,
iBgsEdIE Ub e z81e, ﬁﬂﬁo@ oBEQE@Ier %‘55(5261@ RRA2S eﬂeﬁid?fmérﬂﬁ

group COI’]SI sting G- C31 C3 cycl oal
|enmdela;mdaml¢<,warbm lmnzymdazh@nymdcdtzmqgmnye a;ienmae

050 S Wbg oo i SOOI SRR, Brarine,

6ﬁhﬁ|@h@ﬁ@é&lh@%yrmﬁﬂonmrﬁbw| (}ﬂ@smézmyhﬂlwmkoqumolme
hexahy dr oaze |nyI, oct ahydr oazocin

@féhet@czw mf@ﬂﬂlﬂﬁé?a;q*”tﬂﬂhﬂ'%%ﬁcﬂdﬂﬁ% %nqilneuna@mm@,ut ed
Sin3Sihs, PYsRxone MRS A8! BhoRSfiting: tifdiein Wien
é.culbuggutleuka IgrowrsI wbsytuﬁfdﬁb%rimloeé #adlcals seldatsal frbm the
ower a ower
OHRGS ng i G-Daakow Blo, VAR Prtaodsiuémgnetyl, C1-Ca
al k b t hi
aithed enz%&ﬁ‘ Geaﬁ%»ﬂzﬁsfgz%m#w%f%sl DRk et atky,
dal kyl C3-C8 I | kyl
[&ir@ana qugwk ? aI)/kyI , or Cg}/((:ZSOZI kgnyl X
wher elR8is wm@mm thetgeolup aogsistimg b COMRE] CONHROYCORSG,
or. nore radicals se|lected fromthe

égﬁl&(R@Z gO&: L@S}Jb@fgu@d‘%{%pbs‘yngﬁg@(adﬁ%gw|w!@re@3, when
ﬁlﬂﬁl‘gﬁ?{ed halPay f' tut&{i‘bg%necé(tar%r Hdi délé‘ QERERWom the
nmet ["'enedi

enedi~ox XY, propy ene
gmUpIaemsmtmgmf cq C@sallwla@g#(égl cycloalkigl, ﬂ@@gobycloalkyl lower alkyl,

phenyl and phenyl C1-C3 lower alkyl;

G is selected from the group consisting of pyrrolidinyl, piperdinyl,
dihydroindolyl, tetrohydroquinolinyl, morpholino, azetidinyl, hexahydroazepinyl,
and octahydroazocinyl;

R1 is selected from the group consisting of an unsubstituted or
substituted following group: phenyl C1-C6 lower alkyl, thiophenyl C1-C6 lower
alkyl, furanyl C1-C6 lower alkyl, pyridinyl C1-C6 lower alkyl, imidazolyl C1-C6
lower alkyl, naphthyl C1-C6 lower alkyl, quinolinyl C1-C6 lower alkyl, indolyl
C1-C6 lower alkyl, benzothiophenyl C1-C6 lower alkyl, benzofuranyl C1-C6
lower alkyl, benzoimidazolyl C1-C6 lower alkyl, C1-Cg branched or unbranched
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al kyl, C3-C8 cycl oal kyl, C3-C8 cycl oal kyl | ower alkyl,
phenyl , phenyl C1-C3 | ower al kyl, thiophenyl,

wo biospsmy| Cl-C3 | ower al kyl, furanyl, furanyPCTUSI084/040667
| ower al kyl, pyridinyl, pyr| di nyl C1- C3 | ower al kyl,

diibaee e%a@:«ﬂ %anéra% AR G RSl Sbenyt

i TR R RS e
sdlksyled fmhe @mfp cmﬁ\g SISy alkohy, Rﬁi@oxsic@nerﬁ%m Ca
N(R6) 2, G OCOR6 and NHCOR6; or a pharnaceutical®

alkory theethd ehyshibxy, aming, cyamnmo drifthicroowetin)| nyethyleieadioxyl

SPYRDeaio. PoRIEiR0h RORISHioRr - Baanghed op ppBranched
?'k?ﬂeﬁ%@)f I G Pl 9 Ay ahao Prepd G163
e IR thidrhefifh SREERETC1-C3 Igwer alky, fyrany, furany| O1.C3
ooy )iyl Lpwridir3s) pytidiny83 C1-C3 lower alkyl, naphthyl, naphthyl C1-C3
DL RRnE I R Lt LY 5 3 PLIRSY 1ol bR E11%8 tower
élkyl{ béﬁiothc{;ﬂ"%hgfﬁﬁﬂhhﬁmérﬁméﬂ b8 ]ov@er@lkﬁ%be&cﬁu %y'l

diniu Kret hyl oxyJcar
berzafitari GG kowan by sCR, CORGIGONRENGIONLIRS, CON(RE)2

E0G AR RIRBIZ 5, R5ARE. 9N NHGOR azol - 2- 41 1 ami no) ca

rbonyot a phér&é@&)trchll é&ceptable salt.
hydr oxyphenyl ) met hy t hyl i peridiniumyl}-L-tyr

dsi nafs @epeyrd ngttgtc@lm 1 sele%ted from the group consisting of:
L/ -1 ({4-[ (et hyl oxy) carbonyl ] cycl ohexyl } am no) car bonyl ]

- L/-{(39)-1-[(3- |
N&{@S)éwﬁehydirbmmeﬂﬁlﬁﬂethvmﬁymemwi3ﬁmpeﬂdInlum"m}-}\l-ﬂéfa-yr

acetate; or maceut | c

[an arln d @; é)lé)}‘nw%r fo/ﬁ@ WDH}F%@B&H@H&%@@@?k.?{fporoacetate;

r
B B A S aBRoBcappoms (0514
Ihydlxoxypther&l)yme}thyrh]ﬂahethyl}armpqmdihiurm(IBB)tymsinamide
l[I_i§3- hydr phenyl ) met hyl ] - 1- et hyl - 3- pi peri di niunyl }-L
rfiyp ‘%ﬁ%ﬁ%de trifluoroacetate; '

N-{(3S)-1-[(3-hydroxyphenyl)methyl]-1-methyl-3-piperidiniumyl}-N-[({4-methyl-
5-[(methyloxy)carbonyl]-4H-1,2,4-triazol-3-yl}amino)carbonyl]-L-tyrosinamide

trifluoroacetate;
N-[({4-[(ethyloxy)carbonyl]-1,3-thiazol-2-yl}amino)carbonyl]-N-{(3S)-1-[(3-
hydroxyphenyl)methyl]-1-methyl-3-piperidiniumyl}-L-tyrosinamide
trifluoroacetate;
N-[({4-[(ethyloxy)carbonyl]cyclohexyl}amino)carbonyl}-N-{(3S)-1-[(3-
hydroxyphenyl)ymethyl]-1-methyl-3-piperidiniumyl}-L-tyrosinamide

trifluoroacetate;

or a pharmaceutically acceptable salt.
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I'V-{(3S)-1-[(3-hydroxyphenyl ) net hyl ] - 1- et hyl - 3- pi peri
di ntunyl}- L/-[({1-nmethyl- 5-[(nethyl oxy)carbonyl]-1/

WO 2eopps39ad - 3- yl } am no) car bonyl ] - L-tyr osi nam dePCT/US2004/040667
trifluoroacetate;

%'/ n'{l(lgf)%)o}# L] h%@ 5[? C[yrln)fmele&e]d ‘rlOI%F"(F\e group BLRS gflng of:
@J@h? #%? ALA-riotRyil 11241 8- pilah@bRANSAIPAM3 S)-1-

uor oacet ate; or a pharmaceut |
[@Wdt@&ylpheawmetr@l %ﬂ}ﬂihylr&pmﬁlrlldtrmumyl}ﬁpwmm@mIGFEbr
e trea nt of muscarinic acetyl choline receptor
HP%P@&S’ Pseases conprising a conpound according to

4. " -[({1-methyl-
B9 SR rarseas b L (-t

M@ngﬂhymy)oaébmlm}iH—Wér@é*éﬂd}%ninﬁ?%ﬁfhﬂﬁﬂhl--tvwsﬂ@éﬂ'de
tﬁﬁreof#%rrprl sing adm nistering a safe and effective
tifiyarma %& conpound according to claim1. 8. A nethod
Nf{éwem&(slay&owysmfw)mahw}atmbmw&mgenemcmnyi} N-[({5-

di sease, wherein acetyl choline g—l nds to

i(meélp)yloxy)cemmvllsﬂhwlaa%%vl}@'évnq}@aéb%‘é{f a/ﬁ%smam'

£ mount of a conpound according to claim1.
g'ﬂuﬁ&%ﬁi%t% according to claim8 wherein the di sease

bsa phlateheduticalimacbept@biaugalt.onsi sti ng of chronic
obstructive |ung disease, chronic bronchitis, asthm,
chronlc resplratory obstruction, pul nonary flbr05|s

ul MoR; FHH(S:Q VRS oAb drffcite frBhtthéntSof rlscafinic

ﬁet hod accor ng tooc alsﬁk wherein adm nistration is
acatylohioiiharéceptei metiiaiedrdissases conysising a sofrwoned according to
accordln tq claimJl10 wherei nis viaa
Rigimcha @rﬁ]%@@ﬁﬁgﬂ 3§'¥|%€F8’€?@$8ﬁ$@&@%§3 \f;ow dry

powder inhaler, a nultidose dry powder inhaler or a
metered dose inhaler. 12. A method accor di ng.to claim

11 whévmiethachef :obhﬁmrtbeutsn@amq’ﬁuaffﬁyﬂ@wllﬂa t(a it fRePPIQRYIn @
has a durati c

ingel i dotd hebeRimmdiifo smifRi i sifE g Sfieiye amoun

I'ng P6 er ei

b’ﬂs c@ﬂmnwa&mdmgd@wm of

8. A method of treating a muscarinic acetylcholine receptor mediated
disease, wherein acetylcholine binds to said receptor, comprising administering

a safe and effective amount of a compound according to claim 1.

9. A method according to claim 8 wherein the disease is selected from the
group consisting of chronic obstructive lung disease, chronic bronchitis,
asthma, chronic respiratory obstruction, pulmonary fibrosis, pulmonary

emphysema and allergic rhinitis.

10. A method according to claim 9 wherein administration is via inhalation

via the mouth or nose.
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action of 24 hours or nore. 14. A nethod according to
claim 13 wherein the conpound has a duration of action

wWOR2003653%aur S or nore. PCT/US2004/040667

11. A method according to claim 10 wherein administration is via a
medicament dispenser selected from a reservoir dry powder inhaler, a multi-

dose dry powder inhaler or a metered dose inhaler.

12. A method according to claim 11 wherein the compound is administered

to a human and has a duration of action of 12 hours or more for a 1 mg dose.

13. A method according to claim 12 wherein the compound has a duration of

action of 24 hours or more.

14. A method according to claim 13 wherein the compound has a duration of

action of 36 hours or more.
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