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

waleooswsdves of cyclic quaternary anmoni um sal PET/US2004/040668

pharmaceutical conpositions, processes for their

pr epar ag;i « 1. e L4l C
Dot yl HBPPLYE Mytiafiie ARl bihleREL AR VAR
OF THE | NVENTI ON Ac I i o| eg from
cholinergic neuronsﬁ.hs'.'j.'[g%@LL ZEE @"‘éﬁgiiﬂud central
nervoug_@gﬁl]ster_m atfects many different biol ogical

pr oced SissTVaRliRTYICIatae & REYEIHEAMeS RoCYRICSUAFASEE s
i ) .

AmeE LN SR BREThAGTRcal Sompb BBt ifiekBLtes ol ihdIFproparation,
ane ugkdhetdaiié treating blzsm(sedithis pcbiylahoijne vsecémor mediated
superfam |y of G protein coupled receptors that have
disganes.r ansmenbr ane domains. There are five subtypes
of MAChRs, terned M 1-Mb, and each is the product of a
di stinct gene. BAGKGROUMNDROR THEIMMENEONI spl ays
uni que pharmacol ogi cal properties. Miscarinic
acet yAcbtlchutineeclepted $roat ehalirdaie rbusdns inuthedoeripheral and
vertebrate organs, and these receptors can nedi ate
eRtralinaiveus sYsiemsatiaets many djifferent 8@99'@%’@"@9%??&36!"0“9“

. ’ r e
O D el s g RS e PP 1 iotinic and
tresmoissashic feoetylehdliee repdptase Mescaibioweetydd®ling Teceptors

(a8tpats] Helindite e STpEHARTY BTG rSteR; Shyrled HHoR that have
BaldIPRENEMRhRIhAG HoRiaME SThER ale e\ ifty pédloARINURR 1 Nermed

chronic obstructive pul nonary di sease SE D), _
Ma-Msraerdgachds i prastust bbadistinct gere otach of ihessy fvapubtypes
muscari ni.c acetyl choline autoreceptor function on

gispipriptawne Phaimesalegicalppsrting. tMessaNiNie AselIcREBe h
f%i%‘blt&s &éqgiggﬂ didfibaR%EH \I%I?%%)Yét% %ﬁ% Jnrﬁ(ﬁ%%@ receptors can

ow ng v nerve stinmul ati on.

. thesfiatedsoth inhibitery tamdi excitatomactigper Fenexamptey inreioatierhuscle

Pgunl I%rtﬁg%?rglvasytsi gl‘éllldgte} grqd gastrointestinal tract, M3 mAChRs mediate
contractile responses. For review, please see {Brown 1989 247 /id}.

Muscarinic acetylcholine receptor dysfunction has been noted in a
variety of different pathophysiologibal 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

hypercontractility has also been demonstrated to be mediated through
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of MB mAChRs{Costell o, Evans, et al. 1999 72
[1d}{Mnette, Lammers, et al. 1989 248 /i d}.

wRovslosoky, i nflammati on of the gastrointesti NBET/URR04/040668

in inflammatory bowel disease (1BD) results in M3
BsRe dgtion HE S asiets HEShe, £ aldf 4p8o 25T i Thus the
. il . !
QAP AR Gy sty HACRRI ASIBASI TR0 el el as
tiesEg tiessclIPCHR-ddialed ditesseshe i dentification
ok & hBpkpRe e e bl SESTREAE Sdbpated {5 sBBugR e lscarnc
RERPidrank by BF BEatiichh dfa iy OF distHBRaLitbAGldiRielSRw anti-

arinic receptor therapy for treatnment of a
mrastcatiyicabmpasasearstimuss in the dinic.ellus divere remains a need for

L
e e S

Sl TSP 084 el HARSERcEb gy Stouncs

arghinhiditorss obmMAGYIR Rirdimgli ng. SUMVARY OF THE | NVENTI ON
This invention relates to conpounds of Forrmula | (I)

wherein n is 0 or SUMMARY ®OF THE INVENTIGN oxygen, Y
is nothing; When Y is nitrogen or oxygen, X is

not hi THis ifvéstich EiAiEs Ry todipouRds SPRbrMulaciar bonyl group
(CO ; When T=CO X is oxygen or nitrogen; Zis
selected fromthe group consisti ple

of CF3C00
mesyl ate, tosylate, or gny qjher |pharnaceuti cal *
accept abl e count ec A 0ON;N i _select fr m\tDeRz;;roup
consi sting of a%]h)ed r N |
1 H R4

R3 T )
Sy X R1 z 0

wherein

nis 0 or 1;

When X is nitrogen or oxygen, Y is nothing;

When Y is nitrogen or oxygen, X is nothing;

T is a sulfonyl group (SO2) or carbonyl group (CO) ;

When T=CO, X is oxygen or nitrogen;

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

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, 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,

2
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unbranched al kyl, C3-C8 cycl oal kyl, C3-C8 cycl oal kyl
| oner al kyl, C3-C8 al kenyl, unsubstituted or

wamsisiout ed phenyl, or unsubstituted or substPCTUSZNNF/040668

phenyl C1-C3 |ower al kyl; wherein, when substituted, a

b Hoglyls - bacseidaly v FRUco AR E BT €1 lower

5%9 oxy, am no, cyano, trifluoronmethyl, C -Cs branched
inbranched al kyl , C3-C8 cycl oal kyl, C3-C8 cycl oal kyl

| overR2likydlecteldetorh ths GradieoyhsisiingtSk € oy@x bedriched dr2

is selected fromthe group consisting of CGJ-Cb

bnlaranichdd atkylrbs-Ox bysloalk Wy C3-C8 cpdloalky| loalek dlkyl @BrsDbstituted
cycl oal kyl I ower al kyl, unsubstituted or substituted

pheulydtituted phesyh oriunstibstitotedsermsittistititied ppreylC 1613 losver alkyl;

| ower. al kyl ; rein,. when.s ' IS4
ulin it sufSEHED 2 GIRER i S eiteo s of B Rits icigars
gélebfxdCRafithé ighdu® toksistingbRCK By alkb&%,dnalbyﬁydm)(y, amino,

am no, cyano, trifluoronethyl, Cl-C8 branched or
oydricndiestonietiyfl, CE3C £Branathiedadriyribrameche@alkgl, Ca-Cg cycloalkyl
cycl oal kyl | ower al kyl and heterocycle rings; R3 is

aptl €3-6¢ dyctmalkyh boweraallylendsheieranyclefrings; unsubst i t ut ed

or substituted follow ng group: phenyl, phenyl Cl-C6

| over R3|igpelected tipALing grwaiceﬁﬁ@ﬁyg oléﬁn sugRiiiuted Q% |

il

Ny - | ly, el s
L3 SR oGl Prt By SSnat . cp il 8K, oo
ioteryd @drCalldwer alikgb firapyl, furapyit @i4CedowWes allyepyridinyl,
preibnyn CrcRtionsy sl el miprohEen Rusbislieg, naphthy,
e o L
beloht G i-GBAower alkyl, benizothiophenyy Ibenzbthiigpharyh Eiedt dower alkyl,

nbr gnched al k C3- cl oal Kyl = C8 oal kyl
oRE A byrpe o el Ak e s S e
Eéﬁiéihﬁd’éz@lk{l G -OpPBiver 2N G -Ogbrefch¥d @R enbrarithed alkyl, Cs-
radi cal s selected fromthe group consisting of Gj-Cs

digksyeioalipheDaxQg cptioalkyl CriCdlowerldiytyor ©glGy alkgdylowherein,

am no, cyano, trifluoronethyl, nethylenedi oxy, |

atheyl seibstiiuted;,a grovpyis eubdtiisd by onglosmeeliecayljcats $elecied from
ﬁ{eagﬁ)r&%dco%rsis iﬂgro?rah-%% e?ll(ic%l ’ph(e:%bgyg, phenyl C4-C3 alkoxy, halo,
hydroxy, amino, cyano, trifluoromethyl, methylenedioxy, ethylenedioxy,

propylenedioxy, butylenedioxy, C1-Cg branched or unbranched alkyl, C3-Cg
cycloalkyl, C3-Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3 lower alkyl,

thiophenyl, thiophényl 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, COR8, COOR6, CONHRG, CON(R6)2,
COG, NHR®6, N(R6)2, G, OCOR6, OCONHR6, NHCORSG, N(R6)CORS,
NHCOORG6 and NHCONHRS;
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cycl oal kyl, C3-C8 cycl oal kyl | ower al kyl, phenyl,
phenyl C1-C3 | ower al kyl, thiophenyl, thiophenyl Cl1-C3

wo owsskkyl , furanyl, furanyl C1-C3 | ower al kpdT/US2004/040668

perdi nlyl . pyri :ji nyl Cll-CS | ower al kyl, naphthyl,
?:i‘pcéﬁ%f&géégﬁepﬁ%rth%‘a% S R T
RPN i PP ER s vebatol A ol

C(PG CO(P6 CONHRG, CG\I(R6)2 COG NHR6, N(R6)2, G
OCOR6, OCONHR6, NHCOR6, N( R6) COR6, NHCOOR6 and
NHCONHR6G; R4 is selected fromthe group consisting of
G -C b branched or unbranched al ky], C3-C8 cycl oal kyl,
C3- @8 cycl oal kyl | ower DETWLEDOBESICRIBTIBNCRI PTI ON The
present invention includes all hydrates, solvates,

conpl %éspréé’éhtﬁﬁ\?&{ﬂé@ﬁn@fudbb%llmméﬁ%l@éte%hb&nplexes and
I nvention. Prodrugs are any coval entl% bonded
H

dejugﬁ@ﬁthawmmp@mmgf Wfélnd@ml% BeodsHgs @reigny covalently

SRR FRRp-PuE A Bt B A apld B BBl fFrma

mwnm athhlffah@erWtGE&e ahothey g0 efian a’ﬂdmémf oentef ispielsent in a
i soner or .isoners, includi n teg’nantl omers and
gPEwOsNd Gihe pregest inveslia it orms of SYWSR d3PrAeF ef isomers,

E&Y@hg\éﬁaﬁf?&mew&% ag{é &eBhids aar@hhfeﬁheaqatb%rcdwe@ﬁerem
use a re,

a racemc mx an €enanti oneri cal
M\re'ntlheai:orﬁpdmds ,coataihing a alieaticentarmay berta;ysdtas a racemic

PR e S SR ot SRR M dPicmpguneray be
%@p&.@t@& OBIRE VASI1-KFNEn SHIGIEY 864 GATRAVIIEAT SRant& ay be

bonds, both™the cis (Z) and trans (E) isoners are
wsedialonendnsaspe inivhich eompounds bave Lnsatusatedgesben-sarbon

ARTBRs R s (D AR hAR UEEpEISRS prs HERifthe scope of tis

feingoR! @Qs@sSwh@réi@ coRfdoumad iy Bxist intasitdrmessfdrane, such as
whet her existing in equilibriumor predom nantly

kato-eneltautpmerseeathipuiemary farpis saniemplaied @ﬁ;b%'lﬂﬂg included
RithiH {h%]ﬁﬁehpof Wh%ear éxé)[fng in equilibrium or predominantly in one

form.

The meaning of any substituent at any one occurrence in Formula | or
any subformula thereof is independent of its meaning, or any other substituent's
meaning, at any other occurrence, unless specified otherwise.

Abbreviations and symbols commonly used in the peptide and chemical
arts are used herein to describe the compounds of the present invention. In
general, the amino acid abbreviations follow the JUPAC-IUB Joint Commission
on Biochemical Nomenclature as described in Eur. J. Biochem., 158, 9 (1984).

The term "C1_.Cg alkyl" and "C1.Cg alkyl" is used herein includes both

straight or branched chain radicals of 1 to 6 or 8 carbon atoms. By example this
term includes, but is not limited to methyl, ethyl, n-propyl, isopropyl, n-butyl,
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any subfornula thereof is independent of its neaning,
or any other substituent's neani ng, at any other

woewansdmce, unl ess specified ot herw se. Abbr eRCBUSIINE040668

and synbol s commnly used in the peptide and chem cal

64 Bul o BEh PR BUMA Gt B P, R SR ke Rwer

mpr%sathte%‘ﬁné%a%ga@d §@1RWB Joi nt Conmi ssi on on
Bi ochem cal Nonencl ature as described in Eur. J

Bi ochejereinI'88,C8 alidi§*Includes steaight' dhd bra@sheticnain eticals of
"C-j).Chb alkyl" is used herein includes both straight

tire likessnafh€d Céip-@-CHJCly, sndfthe ntproposy, isopmpbay, n- -butoxy,
atons. By exanple this termincludes, but is not

se%qbuétxyt, isobutaxy fertbuiaxy, petesyyand hexpiogpd the like.

et ol A i e
n%‘?%%g%%?t alogﬁpag%nééggglgﬁggagig? g¥a| é?ﬁ% yclohexane, and

thekldee.of - O CH3, - O CH2CH3, and the n propoxy

ar T BREben” pEIhaRneRRE bt 2ot ne 1 ke.

"Cs-Cg-cycl oal kyl" as applied herein is neant to

i ncl ude substituted and unsubstituted cycl opropane,

cy clo Efbea:neferze;qummmi%ofa?@rmjw Il éeludshthosgrapnaprunds
F "Hal ogen" or "halo" nmeans F, C, Br, and |I. The
S%Pred conpounds of Fornula | i ncl ude t hose

corrpoumésowhereln nis 0 or 1; Wen X is nitrogen or

oxygen, Y i s not hi ng; Wien Y is nitrogen or oxygen, X

|s noMﬁlfh@xl$ﬁ't§0%ﬂ¢ro¢mge@rb’d§“9@”9,r conbonyl ~group

f CGj-GCs
br anchiE Y 5 Rt er SOBYeRf, XRIBEREY Tyl G s
cycl oé’ﬂ lk)dulfbnykg‘roab 802 oEBeﬁﬁ)mjl lgeoud COgr

w;:?g | |tsuste edctgé frg%bﬁ:\tel ér‘éLSdco%Qi%%Xé 0?%}1%8 branchec 5}/ .

unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, C3-Cg
alkenyl, or unsubstituted or substituted phenyl C1-C3 lower alkyl; wherein,

when substituted, a group is substituted by one or more radlcals selected from
the group consisting of C1-Cg alkoxy, halo, hydroxy, amlno cyano,
trifluoromethyl, C41-Cg branched or unbranched alkyl, C3-Cg cycloalkyl, C3-Cg
cycloalky! lower alkyl, phenyl and phenyl C1-C3 lower alkyl;
or R2 and R3 is «(CHp)j—, or —(CH2)i-Phenyl-(CH,)— wherein, j is an interger
from 3 to 8; i is an integer from 1 to 3.

R2 is selected from the group consisting of hydrogen, hydroxy, amino,
halo, cyano, trifluoromethyl, C4-Cg alkoxy, C1-Cg alkyl, C3-Cg cycloalkyl, C3-
Cg cycloalkyl lower alkyl, phenyl, phenyl C1-C3 lower alkyl, phenylicarbonyl;

R3 is selected from the group consisting of an unsubstituted or

substituted following group: phenyl C1-C8 lower alkyl, thiophenyl C1-C6 lower
5



10

15

20

25

30

when substituted, a group is substituted by one or
nore radicals selected fromthe group consisting of

w@2¢05089al koxy, hal o, hydroxy, am no, cyano, PCT/US2004/040668

trifluoronmethyl, Cl1-C8 branched or unbranched al kyl,

S et Lot SN s BAGF el i -co
vier alkf@! naé%@ﬂﬂ@@wa@m&?l 2dLhnolmyl\"(EeIL@B%wler !alfkylaihdolyl

i nter I 1S an | nteger froml

05 -Gelaweralky banzoibiaphenyl Gored invarcalisfl byaialigemyl C1-C6
WJ@WI@%QW%%OM &gly@g(?%\g% élgwg{»]o&eéﬁ}ghgh&i clar ﬁbranched
5,5 S BB DR s sk

GPRPAIAL Wﬂ@n%ﬁb@ﬂtu%ﬂs Lébgﬁo'uﬁly% 8db&itu bh& o thore radicals
follow ng group: phen | ower alkyl, thiophenyl

seleckd Bomrthelgroup fcgnas’gvrng oiCqeCs @W@xyaD'RWQXYWhedvlrm -C3
Cl-C6 | ower al kyl, imdazolyl Cl1-C6 | ower alkyi

ake wﬂwlodfw@exvmmm%pmo taﬁwr@mqtlyvl oetdenedieny.

A s S ML o

By bran €5 awélkﬁlggcéev@bamymwer@ | (%@n’?f %@hgpbwos

un cycl oal kyl cycl oal

@Wemyloﬂmplﬁrlwﬁhlophe@ CB-G3 louay |a1kw\ﬁal‘e&1yn fumhfyﬂm -C3
substi tuted, cf is substituted one or
13

foveraiky, @wc@eyleaym ¥h @ & lewias a@%ﬁ%qhﬂﬂad wh’shyl@ir%
?kal gﬁ%?ﬁ){\p @]ﬁlﬁam I€]1h§§ I@\!véféh'(ylé@ I FM%M’@‘I'-C3 lower

UOT

atliyl; Ib@m&dﬂmgherml dqarizet’r&oblmewyl HuCgl Iewedaltkyy be@zeﬁ]sanyl
BoRrorapl Gohaiouekaky Siiats COREGORRE, CONHIRE.CONRe2.

@ur anyrﬁBf ur any?I @fﬁ@e@ﬂomﬁ@ii N%@R@MRB)CORG

| ower al k pyri di nyl
PHCAORG aﬂiM%ONhtRSal kyl, napht hyl, napht hyI Cl-C3

et e A B8 oSSR of e A
BEREBIPARIPN s FUafk (3 cupliEREl et gteor phenyi C1-
G Mebocrs. Ry come, O

Even more preferred are those compounds where:

nis1;

X is nitrogen or oxygen, Y is nothing;

T is sulfonyl group SO2;

Z is selected from the group consisting of I', Br', CI', F", CF3COO",
mesylate, tosylate, or any other pharmaceutically acceptable counter ion;

R4 is selected from the group consisting of C4-Cg branched or

unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl,
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NHCOOR6 and NHCONHR6; R4 is selected fromthe group
consisting of G j-Cs branched or unbranched al kyl,

w@088539ycl| oal kyl , C3-C8 cycl oal kyl | ower al kyPCT/082004/040668

|toEenyI Cl- C3 lower al kyl; Even nore preferred are
ose_canpopnds © X '

oy goR I RRlEEH HPRLf e&piuﬁgapﬂ(}i of phfRERsfULed or
§€l5§ﬁl§t%@ %ﬂ&mnb@ogb%mml—ﬁsIIdSWeDélkyf ih|8phen3ﬂ3|C1 CE lower

I"ate,. tosylate, or

plkalr mwaeut C&iﬂ;@ laveareatkyd bpyrichiayl &%pt‘w Iewer Rkky.l dmidazodfl &f1-C6

rom t%ﬁ’e'ga @T%che?yw fﬂ{yﬁ%ﬁ .-R,@"l &8%\9 r aIIkKI jndoly

qu;e IWEYAIKTS beAzS@lcptieadl C1C8 tdwergaﬂo,dpbe:mmﬂum\yhm -C6
an unsubstituted or_su stltut f ol
Iﬁmﬁlky@b@@zm@mzom B-CotlavehalsH 9@1&8&386&%5) oPunbranched
f
Bl C oy aai 88@"@%0%%59’%% e ”e*fksﬂa%rh?@ﬁs alkeny;

Gt 18 it ) A R ¥
§éi@5{ed @&Wtﬁ@q(réﬂw lcoRBisfify bﬂ@qrogbuwxy, pleemmpaa-w @1 -C3

| ower al -C b branched or unbranched

aIHQW,, h4l3; @dm)(yj amiriwlcyam -‘tdBuarpmiethylk pietiaylpnedigxy,

| ower a

sifpdenqd @apramg%%ﬁgg %ﬁ@éﬁ??'awaﬁk@%ﬁgae'fﬁheﬂo?fé’“bfanched

éﬁ%i’% ﬁ&i Eﬂpﬁg,o@é tc?@o%?l‘ﬁﬁwfég %ﬁ{y?gﬁﬂqegwﬁ )Ph%n;/r &9-c3
%/}loaelk@yﬁﬂ%hér{a}rl Ltby?’@%e I('g)ﬂgs @W 3@2@»! fu1_’anyl C1-C3
hrmmwt pyrmunplr pyxdiayl @liGa lOV\(éB-aIle dyapfdbylkpapth@& -C3
Wi nnfly gt B 1ot
ly@giénzloﬁt{éﬁﬂéﬂyl %@tl‘n@ﬁﬁénﬁ'dgblbs lBwer dlkﬁw Ibenzofuranyl
|beneofwarm|c1 -G3i lowier aiky), Gmbhb IGQIRB, @QQBEI Gﬁé\!HlaﬁkS"DN(RS)Z
'8! KR4 MR e)L, ELICORE%Hd NHCORS;

R2 is selected from the group consisting of hydroxy, amino, halo,
cyano, trifluoromethyl, C4-Cg alkoxy, C1-Cg alkyl, C3-Cg cycloalkyl, C3-Cg
cycloalkyl lower alkyl, phenyl, phenyl C1-C3 lower alkyl, phenylcarbonyl;

R1 is selected from the group consisting of C4-Cg branched or

unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalky! lower alkyl, or C3-Cg

alkenyl;
or R1 and R2 is «(CHy);—, or —-(CHg)l Phenyl-(CHy)i—.

The preferred compounds are selected from the group consisting of:
N-((3S)-1-{[3,4-bis(methyloxy)phenyllmethyl}-1-methyl-3-piperidiniumyl)-N-{[(4-
{[(2,2,2-trifluoroethyl)sulfonyljoxy}phenyl)amino]carbonyl}-L-tyrosinamide

trifluoroacetate;
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al kyl, benzot hi ophenyl, benzot hi ophenyl C1-C3 | ower

al kyl, benzofuranyl, benzofuranyl Cl1-C3 | ower alkyl,
WEOEH5BER6, COOR6, CONHR6, CON(R6) 2, COG, NHRBCT/US2004/040668

N(R6)2, G OCOR6 and NHCOR6; R2 is selected fromthe

BBy PR e Byicn oy i S 1l oty

%sln%thng-ath@ylféh|be1?|]%}bﬁén&l%hoﬁdfwénylggwwsanam|de

enyl [ ower a phenyl car bonyl
ir@‘ltmo@@etateomthe group consisting of Cj-Cs branched

N&(#ggﬂa@? sl %VWP%*‘&PV%‘%@%J}@% 23 ibesidiniumyRN-(14-

i{R4 m&HyP—QJthleﬁ{ll)SLﬂQﬂyﬁbe}pl?@mn)dml(‘l@]tbaibcbnyl}-Lh?rosmamlde

preferred npounds are selected fromthe group

érdfhmr@wetgteof
TSl ATy ORGSR A

{{&@uﬁoﬁ?nwguIﬂ‘dnvt)bxoﬁ]bhghylhmmomdrbom}bhwm,sma&mdeo] carb

g -L-tyrosinam de trifluoroacetate;
l{qrgg}etqte{[ 3, 4- bi s(net hyl oxy) phenyl ] net hyl } - 1- net hyl

b et i a1+

)({[}3,4I:bis§mel$nytma(y)phenyﬂsmIfmml}oaxc)@ihanpl]ammo}carbonyl) -L-

I’fQOég‘%a?%FH 3, 4- c?eltg rreg Fyl40xy) phenyl ] net hyl } - 1- met hyl
((és')rqt{pyh b’isérﬁétﬁ?bdxﬁpHé‘n‘? melrwt}mﬁ@myl By erdisiartyPan-{[(4-

L-tyrosi nam de or oacet at e;

L{[/( {o(rcmppmen{nylisuhfonv&rqxvéphwsd)awpabnyqu@rhwrpsmwﬂﬁy]

tﬁﬁoﬁggﬁggﬁ%f%: 1)‘on)5I/ ) E)>(<§/]4phenyl }am no) carbonyl ]-L-ty

{3, 4tw|s(mémym9ﬁ5r@rﬁl]methyl} 1-methyl-3-piperidiniumyl)-N-{[(4-
% L- bi s( net hyl oxy) phenyl ] met hyl }-1- net hyl - .
g[(ﬁn y@fqmqmybwlfgnyl]gxy}(qlemyl)ammo]carbonyl} Lty osinamide

(tﬁiﬁlgbréa? t3{dret hyl oxy) phenyl ] sul f onyl } oxy) phenyl ] am no}
carbony tyrosinam de trifl uoroacetate;

W-(@3pN-{I3 HH3s gnéihgloxg)shenyHeting ety hgidiparidieiinl)-N-[((4-
[(pl?’:e%ylsuﬂ nyl)o%ﬁghenyl}amﬂr[io)carbonyl] L-tyrosinamide trifluoroacetate;
N-((3S)-1-{[3,4-bis(methyloxy)phenyllmethyl}-1-methyl-3-piperidiniumyl)-N-{[(4-
{[(5-bromo-2-thienyl)sulfonylloxy}phenyl)amino]carbonyl}-L-tyrosinamide

trifluoroacetate;
N-((3S)-1-{[3,4-bis(methyloxy)phenylmethyl}-1-methyl-3-piperidiniumyl)-N-[({4-
[(3-thienylsulfonyl)oxy]phenyl}amino)carbonyl]-L-tyrosinamide trifluoroacetate;
N-[(35)-1-(1,3-benzodioxol-5-yImethyl)-1-methyl-3-piperidiniumyl]-N-{[(4-{[(2,5-
dimethyl-3-thienyl)sulfonyl]oxy}phenyl)amino]carbonyl}-L-tyrosinamide
trifluoroacetate;
N-[(3S)-1-(1,3-benzodioxol-5-yImethyl)-1-methyl-3-piperidiniumyl]-N-{[ (4-
{[(2,2,2-trifluoroethyl)sulfonyljoxy}phenyljamino]carbonyl}-L-tyrosinamide

trifluoroacetate;
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{[ (2- bronophenyl ) sul fonyl ] oxy} phenyl') am no] car bonyl } - L
-tyrosinam de trifluoroacetate;

WOK(385594t { [ 3, 4- bi s( rret hyI oxy) phenyl | met hyl } - IPOBUR3004/840668

- pi per| di ni unmyl)- L/-

Mitgs i&mhenyw g@gaggr neovs ) npl car hoit g s-

%Negf)g-g%’fhéelr{r}{i)%uﬁ?ﬁlﬁ)&yﬁ:{%[)éwmeﬁhﬂoh%lmw&)s|ﬂ|aﬁ‘ﬁdély|

{riflpheoagdetatef onyl ) oxy] phenyl } ami no) car bonyl ] - L-t yr osi na

ReSon s A R Brmegdl RN PRSPy N 44
@l%@@%ﬁﬁ?@l}o ?}pr{ér{yﬁammo]carbonyl} -L -tyrosinamide

enyl )sul f onyl ] oxy} phenyl ) am no] car bony
’(F IUQIQ%Q%%ienam de trifluoroacetate;

}v/pq(%é)f’?%ﬁ #4%%%%%' o%@”ﬁ%flﬁeW? RIRa L 85 D dintindRERM @ 31(5-
éhiIard—lalthié%lb/?slhlfdmﬂbhf}pl’lbﬁﬂwln]o?crarbohﬂ}ﬂ_htvmdlﬂarhndeyr 0s

i nam de trifluoroacetate;
tiflyergasetaiRol - 5- yI met hyI) 1- met hyI 3

NS Ry ook SRy ety nerdinmyIE {4
E(metlyylsu.ﬂfcrrqd)mdﬂphenﬂ}amrmammbanwl] -L- tyrosmamlde trifluoroacetate;
XY @%}S ;43,(1 blér%ob?c?)igigl-ﬁ thﬁ) Lk metth w\%)plpen m|u¥nyl]3NFi {He
ﬁ(bﬁo%y?s@fohw&m@gnmmé SHSSIHrbBeRERYde AMubacsthte;

rosinamde tri uoroacetate L/-[(3S)-1- (1l

U-éﬁﬂﬁﬂdimm'amm)%mmw ~113-#iergit5-3- pi per i di ni uny! | -
RSB R PCTnelsgol MR A R Bl yimethy)-

1In¢ém§ —Bwaﬁilﬁmhﬁl]@t a§|ﬂtam|@e tnﬂuoroacetate
3- benzaodi oxol - [).-1- et hyl -

A )111£ﬂrﬁ @enz;_qdqu- -3( [r(e4hyl) 1-methy| plpendmlumyl] -N- (?[4 ({[4-

ey AP 2 e TR LRSI Abar ) oHosinmide

tri‘ﬂubf@etéte(l 3 benzodi oxol - 5-yl net hyl ) - 1- net hyl - 3- pi p
eridini umyl

Bhie b 4T arbengacitst Botiietody  smetiyl-fniesriermdhy i clcs-
chibrRS! 18 'Heﬂ%oiéduéﬁ& A-9fs@tcHyRoxylphenyl)amino]carbonyl}-L-
tyrosinamide trifluoroacetate;
N-[(3S)-1-(1,3-benzodioxol-5-yimethyl)-1-methyl-3-piperidiniumyl}-N-[({4-[(2-
naphthalenylsulfonyl)oxy]phenyl}amino)carbonyl]-L-tyrosinamide
trifluoroacetate;
N-[(3S)-1-(1,3-benzodioxol-5-yImethyl)-1-methyl-3-piperidiniumyl}-N-{[(4-
{[(2,2,2-trifluoroethyl)sulfonylJoxy}phenyl)amino]carbonyl}-L-tyrosinamide
trifluoroacetate;
N-{(3S)-1-[(4-fluorophenyl)methyl]-1-methyl-3-piperidiniumyl}-N-{[(4-{[(5-methyl-
2-thienyl)sulfonylloxy}phenyl)amino]carbonyl}-L-tyrosinamide trifluoroacetate;
N-{(3S)-1-[(4-fluorophenyl)methyl]-1-methyl-3-piperidiniumyl}-N-{[(4-{[(4-methyl-

2-thienyl)sulfonyl]oxy}phenyl)amino]carbonyi}-L-tyrosinamide trifluoroacetate;

9
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L/-1(3S)-1-(1, 3-benzodi oxol -5-yl met hyl ) - 1- net hyl - 3-pi p
eridiniunyl]- L/-[({4-

wQ eovsiobsghsul f onyl ) oxy] phenyl } am no) car bonyl ] - LPC/USE0HB40668

m de trifluoroacetate

é/ {[{ﬁ(ﬁaﬁxﬁéojbh%pg Byl ny ’é%&}pﬁéx{n?% 0] gar%omfl} &(3%)9 L [¢4-
filpFopPEhg a1 Hethphepigdriaiomlypal-fesshhmidd et dtetate;

de tri cetate;

M{(@ﬂ-zl [(4-flaorapbenyl)methytl) 1-metayikg-piveriginiumaidV-(§4-({[4-

Ktrl}l lgg?&}fylé@%%?)@ E%r&% %’%be%%gh r(m%(%}k?rbonyl) L-tyrosinamide

ﬂmmdsyéetgtepl per| di ni unyl ] -L-tyrosi nam de
trifluoroacet

M{([ﬂ&kﬁym ﬂpqrogvhsamam@mlm naetwln%mﬂrydnuw{}ﬁ%({ éf(gﬁr{f%-
fs g%&b@?’ ﬂlewgsugéﬁﬂ}c‘&wienmﬂ?m|n?}}carb<3na/n 3'913% %
&tfh@lﬂ@’édeta’tet yrosi nam de trifl uoroacet at e; _
&{(éé}sﬂ%{@{éj%rcﬁ)ﬁg%om o;%f]5 ngéﬁ/% -Epli] ardnumy N AEREP
Py e RS O o BRARL FHcf R Dony
trifijof8B)etatel 1, 3- benzodi oxol - 5-yl net hyl ) - 1- et hyl - 3-pi p

ﬁé{sﬂ%ﬂé“@%bbémhhsh%wb‘mmw SRR I 5.5

rRéthvile HpyrhkSY-9pediaHyBoxylphenyl)amino]carbonyl}-L-tyrosinamide
L/ [!H%/g Mr , 3- bgﬁzodl g@oly}g yl ¥n)9t hyl ) ] -1- nest/i]yl y3 pi p

tnfltmrmfeﬁ’me] L/ -{[ (4-
A3 P2 B LR AT RO LS DA ATRARL R linethy-

UOF oa

hﬂséié’z@yl}b‘%ﬂfénf/lﬂwﬁlﬂﬁﬁw@)ﬁiﬁ|ﬁ6]chmdny1}-lmrbsin-aaﬂ@e peri di
ni umyl } {[(4 (5- et hyl
priffugreagatatell f onyl ] oxy} phenyl ) ami no] car bonyl } - L- t yr osi

{Q@gg 5l fi‘ rtn%%}? aglrgé £JI ) ulfopxl]?)jy}yih XI%ammg]carbonyl} dN {(3S)-

rll-[(n-ﬂubﬁophlehyli)lfnéﬂﬁ){ll-{%ethyh&-lpiperld|n|umyl} -L- tyrosmamlde
tﬂhl enyl )sul fonyl ] oxy} phenyl ) am no] car bonyl }-L-tyrosi
Héf ‘???q uor oacet at e;

DLt Mcsaphonpri i opyh mshmporba ek 1
ﬂeommmnyamertmm}yi ameihyw@metmIUmyl}rlL—tyrgsmaau@& trifktoroacetate;
ané%i [_(l} fILg@p]Ehlglﬁo) L?t{h 'hyll m”% P’Mpmer@?ﬁm“yl} NR{{R‘T(M-

((hrﬂlfdry%ﬂiwo&yjph@hwyuﬂ&%ﬁwhbawyﬁmh@wérbaﬁylpg}tws*mamude

L-tyrosi nam d
tm%/uoroacetate

N-{(3S)-1-{(4-fluorophenyl)methyl]-1-methyl-3-piperidiniumyl}-N-{[(4-{[(1-methyl-
1H-imidazol-4-yl)sulfonylloxy}phenyl)amino]carbonyl}-L-tyrosinamide
trifluoroacetate;

N-[({4- [(cyclohexylcarbonyl)oxy]phenyl}amlno)carbonyl] -N-{(3S)-1-[(4-
fluorophenyl)methyl]-1-methyl-3-piperidiniumyl}-L-tyrosinamide trifluoroacetate;
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trifluoroacetate;
L/-{(3S)-1-[(4-fluorophenyl)nethyl]-1-nethyl-3-piperid

wo poogoy3ont L/ - ({[4- ({[5-(3- PCT/US2004/040668

i soxazol yl) - 2-thi enyl ] su] f onyl } oxy) phenyl ] am no} car bon

Wxﬁ#&‘gy(‘i b2 R “@W@w‘fﬁiﬁﬂéﬁ' SRR

BV domeyicarbonyl Namino)carbonyl]-L-tyrosinamide
I uor op%y:enyf) {[F@ nyl ] ox}y} phe)ny )ar¥1]no]ycar bonyl }-L-tyr
wiflunrodcgtater i f | uor oacet at e;

ﬂ(%ﬁi [(41 El[nl 4?F5rll?ur?y F%Q@ﬂg JE Sl dermb i lyisnaiger i d
E(éyd@‘iéws‘lca}bbﬁyl F@hehyband)barbdryiylyrbsinghiiden no] ca

L-tyrosinanide ‘trifl uoroacetate;
t[yme(Qﬁgeiqte[ (4-f1 uor ophenyl ) net hyl ] - 1- net hyl - 3- pi peri d

WSS Pl PR et Spinerdmumi it

[te dl@hi@)@dacdrboﬁ yvexydeteetydiamino)carbonyl]- L-tyrosmamlde

3, 5-di met hyl - 4- VD) sul fonvl ]
Vlfb“'ﬁg’ﬁ(’ %tsﬁr bony: }r~TE Ly {(3IS)SovaO yl') sul fonyl ] oxy} phen

ﬁr([({;éy.ﬁl{ q;ggﬁzar/tl %I C?P]ﬁb]wy @aﬁﬁyi}ﬂ TistRYIPEhigEriiriayh -N-[({4-

r03| oace

Méu'{(tl()“e){}{kté’rbéHW)M]M@WWDQEQYUMFHMF'Iﬂﬁﬁﬁ“ﬁ) am no
L&@@bon %A/ {(3S)-1-[ (4-

P) met hyl ] - 1 mathyl 3-pi peridiniunmyl}-L-tyro
L/ { eﬂf[(élh?/éll‘dak?f)ﬁéﬁ)ﬂ}rﬁémyl] -1-methyl-3- plperldmlumyl} N-[({4- [(2-

uorophenyl) net hyl 3-1-neth i perid
methylpmgempvl pxylehepyliamino)carbonyll- L—tyrosmamlde tn oroacetate

el bRy SRR oty SRR AR LB

h{e'tlﬁﬁlﬁﬁ)palmy[)éxﬂbhenyl}érﬁmm?]dalbblhw L -tyrositanyide Frifiqreacetate; -
NL(BHT aa&%phwrwb@m[lmpvli asav?mybﬁympﬁmlﬁwmd}rﬁ'dﬁ%rfﬁ
B SRTphbIPBSE A B e

N-[(88)-{1 £(3 3-béniddiexol-5-ylmethyl)-1-methyl-3- plpendmlumyl] N-{[(4 {[(1-

gflsquﬁﬁgﬁa’b ?r%/ p%}gﬁk?%édfg\eggsamy o]g’ér%lo%yf} L {y%stn tlde- 1Y

%(ooacejt 3 benzodl oxol - 5-yl nmet hyl ) - 1- net hyl - 3- pi pe
I'niu -1 ({4-

N—{(3S) 1—ethy| 1 [(3 -hydroxyphenyl)methyl]-3-pyrrolidiniumyl}-N-{[(4-{[(1-
methylethyl)aminolsulfonyl}phenyl)aminojcarbonyl}-L-tyrosinamide -
trifluoroacetate;
or any other pharmaceutically acceptable salt.

The most preferred compounds are selected from the group consisting

of:

- N-((3S)-1 -{[3,4-bis(methyloxy)phényl]methyl}-1 -methyl-3-piperidiniumyl)-N-{[(4-

{[(2,5-dimethyl-3-thienyl)sulfonylJoxy}phenyl)amino]carbonyl}-L-tyrosinamide

trifluoroacetate

11
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[ (cycl ohexyl carbonyl ) oxy] phenyl } anmi no) car bonyl ] - L-tyro
sinam de trifluoroacetate;

W@ 2605038yt 1- (4 chI or ophenyl ) net hyl ] - 1- met hyl - BepuUpm0#/at0668

iniunyl}- L/-

- &gﬁ-ggwtg%@g@ygﬂgﬁyﬁmg AT -PORR G LB iy N-(1(4-

I@[ﬁ(ﬁ g(ncgﬁktﬁwl&@n&y|}éﬁﬁ6hﬂwy)mwbﬂmdo]ﬁatamwr}ﬂ_-wr@gnam|de
Er(fbmmtﬁ; car bonyl ) oxy] phenyl } ami no) car bonyl ] -L-tyro

% g?ggq e{ié %é@?‘%‘ﬁ%&%f‘éﬂmfp'}}’e}nymethylhg’; ﬁpefldlnl%lﬁv,)_N {[(4-
i}cyc Owéthvn@uubﬂyl]dx&}dﬂwk)ammO]carbonyl} L-tyrosinamide

exyl car bonyl ) oxy] phenyl } am no) car bonyl ] -L-tyro
fhigrearetale; f | uor oacet at e;

-8 ST 5-bértz ik QR HIAAHY ) TEhBIA-o oiBBRKliry ARG 6-
eRlony-3pmetrayhdytbgrizotfipheyl) balfomdloxgldhemy!)amind]yoaoksomdj.-

i de trlflugroacetate

L¥r9§'(‘§§)'dq W9reageiatepheny! ) met hyl 1 - 1- et hyl - 3- pi peri d
i, 5- c%e{ é tﬂ'l{e?nﬁ/l)suIfonyl]ow})phengl)ammo]carbonyl} -N-{(3S)-1-

ropano ) oxy] phenyl }am no) car t yr 0Si nam
{(éeﬂuaropham,d)methy&ﬂemethyl -3-piperidiniumyl}- L—tyrosmamlde
4- chl henyl thyl]-1-nethyl - 3- id
%f.lﬂ%’&%‘%t /[‘([(f4 Fzgp enyl) net hyl ] - 1- met hy pi peri
VKE{(BSG A E[@ﬂﬂﬁ@bdph@h)ﬂ)ﬁi&@lﬁmtﬁﬂ}@-@m&m|hrdyi}th{R44{[(&m

ide trifluoroacetate

mﬁ(tbﬂ)etwmutﬁorném}nr@wl)ammlﬁ@tbwvb} LrtyfesiRgmide pi per |
L /- 4- 1-

ﬁfg[l{%)w%%ehyﬁe) am EIE)](SM{]E(()nyl } phenyl ) am no] car bonyl }-L-ty

N B8 B filiordphenly Daetidl methyl-3-piperidiniumyl}-N-{[(4-{[(1-

R e e T AR TV T A

Jy&ggéggge) am no] sul f onyl } phenyl ) ami no] car bonyl }-L-ty

rosinamde trifluoroacetate; or any other

M@(BBM e[(fi hvdidxypbeﬂxd?jm]l?fwl]Slagtethﬂ*ﬁepwdlrwmvléw H]Q%-{[U-
)(/)le{k f)aarﬁl(?lo }phernglf)%rtnmeo]garr% ﬁyﬁ?_ntsylrg’stlna e’

trifluoroacetate

Methods of Preparation

Preparation

The compounds of Formula (I) may be obtained by applying synthetic
procedures, some of which are illustrated in the Schemes below. The synthesis
provided for these Schemes is applicable for producing compounds of Formula
() having a variety of different R1, R2, R3 and R4, which are reacted,

employing substituents which are suitable protected, to achieve compatibility
12
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L/-((3S)-1-{[3, 4- bi s(net hyl oxy) phenyl ] net hyl } - 1- net hyl
-3-pi peridiniunyl)- L/-{[(4-

W@ pqo2/0559di met hyl - 3-t hi enyl ) sul f onyl ] oxy} phenyl PemUsmpoet0668

rbonyl } - L-tyrosi nam de

b eoLoaeetal Sl V(L 39): 1o 3 0ob] SLTRINCR ) PSR thkes,
{He(r?a@orals 'E%Hbdun%lstd?'tﬁé‘}ﬁbhﬁé |epRyAllyigdiobedy NHIE surhe a

}-L-tyrosinam de trifluoroacetate;

Sph(e%/res)are shpanawith speeifio gbmppLpHeilg isnengly for-ilstiayipn

F-Pps%é i,di niunnyl)- L/-{[(4-
Pt’ X/I et hyl ) sul f onyl ] oxy} phenyl ) am no] car bonyl }-L
-tyrosinam de trifluoroacetate;

L/-[(3S)-1-(1, 3-benzodi oxol - 5-yl net hyl ) - 1- met hyl - 3- pi p

Elreaalfﬁtmfw] L/-{[(4-{[(6~

chl or g ) _
oul fon oxy']ﬁwk ﬁyﬁ%;%%% %?e r%ld tmrelfiuctlve alkylation of 2,6
tirméﬂhu&y-aé}m'lyﬁymnebenzyloxy-benzaldehyde (DMHB resin) with N-

gfﬁt{ﬁ[gq(eééil%;@ﬁ;@l dCII gglﬁtsh é( \gg c}hg\bgr%yé)e%glrefdo P grln] é)c))(g i)%ltgg eld)
bbby q n@ghsmé 1)”%&(&]0;% dTe} With Fdu-BRItb el dMibladids,

tyrosina I uor oacet at
_[dl!op\(éaiS)y feni¢val fof the ppdteciirg gngupy biovidetbtasin-b8upd peri d

iR Ubiop -GG Selnpian s9unleshuitbpBioRRynd infgymediates

ﬁ'tﬁ@ﬂoﬂ? He EdrreSHRPRINR) Rdsti-bound urea 5, which was subsequent!
(3S)-1- ;(4&3{ uor ophenyl ) net hKI] 1- met hyl - 3- |pqer| dy

trﬁa With pp aS{s[L(mcg[t(c_mate and thiophenol {o give secondary amines.

BRI Bt LR PR W AR AEE RP¥hdder felioound
tértré(y@hrnbs[d 3Ah1\i’ﬁ55)8wd”rermér) r@dwdi ]Mth areéied oBsufargt |

i ni unyl } {[ - met hyl et am no
§b|0rﬂéﬁ§ 9 9werttze)@ﬁﬁasepe@mldﬁwn}bqu@&aﬁqrwb% 7, which were
ﬁfﬁé{éﬂ%@%ﬁ@‘ @é’%ﬁ@gtd’{;ygﬁﬁé’% F}Ieb a| ng?@%ﬁtﬁo‘lfﬁd

gpaternay aymiohikin &alts. Resin-bound quaternary ammonium salts were
cleaved with 50% trifluoroacetic acid in dichloromethane to afford targeted

compounds 8.

13
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procedures, sone of which are illustrated in the
Schenes bel ow. The synthesis provided for these

w®else®4i s applicabl e for produci ng conpoundsPOf/US2004/040668

Formula (1) having a variety of different Rl, R2, R3
and R4, which are reacted, Hgl oy{ang substltuents
whi ch are suitable prot ect§8 T§ achi eve

conpatibilitywith the reactians outlined her
Subsequent [depyotegcgion, in th e casg:s h fords
conpounds ke natere ge hﬁsy‘ —_

some %Cmes are shown wid spem“l‘”iy'c corrpcpunds

is merely for illust r atfbi" puf pose only. P\"@par;atl on 1
Resi n- bound ami nes 3 were prepared by reductive

al kyl ati gn of 6-

di met hoxyy- 4- on tyrenebenzyl oxy- benzald yd
r esit €cted dlanln- ts , mere
pr epar gd fﬁbn1Boc wﬁ%LeeLed 1 Sc ene 1)NWW
Reactio GWH% wi th Fnoc- pr ed am aomﬂs
fol | owed by renoval of the& protectlng ?r up prOV|ded
resin-bound intermedi ates 4. 4-Hydroxyl anline was
coupl ed with resin-bound |nterned| 4 to afford the
correspondi ng re3|n boumd W ea 5 ich was )

] Yworfdte and '

—

§Ef Reducti ve
=q dehydes produced
resin-bound tertiary am nes §. Am nes 6 were then

reacted with a series of sulfonyl chlorides to give

t he correspondi ng resi ngboupd Jul fonyl esters 7, which
were treated vvltml al,tkyl haI de 4; ) toidive the
corrg 3spocnc‘ yquater ry amoTmom sal ts.
Resi n-txmung at er armmm umsalts were cl eaved
with 5ij%otrl I uoroacetl & acid in dichloronethane to
afford targeted cor;pounds 8.Scheme 1 a, b Nd, e

o
H H
N N f\{\/R2
R3O \ﬂ/ H Ra CF,CO0"
e ~o © R1
0

8 ' N

Conditions: a) 2-nitrobenzenesulfonyl chloride (Nosyl-Cl), pyridine, CH2Clo, 0

°C —rt; b) 4 M HCI in1,4-dioxane, MeOH, rt; ¢) 2,6-dimethoxy-4-

polystyrenebenzyloxy-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; ) 20% piperidine in 1-methyl-2-
pyrrolidinone, rt; f) 4-nitrobenzene chloroformate, 4-hydroxy! aniline,

tetrahydrofuran, diisopropylethylamine, dimethyl formamide, rt; g) KoCOs3,
PhSH, 1-methyl-2-pyrrolidinone, rt; h) RoCHO, Na(OAc)3BH, 10% acetic acid

14
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HNBoc' H2N Nosyl HN' " vNosyl HCl salt 2 DVHB "Nosyl
sNosyl DMHB Ok DWHB HORL ,R2 g,h HOHH ,R2 | j, k

WERBpes@sHB R1 NN R2 R4 CF1COO - Conditions: apCT/US2004/040668

2-ni trobenzenesul fonyl chloride (Nosyl-Cl), pyridine,

%%e%hﬂ%%?newﬁane e ke
R ét%ﬁit . RS W&ﬁﬁbbro@beﬁ@ab@nmId%maﬂomtn)ane 1%

acetic aC| in’ 1% met hyl'-2-pyrrolidinone, rt

‘Fﬁ@wro%ﬁgfe&ﬁrrﬁﬂé@é?reaﬁﬂo%led as illustrative of the present invention but
1, 3-dii sopropyl carbodiimde, 1-hydroxy-7-

@QHE‘@'HBQM@QY(W%/ 1- net hyI 2-pyrrolidinone, rt; e) 20%

- piperidine in 1-nethyl yrrolidinone, rt; f)
4-ni trobenzene chl orofornMdroxyl ani | | ne,

SO AN bREny A iEhK1 -methyl-3-

Id"miu:ﬁ VNI |4|- ZWetﬁ 1.3 R2CHO, Na(OAc) 3BH,
oacetllfc acl -p rroI|d| none rt |)

ne, rt.

a) 3(S)—amino-N-(2-nitrobenzenesuIfonyl)pyrrolidine HCl salt

To a solution of 3(S)-(-)-(tert-butoxycarbonyl-amino)pyrrolidine (20.12 g,
108 mmol) in 250 mL of anhydrous methylene chioride at 0 °C was added 13.1
mL (162 mmol) of anhydrous pyridine, followed by slow addition of 25.2 g
(113.4 mmol) of 2-nitrobenzenesuifonyl chloride. The mixture was warmed to rt
over 1 h and stirred at rt for 16 h. The mixture was poured into 300 mL of 1 M

aqueous NaHCO3 solution. After the resulting mixture was stirred at rt for 30
min, the organic layer was separated and washed with 500 mL of 1N aqueous
HCI solution twice. The resulting organic layer was dried over MgSO4 and

concentrated in vacuo. The residue was used for the the next step without
further purification.

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(S)-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).
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The follow ng exanples are provided as illustrative of
the present invention but not limting in any way:

wEx@as®41L Preparati on of PCT/US2004/040668

I'V-((3S)-1-(r3.4-bi s(nethyl oxy) phenv

6?@%%{%@1%%%@ f1(<jjn}qtl@3§_etohyal-l}lrg{3r§)r1_ -[(2-nitrophenyl)sulfonyl]-
SiHyperaRyhlIoRfoMshileny

noi carbonyl | -L-tyrosinam de trifluoroacetate a)
3( S) - AaianoiXtHEe2ofil .20 ghd Azhewnelf d+4H mpialigdof diardinmethoxy-4-

lt, T | ut | f . . :
BokSY ey oy esealdshydR (PMHB resR) in 139 mtnef 19 apstic
8eid 3R @nAYBfous TLndEtRyI -py@blicindiyesl was sadield . 668 Re(31.1 mmol) of
chloride at 0 OC was added 13.1 niL nol ) of

afﬁ)ﬁmmNﬁQrminh@nzerr;ﬁsuﬁq%\d)wyr@ﬂE\(ﬁlfgéb?‘tﬂion of 25.2
I LB S B R b o

r nd stirre
fl 010 d 684 Fweolyioftsetiimvriadetanyboromidoide0 (Aftdr thé résiiting

TGIGR Wap aftaken A THIGF 7301 et hwag st v Bt (8 X o
Q&@,ﬂ?ﬁg%/ﬁﬁ%l‘q@?fﬂe% >¥“251T nlﬁ_ﬁoarm-M%bH% RPEBAHE). Hohe resulting

w ce. Theé resulting organic | ayer was dried

R e L S e LR
Busiff2.cation. To a m xture of the above residue in 140 ‘

I HOI ToR Hnuth o g bRmaIng AFB T al B e frquaesin

f _at i1iR; t
15 Q"—. grarg@d?ougqnﬁ@g{y! % ordga.fymetwa@aadé&n.%g (4.30 mmol)

drie vaccum oven or 24 hto yie

af F)nmﬂ ny(iBNlé-l(}I mnd{ﬁﬁgemge(ﬁé&ﬁmhmﬁl/bf) 11blydraﬁdyi-?ﬁ ne HCI
salt as.,a sol, | . % t
SanaporfardlneBlanse mAddlion hesB? mCISas oy 5-
éﬁélﬁyragﬁ&a:(ﬂadii%ida.,Af?erQﬁe ?es‘iﬁtm%rmiﬁura wag -shken &t r(fér 24 h,

1 H, 3.66-3.56 (m 2“5_|), 3. 46- .35(n] 2 :

theo@sin wes washedHyith DMI7 (3 x @6 k), QHpl2dMeONHB! 1A e3ix25 mL)
bound O (1, 1-di et hyl et hyl ) -

bhd MEIH-(8-§ 22 i)t ridphesyltngukesionyas dried in vacuum oven at 35 ©C

for 24 h. An analytical amount of resin was cleaved with 50% trifluoroacetic
acid in dichloroethane for 2 h at rt. The resuiting solution was concentrated in
vacuo: MS (ESI) 657 [M+H-tBu]*.

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 9C for 24 h to
afford DHMB resin bound O-(1,1-dimethylethyl)-N-{(3S)-1-[(2-
nitrophenyl)sulfonyl]-3-pyrrolidinyl}-L-tyrosinamide (0.86 mmol). An analytical

16



10

15

20

25

30

3-pyrrolidinyl}-L-tyrosinam de To a m xture of 7.20 ¢
(10.37 mmol, 1.44 mmol/g) of 2, 6-di net hoxy- 4-

w@olopssignenebenzyl oxy- benzal dehyde (DVHB resi npCT/HS2086040668

nmL of 10% acetic acid in anhydrous

1- et -2-pyrrolidi non ) . (31,. "
SirSentot iesi ok ottt B2 RELE DR i PesicnBiEthane for
PiH ats@l Thands@ting selutioh wddcontaintratdd i Ve M (ESHW35
am ne, followed by addition of 11.0 g (51.84 mmol) of
padHuBUlT.i acet oxybor ohydride. After the resulting
m xture was shaken at rt for 72 h, the resin was
washed with DM (3 x 250 nL), CH2 Cl 2/ MeOH (1:1, 3 X

_ _qr / [ [ dhi ~N-
GRS, R Xbittcthito AR Rne ) gt B RSty AT hURS1-N

n" at

. gelya Bdidetiyl-BathishylBulfanyJoxyiphanyt) aminajtadonyfe--

&9.860 mol, 1.075 mmwol /g) of the above resin in 15 nL
O¥AATHIOUs 1- net hyl - 2-pyrrol i di none was added 1.98 g
(4.30 mmol ) of Fnoc-Try(tBu)-OH and 117 ng (0.86 nmol)
of 1-hydroxy-7- azabenzotriazole, foll owed by addition
of 0.3 amnixtereref haeg §9.36 mumal) of 4-hydroxylaniliné in 20ml anhydrous

RTSRERENE AR S 810, 8 PR IR R E DB bicimate.
PNE régctior?iidtle wakitifed Zvieédin(témberature &r hadl)arahdur and
MeOH (3 x 25 nlL). The resulting resin was

dri ;
papeRtravdrDisosgpyethviasping4ASHNL Afp gRANYde ﬁ“ﬂgﬁﬁgﬁn bound
G PR Rl B AR St e PRGSO ARARS kB
‘_!I_ygesingnﬂ@@ur(a_tge (2.48 rrgggk) uanoll dlﬁ]étﬁﬂ{f))rrﬁémécﬂ%%h trffg]were .added to
e above resin (0. M) t .
seartiongBidueRd %Wu@%&% W%fn?wgﬁww SaaFb R G x
%BLHEX,%H%QS{Z‘]MEGH‘?I -1 ZSUIEMYRang &GP @x 10 rioy. 'Eﬁezbeo?ulting

_ the ution was drained and another 15 ni o
O 85 BB aU 0B B S5 LSl amoun
ahpddie watTcleaved Witk 5006 tifiuonoaseticdicid iredichlodomnkthanesfon2 h at
V\rtli.aSThe resulting solution was concentrated in vacuo: MS (ESI) 584.4 [M+H-
tBu]*.
To a mixture of urea resin 5 (2.4 mmol) in 60 mL of 1-methyl-2-pyrrolidinone
was added 2.5 g (18 mmol) of KCO3 and 0.92 mL (9 mmol) of PhSH. After

the resuiting mixture was shaken at rt for 2 h, the resin was washed with DMF
(3 x 10 mL), HoO (3 x 10 mL), DMF (3 x 10 mL), CHoClo/MeOH (1:1, 3x 10
mL) and MeOH (3 x 10 mL). The resulting resin was dried in vacuum oven at
35 o‘C for 24 h. To a mixture of the above dry resin secondary amine 1 g (0.8
mmol) in 40 mL of 10% HOAc in anhydrous 1-methyl-2-pyrrolidinone solution
was added 997 mg (6 mmol) of 3,4-bis(methyloxy)benzaldehyde and 1.272 g (6
mmol) of sodium triacetoxyborohydride. After the resulting mixture was shaken
at rt for 72 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 6 was dried in vacuum

17



10

15

20

25

30

washed with DMVF (3 x 25 nL), CH2 C 2/ MeOH (1:1, 3 x 25
m.) and MeOH (3 x 25 nL). The resulting resin was

wa@lriosasiomt vacuum oven at 35 0 C for 24 h to af POT/USIOBIMBIO66S
resin bound O(l 1-dinmethylethyl)- L/-{(3S)-1-[(2-

DU RPIEE A BORNS B al WASERT o

mﬂhbro'%Q%tlb faicfd m!.@me?détﬁaﬁ&f& 2 W af HC NI RRURARES daleﬂiorewas

at rt. The resulting solution was concentrate

mamrah&l (B ouct BES %W-SBBL{M%HB@
L/-((39)-1-{[3, 4- bi s( et hyl oxy) phen%I]msth\él} 1- met hyl
Ta aﬂpb@wieoqfrfpglwq)guryd\,tertlary amines 6 (100'mg, 0.08mmol) in

ML hebiisnech g ansietyT SS9 52L& 1hon 24 0p6 ws
aaadd 2@(&H&H§I%ﬂléﬁ‘héﬁdéégllf?ﬁg?&f6n@é‘ m’mrﬁg 2 mmol). The

tetrahydrofuran was a 1g (9.2
epagtion osiire ashivamaéa taretom teFrhperadaret anﬂwshnketdm‘earm@m The

sl S s BB [k otml P ety @Rell 428510 m),
e g%%%&iﬁhﬁ#ﬁ%@ A oo resuBhaYesih ayan e i
VAR BENEF a8 St 24h s encti bn i xt ur o Qﬁh LEQEZ‘&“ .
Ty armix@re. ofTh@ ab@se @Iry\/%?sm\/é@ D8 ol in @l\fﬁL(o? a>hh§/8rdﬁs)

CH2A 2/ MeOH and MeOH (3 ).
awéowaﬂmwamdciﬁda#(a e (ﬂ 951 g0l @feladomemﬁm M\ﬁeretneamxture

Wi it o B T taSl e oPERR gl V(85 ),

OHs TVt lianie 35010 All), MeOH (3 kB ﬁﬁg%ﬂnH'G‘lQ ep) (B:xHOmL).
was concentrated in vacuo: MS (ESI) 584.4 [ HtBu] + .

TTI‘Pe ?esmlﬂﬁgzife%lri’%aﬁroﬁ%dﬂﬁ%Euém(c%/(?‘h Sy a’C'f?r 54 1) Tf;g g¥y resin

pyrrolidi none was ad
\ \Ka@tmamwblwmh g2miiof 59 /mﬂﬁluprmCaﬂc%Id N dlehlolrbeihane at rt for 2h.

Ak bR, 1T Vo Bl e, tht ey was Hegtaif wif Bppther 4
B of 509, Wifluoréditdtic i iHticAlotoetBaie HR rifol 18R1In.MFRE cofnbined

X 10 nL). The resulting resin was dried in vacuum oven
cdeawgepgolntienewere cancentratad (it kaeio. t Flee seridee wag pusified using

£ B8R ?)%Sfra%\vg |-‘Fq_(§ system with a YMC ODS-A (C-18) column 50
mm by 20 mm ID, eluting with 10% B to 90% B in 3.2 min, hold for 1 min where
A =H20 (0.1% trifluoroacetic acid) and B = CH3CN (0.1% trifluoroacetic acid)

pumped at 25 mL/min, to produce N-[({4-
[(ethyloxy)carbonyl]phenyl}amino)carbonyl]-N-{(3S)-1-{(4-
hydroxyphenyl)methyl]-1-methyl-3-pyrrolidiniumyl}-L-tyrosinamide
trifluoroacetate (white powder, 32 mg, 54%‘ over 6 steps): MS (ESI) 737.4 [M]*.
Proceeding in a similar manner as described in example 1, but
replacing 2,5-dimethyl-3-thiophenesulfony! chloride with the appropriate
sulfonyl chlorides and/or replacing 3,4-bis(methyloxy)benzaldehyde with the

appropriate aldehydes, the compounds listed in Tables 1 - 3 were prepared.
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mol ) in 40 mL of 10% HOAc i n anhydrous
1-met hyl - 2-pyrrolidi none solution was added 997 ng (6
won@s)p39f1 3, 4- bi s( et hyl oxy) benzal dehyde and 1PCUWRSZTHO4/@40668
nmmol ) of sodiumtriacet oxyborohydride. After the
resulting m xture was shaken at rt for 72 h, the resin
was washed with DMV (3 x 10 nL), CH2 C 2/ MeOH (1:1, 3
x 10 mL) and MeOH (3 x 10 nmL). Th mlting resin 6
was dried in vacuunoven at 35 0 r 24 h. An
anal ytical anoBat. ed with 50%
trifluoroaceti gragid di ghl ofoetthane for 2 h at rt.
The resulting soluti (Y] in vacuo: M
(ESI) 550 [ MrH-tBu] + . T aHni resi n- bound
tertiary amnes 6 (100 ng, O Od mmI)NM 10nL

nmet hyl enechl ori de and triethyl am ne , m _, 4
nmol ) at O0C was added
2, 5-di met hyl - 3-t hi Ph&@&sul f onyl chl ori 1.4 ny,

2 mol). The reaction mxture was warnmedd o foom
tenperature and snaked overni ght. The resim was washed
with DMV (3 x 10 niL), CH2d /%{E (1:1, 3 x 10 m ),
MeOH (3 x 10 ni) and cH2Cl 2'{3K1Tonl). The resulti ng
resiFkafgledr [€d Th vacuumgoven at 35 0 |C T o + To
d m xture of {the above dry resin (0.08 )NI

af anhydr ous aceton'tri l e was added 120 rrL (17918

mrol ) of i odonet After the m xture was shaken at
rt for 16 h, |t in was washed with DVF (3 x 10
m), CH2C12/5/EOH Pll 3 x 10 nl), I\/teC]—(BxlO rrL)
g CHECHZ2(3xTOnt)p—The resutting Testim was e}bgeu T
vyacuumoven at 35 C for 24 h. The dryj resin was
tireated with|4 nL 50% trifluoroacetijc acid in

i chl oroethane af rt Tor 2h. After the [cl eavage

inot hes 4 omi’fl uoroacetic acild in 728]

i chl or oet hane—atrgrt ~for 10m n. The conpi ned cl eavage
olutions wene concentrated in vacuo. The residue was
urifidd using G |l son sem -preparativie HPLC788stem
ith a YMC (IPS&*&S) col um 50 nm by| 20 nm I D,
luting with|10 90% B in 3.2 mn,| hold for 1 mn
\here A = H20 (O Q9% trifluoroacetic aci d) and B =
CH3CN 1”5‘0. 19t ffuoroaceticaci dy 754

(@)

NA< D<=T. N O QO \n

I

gg 7 N
o O
/

6 - 763

7 Br r 781

8 \@\ 721
F
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punped at 25 nL/mn, to produce /V-[({4-
[ (et hyl oxy) car bonyl ] phenyl } am no) car bonyl | -
W0 2006038t 1- [ (4- PCT/US2004/040668
hydr oxyphenyl ) net hyl ] - 1- et hyl - 3-pyrrol i di niunmyl }-L-ty
i 3 trifl 3

ostram-de—trHuoroacetate—{whitte—powger; ;
bver 6Ysteps): ESI) 737.4 [M+ . Prioceedi in a
simlar manner escri bed in exanple|l, but
repl aci ng 2, p-di net hyl - 3-t hi ophenesul fanyl chl ori de
Tt apptoprjate sulfonyl chiorideg and/ ofg
repl acing 3, 4-Dbi é( t hyl oxy) benzal dehyde with the
appropri ate alde sde?f t he conpounds lijsted in Tabl es
1 - 3 were ptepared. CE3CQ0Table 1 Exanple R NS [ M+
737 JilR2 709 Sﬁ. 4 723 5 754 6 763 q 7 Br 784 8

8

g
D

7219 703 10 ¥8F {1 709 12 669 CF3COOTaljl e2 Exanple R M
S[M+ 13 721 693 4

12 Y 669

R OH
0:8:0
o)
0
H
iy
© N
CF,COO- o
o—/
Table 2
Example R Ms M)t

13 721
f
S
F .

14 693

15 ﬂ 707
S
16 707
D
S
7 NS 727
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15 707 16 707 17 72718 791 d 19 625 20 653 21 765 22
owP 833 23 763 O N 24 737 25 652 CF3COOTabl e3 Exanpl e
WORMNE 0] +26 695 // W27 667 28 f\ 681 29 681 PCT/US2080040668

686 N 31 729 32 734 1/ 33 679

18 S 791
19 - 625
20 \k 653
21 765
N
PRt
S
/=0
22 0.0 833
av
3
S
23 , 763
Ci /N\
— 'O
N
24 “ 737
25 \( 652
OH
e :00 o %
O
Y0
© N
CF,CO0r k@\,:
Table 3
Example R MS vt
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34 693 NN 35 666 O N 36 680 O N37 C 729 38 745 CF3 39
665 V >- 40 627 Proceeding in a simlar nmanner as
walemsnsived i n exanpl e 1, but replacing sul f onyPCT/US2004/040668

chloride with acid chloride and/or replacing 3, 4-
haoan—oal Ananhvudao 1

—el-rvet- bl - Asens) pt b + I oSy Ay At o
FSTHeL Yy T oOXy)oehzZa uvnyuT.WLll tne—appfopr+at
al dehy s, 'the compfunds listed in Tables 4-5 re
prepared. CF3COQJable 4 Exanple RMS [M+ 41 631 42
656 43 64644 (646 45 O 672 O CF3COOTabl ¢ 5
27 F 667
>l
F
28 681
/ \
A<
29 681
\ﬂ\
S
30 N\[::]\\\ 686
SN
31 729
U
F
F
32 s y~o 734
AR
33 ~\[::]/F 679
34 693
7 N—
—N
35 666
YLP
=N
36 680
0
=N
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Example RMS [M+ 46 589 47 607 48 ¢ 607 Preparation

2 4-Nitrobenz

WO 3@yl ami ne to provide the isopropyl
The nitro group in 9 was converted to amne

am de 9.

ene sul f onyl

chloride reacted with

sul f pEWIIS2004/040668

10 via SnCl 2. The am ne was coupled with resin-bound

11. Th% ur ea
benzenet hi ol 4

underwent re
Idehydes to

trnannt nel

fforgthe corresponding r

s ubsequent ly treated V\J
te | ve secondary am ne
uct am nation wth appr

produce @lertiary amine 12.
th allvl hao

esi n-boyRg ur eas
th

. whi ch

opri ate

Am ne 12 was

th

cor r eségm i ng

ndln
ich were cl
g{chloronetha
%Chene 2 0V
2N R 1 DVHB

A M
W u.lﬁ'vyl

||a|;uco I.U fU‘lII

bound quat er nar yamj
eav A th 50%trifluoroac
net o apford targeted com
NPS. NFI; POCI O"NH

t+he—

pni um g§15ts
etic acid in
pounds 13.

Hy Nosyl H

39

N\—
N=/

665

40

\(

627

Proceeding in a similar manner as described in example 1, but replacing

sulfonyl chloride with acid chloride and/or replacing 3,4-
bis(methyloxy)benzaldehyde with the appropriate aldehydes, the compounds

S

listed in Tables 4-

5 were prepared.

OH

H
O I}IL
CF,COO- R
Table 4
Example R MSs [m]*

41 \/©/F 631

42 0 656
L
o

43 646
Yo
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Nosy!

waoelgesm4B8 0 0OC b )

Ok DMVMB <$NHH 101 1 HH Owu ~ '
, e OL DI MVHHBR Rf H O 12 CF3COO- 13 Condi ti ons:
SnCl2, EtOH, 7 0 OC;

R2d
a)
C ) PCT/US2004/040668

4-ni trobenzene chl « roformate tetrahydrofuran

A anrcronvl o viam nna £ orie

SO FOpPYy Ty —art e, UI‘I‘ICLIIyI ornam uc, rt )

ﬁ PhSH ms %‘ pyrrolidinone, %4@\’2

\Ia(OAc) BH3, 10% |c acid in
1- met hyl - 2- pyrreli d none, re; f ) R4Z acetonitrile
rt - o) 5004 ri fliumnrnnn~nnt

Y O/ T T uoT o ett+e ablv 1T UILIII O170T1 rarte,
e, THE fol | pwi ng anphes ar e provided a s 6672

| lustrativelq f present i nvention|but not
imting in an < ERanpl e 49 Preparction of L/ f
f/QQ\ 1 r/Q hvdrox ypher“ PrethvP—31-—¢ L||_y| =3=
pi perl di ni urryl} Lf-{r(4-U(1-methyl et hvP am no]

sul f onyl ) phenyl ) am nolcar bonyl }-L-tyrosi nam de
trifluoroacetateA solution of 4-nitrobezenesul fonyl

chl oride (2000 ng,

added dropwi se toja s8l ution of iso

9.05 mml ) in 20

Plene was
yl am ne (1067

ny, 0
)
N-Z
CF,CO0- R
Table 5
Example R Ms [m]*
46 589
\/©\OH
47 607
L
8 \QCI 607

Preparation 2

4-Nitrobenzene sulfonyl chloride reacted with isopropyl amine to provide
the isopropyl sulfonyl amide 9. The nitro group in 9 was converted to amine 10
via SnCI2. The amine was coupled with resin-bound amines 4 to afford the
corresponding resin-bound ureas 11. The urea was subsequently treated with
benzenethiolate to give secondary amine, which underwent reductive amination
with appropriate aldehydes to produce tertiary amine 12. Amine 12 was then

treated with alkyl halides to form the corresponding resin-bound quaternary
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18.1 mmol) in 50nL toluene. The reaction m xture was
heated to 800C for 1 hour and cooled to room

wo esopesasure. Water (25 nL) was added. The aquPOLIES2004/040668
phase was extracted with ethyl acetate (3x50 niL). The

%Hn%lé\?fr%ﬁa@g hl&hpha ?q]#%feéﬂﬂlgﬁgg JV grflu etlc aCiId in

cﬁbwlbmaemahe tB%Pﬁ%Pd?tar et compd@ids (3. 1) to gi ve am de
ny, ?) 245 [M+rH + . To | sopr opyl

am de 1400 rTg, 5 71 rmol) Sahepw2ntl et hyl al cohol was
added Snd 2 (5420 ng, 28.6 mml)_ The reaction m xture
was stc.?+rred at 700C for 3 hours.@,The reaction m xture
was go Rt rat ed. I acet at g ) and | sat urat ed
NaHCC>3 (( 64 ) *wver el adde?—sn sal WS precrpitated
out after”30cns andt:i | tered of f. es\cmnganl c phase
was washed Rith brine, dried over and
concentrated to af ford ne 10 (119)0 ng, 90% . M5
(ESI) 215 [MH-|[|| ﬁ xture of 196 ngy (0.8 mol)
of 4-am no- -2

“Rysy) benzenesul f onarg de |
3mH.BQp rous tet gmilﬁmfuran vvas adedN16
mol ) @ toobenzenechJ or of or i “Nosyl

re ct on|

m xt ur &g g i rred—art“roomte e f9r

hour and &ongentr at ed’ D||sopro Iet hyI am ne (O 28 m,
1.6 nmol1p, B resin bound O (1, 1-di net iyl et hyl ) -
L/-{(39)-1-[(2-

ni trophenyl ) sul f ﬂﬁg idiNyJR2 L-tyrosi nam de 4
(400d, ., 0.8329

%Mr%% forman dé96 ) wvere

ad to reacts xt%re aked overni ght. The
reS|n was wadhén with DVF (3 x 10 i), CH2d 2/ MeCH
(1:1, 3 x 10 nL) and2veOH (3 x 10 nL). The resulting

urea resin 11 was dried i vacuum oven at 35 0C for 24
h. An anal ytiaal mnognt [of Iresin was cleaved with 50%
trifl uoro Bt-6F omret hagrecd®r 2 h at rt.
The e sgl uti om was Toncentrated in vacuo: MBS
(ES I\/H-H-tBu']‘ + . To a mxture of urea resin

11 (0. '320m”rol) in 4 nL of 1-nethyl-2-pyrrolidinone
13

Conditions: a) Toluene 80°C b) SnCI2, EtOH, 70°C; c) 4-nitrobenzene
chloroformate, tetrahydrofuran, diisopropylethylamine, dimethyl formamide, rt;
d) KoCO3, PhSH, 1-methyl-2-pyrrolidinone, rt; ) R2ZCHO, Na(OAc)3BH, 10%
acetic acid in 1-methyl-2-pyrrolidinone, rt; f) R4Z, acetonitrile, rt; g) 50%
trifluoroacetic acid in dichloromethane, 1.

The following examples are provided as illustrative of the present invention but

not limiting in any way:

Example 49
Preparation of N-{(3S)-1-[(3-hydroxyphenyl)methyl]-1-methyl-3-
piperidiniumyl}-N-{[(4-{[(1-methylethyl) amino]
sulfonyl}phenyl)lamino]carbonyl}-L-tyrosinamide trifluoroacetate
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was added 332 ng (2.4 mol) of K2CO8 and 0.12 nL (1.6
mol ) of PhSH After the resulting m xture was shaken

WQBOOISADS&*;%I 2 h, the resin was washed w t hDMF (BCRUSD04/040668
), HO (3 x 10 m.), DW (3 x 10 m _), CH2d 2/ MeCH

(32 gl 9 g 1 S i

IGHUItbluete A AddsY wiseteeatsohttien ofris larmite (87 mg,
504. 4 [ MtHt Bu uep M&OW ( )mg

M.mm@dmit@mf% BeCHeRb XU MRS THAIGHS HOSE for
BT 6os1gS i o Rnpgiqtiist Wefiy BS fymls afdedShe aqueous
PSS av e o e e secd o
rsfg@ﬂﬂlgaﬁ ried qc\?riz l\@g@%&w&nyﬁw and ruadwesghia W@w)ﬁsa fca gel
&lunog Mith h%er @E*M%?Pﬁf@tﬁ Eeﬁ itol@vx ngiﬁg%g‘“@%nﬁs (ESI)

%@ﬂ\g EI'SS OC for 24 h. An analytical anount of resin
F ved with 50%trifluoroacetic acid in

b %ﬂﬂbﬁ?ﬂahﬁfd% ‘f4UO r%gh 5t nfirhol) Th200esU lethyl ailcblolivas radded
was concentrated in vacuo: M (ESI) 610. 4@£I\/H—I-t8

$DC|432 654% a? Grmﬁm;% B’@@rf@at:@n naxtyr%maﬁ irred at 7 @L@‘éor 3
bQuTs, Fhelracion WA Wah SonaiEnes HElr REGelE a8 ) and
%5&%'?5@86}\3@66(%@811@1\‘;&8@%&%& gh @Q%V%%'}ﬁg%gltéiéd% after

% rlnrpg) ard Ri&idd e 'I(t@(&r?&h?o ph'aé% Was Watshéa Wlﬂﬁbﬂné\/&{:‘ned over

I N vacuum oven for 24 h.
MeS @4 eatednaentiatedrid aﬁor@amme oI aeammﬁ)hcw@ GESI) 215
di chl oroethane at rt for 2h. After the cl eavage
th—u"’ron was coll ected, the resin was treated w th

anot 50% fl 1

FPcnmire AEH rgpoll g Ao SBe ety ay age
E%b%%ﬁé’%ﬁfuﬁ(?ﬁgdé;m%ﬁﬁ‘éﬁ?#* LUTTDTAF e ales 189mo
(0.84 ramohy3- aneaacsjlor@mmaiesﬁhmwwﬂonmremas stirred at

Lo B R e SR i i
(#38ML, 1.6 mmol), DMHB resin bound o-(1 1-dimethylethyl)-N-{(3S)-1-[(2-
nitrophenyl)sulfonyl]-3-pyrrolidinyl}-L-tyrosinamide 4 (400 mg, 0.32 mmol) and
dimethyl formamide (5 mL) were added to reaction mixture and shaked
overnight. The resin was washed with DMF (3 x 10 mL), CH2Cl2/MeOH (1:1, 3
x 10 mL) and MeOH (3 x 10 mL). The resulting urea resin 11 was dried in
vacuum oven at 35 OC for 24 h. An analytical amount of resin was cleaved with

50% trifluoroacetic acid in dichloromethane for 2 h at rt. The resulting solution

was concentrated in vacuo: MS (ESI) 689.6 [M+H-tBuj*.
To a mixture of urea resin 11 (0.32 mmol) in 4 mL of 1-methyl-2-pyrrolidinone
was added 332 mg (2.4 mmol) of KoCO3 and 0.12 mL (1.6 mmol) of PhSH.

After the resulting mixture was shaken at rt for 2 h, the resin was washed with
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(0.1%trifluoroacetic acid) punped at 25 nL/mn, to
produce of L/-{(3S)-1-[(3-

whyasossgphenyl ) met hyl ] - 1- met hyl - 3- pi peri di ni unpc§/US2004/040668

L/-{[ (4- {[(1 msthylethyl) am no]

b PP BT L MITOH e el B DH . =
85 g) %@I\/{eﬁ@@%ﬁéﬁﬁ'ﬂ% éérucho a{:ngLrg&V _H‘?ﬂ%@rm%%cuum oven

Bpasaciriivde, Wiidrekufinganaabiowas %oﬁcéﬁ?é&ébl%%éﬁo MS (ESI)

e compound |1sted In was prepared
Eghl4q|\,§+|E>gB[]p1 e R M5 [I\/] + 50 653 NAXAXMO Proceedl ng in
a simlar manner as described in exanple 1
dTem aw(tuga af thecahayerdfy éesipjsecondary amine (0. 16 mmol) in 4mL of

432 dyR BEE B RNARTES pYirblhode SollRIoMEL Bilied 202.8
igfi(za ﬁﬁrﬁ@b*ﬁ'%ydrbmbamzmww@anmgdg Byl (2.4 mmol) of sodium

benzal dehyde, and repl aci ng nmeth i odide with

ATV DBT i AT AP oG REHI SRS ShEKET B 1 Tor 24 h, the
gg@%%ﬁﬁmwgghgﬁ e OIS I L) and
MR (3 % 10, Bl i BeuGBAREHAR P Uit Y (ARG dlenidtds oc

Yort240h aneh aralytiosd apssmy of re%rmlNﬁSIdeaAfed With l5IOP/1> trtﬂmfoacetlc
Recept or Activation by Cal i um Mo l@gl Zﬁtl on:

9gld.inslighleroeithang tos? atsto (“@H’reﬁlé {08y W% apwentf ated in
(ReigMRSESMERILadEBEFRST S, oum n DVEM pl us. 10% FBS
Fo"BMhixture of resin-bound tertiary amines 12 ( 0.16 mmol) in

4mL of anhydrous acetonitrile was added 74 pl (1.2 mmol) of iodomethane.
After the mixture was shaken at rt for 16 h, the resin was washed with DMF (3 x
10 mL), CHoClo/MeOH (1:1, 3 x 10.mL), MeOH (3 x 10 mL) and CH2Clo

(3x10mL). The resulting resin was dried in vacuum oven at 35 OC for 24 h.
The dry resin was treated with 4 mL of 50% trifluoroacetic acid in
dichloroethane at rt for 2h. After the cleavage solution was collected, the resin
was treated with another 4 mL of 50% trifluoroacetic acid in dichloroethane at rt
for 10min. The combined cleavage solutions were concentrated in vacuo. The
residue was purified using a Gilson semi-preparative HPLC system with a YMC
ODS-A (C-18) column 50 mm by 20 mm ID, eluting with 10% B to 90% B in 3.2
min, hold for 1 min where A = HO (0.1% trifluoroacetic acid) and B = CH3CN

(0.1% trifluoroacetic acid) pumped at 25 mL/min, to produce of N-{(3S)-1-[(3-
hydroxyphenyl)methyl]}-1-methyl-3-piperidiniumyl}-N-{[(4-{[(1-methylethyl)
amino] sulfonyl}phenyl)amino]carbonyl}-L-tyrosinamide_trifluoroacetate (white

powder, 50 mg, 50% over 5 steps): MS (ESI) 624 [M]*.
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G utam ne and 200 ug/mM A418. Cells are detached for
mai nt enance and for plating in preparation for assays

wWaQIgis®3wit her enzymatic or ion chel ati on met hoRT/UI1064/040668

day before the FLIPR (fluoromstric i magi ng pl ate

r eade Ss cells. are detach suspend

Count BucCSNG g s Gr0Gots ot beR B aMra A%kHi
Iréplamﬁg 3Jh¥dvr@kw6=enz7éllubr%éawph @t@énz”ﬂdﬁb)lfﬂlé-%kceﬁbﬁﬂéhyde the
bott om Bect on Di'cki nson catal og nunber
QQWOUAﬂtllé’ﬁSd)méFablgﬁﬁ wagpieperesh of plated cel | s at 37
degrees Cin a tissue culture incubator, the assay is
run thei next day. \Fp/r un the assay, _x iaH ar e

aspi rated, and cel I & e washed vv|t X assay buffer
(145mM NaCl, 2.5mM K 38 10mM HEPES, 1.2
m MyCl 2, 2.5mv|(:acpz,w id (pH 7.4.)
Cells are then incubated®w Nh 3CQul uoy3 dye (4uM
in assay buffer) for 60 - o8 nmithutes at 3 degrees C.
The cal cium sensitive dye allows cells Mo exhibit an
increase in fluorescencé&fsp@f response th ligand via

rel ease of calciumfromintracellul ar cal ci um stores.
Cel I's are washed with assay TahlefGer, and t hen

res d——S5Cat—assay rTet pllUFtU fUT
gxpe nl?s. Test corrpounguand ant agon]i stvﬁ JMi
3

I 25 g vot gme, ang_pigtes are T ncubatjed at
degrees C for 5 - nu} es. A second addition s then
made to each time with the agoni st

ghal | enge, a etyIchoI|ne It is added ijn 25 ul volune
on the FLTPR rnstrument. CalciumresSponses are

nmeasured by changes in fluorescent units. To neasure
t he abrosgadingin asinianroasngr amdesmibiestin example 1, but replacing

d d . .
dhna el o ShAHReTuRlegtaRate ReeTd dimetavety (35)-3-
getreidihylearbaphate, dAgRr ﬁf@@ﬁéﬁﬁg@ wbisemecﬂﬁyléxy)béﬁzaﬂéﬁyde 3-
control antagoni st used with Mé 'S atro 1 he.

bgdrgy| benzatdehysien padiraplaginggnetiy! md@ﬁwntb@mds%dem make

PRSP 0, OB o T e

descri bed. CHO | s stably expressi n(?,?l\/B MAChRs wer e
plated in 96 wel |l Idack wall/cleg™Np om pl at es.
After 18 to 24 Mduf's, redia was jrated and repl aced

with 100 ml of dO\j\
N7 N N\E\
H H 2
N
CF,CO0 (\\Q
R

Table 7
Example R MS [M]*
51 OH 624

BIOLOGICAL EXAMPLES
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| oad media (EMEMwith Earl's salts, 0.1% Rl A-grade BSA
(Sigma, St. Louis M), and 4 mM Fl uo- 3- acet oxynet hyl

we@saosnskuor escent i ndi cator dye (Fluo-3 AM MXBUTS1084/040668
Probes, Eugene, OR) and incubated 1 hr at 37 C. The
dyecontai ning medi a was then aspirated, replaced with
fresh media (W thout Fluo-3 AM, and cells were

%hfj?’é Fd}%/fe%ct%ooﬁﬂdﬂ# b atthe @/I FACBRWT 1K PF@Jént lnlventlon

i mes and i ncubated for O m nutes a

é@dé[bnﬁfne@i‘rﬁﬂthetfbﬂéwrng(lﬂ vitPo ged a1 vivo(@Ssgy®) , 120 nM
NaCl, 4.6 MMKCl, 1 MM KH2 PO 25 mM NaH COh, 1.0 mM

Cad2, 1.1 nMMCI2 , 11 mM gl ucose, 20MM HEPES (pH

5 ))as§s %Q lﬁlnbﬁ%oﬁ %w&&%g)téﬁ£¥9va loﬁ%CQI%H Emtbl' t|on

ed an Ia es re 1 ncu e

1p38ﬂ.WeIIEHL|BR a&salyl ates were then placed into a
“fluorescent |i ght i ntensit r eader
lﬁ'lﬁ%ta

MSFROUFRINese hbasterAy) £6 P S essihg he Kugan M3
ﬁfﬁl@@éﬁrﬂc%@eﬁﬂ%@ f\%'r@@c?btbgtét &WQWAE“M gmsa1 (ﬁ%"@é} 2 mM

argon | aser e act?vate by addi ng 50
Gd).dalyilnﬁrlahd 260 U/ ©2118M Gellsadre, detaetped fouot mamtﬂlrfafnee and for

ta.ning 0.1% BSA, at a rate sec, | gi um
5501 i fehaRation for Assays dshgidings Py Belis S st m
RIAGSIY I'Rid 8y b\éﬁ?re"fﬁéﬂ'llﬁlq (BSoroREtEE ihAgiPghlae reader) assay,
em ssion intensity. The change in em ssion intensit

cellstaredataghed rasuspansiedy cowde cand platedio givel 20, OO&ﬁells per

S An e ERCTAGNRS T 2ahelpilhs SHdhte BB RS s

Beéetondbickinben cattdy naabends 3962 Aérowaaighb #itubation of plated
pl Ot“&?g and anal yzed usi ng Gr.aphPad PRI SM sof t war.e.
%'{Shﬁi d?gféeﬁﬁaﬁb%tysﬁ‘#% 5:] @dﬁ%‘mqteh "c‘)% aggawun the| next

H%ZD?B%HW §sé ?ég%%lnrnﬁtepaﬁng fis2 é‘%sh@sj with 1x

unres ralned grou
Besaynmufferd1pbmivh Nadig? spiy KEls 10mdd gluzoseas@mil HEPES, 1.2

BB Mo ST CAGTo s a b PIb R cLARED Sk ERIRra G incubated
{(VRAI5DURBEEILLTREYO ¢ i BsbBPbuffer) 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, aqd 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. To measure the
activity of inhibitors / antagonists, acetylcholine ligand is added at an ECgg
concentration, and the antagonist ICsp can then be determined using dose

response dilution curves. The control antagonist used with M3 is atropine.

2) 96-well FLIPR assay
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bronchi al chall enge with nethacholine . Mce were
pretreated with 50 m of conpound (0.003-10 ny/ nouse)

WO 200505391 of vehicle (10% DVSO) intranasally, BOTUSEN€040668

t hen pI aced in the plethysnography chanber. Once in

ST shath B S essakef GHOREI Weid b RER B phisoring

F@d@&&SactMaf& &ﬁ&lﬁrﬂ h\%ll&ﬁﬁbh %@gﬁékuyly RRCABEAS JHO cells
met hachol ine (10 ng/ for m nutes. °

slably eptessing Mg mA(DlyRS averg priatndsm Qﬁtweibblat:k w%l/clear bottom

i nception of the nethacholine aerosol, and co%gl nui n%
plates AftandBde 24 hevrsamediawes Fspiratasandrirplacekwith 100 pl of

B 5 AL B Bttt B F AT TR IR P

RO, @ﬂﬂ%ﬁMﬂﬂQbJ:}laéét@R?meﬂM esitdr flubristenpipdidaterdyed(Fluo-3
are herein incorporated by reference as if each

AMiiMolecalar Puthés; dtugemensiR) arpbinictibated) yhaat:l37° C. The dye-

OBl B 5 Bl DRCE R B et GG P2
ARHC éh@fcbnmwtebé IncuBatsd RFAD miRitéNHEBTT ON Calll wdnermen
preferred enbodi nents thereof. Modifications an

weshed Srines apd inqubatesbinri tmingitep at 377 @amk@odilézﬂa&g;en buffer

Uﬁ%oo aif x%‘w‘m“é>2ﬂéﬁm@ﬁﬁ%§h %6 MM ksl 1 Bt D s mi

fakle {Bg%. on, '%J‘?hfé'”";#’@@e%hﬁ. ﬁ{/“gﬁﬁ‘%"%gt Z0mM HEPES (pH
LN ruegma""“me@? 611 LRI GG i flefdeba b tdded

bhwtlﬁ@bla@@s Aerd l?féu%@t&ﬁ‘fo@ﬁ ot Bf 83ECL Plamwemﬂthen placed
he enbodi nents of the invention in which an

it |admdv@sqm§ hight iptensity miateiregder ¢ LIPR; Maleaitar Resbespwhere
1 A 6B AR ol A i o) BREPAM A rgmp g wa
dgon sers Oells weah activaiasy Bgraddihg 50 mdbhacetylcholine (0.1- 10 nM
final), prepared in buffer containing 0.1% BSA, at a rate of 50 pl/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.

Methacholine-induced bronchoconstriction

Airway responsiveness to methacholine was determined in awake,
unrestrained BalbC mice (n = 6 each group). Barometric plethysmography was
used to measure enhanced pause (Penh), a unitless measure that has been
shown to correlate with the changes in airway resistance that occur during
bronchial challenge with methacholine . Mice were pretreated with 50 ! of
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When Y is nitrogen or oxygen, X is nothing; T is a
sul fonyl group (SQ2) or canbonyl group (CO ; Wen

wa 200805341 s oxygen or nitrogen; Z is sel ected PCDIS100€040668

group consisting of halo, CF3COO, nesylate, tosylate,
Cgﬂ!‘n%g'%ggtpgﬁ?’e hzrggrrﬁggl#él 'ém Q? 5&?“1037 FM%@ infr@fasally,
%Q@ge\ﬂgﬁ &Aﬁx(f(é‘wlwtﬂmg@ﬂyéhbéﬁa 9?18‘@;?% O@¢KiA the chamber,

thie ﬁub% Welrelfaﬂd\ged r’ﬁs ldqatllbtaieédﬁ P enip befare taélgg spasslineenh
titut 1- C3 Ik
raEAsTeNEfor SR Miceum PET RIS oa WG BerotBrdr
{S‘tﬁaﬁﬁb fl'o%gﬂﬂpffépﬂhﬁnh&tegf PERh YRfSietbidi edntBubusigsfor 7

oxy am no, cyano, trif]|uoromethyl
rﬁ]n Sfartimgaatcthemcﬂptlonmfam rmﬂha@hq}lne aegoey, and P@B’!‘WPQ for 5

afsyiar et grefnidhise BRI %’ia@?‘%dug”& Bl pfssing

RSRAGArer unbranched al kyl,
é(é){?glgoﬁgldqsmgl& C8 cycl oal kyl | ower al kyI

unsubstituted or substituted phenyl, or unsubst i t ut ed

or supstituted en
0 SR A B N e i e ohentiebaionkr
é;?fﬂi'cﬁﬁbﬁs Tfbah els fsb@mflbmorgamﬂpereunmcstpmgtadf b;crqfe@ce as if

al’koxy, hal o, hydr oxy, am ng tri oro
eachasdiyidied r@@ah@thms@ C&\?@E nd'ipgiv tﬁ§|t° be

|Bpﬁr§>%?§§§ YEIGRhEY herafs tﬂbb%ﬂ\ f@@dsé’t%mﬁ ocycl e

romt roup consi sti ng of an
U nsubFhe tabbeel descnqmihm futly distidseis| toeiimengiopupclugingriyyeferred

@géllngﬁzcrp]@ %erpg?ew%f%pg% g'pg BIG ?%/qr%é@F %Z é‘&n Botirfents

the folld laj
gy 42 i oot it i,

Witheut alrther elapdration, rit/is, bejjieved [tha{;qne@kﬂ{%i lmd{ﬂg,argq;%msmg
i ndol yl wer

st ReiopisR ot Sra A Prfteh InvsBRBA 2% e st Ektent.
PROARE I RBE xdripIED hefdiRrardlid Bk .conetraed msdnemallwlllustratlve 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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, unbwmwtalkxédcaﬁémyvcloa\kyh b staye

benzoi m dazolyl C1-C6 |ower alkyl, Cj-Cs branched or
unbranched al kyl, C3- Cb cycloal kyl, C3-C8 cycl oal kyl

w@1e08H53%wner al kyl, or C3-C8 al kenyl; wherei n, PTER2004/040668

substituted, a group is substituted by one or nore

;ﬂ caIF selected fromthe group consisting of Ci-Cg
y phenyl C1-C3 al koxy, hal o, hydroxy,

an1no cyano trifluoronethyl, nethylenedioxy,

et hyl enedi oxy, propylenedloxy, butyl enedi oxy, C|-C8

br ancA«xprapounsheffeshuia lakipdicagsd belowicl oal kyl , C3-C8

cycl oal kyl | ower al kyl, phenyl, phenyl -C3 Iomer

al kyl, thiophenyl, thiophenyl C1{£3I

furanyl, furanyl Cl CB HowerH al k

pyridinyl Cl-C3 Leter alNkyl ;N \- f?'t\hy«I’R%Zl-CS
| ower al kyl, qui vl , UI nolli nyl HCl G Rawer al kyl,

i ndol W, i nmlql y 23 | ower alkyl, benzothi ophenyl,
benzot hi o\bhenyq CI¥C3 | ower al kylR1 benzof uranyl, (I
benzofuranyl C1-C3 |ower alkyl, COOH COR6, COOR6
GORFB, CON(R6) 2, COG NHR6, N(R6)2, G OCORe,
OCONHR6 I\AEICPRG N( R6) COR6, NHCOOR6 and ‘NHCONHR6; R4
is selne!t% 'romthe group consisting of Ci-Cs

br anc yghe® X iv Mittegerhedoxlden!, Y i€Rof@ingycl oal kyl , C3-C8
cycl oal kyI | oner al kyl. 2. A .conpound according to
cl ai mV¥her| eéﬂétﬁog%% ‘P)ﬁ@e@F 'gg'?iggstl ng of: nis O

or 1, c%?h‘b% t-hi ng; When
Yis r-lrlv}tgr%;gerén?r po@ﬁQ)%;rl S notﬁgt r\6u :QFC:@ a sgl fonyl

gr oup WRER I'=QO, c}(nbmygergoonprdgﬁ@) V\hen T=CO X is
oxyge or |tr

I d f
CONSi %cpteag[o(gn t@éé%ecc? Ct mgﬁf@@lé@@?@&ﬁ , g}esylate
%B&Ié}%hSF algshé H@‘E)ﬁb\hhﬁéelﬁ‘uc%‘ﬂ? %@bébﬂa@le‘?@émﬁéf ionon; Rl

I's 'selected from'the group consistin Qg} C] -GCs
branctﬁeﬂlscselen’mdémmﬂte gl‘dupl congisting @ye!-6@ @nchaocs

cycl oal kyl | ower al ky - C8 al ken ubst t uged
tpeliy B, Cara

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

alkyl.
R2 is selected from the group consisting of C4-Cg branched or

unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl, 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 C4-Cg alkoxy, halo, hydroxy, amino,
cyano, trifluoromethyl, C1-Cg branched or unbranched alkyl, C3-Cg cycloalkyl
and Ca-Cg cycloalkyl lower alkyl and heterocycle rings;
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phenyl C1-C3 |ower al kyl; wherein, when substituted, a
group is substituted by one or nore radicals selected

WO p@si0539e1 gr oup consi sting of G -Cg al koxy haP@T/Uszoo4/040668

hydr oxy, am no, cyano, trifluoromethyl,

ovel ontus Relestiel RanDE grguéﬁyns'anﬁggaﬁéﬁﬁ%ah@@%m
éuﬂfétltuteaaouéwmglg@su@obﬁe"r@m ﬂHé?lngq UG (EVRSI élkylnthl@(ﬁhenyl

branch or unbranched al C3-C8 cycl oal kyl ,

mk;miertwwe@ﬁ lhywen aigdr fiiaryll furamsltﬂ‘aw& @M@«ﬂ a&i?yl pyridinyl,

L T el

f ty| S 1T fowdrisiieg, cwn@meyt Odjuifekey| (Hdceabwesalkgbim:tblyl
r om

Hnploiys 51 -Cariower 5@9%3323 ianhasyb ey INoRs ny%m C6 lower alkyl,

BEASGIE MRl RBRABRNE B blver %ﬁ%@g thpand

béni@hﬁ@éﬁﬂylfc’om& IbWeg atkyh @pﬁ}g Istaincbed for ambranched alkyl C3-
unsubstituted or substituted follow ng gro
pigeu:ndloaﬂiylmgmg\eyclaalkyllmiﬂﬂa owrerratkyl, @W@ﬁf&ﬂ[})ﬁen 1 wherein,

| ower al kyl, furanyl, furani/ Cl-C6 | ower al ky

pmemcﬁulpysrci{utqa@,ra g[quﬂ is substitutes by ogp;gnmorenﬁagg;@&ﬁ §q:lected from

R U Rnetetipibn sy S Akt puRARRY. Mo RROG Peticeys o,
Bg&@x an‘ilr%j@y?h%q}l@ dnﬁ’é‘ﬁyl W\é‘tﬁﬂ/lenﬁalz&gt &h?l@h%ﬂidxy,

nzoth omer al kyl ur any
pmmxbémechuw bmylmedloxyerCﬁDsybranbbad or mnbmrtﬂhﬁld alkyl, C3-Cg
benzoi m dazol y -C6 | ower nched o

ayeioatiyh &ip- §qumcloa¢lzed Icwrcql&yloaﬁ@wl P'@%@kéél'@‘é{?k? kyl,

waehﬁewﬂwr{h&%&t@ﬁ ovgrakyctw 'axylbiw B CEf-EngPler iy
gggaﬂgl %gﬁ@ing%‘f‘b%f&&%rtégﬁylgﬁé’&ﬁmp ﬂ%bﬁiHyP9:10C53 &vyf/isalkyl
qmnuhnylcmammjmylr(ﬁ-l(molomtamw mdelyhymckﬂy_blcﬁi‘bﬁz lower alkyl,

Beakefbpanyl tRranveRa L -caibe i Bafgiend” o

Ekﬁﬁfrgﬂﬂrl d@mrlo@bkwkyl m@m‘l C@Renmb@%@dmms CON(R6)2,

t hi op | owe
i el 31 DR NS, NSCSRe N(Hs) )CORS,
NHCOOR6 and NHCONHRG;

R4 is selected from the group consisting of C4-Cg branched or

" unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl.

2. A. compound according to claim 1 selected from the group consisting of:
nis0or1;
When X is nitrogen or oxygen, Y is nothing;
When Y is nitrogen or oxygen, X is nothing;
T is a sulfonyl group (SO2) or canbonyl group (CO) ;
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pyridinyl, pyridinyl C1-C3 |ower al kyl, naphthyl,
napht hyl C1-C3 | ower al kyl, quinolinyl, quinolinyl

w@26088539ener al kyl, indolyl, indolyl Cl-C3 | oweeT/ab1094/040668

benzot hi ophenyl, benzot hi ophenyl C1-C3 | ower al kyl,

benzo I e zofuran | Cl- | ower al kyl, COOH,
Wﬁéﬁ%c '{% '%’08%65 NHR6, N(R6)2, G

OCORGZ I ItRed fﬂN ?F@ﬁm@@ﬂ&g SFHBERF SCOO", mesylate,
NHCONHRG; R4 i s sel ect ed romthe grou conS|st| ng of

twsylade pelnheies phampacaidisally apﬁwtab QuptRRieNoal kyl |
C3-C8 I
)k/) es(‘z"‘is’é%féf(éi {'Jﬁer eof&Jog}S cRngrstl ound1négcor fa&?éd o

accepta I'ng t

ﬁhsismcﬁea %Jngﬁt@g d‘&{ QrRidd) ylgbg,l-@a‘b?&%hﬁ@l Rve? Talkyl, @%@%

i s°nitrogen or Y i's not hing;

é’lkbﬁyln Uhé@lﬁ!@(ﬂut@ﬂ shauBeftuted pﬁeﬁy?lt bi D8subktituited o ubstityted
group (SQ2) or canbonyl group

pReEEIC b Snipwes glyl; v@erglm@vf@{%do)srhit&ﬁdt%erwnaﬁpsubstltuted by
G50 R Halolichen SR T e BESH G Bio LA B Sy, el

hPdRRY b, it ! Bflug ylo@éséggmgn&ieopoi offéranghed alky!,

anc ranc cycl oal kyl,

Cyet g lykivhalkyD \4-Cal d.’gbdoall@f?16Weﬁélk?ln)bhenwf‘amtﬁiertwtﬂd03 lower

Lor substit uted phenyl, or unsubstituted or substituted

plkghyl C1-C3 | ower al kyI wher ei n, V\/nen substituted, a

group_js substituted by one or .npre | ect ed
Pr om RS SelBEisoLERIE ta%%ﬁ@urbm@sw of 65 f"kf’gnsc@g%%re

hi‘ﬁw@ﬁﬁsd &m i naiod U‘_’%%ﬂg%b%,, @gdqg%yl Unsubstituted
SYEblﬁ’&k’g@éd 56 i o‘fi‘lmpbstﬂn JJr Mtlﬂﬂéayheﬁﬁ@? ¢§Wer alkyl:

éct ed rom e group con
@heflanbwhen Iselﬂsmuted, 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, C3-Cg cycloalkyl
and C3-Cg cycloalkyl lower alkyl and heterocycle rings;

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, indolyl,
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 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-Cg alkoxy, halo,

hydroxy, amino, cyano, trifluoromethyl, methylenedioxy, ethylenedioxy,
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unbranched al kyl, C3-C8 cycl oal kyl, C3-C8 cycl oal kyl
| ower al kyl, unsubstituted or substituted phenyl, or

war@sosiokt ut ed or substituted phenyl Cl-C3 | oweCT/@b1094/040668

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

G eSO B Kok s e f'éca%v%ég%%egﬁg Bl CaCo

A S MU

ﬁ"llc(g}}ﬂer@gth& gcdf'c% folWRy k Fukah %Pé?\tdeHf-CQ%\héﬁamyl

n3| an unsubst’i t ut or Substituted

bﬁhdm}tl]heﬁw@nw@1 qsuem anpjheml;phtm?l gﬁmtbw@m&mwer alkyl,

thio

wngﬁw dively b f%%alpwyr a@w wy|”d°?§991a¢§39%&ia&'
LEURIASP R, RENEHAE e LT il

hemmﬂjramyll CaiC B wenaky OO, CRRyCOORAIGONHES, @ON(R6>2

Y NERE) B3 LR BhonRe EW%? %&R@]C

N'I—I(Y(bOF\tGEé‘ﬁd)NHG’@NNRﬁ benzoi m dazol yl Ci- 06 Iovver
kyl, C-j-Cs branched or unbranched aITlgl 58

cycl Ja lig/selecteddpm o SE0WY FOTIISINY Phine &br&nChe or
- C8 al kenyl ; wher ei bstitu pis

Jobronas @y Coes %\fcl?ﬁﬂi?@ Padve gvglog&ﬂ@mea%ﬁ'wim the

group consisting of Cl-C8 al koxy, phenoxy, phenyl

Cl1- C3 al koxy, hal o, hydroxy, am no, cyari o,

trifl Hpé‘iﬂﬁwﬁhbeuﬂ‘@llp)dc@épwbwmlt tHergbenedi oxy,
propyl enedi oxy, butylenedi oxy, Cl-C8 branched or

unbranched al kyl, C3-C8 cycl oal kyl, C3-C8 cycl oal kyl

lt EY%Lh:i{g‘ﬂdr{“ﬁwé%%qafé%yt@%om rsb%‘?ﬁécf ﬁ‘b{ﬂﬂhe %/rlca}Jp consisting

furanyl &1-C3 | ower al kyl, pyridinyl, pyridinyl Cl-C3
| ower al kyl, naphthyl, napht hyl Cl-C3 | ower al kyl,
qui noMiifY or Hui nol i nyl C1-C3 lower al kyl, indolyl,

ronse SR ARER S Bl erasbipgiery,
benzofihem! is Gitrégier omexygeink W is notddrg; COR6, COORS,
%ﬁ&@%?’gwﬁﬁ%&% caﬂ%‘é%lzgrogp (889?;6 ;

When T=CO, X is oxygen or nitrogen;

Z is selected from the group consisting of halo, CF3COQO", mesylate,
tosylate, or any other pharmaceutically acceptable counter ion;

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, 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,

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

alkyl.
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NHCOOR6 and NHCONHR6; R4 is selected fromthe group
consisting of C -Cs branched or unbranched al kyl,

w@088539ycl oal kyl , C3-C8 cycl oal kyl | ower al kyPCHUSIH04/640668

pharmaceuti cal » acceptable salt thereof. 4. A

ggggrggf%aﬁg&gg'f e S dn SR, [ SRl RG H P
bl%ﬁ‘l g%g &Il{yﬂ Eﬁ%é’& afcncfél?{l Q’éyéé’ REABLIKTPIOWEr kilkdy i stituted

%héﬁ?&ﬁ@&eﬁrﬂﬁénﬁ 93}%@%%@&4&&%%&%%9@ SREhYRO 153 et alky!;

uor oacet at e;
whetdis Syhdn SLBsttutsds Gngrohp lio sybgiiteted Rynene pr marerradieals

§Flesiq%§f?$r§'»'l tho o roristid ghGast WW%WW%MFBH}?

b SRt BT T s S g
fﬁf’?’ﬁg C%Wlli%e%lkﬂ[ ny?t]eerC f’c?h%%%ll ) am no] car bon

yl'}-L IE%% e{@é@l #8r § %‘h@tsﬁh of an unsubstltuted or
L/-(( 1 4- brtsgirredg oXxy) pheg | T et hyl } - 1- et hyl
s@bglitpedi fdllownmg;grpupwh@(;{mphenyl C1-C6'lower alkyl, thlophenyl

1Go BB Gl LAY AR, LUl RRaklY CRESISRE Y, byt

bgn&lfﬁ"lg?}f% I[o'gvé]' %m&w(md@zdmxmnheowl CreChjoWerlalket haphthyl,
ogpgthzyl Gil s@@rﬂﬁW@ﬂ Jkyh) gu@ﬁb ylsavinghgpy Gk CPJRWRY Alkyhiindeiv,

qac{o:ﬂ?% bfl-]%?(/%?%h&ﬁs'ﬂ (a qrr‘t%? ﬂ{'ﬁ o@%ﬁ%heny i hyrmI G6e Iﬁwler aIkyI

beénpofuedinydi enzoflicanyLCN-G§ [oﬂ/ver alkyl, ben20|m|dazolyl Y
bz RISl 1 58 Branchdd 'St UrBRRCHEH diky, Ca-
g &cg%l[qé' %ﬁg&a@;@[ {sy' CXORIEAGBPERE L a5 Wherein,
WI{Q/ Kglﬁ.gg eg ﬁ L?quuor st el.{?é(q hpHRS P ABH 19 eBMcted from

the group consisting of C1-Cg alkoxy, phenoxy phenyl C1-C3 alkoxy, halo,

C)_r

hydroxy, amino, cyano, trifluoromethyl, methylenedioxy, ethylenedioxy,
propylenedioxy, butylenedioxy, C4-Cg branched or unbranched 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,
quin‘olinyl, 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, CONHRS, CON(R6)2,
COG, NHRS8, N(R6)2, G, OCOR6, OCONHR8, NHCORG, N(R6)CORS,
NHCOOR6 and NHCONHRG;

R4 is selected from the group consisting of C1-Cg branched or

unbranched alkyl, C3-Cg cycloalkyl, C3-Cg cycloalkyl lower alkyl.
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L/-((3S)-1-{[3, 4- bi s(net hyl oxy) phenyl ] net hyl } - 1- net hyl
- 3-pi peridiniunyl)- L/-[({4-

WO ¢pessohsul f onyl ) oxy] phenyl } ami no) car bonyl | - LP€/USZ04640668

m de trifluoroacetate;

L/ - ((3S)-1-{[3, 4-bi s(met hyl oxy) phenyl ] met hyl } - 1- net hyl
34p| peridiniunyl)- L/-{[(4-

{[(5 BFQ'Hha&ané@FBdIW%chQ@HId exlylreresty| ) ami no] car bony

|}-L-tyrosinam de trifluoroacetate;
L/-((3S)-1-{[ 3, 4- bi s(net hyl oxy) phenyl ] net hyl }-1-nmethyl , -

(33I0It erj @i\p gway(ﬂ%P ‘%é@,%%@h %erhe%tg cf%or (t)rP]e pfOLLp (t:on3|st|ng of:

V\F@BB}iQ {[3 4%&%{%&&9@(??& ?/l]methyl}-1 -methyl-3- plperldmlumyl) -N-{[(4-
benzodi o

é{(z I(aqtrzﬁluyrq(ethw)sqlf[oml]({»p(}ghgnyl)yammo]carbonyl} L-t;br%smanﬁ)ldg
%f@?&%&et& t hi enyl ) sul fonyl ] oxy} phenyl ) am no] car bonyl }

S nam de trifl uoroacetat e;

W- «BSW{{ﬂyél(bIS(ﬁﬂéiBWDW)pl’veOVHfﬁeWM'ﬁe‘ ‘nyethyld3-pigeridinieryl)pV-{[(4-

eridiniunmyl]- L[-{] (4- . .
{[ﬁ@ezhw%hI?M&Lﬁf[@nmmgh%ﬂm'BQWM}l-&-A\‘ﬁOﬁmPE
E’j} ét%tr 05| nam de trifl uoroacetate;
% 1, 3-benzodi oxo! - 5-yl net hyl ) - 1- net hyl - 3-
&-((aBM1 b{ﬁ?yI4}b|s(Imeéth{/[oQ(\;l)p[I"[e@SL]methyl} 1-methyl-3- plperldlnlumyl) N-{[(4-

T ik SR T LA AR £l

Vﬂd&@@e«(g .1, 3- benzodi oxol - 5-yl et hyl ) - 1- net hyl - 3- pi p
di
A BS)-15013, Hrlaa(yme;tgulommhemllvm%W!)\%fﬁvhéjpcu%ﬁ%wn}yl)w (-

R R orl b BB P Rarbenyistyrpsinamide. 5. i 5
ifubroacstd - L/ - {1 (4- ([ (5-

%&géiﬁigbﬁsh%ﬁb&?ﬂ%{%@ﬁ%ﬁ#ﬁ}”¥ ey S e Ay - q14-

1 YO8 i o R R RAoRy HER hkolBbyh-18- 1 P

. kyrosinamige kidfoybacetaiephenyl } ami no) carbonyl | - L-tyrosi na

mde tri

- (B 4B o s iR Imeyist Ry RV SR migmy -4
AR A IR L
Itmfdimrbacétht&) roacet at e;
H\I—((%{S[)-Aﬁ-{[é ,bzt_:ig(arﬁg%){/‘o?(%pmogn'xﬁh%%mﬂl :n%eﬁlﬂ-glp%é’njid iR fumyl)-N-{[(4-
{[(4—fluorophenyl)suIfonyl]oxy}phenyl)amino]carbonyl}—L—tyrosinamide
trifluoroacetate;
N-((3S)-1-{[3,4-bis(methyloxy)phenyllmethyl}-1-methyl-3-piperidiniumyl)-N-[({4-
[(phenylsulfonyl)oxy]phenyl}amino)carbonyl]-L-tyrosinamide trifluoroacetate;
N-((3S)-1-{[3,4-bis(methyloxy)phenyllmethyl}-1-methyl-3-piperidiniumyl)-N-{[(4-
{I(5-bromo-2-thienyl)sulfonyl]oxy}phenyl)amino]carbonyl}-L-tyrosinamide
trifluoroacetate;
N-((3S)-1-{[3,4-bis(methyloxy)phenyl]methyl}-1-methyl-3-piperidiniumyl)-N-[({4-

[(3-thienylsulfonyl)oxy]phenyl}amino)carbonyl]-L-tyrosinamide trifluoroacetate;
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yl ] sul fonyl } oxy) phenyl ] am no} car bonyl ) -
L/-1(3S)-1-(1, 3-benzodi oxol -5-yl net hyl ) -

wa 20080839kt 3- pi peri di ni unmyl ]-L-tyrosi nam de PCT/US2004/040668

trifl uoroacetate;

B “é\gﬁgﬂqjﬂ f’é”% ‘ﬁgﬁq 9'%‘;1)")51%%%%'alpéncﬁﬁWyl] REfl4P2,5-
tiphtnyl-sahibnpyd iy lIbkeiplibhydrhinoldarbsnyIphagidsiramite} c

ar bonyl ) - L-tyrosi nam trifluoroacetate;
tflyor@mietate; 1, 3- benzodi oxol - 5-yl met hyl ) - 1- net hyl - 3- pi p

gsmgrn{g hendddibddid yibd Ay))-Imethvl-3-pipprdinjumyll-N-G4-

OTO enzoxa oxy

{[(2)]Zszafrblubvée}thymwfwvn@m}ﬁl@emwmmo}caa&m@’iyi} E—tyrosmamlde
[(3S)-1-(1, 3-benzodi oxol -5-yl net hyl )-1-methyl -3-pip

Errfll@ir% - L/-[({4-[(2-
gﬁg@@ggqu %%@gg@)eéﬁgmleeghwLrhefnym-@);saaéhaamdrﬂxyan(ue{[(s-

trlet[v_{l&’:‘)hlanjl)ls,dh‘obglﬂmq@lphmnjl)aﬁaiyb]metquy)}-ll—tyresmmide pi p

?r[ftl@lr‘géc%q% %I uor oet hyI ) sul f onyl ] oxy} phenyl ) ani no] car b
p(ékébr (t1y3 BEhPGHTbLS- S-whfétng qﬁ\ﬁéﬂ@t‘l-@ plperlcillmlum%] /8/-{[(4 {[(4-

[ (4-fluorophenyl
mﬁtbyiyz }hlemyl)qL{lfpmylﬂcpxygphmmmmo]%arbonyl} L-tyrosinamide

hi en ul f onyl-] oxy} phenyl ) am no] car bonyl } - L-t yr osi
ﬁ?ﬂ'ﬂ et/ert%% uor oacet at e;

rl'?{—féﬁS?%@(‘l B—béﬁzédlld%l@?lﬂﬁ]’th?flyﬁﬁtlhﬁtﬁyl-B -pipehtinishyIPALI @-{[(5-
nme
ghiomantwgrwsrlémwfoe;mﬁﬁw gminglearbpayi-dotyesioamids os;

ﬂ.ﬁm d | uor oacet at e;
- {o?%le{t? 4- cyanophenyl ) sul f onyl ] oxy} phenyl ) am no] car
Pofi$E}-1-(11/3-béREdidxdliBtylmethyl)-1-methyl-3-piperidiniumyl]-N-[({4-

E(l uoaﬁgg(?gr{yl))q %&g@m@ QZrbonyl? L?t?/rrés%grlnwggrhuoroa\{:e?ate
N ﬁéﬁgﬂi -4 Laj 6? %n‘ﬁ%?iﬁj?méthﬂ%'\%blhy]rfsfﬁlb&f&hﬁnﬁylpﬁlﬂﬂ({iﬂ
[(prcb;fylsudioawbohmphpmd}gmms»bda‘rbuwl}-betym:’.hanyidpariﬂmmrpea&ﬂate;
BF&F%QB %"re[?ﬁlﬁ'q]?lr?ﬁ)d 'Htﬂﬁr*b ?&Eace 1 nmet hyl - 3- pi peri d
yﬂéd{fBHy}}ox%c phéh | enlrb]F;ca{rBonyl) N-[(3S -1- (1 3- benzodloxol 5- glmethyl)

i Soxazolyl fonyl } p enyl ] am no} car
ymethyi 9rm9emumumyl LTtynoamaﬁadettr uproacetate;

m(gﬁi (1]3L}>é %%3)?(% ?@Qﬁ%‘é&h%ﬁtnﬂé Hy1-3-XBE A -REG 4 (a-
(phenylsuIfonyl)-2—th|enyl]suIfonyl}oxy)phenyl]amlno}carbonyl) L—tyrosmamlde
trifluoroacetate;

N-[(3S)-1-(1,3-benzodioxol-5- ylmethyl) -1-methyl-3-piperidiniumyl]-N-{[(4-{[(5-
chloro-2,1,3-benzoxadiazol-4-yl)sulfonylJoxy}phenyl)amino]carbonyl}-L-
tyrosinamide trifluoroacetate;
N-[(35)-1-(1,3-benzodioxol-5-ylmethyl)-1-methyl-3-piperidiniumyl]-N-[({4-[(2-
naphthalenylsulfonyl)oxylphenyl}amino)carbonyl]-L-tyrosinamide

trifluoroacetate;
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fl uor ophenyl ) sul f onyl ] oxy} phenyl ) am no] car bonyl }-L-tyr
osi nam de trifl uoroacetat e;

W0 2605(038¥t 1- [ (4-fl uor ophenyl ) met hyl ] - 1- met hyl - BEpURm04/040668

iniunyl}- L/- {[(4{[(135 trinmethyl-1/

N AT e Ry TR SIBBSGRIARI N g
e, 2(Zsﬁ)ﬂubrcie(tlﬁiylﬁéuhf@nplﬂﬂi)@f}lwhémyalnyihb]chfhsmiWyL tyroBirpeite
|n|unyl} (4-{[ (5- et hyl -

frifiug Wtﬂ )sul f onyl ] oxy} phenyl ) am no] car bonyl }-L-tyr

R Pt Tho P eRgaR SRSt methyl S piRerigipiumy {4 {5 methy:
Q{tb\'mm'?l?'lsx]lI&a‘(yb]th)gz}lplhenyl))ar{'l(rﬁﬁarbonyl} L-tyrosinamide triifluoroac?tate;
Sk ShartiBRrenyReye L matey-Spipereicmy- A4l methyr
E/thi{aﬂwggsdl cin?yl]i‘)xw Bhew é%ﬁ[iﬁﬂkyérbéwi POy ldsiamiieanvilio Bk Btate;

of car

M{lﬁ(dF{ﬁ@ﬁeY@ﬂQn’rmWﬂ}'fmyﬂexvivheﬂylﬁﬂmde]CHbeUWW{(BSH Fl¢4-

T ORPaERvAmetyR ] SRRUrL R peridinivmyi-Lobirasinamide iflygrqagetate;
V\pﬂt(gff)th}[(4-Hbo|[o(o%n{/|§r{1éthy|] I-methyl3 piperidiniumyl}-N(l4-(14-

ritluoronethyl)oxy] phenyl }sul fonyl) am no

tﬂﬁu@r@m&thylhphmydiguIml}@éymhenvl]@mmgamw) i yrosinamide

4-f h | thy!]-1-net hyl - 3- i di
RVRACeRE: (T (Lot L peer

N-‘f(33)-délwﬂuél‘dﬂh)aﬁvlbm@ﬂwll}ﬁnﬁthﬂ@piﬁeﬁmmOﬂIWH‘W{E4J({[51(3-

yrosi nam de trifl uoroaceta

LSPXPWMDT%W%B@%%&MWwﬂawrm}eﬁmwmh&reﬁnsmﬁﬁ
lr'fluHoa{c{Te% 1 [ (4-

uorop enyl)nethyl] 1- met hyl - 3-pi peridiniunmyl }-L-tyro
Al-{(38)-d € (4-flubtapheogimeettyd)-1-methyl-3-piperidiniumyl}-N-{[(4-{[(3-

hy@%&ﬁpb)‘l&qélénﬁ/ ]g& Eﬁgﬁﬁfa%lng]c?érbonﬁyI.—tyrosmaml)él -3-pip

rfespd flesxtgt car bonyl ) oxy] phenyl } am no) carbonyl ] -L-tyro
sinam de trifluoroacetate;

MH(BEBHrfipompbishyroptiyiyl-yrashyiyd-pipbridiniayyN-§i(i(1 8,5-
eV Estrazo by syary Iondny PUIRBPICHBBRY H-yaspagmice
ﬁ-iﬂl[]l@[’@'ét%téféi; fl uoroacet at e;
N-{(38)-1-[(4-fluorophenyl)methyl]-1-methyl-3-piperidiniumyl}-N-{[(4-{[(5-methyI-
4-isoxazolyl)sulfonyljoxy}phenyl)aminojcarbonyl}-L-tyrosinamide
trifluoroacetate;
N-{[(4-{[(3,5-dimethyl-4-isoxazolyl)sulfonylloxy}phenyl)amino]carbonyl}-N-{(3S)-
1-[(4-fluorophenyl)methyl}-1-methyl-3-piperidiniumyl}-L-tyrosinamide

~ trifluoroacetate;,

N-{[(4-{[(2,4-dichlorophenyl)sulfonyl]oxy}phenyl)amino]carbonyl}-N-{(3S)-1-[(4-
fluorophenyl)methyl]-1-methyl-3-piperidiniumyl}-L-tyrosinamide trifluoroacetate;
N-{(3S)-1-[(4-fluorophenyl)methyl]-1-methyi-3-piperidiniumyl}-N-[{({4-[ ({4-
[(trifluoromethyl)oxy]phenyl}sulfonyl)oxy]lphenyl}amino)carbonyl]-L-tyrosinamide

trifluoroacetate;
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L/-{(3S)-1-[(3-chl orophenyl ) net hyl]-1-nethyl - 3-pi perid
iniunyl}- L/-[({4-

WO tegosohexyl car bonyl ) oxy] phenyl } am no) car bonyPqF/LS2094/040668

sinam de trifl uoroacetate;

48 S P B b HL LRSS YRl Mt 3o 24 Bth -methy-

ﬂK—/qmw@itﬂwylganmwémwémmmmhbmrm)w}ammﬂrimdéyr 0

si nam de trifluoroacetate;
triflupreadetate) (3- hydr oxyphenyl ) net hyl ] - 1- net hyl - 3- pi peri

Mﬁuwé&%@#&#%(ééyﬁ %%g}{)yl]e}ngr}]arr%r}%)g 3}’ f]]N E(s‘%)r Og(l nam
flld@robheﬁ noetiadlet-atathyl-3-piperidiniumyl}- L—tyrosmamlde tnfluoroacetate,
Nr{i(éré;'] :I qé&?ﬁdﬂéfc{l%o gerfeyll'lylﬁt hé’lth]yl 3- plpen mmm;ﬁf Rle[d -
TELIheRRRABBK NSRS AGI ARG ATCRHbbhniids 051 nam
tn‘ﬂub(c%)etaieﬁ (4-chl orbphenyl ) met hyl ] - 1- net hyl - 3- pi peri d

NS i ShisyR s DBisthy Aoty peRgn 4 narn

(@?cl%@%iﬂlé&b@ﬁ%l?%)@?@oedr}yggmmo)c;rbonyl] L-;tyr03|rr;g{nh|§l/e 3-pi p

tifludronceigte] - L/ - {[ (4-{[ (1-

RERKL S L AR PSS BRSNS OREARRRAA R Y

gbydléﬁé)yldambh¥l? @ﬁﬁei'?ﬁl}bﬁﬂﬁémhww])mrbsﬂn}anﬁd@yr roli
i ni unyl}
91e) ani no] suI fonyl }phenyl ) am no] car bonyl }-L-ty

g‘sﬁg‘ﬁ e{ﬂfﬁé@% yé’cg\ZICg@?h%f]gl] yi’}”¥ n%thglr -piperidiniumyl)-N-[({4-

Kcydoﬂechamonylatbm]ﬁhaqﬂl}ammd)@rtmnyi]ﬁe-t)goemam|de
con3|st|n

friflu @(@%ﬁtg‘@{[s 4- bi s( met hyl oxy) phenyl ] met hyl } - 1- met hy|
BB Rentm YA sty sebeiAm Y A2
rrtej)Wbﬁopanoyr)oxy]pham)d}ammo)danbomd]; b{tymsmamlde trlﬂuoroacetate
SRR Dyt TSt S BipA R Uyt A T (-
&r{;&ﬁylﬁ diidmwdky]ahéﬁwwlhbféarseﬁw -LaysokR@mdk taictehédtate;

oSl ham uor oacet at e;

Nﬁ{(@@m)[(@ccﬁosommy@mﬁhww RS yhSriipgrinivymyl-N-[oit [

metleIBleorp'aorl{oyl)8)'2%p?\enyLlfan{n%§'carbonyl] -L-tyrosinamide trifluoroacetate;

N-[(3S)-1-(1,3-benzodioxol-5-yImethyl)-1-methyl-3-piperidiniumyl]-N-{[(4-{[(1-
methylethyl)amino]sulfonyl}phenyl)amino]carbonyl}-L-tyrosinamide
trifluoroacetate;
N-{(3S)-1-ethyl-1-[(3-hydroxyphenyl)methyl]-3-pyrrolidiniumyl}-N-{[(4-{[(1-
methylethyl)amino]sulfonyl}phenyl)amino]carbonyl}-L-tyrosinamide
trifluoroacetate;

or any other pharmaceutically acceptable salt.
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{[ (1- et hyl et hyl ) sul f onyl ] oxy} phenyl ) am no] car bonyl } - L
-tyrosinam de trifluoroacetate;

wWaQ260p038¥t 1- (1, 3- benzodi oxol - 5-yl net hyl ) - 1- met PgT/US2004/@40668
eridiniunmyl]- L/-{[(4-{[(6-

Ul { ofy TR eh Atk TR b1 R  sbleiad gy e giaHp sensisting of:
NL BS}MI{ 4£ﬁ|§(h€ethyloxy) henylﬂ1 ethyl} 1-methyl-3- |per|d|mumyl) N-{[(4-
fﬁ dlmathF i eny sulfonl]p

ﬂﬁ% érq( g 3y11h}eny})§ul[qrg@pxy}phenyl)ammo Jcar] onyl} L—R/rosmamlde

{rfﬂ‘&lo g%henyl ) met hyl ] - 1- net hyl - 3- pi peri di ni unyl } - L-
rosinam de trifl uoroacetate;

Nﬁ(@5539{[3,4{K§Kn’iéthyibmpb39wumetHW}L14ﬁeth¢lt3¥pipe’3tdmlweuyl)d\/_{[(4_
LNl u
gnﬁ}[ @?H}M'“;?’sh Gf("UH% n‘%w]pgnwnyam]eymawﬁty[ost'9@mIde

I fl uor oacet at e;
ﬁlfﬂ?%%fet tre[ (4-fl uorophenyl ) net hyl ] - 1- net hyl - 3- pi peri d

NA(B38)1 K3, 4/big(rethylIpxy) phenyllmethyl}-1-methyl-3-piperidiniumyl)-N-{[ (4-
B B PRSIt 08 2 P53 v
fr’ﬂu{nf@é@eté{e (3 hydroxyphenyl ) met hyI ] - 1- net hyl - 3- pi peri

di ni uny % - methyl ethyl) am no]

Aluﬂ(mhw(}l @abwyzqobmf }yima@byﬁrrl}me Bepiperdinigenyl]-N-{[(4-{[(6-

&bl B ANEehaBinidine- 8L o Rt TREBHYH ol garbonyir-L-

tyhesinameds trﬁmbrdamgitl on for the treatnment of
muscarini c_acetylchol i ne receptor nedjated_di seas

Nolhigrile Prslinaetiy, dbW@ya%%l&'wllﬁggy}meevlﬁrmrp]%maoayl}-N-{@S) -1-

B T DR A S SBE A VIEL oo rarfigg™ "o
tréluer.rtalretahen a rmrr?al in nefg trséegimcg{rpglfy ng

BT Sl Tabh e ah%ﬁvlfraeﬂwgr{wﬁﬁ@ SRRy N iy
e o R IR A AE LY Pl SRl case.
trxﬁluproanem@eadm n| stering a safe and effective anount

RE i BsE TR NS oRRE Ry Sty 1101 -SiethiT - piperidiniumyl-N-{ (4-{[(1-
methylethyl)sulfonyl]oxy}phenyl)amino]éarbonyl}-L—tyrosinamide
trifluoroacetate;
N-{(3S)-1-[(3-hydroxyphenyl)methyl]-1-methyl-3-piperidiniumyl}-N-{[(4-{[(1-
methylethyl) amino] sulfonyl}phenyl)amino]carbonyl}-L-tyrosinamide
trifluoroacetate |

or any other pharmaceutically acceptable salt, or non-salt form thereof.

6. A Pharmaceutical composition for the treatment of muscarinic

acetylcholine receptor mediated diseases comprising a compound according to

claim 1 and a pharmaceutically acceptable carrier thereof.
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9. A nethod according to claim8 wherein the disease
is selected fromthe group consisting of chronic

wo@bwms0s898i ve | ung di sease, chronic bronchiti s, PeBEURIIA4/040668

chronic respiratory obstruction, pulnonary fibrosis,
ul nona

h i.S. . .
t hof BELGRG B pn8ite R ef abaBanlite of R fspiprs in o
MianmBha r@ééooﬂhevécﬁ cbhﬁ)r@wj BdMin|8RFiRg aldafeaneéfisslive amount
according to claim10 wherein adm nistration is via a

ataicompainddicspediagto sleinacl.ed from a reservoir dry
powder inhaler, a nultidose dry powder inhaler or a
metered dose inhaler. 12. A nethod accor di ng to claim

81 wharmkthddhs tReiingunthussansitidtesficicitetrecaptov miauliated
has a duration of action of 12 hours or nore for a 1

fiseasgewhargin Acﬂfﬁlcheweabtr&sdpr@rd FECaPIeT, COMPFiGIgeagMinistering
b1keS SRR A 6P B ACldcBRIRg 1 fidhAurs o

Aceor di mhere in the
conmpound has a duration of action of 36 hours or nore.
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.
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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