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2- ARYLETHYL- ( PI PERI DI N- 4- YLMETHYL) AM NE DERI VATI VES AS MUSCARI ng REC%I%‘B%
ANTAGONI STS The present invention relates to conpounds of fornu ARGUSt;

R2 1 NRlL Rs | wherein: R is each independéntly hydrogen, (Cl_12)-alkyl,
(A _lz)-alkyloxy, halogen, (Q _lz)-hal ogenalkyl or amno;, 10 R2 is each

i ndependently: 15 ZQARBLEWHLY])-(HIHJRIDDN-#W:METHYM}\MIE)UERW IVES &S

hal ogen, (4) (d _| z)-hal ogenMUSCARINIC RECEBTORANTAGOMNIPEB of ur anyl ,

t et rahydropyranyl, piperadinyl, piperazinyl, norpholino, thlonnrphollno,

1, 1- di oxo-t hi onor pI‘Ithb'pm@e,nt mvénﬁodadatédtdicmypquanflfm’rﬂuw nyl, pyrrolidin-2-one
or pyrrolidin-2,3dione, which are optionally substituted wth oxo, (7)
-Q(CHz) pX wherein p is 0-6 and X is independgatl!y | ectRE from

(C1_l z) - hal ogenal kyl or phenyl__naphthyl, biphenyl, phenyl met hyl ,
9H- fl uorenyl or indanyl, (8) - - Nﬁ (J10) -NR6CONR~-RB, ( 11
(1 -NR6SOzNR~Rs, ( 15)

) -NR6CSR9, ( 12) - NR6CSNR7R8, (

-SR9, * 166166* ( 16) -SOR9, *coo (17) -SQZR9, (18) -SOZNR R8; or
26 August 2002 R and R2 take 0 er WiRth the ring to which they are
attached to forma 5- or 65 ered nonocyclic saturated or unsaturated
ring, optipnally containing O, 1 or 2 heteroatpns, independently sel ected
from nitro%en oxygen or sulfur; R3 and R4 are each independently
(Cl_6)-al kyl, (®@hedinal kenyl, or rycloalkyl; 10 RS is each in (1) (2) (3)
(4) 15 (5) (6) (7) (8) (9) 20 (10) (11) (12) (13) (14) 25 (15) (16) (17)
(18) wherein 30RA |Slsle-a6h mﬂepem‘dmmylhydrdgyﬂr(@g@l) HalleyDQBY, )~ haiR@lR RS,
-CO(CH2) "COR9, - %@%95 lg%CHZ "CONR R8, -CO(CH2)n

- CO( CHZ) " NR6COR9, ’CHZ) " NR6CONR' RS,

- CO( CHZ) "NR6SOZNR R8, -CSR9, -CSNR Re -802R9~ - SZNR' RS,

- SCa( CHz) f\RG SO§R9 ?sreac1§9n%i\'§9r(9‘§}

(1)  (Cy.1p)-alkyl,

(2) (Cl-lz)-alkyloxy,

(3) halogen,
(4)  (Ci.12)-halogenalkyl,
15 (5) nitro,

(6)  tetrahydrofuranyl, tetrahydropyranyl, piperadinyl, piperazinyl,
morpholino, thiomorpholino, 1,1-dioxo-thiomorpholino,
. imidazolidinyl, pyrrolidinyl, pyrrolidin-2-one or pyrrolidin-2,3-
dione, which are optionally substituted with oxo,
20 (7)  -O(CH,)pX wherein p is 0-6 and X is independently selected from
(Ci.12)-halogenalkyl or phenyl, naphthyl, biphenyl, diphenylmethyl,
9H-fluorenyl or indanyl,

(8) -NR’R},
(99 -NRSCOR’,
25 (10) -NR°CONR'RS,

(11) -NR®CSR’,
(12) -NR®CSNR’RS,

(13) -NR®SO,R’,
(14) -NRSSONRR, R

30 (15) -SR®, *166166*

o sow. T

*G00002*



R6 and R are each independently hydrogen or (Cl_6)-alkyl; R8 is each

i ndependent |y hydrogen, (Cl_6)-alkyl, cycloal kyl, phenyl, nag%ﬁ%@?

bi phenyl, di phenyl nethyl, 9H-fl uorenyl r1,éndanyl or furyl, 3; tt -2,3
-3 26 August 2002 di hydrobenzof uryl, ofuryl, 2,3-di hydrobenzofuryl,
pyranyl, benzo [ 1,3 ] dioxolyl, 2,3 d|hydrobenzo [ 1,4] dioxinyl, indolyl,
2, 3d|hydr0|ndolyl yr| o pyrazolyl, pyrazinyl,
qU|onI 1,2, 3,4t Q1|7g i nol yl ,

i soqui nol yl, 1,2, 304 teLgcazdebiosoqui_nol yl, pyrrolyl, 5 imdazolyl,
1,2,3,4-tet rahydr o[ 1, 5] napht hyri di nyl, 2H 3, 4di hydr obenzo[ 1, 4] oxazi ne,
t hi enyl or benzo[b]Jthienyl; RO is each independently: (1) (d _|z)-alkyl, 10
l(3 2) hcycl oalOI kB{‘Land(I&)talée? tlokétlgllef\?‘?fh Adathg tondlgicle tHbyafé’ittdafhédlﬁ) ﬂ’ahmrwet ,orrﬁﬁpﬂt Ihyl

I phen I phe t hy uor.en or | n t hy

b| phengl dlfBﬁ‘é‘ Hg‘f cyclsisatyretsd op Ps%?raFeHcf&?%Ppué\Wﬂl%'l‘fg Hylﬂgguﬁ ituted

mno- , dlzhet%atornhs, ﬁi&é?&ﬂdeﬂﬂ?@ele&é’@fré&lﬁﬁb n, biygeh or bdhig | ndependent |y

sel ected from (Cl1_6)-al ky | z) al kyl oxy, hal ogen, (d _I z)-hal ogenal kyl ,
cyano, nitro, CO\IR'Ra CO?' -COOR, -NR R8, -NCOR9, -S(OzR9, -SOZNR R8,
or -Q(CHz) PR3 WAEREI N gl £YChal ARaRRLK ¥k henyl
napht hyl , 2())ﬁ b%{%ﬁgnyl Hgleicr@gseﬁ@e%li %(Ifﬂajlﬁlgog e{rlf/)l or ‘i nd)zs*] ylP
tetrahydrofuranyl tetrahydropyranyl pi per adi nyl , plpera2|nyl nDrphollno,
thio phol i . Onor phoI ino, im dazol i di nyl, pyrrol i di nyl,
pyrrglqul n- Zﬁﬁgﬁg&h%@é ?%Il?t "2,3-dione, 25 optionally substituted by one or
two substituents,{(13el detdsegans om (C1_6)-al kyl, hydroxy,

(d _12z)- hydroxyal(igyl QER’,-COR or -COOR, ( 6) or furyl,
3,3-dirnethyl -2, 3- dlhydrobepzofuryl benzof uryl, 2, 3di hydrobenzofuryl,
pyranyl , benzo[l @) di oXPYR > 2,3 30 di hydrobenzo [ 1,4] dioxinyl, indolyl,
2, 3-di hydr oi ndol y(l4) pyrd(gNwRBer azol yl, pyrazinyl, quiolyl,

1,2,3,4- tetrahydrqu|noI i.soquij nonI 1,2,3,4- tetrahydr0|squ|nonI
pyrrol§l, im dazdByl &@ﬁt@gf(ahydro [ 1,5] naphthyridinyl,

2H 3, 4- di hydr obe 2 t hi enyl or benzo[ b]thi enyI whi ch are
optionally substlr(t%?;t edlf:bd 26@@52 or,_fwo substituents, selected from
(C1_6)-al kyl, (A z)-4k @@I’MWON R’ August 2002 -3a hal ogen,

(d _iz)-hal ogenal(lg |, @@@g{z)rgd NR'RE,CONR R8) -COR, -COOR) -NR Ra,
“NCOR9, - SQzR9, - SO2NR R8 q GHz)'pX, wherein p is 0-6 and X is

(Cl_, 2) - hal ogenal ®yI mccb@ﬁa)hNRr%ﬂtxhyl bi phenyl, di phenyl met hyl ,

OH Tl gerenyl or iggpnylco@ng,)a0RISTIRY dual isomer or a racemic or
non-racem c mxture of isomers, or a pharmaceutically acceptable salt

t hereof . The invedtl OWQQﬁQfﬁénNB@NBe%’a conpound of fornula | as

described above sghpctethide SH‘NNSOZNW RS
[2-(2,3,-Di hydrobenzofura yI) 1- net hyI ethyl] -N-ethyl-( 1-nmethane

sul f onyl - pi peri di@3X%- yﬁﬁ&hyl ) am ne;

N-[2-(2, 3-D hydr QQQPZOIGSWR5 yl)-1-nmet hyl et hyl ] -N-propyl -( 1-nethane
sul fonyl - pi peri di n-4-yl net by I’)am ne;, N

[ 2- (223- Di hydr obedzbf urSéRzRa yl)-1-methyl ethyl] -N-propyl [

1- (nor phol i ne- 4- g3 ngI’L)G@NIR[Zﬁ’TI din-4-ylnethyl] amne;, N

[2 (2, 3- Di hydr obenzof ur an Lhylethyl ] -N-cyclopropyl nethyl [
1- (mor phol i ne- 4- darh onﬁ@zmlﬁe)ng‘]&ﬁpﬁ(wrnet hyl ) ami ne;

(18) -SO,NR® (CHz)nCOOR ;
wherein
30 nis 1-6;

R® and R are each independently hydrogen or (Cj.¢)-alkyl;

R® is each independently hydrogen, (Ci.)-alkyl, cycloalkyl, phenyl, naphthyl,
35 biphenyl, diphenylmethyl, 9H-fluorenyl, indanyl or furyl, 3,3-dimethyl-2,3-



2, 3- D hydrobenzof uran-5-yl)-1-nethylethyl]-N-ethyl-[ 1

[ i ne-4-carbonyl)-piperidin-4-ylnethyl]amne; N |

- Di hydr obenzof uran-5-yl)-1-nethyl efhyl] -N-propyl [ 26 August 2002
hol i ne- 4- car bonyl ) pi peridin-4-ylmethyl] amne; N [
- Di hydrobenzo [ 1, 4] dioxin-6-yl ) 1-nmethyl ethyl] -N-ethyl [

p

hol i ne- 4- car bonyl ) pi Ldin 3-[ 4-
5D hydr obeﬁ”i‘%ﬁﬁ){ﬁ%aﬂ)ﬁzp‘%gvﬁ )bf“Wé‘c“H’% ke ﬂﬁ*’#"beﬂm’bfﬂ pytany, &4 1
am no} met hyl BelﬁbPES]ld@bxﬂiyLM thyardbéﬁw[mydlbﬁaylhﬁﬂ%wl faomani de;

[ 2- (I ndan-5-yl) - }1 thlJy N—et qesulfonylplperldln
y met hyl ) ami ned K&‘[%?C{qlﬁ ymazg Vﬁ‘ﬂné{ HV}OTY ng-prdopy|
hanesul f onyl I
2 (5,50 i 28 QDU Uh PR ey Prfﬁiﬂet i |
mor

Bhol i ne- 4- camigasejyl) be-3drtetrrhpdrol} ﬂﬁ?ﬂ}ﬁh]’“‘élﬁi’
(3, 3-Di net hyl - gihBdroBeipedt QPﬁQﬁH@ Hﬁéﬂyl@r%l«:ﬂz&bﬁﬁffeﬁyll et hyl] -N-ethyl (
- met hanesul f onyl pi peri di n- 4- yl met hyl ) am ne; 26 August 2002
[ 2- (4- Met hoxyphenyl ) - | -nmethylethyl]-Nethyl-[ 1 (d| met hyl am no
rbonyl ) pi g@‘lk@édﬁ-lﬂdéﬁelﬁggﬁw)}] amne; N [ 2- ( 3 -Trifluoronethyl phenyl) -
-nmethylethyl] -N-eth (di met hyl am nocar bonyl ) - pi peri di n- 4-yl nmet hyl ]
ine; N(2-(3- TI’(I Pl uo&bn@tﬂb‘]’lphenyl )-1-nethylethyl] -N-ethyl- [
pi pgri dine 1-cayb a]klyperl di n-4-yl nethyl] am ne,
2-(4- Tr|fluororrethy£f)henylzq -nmet hyl et hyl ] - N-ethly 1- (pi peridi ne
ar bonyl ) - pi per®di n-@ayt)rasvlalky), whetaearyNmepns phenyl, naphthyl, biphenyl,
4-Trifluoromethyl p t Gl
di met hyl am nocar bo%?ﬂé }r%% %-ﬁ&xﬂoﬁ Cif‘ﬂly
2-
a
2-
r

(3-Trifl uor dhet hw}wnélnymhth)d@phwétdmhepy eélnmﬂH{ﬂupre(nyb@lplndame
rbonyl) - pi peridin Véhl ﬁHFet histﬁ‘{ﬂgla%r moxﬂo d1- or trf}I 51,1 tltute
3-Tri fl uoronet hyl phenyl yet y 1234
a&?dr o[ 1,5] naphtsapstitaemrisbging indsp |@ p¢te|d from. (f am-ne;

2- (13- Chl henyl ) -3k 7
bog 5 o 8; ?Pd?2y4) yWAI@%eBY td - Hélbg'énaikyllq(awopﬁw ' ﬁél\ﬁR R8

2-(3-Trifluoromet hyﬂﬂ%n;@ Oﬂanﬁmﬁf,eNﬁf)ﬂB 1$BROpPONRIRY, moophol i ne
ar bonyl ) - pi peri di n- @) yI ] am ne;

2-[3-(4- Met hoxyphenyl car onyI am no) phenyl ]-1-met hyl ethyl} N-propyl- [
nor phol i ne- 4- car borWherginpeis Defi andaX ¥ (Feohyhialoggnalkd:or phenyl{mphthyl,

1-
[13 (45t hyl phenyl car hﬂpg{érﬁr{“dﬂmgnﬂﬁ?é{'%{)h]gl% hjfrf/llgfénz yoishiydd- N propyl - [
f

nmor phol i ne- 4- car bonyt ) pi'peri m ne. The invention still
t her provides a nmedi canent containing one or nore conpounds as

(5)  tetrahydrofuranyl, tetrahydropyranyl, piperadinyl, piperazinyl,

a
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[
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-
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[
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t et
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[
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morpholino, thiomorpholino, 1,1-dioxo-thiomorpholino,
imidazolidinyl, pyrrolidinyl, pyrrolidin-2-one, pyrrolidin-2,3-dione,
25 optionally substituted by one or two substituents,
selected from (Cy.¢)-alkyl, hydroxy, (Cy.12)-hydroxyalkyl, oxo, -COR’
or -COOR’,
(6) or furyl, 3,3-dimethyl-2,3-dihydrobenzofuryl, benzofuryl, 2,3-
dihydrobenzofuryl, pyranyl, benzo[1,3]dioxolyl, 2,3-
30 dihydrobenzo[1,4]dioxinyl, indolyl, 2,3-dihydroindolyl, pyridyl,
pyrazolyl, pyrazinyl, quiolyl, 1,2,3,4-tetrahydroquinolyl, isoquinolyl,
1,2,3,4-tetrahydroisoquinolyl, pyrrolyl, imidazolyl, 1,2,3,4-
tetrahydro|[1,5]naphthyridinyl, 2H-3,4-dihydrobenzo[1,4]oxazine,
thienyl or benzo[b]thienyl, which are optionally substituted by one
35 or two substituents, selected from (C;.)-alkyl, (C;.12)-alkyloxy,



descri bed above and pharnaceutically acceptabl e excipients. The invention
yet further provides a nedicanent for the treatnent of diseases related to
the nuscarinic receptor. The invention still yet further pr%Q/AH@éStg()%ocess
for preparing a conpound of formula | _gg_described above, which process
conprises: a) reducing a conpound of formula Rai HR2Z ~'"NNRL R3 O 26
August 2002 -3c wth a reducing agent to a conpound of formula R4 NNH R2 N
/ R3 la or b) deprotqﬁ}:é%gﬁ[a conmpound of forrmula RA N R2 N~, / 20 to give
a conpound of formula I HRZ N~,. R3 la or LOc) reacting a conmpound of
fornmula NHR4 / Ra 4 WCtin)éhabagepalyldcyaho fritrou GONRZB®, AGORS: -CIDOR’,10 -3d O N

~Rs HO23 to give QN%RQQH%I?]: -§(5’2hn,ul§b2ﬁl(4R8: Oﬁgo&f_\f'z)rk Ra N~ R~ R3 I b or
wherein
p is 0-6 and X is (C,.12)-halogenalkyl or phenyl, naphthyl, biphenyl,
diphenylmethyl, 9H-fluorenyl or indanyl;
and an individual isomer or a racemic or non-racemic mixture of isomers, or a

pharmaceutically acceptable salt thereof.

The invention further provides a compound of formula I as described above selected from:
N- [2-(2,3,-Dihydrobenzofuran-5—y1)- 1-methylethyl]-N-ethyl-(1-methane-
sulfonyl-piperidin-4-ylmethyl)amine;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-propyl-( 1-methane-
sulfonyl-piperidin-4-ylmethyl)amine;
N-[2-(2,3-Dihydrobenzofuran-6-yl)-1-methylethyl]-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyl]amine;
N-[2-(2,3-Dihydrobenzofuran-6-yl)- 1-methylethyl}-N-cyclopropylmethyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyl)amine;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyl-[1-
(morpholine-4-carbonyl)-piperidin-4-ylmethyl]amine;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyl]amine;
N-[2-(2,3-Dihydrobenzo|1,4]dioxin-6-yl)-1-methylethyl]-N-ethyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyl] amine;
(S)-N-{3-[4-({[2-(2,3-Dihydrobenzofuran-5-yl)-
1-methylethyl]ethylamino}methyl)-piperidin-1-yl]-3-oxopropyl}-
methansulfonamide;
N-[2-(Indan-5-yl)-1-methylethyl] -N-ethyl-(1-methanesulfonylpiperidin-
4-ylmethyl)amine;
N-[2-(Indan-5-yl)-1-methylethyl] -N-propyl-(1-methanesulfonylpiperidin-
4-ylmethyl)amine;
N-[2-(3,3-Dimethyl-2,3-dihydrobenzofuran-6-yl)-1-methylethyl]-N-ethyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyl]amine;
N-[2-(3,3-Dimethyl-2,3,-dihydrobenzofuran-6-yl)-1-methylethyl}-N-ethyl-
(1-methanesulfonylpiperidin-4-ylmethyl)amine;



d) reacting a conpound of formula R&A NNH Rz N~ 1 R3 la with a conpound of
formula O(S) L~ s Rto give a conpound of formula 26 August 2002 -3e O
~S) 4 ~ R RN \ RR N R- Ralb or e) replacing the H aton2éAugbst 2002
1-position of the piperidine ring of formilla 5 R4 NCH R2 Ni Ra la by
groups described for R5, or 10 f) nodifying one or nore substituents R--RS
wi thin the definitions given above, and if desired, converting the conpound

obt ai ned i nto a NhAr{alethoxyphdnyl)slcoepiykithd] -2t ethyl Hd(dimsthdamhno- The
i nvention fia M@g@ﬂeﬁ’%ﬁrﬂﬂi}dﬁ%ﬂwﬁgmﬁ:&Orrpound as descri bed above for the
i‘canents, co

manuf act ure 0 alning a conﬁound of formula I, for the
treat nent of di sHa@e@-Trfluirevhethylpheaylprnlsmathylethyll-Neethylor. The conpounds of

the present..ipnpvention .are AL NG I L t agoni st s. 26 August 2002
- 3f I\/UscariHi Q‘H‘F‘éﬁ‘é’g @Og‘ﬁ%@ﬁ{)@teégﬁ%&gﬁ%ﬁflkgﬂ%?’f ects of acetylcholine by
bl ocki ng its bi nNif2g(3t Trifbamronrethylpheayid! 1 methglothyllsNa¢thylell- (papdradiner sites on

snoot h nusc| e, ,car,di ac scl n Land cells; in peripheral ganglia; and
RS 8

in the cent FAMPREINE ISYSten om nantly have been enployed to

i nhibit effects Nt[2p@ErFsfuqratettylgheng)demsthyletytlaNaethylvilt (pipéridisg-
muscari ni c ec:ﬁgtgﬁ_ antr o] i_ﬁts hgve.far reachi ng physi ol ogi cal effects,
and drugs U OREY RS 3”‘?@ BPRFt h nuscarinic receptors have an
array of therapeNt[2e(4afyiflucrainethytphehyl)-1exathylediyl[7Nsethyli ni ¢ r ecept or

ant agoni st s, _have heen .enpl oyed in t.he treat t of various disorders in the
gast r oi nt esti We{f}Yﬁ‘nggﬁéﬁ%ﬁhPﬁPﬁaHV"EVE’B‘E@T"&‘&% atory tract,

cardi ovascul ar sMse(® Tifwsroalethylpheaidy- 1smathglethydinN-dihyle] 1b@rorphbhing t o be
useful in a{:egﬁ&?he i)ol.o Y,. a dlopr]{ Dal nol ogy. Muscarinic receptor antagonists
have been st6 OPISSI Wép‘%éé‘?%ry MtWHAIRSG g vari ous gastroi nt esti nal

di sorders, i ncl uti-fay(ZaTrflaeroweettybphenel)- Icaieeliyldtion s N-bdyl-[ 17¢102,38- | ncr eased
spasticity or R f . the, trpintestinal tract, .for. exanple diarrhea.
These agent getr@gﬁ&rpbd%égl?t&ﬁgggﬁgﬁ% ?Wh quf‘ﬁ?ﬁéylﬂﬁﬂﬁ'ﬂla%ﬂ?i are due to
excessi ve smoot hNaizs(@-€hlvaoplieagh) onkthyletd8] -Nugtisl [ RHigeridindlscar i ni ¢

receptor antagoni,sts have hee hown to be useful mtreating various
geni tour i nafa;fg?‘i‘yéillpedf‘@‘b"ld’gi’?a’y%ﬁ%’ée’agents have been shown to | ower

intravesical pr eNspzr.@-Tﬁﬂn@d@ﬁgﬁl@m%fl-ﬁ@ﬂ@ﬁtﬁﬂ}-l\aﬁﬁpﬁpﬂ%oﬁﬂ]ﬁliﬁéﬁquency
of 5 uri narz\{ bl addl r.coniractions. by antagoni zing the parasynpathic control
of this -carbonyl)-piperidin-4-ylmethyl]amine;
N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyl]-1-methylethyl}-
N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-ylmethyl]amine; or
N-{2-[3-(4-Methylphenylcarbonylamino)-phenyl]-1-methylethyl}-N-

propyl-[1-(morpholine-4-carbonyl) piperidin-4-ylmethyl]Jamine.

The invention still further provides a medicament containing one or more compounds as

described above and pharmaceutically acceptable excipients.
The invention yet further provides a medicament for the treatment of diseases related to
the muscarinic receptor.

The invention still yet further provides a process for preparing a compound of formula I

as described above, which process comprises:

a) reducing a compound of formula
R4 ~H
R2 I N
EZ N
R O



organ. Muscarinic receptor antagonists have been shown to be useful in
treating various respiratory tract disorders, particularly jn Iudt t hose
conditions that 10 reduce secretion in both the upper and | @gpratory
tracts and i nduce bronchial dilation. Thesg.agents can have benefici al
effects when obstruction of the airway is associated with, for exanple,
chronic bronchitis, chronic obstructwe pul nonary di sease) bronchial asthma
or enphysenma. 15 Miscarinic receptor antagoni sts have been shown to be
useful in treating various cardi ovascul ar disorders, for exanple, including
those conditi ORGHWRIIACEREGESRILY & YA ?@{magf\@rﬁ,@wes si nus or nodal
bradycardi a. Miscarinic receptor antagornsts have been shown to be useful
in treating 20 central nervous systen1d|sorders These agents have been

shown to be efficacious in preV|ous dystoqgﬁj::z r ki nsoni an synptons and
tl
seful

have been highly effective in pr nt i on Jsi ckness. Miscarinic
receptor antagoni sts have been sh i n 25 anest hesi ol ogy,
particularly by inhibiting excessi yation and secretions of the
respiratory tract induced by adm nistratron_of general anesthetic agents,
and their conconitant bronchodilator actionla@They have al so been shown to
be useful in opthal nology to produce nydriasis and cycl opl eg~a when applied
locally to the eye. 30 These and ot her therapeutic uses are described in
Goodman & G liwan's, The Pharnmacol ogi cal Basis of Therapeutics, ninth
edition) NtC?aMFFh|| New Yor k, 1996; Chapter 7, pages 148-160. 26 August
2002 -5 Cbrtalb)plpekpdnsmmgmsoqupodnﬂﬁnhame been exenplified in the

chemi cal patent literature. For exanple, U S. Patent Nos. 5, 310, 743;
5,541,195; and 5,646, i 44 (Schilling et al. ) disclose

1-aryl - N-(2-chl orophenyl ) et hyl -4 pi peri di nddm perivatives having

subst ance P antagoni stic properti e Clhergéaﬁggéyidne derivatives are
described in U S. Patent No. 5, 286, nnaud>~and Bi gg) useful as
serotoninergic receptor |ligands an treatment of anxiety or
depression; U S. Patent No. 5,089,507 (Vecchiett~ et al.) for the treatnent
of pain or hyponatrem c di sease states; Eur@@ean Published Application No.
EP b32 398 (assigned to Synthel abo) for treatnment of psychoses, anxiety,
hypertension and 10 , migraine; and PCT Published Application No. WO

971 10212 (a55|gngﬁeaeomeauméeéﬁmhm¢WSD for treatment of stroke, anoxia,

i schem a, mgraine, pyschosis, epilepsy or other convul sive di sorders.

bj ects of the present invention are the conpounds of formula I and 15
pharmaceutically acceptable salts thereof, racem c m xtures and their
correspondi ng enantioners, the preparation of the above-nenti oned

conpounds, nedi canents contai ni ng thenland t hét thcture as well as the
use of the above-nenti oned conpounds Rn the c ntroI or preventing of
illnesses, especially of illnesses an the kind referred to
above, or in the manufacture of 20 cor pon |ng medi canment s.
or
10
c) reacting a compound of formula
m NHR*
RS
4

with a compound of formula



Unl ess otherwi se stated, the followng terns used in the specification and
cl ai s have. the neani ngs gi ven below. 25 "Alkyl" neans a nDQ%BEIenF
branched or unbranched saturated hydrocarbon radi cal of one

carbon atons inclusive, such as nmethyl, ethyl, propyl, 1-ethy|propyl,
2-propyl, butyl, tert-butyl, n-octyl, n-nonyl, and the tike. "Lower alkyl"
means an al kyl radical of one to six carbon atons inclusive. "Al kyl oxy"
means the group -OR wherein Ris alkyl as defined above. 30 "Cycl oal kyl "
means a nonoval ent saturated carbocyclic radical having fromthree to
fourteen carbon atoms inclusive, e.g., cyclopgropylnethyl, cyclopropylethyl,

cycl obutyl, 3-ethyicyclobutyl, cyclopentyl Iohexyl ~cyc|ohepty|, and
the like. "Al kenyl" nmeans a |inear nonoy drocarbon radical of two to
six carbon atonms inclusive or a braﬁche nov ent hydr ocar bon radi cal of
three to 26 August 2002 -6 six ca~ ons inclusive containing a double

bond, such as ethenyl) allyl, 1 prop~rffayl, 2-butenyl, and the |iKke.

"Hal ogen" neans fl uoro, chloro, brono© or iodo. "Hal ogenal kyl " neans al kyl
as defined above, substituted with oney two or 5 three (hal ogen atons as
defined above in any position, such as 1, 2-difl uoropropyl,

1,2-G ~loropropyt, trifluoronethyl, 2,2,2-trifluoroethyl,
2,2,2-tr~chloromethyl, and the Iike. "Hydroxyal kyl" means al kyl substituted
by 1, 2 or 3 hydroxy groups, such as hydroxynet hyl, 1-hydroxyethyl,

2- hydroxyet hyl , td gBredidaythomwaddffydmuland the like. 10 "Aryl" neans a
nonocyclic aromatic ring or a 9 to 14 nmernbered b~cyclic or tricyclic ring
systemin which at least one ring is aromatic in nature. Exanples of aryl
radi cal s include, but are not |limted to, phenyl) naphthyl, biphenyl,

di phenytnethyl) 9H-fluorenyl, indanyl, and the lik "AryIaIkyI" means t he
radi cal RaRb- where Ra is aryl as deflned ghove, a d 15 Ris al kyl as

defi ned above, for exanple benzyl, W@henyleqqiL[ZEﬁ fpropyl, and the

i ke. "Heteroaryl"™ neans a nonocycl or a 9 to 14- menbered
bicyclic ring systemin which at le ring is aromatic in nature) and
i ncludes heterocycles having one, g or thee het eroatons within the rlng

chosen from 20 nitrogen, oxygen, and sul fur anpl es of heteroaryl
radi cal s include, but are not limted to, u¥€?

3, 3-di met h§l - 2, 3-di hydr obenzof uryl, benzofuryl 2, 3 di hydr obenzof uryl,
pyranyl, benzo[ 1, 3] di oxol yl, 2,3-dihydrobenzo[1,4)dioxinyl, i ndol yl')

2, 3-di hydr oi ndoioyl , pyr~dy(, pyrazolyi, pyrazinyl) quinolyl,

1, 2, 3, 4-tetrahydroqui nolyl, isoquinolyl, 1,2,3,4-tetrahydroisoquinoiyl,
pyrronI 25 imdazolyl, 1,2,3,4- tetrahydro[l 5] napht hyri di nyl ,

2H 3, 4- di hydr obeﬁzo( reagtipgaompoungiodfgrimulyenzo b] t hi enyl , and the Ii ke.
"Het erocycl yl" means a ronoval ent saturated carbocyclic r adi cal havi ng fwe,
six or seven ring atonms, of which one or two are selected fromnitrogen

H
R? I N
>R
R3
Ia
10
with a compound of formula
0(S)
L Re

to give a compound of formula



oxygen or sulfur. Exanples of heterocyclyl radicals include, but are not
limted to, 30 tetrahydrofuranyl, tetrahydropyranyl, piperadinyl,

pi perazi nyl, norpholino, thionorpholino, 1,1-dioxo-thionor@hdiugast 2002

i mdazolidinyl, pyrrolidinyl) pyrrolidin-2one, pyrrolidin-2,3-dione, and
the |like. "Am no-protecting group" or "RN°BfFotecting group" neans a
protecting group that refers to those organic groups intended to protect

t he nitrogen at om agai nst 35 undesirabl e reactions during synthetic
procedures and includes, but is not limted 26 August 2002 7 to benzyl,
benzyf oxycar bonyl (carbobenzyl oxy, CBZ), p-neth Q@benzyloxycarbonyl,

p- ni t robenzyl oxycar bonyl , tent-butoxyca&@ony (BOC), trifluoroacetyl, and
the like. It is preferred to uge either nggéw R°as the am no-protecting
group because of the relative e3dge o L/ for exanple by mld acids in
the case of 5 BOC, e.g., trifltumtgcetic acid or hydrochloric acid in ethy
acetate; or by catalytic hydrgge€nati orrin the case of CBZ. "Optional" or
"optionally" nmeans that the subsequently _described event or circunstance
may but need not occur, and that the des ption includes instances where

t he event or circunstance occurs and instances in which it does not. For 10
exanpl e, "opbtronally substituted aryl"” neans that the aryl noiety may or
may not be substituted and that the description includes both substituted
and unsubstituted aryl. "lnert organic solvent” or "inert solvent"” neans a
sol vent i ner &) undegplidigy GeMlatdR IS thel1-potidiEettht pipebididi birRed 1 N
conjunction therewith including, for 15 exanple) benzene, 1ol uene)
acetonitrile, tetrahydrofuran, chloroform (CHC 3), methylene chloride or

di chl oronet hane (CH2CI 2), diethyl ether, ethyl acetate, acetone,

met hyl et hyl ketone, nethanol, ethgnol, pr ifﬂf:grﬂéopropanol, tert but anol,

2
() O

di oxane, pyridine, and the liKke. specifidd to the contrary, the
solvents used in the reactions of prlesent Tnvention are inert solvents.
20 The conpounds of this inventio y SSess one or nore asynmetric
centers; such conpounds can therefore be produced as m xtures of

stereoi somers or as the individual isolatedlér purified (R - or (S)-
stereoi sonmers. The individual enantionmers nmay be obtained by resolving a
racem c or 2bygelpsResiBeIforR¥ture of an internediate at some appropriate
stage of the synthesis followed by conpletion of the synthesis in a way

t hat preserv8% chirality, or by resolution of the conpound of Fornula 1 by
conventional neans. The individual enantiomers as well as racemc or
non-raggemc g xt umq@g&&@mﬁﬁ@s&&ﬁe&m@@smmﬂ {he '&eﬁrﬂ@or{%%%&a%fve,taﬂ@
present invention, all of which are intended 30 to be depicted by the
structures of this specification unless otherw se specifically indicated.
The use of t ifdeshydiizohverting)the @mpo(in) Sbhtpinatiadi ayhaemsatnihlilyt aceaptablbasidgnat es t he
absol ute sterepehemstry of that substituent according to the

Cahn-1ngol dPrelog rules (Cahn et al. Angew. Chem Inter. Edit. 1966, 5,
385; errata 511; Cahn et~al. Angew. Chem 1966, 78, 413; Cahn and Ingold J.
Chem Soc. ( IrRdQ&hkion finallPratidiy le AAREmp&ind A9 desciivkd abSR@ 5k tE mMufacture
Experientra 9956, 12, 81; Cahn, J. Chem Educ. 1964, 41, 116). A

" phar maceut | hmegicapcatsy campiping  peraoundnof farmulac b rfor dhe tropment of disessgs in 5
preparing a piasdBaRHlséRiniceapRsi tion that is generally conpatible wth
the other ingredients of the conposition, not deleterious to the recipient,
and neither biologically nor otherw se undesirable, and includes a carrier
that is acceptabl e figs cotapauridsaf yheipresast inedrtionard Himsbariiargteprut i cal use.
"A pharmaceutically . acceptable carrier” as used in the specification and

cl ai ms incIude@“B%%H“Bhe and 10 nore than one such carrier.




A "pharmaceutically acceptable salt" of a conmpound neans a salt that is
phar maceutical |y acceptabl e and that possesses the desired ggégacggﬁgical
activity of the parent conpound. Such salts include: 15 (1 ? ftion
salts, fornmed with inorganic acids such as hydrochloric acid, hydrobromc
acid, sulfuric acid, nitric acid, phos@wric acrd, and the like; or formed
Wi th organi c acids such as acetic acid, propionic aci d, hexanoi c acid,

cycl opent anepr opi oni ¢ _aci d, 9 ycolic aC|d yruvic aC|d | actic acid)
mal oni ¢ aci d) suMUSERUNIEEFIEP q‘?@I”IEtQ%ﬁsdprel‘fﬁ'P‘é’P? efferts gf adetyiehqline R¥i d,

tartaric aciyfhekinh itsibinditd @ m@&abiﬂl&zd?ioﬁn&@pfbrs &A&nw%faﬂehe%@xh\beﬁnzm c

acid, cinnamc acid, nmandelic acid, nethanesulfonic acid, ethanesulfonic
acid, 1,2-efMisaedfaydiacdnvsciadng gl@drgﬁﬂﬁdweéﬁmﬂ&aﬂghmr@ in ghegentral
benzenesul f ah NaavIHE0BIbeeRe dt ts of

4- et hyl bi C@gr\ﬁuﬁgy&eﬁm?‘eg&gﬁ 1- Igar boxge h'ngloye Ogm{]'gghegpe)%grﬂ c acid,

4, 4' - met hy| @aEsyspatelo deprys §y$§ﬁ@®1%l&f bbEl Meiseayingy receptohantao@ietsi oni ¢
acid, 25 tri I Yy f | furic
acid, gl ucor“ggé ?Cﬂ %&ﬁn}g&:@% S?fbﬁ\Ed?rgd;B%gé gfsgﬁggfey lrﬁé)r?lé[tcvy/l Ic acid,
stearic aci dnuswammnreneemra ham]dn 1al'réy IOf t{’@rapﬁutlQ appl@am@ frorrexemplgéen an

aci di c prot AR og%gwé}q I a netal
ion, e.g., gﬂjsg%ﬁ@'ﬁ?écré& élda?agr%?{ﬁyﬁa\feka I ne pl8¥écﬂﬂ théﬁeét é‘ggan %pum num

i on; or coordiondaren Wetgasanintﬁsgaahttacbmltgwmrma@t neanoatamtree:)

di et hanat am t and the
i ke. The prcg é?\{'agé&gﬂ%&%@%%?@gwr&gg%% n(ﬁséﬁtb%%égbki\?ﬁga g%l ts forned
f rom hydr ochiseful in axr@isthie sy ophtadindlogyr i f| uoroacetic acid, and

di benzoyl -L-tartaric acid. 26 August 2002 g  "Manmmal " includes humans
and all donestic and wild animals, including without limtation, cattle,
hor ses, SW ne, Shﬂm.ang@abseptdogﬁagcsr&its haagbedrhnghdwniie be"use@d in 'ar@‘tlngr
"treatnent" of a ease l e ent-i t he di seas . e.
causi ng t he ‘@fiPys Q%ﬁ roé@}ﬁf)tf ?dse{%én%‘f%'é%g o‘fa”(eg9 ?1@\989@8”? g manmal
that nay be m@mlﬁldreh@e@spmwew GIPmﬁldy gbtﬁef@sdbmémﬂ_ﬁal lrt:!abt , toresxampte éet
experlence i sp ons of the dise . inhi hi.ti ng the .disease,
i.e., arrest‘is'?f’g“I %@%Wr AUGIONG; 5&%‘8"'&'““@@85 'ﬂn%grle J;Vr}ﬁtom; or
10 (3) reli eapicegsitembdthansstle cordractiomgisi ng regression of the di sease or
its clinical synptons. A "therapeutically effective anount” neans the
anmount of a conpound that) when adm nistered to a mammal for treating a

di sease) is sufficient to effect i 5 such treatnent for the di sease. The
"therapeutically effective amount™ will vary depending on the conpound, and
di sease state being treated, the seventy of the disease treated, the age
and relative health of the subject, the route and formof adm nistration,

t he fudgenent of the attendi ng nedical practitvoner, and other factors. 20
The nami ng and nunbering of the conpounds of this invention ~s illustrated
bel ow.



RA 32N RRs~ Nswb5/s R $Rs | 25 1n general, the nonenclature
used in this application is based on AutoNom a Beil stein | pgtAuguéte2002
conput eri zed system for the generation of |UPAC systematic nonencl at ure.
However, because a strict adherence to these reconmmendati ons woul d result
in the nanes changi ng substantially whegp.only a single substituent is
changed, conpounds have been naned in a formthat 30 nmaintai ns consi stency
of nonencl ature for the basic structure of the nol ecul e. 26 August 2002
-1Q For exanple) a conpound of Fornula | wherein R is hydrogen, RZ is

trifluoromethyl) R3 is nmeth R is cycl opropyl net h%/ and RS is
net hanesul f onyl | pgca(g@fgergcegccor antagonists have been shown to be useful in treating

N[ 2- (4-tri fdrieQs @eh@fwdnhgkré&amc@r@yﬂeé&ég@mm\@meeﬁ%mwh to lower

(1- met hanesul f onyl pi peri | met hyl )am ne. 5 For exanple, a conpound of
Fornula ! wWABRWSE '%ﬁWeRQCWEW'WQé?W‘%W reflecerthp freaeenmiokh t hey are

attached f ofidRaty §Iaabé}ycﬁfn99@tfb¥@fd§/ré}ﬁa lngzﬁ% daPadyRidaric cdirol &t tRshy! . and RS
i s di net hyl am nocar bonyl, is narned [2-(2, 3
di hydr obenz@®afan- 5-yl ) - 1- et hyl et hyl ] - N- et hyl - [ 1- (di net hyl am nocar bonyl )
10 p~pendi n-4-yl met hyl Jam ne. For exanple, a conpound of Formula i wherein
R is hydrogen, R2 is_ 4-nethoxyphenyl carbonylam no, R3 is nethyl, Ris
propyl, and RS i Kugearipioiereriogantagoustglhave beemaRevn to be useful in treating
N-{2-[ 3- (4- @Foﬂ%é@ﬁ?ﬁw fragdmanl BhENY hbiudind ditions that
met hyl et hyl | - N- propyl - §I (nor pholi nﬁlﬂ-}I cg{%gn;%% %srelc&nnl '?1nsyﬁ ?ret hyl ] am ne.
AnmondOt he fWF%Sﬁﬁfew&Qﬁd@e&PP@héﬂ)M@émspifﬁ@é)htfa@ﬁa@@ﬂdapm compounds of
Formul a | aﬁl%nmlglfcﬁlﬁﬂ&’d TfFé%re SRAPLEE nde e%ﬁﬁ&\ &@EE%HH%‘.%H%F ff&ﬁf&" at
i ncl ude those where are each i ndependently |ower a k
cycl oal kyl, Thﬁtﬂ"élapir'ﬁ‘eﬂﬁoélﬂl%ﬁ W idr xamnie, ceenic h@ep@h@l@htqm ¢h§tfh§ﬁlve et hyl ,
propyi, | SOM,%?‘L] %sé@é@' LR Ay b e ﬁ% 61tal.g,ef erably R3 is nmethyl and R
is et hyI pr opy |soprop or cyclvpropy t Wthin this category, one
pr ef erred group includes the conpounds where 25 R$ is -S02R9 wherein R9 is
al kyI nore pref I t I, t hyl ;
Wnere RS i's CCRgf V\%ar%éﬁrc%blr gﬁ%@?@?tgg{a&/ b%BXEh et gbr%eglf%f& r?rg%%{mge eferabl y
mor phol i no, vggiopecattioualscuar d_'$<2rd3554fqr@txaalma;llrm[lm;r@]tha:pmcmwmods where where RS
is-CO\IR'RB e Ionwer al kyl, nore
preferably et %g' éoa%% tﬁbdca%%e%ﬁuﬁ%m azn%?%g)e%fg Cq( CH2) ™ NR6SCZR9 wher ei n
30 nis 1-6, R6 is hydrogen and Rg is lower alkyl, RO is nore preferably
met hyl) ethyl) o t ounds
TR ) Ol BEBR reclE) ol SE Tl 0o SH RELIER D BOIPOUTSS,
to f @m a Seemgral ee%usmyﬁmme&lsommrecy'bé‘se:agattmha\taableewshspmamtpeat ed nng
optionally
i ndependent @gée#nggcp g’dgf'?%sn%lt r'%sgérﬁpﬁgg%@%@o% and ﬁgé%gﬁ&ﬁm?h t he
ri ng i s unsetedtive in peventingghotiotasitkneseno- or di - substl tut ed with | ower
al kyl or oxo; nore preferably R and R2 taken together with the ring to
whi ch they are attached to forma 5- or 6-nenbered nonocyciic saturated
ring optionalNy 5Musodrininfecgpdr ahtagoniBtsthavgdrehahewon&d peresefaiost pref erabl y
R a RZ t gheeSQhesiology, particularly by inhibiting excessive salivation and secretions of the

respiratory tract induced by administration of general anesthetic agents, and their

concomitant bronchodilator action. They have also been shown to be useful in

opthalmology to produce mydriasis and cycloplegia when applied locally to the

eye.
30

These and other therapeutic uses are described in Goodman & Gillman’s,
The Pharmacological Basis of Therapeutics, ninth edition, McGraw-Hill, New York,

1996; Chapter 7, pages 148-160.



together with the ring to which they are attached to formindanyl,

2, 3-di hydrobenzof uran-5-yl, 2, 3-di hydrobenzofuran-6-yl, 3, 3- 2@ %@gbogé3

di hydr obenzof uran-6-yl, or 2, 3-di hydrobenzo[ 1, 4Jdi oxi n-6-yl . not her
preferred group includes the conpounds where R is hydrogen and R2 is

al kyl oxy, hal ogenal kyl ) or hal ogen; norespreferably R2 i s netho~xy, ethoxy,
trifluoronmethyl, chloro, or fluoro; or where Rz is -NR6COR9 wherein R6 is
hydrogen and Rg is aryl, unsubstituted or nono-, di-, or tri-substituted

with lower alkyl,Cédaiy %Mdmb@ﬂnﬁ@&fhmpﬂfunb@|h@G@B@érk¥kemJHMé@lrﬂh@fcﬁé@b:'ay R is
hydrogen and R is 15 lts%néut ed or

tri-substi tLRaé?Pt\met’ﬁt” %I exa@’lq?ﬁ/ ?tﬁ85<9'°ser{m9<%3 SR4ries: and
trifluoronetfighs 14n@Endingoéed §arsebsgn atyl-NO@LdrdRspRMg ) BRprgraceut i cal |y

accept abl e salts of the conmpounds of the present |nvent| on where the

phar maceut i P$RAINRARUNR %'I"@t'iﬁ kaying suhstancs, Mag Py TRraPYERs oPNe aci d,

phospheri c agpétidit déhveangoark deséridddan iLES aphdnt NB! S284, 23 (ERphyud Bgg sal t's
are fornmed from hydrochl oric acid or phosphoric acid. Exenplary particular
preferred coRBBLYREEYIZsSergigninergic receptor ligands and for the treatment of anxiety or

N-(2-(2, 3, - Qidpredahenzof pdiant o, ), 08slsaetVBacRlhYé ] ar Mty e dtde RES e

sul fonyl - pi peri di n-4-yl nmet hyl ) am ne;
N-[2-(2, 3- DWNP@B@%FGP&EIS%SW%S EurraeR(I Rublishad Aprlicatinn NG Em@ihadle

sul fonyl - pi pekéigdhéyd b Srimtiayd 8)thrﬂéthe§pof psychoses anxnety, hyf)ertenswn and
N-[2- (2, 3- D hydr obenzof uran- 6-yl) met hyl ét h (nor phol i ne

4-car H@nyl ) - Bigsipe Ang- %§F%¥meﬂ'%’on No. WES 37/104312 (assngned to
N-[2-(2, 3- D'Ihé’%@é%?&?ﬂf&ﬁrféﬂfr@atbﬁe)ﬂéf‘é’[?ﬂk@)’éﬁé)@é"ﬁ]ch@h'ﬁ'é/% QRIRPY)SBBbEY!
(1- (nor photi ne-4-carbonyl ) pi peri di n-4-yl met hyL) am ne;
N-[ 2- (2, 3- Di #B/igPBbRTRIBPIAANUISIVGIdjSOrdeTat hy! et hyl ] - N- et hyl -[ 1- ( nor phol i ne 35
4- car bonyl ) - pi peri di n-4-yl net hyl ] am ne; 26 August 2002 12
N-[2- (2, 3-Di hydrobenzof uran-5-yl)-1-methyl et hyl ] - N-pro | - [ 1- ( nor phol me
4- car bonyl ) pi per i @Piect$-gf |the:preppPtdfyardion |re Qie(@ﬂlqu};inﬁyéfébéhl@é@d
1, 4] diq@xi n- 64 WAr)na&eGYEBWé&reB}lee s\klﬁttﬁé(rleo{ ragemic mixtures and their
(nor phol i ne- 4 car bonyl )’pi peri di n-4-yl net hy
S)-N-{3-[4- ¢qrrespending WWW&ﬁB%PLﬁp@ﬁat@Wﬁbqah@ﬁmﬁ@t@?ﬁFé'ﬂ"ﬁ?llmds
o} met hyl %eBﬂcQ%hé'd&nﬂa:Mh%]ff%n?éﬁ’cﬁ)fr%ﬂydwéﬁfﬁé&afésé’é \Rfar?éﬂh@%e of the
-{1 ndan-5-yl) (g hyl - (1- net hanesu endi n
met hyf) - atmwe?emewopgd{cpmann ipIthe gonteql lpy Peavepling wlmespgﬁ eepeCia"y
met hanesul
12 (3. 3. Di P B o n R eler B P Rogve or it e mendadyecly
(1- ( mAQhol i n@resp@adlb@nwomﬂﬁp%ﬂﬁ di n- 4-yl net hyl ] am ne;
[2

_I\):)

-(3, 3-Di net hyl -2, 3, -di hydr obenzof uran-6-yl)-1-net hyl et hyl ] - N-et hyl
met hanesul f onyl pi peri di n-4-yl net hyl ) am ne;
Uniess otherwise stated, the following terms used in the specification and

claims have the meanings given below:

25 “Alkyl” means a monovalent branched or unbranched saturated
hydrocarbon radical of one to twelve carbon atoms inclusive, such as methyl,
ethyl, propyl, 1-ethyipropy!, 2-propyl, butyl, tert-butyl, n-octyl, n-nonyl, and the like.

“Lower alkyl” means an alky! radical of one to six carbon atoms inclusive.
“Alkyloxy” means the group -O-R wherein R is alkyl as defined above.

30 “Cycloalkyl” means a monovalent saturated carbocyclic radical having from
three to fourteen carbon atoms inclusive, e.g., cyclopropyimethyl, cyclopropylethyl,
cyclobutyl, 3-ethylcyclobutyl, cyclopentyl, cyclohexyl,'cycloheptyl, and the like.

“Alkenyl” means a linear monovalent hydrocarbon radical of two to six

carbon atoms inclusive or a branched monovalent hydrocarbon radical of three to



15

N-[ 2- (4- Met hoxyphenyl ) - 1- net hyl et hyl ] - N-et hyl - [ 1- (di met hyl argy ROG begy ! )
pi peri di n-4-yl net hyl ] am ne;

N-[2-(3-Trifluoronet hyl phenyl)-1-nethyl ethyl]-N-ethyl-[1-(dinmethylam-no
car bonyl ) - pi peri di n-4-yl net hyl ] am ne; -6-

N-[2-(3-Trifluoronethyl phenyl)-1-nethylethyl]-Nethyl-[1-(piperidine-1 20
car bonyl) - pi peri di n-4-yl met hyl ] am ne;

N-[ 2- ( 4- Tri sixuaromeatbyis phriupiMe)cobiaiming aldethlel Bondl sitchyAs-gthenyhiadr 1-di ne- 1

car bonyl) - pi L. B34: I ne;
N-[2-(4-Tri ngmﬁ%ﬁhgﬁ%@%t hyl et hyl ] - N-et hyl -[ 1- (di net hyl am no
car bonyl ) - pi peri Sialogerny| mearsyflupemichiero, Zisomo, or iodo.

N 2- (5101 11 uor ol ARl P B0 A b SRR RS bR 4

Kﬂ 2??%[ 2I'; Pithpr:;:hal:ogem aidmhangdfined alvevenipl astyipoisition satchyals-1, 2-dilo@pRpd,
] S e L NP B y ) o
N1 3T oo e et YD 50 B SR kB A -

N- { 2- [ 3- ( 4- Wb tHipdroxphethyl, o ehydmxysiapi 2oyioepsthl; 1,3:iftydydsgbityl, hrdwrerixpy |

[ IR BheL 1" AR AR RURSELAT: o A S 0 OB S R oo
[ 1- (nor phol itrioyek ey Hstgrh Jrpwipet adieastdbnpl rimgtib gidneaticirenatline Pragwed ofconpounds
R R e e S el e
whi ch conpr dgpbeayimeddl@Hiuaemoipaanyt aoti thetieul a R< N, H R2 | N R~ R3 O 19
b e O A b TR L BV o M s, ' 2 7 )
15 R® is alkyl as defined above, for example benzyl, phenylethyi, 3-phenyipropyi, and
the like.
“Heteroaryl” means a monocyclic aromatic ring or a 9 to 14-membered
bicyclic ring system in which at least one ring is aromatic in nature, and includes
heterocycles having one, two or three heteroatoms within the ring, chosen from
20 nitrogen, oxygen, and sulfur. Examples of heteroaryl radicals include, but are
not limited to, furyl, 3,3-dimethyl-2,3-dihydrobenzoturyl, benzofuryl, 2,3-
dihydrobenzofuryl, pyranyl, benzo{1,3]dioxolyl, 2,3-dihydrobenzo{1,4}dioxinyl,
indolyl, 2,3-dihydroindolyl, pyridyl, pyrazolyl, pyrazinyl, quinolyl,
1,2,3,4-tetrahydroquinolyl, isoquinolyl, 1,2,3,4-tetrahydroisoquinolyl, pyrrolyl,
25 imidazolyl, 1,2,3,4-tetrahydro[1,5)naphthyridinyl, 2H-3,4-dihydrobenzo[1,4]oxazine,
thienyl, benzo[b]thienyl, and the like.
“Heterocyclyl" means a monovalent saturated carbocyclic radical having
five, six or seven ring atoms, of which one or two are selected from nitrogen,
oxygen or sulfur. Examples of heterocyclyl radicals include, but are not kmited to,
30 tetrahydrofuranyl, tetrahydropyranyl, piperadinyl, piperazinyl, morpholino,
thiomorpholing, 1,1-dioxo-thiomorpholino, imidazolidinyl, pyrrolidinyl, pyrrolidin-2-
one, pyrrolidin-2,3-dione, and the like. '
“Amino-protecting group” or “N-protecting group” means a protecting group
that refers to those organic groups intended to protect the nitrogen atom against

35 undesirable reactions during synthetic procedures and includes, but is not limited



15 to give a conmpound of fornmula 26 August 2002 -14 Rz RR "NHy f~INR
R3 la or 5 c) reacting a conpound of formula ~~~~ NHRA i R3 A Nidt So02
conmpound of formula ON~ Rs HO 23 to give a conpound of forrmull™a O 4 ~ Rz
RN"\ RRWN-, i R RBIb 10 O d) reacting a conmpound of formula 26
August 2002 -15 R NHRZ N~ .. i R Rs7la with a conpound of fornmula O (S)
~~ R to give a conpound of formula O(S) R RN \ RS " R~ R3 Ib 5 or e)
replacing the Hatomin the 1-position of the piperidine ring of fornula R<
NCH RZ | N Rp b&szyl, benzyloxycarbonyl (carbobenzyloxy, CBZ), p-methoxybenzyloxy-

carbonyl, p-nitrobenzyloxycarbonyl, tert-butoxycarbonyl (BOC), trifluoroacetyl, and
the like. It is preferred to use either BOC or CBZ as the amino-protecting group
because of the relative ease of removal, for example by mild acids in the case of

5 BOC, e.g., trifluoroacetic acid or hydrochloric acid in ethyl acetate; or by catalytic
hydrogenation in the case of CBZ.

"Optional" or “optionally* means that the subsequently described event or
circumstance may but need not occur, and that the description includes instances
where the event or circumstance occurs and instances in which it does not. For

10 example, “optionally substituted ary!” means that the aryl moiety may or may not
be substituted and that the description includes both substituted and unsubstituted
aryl.

“Inert organic solvent” or “inent solvent” means a solvent inert under the
conditions of the reaction being described in conjunction therewith including, for

15 example, benzene, toluene, acetonitrile, tetrahydrofuran, chloroform (CHCIs),
methylene chioride or dichloromethane (CH,CI;), diethy! ether, ethyl acetate,
acetone, methylethyl ketone, methanol, ethanol, propanol, isopropanol, ter-
butanol, dioxane, pyridine, and the like. Unless specified to the contrary, the
solvents used in the reactions of the present invention are inert solvents.

20

The compounds of this invention may possess one or more asymmetric
centers; such compounds can therefore be produced as mixtures ot
stereoisomers or as the individual isolated or purified (R)- or (S)- stereoisomers.
The individual enantiomers may be obtained by resolving a racemic or

25 non-racemic mixture of an intermediate at some appropriate stage of the
synthesis followed by completion of the synthesis in a way that preserves chirality,
or by resolution of the compound of Formula | by conventional means. The
individual enantiomers as well as racemic or non-racemic mixtures thereof are
encompassed within the scope of the present invention, all of which are intended

30 to be depicted by the structures of this specification unless otherwise specifically
indicated. The use of the symbol “(R)" or “(S)" preceding a substituent designates
the absolute stereochemistry of that substituent according to the Cahn-Ingold-
Prelog rules (Cahn et al. Angew. Chem. Inter. Edit. 1966, 5, 385; errata 511; Cahn
etal. Angew. Chem. 1966, 78, 413; Cahn and Ingold J. Chem. Soc. (London)



la 10 by groups described for R5, or f) nodifying one or nore substituents
R-RSwthin the definitions given abvove, and ' 15 if desi Qgg\ugggr%gétl ng

t he conpound obtained into a pharmaceutically acceptable acid addition
salt. 26 August 2002 -16 The starting materials and reagents used in
prepari ng these conpounds are either ilable fromcomercial suppliers)

such as Atdrich Chem cal Co., or are prepared by nethods known to those
skilled in the art follow ng procedures 5 set forth in references such as
Freser and 1354s6i2:Catnagjahtaxppaenta 198 2.8 0888 & :Cham. |BapcglMdndl, New
York, 199 i g Volunmes 1-15; Rodd's Chenistry of Carbon Conpounds, Elsevier
Sci ence Pub]l hers, 1989, Volunmes 1-5 and Suppl enentals; and Organic
Reactions, Wiley & Sons: New York, 1991, Vol unes 1-40. These schenes are

rer el y. 111 USt 3t Vg e SO0 PL IR cati e 10 ATRRYTES B 1T

i nventi on can be sy esl ze vari ous no e€se schenes
can b& nadeprapaling a bh@rm@l&gg@é; tenpositianrtbasikigenemlly pornpadibée with thei atigem ef er r ed

totnis dl SGLASKE: of HAE 8RB nwagaeeggé? ¥l O LA ldRaAt es of Lhe

reacti on may I'so at e uri usrng conventi onal
techni ques, biolngicali may dﬂu&nﬂmturidea'rabé&j and ifdlidasat ¢amngr tUatgs iabtertabdafor

crystall | 220 Giher DL OURLANLE N Mn AL B oo SUE DLIBLREL ALY, Y e

characteri usi cOnvent i'nc 'ng yS|ca stants and
spectral daaca:ep@@leurﬂresré aspeed ini the specifidation anti ckirys includes batttoneremddescri bed

her e|18 tak eatﬁgo b %Egﬁég#%l C pressure over a tenperature range from

about re preferably fromabout 0 C to about 125 C,
and m)st preferably at about room(or anbi ent) terrperature e.g., about

20C. 25 In general.,, the S For, al ar e ar ed E I eact ing an
al dehyde (pi perl’g1 Rha rTagé'(f?ﬂ%x%? 6 galtn%ﬁacﬁ”ﬁoug P? 8 ¥ *ne under
reductive apﬁanmtacmmoaubnd:ndapmm@ arad ﬂhar mdslaese:sahe esglmmtbhagmacologuca
et hyl - pi perl i n- 4fyth gm nes%%r Cﬁ al? %‘ t ion of an R -substituted am ne
under acyl af§ '5\19’ ¢ 8|ptaf SOPBPYY % G%ffon. sSchemes A and B descri be
nmet hads to 30 ge(igr at acitilzeldidn saulkstfortneﬂerdtranbngemcamdis such as
pi peri di ne- 4 arrgoxal d gé e respect to K describ rret hods
to gener at eM47& gbci’f%'?rﬁﬁ‘ Slf' Wtal?'csﬁpw ?F@d F@“@H{E’r@? g"¢o
descri be nethadids; drdogﬂétewmh ergah& aidymuchds aaétud:@dsnmﬂrapnbnmnabh NeMayibiag R2.
26 August 20 17 Scth gf @ ESCI’ll bes net (%) s of %agmpﬁ)rl ng a
conpound of @ WEREY aPF%'ﬁPPH'& aé: OYSRIS AR PYRIVIA AR, i4tF &6 2'%f forml a
4 where R ,ad:iﬁ,,SLBBm&_mi:nd?masbelcEi anlakeadid ddmaric abig, Quanaayidoditriclaecl nvent i on.
Rout %O( a} %%oﬁ%&id,I3-5-hy%?g}ygergzao%/?)be!?'\zzogzac'i\g?zcinaamwacid, mandelic acid,
methanesulfonic acid, ethanesulfonic acid, 1,2-ethanedisulfonic acid, 2-hydroxy-
ethanesulfonic acid, benzenesulfonic acid, 2-napthalenesulfonic acid,
4-methylbicyclo-[2.2.2]oct-2-ene-1-carboxylic acid, glucoheptonic acid,
4,4'-methylenebis-(3-hydroxy-2-ene-1-carboxylic acid), 3-phenylpropionic acid,
25 trimethylacetic acid, tertiary butylacetic acid, lauryl sulfuric acid, gluconic acid,
glutamic acid, hydroxynaphthoic acid, saiicylic acid, stearic acid, muconic acid,
and the like; or
(2) salts formed when an acidic proton present in the parent compound
either is replaced by a metal ion, e.g., an alkali metal ion, an alkaline earth ion, or
30 an aluminum ion; or coordinates with an organic base such as ethanolamine,
diethanolamine, triethanolamine, tromethamine, N-methylglucamine, and the like.
The preferred pharmaceutically acceptable salts are the salts formed from
hydrochloric acid, phosphoric acid, triflucroacetic acid, and dibenzoyl-L-tartaric

acid.



i ~--~1 ~-R BR RB23R NNRri i R R 4R R ROB I~~1RR
R R R 67 Route (b) Rz! ~~~N-- W~ 1 R~ ~ Ra 8 ROUte (@A%@S%& ~~N
- WR) R 07 4 1Inroute (a)) an R -substituted am ne 4 can be epar ed
fromthe 10 correspondi ng al dehyde 1 by methods known to one of ordinary
skill in the arz. The aldehyde 1 is com®ercially available or can be

synt hesi zed by one of ordinary skill in the art. A nitrostyrene 2 can be
prepared by reacting the correspondi ng al dehyde 1 with a nitroal kane under
Knoevenagel or HeMamnmaaotiudes bonding aahslj déroestexantplie zrsmab, mekidingbed by
Hass and Ril : V] ) c i iary 1 be
prepared by @?@%Fﬂ%&{gﬁé&aﬁtﬁrhggsiég‘rsé"ﬁée’zsﬁ%gpa&sag%ur e‘%?q%]n#ﬁetae ui't abl e
reduci ng conditions include lIithium alum num hydride in diethyl ether or

t et rahydr of uran, . ane i r ri. | ..t et rahydrof uran. 26
August 2002 -18 Aﬁﬂ?ﬁ@éu%s%r?gtﬂé%?g%ﬁgg%eégﬁu%%' prepared by reacting
conpoudd 3 with @dh a-predmtiRg GHOdiseaber i.e.cxdusing Viee dimiczhtyroptocerdithé ons; or

5 S RN B Rl B o Pl R o

| eavi ng gr ougissaselbuadoedriad iyet expedencesoradispldadymmomendtie diseasef n route (aa),

a ketone 7 can be, prepar. or .exanple froma brqno co und 5. A brono
conmpound 5 is con¥? rtelaﬁls'gh%greo?@%ﬁ?(?n’e?‘a?rlr?srcpnpé%%gﬁ\ﬁlo‘:f"g?nq&g]ﬁn%f%a%

Gi gnard reagentcinibyl syaiptomess oknown in the art. The reaction proceeds 10 in
t he presence of aq tal suchthas,rracs;nesi um zinc or .al ugi ngﬁ% Qref efrably
magnedPum and anl®hct i PR RS GISTESS U RYSITI S Y BT OB RSS! bl e

i nert organidingal stemitsméor the reaction include tetrahydrofuran, benzene,
toluene and the like, preferably tetrahydrofuran. An al kene compound 6 is
prepared by coupling the organonetallic conpound with an al kenyl hali de,
for exanple 3 15 hrbemp2utcatingliqotiopansunilimedosttion ambuhsoifadtdnmsbumaon

oxi dation of, the al kene.co und 6, fqr exanple, by ozonolysis fqllowed by
Creatment it SEBAGETIGOER S SRE Lo THA0e Bisahehas Aplrten i disct
trimetbyl fphswn_ hﬁa&hemrf@'f@é ahlelysé. mhauﬂ%aa?]pe'ﬁh@ﬂl!y%ﬁflébiiMM?]urﬂaﬁ/mivgd/ OUL [ nI a
m xture of suitabl e organic solvents such as dichloro ane and, pet hanol .
Al ter nat | vel SEPEROIRBIBHHS FOTRS TR SSBRTS S5 SR Fapra. (BF SEusi ina! the

synt hesi zed &igeauearaaited) il 4ty ahdbréidtive hBalthé the bibjker trexantel sndasrmalescr i bed
by Stoenmer and Stroh Cgﬁamache Berichte 193%?{558, 2112. Alternatively, in
route (b), a#NEFHEIPN WMIHOIFAFH o4 the atiending ity RERAHPTS: BLY 8PS omer s can
be prepared fac@wm.t he correspondi ng ketone 7 by nethods 25 described in the
chem %gl literature, for exanple Nichols et al. J. Med. Chem 1973, 16,
480- 483; J. Med. Chem 1986, 29, 2009-2015; and J. Med. Chem 1991, 34,
1662- 1668. The naming and numbering of the compounds of this invention 1s

illustrated below.

2 5
e
2
R A N 6
3
5
4 6
R’ 5 Re
I
25 In general, the nomenclature used in this application is based on

AutoNom, a Beilstein institute computerized system for the generation of IUPAC
systematic nomenclature. However, because a strict‘adherence to these
recommendations wouid result in the names changing substantially when oniy a
siﬁg!e substituent is changed, compounds have been named in a form that

30 maintains consistency of nomenciature for the basic structure of the molecule.



A conpound 8 where Wis a renovable chiral auxiliary group is forned by 30
reacting a corresponding ketone 7 with a chiral auxiliary SE@RU?&SQOOZ

1- phenyl et hyl am ne or 1-(2-naphthal enyl)ethyl am ne under reducing
conditions. Suitable reducing conditions include) for exanple hydrogen and
a hydrogenation catal yst such as Raneyl®rckel, platinumor palladium

catal ysts (e-g., PtQZ or PdIC); or other reducing agents such as sodi um
cyanobor.ohydri de, sodiumtriacetoxy 35 boroh%éj!ri de, sodi um boyohydride, and

the |ike. Sui'tatfias exampienesomppurdaf Bermulabwherginsk' idwgrages, R’ is

cyanobor ohy,gs i | aj; 51 thanol ,
preferably tg{l oﬁﬁgkﬂ?@ﬁﬁs a@:e{i?lgﬁ &%ﬁ@pygémégﬁyﬁ%m’?ﬁ g@?ﬁ%@%%@%ﬂ@u‘% de
i ncl ude aprmanas N{2réhirflustdphentls1-snathyletbyli-btevslopirrytroetam: acetonitrile or

di chl or oet har - g nd 9 is prepared by treating an
am ne conpgﬁﬁgetgg’%épﬁ&%&g?@gﬁ%%’ﬁ%rqg@%m@gducti ve am nation conditions, an
acyl abi ng agent followed by reduction, or an al kylating agent. An
R-substituted argd i r r i chirakb i 10 group
Wfrom corrpoundr%d?geﬁérggfeéﬁﬁgl Oﬁg%rgﬁzéeno %L‘Pge;eg’ﬁ?tgﬁg é%‘#ﬁh%el ce¥

hydr ogenol ywittsthe gindite wbieh thexcangditaghed foimng, ddinydtdbgdeofurarad-gl #Sts, in the

presence of r gg n 5§, : ' t8.,3ui table
sol vent s forpg%ﬂ'é%r ?&é@ﬁbﬁﬁﬁaﬁ%%%@@gﬁﬁ?ﬁ%@@% ﬁ%@égﬁc %S% met hanol or
et hano?. 15diydraramabiuvast-§-yl)t Inmethytethyild)-ethyh| Rdlinethylaiminnedeg)ne 4 can be

prepared fromthe cor ing ketone 7 by nethods generally known in the
chemﬁléal Ii?'%?réd?nu‘r"&&%tﬁgﬁqﬂﬁ%ne 7 is reacted with a primary am ne R NHz

such as et hyl am ne under reductive am nation reaction conditions. Suitable

reduct we am nation procedur ar e ribed in the.chemcal Literature. For
ol o 30 Nagi b SR 4 Bhgdl éf?%%“ﬁ%f’wb@@:"%ﬂs Siagt! feoor i bes
get hﬁd llélzti IA&-zrielrtgaxspi\rh;Ar\lylmttrdnaiamim cismw,isﬁfes a&;xygggdégus:m_gat;\a@mt; aﬂdd
orch, R et al. J.. Am C - escr,i bes a net ho
ot i e Shafbonil s iBnelIRTR emeheiuneh i BRR A R B e Tl

pr epa_5ati o_nmemf,lleehyﬂmrrpmmblﬁdfndrmmipéal-d‘aruody!l)bipierigintmgnTe@M]am. condi tions
described in Schene A) route (aa) is green in Preparation 1; a conpound of

formula 4 described in routes (b) and (c) are given in Preparations 2 and
3, respectivel y. Amog$ thdigrsly o Odiapeoutidls S ttenpreBerBdinemboml cdrsinr i-bes a net hod

of preparing a conpoupd of Formula | fromthe correspondin
bi pend ne- ASXERGBRR PLERY TS | B RIeEHEta Fos X, WAL Bosararypds ol
am no- pr ot eEérnigh Gheluge tHesewhetaR® Badi RE atd@adi-indipndéAtiNower &ikyiOr 11
20 cycloalkyl, more preferably R%and R‘ are each independently methyl, ethyl, propyi,
isopropy! or cyclopropylmethyl; most preferably R® is methyl and R* is ethyl,
propyl, isopropy! or cyciopropylmethyl.

Within this category, one preferred group includes the compounds where
25 R® is -SO,R°® wherein R’ is alkyl, more preferably methyl, ethy!, or propyl, most
preferably methyl; where R® is -COR® wherein R is heterocycly! or heteroaryl,
more preferably morpholino, piperidiny! or 1,2,3,4-tetrahydro[1,5}naphthyridinyt;
where R® is -CONR'R® wherein R’ and R® are each independently lower alkyl,
more preferably methyl, ethyl, or propyl; where R® is -CO(CH2>),,NF¥€’SOZFI9 wherein
30 nis 1-6, R® is hydrogen and R® is lower alkyl, R® is more preferably methyl, ethyl,
or propyl.

Another preferred group includes the compounds where R' and R% are
taken together with the ring to which they are attached to form a 5- or 6-
35 membered monocyclic saturated or unsaturated nng optionally containing 0, 1 or 2



Ni PLOI12 N PO13 NHROO14 N R ROO15 C~~N R H 16 tJ~ Rs O 17
26 August 2002 -21 The piperidine carboxylic acid 10, the

activated derivative 12, and the piperidine carboxylic aci dl&eagé‘gqﬁg &%re
commercially avail able or can be synthesized by one of ordinary skill in
the art. 5 1n route (a), an N-protectedipi peridine-4-carboxylic acrd 11
where P is an am no-protecting group is prepared by attaching a suitable
am no-protecting group such as benzyl, tent-butoxycarbonyl (BOC) or

car bobenzy| natgroatisdy intepértenty pelpaad froacreitrbgety bikggencordulilr, Byd irevhionls known
to one of opdinary skill in the art. Suitable solvenfs for the reaction
ol ude i chedPareLRsRsticlaon BrBid o 30 oSSR i Bive Al an

N- pr ot ect edoas: imorapestedblyi R'adridR® takéh wlgether With shearihg@viiiich gegape such as

N- met hoxy- N- et hyl ami no s prepared treating c ound 11 with

N, O di net hy??ﬁ%‘%@ﬂ%ﬁ%é’ ?{ﬁ?"&g}?ﬁfﬁﬂb '\é@”?ﬁydl‘?e?ag‘df&e 'HEQ/\?PtPBaWne of ordinary
15 skigd | i ncédiginiagto, 140 2Nxpoen Betbrdtgmg enoddpreferkbiam baneaktighyse 13 is
prepared by treati ng cogﬁou%,éﬁ with a r%duci Fg agent such as lithium

al um num hytpoeler WaB 5, TRGRICHRITLIRCK ¢ RERFISP 119eYBEM-al uni num hydri de.

Sui g _ablﬁ iSOQ,‘Bﬁ:nﬁ)&!rcg@nzbhu%rZQ-yr,Qﬂ;ﬁii&%obétﬁoﬂﬁﬁn-g&ﬂ,?,Bila_irﬁétﬁﬂ%,s- sol ventls such
as di ethyl ether i oxane, tetrahydrofuran, and the like. ternatively, in
route (b), Q'HV‘R’I-O%T)%"?W"?&B@@I' %-pr?-%w@ R LA aci d ester 15 is
prepared by treating conpound 14 with a sulfonylating agent R SOZL 25 or an
acylating agent RSCOL where L is a |eaving group such as, halo, preferably

chior® The reacfNBRel Rreiifar@ o inciuges Hig fER WHEreRpisdWor998R exanpl e

triethyl am ggy RP i dkyAchyt BQb?eddﬂ@tﬂ,tor PEBABH.CmE@| prefiatiy AP sahebgy))| or onet hane,
di chl or oet hane, carbon disulfide, and the |like, preferahly dichloronethane.
30 An N subStKytdH AR e RYRE: AU e PLE INR BEp a¥hedei R % eat i ng

compound  15nyhrbferfan@ ARG 2, AeBEitaidebr dorlol tdl, BMrRSLHRINAER WiKhde,

di i sobutyi ai um num hydride, lithiumtriborohydride, .preferably |ifhium

al uni num hy akvlealkylauy. halngeni HiResPgkni BosuPwiaiaRly fors byfEogek#td Bnisi ncl ude
ap{jO: 1h £ lO_r Eaﬂérs?yn,imswameé BEMOAS-, @i- EbriilsuBéti@ed viinaemR§:, ethGl hdkneks of ur an,
an © gt'hoxy, chloro, or trifluoromethyl.

Another preferred group includes the pharmaceutically acceptable salts of
the compounds of the present invention where the pharmaceutically acceptable
20 salts are formed from hydrochloric acid, phosphoric acid, or dibenzoyl-L-tartaric
acid, more preferably the salts are formed from hydrochloric acid or phosphoric
acid.

Exemplary particular preferred compounds are:

25
N-[2-(2,3,-Dihydrobenzofuran-5-y!)-1-methylethyl}-N-ethyl-(1-methane-
sulfonyi-piperidin-4-ylmethyl)amine;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-propyl-(1-methane-
sulfonyl-piperidin-4-ytmethyl)amine;
30 N-[2-(2,3-Dihydrobenzofuran-6-yi)-1-methylethyl}-N-propy!-{1-(morpholine-

4-carbonyl)-piperidin-4-ylmethyljamine;
N-[2-(2,3-Dihydrobenzofuran-6-yl)-1 -methyletriyl]—N-cyclopropylmethyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyl)amine;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl}-N-ethyl-[ 1 -(morpholine-
35 4-carbonyl)-piperidin-4-yimethyljamine;



35 26 August 2002 -22 An N-substituted piperidine-4-carboxal dehyde 17 is
prepared by treating the 4-hydroxynethyl piperidine 16 with QgA%[lgiz@bgg
agent such as dinethyl sul foxide in the presence of oxalyl chloride.

Sui tabl e solvents for the reaction include inert organic solvents such as
hai ogenat ed hydrocarbons, for exanple-32di chl oronmet hane or di chl oroet hane.
Exenpl ary preparations of conpounds of fornula 13 and 17 utilizing the
reaction conditions described in Schene B are given in Preparations 4 and
5, respecti vel y. N{2(S6HEnpdrEb&deuran-G-yij ngamngstayl)-Ngess-{ Barorprdiineds of

preparing a, conpound of . For nul where RS is hydrogen. This compound is
desi gnat ed ‘sgafggeﬁ&mﬁw%wp%ﬁﬂmﬁa la. Route (a) R i PR?, HR- | _N

Rz I ~N 4 ~. 12 N-[2-(ay3NDihydrober¥oR,4)di8%in®-R)-+-8thpled§) R-ethyH1Rz | 19 ~ N i

R, Ra la Route (h NN PR I.La+j 33~ wWN--~- 1 aR3IR 20 In route
(a), an N-p‘t"?ﬂr%'a@')é‘ﬁﬁﬁ?%b?ri‘mpf@-“ﬁ'—”é%f?’{?‘\fi@ﬁiaﬁlénei8 where P is an 20

am nospr ot ect i ng(YNe(P[4-[A[2eRe3-binydrdBBAzotliniB-PparRsthPFnygaEH Ng an

R -substituted am ne 4 wth aq %cti vat e;j derivative 12 under acylating
condi ti ons HRBPENEYEPPRAEING -YirA©OXPRIPYBRNBPLIBARIdEL ( he presence of a
base such as aqueRgEgindar G-y 0ussthyOBd]-N2thRqt RssthaiBsCRSAUPIERin0r  aqueous
sodi um car bonate. Suitable solvents tor the reaction include inert organic

sol vent s sutHMEMA;-2RING onet hane, di chl or oet hane) tol uene or ethyl acetate,

preferably tol uengz-(fadnB-RLtntltRgethyt-REROXATI HeetAshdsSifdHyRIlsErAM- by removi ng
the N-protect |ng ﬁroup from conpound 18. \Wen the N-protéecting group is
cBz, 1Qonpoutime3h¥ksamiepar ed under hydrogenation conditions such as Raney -

ni ckel or a pl atNqyr(rz,@roia@xmdiyammaém?urbmsaglx)cm@tﬂg%é -NQRHyE such as

met hanol or ethanol. When the N-protecting group is conmpound 19 is
prepared byllt{mesphRlAe-4nFarRoyBiReaRE-4r0 M yAATEeaci d such as trifluoroacetic
acid in an 'nertNQEQ@.@Lﬁinﬁéﬂ@N—Q@,-M%b@ﬁz&@*aﬂ%?@ﬁﬂﬁeth%ﬁhﬁ@ﬁ&%s1 for
exanpl e dichl oronet hane or dichl oroethane, preférably di chl oronet hane. A
conpound of (FBPHANESY!IRNYIRIREFdPA- WYY )i | ng conpound 19 with a 15
redugisng agent suqb-(wéthéﬂﬂpuahﬁ-méi tAYIARLERyI-| U BB %miﬁ'&%rﬂoh?l)-'a' ke,
preferably Iithium alum num hydride. The reaction proceéds at reflux
t enper at ur ePiperidin-4-ylmethyljamine;
N-[2-(3-Trifluoromethylphenyl)-1-methylethyl]}-N-ethyl-[ 1-(dimethylamino-
carbonyl)-piperidin-4-yimethyljamine;
N-[2-(3-Trifluoromethylphenyl)-1-methylethyl}-N-ethyl-[1-(piperidine-1-
20 carbonyl)-piperidin-4-yimethyijamine;
N-{2-(4-Trifluoromethylphenyl)-1-methylethyl}-N-ethyl-[1-(piperidine-1-
carbonyl)-piperidin-4-yimethyljamine;
N-[2-(4-Trifluoromethylpheny!)1-methylethyl}-N-ethyi-[1-(dimethylamino-
carbonyl)-piperidin-4-ylmethyllamine;
25 N-[2-(3-Trifluoromethylphenyl)-1-methylethyl}-N-ethyl-[1-(morpholine-4-
carbonyl)-piperidin-4-yimethyllamine;
N-{2-(3- Trifluoromethylphenyl)-1-methylethyl]-N-ethyl-[1-(1,2,3,4-
tetrahydro[1,5}naphthyridine-1-carbonyl)piperidin-4-ylmethyljamine;
N-[2-(3-Chlorophenyl)-1-methylethyl]-N-ethyl-{ 1-(piperidine-1-carbonyl}-
30 piperidin-4-yimethyl]amine;
\
N-[2-(3-Trifluoromethylphenyl)-1-methylethyl]-N-propyl-[ 1 -(morpholing-4-
carbonyl)-piperidin-4-yimethyllamine; .
N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyi]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine; and



in an inert organic solvent such as diethyl ether, dioxane,
tetrahydrofuran, and the like, preferably tetrahydrofuran. 2@ august2002
Alternatively, in route (b) an N-protected piperidin-4-ylnethyl am ne 20
where P is preferably BOC, is prepared by reacting a R-substitued am ne 4
wi th a piperidine-4-carboxal dehyde 13 -ut¥der reductive anination reaction
conditions. The reaction proceeds in the presence of a reducing agent such
as sodiumtriacet oxyborohydride. Suitable solvents for the reaction are

i nert organic solN&hiSs(42detbriphenyicaranygena)pbetldrmetiyiatmg)-Nfpospyexanpl e

di chl or onet ha i.chl pg&g--__ L.y di chl oroet hane. A conpound of
Formula | a ?gﬂﬁ?@%gﬁgﬂbggkﬁgg e%??% %3% gﬁ% 20 mthe presence of a
strong organic acid such as trifluoroacetic acid. The reaction 30 proceeds
at anbi ent tenper [ j S : | o0

hal ogenat ed hydr3?%3E%ﬁ§§gﬁ§ﬁ9§§53?%ﬁﬁ@%ﬁ&%ﬁﬁ%ﬁgﬁmﬁﬁ%%FBW%ﬁ %%% %ﬁﬁﬁd t he
i ke, %Hr ef esald yardbe htepaarEthasthodEkmvl @rthe pridpaexmmpadydfie procesgesund of
Formula is uti]izi he, I ' 35 conditions described in Scheme Cis
given in Ex?ﬁf)‘%%’zef%b%g”{&%gﬁoﬁpq%w -24 Schenme D 5 Schene D describes an
alternative nethod of preparing a conpound of Fornmula | where RS is

hydr ogen. This pg@)ougd Ei@ﬁ?@ﬂ%&\%{la‘as a conmpound of Formula la. R2 O R~

Ra 7 22 iP™HN R Ra 2122 RN~PR2 N+, I \' R
Ra 20 --~ 1 a The ketone 7 can be prepared as previously described in
Schene A, route 10 (aa). An N-protecte@k:4- &ndhethylpiperidine 21 where P
is an amno 15 protecting groufy, partiﬁul BOC, is prepared by the

nmet hod described in Prugh, J.D. thy: h. 1992, 22, 2357-2360. An
N-protected am ne 22 is prepar y uplking the ketone 7 with 20 25

compound 21 under reductive amination conditions. The reaction proceeds in
the presence of a reducing agent such ag sodi um cyanobor ohydri de. Suitable
solvents for the reaction are al coholic solvents such as nethanol or
ethanol. An R-substituted amne 20 is prepared by reacting conpound 22 with
an al #&hyde WibHoedHeles aﬂéﬂﬁ@@i%@#ﬂ%&&%ﬁ”@ondi tions in the presence of a
reduci ng agent such as sodiumtriacet oxybarohydride. Suitable solvents for
the reaction include inert organic solvents such as dichl oromnet hane,

di chl or oet hane, tetrahydrofur&n or acﬁw/f“é.
N

o

Ia
or
b) deprotecting a compound of formula

Rd
Re | N P
>as
R R?
20

15
to give a compound of formula



26 August 2002 -25 5 10 A conmpound of Fornula la is prepared by renoving
the N-protecting group from conpound 20. Wen the N-protectiggAﬂgﬁﬂg b5
CBZ, conpound 20 is prepared under hydrogenation conditions suc %aney
ni ckel or a platinumor palladiumcatalyst in alcoholic solvents such as
met hanol or ethanol. \Wen the Nprotectiify-group is BOC, conpound 20 is
prepared by treatnment with a strong organic acid such as trifluoroacetic
acid in an inert organic solvent such as dichioronethane or dichl oroethane,
preferably dichl oronmethane. The reaction proceeds at anbi ent tenperature.
Exenpl ary preparations of a conpound of Rermula lg utilizing the reaction
conditions described in Schenme DRis given in nple 2. Schene E 15 Schene
E describes an alternative nethod } conmpound of Formul a

where RS is -COR9 or -CSR9. This ound i s designated as a conmpound of
Formula 1b. Route (a) O Rz NHR ~Rsi® R30O04 23 Route (b) 20 25 O (9)
lal~R 04'l R R~-NNRaNR R T-0=%x9 all NRa Ni R-Rs IbIn
route (a), a conpound of Formula Ib is prepared by reacting an
R-substituted amne 4 with a piperidnme-4-carboxal dehyde 23 under reductive
am nation canditions described in Scheme C. Alternatively) in route (b), a
conpound of Fornuia Ib is prepared by reacting a conpound of Formula |la
with an acylating reagent ROC(O U ROC(S)L 26 August 2002 -26 where L is a
| eavi ng growp) paeddiaglaatompothd @f formlize reaction is carried out in the
presence of a base such as aqueous sodi um or aqueous potassium carbonate in

an inert organic solvent such aEifigq?Lkﬁwpydrocarbons, for exanple

t ol uene, benzene and the |ike.

R3
4

with a compound of formula

10

or

d) reacting a compound of formula



Exempl ary preparations of a conpound of Formula Ib utilizing the reaction
conditions described in Scheme E are given in Exanple 3. Schegir,dusl9ogshene
F describes an alternative nmethod of preparing a conpound of Formtula I
where R$ is -CONR Rs or -CSNR Re. This conmpound is designated as a conpound
of Formula Ic. Route (a) p 0O OR2 Ra MVl RZ R4 N NR-R | a C ~ N~ H\~ ~
NR~R3IR | i RBICRoute (b) ) L NRRe a Route (c) | a RBNCO RBNCS
Route (d) | a KocN QS) RZ R-NNRRe NI R R31 ¢ S) RZ R~NNRRa N |

R RBI Cs RZRN- Nz . WN1~-R RsI€¢ 1 n26' August 2002 -27 In route
(a), a conpound of Formula Ic i Sprepared by r acting a conmpound of Formula
is wth phosgene or a phosgene et conpound such as triphosgene)
followed by treatment with a pri pé¥¥ orgssecondary anine. The reaction
occurs at ambient tenperature. Ruitable solvents include aprotic organic 5
sol vents such as diethyl ether, dioxane, t&®rahydrofuran, and the Iike.
Alternatively, in route {b), a conpound of Formula Ic is prepared by
reacting a coppo E |a la with a carbanyl/thiocarbanyl halide. The
reaction ocgﬂf}}s)a ?ﬂgg%dﬁgi@:ﬁ‘ﬁ’gae of a base, such as triethylamne, at
anbient 10 tenperature. Suitable solvents include hal ogenated hydrocarbons
such as di chi oroet hane or dichl oronet haneo(® ternatively, in route (c), a
conpound of Forrmula Ic is prepared by reﬁﬂt\i ng a conpound of Formula |la

wi th an isocyanate/isothiocyanate in a aprotic organic solvent such as
di et hyl ether, tetrahydrofuran, tol ueng) and"the like. Alternatively, in
route (dj, a conmpound of Fornula Ic is prepared by

to give a compound of formula

o(S)
R2 ?4 N/“\ Re
T
R! R3
Ib
5
or
€) replacing the H-atom in the 1-position of the piperidine ring of formula
R4 H
R2 | N~
>t
R R
Ta
10 by groups described for R®,
or
f) modifying one or more substituents R'-R® within the definitions given
abvove, and
15

if desired, converting the compound obtained into a pharmaceutically acceptable
acid addition sall.



reacting a conpound of Formula la with an aqueous solution of a cyanate/ 20
t hi ocyanate salt such as potassium cyanate/thi ocyanate or SQ@%MH&“ZOOZ
cyanat e/ t hi ocyanat e under Wbhl er reaction conditions. The reaction occurs
at refiux tenperature. Exenplary preparations of a conpound of Formula Ic
utilizing the reaction 25 conditions d&cribed in Schene F are given in
Exanpl e 4. 26 August 2002 -28 Schenme G Schene G describes an alternative
met hod of preparing a conpound of 5 10 Fornmula | where RS is -COOR . This
conpound i s designated as a conpound of Fornula Id. Ol a C~ ORS R Rz |

\~-NOR y NR I ARG I reacting a
conpound of For rrueasq?rﬁh% th %}1@3@{/1659%% %ng&%a?%%dﬂggéﬁ:ﬁgoﬁgct I on
occurs in tEheeifrassuaieblefrorn comeersiatsuppiiensy suphiasl AldiicheChemeabTanor

t enper at ur ' I | | | ed

hydr ocar bo‘:]age @ulggh%gs@(fﬁ gﬁpgggg?@]g%oe@g? %ﬁﬁ%%qrr@? %’g?\@w’g}@ P E%R'I?%e. An
exenpbary setioahan rejereotesasusbrasoinserd@ndifuesans Kelagentsifdri @igagict he 15 reacti on

condi | 01 JERRLIANe) & SHACNEYSdrk HISC0ol B eIl . SEDER H Seher H

descri bes a ternative met reparrng a corpou r’mil a |
RS i s - CO G4fyorNR6BOZRYsoEIsedex Celg)he\RGIDERErsWvh28% VREumas thpcaindgen. Thi s

conpound i ' For B 20 R ol \' (CH)
NH-P 2 Ra ﬁ”gs(@g%rz}@ﬁ%ﬁgﬁfﬁ’%%&v%ﬁ?%Feg-@l"?s'-"Fel"’-%”fR}ggﬂ’¥°H’ﬁkeﬁ R~ R 24
25 R ~ RZ 11-40. TheseliehemeisarxRMepdy iludrative CHE)meImaD@RE thdwtith the 26 August
200210 29 compounds of this invention can be synthesized, and various modifications to

these schemes can be made and will be suggested to one skilled in the art having

referred to this disclosure.

The starting materials and the intermediates of the reaction may be
15 isolated and purified it desired using conventional techniques, including but not
limited to filtration, distillation, crystallization, chromatography, and the like. Such
materials may be characterized using conventional means, including physical
constants and spectral data.

20 Uniess specified to the contrary, the reactions described herein take place
at atmospheric pressure over a temperature range from about -78° C to about
150° C, more preferably from about 0°C to about 125° C, and most preferably at
about room (or ambient) temperature, e.g., about 20°C.

25 In general, the compounds of Formula | are prepared by reacting an
aldehyde (piperidine-4-carboxaldehyde) with an R*-substituted amine under
reductive amination conditions to form the corresponding ethyl-piperidin-4-
ylmethyl amines or by acylation of an R*-substituted amine under acylation
conditions followed by reduction. Schemes A and B describe methods to

30 generate the R*-substituted amines and piperidine-4-carboxaldehydes,
respectively. Schemes C to K describe methods to generate the compounds of
Formula | with varying R°. Schemes L to P describe methods to generate the
compounds of Formula | with varying R,



An N-protected conpound of fornula 24 is prepared by reacting a conpound of
Formula la with an N-protected amno acid in the presence ofngggﬁgbggz
coupling reagent such as carbonyl diim dazole. The reaction occur3 at

anbi ent tenperature. Suitable solvents for the reaction include hal ogenated
hydr ocar bons such as di chl oronmet hane or 1drchl or oet hane. A depr ot ect ed
conpound of fornula 25 is prepared by either treating conpound 24 with a
strong organic acid such as trifluoroacet~c acid at anbient 10 tenperature
when the ami no-protecting group i s B&eheme Aitilizi ng -hydrogenati on
conditions when the am no-protecting group is CBZ. A conmpound of Fornula le

s prepared by reqgls A@esaisegwbqho?o%Sawaﬁapaqing%Léyﬁ%yp%f!F%?maé:ﬁs%' hal i de

in the presence o ase,, such as I 5 diisop Tamne. Sujitable

sol vent s f orthe gerresnesding R raubplitdiedirming ehtaradladt wheredR 's & vRhang Rlark as

di chl ogomet fin%ﬁhﬂh@%‘?ﬁﬁrﬂ?&% i i ke. An exenpl ary preparation of
a conpound o ormula e utilizing the reaction conditions described in
Schenme His given in Exanple 6. 20 26 August 2002 -30 Schenme | Schene |
descri b@g %ga)al ternative nethod of preparing a conmpound of Formula | where
RSis - Lét ." This conpound is designated as a conpound of Formula If. 5
Route (a) Rz ~ &zRe Ra iM02Rs Nhi HNRE PN~ R, RORR RouteHRQb) N,

SO-R9 R @R Rz N _N R / MRout e ( QU
L- SOZR9 | Preyte (aj, aound‘“o‘f"’For a Lf isprépar by] reacting
an Rsubstit d amine 4 ®ith a piperidi neR4-car bBxal dehydeR26, an®
utilizingRthe 10 reductive am reati on conditions glescribed in Schese C
Alternatively, in route (b), a carboxam de 28 is prepared by reacting an

R -substituted amne 4 with an activated derivative 27 where L is a | eaving
group, Pewtei(@ilarly chloro, in thge presence of a bas% such as tnethyi am ne.
Sui tabl e 15 sol ts _Bor reaction wyagclude: di chl orone dichl or oet hane
or pyridine. Ac und of—Fsrmul a i § prepared by f tijng conmpound 28
with a reducin nt such as |itfu almam num hydri d€~0r dibor ane. The
reaction proceeds at a tenperature of about O C under an jinert at nosphere.
Suitable 20 solvents for the reactionnclude aprotic organic solvents such

as diethyl ether, dioxane or tetrahydrofuran. 26 August 2002 -31 5 10

Route (b) H Re
R2 R2 |
N—w N—wW
Z ———p ——— —— 4
R R3 =% R2
8 e
Route (c)

Y

z

[1-8

In route (a), an R*-substjtuted amine 4 can be prepared from the

10 corresponding aldehyde 1 by methods known to one of ordinary skill in the art.
The aldehyde 1 is commercially available or can be synthesized by one of ordinary
skill in the art.
A nitrostyrene 2 can be prepared by reacting the corresponding aldehyde 1 with a
nitroalkane under Knoevenage! or Henry reaction conditions, for example as

15 described by Hass and Riley Chem. Reviews 1943, 22, 406. A primary amine 3
can be prepared by reducing the nitrostyrene 2 to a saturated amine. Suitable
reducing conditions include lithium aluminum hydride in diethy! ether or

tetrahydroturan, or borane/sodium borohydride in tetrahydroturan.



Alternatively, in route (c), a conpound of Fornula If is prepared by
reacting a conpound of Fornula la with a sulfonyl halide ROS@2A gikes®2L i S
a leaving group, particularly chloro. Sulfonyl halides are comrercially
avai l abl e or may be prepared by nethods such as those described in Langer,
R F. Can. J. Chem 1983, 61, 1583-1592;'&weta, R et a! Gazetta Chinmica
Italians 1986, 116, 649-652; King, J.F. and Hill house, J.H Can. J. Chem
1976, 498; and Szynpnifka, MJ, and Heck, J.V. Tetrahedron Lett. 1989,
2860-2872. The r%@t-ﬁw"we%mmeeiicm?e PrePerRd it aslRECAHRPAINE &Miths uch as

triethylar narnaaérwda Fﬁ‘@'l—@@rh&ﬁé’dd@ﬁ@é afiHaioR SoftiGdH L bPIRHA ?ﬁ%@ylatmg

di chf oroet hane, and the like. An exenplary preparation of a conpound of
Fornmula |f @Qﬁ“!ﬁzq(ﬁ@LM’érerle!f@t leaMing GreHP: Pepfsasielerd, killgwed bgeerugion. i s gi ven

in Exanpl e il uénnlg%g%ﬁhmewﬂer@e_s.gra'@sﬁn@am@gts%ﬂaycmd‘r%w&d of

preparing a conpoun Formula | where RS'Is

-SOZN%(%Z?'KMCOHCF‘H@@% conmpounds are designated as a conpound of Fornul a
g and Formula ia', respectively. RR\ ~-SOz O R\ NNNSO-NR R8 la - R

R R R3291 g < Rz RN SO02NR~(CH2) ~COOR ~~~N 3 R, R Tg 20 A

sul fonyl at ed corlpéenie (20, p&elone daead ey eparadt fongxamplerpouadrasmo For nul a | a

wth chl Ornédtﬁlpﬁéﬂ 4. %b:@ﬂ&!&ﬁ%ﬁﬂd@fisEﬁﬁ\?e?ﬂ%ﬂﬁb‘%n%?&rﬂ;%@h e&hrbrreaCt' on

proceeds i présence of a basesuch as triethyfam ne abl
sol vent s f ogxaniple @ GaignaGITeRgRNt LRIeMBHIOdy Enewr i ﬁycartocﬁretf@asthmmm@sl525

o8 ol e 6 ALARLERIEn AR e o AT SI00F - 52 A

conpound of i's prepar react’ing of co a5 10
primary or megnasian,\ardréinretivating awatwd)raSobemtyometﬂaeepISeBaim:@edf a base

such as d-! SRKEBYLELEYSANT Rt évintcg,%?etﬁﬂ%faﬁ&@nfeénz%ﬁmI@éﬁé Lo 1 nclude

aprotic solvénts such as tet ra drofuran and the like.
Opt i onal | y)tha hlse)rppefamwlsotﬁtraimﬁ@fueant g‘\rt@ihemﬂecqmmm@:swwa;a@by ng a conpound

29 with an e [ NORE u ure in the
presence ofﬁgp@ @lgloq?anmgeﬁélﬁ?&&%l tngbvﬁg‘ %g:?l rﬁl %S{'Ae ﬁ ‘?(QR@ a:{l on incl ude
apr otlidc pol kromeed- mﬂw@fm dbedetareni isrfoinegd wman etigadicofofitrerglkemed t he |i ke.
Exenplary p ix0 E a' utilizing
the reacti 0%0%&&% gﬁggégﬁé%%ggggﬁ%y%%#g%%b?s e%ltrﬁéenr% “ﬁhr%?gﬁ%ﬁ% 8. Schene
K 15 Schemneagéntisatyasibpuses, dimetnyistilfide, tﬁmeMpMSmutepaefem@lmrmmund of

For il & | WhEl @B o SRACGTR) ARRSCRES et £ R 2, N QR T <

conpound i s desig as a conpoun R~-N. N O |
a~1-~R mlﬁﬁnwlane and methanol Alternatively, a ketone 7 is commercnally

20 available or can be synthesized by one of ordinary skill in the art, for example as
described by Stoemer and Stroh Chenusche Berichte 1935, 68, 2112.

Alternatively, in route (b), a R*substituted amine 4 or its enantiomencally
pure isomers can be prepared from the corresponding ketone 7 by methods
25 described in the chemical literature, for example Nichols et al. J. Med. Chem.
1973, 16, 480-483; J. Med. Chem. 1986, 29, 2009-2015; and J. Med. Chem.
1991, 34, 1662-1668.

A compound 8 where W is a removable chiral auxiliary group is formed by
30 reacting a corresponding ketone 7 with a chiral auxiliary such as 1-phenylethyi-
amine or 1-(2-naphthalenyl)ethylamine under reducing conditions. Suitable
reducing conditions include, for example hydrogen and a hydrogenation catalyst
such as Raney nickel, platinum or palladium catalysts (e.g., PtO, or Pd/C); or
other reducing agents such as sodium cyanoborohydride, sodium triacetoxy-

35 borohydride, sodium borohydride, and the like. Suitable solvents for sodium



0OIl R Rz 1 NN~~NHSOzRs N OR, R Ih A vinyl sul fonam de conpound 30 is
prepared by reacting a conpound of 25 Formula la with a sul fgmfki sHpragent
such as 2-chl oroet hyl sul fonyl chloride in a suitable solvent sucCh as

di chl oronet hane or di chl oroet hane. A conpound of Fornula Ih is prepared by
reacting conpound 30 with a sul fonam de1$2NSOZR9 in the presence of a
strong base such as sodi um hydride. Suitable solvents for the reaction

i nclude aprotic polar solvents such as tetrahydrofuran or

di met hyl f or reyahetror3fdirilx @ronlozralcqhotie ssladrto 8schods mebangl @dethaabl, Formul a | h

utilizing the reaction conditions described in Sche Kis given in Exanple
0. 26 AuguelemmehanSSHARS FONERR ity e FrPERe eRiPruPHes REEG e et hod
of prepari ngprotRWTHANIOHol0éntd shet a3itearahyavbRirgn, BRetositrildNRE&EMEBrostine. R6 is
hydrogen. This conmpound is designated as a conpound of Forrmula |I~. Route
(a) R~ ERs 02N~ ~Ny NR~ Rl |i Route (b) li R~ ERs N N\~N Iw Rs R i
ERs RO%X0- L RSCONH\rRY-slibdNtited Bompourldg BYceEAred by treatfhgAitdaHiihe 28Rdound

8 with an aldehyde under reductive amination conditions, an acylating agent

followed by reduction, or an alkylating agent.

An R-substituted amine 4 is prepared by removing the chiral auxiliary
10 group W from compound 9 by catalytic hydrogenolysis. Suitable catalytic
hydrogenolysis conditions include platinum or palladium catalyst, in the presence
of hydrogen donors, for example ammonium formate. Suitable solvents tor the

reaction include aicoholic solvents such as methanoi or ethano!.

15 Alternatively, in route (c), an R*-substituted amine 4 can be prepared from
the corresponding ketone 7 by methods generally known in the chemical
literature. The ketone 7 is reacted with a primary amine R*NH, such as
ethylamine under reductive amination reaction conditions. Suitable reductive
amination procedures are described in the chemical literature. For example,

20 Magid, A. et al. J. Org. Chem. 1986, 61, 3849-386 describes a method utilizing
sodium triacetoxyborohydride as the reducing agent; and Borch, R. et al. J. Am.
Chem. Soc. 1971, 93, 2897-2904 describes a method utilizing sodium

cyanoborohydride as the reducing agent.

25 Exemplary preparations of a compound of formula 7 utilizing the reaction
conditions described in Scheme A, route (aa) is given in Preparation 1; a
compound of formula 4 described in routes (b) and (c) are given in Preparations 2

and 3, respectively.



-34 Route (¢c) RR QNI HZNIT NW~ NWR R3 R Rs 99 R-R RICONH ~
ROCONHI N- W~ NHRs ~~.i R R Ra9 ~ - 4 R$'N4'“26khdu32®217
In general, the aniline conpounds of Forrmula Ii or formula 9" can Be 5 10
prepared by reducing the nitro group to an am no group by utilizing the
reaction conditions described in Schene2®:- In route (a), a conmpound of
Formula 1~ can be prepared by reacting the aniline of Fornmula Ii with an
acyl ating reagent RBC(OL where L is a |eaving group, particularly chloro,
and utilizing the reaction conditionSchese bed in Schene E. Alternatively,
inroute (b), a conpound of Formula h can be prepared by 15 coupling a
conpound of For nu$ehdme Bidebcrives armhetkyd bt prepachgle compbdirveoRRSEMOH i frorh he

8:’ S)S/glngﬁegi/l t_%g%?%g%éqrr]\ﬁin{qgﬁl et e-s%gar}ngsak'i\léhydeg g{ t%(r)nr%}flla ﬁs’l érr&d%qu i(sgl:'m)l )

1- ( 3- deret hyimimbspegtecing grodp.et hyl car bodi i mi de hydrochl oride (EDCI). The
reaction proceeds in conjunction with an additive such as

1- hydr oxybenzotri azol e hg/grat e. Suitable solvents for the reaction include
aprotic organic solv Ach as tetrahydrofuran, RoMeal(thet hyl f or ani de, and
the liKke. 26 August 2002 -35 Alternatively, in route (c), a conpound of
formula 4' is prepared b eppving the chiral auxiliary Qroggp Wfrom
conmpound 9" by utilizingft r eact+er—eondt¥»t ons descrifbeq in Schene A,
route (b). The co ornula |j is then prePa reacting the
amne 4 with a piperidine-4-carboxal dehyde 17, and utilizing the
reductive am nation cofditions described in Schenme COroute (b). Exenplary
preparations of a conpa@nds of Forrmula ~, utilizing tiwe reaction conditions
described in Schenme L are given in Exanple 10. 10 Schenme M Scheme M

descri bes nethods of preparing a conpound of Fornula Il where R2 is

-NRfi CONR R~ or -NR6CSKR R8 where R6 is hydrogen. Thi & conpound is
designated as a conpound af Eprmula Ik. S) RBR NCSNH _+HS Route (a)
RaR~NCONH ~ ~N L NR RB ~{N 1 I / Ra R |k Route (b) RBRYNCSNH R4 SRS
ReR NCONH ~ \ ~N | 1 H& cCS1 ~,~-N/ R- R
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R 1k Route (¢) R /RS HZNCONH ~ NI i KNCO~ N/ 13 R R 15 Ik In route
(a), a conpound of Formula Ik is prepared by reacting an anpgi und
of Formula Ii with a carbanmyU hi ocarbanyl halide, and utili ??r@ﬁyﬁqmg
reaction conditions described in Schene F, route (b). 20 Alternatively, in
route (b), a compound of Formula Ik iszpnepared by 26 August 2002 -36
reacting an aniline conmpound of Formula |i with an

i socyanat e/ i sot hi ocyanate, and utilizing the reaction conditions described

in Schenme F, rouftge ()lpéndlﬁé t:@rmgtm:\aeidij the m@wn@ct(ed)a):nm@dm@mmb of, Fornul a
Ik is prepared b reactin an ani

ound of For a li th an
ol S R PR Ao ST LTS SRR Ol EE0 bl b
cyanat e/ t hi geyeake bydne dibrdinaty BEilliMMera@act i on condi tions described in
Schenme F, route (d). Exenplary preparations of a conpounds of Formula Ik
utilizing the reaction 10 conditions described in Scheme Mare gwen in

Exampke 11. SchemgolNela)emaN blrcﬁl@ca@cﬂ blb@ﬁdlﬁe Iﬁ'&ial’&ﬁ(ymfa@cﬁ @PWHeFHJP@s gompound of
Formula | where R2 is 15 - NR6 wher e hydr oge This compound is

R6 Is
desi gnat ed #BNg- pé@ﬁﬁ%?f"&? 'SF‘?J’FH"L‘IPQ by|attagiing a guitgijes 'FP RORFING IOUP ~ RS | 1

20 A conpougighals Hepkuieat-ButoxyeaiboR§ (BOENF estbbYerHR&Y (OBZAB tAdi | i ne
conpound of Formula 1] )é\)r(vmth sultg ag/latln agent RI9SO02L where L is a
| eavi ng gr ofipiPepEPEFRBP F?C'EH-IQ YgnethRes K9vn |CH'§ of pedipary kil dht"eATi t i ons

descri bed igyiehesBvdnts foP tereabion iA8lud BRRloRAINYetRARD MAldrédtRa, @ conpounds
of Formula Il utilizing the reaction conditions described in Schenme N are

gi veri0i n Exaffnes apd the likes August 2002 -37 Scheme O Schene O describes a .
nmet hod of preparing a conpound of Fornmula | where RZ is - NR6S02NR RB where

R6 is hydrogen. This conpound is designated .
An N-protected activated derivative 12 where L is a leaving group such as

N-methoxy-N-methylamino is prepared by treating compound 11 with
N,O-dimethythydroxylamine hydrochloride by methods known to one of ordinary
15 skill in the art.

An N-protected piperidine-4-carboxaldehyde 13 is prepared by treating
compound 12 with a reducing agent such as lithium aluminum hydride, sodium -
aluminum hydride or diisobutylaluminum hydride. Suitable solvents for the

20 reaction include aprotic organic solvents such as diethy! ether, dioxane,
tetrahydrofuran, and the like.

Alternatively, in route (b), an N-substituted 4-piperidine carboxylic acid
ester 15 is prepared by treating compound 14 with a sulfonylating agent R3SO,L
25 or an acylating agent R°COL where L is a leaving group such as halo, preferably
chloro. The reaction is carried out In the presence of a base, for example
triethylamine, in a suitable inert organic solvent such as dichloromethane,

dichloroethane, carbon disulfide, and the like, preferably dichloromethane.

30 An N-substituted 4-hydroxymethylpiperidine 16 is prepared by treating
compound 15 with a reducing agent such as lithium aluminum hydride,
diisobutylaluminum hydride, lithium triborohydride, preferably lithium aluminum
hydride. Suitable inent organic solvents for the reaction include aprotic organic
solvents such as diethyl ether, dioxane, tetrahydrofuran, and the like.

35



as a conmpound of Formula Im 5 R4 ERs R8R NSO2NH ReR~NSOz-L ~ N I
R3 R ImA conmpound of Formula imcan be prepared by reacti 2 gane
conmpound of Forrmula Ii with with an sul fonylatng agent RgR N 02L ere L is
a 10 leaving group, particularly chloro, and utilizing the reaction
conditions described in Schenme J. Exen@Rary preparations of a conpounds of
Formula Im wutilizing the reaction conditions described in Schene O are
gwen in Exanple i 3. 15 Schenme P Schene P describes a nethod of preparing a
conpound of For mhhdN-pubsgtituted piBeiidne-MiRaR&xaldehedeR1 7 ErdeRBed by treatitg net hyl .

N T s BRI R SRR S VIR B Mo B0dhEsTel PR BReML Uo Lrophr e

by react i ngsualfoxaieiih theepreserpeunt dxaly d*ﬁmrdnl Suitabieisblvefitsrion the aeaatioand

f or mal dehyde i Lon ditio for | e under
Eoche | or - BrUPR Tosh bk e s8h at habbdu BRI bbAiSns, LR L e ot
about 5%0- 12@ichiorom&baraigudithi@@ethan88 Exenpl ary preparations of a conpound
of Formula In, utilizing the reaction conditions described in Schene P are
given in Exanple 14. General Utility 5 Muscarinic receptors nediate the
cel lul ar acti onsEgémaaet gdepmtlbmmofiommdmendeatfroahulaalsvmmysltze@ taad in
peri pher al tls ues i nnerv % aras athe i C_nervous system

(Caufi el d, Rﬁaﬁ IOTHRY c{j}ﬁ&%l esﬁ’h 58 i‘@?'f@ TeRGIRNCRP NS eceptors
play a key raspectivelyr egul at i ng smoot h rruscl e function in the | ower
urogepnjtal, gastrointestinal and respiratory tract (Eglen, RM et al. 10
Phar macol . Rev. 1996, 48, 531-565). Accordingly, the muscarinic receptor
antagoni sts, such as those descri bedséhentdh@ i nvention, are useful for
treating conditions which can be aneliorated by bl ocking the nuscarinic
receptors. Such sen@théiooMgémélu@acdbe@msmdmdpcﬁpsﬂm@larcan@asmbfat ed with
altered m)t'litqig [ or ;org]e of smFoth nmuscl (5 astromte&tgdjtr}

tract, genit8mWwiaLrpets R hydiogeds P'éé’BmePB ' qs(xjg@@te &t FUTRREt ' nal
tractigli sor gefmsulé feat abl e with conpounds of this invefltion specifically
include irritable bowel syndrone, diverticular disease, achal asi a,
gastrointestinal hypernotility disorders, and diarrhea; genitourinary tract
di sor dermoute (a)

M__,@Wo ey

R3O
19

R4 H

R el
. g E;jﬁ”
H3

R\
Ia

Route (b)

1
+
b
(V]
I -
[4)]

RA
A2 | N/ P
R R
20

In route (a), an N-protected piperidine-4-carboxamide 18 where P is an
20 amino-protecting group, preferably CBZ, is prepared by reacting an R*-substituted
amine 4 with an activated derivative 12 under acylating conditions where L is

chloro. The reaction proceeds in the presence of a base such as aqueous



20 treatable with conpounds of this invention specifically include
overactive bladder (and its synptons such as urgency, frequqequmugmmogrge
incontinence) and stress incontinence; respiratory tract disorders
treatable with conpounds of this invention specifically include chronic
obstructive pul nonary di sease, asthma-@&3d pul nonary fibrosis. 25
Additionally, as nuscarinic receptors in the heart play a key role in

regul ating sinus rhythm the conpounds of the present invention would be
expected t Opdnessmefcafbdnatetdreqmem BMMmearbtmaieOL&Jltﬁbl@rﬂblmﬁtsbbatd!yéar ryt hm as
i ncl uding sinus br carinic re tor a ortant role
1 30" modi alPRPODREE M Pah sONEER sufh B LoBERPaRatk Ao LBy he
present conpluendoreyl scanteppleteraipesivesk.t o be useful in the treatnment of
nervous system di sorders including Parkinson's di sease, Al zheiner's

di sease, and notion sickness. Finally) the conpounds of the present

[ n\éenw on woul g Almrsﬁmﬁusefmbxamxdane% beasiased tfmrr@mgph@r\?&o@bm@lnest hetic
medi cation, and,in opht hanpl oqy, to 35 produce and c pl egi a.
6 August 28690 1195 SEERHE AL WHRS kN PrOPLTS SO SaTREU S B ¢

r eceEt o(r]I anb@g@r@d&kﬁier Ao garRtian icohditicracaphals F&fn%y Rickyl &ifa ;ﬁnmrr]rcerrrplopnds
can be deter an .in tro recep assa ch utilizes a
cel | menbr aﬂg?aa't”‘gbﬁ%awtdﬂa VeRR ﬁ‘écé'basl"@?ltg?%‘? %6\9§W¥EVW}1§” ®€or essi ng
the reconbi N%btebﬁt@?‘roﬂyﬁlmcnbtﬁmb@ﬁﬁm@rsspréﬁﬁredrBQ tre@htbnk SwittesSfdriged i n
nore detail in Ex e 16. The nuscarjnic antagornst properties of the test

conpditnds cai9aBE afg}) $U45B A tiuagoaRplig RN @p P EaC BYVERISMERRRI ng

i nhibitory RabjeHdidn RERbEFbOMEIRSXBMDId GBRBlAetiRG RAlRmidbasgeas, contraction
and saliva secretion In anesthetized rats, and is described in nore detail
in Exanpl e Referghly dahlrRN@Nant agoni st properties of the test conpounds
can be 15 identified by an in vivo assay by determning inhibitory activity
agai nst nuscarinic receptor _nedi ated bl adder contraction and saliva

secretion in ane$tRENCHRY CLBYEVIAIAISIPECRAEEE PY BERINOFORAWNEdEA™ 4 n Exanpl e

18. Adgm ni sEerd@bnhgragaﬁphLBh@rsrr&ﬁ@thmhu@qmﬂaé tdikdtardd) ahBenéd Meent i on i ncl udes
a pharnaceutlcal onposi tign conprising a conpound of the present invention

or a phar na@@tﬁ@@'&l"?*&ﬂra@w&ﬁ‘%lwd%ﬁ t T3¢ rFEHIRRIPPRRIS A EPIR BT CFBEE 8T Wi th

one or nor emoi}ﬁhéﬁ%ﬂjgrﬁ&s?&\}éht 3GAERS Aty EMEF, IdRikane, ABehRREAIGRAl Any BEher
therapeutic and/or prophylactic ingredients. 25 In general, t he compounds

of this invBf PerieRplyItehrhydmii@Nst ered m a t herapeutical |y effectl ve anount
by any of the accepted nodes of adm nistration for agents that serve

simlar utilities. Suitable dos&g)e ranges are 1-500 ng daily, preferably
1- 10ty daily, AaRernaBealy.pn equde dhiap N-pawiesigd aigerigin- %@@éﬁw AGNGEEn nurmer ous

factors suc kkh@r% P ﬁhepréfé\(&fl%BbCPﬁs bﬁéﬁa#@d&%@%ﬁctﬁr@ Dr-biRatRd artine 4288 and 30
rel ati ve health of ect he pot enc t he conpound used, the route

and form of PREHFIAEYrasboxaifehyde 13 h’ﬂij%raftepéﬁ"/?%ﬁ%@”m%'ﬁ”ﬂ%d'&mﬁ ni stration
s di rect ednaRghdil pRIBEEE PAEHrARACEXPETIRRAG ot ARNERGERIN Pract i i oner

i nvol ved. One of dinary s he art of ?reatl ng such diseases w | |
be able, wi ﬂmapxmg@ycéwpeﬁuﬁ@m@plmntséﬁathfemeac@pm éfﬂ:‘éeﬁmﬁ%%%‘(ﬁﬁ‘éﬁ

know gdge a@g%ﬂ ggehgb?&{a‘??crﬁ ?%arbor?sB f%ﬁl@@%oroﬁ%tﬁgﬂesorappl ication, to

ascertain a therapeutica ective ano t he conpounds of this
i nventi on f@imhb?r@ﬁtmﬂe @rejer@@b/_dlchioroethane

A compound of Formula la is prepared by deprotecting compound 20 1n
the presence of a strong organic acid such as trifluoroacetic acid. The reaction
30 proceeds at ambient temperature. Suitable solvents for the reaction include
halogenated hydrocarbons such as dichloromethane, dichloroethane, and the like,

preferably dichloromethane.

Exemplary preparations of a compound of Formuia ia utilizing the reaction
35 conditions described in Scheme C is given in Example 1.



I n general, conpounds of this invention will be adm nistered as 5
pharnaceutlcal formul ations including those suitable for or@GAdﬁ@*yﬂmng
buccal and sub-lingual), rectal, nasal, topical) pul nonary, vaginal or
parenteral (including |ntranuscular |ntraarter|al i ntrat hecal,

subcut aneous and i ntravenous) adninistranion or in aformsuitable for

adm nistration by inhalation or rnsufflation. The preferred manner of

adm nistration is oral using a convenient daily dosage 10 regi nen whi ch can
be adjusted according to the degree of affliction. The compounds of the

i nvention, together with a conventioﬁﬁhmadtuvant carrier, or diluent) may
be placed into th r mac np itions and uni t dosages.

The phar maceut | ca$°*& n@s({ef’gfk)h% Ye @8&98 T PLIRREINGRFOMPOUBHSY i se of
convent i onal FaarngmaedweeﬁesaslmhymﬂgemtTmmedmmmaOﬁ teatsatedva$ B cOmpduhd et

addi ti gnal agtlvg !onpounds or principles, and the unit dosage forms may
contai A any QU effective anount of the active ingredient commensurate
with the intended daily dosage range to be enployed. The pharnaceuti cal
conposition may be enpl oyed as solids, such as tablets or f|IIed capsules

sem sol i ds, 2§ powders,_sustained heéée fornulgtlons Nr’s such as
su esJfor oral

sol utions, sus o emul § |Nons I XiLs, 5or lle

use; or inth rm of supposﬁt for rectal EZiIgﬁqﬁa adm ni strati on;
or in the fog T strtile |njectable solutions f arenteral use.

Fornul ations containing one (1) milligramof &tive ingredient or) nore
broadly, 0.01 t@ one hundred (10@! nmilligrans, per tablet, 2are 25
accordingly suitable representative unit dosage forns. The conpounds of the

present invention nmay be fornulated in a wide variety of oral
adm ni stration dosage forns. The pharmaceutical conpositions and dosage

forms may conprise the conpounds of thB*i tion or its 30
pharmaceutical ly acceptabl e sd?t as thé a¢ti Ve component. T e

phar maceut i cal | $¢ acceptabl e car 5 @i ther sorTd or=Fi quid. Solid
form preparations |nclude powd t blets) pills, capsules, cachets,

supposi tories, and dispersibl@’granulfs. A solid carrier can be one or nore
substances which may al so act as diluenggss, flavoring agents) solubilizers,

| ubri cants, suspendi ng agents) binders, 35 preservatives, tablet

di sintegrating agents, or an encapsulating material. In 26 August 2002
-41 powders, theTikakébes 7ichn Be rdiakan 44 ;wediegslﬁeéé@b\emrpécﬁe?n@;\n}d&&é" e wth
t he flnely di vi ded active conponent. In tablets) e active conponent is

m xed Wi th t@@)-carrier having the necessary binding capacity in suitable
proportions and conpacted in the shape and size desired. The powders and
tablets preferably 5 containing fromone to about seventy percent of the
active corrpound éﬂjf\[’%?e@‘%’aﬂr?mw%@*m@ﬁ@@_uﬁh@arpo@@ataémnﬁagnes| um
stearate, tapky ecﬁh@éfoupl parliCuisry MOEt r'sg fed by the rﬁétﬁf;& Pes&%@@w Prugh,
tragacant h, methylcellul ose, sodium car xynet yfce ose ow nel ting
wax, cocoa bdibt §Y’]f’7aﬁlmﬂh@ 1992 2272571286 ' ° pr epar ation" is intended to
inclqu the formulation of the active conpound Svith 10 encapsul ati ng
material as carrier providing a capsule in which the active conponent, with
or without carriehAsN-potestad ainind@d ibpreparedrbyicenplingtthe efoseiZnwitts soci at i on

wthit. Sim aﬁne I i ncluded. ..Tabl et s wder s)
capsul es, pi 4”253 ge ,F Oggﬁ/ozée}ﬁ'gye‘%%can §8”%s g%fqaﬁt'?rbprﬁge%ﬁ F‘g ?e for
oral admi ni sprea¢nagnof alled@ihgrgérosneh susddilrh eydratboostadridel nBaitatte at | on
include liqu e tion lud n sions, syrups, elixirs)
aqueous sol u%clg\(l)%gg mé%ee%gg%masrﬁéhcm § olv(egt Clﬂﬁsfrg?tn‘?'b#i@bgﬁ‘&f‘?lons whi ch
are ir0ended to be converted shortly before use to liquid form

preparati ons. EnuIS| red in ut i ans i n

D by ane. a1 yeo - SBIFLATBROMeA 3B B sienated Br tacin soBpSiheCel ik aas

| eci t hi n) soalbethyde m‘mnmueaéreedmwaeamaaonéamm i® e freddiscecanr be prepared
by dissolving the active conponent..in wa and, addi.n SU|tabIe coIorants
(T avors. st athePDp Agenthen A SoBAHgoCR AP BronAdieo, KB RANe G fi

prepared by eHagpet Biciude tide?t drgait golénts dech &CdibiveroruiRaiee ichiofoetd ey, Wl t h
Vi sco naterlah, ngh as naturﬁie or 25 synthetic guns, resins,

met hyl<el | ul B@NYLGHMPLardYWi%et hyl cel | ul ose, and other well known
suspendi ng agents. Solid forn1preparations i ncl ude sol uti ons, suspensions,
and enmul sions, and may contain, in addition to the active conponent)
colorants) flavors, stabilizers, buffers, artificial and natural

sweet eners, dispersants, thickeners, solubilizing agents, and the like.



30 The compounds of the present invention may be fornul ated for parenteral
adm nistration (e.g., by injection, for exanple bolus injecbsang@st 2002
continuous infusion) and nay be presented in unit dose formin anpoul es,
pre-filled syringes, small volune infusion or in nulti-dose containers with
an added preservative. The 35 conpositiggns may take such forns as

suspensi ons, solutions, or emulsions in oily 26 August 2002 -42 or
aqueous vehicles, for exanple solutions in agueous pol yethyl ene glycol.

Exanpl es of o0i | yA e@bmpeafieteritinutelld ib @rsparét b R SunSBb e plofeclihg YRIUIbC! es
i ncl ude propyl ene 8@¥CO|’ ol yet hyl ene ggycol, vegetable oils (e.g., olive

yl . . .
oi 1), and ifrREPEBPYDHEYa r@nég?giigro(%:_n 9P CR4 eamBPUN2iSmay  cont ai n

for mul at or ypragsral sin8&atydaSgemalib® SenditicHE subhiakiFthey SIBRESIrT2ypIakhuAT or _
suspendi ng, stabili zi g% and/ or, di spersing agents. Alternati Ve!ﬁ%{,f the active

i ngredi ent RAHPIHD GaRRlpB R lcorRicrRol RSP rdRsI)eharpiar ethaget PemteNsteril e

sol i dsor byprhisefihy 4icsplid BOT, E8MPSahd RD WprePare@ ) ItdatHbhtopithakabsy use with a
suitable vehicle, €.9., sterile, pyrogen-free water. 10 The conpounds of
t he presentOrganieAcIGHChaY tHkiofeaGett 268dn ABINEMRIURRIF SANAMHUSR ARt i on to the

epi derm s a&crﬁ&rﬁh{m,or(bﬁmeﬂ%né,&bﬁiﬁnw BichBforRethA ST fEaktidpat ch.

O ntnments and creans may, for exanple, ornmul ated with an aqueous or
oi |y base vhresradsat aaupient éaMRAa%IEt abl e t hi ckeni ng and/or gel ling agents.
Lotions may be fornulated with an aqueous or oily base and will in 15

general al so containing one or nore enulsifyigg agents, stabilizing agents,
di spePsi ng agent BXempiaydrenaigtienfeefiscorpRuidalifeg algdatlizingrthe iasHPMg
agents. For iBalifbhoBEsctidel #P5endAE O RRjivedlin @daMBieSs ration in the mouth

i ncl ude | ozenges conprising active agents in a flavored base, usually
sucrose and acacia or tragacanth; pastilles conprising the active
ingredient in an inert base such as tin and glycerin or sucrose and
acaci a; and nout hwashes conpri si ng t%%ﬁggégve ingredient in a suitable
liquid carrier. Sthemshptegaiiesan allringtivegaethod at/eiephdnrg aragmpeurdarnul at ed
for m ni s } HEOK| A I, 00; - S a mxture
of fggiy ac?ﬂﬁ%%ng@%gﬁggggggﬁ %E?%%BbQYﬁﬁ?&?éa???§$@§§P?ggEégd the active
conponent i eorapandrod E@rrAviadieneousl y) for exanple, by stirring. The nolten
honbgeneous mi xture is then poured into convenient sized nolds, allowed to
cool, and to solidify. The compounds of the present invention may be

f or ruRautedaf or vagi nal 30 admini stratjon. Pessaries, tanpons, Creans, gel s,
pastes, foans or sprays containing {ﬁlﬁddition to the active ingrgedi ent
such carrigrs as are known in th tq be appropriate. Tie 1ds of

t he presentxX NI may berornuIatedqfor nasal "35 adnidjstra ion. The
solutions o uspensi ons are appl red ei+eett+y—to t as August 2002
-43 cavityrby corffentional neags) for exanple with rogper, prpette or
spray. The fornul ati ons may be grovided in a singﬁe or nultidose form In
the latter casé of a dropper ofpipette this may be achi evelPby the patient
adm ni stering an appropriate) predeterm ned volune of the solution or
suspension. In the case of a

Route (b) Rf , c
. o(S) R? &\/O‘ RS
L Re R! R3
Ib
20 In route (a), a compound of Formula |b is prepared by reacting an

R’-substituted amine 4 with a piperidine-4-carboxaldehyde 23 under reductive
amination conditions described in Scheme C.

Alternatively, in route (b), a compound of Formuia |b is prepared by
25 reacting a compound of Formula la with an acylating reagent RC(O)L/ R*C(S)L



5 spray this may be achi eved for exanple by nmeans of a nmetering atom zing
spray punp. The conpounds of the present invention nay be fopmugastedopor
aerosol administration, particularly to the respiratory tract and rncludrng
intranasal 10 adm nistration. The conpound will generaNy have a small
particle size for exanple of the order26f- 5 mcrons or |less. Such a
particle size may be obtai ned by nmeans known in the art, for exanple by

m croni zati on. The active ingredient is provided in a pressurized pack with
a suitabl e phegmel Isamteasiuggrcwp partibdilanyodHiaror G’heaeabmun (Feoyied out iextanpl e

di chl or odi f f uor chI or of | uor onet han . .

i ohi or ot et PURFIE ol Rése.toh 358 Sons e b S4ifnu Potiisium eerganete e

aer osol nayanmmmrgamblsylvemtsmcbaaiammta tsdrdcatioagtfosexdingis tdlgsriet hi n. The
dose of drug q@ rolled by a nmetered valve. Alternatively the active
i ngredi ents ﬁ%ﬁ\“ﬁeang ?/ ed in a formof a dry powder, for exanple a powder
m x ofs the conpound in a suitable powder base such as | actose, starch,

starch derivativ such as drox ropyl hyl cellul ose and

pol yvi nyl pyrrol i gﬁ‘ﬁ'@ %W)epa@ﬁ sp%fvﬁj@"%cg%gg’? }:ﬂ{”i‘q'a &)‘r’tﬁﬁzﬁ'ggj@? reastiohme nasal
cavity. Thecomdititers desoniesi it SeRerB\E &re geAseBk@dple®. unit dose form for
exanple in capsules or cartridges of e.g., gelatin or blister packs from
whi ch the powder nmay be admi nistered by nmeans of an inhaler. 25 Wen
desired, fornmul atl ons can be prepar egchantdF enteri ¢ coatings adapted for
sust aj ned or con I | e as m nistration of the active ingredient.
The pRar rraceutlc %aci %?%??’W'é?&%’?ﬂ‘{)olpﬁeﬁﬁnﬂw A& ns. 1In
such form Fben@a eeme@t Ri8 -CONFIRHbVOENR'RAL Dhid Rbinpd@sEE deRRjhaleaidig
appropriate 30 quan es f the active conponent. The unit dosage form can
be a packag@d:oﬂﬂ’ Sfop 8 aﬂﬁe package containing discrete quantities of
preparation, such as packet ed tabl ets) capsul es, and powders in vials or

anpoul es. Al so, the unit dosage formcan be a capsul e, tablet) cachet, or
Iozen&@”‘et(éelf ot it can be the app pr| ate nunber of any of hese in

packaged form 6 August 2008« - her sui t abl e phargrac al carriers
and their for mtl, ens"are desd:rl d'i nCRE ngt n: The ISci en e aN@ Practi ce
of Phar na&é 1995—edh-te rt| any) 19th
edition, Easton, Pennsyl| i @&, Represent at ive ph ytical fornulations

containing a corrpound Bf the present inventi®& are descrided in Exanple
15. EXAMPLES The foll owi ng preparations and exanples are given to enable
those skilled 10 in the art to nore clearly understand and t sﬁractice t he
presemouidgnti on. They shquld not be considered as [imti ng e scope of
the invention, but nerely ps being illustratiyge and r%pr ke thereof.
PREPARATI O\I 1 15 Preparat Nefre a Conpound of s JDescribed in
Scheme A A 18 -2- MethyTalr Tyr)y-2.3-di'h ydrobenzoiézign [A sol ution of

5- bronmo- 2, 3- di hydr obenzof uran (50 grams, 0.23] | e)rs and f 2- di br onoet hane
(2.2 m) in tetrahydrofuran (250 m) was added dropw se tota stirred
suspensi on of magnesiumturnings (7.5 grans, 0.31 gramatons) in 20
tetrahydrofuran (50 m ) over a period of 45 m nutes. During g addi tion

t he reaction tenperature was nmai ntained at 30 C. The soI utio s cooled in
an icey gand 3- br ono- 2- net hyl propene was agpled al | Ra nAFdser

stirri ng overni ght, thephpacties was quenched ﬁ th co,Ld % hydrochl oric
R

acid and t h&an xt ur e~was—ext+acted—w-t h et her. pdr ati on of sol vent gave
5-(2-methylallyl)

R ? Ic

Route (d) -~ KON : R2 T \Q’J\NHz

ia m"i
R3

Y

15



25 2, 3-di hydrobenzofuran as an oil (43.4 grans, 99%. M 174. B.

1~2. 3- D hydr obenzof ur an-5-yl ) propan- 2-one A sol ution of 26 August 2002
5-(2-methylal l'yl')-2,3-di hydrobenzofuran (58 grans, 0.333 nole) ané pyri di ne
(27 M) in methylene chloride (450 m) and nethanol 30 (150 ml) was cool ed
in a dry icel/acetone bath and a stream ®f-ozone passed through for 1.0
hour. Thiourea (18 grans, 0.24 nole) was added and the m xture was war ned
to roomtenperature. The resultant precipitate was filtered and the not her
| i quor evapor at edntroutgi(&)g aadmiolnsVbi Edrmises cds stépbkeaﬂbwrrmtéeﬂingﬁduced pressure

to give 1-(2,3-dih ben ur -one (32 grans) 549 bp. 110
C 35 120nT. COMROUR éé’&g?’”}éﬁ;ﬁ pg‘?—éﬁ}&gﬁgdﬁ oSO ESIVRIST b ROBPO ound of
formul a 4 asadepkddgend, follovihismeedAmehewitoapemad; of sdcondat; amind. s Theepar ed

utilizing the procedures described 5 i chols ef al. J. Chem. 1973,
16, 480- ?183 'es‘gt'qvé%f"“@?éﬁ(@%t erpRer a%'é%ggl%'gai’ge salyfptsinclydy aéFPgWFQ_% 34,
1662- 1668. AsoifehtsBuchtlsZtidtRyl Ethdrhigxamee fe@hyidrafurdn, and the like.

-1-net hyl et hyl | - 1- phenyl et hyl amre hydrochl ori de 10
(S)-(-)-1-Phenylethylamne (17.5 m) 0.136 nole) was added to a stirred
sol ution of 1-(2, ﬁatéihitwdryobﬁemfw? %rbo'ﬁ'fdduhdl@f PO@AIZ 1B Prédpidedb@ns, 0.18

nole) in benzene (300 m) and refl| uxed for hours wth water separation.

The sol ut i on"8REYIR/SHBP rE’cPftFS"QH'aéﬁIw'ﬁ‘rﬁc?rﬁémw@glﬁ’f’?@ﬁf“yﬁ frlide- Be di ssol ved

in ethanol (%@&@ﬁ'docur%%ltt\/@{br‘éﬁe@'ﬂﬁ)é ws@k@ch%ttaéwranﬁ@e @f afBjentvas added
and the m xture , 15 was é'drog,enat ed at 50% for 24 hours. The catal yst

was fillt er edieBIPEralME. Hitalig seivents nElWeRalogapiad r?/?aidf‘i"r""‘ib‘6‘5I\§1‘-‘ﬁ'§}6?ogen
chloride in gthefoethERe ofalchiovéhethbhd.ered and dried to give

(S, S}-N[2-(2, 3-di hydrobenzof uran-5-yl)-1-net hyl et hyl ] 1- phenyl et hyl am ne
hydrochl oride (26 grans), mp. 151 C. 20 B. ~$ S)-N-f 2-(2.3-Di

~dr obenzof ur an- 5- Aataméz ttayﬂoatew; la- dxnﬁ;ohﬁa of ﬁommm@rwlg%?éaélr@m ne Sodi um
triacet oxyboroha/drl rans e) was ad to a suspension of
(S, S)- N[ 2- (a8 wmm%&ﬁg@mrahlaa_ymhqn we@wa@('ﬁyﬂﬂmymwaét hyl ani ne
hydr ogfaf ori d%rﬁ@@o@éﬁi%olv@n@&cﬂ%@@ethﬁ efHer NeRAIRRIGARR, tludmeO8ndihe and
triethylamne ( . After stirring for 5 rminutes, acetal dehyde (4.8
m, 0.086 nmolk®) was added and the m xture was stirred for another 2 hours.
Aqueous 5% sodi um carbonate (400 m ) was added and the m xture was

extracted with nethylene chloride, Evaporation of the solvent gave (S,
S)-N-[2 Altérnatively, in route (d), a compound of Formula Ic is prepared by

(2, 3-di hydroFé%@ﬁr@éx”c%Hff‘éuM&bf #oﬂmm ﬁﬁtméh]a‘qbleéﬁshé/dlut(o% qheyhaehy! ) amre as
an oil 30 (23 grans,

( SLN~20( 2. 3- ﬁ]‘%&‘@[ﬁi@é@ik@‘#%%ﬁm%a%'gmEYWWW@UEWtP@E BOYIHM ne A mi xture of
(S, S)-N-[2-fgnd eﬂhf&\fﬁr%@@ﬂﬁ&fr%%eﬁreﬁbt}onlcdﬁ%ﬁBM+ ¥R kdaction occurs at

N-et hyl - (1- pheny et hyl)am ne grans, 0.0 nol e) and anmoni um formate 35
(30 grans, Oreflgx iasmperatidred 10% pal | adi um on carbon (3.7 granms) in ethanol
(300 26 August 2002 -46 m) was heated under reflux for 2thours. The

m xture was filtered and the solvent was evaporated to ve a residue which
was partitioned bExemelarngueezaliens oycramrauadshioewnylelc Ut%?@pd‘ﬁ%ltqaéhoﬂ)f t he
or gani4= phas

(S) N2 (2, B Reae SEesrbspin Sshame Fyars VN PRI fot nyt anine as an oil (14
grans, 929%) M 5 205. PREPARATI O\I 3 An Alternatlve Preparation of a
Compound of formula 4 as Described in Schenme A



10 A. L2-(1-Methyl-2-(3-nitrophenyl ethyl]ethylanm ne hydrochloride In

di chl oronet hane (50 ml) was conbi ned 1-(3-nitrophenyl)pr oparzﬁax@rggtjob244
grans, 8 mmol e), ethylam ne hydrochl oride (0.42 grans) 8 mmole), and
triethylamne (1.1 m, 11 mmole). The m xture was stirred under nitrogen at
roomtenperature for 30 mnutes. Then -28d um triacet oxybor ohydride (2.5
granms, 11.7 15 mmole) was added in one portion. The m xture was stirred
under nitrogen 18 hours. Additional ethylam ne hydrochloride (0.4 grans)
was added. After another 18 hours thechemg@re was diluted with ethyl ether,
washed with 10% n ydrous
magnesi um sul f at e%%ﬁg,g.@@xggc?pgsdgn ER&HH \%dm gé‘?fd@fb e(?gF'}rﬁg 08%%%&!;% oil. This
oi | was také&orrugail mhereB’® iseCBORS| Thaaaccca]mpboumd isvdedigriatad bydroombbmd ¢f acid in
et her and tl&ﬁrﬁ@latldwas precipitated by further addition of ether. The
resulting so was filtered and air dried to give

(2-(1-aret hyl - 2- (3-nitrophenyl)ethyl]ethyl am ne hydrochloride (1.4 grans,
85%, mp. 173-175 C, MtH 208. 25 B.

] 2- (4-Bronophenyl ) - 1- net hvl et hvl ] et hvl am ne hydr ochl orl de A
1- (4- br onmophenyl ) propan- 2-ong (5 granms, 23.5 mole), 23 ,
hydr ochl oride (19 grans, 0.2 €) and sodi B cyanot,{p hydri d ‘?2.22
grams, 0.035 ride) i was s edyat for 16 hours.
The mi xture was concentrated under reduced pr re.and the residue was 30
partitioned between 1.0 N sodi um hydroxide §25 nl) qnd et hyl ether (60 m).
The organi c phase was dried (anhydrous magnesi um sul fattg) and concentrated
under reduced pressure. The oily base was converted to The hydrochl oride
salt and recryst # tompelndrod Foebdiaidtarebé prepatdteby rteactyigvaecompound of

i, 175 176 Sauishe BERALEHNE A GRS REgh Ly el ng - 7

1-(4-br om)prmegeln):aobaaasésmnheasdnetbylé&met amhtmamltémpemneZ-Sumﬂolw th ot her

Fol Lol ng ¢ fEVBPBagdnY seie DR abesfes vl uar S ™8k & he ol 1 o ng

conpounds ofdidhisrosthane, dishiceorpetbpas, cohd the like.

[ 2- (2- Fi uor ophenyl ) - 1- net hyl et hyl ] et hyl amme hydrochl ori de, mp. 146 C
(S)-[2-(4-Chl orophenyl)-1-nmet hyl et hyl ] propyl am ne hydrochl ori de, m p.
184-185 C; (R) - ( 2 xchupldry pesparationydf plvampound offEbimyie idhtiliking aney | amme
hydr ochl ori de

122553 B nyet bR eoBRon SHeaeR  SoPeme. Gl YA PPy | ani ne

hydr oehl ori de) mp. 151-152 C. PREPARATION 4 15 Preparation of a Conpound
of fornmula 13 as Described in Schene A.

1-1tent-Butoxycarbonyl) pi peri di ne- 4- ic acid To a solution of

pi peri di ne- 4- car IguhehiecH aesczhbéien@rtemnvé)n@&dmdf@)edanngla cdaghouna biydr oxi de

by car bonat o (EIBUS IgHiat F°6: SRUCHBRIR S Rt Ger Yrared dis, 20

0. 084 nol ) .hybReyeRi Athe sorivptans id désishaddd a@@@bmpamraftwrmufaqé 16 hours The
m xture was filtered and the filtrate was acidified with sodi um bi sul fate

and e%#Practed with di chl oronet hane. The or ganic layer was dried over
magnesi um sul fate and concentraﬁd under reduced pressure to ive

1-(fert-butoxycarbonyl) pi geri di 4- car boxylic aC| d asn.a e soI | d (i
7.79, 99% . 25 B.ge E P (CH,),NH-P
1- (Pert-ButoxYcarb i ne- 4- (N- et hoxy- boxam de To a

sol uti of 1I-(ter ut oxycar bonyl ) pi peri di ne-4 rb xyI ic acid (17.7
grans, 0.08 noter’ n di &\l or onet hane (200 m ) RWas adfled N,

O di et hyl hydr axyl am ne hydebchl oride (9.2 grans) 0.094 2%l e),

di i sopropyl et hyl am ne (12.17 30 grans, 0.094 nvole),

di cycl ohexyl carbodiim de (16.2 grans) 0.079 nole) and di net hyl am nopyri di ne
(4.8 granms, (0.048 nole). The m xture was, stirrfed at roomtenperature for
16 hours. The insoluble solid 1 rem)ve@ N capineso,FaNd the filtrate
was concentratgd under reduced p e NgAeave gnagiche whi ch was
purified by flash Chromat ographcha gel elutfhg wth 40% et hyl
acetate in 26 August 2002 -48_h€Xaners0o give

1- (ten- but oxycar bonyl ) pi peri di ne- 4- ( N- et Ij(éxy N- net hyl ) carboxam de as an
oil (17.51 grams, 82%, MH 273.

i xture of




C. 1-(terf-Butoxycarbonvl)ai peridi ne-4-carboxal dehvde 5 To a cold solution
of 1-(tert-butoxycarbony!)piperidine-4- (N nmethoxy-N methyl) zﬁgﬁ(%pﬁq}

(7.0 granms, 0.026 nole) in dry tetrahydrofuran (50 nl) was a Ium

al umi num hydride (2.5 grans, 0.066 nole) in portions at 0 C. The reaction
m xture was stirred for 30 m nutes theagsethyl ether (100 m) was added

foll owed by 20%citric acid (100 m). Stirring was continued for another 30
10 minutes. The organic | ayer was separated and the aqueous | ayer was
extracted with ethyl ether. The conbi ned or gani c extract was washed with
sat urat ed sodi um bj car%{:&%te sol uti ﬁ{] W%dgu 0% ci bl’l c_acid and water;
dried over sodi lﬂr? LOTPOYAL SR RH 'ﬁ(?é?p&fr@ﬁ EEPNPREsure to give
1- (t ent - but gorisUNE @M Fborpiip & wilh aﬁMpmdm(adnﬁ@mwkﬁcnaﬁe@ms@hbe ¢t 02 grans,
9299) MH = 213. 15 PREPARATI ON 5 Prgg ti.Qn ?f ? Co%r%?und of formula 17
as Descri beBeRt'He SRYRUAG reAgent SUGRAS .G @ﬁﬂ Sel PYTFREIA QSUHRY | i ¢ aci d
et hyl sesterapﬁb@ﬁdtu&bemm% rsemhaaesulam@nw th@hé@crtiodenduzc?e mdidgéhaid Mol e) in 20
di chl or onet hane aétho g{ﬁ ‘Sro Wi Se to sol ution of piperidine-4
car boxyl i ¢ BYdree ISUBEFEF% CIYFRAES B¢ §§'° %ﬁneand triethylanmine (53 m,
0.38 note) in dichloromethane (350 m) at 0 C. The reactlon m xture was

stirred at b-5 Cfor 3 hours. The | ution_ was washed with 2 x 100 ni
water, dried (an@ﬁ?ﬂ’toéﬁféecﬁ’ﬁﬂ rﬂﬁ SAGPR Rihgt ¥R MBder reduced

pressure. Thempgoung @it £8tr _r‘gﬁﬁlc'fabidf[wcata@drwmdrba&e@@ abid #ahplenet her,
collected by filtration and dried to

) give o .
1- met Wanesu W‘W%@*ﬁ”&f‘ﬁé”ﬂ”‘ta’i"b‘?ﬁwgigém&b'ﬁc?%‘?r@ﬂU“é@'f‘%PY‘IfBQGF&F‘Qﬂs 909 ,
mp. 91-92 gonoﬁ,on;w}{e;\k}@éﬁ%mlotgs}aﬁéﬁmgg?rougl,ggaz net hanol 30 A sol ution of
1.0 M1ithium al um num hydride (200 , 0.2 nmole) in tetrahydrofuran was
added dropwi se to a solution of 1-nethanesulfonyl piperidine 4-carboxylic

acid ethyl esteraBfpolRdre: Féhmifha DS SBedaPedB\}Fé&BMﬁj efcimpBuhd2Pwith h at about
+5 C. The reaction mxture was stirred at 5-10 C for 15 minutes. Water (10

m) was addediaydinifeer agvhelite IRThG RIPEeNREClg Paser 8Ch he filtrate was 35
concefy rat eGuééBFi%Srlef HyRInGREL BLRSIS EGvartsl tdrithé rdaRtiSEl inMude nalfgeritBy |

et her - hexane August 2002 -49 (100 m% The resulting white solid was
col l ected aﬁfﬂaﬂ?clsé’kfef"é %’Fbésﬂmﬂr‘l’fﬁﬁ@%% W?'ﬁ?ﬁ@”?d@%mg likgt hanol (46
grans, 82%, mp. 96-97 C. C 1-Methanesul fonyl pi peridi ne-4-carboxal dehyde

5 A solutlon of dinmethylsuifoxide (39 m, 0.55 nole) in dichforonethane
(300 m) was addéd eXeRIEY PiGParakien gt # sAmpPURsal Rermita lerdtggng e 7 mi, 0. 264
ol €) in di ChaEOBRIHRAS dedliBerla SBkemb P & gRhIIRExARpIE GUt €S a Sol ution of
1 net hanesul f onyl pi peri di ne- 4- net hanol (46 grans. O. 38 nole) m

di chl @ onet hane (500 nml) was added slowy. After 30 minutes at -60 C,
triethylamne (167 m) was 10 added. The m xture was concentrated under
reduced pressure and the residue was partitioned between ethyl acetate (1.2
liters) and water (200 ml). The organi c phase was deed (anyhydrous
magnesi um sul fate) and concentrated under reduced pressure. The residue was
recrystalli2ed fromethyl acetatel hexane to give

1- et hanesul f onyl pi peri di ne- 4- car boxal dehyde (34 granms), mp. 97 C. 15 D.
Simlarly) substituting methanesul fonyl chloride with other chlorides, and
foll owi ng the procedures described above in Preparation 5A, the follow ng



conmpounds of formula 17 were prepared: 20

1- (Mor phol i ne- 4- car bonyl ) pi peri dne- 4- car boxal dehyde. m p. 7%@%@&

1- (Cycl ohexanecar bonyl ) pi peri di ne- 4- car boxal dehyde. M 223. E 1 25
Preparati on of Conmpounds of Fornula |la as Described in Scheme C Route (a)
1A -30-

N-f 2- (4- Met hoxyphenvl ) - 1- net hyl et h~l - N- et hyl - ( pi peri di n-4-yl net hyl ) am ne
di hydrochl ori de hem hrdrate To a m xture of

N-[ 2- (4- met hoxyphenyl ) - 1- et hyl et hyl Behémeé &m ne 30 hydrochloride (2.0

grans, 8.71 nole), and sodi um carbgnate (3. ns) 30 nole) in toluene (75
3 and water( SSoRPTedesHRR ERBHAye el Qi baargn Soporipouna c?

1benzyl oxycaphamy Il Rihees RUisn8O4RE aThe Bymp &I DIE idd@igéae@zs arcdfipoufld 2f ol €) i n
toluene (25 _m ). The reaction mxture was stirred at 22 C for 16 hours. The
m xture wasFIMYURYD with ethyl acetate (100 ml), the organic phase was

dri ed g35 (anhydrous magnesi um sul fate) and concentrated under reduced
pressure. The 26 August 2002 -50 residue was subjected to flash col um
chr omatfsti&ffly over silica gel eluting with 30%ethyl acetate in hexane.
The N-( 2-(%5 met hoxyphenyl )-i - hylsetdtyl ] - N- et hyl Ré _-SO,R®

[ 1- (benzyl o wigpi per.i di f- 4%y1 car bonyl | ani nerzwas obtlzii/r@“as an oil,
{3.5 gram,WH49. Xt u-e—of— > N

N-[ 2- (4- negAkyphenyl ) -T- net hiyl et hyl ] - N-et hyl - [ 1- (Bep2yl hxy

car bonyl ) - pi peri di n-4-yl carbonyl Jam ne (3.5 granmsg”8.3 nnole) and 10%

pal | adi um on carbon (0.7 granmgp in ethanol (40 m) was hydrbgenated at 22 C
and 50 p.s.i. for 2.5 hours. The catal yst was renoved by filtration and the
filtrate was 10 concentrated under reduced pressure to | eave

N (2- (4- met hoxyphenyl ) -1 net hyl et hyl ] - N-et hyl - (pi peri di n-4-yl carbonyl ) am ne
as a sﬁ%ﬁe .11 granms, 84%gohM' H 305. A sol ution of /ls'btptai um al um num

hydri de (30 mol e) Ln}t/@&hycﬁofuran {420 15 nj) heht ed under refl ux.
N

A sol ution of 1f

N-[ 2- { 4- net Aoxyphenyl )i- 1- met hyTet niyP] N- mi eri di n=4-yrcar boryl ) ami ne

(7.8 grans, 25.8 Mol & in tetrahydrof gran (40" np) was added dropw se.

After 30 minutes excess water was added at 22, The mixture was filtered

and the filtrate was concentrated under reduced pressure to giwve

N (2- (4- met hoxyphenyl ) - 1- et hyl et hyl ] - N- et hyl - { pi peri di n-4-yl net hyl ) am ne,

20 whi cRopiggc)i sol ated as the hydrochloride salt fromacetonitrile (7.0

grans, 75%, mp. 144-146 C, MH 405. 1 B. Simlarly) substituting

N- [ 2- (4- net hoxyphenyl ) - 1- rre&%le%t hyl ] et hyl am ne hydrochl oride with

(S)-N-[2-(4- rﬁa't“hoxyphe"’ﬁyl ) - I- hyl et hyl ] et hyl am ne 25 hydrdchl ori de and

follow ng the procedure described above in Exanple 1 A,

(S)-N-[2-(4-neth | )-1- -N- e - (R :din- 4=yl met hyl ) am

he. WhH 201 was. g HRF GH: S PBRELN Bl fisa¥drah B RELIA, S

t.S) - N- | 2- ( 2.s3b&ithied raniea 2 ofitr apipBrididg-4 Larteixhigeimtdeydd, ahd aitilizihg (@ oer i di n4- vl

met hyl )-am ne_ To a_sol ytion of. - .

(5) - M4 2o Pt g Bt SPORtiRT S g5erioad AHSTE Gy 1 et hyl ani ne (2. 38

grans, 11.6 nmol) and 1-(tent-butoxycarbonyl)pi peridi ne4-carboxai dehyde

(2.47 grans, 11.6 I%J i n. dichioroethane (20.41) was ded 35 sodi um

tri acet oxybor ohycﬁ'f‘gg'@g"“t §f.y6‘7' r&"‘&n(\g,;'ffa& ?ﬁ?ﬂ]ﬂcia)g—éﬁ‘frf’éeqaé%%g\’ BT %EUr e
R®-substituted amine 4 with an activated derivative 27 where L is a leaving group,
particularly chloro, in the presence of a base such as trniethylamine. Suitable

15 solvents for reaction include dichloromethane, dichloroethane or pyridine.

A compound of Formula {f is prepared by treating compound 28 with a
reducing agent such as lithium aluminum hydride or diborane. The reaction
proceeds at a temperature of about 0 °C under an inert atmosphere. Suitable

20 solvents for the reaction include aprotic organic solvents such as diethyi ether,
dioxane or tetrahydrofuran.



26 August 2002 51 was stirred for 16 hours at roomtenperature. The

sol vent was renoved under reduced pressure and the residue %ugggttszboned
bet ween d~chl or onet hane and sat urated sodi um bi car bonat e sol ut

organi c | ayer was washed with water, dried over potassium carbonate and
concentrated under reduced pressure toszp_leave a residue which was purified
by flash chromat ography on silica gel using 30% ethyl acetate in hexane.
Appropriate tractions were conmbi ned and concentrated to give

(S)-N-[2-(2, 3-di JQ QWFH‘;B[;@QC)Sa%o)np%uﬁ@%h%rﬁm‘é/h'ls N‘e@%f@élbg 789, 82%

[ 1- (t en- but oxycar erid I rnet y(f] am ne

M H 403. 10repeting a compound of Formula [a with a sulfony! halide R® 802L where Lisa
(S)-N-[2-(2 | ert

but oxycar bongylﬁ%%&euﬁdpgﬁﬁmgw é Su)foriﬂ H?Ha R Pgﬂrrr%ne tﬂe é\;s added

20% t ri f | uomasdetprepaded By U@U‘Oﬁﬁ )SU¢'ha%Iih@ﬁ¢ deenrbed dmbangeneR §olclat7|~bn was
stirred at E:g%‘ 4642 24 4. gewfﬁﬁf Aé’ethix”e‘-‘t al BeRQ\cHihRD d&’gasq Lgpgenig at ed
under “reducéd pressure’ an e residue was partitioned between

di chl or onet 8465 KInd. JNF. BBd $tithiouse, yHdr@adi. deChame19t6gdaBcarRayer was washed
wth water, drled VEN n to give

(SN (22 (2 éra?'?{?/‘gr@b eﬁg@ %Ea%;i’(}s%frgﬂ&?rbﬁ LBR NS850 BEF L Ui

1- met hyl et ?;da]ctsd}h rtdayried(qut pethée grasedes/ dinebime! uahiasarietdylamird ih a(sZs;téle g
grans, ~5~0 3. XAVPLE 2 ernati Pre par ation of a Conpoun
of “For mi o BaVeE sigaas PERGmaanes doRomR R and fhe ik

2- (4-1get hoxyphenyl ) - 1- net hyl et hyl | - N~~r opyl - f 1-(tert-butoxycarbonvl |

i peri di n-4-yl me hy| 25 A sol uti f hydri de (1.07
o s, 17 ol o) R PGP ROIBRY R RO EAEOR S BPpamI ne (5. o

grams, 14. 3rdmetien cétitiohs Césdmbbh oxgeHeeny ! kyiepan £2aepe £.2. 35 grans, 14.31
nmole) in methanol (50 m) was stirred at 22 C for 17 hours. The m'xture

was concentrated under reduced pressure and the residue was partitioned

bet ween et hyl acetate and water. Th@oaen@rJ ed (anhydrous nagnesi um sul f at e)
organlc phase was concentrated under reduced pressure to | eave

N- [ 2-184- met hoxy pRERSNS < BeaibRS BREHGINRLYE "(ef“é‘?‘f?fLR"SR%’E@r%B‘i’fPP9%dpférl di n- 4-yl
net hyl ) am necasuiaNwhkle k¥s 280 NRTRE o Mﬂﬁtmi%@tbﬂmr | fifeseBdPpolif8s 199 C
(met hanol  ethyl ether), MH 391. 26 Au 002 -52 A m xture of

N ( 2- (4- et HWW asja ﬁgpm”ngtqi, pjmlflg Ig grd formula ig’, respectively.

but oxycar bonyl ) pi peri di n-4-yl net hyl ]am ne (0.87 grams, 2.4 mole),

propi onal dehyde (0.2 m, 2.5 mml e) and sodiumtriacetoxyborohydride (0.763
grams, 3.6 mole) in,1, 2-di{:* g@ (25 My, was st'ﬁrrNa{SOZJQR@for 16
hours. 5 The m xtur t Yat ed under r e NS S re and the

resi dugdvas—partiti o b tvveen 100 nt—ettyl et amnd 25 m 10% aqueous
sodi um car bonate. T ri e’d (anhydrous magnesidni sul Rate) and concentrated
organi ¢ phase was subjected to flash chromatography over silica gel 230-400
mesh el uting with 10% et hyl2acet at el hexane. Product fra&tions were
concentrated under 10 reduced.\pressure to give

N-[ 2- (4- met hoxyphenyl ) - 1- met hylhet hyl ] - N- propyl - (

1-tertbut oxycarbonyl pi peridi n-4-W methyl)am ne as a syrup (0.93 grans,

95%, MH 405. 2B. Simlarly, subswtuting propihal ol MRS OM,), COOR"
acet al dehyde and follow ng the 15 prgcedu N bove in Exanpl e 2A
N-[ 2- (4- met hoxyphenyl )-1 nmethyl ethylj-N-e [
-(tert-butoxycarbony!) pi peridi n-4-yf et hyfj"am e was
ig’
20

A sulfonylated compound 29 is prepared by reacting a compound of
Formula la with chlorosulfonic acid followed by phosphorus pentachlorids. The
reaction proceeds in the presence of a base such as triethylamine. Suitable
solvents for the reaction include halogenated hydrocarbons such as

25 dichloromethane, dichloroethane, and the like.



prepared. EXAMPLE 3 20 Preparation of Conpounds of Formula I'b as Described
in Schene E Route (a) 3A. N-j2-(4-Fluoropheny~-1-nethyl et hylie,&{]gﬂshg@oz

L1- (cycl ohexanecar bonyl ) pi peri di n-4-yl met s~f| anmi ne di benzoyl-L-tartrate
hem hydrate 25 A m xture of N-[2-(4-fluorophenyl)-1-nethylethyljethylam ne
(0.5 grans, 2.76 mmol e), 1-(cycl ohexanepar bonyl) pi peri di ne-4-car boxal dehyde
(0.616 grans, 2.76 nmmol e) and sodi um tri acet oxyborohydri de (0.88 grans,
4.15 mo(e) m 1, 2-dichloroethane (20 mM) was stirred for 16 hours. The

sol uti on was conm@tﬁ;ﬁmd oﬁlﬁdﬁﬁuléﬁilécp@ébd?é@sﬁkﬁa%u gi édmepdungi2dwathvas
partitioned hetween 30 ON SOdI r.oxi d%éw;ﬁﬂ d??eth acet ate (50

m). The or GHRAYY ‘iﬂ?&E@“m afﬂ"ieed PR AsC SiPlRrRCEEF Pfa"l' §SeatHEh

concent r at egds dighpropyRAMASRINR! mame sotlaﬁtsnbrqelaeéadfvaﬁ irRRicRidpesticas the
di benzoyl -L-tartrate salt from ethyl ether

[
N- [ 2- (4- f | usPispMeRYEn aamr@m«;m&rwrpetWe@mmomq% @89 hedikéxanecar bonyl ) pi peri
di n4-yd net hyl j am ne di benzoyl -L-tartrate hem hydrate (1.9 granms, 92%, 35
mp_ 121-123 C 26 August 2002 -53 3B. Simlarly, substituting

N-[2- (4-fl uor oph@WP')‘a'b' FEPRPPEIhG] AMMA lanfatdbaprenacdiyreaditpdunds  of
formula 4, eghbeurd 29 witBAtanlidd h8E. The reaction proceeds at reflux temperature in

-(cycl ohexanecar bonyl ) pi peri di ne- 4- car boxal dehyde wi th ot her conmpounds of 5

fornul a 23, thaRresERhidHy silHeyphide o guitahle sRivents iRsdhasason inclpsanpl e 3A, the

fol | owi ng CQBRJ%'EQF%N QbvERE RULRa4d Qcé’i@ﬁlﬁllé)ﬁ&%{y@%uran and the like.
N-[ 2- ( 3- Phenoxyphenyl) - 1- met hyl et hyl ) - N-et hyl'- [ 1- (‘cycl ohexanecar bonyl )

pi peri®di n- 4-yl net hyl ] am ne hydrochl ori de, M H 463; 10

N-[2-(4- Met hoxypﬁe%%hryl F’é‘ﬁgmﬁbﬁé B?’é Lorh?ﬁﬂ&éfﬁo?rﬂulg lg of Formula la

(cycl ohexanecar bonyl ) piperidi n-4 am ne or| e, M-H 429;
N-[2-(3, 4- Du&liﬂrmtbprﬁ@&gnppc@nmrm@@phmq inNpchemelJdip gweoyftEmmaﬁecar bonyl )
p~peridi n-4-yl net hyl ] am ne di benzoyl -L-tartrate hem hydrate, M H 439;

N-[ 2- (3- Chf orophenyl ) - 1-net hyl et hyl ] - N-et hyl - [ 1- (cycl ohexanecar bonyl ) 15
pi peri di n-4-yl nmet hyl ] am ne di ~enzoylm_ér ate hem hydrate, M-H 405;

N-[ 2-gd- Tri f 1 uor g{gﬁé,ﬂgl,@@@é}}, % 4r GR&A nl%trﬂ&lhl)? Bl[ﬁrtegé( mé&c&r‘ﬁé&}nﬁf}gxane

car bonyl) pi peri di n- gna am ne benzo trate h rate
439; N-(2- (Eosmnﬁhwrscﬂ)@n@o[sﬂp,zml-&oabba ﬁoa?«ywwereﬁmq hydregéty | Thisv- et hy|

[ 1- (cycl oheﬁg@ﬁggﬁ@g@égfg)%gﬁrds cﬁnpﬁtﬁﬁt&ﬁo} “r?[ hydrochl ori de, M H 429;
e

20 N-[2-(4- oxypheny
1- (nor phol i ne- 4car bonyl ) pi peri di n- 4- yI nmet hyl ] am ne di benzoyl -L-tartrate
hem hydrate, M H 404;

N-{2-[4-(2,2,2-Trifl uoroet hoxy)phemyl] 1- et hyl et hyI’lx N-prq yl

[1-(cycl ohexanecar bnyI ) pi p“é\r/lfl;ﬂ MI met hyl l‘zam ne dj ~t>hasblrat e
hem hydrate, MrH 4832 \jﬁ\zj

N-{2- [ 44 2, 2—2—-quoxy)phenyl—]—-;->neth T 1 N8t hyl - (1- (cycl o
hexanecar bonyl ) pi pgidi n- 4yl met hyl ] am ne dighenzoyss- L-tartrate hemni hydrate,
M H 483; Ih

N-[ 2- é - Phenoxyphenyl ) - 1- met‘ﬁyl ethyl]-N-ethyl-[1-(cycl oliexanecar bonyl)

pi per | n- 4-yl met hyl ] am ne di benzoyl -L-tartrate hem hydrate, M-H 4s3; 30

N- (2- (2, 3- D hydr cbengalultorddriidexxompbund 30 ik-prepdrgd ey hadclindNe eblmpburddlof

Formula la with a sulfonylating agent such as 2-chloroethylsulfonyl chloride in a

suitable solvent such as dichloromethane or dichloroethane.

25 A compound of Formula lh is prepared by reacting compound 30 with a
sulfonamide H,NSO,R® in the presence of a strong base such as sodium hydride.
Suitable solvents for the reaction include aprotic polar solvents such as
tetrahydrofuran or dimethylformamide.

30 Exemplary preparations of a compound of Formula [h utilizing the reaction
conditions described in Scheme K is given in Example 9.



(ror phol i ne- 4-car bonyl ) pi peri di n-4-yl net hyl ] am ne hydrochl ori de, MH 432;
N-[2-(3-Trifluoronethyl phenyl)-1-nethylethyl]-Nethyl-[1- (npep@@hét%oé
car bonyl ) pi peri di n-4-yl net hyl ] am ne hydrochl ori de, M+H 44
N[ 2- (3- Chl orophenyl ) - 1- met hyl et hyl ] - N-et hyl - [ 1- ( nor phol n'e 4 35
car bonyl ) pi peri di n-4-yi met hyl ] am ne hygy.ochl ori de, MyH 408; 26 August
2002 -54
N-[ 2- (3- Chl orophenyl ) - 1- net hyl et hyl } - N-cycl opropyl net hyl - [ 1- (nor phol i ne
4- car bonyl ) pi peri dm 4-yl met hy!) am ngcheeds ochl ori de, MH 434;

N-(2-(3-Ni trophepyl)-1-nethyl et pr nor phol i ne- 4
car bonyl ) pi peri cﬁ%eﬂ‘ey’* ﬂﬁcﬁé?%%?rg%”ﬁﬂ)’ﬂm‘g‘ﬁ (L’f Pfépa £9gpoend of
N-[2-(3- Ami mm%nywerb rras yREIdR Jhdre I ePbidréder rrnwb&hba@ﬁs
car bonyl ) pi peri di n-4-yl net hyl ] am ne di hydrochl ori de, MIH
N- [ 2- (3- Tricesighrissast SERRMF o Eofeidil et hyl } - N- propy! - [1 (rmr phol i ne- 4
car bopyl ) pi peri di n-4-yl net hyl }am ne hydrochl ori de, MIH 45
N[ 2- ?2 3- Di hydr obenzof uran-fi-yl)-1-methyl et hyl}-N-ethyl - [1 (mor phol i ne-4
10 carbonyl ) - pi peri di n-4-yfnet hyl }am ne hydrochl ori de, MH 416;
N[2-(2, 3- (]%Zenzof uran-6-yl)-1-nmethyl et hyl ] - N-propyl -[ 1- (nor phol i ne
4- car bonyl )p| per i n-4-yl met hyl }am ne hydrochl ori de, MH 430;
N[2-(2, 3- Dhydrobenzofqran 5-Ykg - 1-met hyl et hyl ] - N-ethyl 1- (m)rp,l_a@pllne
4- carbonyl ) - phperi di n- qu N1yl } ami ne hydr ochI@N| de, %@
(S)-N(2-(2, 3- b updan-5-yl)-1- nethyl et (rmrphollne-
4- car bonyl ) pi pe -yl met hyl } am ne hydr ochl or:éi/[u‘af‘pl)\’7 5 .
CHCl 3), MH 416; R3 R3
N-[2-(2, 3-Di hﬁdrobenzof gr an- 5-yl ) - 1- et hyl et hyl - N- propy!l - 11- (mor phol i ne
4- car bany4) pi peri dm 4-yl'nmet hyl ] am ne hydrochl ori de, MH 4297 20
N-(2- (3- Oxo- 4Hbenzo( 1, 4} oxazi n-6-yl)-1-nmet hyl et hyl ] - N- propyl -
(rmor phol i ne- 4-car bonyl ) pi peri di n-4-yl met hyl ] am ne hydrochl ori de M H 459;
N-[2- (4-Ni trophenyl) - 1- et hyI eﬁ&@dﬂ N- pr opyl Hsdofpor phol fe- rbonyl )
pi peri di n-4-yl met hyf}am ne,
(S)-N-[2-(3-N trophenyl)-1- rrethyl ethyl] N-ethyl [{L- Im)rpho i ne-4-carbonyl)
25 pi peridin-4-yl met hyl }am ne hydrochl ori de,
N-[2- (3, 3-Di met hyl - 2, 3- di hydr obenzof ur an- 6- yI) rrethyl et %JJ] N-et hyl
[ 1- (nor phoi i ne-4-car bonyI ) pi peridm 4-yinmethyl]am ne hydroghloride, mp.
203-204 C, and
(S)-N-[2-(2, 2-Di net hyl -2, 3-di hydr obenzof uran-5-yl ) - 1- net hyl et hyl ] - N- et hyl
30 [1-(nor ph@l_,ielw@,;4-car bonyl ) pi peri di n- 4-yl net hyl ] am ne hydrochl oride, MH
444, 26 August 2002 -55

, RSCOOH _
Ia —3 I3




Route (b) 3C. N-f2-(4-nmethoxyphenyl)-1-nethylethyll-Nethyl f

1- (cycl ohexanecar bonvl ) pi peri di n-4-yl met hvl | am ne di - r~-t ol \pd Adgusezdozat e
hydrate 5 A sol ution of

N-[ 2- (4- met hoxyphenyl) - 1-met hyl ethyl ] - N-ethyl -[1-(tert

but yl oxycar bonyl ) - pi pend~n- 4-y| met hyl J&ftine {0.28 grams, 0.72 rnnole) in
trifluoroacetic acid (5 m) was concentrated under reduced pressure. The
resi due was_m xed with 10% aqueous sodi um carbonate (15 m), toluene (10
n )- and cycReH&@decar bonyl chloride (0.134 m, 1.0 nmmle). The mi xture was
reacted at 10 22 C for 15 hours and extracted with ethyl acetate (25 m).
The organi ¢ phasegygs dri eof*(anhydr ous nmagnesi um sul e) and Bbncentrated
under reduced pressyre. rll—-w

Theyprpduct was isol ated as
di -p-toluyl-L-tartrp
] et hyl ethyl ] - N-ethyl - (1 (cyclo necar bonyl ) pi peri

d~n- 4yi met hyl ] aniate di -p-foluyl-L-tartrate hydrate (®29g rafé, 51 %, mp.
119-120 C, 15 M H 401. gD. g’
(S)-N-f2-(4-nmet hoxyphenyl | - 1- net hyl et hyl | - N- et hyl - -

| 1- (cycl ohexanecar bonyl ) pi peri di n-4-yl meth I i am ne hydrochloride To a

m xture of (S)-N-[2-(4-net hox¥p§§w{| y-1-m&t hyl et hyl ] - N-ethyl 20 'I:*“
(pi peridin-4-ylmethyl)am ne (1. | e) di um bonat e
(1.6 grams, 15 mmgle) _in tol yene @%&ﬁ/and wat er (30 SYyadded

cycl ohexanecar bonyl chloride (0.7 , Sgd Mol e). After hours the
reaction mxture was extracted Wd'th ethyl acetate (100Rm ), thB%organic
phase was dried (anhydrous nmagnesi um sul fate) and concentrated under
reduced pressure. The 25 product was isolated as the hydrochl éride salt
fromethyl acetate/ethyl ether to give

(S)-N-[2-(4-met hoxyphenyl) - 1- net hyl et g%l ]-N-ethyl-[1-(cycl ohexanecarbonyl)p
i peridin-4-ylmethyl]am ne hydroc (1.25 grans, 549, mp. 159160 C
30 3E. Sinilarly, adubstiguti > Ij
(S)-N-[2-{4-nmet hoxyphenyl)-1- hyT et hyl ] - N- et hyl (pi peri di n-4-yl nethyl)am n
e wth other conpounds of For a la, optionally substituting

cycl ohexanecar bonyl chloride with other carbonyl chlorides, and foll ow ng
the procedures described above jizn Exanple 3D, the fol |l ow ng cenpounds of
Forrmula Ib were prepared: 26 August 2002 -56

N-[ 2- (4- Met hoxyphenyl ) - 1- et hyI ethyl]-N-ethyl-( 1-isobutyryl piperidm4

yl met hyl ) am ne dj I 0 C thyI et her);
N[ 2- (4- Met hoxpre‘ﬁ%@f’l ms% ‘?ﬂﬂf@f{dﬂ%ﬁé% rI"m[@I1 (j:r)}/cgr opem%‘&l‘gbcar bonyl)

pi peri di n- 4prebawidoy r]eamxm*@trdzlrmamgmgu&tbahaarrmnagmulpmmyzingma reactmn 121-123 C
5 (et et he

N[ 2- ?’Z oi(c%/ﬂpnarcljﬁmnbfd tsﬁy? ?l’%\yl) N- et hyl - [1 (tetrahydropyran-4

car bonyl ) p| peridm 4-yl met hyl ] am ne di benzoyl -L-tartrate hem hydrate) m p.
11 fi118 C (ethy

N 2- (4 Mot hoxy piTe YIS - 4 X TRAUBEIR) ForRetath g7 P PsRarsA BY FRactes e 10

yl met hyl ) ambignglbfrasimaid i Lwitredrd actiginge MM@@ LWHbre Lléalééin (et hyl
ether); N[2-(4-Methoxyphenyl)-1-methylethy N-ethld? cghenylmsthyl
car bonyl ) pi BOUPdPRTHCYRY VH?/P] H@'zmgﬂaﬂmﬂ"omcqur&t SRRR%GIPe, M H 485;
N-[ 2-p3- Tri Gkypoget hyl phenyl ) - 1- net hyl et hyl J- N-ethyl -[ 1-(cycl ohexane

car bonyl) - pi peridi n-4-yl met hyl ] am ne di benzoyl -L-tartrate hydrate, MH 439;
15 N-[2-(2, 3-Di hydrobenzoj| , 4]dioxin-6-yl)-1-nethylethyl]-Nethyl

[ 1- (t et rahydr opyy oride,
MH 431: N[ 2- (2Aggrﬂéﬂ rgﬁ%%rﬁfpﬁegﬁgg?ﬁd %ﬁ #m@yal %e%%& e ']%ﬁ&et hyl

(1- (t et r ahydounling amoqnmnﬁ@hﬁbvmlpdzrwnm mcarbykvmmsdfqawamee R'COOH in

N Lo (o e i PIeEBlsShEs YR 8ing PAdeh RorEr Y <RenswFimie29% {2y i opyr an

15 dicyclohexyl-carbodiimide (DCC) or 1-(3- dlmethylamlnopropyl) -3-ethylcarbodiimide

hydrochloride (EDCI). The reaction proceeds in conjunction with an additive such
as 1-hydroxybenzotriazole hydrate. Suitable solvents for the reaction include
aprotic organic solvents such as tetrahydrofuran, N,N-dimethylioramide, and the

like. . .



4- car bonyl ) pi peri di n-4-yl met hyl Jam ne hydrochl oride, MH 441,

N-[ 2- (3- Chl orophenyl ) - 1- et hyl et hyi J- N-et hyl - [ 1- ('t et r ahydr opys AGigust 2002

carbonyl ) - piperidin-4-yl nethyl)am ne hydrochl oride, MH 407,

N-[2-{2, 3- D hydr obenzof uran-6-yl)-1-nmet hyl et hyl ] - N-cycl opr opyl nmet hyl 25
[ 1- (t et rahydr opyran- 4- car bonyl ) pi peri di-®854-yl met hyl ) am ne hydr ochl ori de,
M H 442;

N-(2-(2, 3-Di hydrobenzof uran-5-yl)-1-net hyl et hyl ] - N-cycl opr opyl net hyl

[ 1- (t et r ahydr opyr Atterdathaaiyh onnplepich er campouhdyof fretriud §'asprepateddiyochl ori de,
MH 442; , : . o _

N- (2- (4- Nt r SRR e eriiawtiayiarpye Y emsompeind o o Wlie g eleB s

pi peri dcn- 4- gorditiong Ideacribed it Pdneras ag roude (b) MTHe 426ipodld of Formula 1 is then

N-[2-(4-N trophenyl)-1-nethyl et hyl }-N-propyl -] 1- (pi perj di ne-4-carbonyl)

pi peri di n- 4- 9@9‘3?%‘#3')'5%@??@ tﬁ? ﬁmecr%ﬁf'tgrq B’E,X"q{}l['q-‘ﬁ%git?oxa'ldehyd% ﬁ and

N-(2- (4 Nitr gpizeaythe réduatidiathipation toritineberlbbd (A Sthérhé BoFcac@) Y| pyri di ne-

* 4 carbonyl) pi peridin-4-yl net hyl Jam ne di hydrochl ori de) MH 527; N-[2-(2,

3- Di hydrobenzof uran-5-yl)-1-nmethyl et hyl J-N-et hyl - ( 1-(2-hydr oxy-1 35

Rhenﬂ[ ngggnyg)?pl BREMBPIR greyAraBdhtydikedBrisounts bl FORAS Bt @liGing MeH 451; 26
ugus _9f . N L

N { 2- ( 3- ( 4- t BRCtiEEsNdsioBA Preditse iy Pafe e e 8P IMEXETRI§ Bt hyl } - N- pr opyl

(1- (4- et hanesul f onyl phenyl car bonyl ) pi peri di n-4-yl met hyl ) am ne

hydrochl ori de, MH 632;

N-{2-[B{4-tert-Butyl phenyl car bonyl a@%&ﬂ&tﬁényl ]-1-nmethylethyl }-Npropyl 5

(1- (furan-2- car boryhdrhk ReAéHiPedmetizat By )e%m;ﬁqea%mfpbw&%aﬂaq, M'H 544;

N-{2-{3-(4-tent-Butyl phenyl carponyl am no enyl ) - 1-net hyl et hyl } - N- pr opyl

[ 1- (et hoxydi wﬁe%ysyﬁﬁ;@%tﬂ&%-%— PneSh fawheie R s hydiedeaclisat e, M H 550;

N-{2-[3-(4-t '&”-Ey fnﬂm, 1- met hyl et hyl } - N- pr opyl

[ 1- (pyri di ne-&z@%ar d%?la)glg?{%gg?gﬁrr?% yl ﬂg?ﬁgw& %é trifluoroacetate, MH

555; 10

N-{2-[3-(4-tert-Butyi phenyl car yl am no) phesyhlsiret hyl et hyl } - N- by opyl

(1- (t ent -Roautgl(aar bonyl ) pi peri &’4- yl met hyl gegrhaenri fl uor'ﬁi‘a /e‘?J MI'H

534; N
N-{2-(3-(4-ten-Butyl phenyl cabonyNRERT no) phenyl | - 1-@(yl\ﬁ hyl } - N- pr opyl

[ 1- (cycl ohexyl bonyl ) pi peri di n- 4-yl met hyl ) am n& | ugs oacetate, MH
560;

N-{2- (3- (4-tent-Butyl phenyl carbonyl anmi no) phenyl ] - 1- net hylI&t hyl } - N- propyl 15
(1- (pyridine-3-carbonyl ) pi peridin-4-ylnethyl)amne trifluoroacetate, MH

555; 8Q7 . 4 Rs
N-{2-]3- (QP%KP) But yl phenyl car bonyl am no) ph&a;iﬁg%?ﬁret hyl W pr opyl
[ 1- acetyl pi peri fi n- 4-yl met kg@menest ri f 1 uor oacet a S

N-{ 2- [ 3- (4-t ent=8ut yl phenytcarbonytanimoyphenyl | - 1 hy[ et hyl } - N- pr opy!

[ 1- (et hyl car bonyl ) pi pendi n-4-yl net hyl )am ne tri flq aceBate, MH 506; 20
N-{2-[3-(4-terf-Butyfphenyl carbonyl an~no) phenyl J-'1- net hyl et hyl } - N- pr opy!l

[ 1- (2- met hyi phenyl car bonyl ) pi peri di n- 4-yl met hyl ) am ne t rif4 uor oacetate, MH
568;

N- { 2- [ 3- (Reuter(€) But yl phenyl car bonyi am no) phenyl ) - 1- et hyl etdayl } < N-_sopyl

[ 1- (cycl obut yl car bonyl ) pi peri di n- 4-yl met hyl ) atthNRONHr i f | uorioadet dte, M H
532: T4 KNCO . N
R? R?
18 I

In route (a), a compound of Formula Ik is prepared by reacting an anifine
compound of Formula li with a carbamyl/thiocarbamy! halide, and utilizing the
reaction conditions described in Scheme F, route (b).
20

Alternatively, in route (b), a compound of Formula {k is prepared by



N-{2-[3-(4-tert-Butyl phenyl carbonyl am no) phenyl J- 1- met hyl et hyl } - N- propyl 25
(1- (4-cyanophenyl carbonyl) pi peri di n-4-yl methyl)am ne trifl ugsoagrise2eo2 M H
579;

N-{2-(3-(4-tent-Butyl phenyfcarbonyl am no) phenyl ) - 1- net hyl et hyl } - N- pr opyl
(1- (i sobutyl carbonyl ) pi peri di n-4-yl net-Igfl-) am ne trifluoroacetate) M H 534;
and

N-{2-[3-(4-tert-Butyi phenyl carbonyl am no) phenyl ] - 1- net hyl et hyl } - N- pr opyl

j 1- (i soxazoteacfinga boifiyd grhpeuridibirFotmylaniedwity b &t penatarisbihicayasnetade, MH
F§5a33gescr2$'ﬂ€u L{ﬁé ﬁﬁzﬂ%%n t:ar?dltlj%@\éaescnbeﬁnes%%re%tel rr]ouc{fe %orrpounds of Formula
N[ 2- (4- Met hoxyphenyl 1-net hyl et hyl ! -N-et hyl - (1- (pyrrolidineb5

1- car bonyl ) pi peri 4- m ne_di be tartrate hydrate To a
solution of 2 M 6ﬁ %W@t"bf%é%@(%%f“ﬂ?“ndz}gf%ma? -Eh“' Fﬁﬁﬂ@’ﬁg@her (20 m)
was asded ar&@hrl\tj, a@annnrﬁe bbrﬁao&d&mdmmmphﬁmyhn ﬁqﬂ@dd@}do&mbbfb} aN- et hyl

(pl peridin-4 m ne et her (30

A ter SRR TS SB Sore BrSTie cydrn el enySr £14 UG g dri ed
i n vacuo t Oregicién Bbriftions described in Scheme F, route (d).
[ 2- (4- met hoxyphenyl - 1- net hyl et hyl J- N- et hyI -(1-chl orocar bonyl p~peri di n4-yl ne
thyl)ani ne hydrochloride (0.238 grams, 77%, mp. 144-145 C. To a

suspensi on Eierhblb@'drépéiﬁh&@(&@@cﬁmbdunhs 8e FByhath iy LifiiziNg ehd b action
1chl orocar bonyl - pi peri di n- 4§yl rret\% ) am ne, %rochl oride (0.1 grans, 0.257

15 midl e) i ROEIRNS deptrited(in FChee A aregMetingyBFiig dine (0.1 n, 1.2 mole).
The mixture was stirred at 22 C for 15 hours. The mixture was shaken with
10~0 aqueous sodi um carbonate (10 m z t he organi ¢ phase was dried
(anhydrous nmagnesium sul fate) and c ted under reduced pressure. The
residue was subj geh&fle NOdddcABEs & Pttt STErEPBHrRM edhivoPMe Folhingd gel
eluting with ethy] 20 acetate. The product was isolated as the
di benzoyl - L& fRdfe fromethyl ether to give
N- [ 2-4(A- et n@msmﬁﬁmrelﬂmtm@aﬂyl Tniblosinind is betinitealasd @npbund
carbonyl ) pi peri din-4-yl net hyl'] am ne di benzoyl -L-tartrate hydrate (0.087
gram 45% , ohfgrmulaB- 112 C. 25 48. Simlarly, substituting
N-[ 2- (4- met hoxyphenyl ) - 1- met hyl et hyl ] - N- et hyl (pi peri di n-4-ylrnethyl)am ne
with other conpounds of Formula la, optionally substituting pyrrolidine
with other am nes, and follow ng the procedures describad weﬁ’n Exanpl e
4A, the follow ng conpounds _g %Forrml a lc WBre: epar ed&h;?::)

‘hyl ethyl]-N-eth G

(Sh-N-[ 2- (4- Me} hoxyphenyl ) - T- <y
pyrrolidi ne- 1-€ar bonyl ) pi peri di n- 4-yl et hyl ] ami i benzoyl -L-tartrate
hydrate, mp. 101-102 C, R?

N ( 2- (4- Met hoxyphenyl } - 1- et hyl et hyl ] - N- et hyl - [ 1- (4- Pert - butt@xycar bony!
pi per azi ne- 1- car bonyl ) pi peri dm 4-yl met hyl ] am ne di benzoyl -L-Tartrate
hydrate, 35 mp. 108-109 C, M-H 503; 26 August 2002 -59

N-[2-L3-Trifl th t d t hyl
O berTi e 1. oar BOMRAS ¥ ar s T At R AR B A A GRIBE " W av0)
and (S) - N-[ 2ofndoGid orrmhewl. bySbntmﬁMbﬂf{lb}t}f‘lglad\éneﬂmfl_[vihérpyﬂsalleadhn’ge
1-carbonyl)pi gu%r, Ip(aj}turc]:ularly chloro anl:! un]:zmg h)édrggc lrc])ncgzrolnél ?bns descnged in

Scheme I, route (c).

25 Exemplary preparations of a compounds of Formuia 11 utilizing the reaction

conditions described in Scheme N are given in Example 12.



5 Route (b) 4C. N-(2-(4-MethoxvphenLrl)-1-nmethylethyll-Nethvl
[ 1- (di i sopropyl am nocar bonyl ) - pi peri di n-4-yl nmet hyl i am ne 26 A t2
di benzosrl-L-tartrate hem hydrate 10 A sol ution of ugust 2002
N-[ 2- (4- met hoxyphenyl ) - 1- met hyl et hyl ] - N- et hyl - (pi peri di n-4 yl net hyl ) am ne
hydrochl ori de (0.205 grans, 0.564 mmofé&y,- triethylamine (0.5 m, 3.6 mmole)
and dii sopropyl carbanyl chloride (0.115 grans, 0.7 mmle) in
di chl oronet hane (25 m) was stirred at 22 C for 15 hours. The residue
obt ai ned upon concentration under rethheat @ressure was partitioned between
5i aqueous 15 sod] I . 858 tained from
the dried (anhydrg%tg@%gjg%%saﬁ%% %%@#‘Q‘% pé%ﬁ@éﬁc%%rogﬁggfgrgaﬁ‘?g phase was
converted twherdedR’ds BERZEYINR’RE avhereaBRisdwtitogen. dgitvecompound is designated
N[ 2- (4- met - t hyE} - N
ethyl -[ 1-( d?$§§§&§§§+%?ntlﬁlocarl %‘rﬁyl ) pi peridin-4-yl nmet hyl)am ne
di bensoyl -L-tartrate hem hydrate (0.3 grans, 69%, np. 105-106 C. 20 4D.
Simlarly) substituting e

4-

N-[ 2- (4- met hoxyphenyl ) - 1- et hyl et hyl J- N- gh@mgbgﬁmeri di ﬁi/l ) am ne
Wi th ot her conpounds of Fﬁfmuggz-La, optionally PRSIt LN i sopropyi
car banyl chl oriile w t h—ether—earbamr—ehl ori des hd fol flow ng the

procedures desScri bed above in Exanple 4C, the fgtow pg 25 conpounds of
Fornula lc were prepared: R

N[ 2- (4- Met hoxyphenyl ) - 1- et hyi et hyl ] - N- et hyl - ( 1- (di met ligham nocar bonyl )
pi peridi n-4-yl net hyl ] am ne hydrochl ori de, MtH 362; N-[2-T74- Mt hoxyphenyl
)-1-net hyl ethyl]-Nethyl -[1-(di met hyl am nocar bonyl ) 30

) AN : . V' ) 30 rH 362
e s L
y| met hyl ) antorepalingesi Foyinula-it with with @p solignylabfg agem FCR NBEL:3vHere L 1s a

N[ 2-,(:4- Met | )= 1- | - - (L.sopropyl am.no .
car bafy! ) pi %g?%‘-gfbﬁ&}ja %F;&%’pﬁw]ﬂéﬁ%é%r‘%\'bz?%gil%%-’%?i°’&;°‘s’"£%%/£l&§6”st{e%éﬁo2 - 60
N (2- (3-Tri Bthwmednet hyl phenyl ) - 1- et hyl et hyl ] - N- et hyl - ( 1- (di et hyl am no
car bonyl ) - pi peri di n-4-yl net hyl Jam ne di benzoyl -L-tartrate, M H 400;
N[ 2- (4- Met hoxyphenyl ) - 1- et hyl et hyl ] - N- et hyl - [ 1- (di et hyl ami no
car bonyl ) pi peri dEredipigrynptehgiatians nka byrdpacits of Fdepularim, uti8ing theC, 5
N[2-(2,3-Di 0 i , . .
, 4) di oxi n- 6- y 'gqgwﬁdﬁseqeﬁwﬁe-wgcﬂ?ﬁnfP— ?@i%¥%‘jpz§r§1arr?81(:ea1rabonyl ) pi peri di n-4-
yl mettdyl ) am ne hydrochl oride, MH 418;
N[ 2- (2, 3-D hydrobenzo[ 1, 4Jdi oxi n- 6- Ig - 1- get hyl et hyl ] - N- et hyl
(1- (di met hyl am nocar bonyl ) pi peri di n-ge:—ﬁ%gﬁyl Jam ne hydrochl oride, MH
390; N-{2-[4-(2, BcBerheiH damriped b oxathghefprégaribg rddmyoahd pl Fedwya bpyl 10
[ 1- (di met hyl ami ngear barpyi ) pi A4 di n=A-yl met h ine di benzoyl-L-tartrate,
MH 444; N Jl’vg?{eﬁ('ﬁ,‘@?‘zﬁﬁ“ﬁ?'l%ﬁ%r o%‘{é)eﬁﬁ*éH?}/"HV?TI%F‘P]‘?P@N@'%} -N- et hyl
(1- (di net hy dasignatedabanydmppuparof &bmuda i met hyl | am ne di benzoyl -L-tartrate,
MtH 430; 15
N[ 2-94- Met hoxyphenyl ) - 1- met hyl et hyl ] - N- propyl -[ 1- (di net hyl am nocar bonyl } - p
i peridin-4-ylnmethyl]am ne di benzoyl-L-tartrate, mp. 108«11 %,'/FP

(CH3),N |

, HCHO/HCOOH N
Ix -

R3

In

A compound of Formula In can be prepared by reacting an aniline
compound of Formula li with formic acid and formaldehyde under reductive

25 methylation conditions, for example under Eschweiler-Clarke conditions. The

reaction proceeds at a temperature of about 50-120 °C.



N-[2-(3-Trilluoronet hyl phenyl)-1-nethylethyl]-Nethyl-[ 1-(piperidine-1
carbonyl ) - pi peri dm 4-yl net hyl | am ne hydrochl ori de, MtH 440; 26 Aygust 2002
N-[2-(3-Trifluoromethyl phenyl)-1-nethylethyl]-Nethyl-[ 1-(piperidine-1 20
carbony!) - pi peridi n-4-yl met hyl ] am ne di benzoyl -L-tartrate, M H 440;

N-[ 2- (3- Chl or onet hyl phenyl ) - 1- met hyl et38/4 ] - N-et hyl -[ 1- (di net hyl am no

car bonyl ) - pi peri dm 4-yl net hyl ] am ne di benzoyl -L-tartrate, M H 366;
N-[2-(4-Trifluoromethyl phenyl)-1-net hyl et hyl]-N-ethyl -(1-(piperid~ne-1

car bonyl ) - pi per ildempiary prepatatibhant aconipbemy oyfortnuteaiint utilizeng the keadtion 25
N[2-(4-Trif i bhenyl)-1- hy: v ] - yl -[ 1- (di et hyl ami no
car bonyl ) - &B@ﬁén%n%etsgx%)%%y% zjaenfigﬁtae %é’%iﬁz%%al%eebgrt rate, M H 400;

N[ 2- (4- Met hoxyphenyl ) -1-nmet hyl ethyl ] -N-et hyl - ( 1-(tent-butyfam no

car bony) pi peri din-4-yl met hyl Jam ne, mp. 96-97 C

N-[2-(3-Tri refe Ul hyl phenyl ) - 1- met hy(et hyl ] - N-et hyl - (1- (pyri di ne 30

3- metfiyl am nocahhaogtiniprepeptods mediapé thet dejlLldaattives aif hysetylondlinerin the) MrH 463;
N-[2-(3-Trillugromet hyl phenyl).- 1- hy(,ethyl)-Nethyl-]11-(1,2,3,4

et r ahydr o2 AR oY PRI, B MBS PrENER i hE: hyi T ani ne

di hydr ochl grarabgmpMildtid 86rvous system (Caufield, M.P. Pharmacol. Ther. 1993, 58, 319-

N-[2- (3-Chl grophenyl)-1-nethyl ethy|]-N-ethyl-[1-(piperidine-1 35

car bonyl ) pidseri @F?éﬁ'?”&‘?l 'ﬁ%?qﬁ?%]p%ﬁ %El%wﬁ 6‘6%9‘(9%5‘%,’“ ty rﬁ‘(’f@% fungign A gust
50223- 21 hé %wgaufﬁg_leﬁik?lpgml tdfaétinbmwl respird1Biy Bi hw&etli{yéd,ﬁ\iﬁebml -(1-¢(

h;/d;’ 6Qh| g?ltpa'g(f%ﬂ#q% %39%-48: gg{-lgggy ACPCIOP(%II"IéW,ItRé n'; SCgI!?I'EiC %lec]egtrgr ne

N-[ 2- (3- Tridntagpheie kot aheiaxe Hedcrit ity trtiRyartoht £ hisbh for tr3athn _
di hydr oqui nol i ne- 2H benzo[ 1, 4] gxazi ne- 4- car bony| )gl peri di n-4-yl met hyl ] am ne
hydr ochl or iqg@shtlwlalgl@,caré g ameliorated by blocking the’mlscarinic receptors.” Such

N[ 2- (3- Tr i doh&86MBEINNE BREAs) dhdBEdib @t ddkbdiatd iRV itetdd mblity and/or

met hyl car boxyl pi peri di ne- 1- car bonyl ) pi peri di n-4-yl met hyl j am ne
hydr ochl or itefe ofiameotiy giusglg of the gastrointestinal tract, genitourinary tract, and

N-{24§3- (4-b&ifarddytrgbhenyl car bonyl am no) phenyl ] - 1- net hyl et hyl } - N- pr opy!
[ 1- (4- met hyl pi perazi ne- 1- car bonyl ) pi peri di n-4-yl net hyl ] am ne
di hydrochl onde) mp. 7 82-183 C, MH 576;

N-{2-[3- (4-tert -BubmiRbanyl et BRBIAMrBAhBREMA dordpdiREE ¥ i Mbdatibh Pr opy !
[ 1- t hi onor phol i ne- 4-car bonyl) gl peri d~n-4-y| met h}/l ] am ne hydrochl ori de, 15
m p. 137- 13petifically ipcluds irritable bowel syndrome, 'diverticular disease, achalasia,

N-{2- [ 3- (4-dLpbinfBdtivdl mbﬁ&ﬂdﬁ%%éé}m 41 BeRA; beAndRinan) wddtYlsbrddrr opy!
[ 1- (di et hylam nocar bonyl ) pi peri di n-4-e/l met hyl )am ne trifluoroacetate, MH
549; 20 treatable with compounds of this invenfion specifically include overactive bladder

N-{2-[ 3- (4-Leoks SithpoRiseih a8 RN Sduhel &Myl 'é“n%ﬁﬁﬁéb@é dstidsBr opy!
[ 1- (di met hy(Fam&Snocae{bonyl ) pi pgrl di k’- 4-vyl ng¥’hyl )erl?”ri lne trifl u)(};%ﬂoascet ate, MH
521: 20 incontinence; respiratory tract disorders treatable with compounds of this

N {2-13-( 4-awa‘&aa#!£aéifgéraggw§@5?&ﬂ%ﬁ%@g@ﬁ@ﬂ@m@éé&é% tha ahk Pr opy!

[ 1- (diisopropyl am noc pi peri mne trifluoroacetate,
M H 577; arpbimonary fibrosis.
N-{2-€3- (4-tert-Butyl phenyl carbonyl am no) pheny!] - 1- et hyf et hyl } - N- pr opy|
Additionally, as muscarinic receptors in the heart play a key role in
regulating sinus rhythm, the compounds of the present invention would be
expected to be useful in the treatment of various forms of bradyarrythmias
including sinus bradycardia. As muscarinic receptors play an important role in
30 mediating synaptic transmission in the central nervous system, the present
compounds would also be expected to be usetul in the treatment of nervous
system disorders including Parkinson’s disease, Alzheimer's disease, and motion
sickness. Finally, the compounds of the present invention would also be useful in
anesthesia, for example as pre-anesthetic medication, and in ophthamology to
35 produce mydriasis and cycloplegia.



[ 1- (phenyl am nocar bonyl ) pi peri di n-4-yl met hyl )am ne trifluoroacetate, MH
569. 25 Route (c) 4E. N-f2-~4-Methoxvohenyl)-1-net hvl e~l ] - N-g§ slddst 2002

- (et hyl am nocar bonyl ~pi peri di n-4-yl nethyll am ne To a solution o

N-(2- (4- met hoxyphenyl ) - 1-met hyl et hyl ] - N-et hyl - (pi peri din 30
4-yl met hyl )ami ne (0.23 grans, 0.79 moP&)y in ethyl ether (10 nm) was added
nmet hyl i1socyanate (0.2 m, 3.4 mole). After 7.0 hour at 22 C, the solution
was concentrated under reduced pressure and the residue was recrystallized
fromethyl etherl hexane to give

N-[ 2- (4- met hoxy @henyl)-l-rrethyl et hyl ] - N- et hyl

(1-(methyla ar bonyl ) pi peridi n-4-yl net hyl }am ne (0.249 grans, 91 .0)
m p. 9735 98 C. Theeompgursis ¢ 0L inveRiomRare Bhuschranid secepiohsttaganistsg The

N[ 2- (4- et l I

8 O et o eilad o e b

i socy&nat e mcehtoobhndmglmesyuh@h@ybzeaﬁweli@hemmn@ptEIwerawprh@ceﬂhar es descri bed

above in Ex I I 1 pr epar ed:
2 (3 cnl STBge et Buar e AR b N S Rl 21 Doy )

pi peri di n- 4Feplem§>r$1§l1h}ram)i ard @idesoriedlin maradetadirelxavhte 360; 10

N-[ 2- (3- Chl orophenyl ) -1-net hyl ethyl]-N-ethyl -[ 1- (cycl ohexyl am nocar

bonyl ) pi peri di n-4-yl net hyl } am ne di benzoyl -L-tartrate, M H 420;

N[ 2- (4- Met hoxypﬁibayﬂu)seaJImceamngWrc}pertiﬁdstIhe {estle¢mmpdumgk @eh bet hi o

carbo 1) - Piy i di thI rat.e

N-{2 3-(4- ‘[%ﬁ fleIé’lu nyI evrlly cs\ér%g%f/’ H‘Ig'r?'l(g‘% "I’I%%'ﬁ“} ‘tlt'v%?ﬂvpgtrﬂﬁcfnﬂl-cpropyl 15
[ 1- {t ent - butedepior nm@aatémblgahdeplqoetradlonaﬁd;slamatdee}tnamumenesnrnqmzedEsﬁs 160 C, MH
549;

N-{ 2- [ 3- ( 4- B - BEETRBHANIR SPES Y PAMRI8) henyl } - 1- met hyl et hyl }- N propy!

[ 1- (Pert-butyl am nocar bonyl )pi peridin-4-ylmethyl }arnine trifluoroacetate,
M-H 549;

N { 2- [ 3 (4- t ent - BOEJIISRAAYT BAPBRNSHPIRRHESHH SRS 195 SOPRNTSSBAYE} - N- pr opyl

[ 1- (1 =0pr opideatifictomedrbianyo) gaspe by deuerrﬁmyignmh;dri acivitg abainét ragcadinet ate, M H
535; 20 and

N-{ 2- [ 3- ( 4- [RRPIOBMSARRE RGP A BEHH T RMANE)BRESACTIPr AR ERSRRGE PORErpr opy|

[ 1- ( et hyl aghdEcegsboped ihphgrerdettilrin Exarhpretildyl ] ami ne trifl uoroacetate) M H
507. Route (d) 25 4G N

j 2- (4- Met hoxyphenyl ) - 1- net hyl et hyl | - N- et hyl - ( 1- am nocar bonvl oi peri di n

4-yl met hy~ambﬁﬁ1|§trdﬂontalnﬂ@mf'maceutlcal Composition

N-[ 2- (4- met hox t hyl et N- et eridin-4 yl methyl)am ne
yeir hi or 1 de 1 6.9 yEafit Teodes pAbH L ACaHir A o R Sy A 1. 5 g ans
18.5 mmol e%cbmpmdﬂéf thé prdsenivasehieabed puamcenﬁcfdugmcéemata@sant o020 30

m nutes. The on,Coo cted

Cecryeral 1 SEMaVE M Spertbs T B e e RgR A Ru el Befahnds SEer 1) 1

net hyl et hyl hnitoptidndily othen therasaarib anybpprophiisitio-idgredientset hyl ) am ne (0. 3
granms, 77%, mp. 104-105 C 26 August 2002 -63 4H.

N-f 2-f 4- Met hoxvphenyl ) - 1-met hvl et hyl | - N- et hyl - f 1- (4- acet yl pi perazi nel-car bo
nyl ) -gg-eri di n- 4- yh geidial, he omptainds Blansamention anitdedd Pnikkréd @ a

therapeutically effective amount by any of the accepted modes of administration

for agents that serve similar utilities. Suitable dosage ranges are 1-500 mg daily,
preferably 1-100 mg daily, and most preferably 1-30 mg daily, depending upon
numerous factors such as the severity of the disease to be treated, the age and
30 relative health of the subject, the potency of the compound used, the route and
form of administration, the indication towards which the administration is directed,
and the preferences and experience of the medical practitioner involved. One of
ordinary skill in the art of treating such diseases will be able, without undue

experimentation and in rellance upon personal knowledge and the disclosure of



A sol ution of

N-[ 2- (4- met hoxyphenyl ) - 1- met hyl et hyl J-N-et hyl -[ 1- (4-tert but %%@EWQP' per
azm 1-yl carbonyl ) pi peri di n-4-yl met hyl Jam ne (0.325 grans, 5 0 nmol e) in
trifluoroacetic acid (2.0 nl) was kept at 22 C for 45 mnutes. The solution
was concentrated under reduced pressurgyp-the residue was partitioned
between 1 N sodi um hydroxi de and ethyl ether. The dried (anhydrous

magnesi um sul fate) organi c phase was concentrated under reduced pressure.
The residu I

e €ih }_eea%pﬁua%ge :&ea@oéﬁhﬁgghﬁapgﬁné\%gé Bﬁédtﬂb'&%o%ﬁt &'tg.% ?m%@ﬁ%urs The
sol ution vva@ft@ém’,\’éﬁﬂqf‘aioéé aMedetiseas@uced pressure and the resi due was
partitioned between 0.5N sodi um hydroxi de and ethyl ether. The organic
phase was dried (anhydrous nagnesi um sul fate) and concentrated. The product
was i sol ated as Img@naﬁaﬂ)mmpun@s otthisriayentiopwill be admivistered @sher to gi ve
N-(2- £4- et ) l; =

pi pera2| ne- c n'é%l)fgﬁ%@ﬁ%ﬁﬁﬂwb%% s?é%r?l%io rgzl}%@ng%é'}qgﬁ’?%ar'ta P%te
hydrate (0.9%- l@gaa& rectgbgasah tpplcgnpuml@au viegiRakarparetiterajingiuding vy,
substitutin

(pi peridin- r%%%%“ﬁ]a[} a%@rﬁéé)éﬁh@r oc%ﬁ e W téu ié,rw\h%{)emb?}nds of Formul a
la 20 and faﬂmrowrﬁ@rtdarenprf@@eewta@ée &n@dﬂum@mt@b@vmhaﬁatm@nmsgfﬂaﬁprt.he

followi ng c . .

N-{2-[3-(4- ?@Sﬂéﬁb?yl gh car tgg?ﬁgﬁo Sﬁgﬁ&rﬁg £27 e“heyf g?'”ch}s??\f propyl

(1- canarmyrIeglrrpm‘rwrdctmcan pe néjuhgpb)asncqidng tonh@degr@Eoiswio@pnM H 493; and 25 .
N-{2-[3-(4-tert-Butyl phenyl carbonyl am no) phenyl J- 1- net hyl et hyl } - N- propyl |
1-( 1, 1-di oxo-thi onorphol i ne-4-carbonyl) pi peri dm 4-yl net hyl ) am ne

hydr ochl ori de, M mmmmwpm iBvE0ioRr gathat wih achn@ntipoairedigsvahnt, Fornul a | d

P1-(: sopr op PR b b e i G ORI BB o B RSB0 Lyt e

To a m xt ur anddnitNidsagésl- 'ﬁmtnluaqmmeut}da) edmpmmqﬂseatddyjnﬁdkismémdrmé pigyeri di n-4

R N e O

c hI or of or rmaddltlon%ao@ug unstnpﬁﬁzﬁns orgatincpled3 and thelurBtXasagd rms rlmayodammlre The

h d d
Feduced pr edotrBebERRbLE Sl o fscao P edei Rl PRERIA 21 8”20 )
and 5% aquemtmwdsodaﬂymdmagamngeabebe(aﬁplnyéd Threepltirmadeutizalgodnpossionragnesi um

Fesi due asTanBE SRERY o oo e S8 B R S e SRR e el
el ut i20g w t powders, reebstaimeal release Fdronwtdtions) m:rdnqtnas Bucrga@s&@bcmlsrmm um hydr oxi de.

The product s LRl 3heikis, UsTbPRLEMosliet 368 4 Gt 8l hetdiMloret her) T

N-[ 2- (4- et b@pppdfml’e;lf&orrbemebMd@idnyibdnmbtemhw orlid tHd BaP bbetiRMyjearabieny! )

0
8|6pgr8| gl nM4 SQéBlaa}g{\t%Fql glﬁ? 5 gtﬂLqr{saLﬁrJnfwgmg gr?é al)l?nilﬂgr;r%rrrnsgf aBC%V/Q , mp. 10
N-[ 2- (4- net h@Wﬁby'rﬁorbﬂmdiwloeaﬁwohé\hL&tdﬁed(mp) maiearns ey taméthyde) ar ni ne
hydr ochl ori de wi.t otrﬁé{J con(g'sre unds of . For rrulfa | a and i sopropyl
chl ord5 or mafECAFIPGY St SHBVREPE SPSATRTOFBR owi ng the 15 procedures

descri bed above in Exanple 5A, the follow ng conpounds of Fornula Id was
pr epar ed:

The compounds of the present invention may be formulated in a wide
variety of oral administration dosage forms. The pharmaceutical compositions
and dosage forms may comprise the compounds of the invention or its

30 pharmaceutically acceptable salt as the active component. The pharmaceutically
acceptable carriers can be either soiid or liquid. Solid form preparations include
powders, tablets, pills, capsules, cachets, suppositoriés. and dispersible granules.
A solid carrier can be one or more substances which may also act as diluents,
flavoring agents, solubilizers, lubricants, suspending agents, binders,

35 preservatives, tablet disintegrating agents, or an encapsulating material. In



N-{2-[3-(4-tart-Butyl phenyl carbonyl am no) phenyl ] - 1- met hyl et hyl } - N- pr opy!

[ 1- (et hoxycar bonyl ) pi peri di n-4-yi methyl Jam ne trifl uoroacet ag aughéttd0622. 20
EXAMPLE 6 Preparation of a Conpound of Fornula |le as Descri bed |n Schenme H
6A. (SI-N-~3-i4-(lit-(2,3-D hydrobenzofuran-5

yl)-1-met hyl et hyl ] et hyl am no) nmet hyl ) - pj oeri di n- 1-v11- 3- oxopr opvl ) net hansul f
onam de 25 To a solution of N-tart-butoxycarbonyl-f3-alanine (0.31 grans,
1.65 mmle) in dichloronmethane (5 m) was added N, N -carbonyfdiim dazol e
(0.3 gra owée?étmrﬁér is Zhﬁefy%ﬁ\ﬁéé&%hﬁ‘%éﬂ@ alRAsiFe w&ﬁ fidety 0OM
tenperature for 2 hours. reaction mxture was added a ‘sol ution of
(S)-N-[2- (@Vltﬁdj@%W@P@mﬁﬁ%'ftuﬂfaﬁbW?r KD agHVEIPPMPPRGPLIS W’tﬂdlwltm{‘@l peri di ne-4-y
| met hyl ) a ,{m:% I RN (2 m). The
reaction Ea%tjﬁng\%ggfﬁ?orer%a@% or @pgﬁf&;ﬁguﬁgﬂgg%em \%aaés?\%evapor ated and

t he resi deompastegin tHe f@pB\ane|sizstesiiednib® geupery aod talets paefgeblyusi ng 2%
met hanol _ igntlifity REMBHENB B oGIAREHY Iatbet di o ABTRNLIUMILAE! Bthiife

Appropr| ate Ions were conbi ned and concentrated to give

(S) - 3- t entcaiftre REECARBIRBNA FRAGNAtE] MmagnesiunBteRratientadh, vearz Beipsan- 5- yl ) 26

August 20 r@% starch, gelatin, tragacanth, meth iceliylose, sod
1- et hyl et yf' -eet rmr ar?‘lrno metlhy[a)gpl peri di y1 lfosrgoalﬁml one as a sold

(0.76 gramrbcgtym)athytpguulose a low melting wax, cocoa butter and the like. The term
(S)-3-tert. ( 5y|) 5
et hyt et ROPREARG s ARkl ndad dheriaddon LA 8 REAEALA B =

1. 600 nmol )enmagsnaazmgdnae%lta& dqariiar paeeding aa?@p@h'? BOWhrbgl theTamlve eact i on m xt ure

was SUi T &gl lork AOWH SPRARANERid O duPOISq ol iaFhall Whign YR _concent rat ed

under redut pressure an he resi due was pa titioné etwe
di chl or onsadsacieticanditlit NSiwitdirynsaehets@ciddezenghe atsr igainded. L‘é@Metswas washed with

water, dri %o% el ?§%@s§§hl§n&d§cﬁe§aépﬂ6§5 ”&ncb%“&seé‘énﬁ%rﬁ% LfaBE Y&

(S)-3- am t Obenzof U

5-yl) - 1- nedgrhyddmihigirdtisirby | anmi no} et hyl ) pi per| d| n-1-ylj-propan-1-one as an
oil1 0.59 grans, 99%, MH 373. To

(S)-3-amno-1-[4-({[2-(2, 3-di hydrobenzofuran-5-yl)-1-nmethylethyl] 15

et hyi am no} - net @k} mnpxersudla\bl&#quqr@rauipamstiatmnenc(hﬁbeﬁmcgmcafm ptef@ratiomsl ) and

di | et h m
2t 000 vaanghidtio Biedreelibed P, abusfs P Bhy QeEel SESTRMIERE)  "The
reacti on nsoliti ioren pvaparsamoms wdscaiarer mtended ipbe abmreeteﬂcnhoﬁly betore usd tve m xture

uas_veshediid kBl Slara e EAUELaNAS HELERL OTL G NG shongent rated Lo

give a 20 Was purrtied chr omatogra on silica gel
usi 29 3% mebhygemd glyeo! deltkibus mahaMalo@nma:'sitying@génns @acamsnmmﬂm hydr oxi de.
'(A‘g)p r &PE |3a'E %r{; Ea[%% éhjeé’{@ & 3%892' '}\%ﬂegunsdso‘?&?opmg gﬁ %g rgpa%c\{ gy dissolving
di hydr obenthefastianedmpdnent invedthyaret drqdupgasmgab@modmamst tevo)gistabilizdgn- 1-yl j - 3
oxopropyl } met hansul f onamn as an_oil rans. 6 MH 452.  Anal ysi s
25 of the HAVEERMES ﬁggntgaﬁque%%%&peglo%slc e gebgre%ﬁy Cprp’?s”%&g?%el?eqU| res:
C, 51.82; fihelydi%iGed Netive. @&BnpdsBnt |S|waténa/mtryvns®ub$matémﬁu sugh(@S)natural or
N—[ - (2, 3-di robenzof uran

| et hyﬂ”%‘étgms ?ﬁ'rﬁemeg‘%@'ﬂloﬁ? OO FAURPIESHYIsENY %&ar@o%%unds of
30 For nul awkiknapt suspahding agbatsi Satid fgmmeeparatas ihcloye S@b"l@'fsl, de with other
chlorides, and foll ow r’]al%?h} he gra?jgedures descri TN EXanpl e 6A, the

fol | owi ng S6WEOHARS 2P FBHHAT wrcganx%drépggtlowqt%e aciiv
1-[4-({[2- 6&n5dsné‘nlt Rlcpamt dvohe Biabjlizdrs MBifters eirfitididl ehb yihawaino}

sweeteners, dispersants, thickeners, solubilizing agents, and the like.
30
“The compounds of the present invention may be formulated for parenteral
administration (e.g., by injection, for example bolus injeétion or continuous
infusion) and may be presented in unit dose form in ampoules, pre-filled syringes,
small volume infusion or in multi-dose containers with an added preservative. The

35 compositions may take such forms as suspensions, solutions, or emulsions in oily



35 net hyl ) pi peridin-1-ylj-3-o0oxo-propyl}-nmethanesul fonam de hydrochl ori de,
MH 478: 26 August 2002 -66 26 August2002
N-{1-(4-({[2-(3-Trifluoromethyl phenyl)-1-nethylethyl]ethylani no}nethyl)

pi peri di n-1-y1] - 3- oxo- propyl } - N-net hyl - net hanesul f onam de hydr ochl ori de,
MH 492; N-{'1-[4-({[2-(3-Trifluoronetdgyl phenyl)-1-net hyl et hyl ] et hyl am no}
5 net hyl ) pi peridi n-1-yl]-3-o0xo0-propyl }-N, Ndi net hyl - net hanesul f onam de
hydrochl ori de, MH 507; (S)-N{

1-[4-({[2- SBaGUéoﬁkU@Iﬂn@i@gtfBYE%ﬁB%'smeoH?HBdL@bbé’MI? ?ﬂbﬁéfb@@&n
net hyl ) pi peri di n- 1-y| | - 3- ox0- pro -4-met h f onam de

hydr ochl or E4&mplgs pf Silysor napagueous carners diluents, solvents or vehicles include
1-[4-({[2- g g@hél Bpas&aﬁa},@herwcbr %egasbngloﬂg Fybl ewyé.arénd\%ctaue

met hyl ) pi perr1 di ne- car bon - 2-met hanesul f ony - et hanesul fonam de
hydr ochl or pcggmcmquargfqg ethyl oleate) and may contain formulatory agents such as

S 1- k ,g]?( pretale P di J'ﬂ}e?% I
é. Leﬁ fjl n(e 'ie(séar %{]ﬁ%l’ matﬁgﬁ{e%%r]sfdgﬁ%ﬁmtgés?&lh%ane nd;% zje 15
hydr ochl or pgents. Ml}qr@wely( ths)acﬁy? ingredient may be in powder form, obtained by
1-[4-({[2- €§ep§%||§U1£%Q§?léwn‘le"-sé]ﬁit&%Jyeht/ckﬁﬂllk@ﬁmﬂrﬁmsemugﬁchméohstltutlon

pi peri di ne-1-'car bonyl ] - 3- net hanesul' f1 nyl - propyl } - met hanesul f onam de
hydr ochl or pg@re WD e: sunable vehicle, e. g sterile, pyrogen-free water.
(S)-N-{1-[4-({[2-(3-Chl orophenyl)-1-net hyl et hyl ] et hyl am no} net hyl) 20
pi peridi ne- 1-car bonyl ] - 3- met hanesul f onyl - propyl } - met hanesul f onam de
hydrichl ori de, Vhelcaa@oungriof the present invention may be formulated for topical

S)-N-{2- l.] et hyl
ot hyl § - pt Saririticy & B YHEARRZP RGNS dedns of Ll B AXel 't ona do.
hydr ochl or trdesdenmed megeh. ORIARASRIE crealmepmyatqr @nambleowﬁnmmta@edomtmor mul a If

De b |

(S Nt o- 2 dgleqiials Ty bacOWhE i hadiin of sutaple thickening gplor saing

(1- met haneggeérits, nybtaanpaay Herfargiutased with @miagaeous or oily base and will in
85)11 ot e foizd! S ARG S ok dmon T Yoo Gy, (=4 orame.
tri acet oxy ldmpetsingraghetg, 3uspengingagents, tmekeningggemts oaddedng Aferds. stirring
for 5 m ”U%ﬁ?ryl'h%{@%s'kgﬂSglﬂ'fBHBES{?éPéd?ﬁ@sﬂhﬁ&n‘:’n Fr%%ﬁh&%%‘i’o"ze{. . 4_grans,

e and e mX er

0.117 35 no was stirred Tor ano 2 hours.
5% sodi um co@friging astive2dEdts ib7a tavoperhbase, (8@lipthcwas anddedciand t he m xture

was extr aCttl%(aacMnttQ pastilles comprising the active ingredient in an inert base such as

20 gelatin and glycerin or sucrose and acacia; and mouthwashes comprising the

active ingredient in a suitable liquid carrier.

The compounds of the present invention may be formulated for
administration as suppositories. A low melting wax, such as a mixture of fatty acid
25 glycerides or cocoa butter is first melted and the active component is dispersed
homogeneously, for example, by stirring. The molten homogeneous mixture is
then poured into convenient sized molds, allowed to cool, and to solidity.

The compounds of the present invention may be formulated for vaginal
30 administration. Pessaries, tampons, creams, gels, pastes, foams or sprays
containing in addition to the active ingredient such carriers as are known in the art

to be appropriate.

The compounds of the present invention may be formulated for nasal

35 administration. The solutions or suspensions are applied directly to the nasal



di chl oronet hane. Evaporation of the solvent gave an oil which was
recrystallized fromether to give 26 August 2002
(S)-N-[2-(2, 3, -di hydrobenzof uran-5-yl)-1-nmethyl ethyl]-Nethyl (1-nmet hanesul f
onyl pi peri di n-4-yl nethyl )am ne (28 grans, 63%, mp. 99-101 C 5 7B.

(S)-N~, 2-(2.3.-Di hvdrobenzof uran-5-vl)ad:nmethvl ethyl | -N-ethyl (1-nmet hanesul f
onvl - pi pendi n-4-yl net hyl | am ne hydrochl ori de

(S)-N[2-(2, 3, -D hydrobenzofuran-5-yl)-1-nmethyl et hyl]-N-et hyl

(1- met hanegy); j ﬁ‘rm vl é}@;@ﬁf . [ e G- m ) was 10
di ssol ved ?ﬁ"dm&n‘é’t@ anol ﬂ\(eégg’ﬁ??&T t ftggsogﬁe?bn Waes&asér g f.SOM
hydr ogen ckorawialions may b providedimg isingtermultigasedoinv.elntthvadter easevaéd under

d d . i v i | A 3.0 m).
A tor 15" naropgelor BEus B G iialeyas Bl HRhd at MAPRIBHAANCT®, o vacto 1o
gi ve (S)- Nappropfate, pradeiatminssivabdroe ahthg-splulion onstdpehsiomyin]thélcagefla- (

Sone danes b LomEAAPEL B oy LAY A of K HAEHAbARiE e 07 3™,
2-(2, 3. - Di pychpobenzof ur an-5-yl ) - 1- met hyl et hyl | - N- et hy!

(1- met hanesul f onyl - pi peri di n-4-yl met hyl ) am ne phosphat e
(S)-Nj2-(2,3,-D hydrobenzofuran-5-yl)-1-nethyl et hyl J-N-et hyl 20

(1- met hanesul f oAylepgiopecudids ofithgl presdny inventianenéVbd igmatated for 8&osainl €) was

di | ved in ( - 10% . |, T ' ' dded

Ol sl ved, ek fcfloh BPhod B8 IBNRPSOROREL P ok bRgTRlbigr o2, 20050
22 Qg or 1ﬁdhdru$tsatio”ﬁhé' heaqposidued vwill gartesdlly haee @ solil pactictdsizantdr dri ed i n vacuo
(S)- N [2- ( £28MBis 91908 ish OLP WEIRns O 951 SHE R PRUPIR A RELPROPEPES 25

met hanesul bgmlyéq]ispeuomhiinlihrb ?mt,n‘et exdmmerby enigrbnisgtivat € he@cthielingredient is979%) ,

mp. 209-210 C. 7D. Sinmi titut

(S ]2 ( Broynd D s Bet Par WA o) SuboiE Prapelen sehes APPIBPBar i di ne- a-y
| met hyl ) anmicaeboni (CIF Q) tidrezxaatpie dichidsodiffucfametharee, 4richBfofaptamethidey osubst i t uti ng
doschi bed. SpoRHaRkREEbe arbetiliofpe StonEraiBhi ol T eBmsblRaL of
For rzrul a l f2 cgava\im?ﬁecbntainz@mgl’aalt suthGas lecﬁﬂhlm. 'LheI dose of drug rlnay be
N-(2-T4-(2, - Tr oroet nyl ]l.- 1- pet hyl et -N- pr

1- ﬁret Lanfas &PP%?\'&W—% %W?%Faog F %@F%Vi"fem@%\’%@ﬁ n}s‘ﬁ@g%r a§ e hydrate,
M H 451; Npr@didedtihrd 1fo|rmuﬂ>!aaqmbbwberhmxekamﬂﬂe_@;bdswdamhybﬂthblpembmbr’r'c(in _
R L e T T e

sé'tfll3 B |gbcmyl I-vll?E@ifdﬁbm%tmbbwlémﬂiﬁpdwfwbmimG?VFP)a]T‘D@@OWﬂi@f- carffer 1.0

(R) - N-[ 2-( é‘li”r%"?‘l 28PN TATHERYY) The RRTAGT SYTRASTIORRARA PBI TR Hane 10

élfll:; 1(‘) ﬂ)nyl M ph@ﬁg?'démorﬁﬁ 0r eRaMple) if TapsuIdYySoaetitgsd efas. g.[ gdlatirdor bligeB6 (c 1.0

N- [ 2- ( 3- Tr iREFER MG fiecprider MavhegARRiRATed Ry Beaps o(an BheiRane

sul f onyl pi peri di n-4-yl met hyl ) am~ne di benzoyl -L-tartrate hydrate, MH 407;
N-[2-(2, 3-Di hydr.ob 1, 4] di oxi n-6-yl)-1-nethyl ethyl ]-N-et hyl 15

) ) . . e

1- net hanesu?f%nyl gi pgrigdtsj}?n-'ﬁylln%st@k%‘{h;lamy%emhydr oc?ltlvgr@ée,’e[ é] oZé +11.2 (c
1.0 CH30H); MH 397;

N-[2- (2, 3- Di hydrpheprsirhcalitiap $idpaktishs ade prefefatie initldobb @ favrhs. In
such form, the preparation is subdivided into unit doses containing appropriate
30 quantities of the active component. The unit dosage form can be a packaged
preparation, the package containing discrete quantities of preparation, such as
packeted tablets, capsules, and powders in vials or arﬁpoules. Also, the unit
dosage form can be a capsule, tablet, cachet, or lozenge itself, or it can be the
appropriate number of any of these in packaged form.



20 (1-net hanesul fonyl - pi peridi n-4-yl met hyl )am ne di benzoyl -L-tartrate
hydrate, MH 397; 26 August 2002
N-[2-(3-Trifluoromet hyl phenyl) - 1-net hyl et hyl ] - N-et hyl - (1- net hane

sul fonyl pi peri di n-4-yl met hyl ) am ne di benzoyl -L-tartrate hydrate, MH 407,

N- (2- (3- Chl orophenyl ) - 1- net hyl et hyl ] Ny gt hyl - (1- net hanesul f onyl pi peridin 25
4-yl met hyl ) am ne hydrochl ori de, MH 37%

(S)-N-[2-(3-Chl oropheny! ) - 1- net hyf et hyl ] - N-et hyl - (1- net hanesul f onyl

2'726“ din-4-yl msbm/er)saﬁgﬂi'? plt\]é/rmaegmcgréaqgers[a?\h(?@elr f'é%r%m%ti&%:s g‘re?’c%scgi_g’e%l_b » MH
(R) - N-[ 2- ( SinGReémingioheTiyé PeibnceedityPractiod ¢-Mbaembyy 1495, editdthbye 8UW. onyl pi peri di

1o (5 MbEE Pee P RAES DR B Ediicrd fatn R rextaeny 1 [ - ¢ Cert:

but oxycar bo Hybr)epémeﬂ\iwbhafmayémlealhydn}mndme cbydi‘rm@é ebingeundwiind 84,

L\Huz 3h>[>|: ';raro %Q& B'EHFt hyl ﬁéeh%p.ﬁxggﬁ opé/l - - met hanesul f onyl pi peridin

N-[ 2- (3- Ami nosul fonyl - 4- met hoxyphenyl )-1-met hyl et hyl ] - N-propyl 35

(1- net hanesul f onyl - pi peri di n-4-yl me i.ne hydrochl oride, MH 462; 26

August 2002 -s9 _EQX_@E‘S

(R -NT[2-(2, 3, -D hydrobenzof uran- 5- yI ) - 1- net hyl et hyI ] N-et hy (
- - DI 0, -

(llorrec'lt_lhear_li)esu:\/;ﬂn l Polllgvev{nlgdprgpadfa ns an x?zimn]es aré glve to enable ?hé)s’e s[«%g 5-9 (c

N-[ 2102, 3- Dlnhbiéléﬂb@mé dieafy &dérétaddamtv/mtzmelt%e Dreueal iapempyl mpehyl 5
(1- met hanesul f onyl pi peri dj n- 4- am ne, hydrochl oride) MH 407;

Y,
N2 (25 PR S s eoeasy in RSCHRA GG SRk Gy merel as
(1- et hanesgbif,%nmgnguv@%mdc}bﬂeéembmtthyﬂebam ne hydrochl oride, MH 395;
(S)-N[2-(2, 3-Di hydrobenzof uran-5-yl)-1-net hyi et hyl ] - N- pr opyl
(1- net hanesul f onyl - pi peri di n- 4-yl net hyl ) am ne hydrochl ori de, MH 395; 10
N-[ 2- (Benzo( 1, 3] di oxol -5-y1) - 1- rrephgbghm-hdmw- et hyI (1 rret hane
sul fonyl pi pendm 4-yl net hyl ) am ne I oc
N-[ 2-182, 3- Di hydr BISBAAYPR 04 P §oFIROHD oyiqmyl%ﬁ%armﬂ}n Rhemsrpyl
(1-net hanesul f onyl - pi perl d| n- 4-yl| rnet hyI )am ne hydrochl oride) MH 411;
N (2- (2, 3- DPhydr 8t lyN:-25 droDeRdgirast hy| | - N- propyl 15
(1- met hanesul f onglsoRifBRTH éluaorﬂo-mlmhww@rmonﬁarh [\@@HJSOG o4 mdé)HaRg5:
N-[2-(2,3-Di h drobenzofuran6y5- 1-net hyie 5/ &
( 1- met hanes &1 FBRPMasthane 812@')1UVPHE’?WW%?{WB§ W)CWQ)%?ICI’ qrepwige tp 381

N-[2-(2, 3- DshYéH %ﬁ@ﬁﬁ&#b%a&né&'ﬂm turAiR @WG HaYhJ d\éw@hp% 'inm?t hyI [

- met hanesul f on e in-4-y am ne rochl ori de, 7;

N2 2{03 &oiﬂﬁ%b@ﬁgﬁfﬁ(qﬂ '695.’2?’@ Be’jHO%Of f5rFB‘PH FePrW'P? ihe %QCHSH” the

(1- et hanes uéafcﬂary{e%;ﬁ%ﬂueh RadmilnBhdyar 809 0 ThY dbRE6H Rk €8oleditbd24. 1,

N (2- (4- Met hyl t hi ophenyl ) - 1- net h%l et hyf]-N-ethyl - (1- met hanesul f onyl p~peri di

n- 4-yl met hy! %ﬁt%én%S?‘d?r%m?dP?@é rqp\eﬁe Wﬁf -apidedtall g pryce( After stirring
ndan-5-yl) - %v%?ﬁ fghy lusd @é‘clxoﬂ\bvgyﬁyé%ﬁgﬁwm%ﬁyé% gdrocnlorlc acid and the

(1- met hanesul T onyl pi peridin-4-y ) am ne h rochl oride, MtH 405;
mixture was extracted with ether. Evaporatlon of so vent gave 5-(2-methylallyl)-

25 2,3-dihydrobenzofuran as an oil (43.4 grams, 89%). M* 174.

B. 1-(2.3-Dihydrobenzofuran-5-vlipropan-2-one

A solution of 5-(2-methylaliyl)-2,3-dihydrobenzofuran (58 grams,
0.333 mole) and pyridine (27 ml) in methylene chioride (450 mi) and methano!

30 (150 ml) was cooled in a dry ice/acetone bath and a stream of ozone passed
through for 1.0 hour. Thiourea (18 grams, 0.24 mole) was added and the mixture
was warmed to room temperature. The resultant precipitate was filtered and the
mother liquor evaporated to give an oil which was distilled under reduced pressure
to give 1-(2,3-dihydrobenzofuran-5-yl)propan-2-one (32 grams, 54%), bp. 110°C

35 120mT.



N[ 2- (1 ndan-5-yl)-1-net hyl et hyl ] - N-et hyl - (1- net hanesul f onyl pi peri di n

4-yl met hyl ) am ne hydrochl oride, MH 379; N-[2-(i 26 August 2002
ndan-5-yl ) - 1-net hyl et hyl ] - N- propyl - ( 1- nmet hanesul f onyl pi peri din

4-yl met hyl ) am ne hydrochl oride) MH 393; 30

(S)-N-[2-(3, 4-D net hoxyphenyl ) - 1- met hyhet hy! ] - N- et hyl - (1- et hane

sul f onyl pi peri di n-4-yl met hyl ) am ne hydrochl oride, M H 399;

N-[2-(4-Ni trophenyl)-1-nethyl ethyl]-N-propyl-(i -nethanesul fonyl pi peridin
4- yI met hyl ) amme hydr ochl ori de, MH 398;

N-[2-(3,3-D nethyl -2, 3, -di hydrobenzofuran-S-gI )-1-met hyl ethyl]-N-ethyl 35
(1- met hanesul f onyl pi peri di n-4-yi hydr ochl oride, mp. 67-69 C
26 August 2002 -pifparation of a Compound of formula 4 as Described in Scheme A

N-[2-{3-N trophenyl)-1-nethyl et hyl J-N-et hyl™- ( 1- net hanesul f onyl pi peridin
4-yl met hyl ) am ney

(SN (2 (2 2 D ey hyI@ﬂg-oéfof;mglrao%gnggf)ﬂ? Inizing the proceduras 9esCiRed\ et hyl
1- net hanes WyNaRalp e §-dVed WI’TmétS’FiS’IJ }%rﬁsﬁésﬁyd'r Hl 6h¢e198@, BP409; 5

N (2-(Benz 1 t t 1 Y. 1- net hanesul f onyl pi peri d~n
- yi et by o0 Sl BB SHeT {9 B Rt

N-[2-(5,6,7, 8- Tetrahydronapht hal ene- 2-yl') - 1- met hyl et hyl ] - N- et hyl

(1- met hanesyl f onyl

N-(2- (Napht'hial e

pi peri dm 4-hwidmehleptig ami ne hydr ochl ori de Vi+H 389 and

Ay ROy ) am ndohy i aaray B S5 bt ) RRERES Y R e

Pr epar at i orsobftiofi of 1 -(2,3-dihydrobenzofuran-5-yl)- propan -2-one (32 grams, 0.18 mole) in

i e DS AR B TR bl bt st
1- net hanesuf/afs)embplamsm“fochm@LMEbmﬂancfrrblmwalsadiisaoldéd:ihlanmm'rmt hane (10 m)

iy abondatri )R8 habey nitkelbavdiids Buarkil was adsar ot MEREL. 21

grangp 5 mmé&r)ydrwgedlatfhﬂ "rsomest toa2é r(omﬁs nThHe catdpst wastfiteredvatsamdtbeed to 0 C

and triethyf 2 ded 0 the addition
was conpl etye‘))?“% %%Cfd'fmd)v\‘/’\'é@ al\arﬂrrgécf%? ?hlg r?‘pq'é?rg\tq‘t'}?éagﬁf’(fsg'{t?re ed for
about 1 houand S&duo gived SaSiFb{a- (mmdfﬁydrab@ezuf/amnasdylpd ré&Bylathyl}-and t he

separ at ed r i¢c Layer was e ted nce di chl oronet hane (20 m).
The conbi ngﬁpﬁ?%gegﬁ‘ygam'gégfygr%gpgé gE R Pl\%\ft l;l?/drochl oric acid (25 m),
saturated sodi um bi carbonate (25 m ), dried over magnesium sul fate, and

conc%Btrat to Qi .
(S (2-( 3, - di=hAd . : 5 N Fyl - (1- met hanesul
f onyl pi perlgmreévlyimmarbmyl )am ne as an off Whl te foam (2 21 g). 30 A

(L et ﬁznzluf?2,n%waéff%ﬁw%“r‘éfxcirfo%oégf#érﬁ?rpif?(Viz?n@f: gasgtgplbe o
tfat r ahydr of suspendien ofl(S, SRN-[2¢zl s diittidegbenzefutan-By$uspengiemyljof |t h| um
al um num

1-phenylethylamine hydrochloride (26 grams, 0.08 mole) in dichloroethane
25 (300 mi) and triethylamine (11.5 ml). After stirring for 5 minutes, acetaldehyde
(4.8 mi, 0.086 mole) was added and the mixture was stirred for another 2 hours.
Aqueous 5% sodium carbonate (400 ml) was added and the mixture was
extracted with methylene chloride. Evaporation of the solvent gave (S, S)-N-{2-
(2,3-dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyl-(1-phenylethyl)amine as an oil
30 (23 grams, 91%), M* 309.

C. (S)-N-[2-(2.3-Dihydrobenzoturan-5-vi)-1-methylethyllethylamine
A mixture of (S,S)-N-[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyl)-
N-ethyl-(1-phenylethyl)amine (23 grams, 0.074 mole) and ammonium formate

35 {30 grams, 0.48 mole) and 10% palladium on carbon (3.7 grams) in ethano! (300



hydride (0.38 g, 10 mmol) in tetrahydrofuran (10 m) at 0O C, under a
nitrogen 35 atnosphere. The m xture was heated at reflux tem)p\[,g@ylzgoior
hours and 26 August 2002 -71 cooled to roomtenperature. Water (380 ni

was added dropwi se to the m xture, followed by 15% sodi um hydr oxi de (380

m ), and additional water (1550 ~L). Thg.m xture was stirred at room
tenperature for about 15 mnutes and filtered. The filtrate was washed and
rinsed with dichloronethane. Evaporation of the solvent 5 gave a col orl ess
guat mlc Ee)s(mga{ hé_‘éi‘ed’@r?dbr%@dﬂbf‘gfhdﬁ%r‘iﬁé Abkredhdsdhefd LA FHBbIvent
(S)-N[2- (2\A@semmaﬁeét§%a%faﬁeaﬁusmcﬁ V@%ﬁﬁﬂ'ﬁﬂ@ﬂ@hﬁ’?@-”e‘i%wdwm met hanesul f
onyl - pi peri ) ~ 10 Route
() RPN fgyé}géde\!{aﬁg%m& E%&?al?o?r\e g%{ gﬁﬁ% ;H'fa3é§b%b<?(:§ N2 (D3

i sonr opyl suﬂmmbbﬁn%ﬁélﬁfﬁmﬁﬂ‘%iW%!'ﬁ?Y'Y&éW‘m'nélaﬁm |14|grara5t9r2é6)er 0 a

m xturge of Byf2-{4-met hoxyphenyl) - 1- et hyfet hyl ] - N-ethyl - (pi pend~n

4-yi met hyl )am ne hydrochloride (0.2 grans, 0.55 mmle) in dichloronethane
{10 15 m) was added triethylamne (0.4 m, 3 mmole) and isopropyl sul fonyl
chloride (0.1 m, 0.89 nmole). The %E%‘ﬁAﬁ@N’EXt“re was stirred ai 22 C for
16 hours. The residue was concent educed pressure and

partiti oned dedliwoatietPrepaation af @ Composatl sbthrmniald @alEsrdlbed is@aberen. The
dried (anhydrous magnesi um sul fate) organi c phase was concentrated under
reduced pressure. The residue 20 was subjected to col umm chromat ography
over silica gel el ut| ng with 50~0 et hyI acet at el hexane cont aining 0.5%
anmonium hydv oxi €& s Y an dmire b doriciey| - L-tartrate salt
to give NN[2-(4 I

1-i sopropyi sul foﬁ gﬂégrl ﬁ%n%(‘j% "ﬁzwﬁg ?’tgrhﬁ%ﬁé 1d benzahﬁ%yll)_prf’ﬁ? ? & (0.211
grans, 51 %1. 44&/§rams3£87mt(nbre¢eetbﬂsm)ne rﬂlﬁromon&a k0. halgkqms Quinstale) uanchg

N-[2-(4- h N— th 4- I

N2 e RS T S Sl s BB b g T B = e
sul fonyl ch Ite:mpd_atm tan 30trhieutes U Them pbdiainl toadetiegborungdidd (205\gragnst e.7
procepires \?\irﬁ@%v?%%g&iegﬁﬁ ep%ﬁao”pl‘r%e mIXtuFeh\.%agglrre hakr nq(rg%enq%s of 30

F | f
N?{ r2TU (2 Met hnougspmeidy iohal]ethysamyied’tyd;dchlordde(myIg{z(rﬂxshwahadeeaul Abery|
di n-4- d hl 85-86 .C:
E”sl)o eF\L [ I2n(4 K‘@‘Pﬁ él‘%gﬁm;}ﬁp‘ie"‘i H%?‘Y%ﬂ °g'{4%7|‘?'“¥\ﬁt8ﬁtﬁ}ﬁ‘?'( YR WL 1% onyl 35
pi peri di n- 4-spdioet hydroxide mmpc(socdn) dnenﬂeyer[ahpdmu&hiag&eéuurrﬂsﬂa%@-l) 26
A t 2002 ,.-72 R (4- h -1 th N. et hy
St hanesaeRNeThTBReves ikt VA Boha A% T T b e teti S o5 12,0 (c

1.0 CGBOH); methanol acidified with 1M hydrochlonc acid in ether and the salt was precipitated

N-[2-(4-Me h N-ethyl - (1- h | f |,
oi por i - 49 1BER pEyian REShRbC LG Shitfues g 47558 brogave
N-[ 2- (4- Met rwwpmrrwtz} 3htmbwlmmr]b]hyl‘énﬁmélWdr()&hlonde 1.4 grams, 85%),

trifluoroneth Wi m 4-yl net hyl ) am ne dlbenzoyl L-tartrate, MH
e ! 590 Rl

25 B. {2-(4-Bromophenyl}-1-methylethvljethvlamine hydrochioride

A mixture of 1-(4-bromophenyl)propan-2-one (5 grams, 23.5 mmole),

ethylamine hydrochloride (19 grams, 0.23 mole) and sodium cyanoborohydride
(2.22 grams, 0.035 mole) in methano! (100 ml) was stirred at 22 °C for 16 hours.
The mixture was concentrated under reduced pressure and the residue was

30 partitioned between 1.0 N sodium hydroxide (25 ml) and ethyl ether (60 ml). The
organic phase was dried (anhydrous magnesium sulfate) and concentrated under
reduced pressure. The oily base was converted to the hydrochloride salt and
recrystallized from ethanol/ethy! ether to give [2-(4-bromophenyl)-
1-methylethyljethylamine hydrochloride (3.8 grams, 58%), m.p. 175-176 °C.

35



N-[2-(3-Trifluoromethyl phenyl)-1-nethylethyl]-Nethyl-( i -| sopr opyl

sul f onyl pi peri di n-4-yl met hyl ) am ne di benzoyl -L-tartrate, ?gﬁgust 2002
N-[2- (2, 3-Di hydrobenzo[ 1, 4] di oxi n-6-yl ) - 1-net hyl et hyl ] - N-eth

(1-isopropyl sul fonyl - pi peri di n-4-yi met hyl ) am ne di benzoyl -L-tartrate, M-H
425; - 47 -

N-{2-[ 3- (4-tent-8utyl phenyl car bonyl am no) phenyl ] - 1- net hyl et hyl } - N- pr opy!l

[ 1- (4- et hyl phenyl sul f onyl ) pi peri di n-4-yl methyl ] am ne trifluoroacetate, MIH
604; t B

N-{2-[3-(4- tert Bu'tm)l/ifr% Sy t(lzlélttrl on g%:rrr\]d%heﬂylw?;fan 2 et ﬁrl e(? hyl } - N- pr opyl

[ 1- (i sopr opymlsmﬁaﬁlmwrppafm@rqwlMﬁmtyem@tﬁms]mQrélonall)'fremgcloaeéwmne M H 556;
and 15 following .

N-{2- 3- (4- t €N OBELS B’ﬁgna'fdcé”r_%"g R e 9PSeibed 2PoXG 12t hy 1 3 - N- pr opy

j 1- ( met hanesRieparayibn ﬁBp‘éxedplmng/cmpquanhformdari Metsopreperedat e, M H 528.

7H. N-f:2

~4- Met k?anesul fonyl phenyl) - 1-net hyl et hvl | - N- et hyl ~1- et hanesul f onyl pi peridin
- 4-yl met hyl | am nel2Hgdriewrhphenytd -methiiatiyllethy@ming hydrochloride, m.p. 146 °C;

4yt 1ot hyl ) am (8 tRpACRat T Py DR b PR e 002 s leous.

met hanol (7 mip. 1849858dGed to a sol ution of OxoneO (0.73 grans) 1.2 mol e)

i and e sol . O g T She Ryt TimEniie e B B R i .

The mitot ure mags 18811848€Ced with et hyI ether (50 m). The organi c phase was .

pressur o The. pr o et mEbBIBh AL Ha B S R A eI 4T o ety
et her to gi vieydbghloridé; mep. H&neisal Cony| phenyl ) - 1- net hyl et hyl J- N-et hyl
(1- met hanesul f onyl pi peri di n-4-yl nmet hyl ) am ne hydrochl oride (0.25 grans,

9299, 30 mp. 92-93 C 26 August 2002 -73 EXAMPLE 8 Preparation of a
Compound of Formula | a as Descri beBRERABATEON 4] 8A.

S)-N 23D|db It N-et hyl f1- hol i ne- 4
D L A S
(S)-N[2-(2, % di h [obﬁr}zofurban- . -Net hyl - (pi peridm4-ylm
et hyl )am ne (0. 5= - (0.15 grans, 1.48

nmrnol e) mdi chl or Toat ‘stauﬁaor(ét mﬁendate Qcﬁbm;ﬂncaddie(dogrmm mo&@lrum on of

The.mixtur o S6ET8rVoRasSsE PNt R Pk apdoite e hae ¥es ARG Ao ol vent

10 was renpvbgtyidicteborizte (186l granes DUISS. mdle) biemagségiura owkie (addeambenzene (4

nent oclinder OB FUREY amea iy o€ sliged8) SR maeadbels towier Meoauced

pressure andnﬁh@erv%!fdﬂeaed/\am tharfiltidte wae@chi&mam\em sty biggiettared and 1 N
sodi um hydr oxi ani ¢ é%a er_was washed with brine, dried over

sodi um sul f ale@traf%ed;\ﬁhi& giSﬁlgmert '{tbe argegic layer was dried over magnesium

(IS) N'[Zd(Z 3uld=.4|té1‘g'1ﬁtﬂ obrerenahietamdsr iduedd prishytk &b bmb]ﬂ-\{f@t-bmbx;(c%udmym osul fon
yplper||n4yrrety am ne as _a Vi sScous o] 0. grans, 70%9, MH 401. A
m xture of (BPSREPeHeEr HP%%&BB@%%@H?{S{-@')@%m hyl et hyl ] - N-et hyl 20
(1-chlzg osul fonyl pi per| di n-4-yl net hyl )am ne (0.18 grans, 0.45 nmol e),

nocphol i ne (Q.04 0. 45 moj ). and dii ﬁopropyl ﬁt hyi am ne (0.12 grams)

0. 93 moi e) Bn te ROV piDgliqingada(Nay; ] eRDOKRIBIISt ure for
16 hours. The sol \reratscm&mr&rfqvaﬂbme%arwgu&séhdm@s%umxm%chﬁ7r7eSI due
was partitioned between dichl oromethane and he organic | ayer was

dried over p&falSsOff maled iy demaiomneihaned?ab shvatagdpdyy, \%d@eﬁwyet%ym ch

was purifiedaRiind hRfbeHidHdRNBI0sHARNY.098 nSdid)l e@ogﬂipywyiwmﬂe%zemyl acetate
in hexane. Appropriate fracti ons were combi ned and evaporated to give

(S)-N-$@- (2, 9@%ﬁeﬁ%@ﬁ%f%ya\?@eyx*w@m%(1&%gwaynw&7ﬁwolf>1ar{dnor phohne- 4
-sul fonyl) - p'dﬂﬁéthﬂhr'ﬂxrﬂ)p%ﬂfﬁé (W8 Lpdhdl§o @ia?ﬁbiéa' |The(r9|xtjca?@wa§§%ed M rb’oﬁl\52

Anal ysis % of the hydrochloride salt: Foun H 7.62; N, 8.24.
Requi res: C, t@apeatureford gpuray, Thee ipsolulg, SOM Wﬁ$ éﬁm«)vedsiwé&ratmt iifidgthe

(9 N 12 (2, fithe WaL BOROARGIANRT Vdlinda Eﬁésedr'e%fwvwre&.efﬁ whRhREs! di n- 4- |
met hyl ) am ne w 't er conpounds optionally substituting
mor phol i ne wipurifiest bueﬂamhﬂergatosrﬁphwmﬂwam@l elh@nmwm&%r&tbyl acetate in



26 August 2002 -74 described above in Exanple 8A, the foll ow ng conpounds
of Fornmula | ~c were prepared: 26 August 2002
N-[2-(3-Trifluoronet hyl phenyl)-1-net hylethyl]-Nethyl-[1-(dimethylamno 5
sul fonyl ) - pi peri di n-4-yl met hyl ] am ne d~benzoyl -L-tartrate, M H 436;

N-[2- (2, 3-D hydrobenzo[ 1, 4] di oxi n-6-yl 3g 1- net hyl et hyl ] - N- et hyl

[ 1- (di nmet hyl am nosul f onyl ) pi peri di n-4-yl net hyl ] am ne di benzoyl -L-tartrate,
M H 426;.

N-[2- (4- Trlﬁéxu@é m@wyl wmeﬂsmbﬁycérvasawpr éridnel4-(\Nnedtihory=-N-fnetisiinret hyl am no 10

sul fonyl) - pi per ~d~ i benzo I-Ltartrate MH436
(S)- N 2- (?asb%aﬁy%%%é'hg@ﬂf/ g@"}ﬁﬁ f) ["hé ®thyl]-N-ethyl-[1
(pyrrolidine-1-sul fonyl)pi perl di n-4-yl met hyl ] am ne hydrochl ori de. Anal ysis

Found: C, 57.01; H 7.93; 53. Requires: C 56.99; H 8.19; N, 8.67,
MH 436: C. 1 (tert-Butoxvcarbonvl)plperudlne-4 carboxaldehyde

S 2-(2,3-D I %ﬁﬁi =4\ 1, 1- di oxo
(15) t *E)m)g phol i n-i;wg R BHbﬁﬁ%ﬁ%ﬁ%ﬁﬁbwj@éﬁ]ﬁgﬁwmﬁgﬁ (()I’I de, M-H

500 (O N methyh AR RO e BALEPIS) I oA BT (ShOOTAA | 1
(thi onor phoéddé@mﬂﬁl@r\’llai&ﬁlbfur%myeﬁdé @' S‘Ql‘érd‘sl ﬁ%b%dléﬂh 'BQHBXQEP@% Oﬁ'hge

Anal ysis % Found quires: C, 6; H, 7.69;
N, 8.13; M Heag®n rgpm.urg(cyas stlrred for 30 mlnutes then ethyl ether (100 mi) was added

N-{2-[3-(4- fBﬁ’JWeogl?}f Yé%'&ﬁﬁd’é&@’(ml a@ln%%%}m&ecﬁﬁ Qﬂ(dtﬁér@bl }-N-propyl

[ 1- (di met hyl anmo fonyl ) pi peridin-4-y ]amne trifluoroacetate, MH
557. 18C. 3- mm.q;te(S( The Q:ganrg Iqugw@;(ﬁegg@,%qqﬂtgﬁagugq)us)layer was extracted

1 met pnylxteL %.kﬂoghygétgﬁam%w@mrg%b ekt&fa %/a§w Eegkmama%op' oni ¢ acid
trimethyl si $qdnmy§2mad@n@@ mUt@nawater ﬂOi/60'Fﬁ¢tﬁC£§>)aﬁd1W®l€51dOﬁﬂ overisedmas heat ed

under refl

(S)-N-[2- (ug%ffa%r ydr rEgﬁt;%t éj}l gén)é-r '%é %fessue oegt'Y"le ](te but%yfa(rtio%ym orosul fon
yl pi peri di npiperidimerdtcasioxaidihysie(as. &h oji (B2, grerrso%‘ﬁﬁblf\é’}'l RA1&icetonitrile was
addedgand the m xture was heated under reflux for another 5 30 hours. The
reactiron m xture was quenched with nethanol and evaporated to | eave a

resi due which was purified by RP BREPARNHON 5C4 col uim using a gradient of

5- 65% wat er/ acetﬁ%ér"ahé o@@&ﬁ&&ﬁ@ofq l:l‘nuiatl‘?'afs.' %fg%ﬁﬁﬂ S%P?féb Appmp“ ate

fracti ons were conbl ned and ev porate grve (

di hydr obenzgf ur an el desdn R AR &b&Wné‘%B%WEE%DP' per | di ne- 135

sul f onyl ar ni ho] -propronrc ac as a trirruroacetrc acrd salt (0.14 grans,
51 9%, M-H 26 Ausgiwicn 2002thangsuliebyl.chianide y28 i, %.3¢malellin C, 48.22; H) 5. 88;

gom?)og)gd 5? &El'('n)l F‘O%'Ijetg:?%ééoq@ascr a gd%dgdromgssg 1+d 3 SRW*'Epgnénf -hepar ation of a

~(S) - N- f 2- f darboxylic @Rid B bster (H0egrams L. aanblw)la)'\d]methylamlne (53 mi,

met hyl et hyl A - pi i di 'o- t | f onam
fo 1! ot Y] G ShmBh OB R (BT b D¢ SHE | lboh i B stpRasul | 072
mol e) in dachbSEdoes haws. T sdijtionasasadairedoitiu $00 al wetent dried of
S-N(1-(2 ]

oyt Sbens BiPirous magnesium suiate) and Songenyaies upderIasvopd Pressyle: TS | ) ami ne
(0. 6&25gr anssolid. r@@idmﬂae)nti.:mte;&wlltﬂ v0®@mbethainethér? cotlected Bydiltratmoand drigd xt ur e

d f h d
ot assi um ci 4R ATBCnaNGE RGeS0 R Riack 0 alf I RS ) T

resi due wasm.p. 91-92 °C.

B. 1-Methanesulfonvipiperidine-4-methanol
30 A solution of 1.0 M lithium aluminum hydride (200 ml, 0.2 mole) in
tetrahydrofuran was added dropwise to a solution of 1.-methanesulfony|piperidine‘

4-carboxylic acid ethyl ester (68 grams, 0.29 mole) in tetrahydrofuran (500 mi) at
about +5 °C. The reaction mixture was stirred at 5-10 °C for 15 minutes. Water
(10 ml) was added dropwise and the mixture was fiitered. The filtrate was

35 concentrated under reduced pressure and triturated with 50% ethyl ether-hexane



purified by flash chromat ography on silica gel eluting with a gradient of
25-50% 15 hexane in ethyl acetate. Appropriate fractions wep_gAggggiz@gg and
evaporated to give

(S)-N-[2-(2, 3-di hydrobenzof uran-5-yl)-1-net hyl et hyl ] - N- et hyl

(1- et henesul f onyl pi peri di n-4-yl met hyl.)ggd ne as an oil (0.36 grans, 46%."
To a solution of nethane sulfonamde (Oi 8 grans, 1.84 nrnole) in 20
d~met hyfformam de (2 m) was added 60% sodi um hydride (0.048 grans, 1.2

ol e) in mopeh@l TRE l'esu-lﬁh wm@cgon@Wamc)@nwt&j dRsdiAbfveat 120 C for 30
m nutes, and cooled t C. A solution

of
(S)- N—(2 (2 rgetaerpﬁﬁg}fgm&eﬁqneaﬁ regthanol (46 grams, 82%), m.p. 96-97 °C.
1-rnethyl ethyl]-N-ethyl -(1-ethenesul fonyl pi peridi n-4-yl net hyl)am ne {0. 36
grans, 0.92 nmmol) in di rreth Iformam de was added all at once. The reaction
m xture 25Gnas Ad4ethe i 4 3 gvdeThe sol vent was evapor at ed

unders reduced pReFMioR oaaﬁlnét sdﬂ%&id@l{gg‘ﬁﬁso B3 Fridle) 'u@&@ﬁiohﬁ‘ié@ﬁ&fb (300
d~chl or onet hane and wat er er was dried over potassium

car bonat e ANAVaSagRcRIMY o2 F@'&U‘éﬂ 8‘ ‘?’@é\f' Ué"%?@ﬁ TS melekd by f1ash

chr onat ogr éEberd#ﬁétHSné?b‘@Yﬂml%fi‘Ie@t% Aﬁ\%?ﬁ@ﬂﬁ«h@tfe?, afdoRftibh @P§- were conbi ned and
evaporated to give ( ?

di hydr obenﬁ@mﬁ*’@ﬁw@w P)Pel'dWEtﬁWeglaﬁ‘Ql M&mwmﬁﬁ%&}wetehw 9’9“'9@!‘“9@"5}?@ 1sul f ony
| Jethyl}- oS B8TLAR AR IhinifbsE amrﬁmet%&a MiHnfi8ks Anal ysis
% of the h rochl oride salt:” Found: C, 8 10 Requi res:

C) 4¥59; Flddqd 4Phe mixture pas consz@tm%yﬂdqoeepcew%ureanﬁ thgresjdue
substitutiggs %aﬁfﬁbﬁéd)ﬁétmélen Bty Qébféteqwzqrxéeﬁam meﬁ(z%lrﬁm O?ﬁé)ﬁ%;aneul fonyl
chloride) and follow n procedures describ above 1n

(S)-N-{2-] ;phgs[e(\gaq driegl &“MM@WQ@WW%{H%U%P) af}i eRRcRRtratedyngast hyl am no} met h
yl ) pi peri di | dar PG s 5
prepared. S@NéaE%s@&%jpf%g%ﬁﬁ%%ﬁ?ﬁ@@r%%ﬁlﬂ%%n ds og-ﬁ/i %ér\éynglegig(%?nég% Descri bed
in Schene gldeumgtr@aesmf@nsngmendlne-4 carboxaldehyde (34 grams), m.p. 97 °C.

N- (2¢4 3- (Fur an- 2- car bonyl am nol phenyl | - 1- met hyl et hyl ~- N- pr opvl

] 1- met hanesul f onyl - pi peri di n-4-yl net hyl ) am ne

N- ( 2- { 3- Ni {x oph&irpiidrly 1 suhstitwibe ragihnesuliermp phlofdel witheothanedoridesgndi peri di n
4-yl met hyl % i rRop. .( wer e conbi ned
w Th ot handiopBE R et s iese Bt H e sA el " The

resul ting zgmﬁowmqirﬁomaﬂmeee@pamﬂ the soI vent rem)ved under vacuum
The residue was dissolved in ethyl acetate (10 m) and a sol ution of

pot assi um carbonate (500 ng) in water (5 m) was added. The mxture was
cool 2@ in an i cd-(MrpholineAcgashonybhiperitine-4 Grigixaidehydeasmad d8d94Rd the entire
m xture stijged for 3 hours. The layers were separated and the organic

| ayer dri eél over magnesium sul fate) filtered, and 20 the sol vent renoved.
The resul ting oitH{Gyalshexdcenatpnyljpipesisinoapaaoxaidehytie MMiyB28ochl ori c aci d
(1.5 mM) in ether was added. The resulting salt was filtered and dried in a
desiccator to give N-{2-[3-(furan-2-carbonyl am no) phenyl J

1- net hyl et hyl } - N- propyl - ( 1- et haneﬁ)ﬂﬁfMﬁ&EQi peri di n-4-yl net hyl )am ne

RIYFrZ %gl (r)u“t?gphgrﬁ%a)%g%nrét ‘Qiuﬁé k@rrnb %%B%éc[rﬁgﬁggﬁ?r%eme?pl peridin-4-y

| met hyl )am ne with ot her am nes, and:lmpel(a)nal Iy substituti ng 2-furoyl
chloride with otl\p_ f

descri bed a1§‘0v Pre
were pr epardﬂd[drochlonde hemihydrate

N-{2-[3-(Cycl 0helxo & Lr%ooq)f\l m4n%e&%§§lghe]ny% 1-metp\¥let%t G]e‘tlﬂ;lar'r\'ulfn% opy!

30 hydrochloride (2.0 grams, 8.71 mole) and sodium carbonate (3.2 grams, 30 mole)

in toluene (75 ml) and water (50 mi) was added dropwise 1o a solution of 1-
benzyloxycarbonylpiperidine-4-carbonyl chloride (2.67 grams, 9.5 mmole) in
toluene (25 mi). The reaction mixture was stirred at 22 °C for 16 hours. The
mixture was diluted with ethyl acetate (100 ml), the organic phase was dried

35 (anhydrous magnesium sulfate) and concentrated under reduced pressure. The



[i-(norpholine-4-carbonyl)pi peridin-4-yl met hyl Jam ne hydrochl oride, MH
513; 26 August 2002 - 77 26 Auqust 2002
N-{2-[3-(2, 5- Di oxo-pyrrolidine-1-carbonyl ani no) phenyl]-1-net hyl et hyl }
N-propyl - [1-(norpholine-4-carbonyl) pi peri di n- 4-yl net hyl ] am ne

hydrochl ori de, MH 485;

N-{2- [ 4- (Cycl ohexanecar bonyl am no) phenyl ] 1-met hyl et hyl } - N-propyl 5

[ 1- (nor phol i ne- 4- car bonyl ) pi peri di n-4-yl net hyl ] am ne hydrochl oride, MH

[513( rrtl\)l; { ﬁol[ ?nsg fh)g ar %’tﬁ&{%d t|%;r)ﬂearIg ﬁ%pﬁﬁgvérfroé?ﬁgf%k‘%wyﬂ}cg roc é gh MH
459: N ( 2-[ aOt/Mhyithaﬁ@mmeesam@Jrﬁw NrtA-tHHopthenyttieng!)- rmnmpyletww\ﬁrewpr opyI

[ 1- (mor phoi { N@seds GBkRameh) P&k Jrchren)i ikt LAt BeitbeloehLipT s e,

516; 10

N-{ 2- [ 3- ( 3- gearhe8pikleMyHc4d%ony| ani no) phenyl | - 1- net hyl et hyl } N-pr opy!
(1- (n@r phol ~ne- 4- car bonyl ) pi peri di n-4-yl net hyl ] am ne, MH 53

N-{2-[3- (4- Met hoxyphenyl car bonyl am no) phenyl ] - 1- et hyl et hyl } - N- propyl
[ 1- (nor phol i ne- 4-Acaidrawf Nﬂ?ﬁﬁm&!’nmﬂh%wﬁ-wmymyﬂd\l eMyt-H -G8azyloxy-

5 I
(12 Mnauahensh SRR o LY D ke 1
N-{2-]3- gFlu pawaﬂ)mdﬂgoglyramm*)mmﬂl qﬂ) waﬁmlyhlyabemdltyﬁ Rt DR EB 281;79 BO p.s.i.
1- (o] - 4= i ] :
[N- { (er?gp( Na?)%%épé%i - cé%%cl}%ﬁvégnr&ngéb% {"f%fk%wfi ﬁh% @Fﬂﬁvl \}'a-lﬁ\l- propyl
[ 1- ( nar phol come&nmmdamdpk Jepiuped prbissurd-ty laaeé R} annetaoxwhéh)ﬁﬁV 20

N-{2-[3-(Thio 0) phen | et r
o phol MR EYFRCADATBE A AN haris Reained (1 {oterks, 88%
2- [ 3- (NaptHBEOSeNne- 1- car bonyl am no) phenyl ]-1-nmet hyI et hyl } - N-pr opyI
(nor phoi i ne- 4- car bonyl ) pi peri di n-4-yl net hyl ] am ne, MtH 557;
2-[ 3- (4- Ni trophenyl car bonyi am no) phenyl ] - 1- et hyl et hyl } - N- pr opyl 25
- (nor phol i ne- 4-Aceas|httuwdf)nmlpeaimmmr4hydirmt bylniraabp‘m téurérfydmm@ac(emt e, MH

[1
Do by bhol THibwaS BErERBRSEE | A BROER strta T oRehev i uBr Bl o, w
Fg7 N-{2-[ 8 étﬁy%ipwndrmhewyémammaﬁweam 8 grapite D3 |6]mr5ho trht\élrehm&)fhrd& propyl

T30 (. RO BB ) ST e Y ﬁwg’mépﬁ

(
>
(2 mor phol impe-rdixtes BasYitgrad RAG trek mwﬂeWaﬁmohyédtﬁmm@qddMME pressure
2

[1
N-{
[ 1-
N-{

et L RO R ARSI A UL kol AR

-263- (| S QidPyhs bRy ARE ROYRBIABNAd salt fFarh Byétehiié }7.0NgRiren Y5935
(1- met hanesul fonX EI pégrl di n-4-yl met hyl ) am ne hydrochl ori de, MtH 438; 26
August 2002 M-p- 144-146 °C, M'H 405.

N-{
[1-
N-{
[1-
N-{

1B.  Similarly, substituting N-[2-(4-methoxyphenyl)-1-methylethyljethylamine
hydrochloride with (S)-N-[2-(4-methoxyphenytl)-1 -methylethy!]éthylamine

25 hydrochloride and following the procedure described above in Example 1A,
(S)-N-[2-(4-methoxyphenyl)-1-methylethy!]-N-ethyl-(piperidin-4-yimethyl)amine,
M*H 291 was prepared.

Route (b)
30 1C.  {S)-N-[2-(2 3-Dihydrobenzofuran-5-vi)-1-methylethyl]-N-ethyl-(piperidin-
4-yimethyl)-amine
To a solution of (S)—N-[2-(2.3-dihydrobenzofurén-s-yl)-1-methylethyl]-
ethylamine (2.38 grams, 11.6 mmol) and 1-(tert-butoxycarbonyl)piperidine-

4-carboxaldehyde (2.47 grams, 11.6 mmol) in dichloroethane (20 m!) was added

35 sodium triacetoxyborohydride (3.67 grams,17.4 mmole). The reaction mixture



78_ N-{2-[3-(Phenyi et hyl car bonyi am no) phenyl | - 1- net hyI et hyl } - N- pr opyl
(1- met hanesul f onyl pi peri di n-4-yl met hy! ) ani ne, M H 50 26 August 2002
N-{2-(3- (Butyl carbonyl am no) phenyl ] - 1- et hyl et hyl } - N- propyl
(1- net hanesul fonyl - pi peri dm 4-yl net hyl ) am ne, M+H 452; 5
N-{2-[ 3- (Fur an- 2- car bonyl am no) phenyl ] - 4smet hyl et hyl } - N- pr opy!

(1- met hanesul f onyl pi peri di n-4-yl net hyl ) am ne, MIH 462;
N-{2-[ 3- (4- Fl uor ophenyl car bonyi am no) phenyl ]-i -nethyl et hy(}-N- propyl
(1- net hanesul \fv@sngtlrmdperri&ihdsuréayidm twd@mthraa THet 4D was removed under

N-{2- ( 3- (Nonyl b | leth - N- | 1
1 ot hanesul BTSSR AR STETREHYR famrrBthits Hetkiesr Rirdormeinageand
(N-l{ 2- E ﬁ ( Q/C: wm@%ﬂrmghyh?mm@)s{ohmaﬂ héor%h@h@églfvyﬂs}ﬁmmhﬁh A\,Aéaat,er
met hanesul f on eridin e m ne chlgri de
N (2 [ 4- ( Oyl SHrseiRt Balpsiumicaronge. e RS eRyAeE ee iR
(1- et hgnesul kenyh Ensﬂﬁrel vd’ﬂthﬂwaé periftad DyeshehrdvdtbgrdBhy 3@ silica gel usmg
(1 et hanesur PSR BAa D e AR TR e b et FOTPaE M 462: and
N-{2-[3- (Fur acbr%eﬁtadtb@nyd;|ams)c&m@131d]hyarthwh@hkwyl} - rhétaynbuﬁk/h N- ethyl
(R(%[J'?gt ?g;‘ e:sLuI O{] gﬂ-gut eyrclal%onyl pugenrge %&%&Wyl?a?nigg gé (a)% I(g r7l8g;I e82% M ﬁ
N-(2- (3- (4-sul fanoyl phenyl car bonyl ani no) phenyj - 1 rret hyl et hyl ~- N- pr opyI (i
hol 4- di 4 | met h
T3 Lo OB 0 e T SR s iy
pi peridi ne- 4- Mutaﬁ,tcasdo}mamumd(nmymmy@mﬁlé 8574 YRehs, 9 A\lnhlrdxslwmst:mbaor mam de

25 (2.5 m)a benzoic acid @ rrg%waﬁ To this solution
was added in 8%&"%@?&@%%%&%@! it eichyraaetipne. h%?ﬂ‘l‘%&%‘?gla&zol e (27
ng), and 1-[ 3rdof @Ripayiami 1603 ﬁé@r@yhime%ottﬁnbbrh@%mwmmé&rmédfémbé@rl de (40

ng). The resulting m xture was stirred at roomtenperature under nitrogen
for 18 hours, pr&ﬁﬂ“’?ﬁ@ﬂ”ﬁﬁa’iﬁsldt-'?&ﬁéd’aﬂé%@ﬁevﬁ@éld'% o@ethgne zeeilte. The

or gani G g ayer sw@n% dr%ﬁaﬂér'ﬁﬁee&géﬁig 1&lek %s%he@ﬂﬁh Watet Ui e &ver pbtssiomvent
was evaporated and the residue chromat ag ﬁgvlés’ over silica gel . el uting

with 5 % net h&HBPN3R aad eArenBatedHa e (S -dinydrobenzofuran-5-y

N-{2-[3-(4- SUHfrﬁ’éfWiéih Fﬂfbﬂ'n l &"Bﬁlw 48)ThBPWHARIAY ok =k oil (2,42 grams -85%

met hyl et hy(}- N-gr ogy ﬂ 1 rr}g?% ol i neaﬁhcargonyl ) pi peri d| neg 4-yf rret hy| j am ne
(70 mgy), M+H BB 26 August 2002 -79 1 OD. Simlarly, substituting

N-[ 2- (3- am nophenyl ) - 1- et hyl et hyl ) - N- pr opyl [ 1- ( nor phol i no- 4- car bonyl ) pi per
idine-4-ylnmethyl]amne with other amnes of Formula ! i, and substituting
4-sul f @A dobenzoic acid with other beB%8MPLER d derivatives, and fol | owing
the prOcedure%rﬂﬁf"e‘?ﬁdt@@@r@&%ﬁ%n‘& a%&ﬁﬁd)@‘ndltg@orﬁxhl% 12 afs@és@m)élﬁn eerepnds  of
Formula s were prepared: N-{ 3- (4-Sul fanoyl phenylcar bonyl ami no) phenyl | -i
-nmet hyl et hyl } - N-propyl [ 1- (rmrphol i ne- 4- ¢gr bonyl ) pi peri di n-4-yl net hyl j am ne
hydr ochl ori de, M H 586;

N-{2-] 3- (2, 3- Bahy dpoBaRARIHERBR VAR RN ARV NRIPERIA -Ired DRRLD¥A-GS UL }

piperidin-4-yimethyllamine

25 A solution of sodium cyanoborohydride (1.07 grams, 17 mmole),
4-aminomethyl-1-(tert-butoxycarbonyl)piperidine (3.0 grams, 14.3 mole) and 1-(4-
methoxyphenyl)propan-2-one (2.35 grams, 14.31 mmole) in methanol (50 ml) was
stirred at 22 °C for 17 hours. The mixture was concentrated under reduced
pressure and the residue was partitioned between ethyl acetate and water. The

30 dried (anhydrous magnesium sulfate) organic phase was concentrated under
reduced pressure to leave N-[2-(4-methoxyphenyl)-1-methylethyl}-[1-(tert-
butoxycarbonyl)piperidin-4-ylmethyl)Jamine as an oil (4.28 grams, 82%});
hydrochloride, m.p. 198-199 °C (methanol/ethyl ether), M"H 391.



10 N-propyl -[1-(norpholine-4-carbonyl)pi peri dm 4-yl net hyl ] am ne

hydrochl oride, MH 541; N-{2-[3-(1 26 August 2002

H Pyr azol e- 4- car bonyl am no) phenyl ] - 1- net hyl et hyl } - N- pr opyl

[ 1- (nor phol i ne- 4- car bonyl ) pi peri di n-4-yl net hyl j am ne hydrochl oride, MH
497; N-{2-[3-( 1-Oxide-pyridine-4-carbamgd.am no)phenyl]-1-nethylethyl} 15
N- pr opyl - [ 1- ( mor phol i ne- 4- car bonyl ) pi peri di n- 4-yl net hyl ] am ne

hydrochl ori de, M H 524;

N-{2-[3-(2,3-Di hqurhhanéeiﬂa[él dlneé&h&@pﬁewhﬁ% Phpaeny! ]
1-methyl ethyl }-N-p -[ 1- (nor phol ne- 4- car bonyl |£)er|d|n4ylrrethyl]amne
hydr ochl ori déutOMGaFP@B@P'PEO iRe4 girethyflamine (0.87 grams 4 mmot

H1,2 4-Tri a?%p@or@d‘e’i‘a&@@@’b%ﬂé‘@hﬁ’rﬁ@l@)’é&d dodih ffaréc%w&b%romdnde (0.763
N pr opyI nmor phohné- 4- car bonyl ) pi peri di n-4-yl ne ne hydrochl ori de,
M H 498:; grams, 3.6 mmole) in 1,2-dichloroethane (25 ml) was stlrred at 22 °C for 16 hours.

(R -N {%2 [ 3- ﬁﬂeﬁukthmxs e&edax{raeemeaweemé@me&w'a]nd Jmeln% ISyt @8y ]
N- pr opy I sopr am nocar bonyl ) pi peri di n-4- am ne
hydr ochl or i d@arnggnq\aﬁgetyggn 186! ethyl ether and 25 mit 10 /o aqueous sodium

R)-N-{2-]3- 0 g}&%h I
E 1) ( ~sf)pr E)pylegﬁoﬂg%a}rr ei‘ln?ﬂ)at?ﬁgér{r:ogl n- gﬁﬂidfffe;hﬁﬁgxﬂyh%%hl (’vﬁa‘?{d@ >
469. Route ( @hag{)wgs epbjected to ash chromatography over silica gel 230-400 mesh

(R?-N-(2-13- 'efbn%& h@ﬁ?ﬁ%ﬁ é‘c%'ié?&?/g!l(é}@ WFB@&'?%Hnor?s N&%%’né‘én%{ed Jugr opy!

] 1- (nor phoi i ne-4=car bon eridine-4 t hvl

R -N [T (a- chwpd@r@asyceltorm\tmﬂ%*t(hme}hwpmrw+1— Etl'p’lﬁéln&']wrpmﬂw érfﬁ’ﬁe
hydrochl ori d L&k To this
35 50l ut on See oAb g PRy R ol b R R 8 € (2. 25 o).
The 26 AugdsH 4802 -80 mi xture was heat ed at reflux for 3 hours, cooled
to roomtenperature and filtered through a glass fiber filter. The filtrate
was evaporated in vacuo, and the residue was partitioned between ethyl
acetate and @8 ut @imﬂ@ﬂ}unutbgﬁtmiogipd@piomhydgthacbayiehydmsndjﬁollmn@m

(R R) 16 [ 2 ( Brogohis kbod Wolif REnKErA (FRRUSTBIRRARIS: 1y P) 2 ne s

a yel | ow syr mpettiye®yiN-ethR;[1-(tert-butoxycarbonyl)piperidin-4-yimethylJamine was

R) - N-[ 2- (4- aryrg%gggnyl) 1-met hyl et hyl j - N-propyl - ( 1-phenyl et hyl)ani ne (0.95
g) was di ssol VET TT et hyl acetate (50 m) and saturated potassi um carbonate
10 solution (50 mM). This m xture was cooled in an ice bath and

4- met hoxybenzoyl chloride (0.55 Q) Leéd The m xture was stirred for
18 hours and the | ayers were separat et rgani c | ayer was dried over
sodi un2@ul fate, fiAréparetihn efrizbropmunsis ot Batmula paebescibedaudchefecEr esi due was
di ssol ved in isopropanol and 1 M hydr 0hult [ c acid (1 eq) was added. Sl ow
addition of ether induced crystalli zatl on. a_‘25 The crystals were filtered
and dried in3A. desfmaft-ﬁluofooheri\m hmeﬂwletbythvahwﬂR

R) - N-{2(3-(4- th he IJ]d rreth ILe r\éle} N-propyl (1-p
henyl et hyl ) am e 43t ==

R) - N-{ 2- [ 3- ( henmihyuvx gphenyl car bonyI am no) phenyl ]-1- met hyl et hyl } 20

N- pro 1- phenyl gt h d in et ol (100 m
ang a%\%d(toploog p%f’l' %etﬁrﬂl\gﬁ 2t ?&%@Vﬁﬁ et%’f‘Sﬂ'tyﬁ?tgi"WHS\g ’added)
amoni um f or Y& n(Mol@), 3) by@@ﬁxéﬁ@amorwpxeeh@aé-acba@mwahwe @16 yrdrasir s,

Sgg{]gd ;ﬁdr? %}é gggﬁéaetmu ec?dlue}rrw]gruace{oxytgoerghyd}[%g (6 |8|8tgrr§r;[1§ AWFBS ev?é??nr ated in

1,2-dichloroethane (20 ml) was stirred for 16 hours. The solution was

concentrated under reduced pressure and the residue was partitioned between
30 1.0N sodium hydroxide (20 ml) and ethyl acetate (50 ml). The organic phase was
dried (anhydrous magnesium sulfate) and concentrated under reduced pressure.
The product was obtained as the dibenzoyI-L-tartrate salt from ethyl ether to give
N-[2-(4-fluorophenyl)-1-methylethyl}-N-ethyl-{1-(cyclohexanecarbonyl)piperidin-
4-yimethyllamine dibenzoyl-L-tartrate hemihydrate (1.9 grams, 92%),
35 m.p. 121-123 °C.



was partitioned between ethyl acetate and dilute sodi um hydroxi de. The
organic 25 |ayer was dried over sodiumsulfate, filtered, angAdyssmogent
renoved in vacuo to give [(R) -N{2-[3-(4-methoxyphenyl car bonyl am no) phenyl)
1- met hyl et hyl } pr opyl am ne.

(R -N-{2-[3-(4- Met hoxyphenyl car bonyl am ngj) phenyl ] - 1- net hyi et hyl } 30
propylam ne (0.32 g), dichloroethane (20 m) and 1-(norpholine-4

car bonyl ) pi pendi ne- 4- car boxal dehyde (0.32 g) and were stirred under
nitrogen for 30 mnutes. Sodiumtriacetoxyborohydride (0.5 g) wa's added,
and the mxture stirred at roomtenperature for about 72 hours. The m xture
was diluted @Bth &irsilatly sustshieting 50[2rk)fluarephe09l)-3 adétbpretnyfetoamimessttut | on
(20 m). The d i th,. jumsul fate, filtered, and
t he sol vent 8vag§$@§°%qur??¥%&{'j}({)?§ %‘83%&@?"‘3@8‘% -81 The residue was

chr omat ogr ap he(dyclcmexaneugrmnyhpnnendilaeré’rdadb@éaldehmwmmhet ocompands of

(R) - N-{ (3 hyl e | }- N-propyf[1
(m)rph%l me- £ r@%ﬁ%?gﬁ%ﬁ %E%Pfgr# l]rilbec;lve Eﬁémaﬁe@:{ }:ﬁ p2$ -42 (c

1.0 CH30H); MilbWwBgkontpolofs ofSFcnmiLm Ibwere@sﬂaredxt i ng

(R -N-{2-[3-(4- et hoxyphenyl car bonyl am no) phenyl } 1- net hyl et hyl } pr opyl am ne

w th ot her corrpounds of fornmula 4' and optionally substituting

1- (rmor phol i ne- 4- cF [l@e(ﬁyﬂﬁqnbmﬁedy!m-rﬂetbalemym-dmblij[de(cytildsﬁexet\étmrbcmyﬁpounds

of forrrulal? adf e pbrocedur cri bed above m 10 Exanpl e
10E, the fol P@\f[' 8 cﬁf?ﬁg"dd?@'“&f Vﬁ’g‘%cﬁﬁﬂ gu ﬁ\%qggpr:apar ed: ' w
(S)-N-A{®-[3-(Cycl max(anﬂaaon@hyhﬁMMtWemym N-b’lutynqnhyf et hyf}- N-propyl
(Q%G(gm?go'll gceaﬂé&car bo%)@ﬁp Pg"-wﬂné’t alee Laérrlogﬁoh dr ﬁhiz(g)“ de, (a] 02"
E?(N{Zh[? (Q/ZI ohmamemhbmnﬂegm maﬁ@thﬂewmfmewt-mxbﬁ&wxh?é\taa% ! [ | 025
nmor phol i ne- 4-ca in rochloride) [a
130 (¢ 1.0 PR B PE ke o e eIl ol o) P
E)Pienylt] 1- rre][ Pyl eNa[QI-(}B (N:jl@rbppwyl )-1- {nhethylethyl] -N- eth)g (1 (c;]ylclohexaneci/rlfanilllzsz 20
-me nesu on erl ne 0 ;
(S)-N-{g [ 3- Pfef—‘ B}%m'))?@ %W}Z&%‘.hg% ﬁﬁ']ﬁyfc Wé‘pﬁyl }- N propyl
Eé) HEI'E ?gnfg ul fonylr\pl25(ar'¥rdlu6roﬂnethmdwl )1aﬁien®;eﬂﬁgdl]|=N-’éﬂ'Q/1 [1-(cyclohexane-
rof ura r bonyl.am no
Nebr opy - (- 1 REONAREEET OO P BOAR B QIS R T e Wt o FEde,
466; (S)- N{Z [ 3- NTmrozaHmmyeffoureazb[?amm%! atmﬁw)leinetHw met hyl et hyl} 25
in

hN-yS: SEK: ori d@( pg%alpgg%x%ogﬂ plper%x amme {'dnrgg 1de ﬂ Iq429

S)-N-{2p (3-(4- Fl uan- @P@aﬂ&’thﬁiydﬁr@ﬁw maa)natn@mw éthﬂll-[mhﬁ)’d»rﬁﬂxhé/ b} - N-propyl
(5 N (o L. Cporamna i ARy Bne ORBR -t AR Rombyiers TR0y 1
N-{2-[4-(2,2,2-Trifluoroethoxy)phenyl}-1-methyiethyl}-N-propyi-
[1-(cyclohexanecarbonyl)piperidin-4-yimethyllamine dibenzoyl-L-tartrate
hemihydrate, M*H 483;
25 N-{2-[4-(2,2,2-Trifluoroethoxy)phenyl}-1-methylethyl}-N-ethyl-[1-(cyclo-
hexanecarbonyl)piperidin-4-ylmethyljamine dibenzoyl-L-tartrate hemihydrate,
M'H 483;
N-[2-(4-Phenoxyphenyl)-1-methylethyi]-N-ethyl-{ 1-(cyclohexanecarbonyl)-
piperidin-4-ylmethyljJamine dibenzoyl-L-tartrate hemihydrate, M"H 463;
30 N-[2-(2,3-Dihydrobenzo[1,4)dioxin-6-yl)-1-methylethyl}-N-ethyl-[1-
(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride, M*H 432;
N-[2-(3-Trifluoromethyiphenyl)-1 -methylethyi]-N-ethyl-U -(morpholine-4-
carbonyl)piperidin-4-yimethyllamine hydrochloride, M™H 442;
N-[2-(3-Chlorophenyl)-1-methylethyl]-N-ethyl-[1-(morpholine-4-
35 carbonyl)piperidin-4-ylmethyllamine hydrochloride, M"H 408;



30 (1-net hanesul fonyl pi peridi n-4-yl met hyl ) am ne hydrochl ori de, M+H 478;

(S)-N-{2-[3-(4-Fl uorophenyl carbonyl am no) - 4- net hoxyphenyl ] 26 August 2002

1- net hyi et hyl } - N- propyl - (1- met hanesul f onyl pi peri di n- 4-yf met hyl ) am ne

hydrochl ori de, MH 502; 26 August 2002 -82

(S)-N-{2-[3-Fl uor ophenyl car bonyl am no) - 4saet hoxyphenyl ] - 1- net hyl et hyl } N-pro
- [ 1- (nor phol i ne- 4-car bonyl ) pi peri dm 4-yl net hyl ] am ne hydrochl ori de, MH

537; N-{2-[3-(Morpholine-4-carbonyl ani no) phenyl]-1-nethylethyl}-Npropyl 5

[ 1- (nor phol - 4- canlpzlwb}\mr@mer@mﬂmyihwml&@ Ié&obﬁﬁéﬂﬁyhgqﬁdﬂﬂ;oli%H 516;

[3(345Tr| thox hen mno 1rret yl et hyl }
opy! - [ 1- (A BAY )pt'ﬂ,?' i) é%ﬁv%rﬁ? 34ani ne, M+H 597;

2-

;

2-[3- (3, 5- Di chlaphaidphahPpRyh@nyis @Jma =3 H%Trﬂ}bbiﬁéhé"} Npropyl
(mor phol ne- 4 caKrp.lllooﬁlml Fﬁ‘grﬁgln 4{“ o aj%g!r%[ne( drolchl oride, MH 575;

N {2- (3- (E@FEQYP" R'PS!['G!P&XJF@”B'”E@#"&M( Gfp #¥- 1- net hyl et hyl }

Rmr ggiﬂs [ 1- ( mor pholjoes-AnsiasgHanyh-h Rrheeyiethy-Npsopyert tiHdksHenAg 4hy dr ochl or i de,

N { 2- ( 3- (4- TrearpQyheiRetidiprpraindamssingiasien R403het hyl et hyl }

%pmaylwgl (mor pholi2 e ThHGSHRREAPHRNPRA Leidthfiathl TR Bxbyig iR rihsiiQghl ori de,

N-{ 2- [ 3- (4- f érRrRanpiPBHERYA-YECHhEMiNe HETeaasie) Wit ﬁé@hyf ethyl }- N-propyl [ 1-
(mor phol me- 4- car bogys- %P!sﬂlﬂh dtbBerfrorl a1 ?rthﬁWet NQ& O -{FSrph L4 63;
N-{2-[ 3- (4- Met hanesul | phenyl car bon I am no) 1‘ rret yl et hyl }

N- propy®- [ 1- (GRPPHYOIRIPRSL 6a/|'fb%tﬁy'ﬂ§fﬁl‘9£b"i’@PW°ﬁd@l W8] ami ne

hydrochloride, 20 W .’_5§53|h)(drobenzofuran -6- yl) -1- methylethyl{N propyl [1 %mor holine-
N-{2-[3- (Cycl ohexanecar bonyl ani no -1-met’hyl et hyl }- hyl [ 1- (nor phol

i ne- 4- car bonyd-Fgybgay!Jripetidn- 91ymthylf)ajnan¢ hdmokipdts I Hi 488, M H 499;
N-{2-[ 3- (4- Met hyl L[ 1-
hol{l n[e 4(car bongl pn.?@e(% ?g? ﬁﬂ?ﬁ%ﬂoﬂﬁl@@?ﬁ?nbﬁﬁgﬂﬁﬁom dg( rﬁﬁ%ﬁé# ng)rp
N-{2-] 3- (4 I\/E‘%h@ﬁb?ﬁﬁ ﬁ*}aﬁﬂﬁ'ﬂtfoviyfemllﬁ@)fmf@ﬁmqmolldﬁe&ﬂwI4é6 hyl } - N- et hyl

1- | 4- de, M H 523;
N (2 L3 Bur an- 2. o) Rl B R o RS i PR RL e ' oo
[ 1- (mor phof i r(mo¢pm{mbcmtyar))pmpblpedudm-&yme’tml]hmu}eahydnecmgmueoEd}cl,zf‘)ﬂSfe(c M H

483; (R -N-{2- B%%C?l N&{.h %sul f onyl phenyl car bonyl am no) phenyl ] 30
1- et hyl et hyl} p - ?@ met hanesul f onyl pi peri di n-4-yl met hyl ) am ne
hydrochl ori de) M HN§8@2,3- Dlhydrobenzofuran -5-yl}-1-methytethyl}-N-propyl-[1-(morpholine-

i no- 4 car borPH B RE R R OB KT BET M SGNBHT A HO2%r 1 B0t 26, August

2002 -88 N-[2-(3-Ox0-4H-benzo[1,4Joxazin-6-yl)-1-methylethyl]-N-propyi-[1-

N-{2-[3-(4-Trjfl v vl
N-pr opy! - [ 1- (SBROPErca Y B e B Pirberi g 28 '
hydrochl oride, M HN9X4-Nitrophenyl)-1-methylethyl]-N-propyl-[1-(morpholine-4-carbonyl)-

N{2-[3-{4-E& h%e ggriy}l"r%g{ht;, Q%!nae?wﬁ)tlgg?nyl ]-1-met hyi et hyl } - N- pr opyl

N-{
N-p
N-{
[1-
10

(S)-N-[2-(3-Nitrophenyl)-1-methylethyl]-N-ethyl-[ 1-(morpholine-4-carbonyl)-
25 piperidin-4-ylmethyllamine hydrochloride, M"H 419;
N-[2-(3,3-Dimethyl-2,3-dihydrobenzofuran-6-yl}-1-methyiethyi}-N-ethyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride, m.p. 203-204
°C; and
(S)-N-[2-(2,2-Dimethyl-2,3-dihydrobenzofuran-5-yl)- 1-methylethyl]-N-ethyi-
30 [1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochloride, M"H 444.



S [1-(norpholine-4-carbonyl)pi peridin-4-yl nethyl]am ne hydrochl oride, MH
535; N-{2-[3-(Bi phenyl carbonyl am no) phenyl | - 1- met hyl et hyl } - l\b@y\gglygt 2002

[ 1- (nor phol i ne- 4- car bonyl ) pi peri di n-4-yl met hyl ] ami ne hydrochl ori

583; (R -N-{2-[3-(4-tent-Butyl phenyl carbonyi am no) phenyl ] - 1- met hyl et hyI }
N- propyl - (1- net hanesul f onyl pi peri di n- 4-g¢l.met hyl ) am ne hydrochl ori de, MH
528; 10

(R -N-{2-[3-(4-Trifluoromethyl phenyl car bonyl am no) phenyl ] - 1- net hyl et hyl }
N- propyl - (1- net hanesul f onyl pi peri dm 4-yl net hyl ) am ne hydrochl ori de, MH
540, N-{2-[3-(4-Cyanophenyl carbonyl am no) phenyl ) - 1-net hyl et hyl }- N-propyl
[1-{rmorpholine-4-car bonyl ) pi per| di n-4- yFI*‘?Hi?KR)I ] am ne hydrochl ori de, MH
532; N-{2-[3(4- R Yh Resimld - 1- net hyl et hyl } - N- pr opy!
15[1(m)rphollne / DI PET y rre_ y_amne hydrochlorlde M H
549; N-{2-[& eXaner YRS arnake aepr opy!
[1-( phol i ne-4 df)\n Irh&hBzvbngh tide, MH
563; m(gR) N- ENQE SAﬁl&%o “gﬁglﬁégr 8%)@1) )éa)‘nlfinngétihg%’Q?thb}iﬁ 3?1&‘9& hyl }

N- pr opyl - qxa%@emsflbmwmﬂpémrmthyl nertd- 8 pleans. R’ 2hpenoiolin or i de, MH
497; 20 trlfluoroacetlc acid (5 ml) was concentrated under reduced pressu e. The resrdue

N-{2 [ 3-(4-tert-Butyl phenyl car bonyl am no enyl ] -1-nmet N- but yl
[i - (nor phol w#s- @X%WBQHQT/)?Q%@W 8?%%%[%?!%/&1/]5&% rﬁ@uﬁw%@crh%/éﬁd Mk H
577; N-{2-] WI but yl
[ 1- (rmr hol ?Kéefﬁé\@?&gﬁwgmégﬁ dt n- 4@{21 x‘%}ﬁ% )6/12-1}1%(1-“ ﬁrﬁff‘ or| A\tl- MH
551; N { 2- [ 22( Syler a)fa@Qarﬁeafdrerztsnsi?dmfb)eﬁrvénwytejfzﬁmlhyhetqngar}«c Nnamt yI 25

1- hol de, MH
527 N o [ e e e et A e el it Sl

[ 1- (mor phol |pr@ssnreca?rtﬁnrpr§on9l@wérl$qhtﬁd aswm@tmsolthmtmatw@mtiom\@rmd% M H
511; N-{2- - t hyl
N-butyl{ [?Zrim% heen pﬁ%EerBPQyL?%% ﬁg}%']éynfprﬁg?hl%ir gChYO%I de,
30 MH 565 ytm%tﬂyl]atsnl(\adwmwrm@m Rytrdier(§icQetanes), Sy I}.pi 119-120 °C,

- et hy, thyé\)ﬂ\?\q),entyl [ 1- (nor phol me- 4- car bonyl ) pi peri di n- 4-yl net hyl ] am ne
hydroc | ori H 565;

N-{2-[3-(Pyri d| ne- 4- car bonyl am no) phenyl ] - 1- net hyl et hyl } - N- pr opy!|
[ 1- (nor phoi i éS?NQ%QM'AQhB%hQM ﬁn*)ékﬁ{’?étlh\)ﬁl lllae'i’ﬂ\}‘e di chl oride, MH 508;

26 August 2
N-{2-(3-(Be pnpvdrodhlondehyl et hyl }- N-al | yl

1- hol i ne- 4 ‘ \ de, MH 549;
{2 Tar (4T J%?%ér"é%*ﬁ e)&r@ﬁ@ﬁ? 4 ﬁ"ony Wgﬂa‘ R oy
N- pr oP§| - [ 1-(pipsughndpylinathyhanmeli 053¢ Igfanpdi.8 dirmeld) arfawxidnyh artionate (1.6
hyd hi
NY{ rZ?FS- ?LI %S?WOX%EF%Z}% mt eer?f?l(g% )oanny Vé’l?rtlerngo ]%naﬁ]ad (rjret hyl et hyl } N- pr opy
| -[1- (nor phcdyclnbexamaarbonylcylpnpem o m, 45y mmbley| Rled tiehowrs I%heseactlon
N-{2-[3-(4- t
N propy - [ 1- VKBTS KGR ERESEEURR KL PYCRRL A o) SRR S5 e A1) Lo

(anhydrous magnesium sulfate) and concentrated under reduced pressure. The

25 product was isolated as the hydrochloride salt from ethyl acetate/ethyl ether to
give (S)-N-[2-(4-methoxyphenyl)-1-methylethyl}-N-ethyi-[1-(cyclohexane-
carbonyl)piperidin-4-yimethyllamine hydrochloride (1.25 grams, 54%), m.p. 159-
160 °C.

30 3E.  Similarly, substituting (S)-N-{2-(4-methoxyphenyl)-1-methylethyl}-N-ethyl-
(piperidin-4-ylmethyl)amine with other compounds of Formuia |a, optionally
substituting cyclohexanecarbonyl chloride with other carbonyl chilorides, and
following the procedures described above in Example 3D, the foliowing
compounds of Formula Ib were prepared:



10 N-{2-(3-(2, 3-Benzo(1, 3] d~oxot e- 5- car bonyl am no) phenyl ] - 1- met hyl et hyl }

N-(1- et hyl propyl)-[1-(norphohne-4-carbonyl)pi peridm 4-yl met hyd Aagist 2002
hydrochl ori de, MH 579;

N-{2-[3-(6-0xo0-1, 4,5, 6-tetrahydropyri dazi ne- 3-car bonyl am no) phenyl)

1- net hyl et hyl } - N- propyl - [ 1-{di et hyl am neé&rbonyl ) pi peri di n-4-yl met hyl ] am ne

15 hydrochl oride, MH 513;

N-{2-[ 3- ( 4- Fl uor ophenyl car bonyl am no) - 4- met hoxyphenyl ] - 1- net hyl et hyl }

N- pr opyl - ( 1- ( mor pHb{3- (ﬂeMéttmayblwwl)ﬁpmpMylaﬂtmyJ]ANéplhyb(1h5sbﬂ>tayiylm‘pdniymiw43chI ori de,
. 96-102 2222 i o :

(RN {2 [ 3- I DR SRRy oy R HePies ey MR Gt stren

1- Lre'élhyl ﬁf hyl ii N- -2 14-Methoxpphigryd ! ii-me tdistia jordeity)- pi- @eclbpemardecgtborayiiy | ] am n

e rochl ori de,

N (501 3. (4 marEEHRs Ryt g %&Pwi&rtamaﬁ%m@wafe PRelH1R )

N-isoprspyl - étthrmherl)OI me- 4- car bonyl ) pi peri di n- 4-yl met hyl ] am ne

hyd hi d

N (223 (2. 3 Beny e G MEeR R b By S S MY S PN e hy )

N-(2,2,2-tri fdatbﬂr@wnérwm(ify(rﬂbtﬁwmhamb@ﬁw baayra)ephgrinyghate; 4nypl meg-hyl | am

nelspproploqb NLW 5 and N-{2-[3-(2, 3-Benzo(

1, 3] di oxoi e- g Pds o) phenyl ] - 1- met hyl et hyl }

?I:Bpugﬂylllg[sl (met thmmafd&Wwédym1p%trmmqw];ulem Wht}éiﬁblb@ﬂ&w-dr ochl ori dfe)
repar ati on nds o

Formul 201k a3 TREMTEEE SHPreednte RGN e L B (151 (st et

4- (Mor phol i ne- 4- caum MR REIBAY-efhylgrhyTyN @t i- (hbrengmetnyh

1- h | | di 4- | hyl
N 2 (4 am noamaRyDpBSioRvRy el HRmIG disesaprtlatrate wiiie M HARH

pi peridin-4-yfmet hy] émﬁmﬁcﬁenﬁmynph@ﬁylgn%&hmemym-m -&hyh-(8cRihakend 1 n) and
sat urated potassi um carbon m ). he m xture was cool'ed in an ice bath

to 0 C and nrﬁabtfﬂﬂyf)rpéped'dﬁ‘af“dgﬂ?hylm'ﬁ? Atpenzey-b3ariage Matﬁdﬁﬂe'd“ X ter

stirring for 30 1Q\IJI@ @B@h}dﬁ@bérﬁkﬁbﬁr‘ﬂdmm% §I§‘-ﬁ&ﬁé‘h?@thym&3eﬁ§/l§lam c | ayer was
dried over maﬁnem um sul fate, filtered, he sol vent renpbved to gl ve

N-{ 2- [ 4- (ror g éﬁ‘%"ﬁEYQIOEHPB‘&ﬁ%'QH'i‘WG)P&H@ﬁy‘} Y‘"l?t%?ﬁwee’imqh‘wd&r'ﬂd'ﬁlf‘

1- met hanesul f onyl mg BDifydtoléirRy 1hz!/jbbﬁmyl? QQné‘EBQ/Ieﬁr?IfP\lém?Jm MH 481 15
Route (b) 11 B. N1 3- | sopropyl ur ei'dophenyl) - 1- rrethv ethvll-Nethv !

~1- net hanesullf ‘(SWIaBV‘HTQPY'éPﬁ‘ carpPIPIRerisigr- M'@"%?B\‘ﬂﬂ ¢penroyhigtagtral) ut i on of

N-[2-(3-am nq%egwlm Ha8gt hyl et hyl ] - N-et hyI (pl peri di ne-4 yl et hyl )am’re
(0.2 g, 0.567 nol n_di chl or orret hane g m ) was added 20 isoprop
i socyasfte (0.765 'g*ﬂ%‘l(f} -Triffperomedinhenyiin xpetheetiyd- "‘s?‘ihv'r[édteé‘tahﬂdzofé}"%'r

4-carbonyl)piperidin-4-ylmethyljamine hydrochloride, M*H 441;
N-[2-(3-Chlorophenyl)-1-methylethyl}-N-ethyl-[1-(tetrahydropyran-4-
carbonyl)- piperidin-4-yimethyl)amine hydrochioride, M*H 407;
N-[{2-(2,3-Dihydrobenzofuran-6-yl)-1-methylethyl}-N-cyclopropylmetnyl-
25 [1-(tetrahydropyran-4-carbonyl)piperidin-4-ylmethyl)amine hydrochloride, M"H 442;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl}-N-cyclopropylmethyl-
[1-(tetrahydropyran-4-carbonyl)piperidin-4-yimethyl)amine hydrochloride, M"H 442;
N-[{2-(4-Nitrophenyl)-1-methylethyl}-N-propyl-{1-(tert-butoxycarbony!)-
piperidin-4-yimethyljamine hydrochloride, M"H 420;
30 N-[2-(4-Nitrophenyl)-1-methylethyl}-N-propyl-{1-(piperidine-4-carbonyl)-
piperidin-4-ylmethyl)amine dihydrochloride, M'H 431;
N-[2-(4-Nitrophenyl)-1 -methylethyl]-N-propyi-[1 -(1-trifluoroacetylpyridine-4-
carbonyl)piperidin-4-yimethyljJamine dihydrochloride, M"H 527,
‘ N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl)-N-ethyl-{1-(2-hydroxy-1-
35 pheﬁylcarbonyl)piperidin-4-ylmethyl]amine trifluoroacetate, M"H 451;



15 hours. The solvent was renoved under reduced pressure. The product was
i solated as the hydrochl oride salt fromethyl ether to give 26 August 2002
N-j 2- (3i sopropyl ur ei dophenyl) - 1- met hyl et hyl ] - N- et hyl - (

1- met hanesul f onyl pi peri di n- 4yl met hyl ) am ne hydrochl oride (0.205 g, 76%,
MIH 439. 25 Route (c) 11C -57 -

N-f 2- ( 3- Car banoyl am nophenyl ) - 1- et hvl et hyl | - N- pr oQVI

~1- et hanesul f onyl - pi peri di n- 4-yl met hyl ) am ne A sol ution of potassium

&/?gazg (9 ng) i anaq:em (e@t Butmbaemrmladwrcopmer% 1ﬁmﬂemyiemmyl}em -propyl-
- -am o anes
pi peri di n- 4n[3Q b%‘ %“56 %3‘71’"%\?95@%@ r%r‘%}' 2RUNe ;i%‘{’?‘ém?{&qed (1 1m).

The m xture Mdd632; rred at anbi ent tenperature for about 72 hours and then
e , .

Bt o oo e o A SR B S B

fi I[teE ed, bfzamlu@,aaiartm@apmj&ﬁﬁure-ua;metfxy!ﬁzﬂnme\tnﬂaom::ém@lwei 544; 1 I

N-[ 2- ( 3- car banoy ] n -1- et r - met esul f onyl pi pe

ri di n- 4-yl net hyi )@%‘E@%@%‘Y’P" ‘H‘Ygﬁ%")w L F‘%%ﬁyﬁhﬂha@ﬂ?%u ng

W ih Other ammee “‘“‘"ﬂ‘*'*‘*‘“ 9'"‘5**‘9"*"“““5#‘*.“‘52@;"3?5‘9 A

i socyanat es and f%l{gg%(‘ﬁge’f% 6 %@%’8@?“% '%'}E&M% 11 B,

the follow ng pprrm.wndﬁrbm‘nynfmpéﬁmra44yknm5yl)arrpmeapmnerd>acetate M*H 555;

N-{2- 3- henl lrreth th 0 1- rholine 10
4- f:ar bgm(/l ) BI pe%/l 'g {ﬁlg?%/gerf@? Q?War’i% %@k\h%ﬂ)}ﬂ %M-? @ggﬁ Fg

Nl{fZ [3I (3- p[he(gaﬂ gmtﬁlbd@bﬁhﬁj‘bdnbmld eidityl) eﬁh;ét}xﬂ%raé&ndﬂe M ';é% Egniz 15

P epar at | on of = USABoUR BAVEBE aﬁ&%‘i OB B A ROTREOR The

fol I ow ng Com@w&%@ka&hmﬂu@erbin -AQIeR ) @ﬁﬁfee@lﬂudsroé&aa@awwmoner as
conpounds of Formnu | ~) but substituti n%é%‘??)%%ﬁ/l chloride with a sul fonyl

chloride, and fol Néﬁn[%é) 187EByyRasmicasony yéibb(f\?”?yﬁ?t'@féh?hﬂ'%pHOA 20
N-[ 2- (13- Met hﬁr(@w.fﬁ@e;daadan@w S )sy&nétﬁyajmueé hmhbrdélc@t'éfhoﬂ Hlsgsor phol i ne- 4

-car bonyl ) pi peri d drochl ori de,

N-[ 2- ( 3- Met hanes uNf{Br@‘l(%lltﬁ’h%the@H?'i‘Sjlcai {aﬁy'i‘%)?'f’ﬁﬂﬂ] WFWWW}IN%?M%SUI fon

| - pi peridm @l RAyisHraIeOtrMubdacetM HM4I45.
Kl-{g I[03 (4- thyI ﬁhengsuly?get WH r o1 92

am nﬁ%’ghenyl éo 1-nmeth et h [}’| propyl 25
(1- met hanesul f onyNgPpgé4 (tﬁ’ﬁBHy&F’F‘ﬁ@ﬂ 9 F’TWIH']S pethy Yethyiy-Nipropy-
N- [ 2- (4- Met hpoeaiidaribry &mha%émw)armh@mﬂabﬂ&bétai\é M*Pmds
[1(rmrphoI|ne4carbonX ,PI peridi n-4-y Lamne ydroch| ori de, MH
481; 20 2-[3-(3-te Butylphenylcarbonylamxno)p enyl}-1 methylethyl} -N-propyl-

N-{2-[ 4- ( Vet ha@aﬁaﬂhmnwaﬁcfarm)ygbi@ew.a. ﬂlyirﬁethwérﬁhbyd.f}uo%&@wal m Jrr 8eg:hanesui f
onyl - pi peri di n-4-

o o PP b anas U Ba -4 B ety 3T ARG B M -met SRy RTORYr phol i ne
- 4- carbonyl ) p I\}%ﬁélbﬁutﬂcérbbhWd&‘ubmlﬁfétﬂwgﬁ%h lﬂlﬁdrg&zet%W%BZ 26 August

2002 -s7_ EXA Pr eparati on of Conpounds of For nmul a I'm as Descri bed
in Schene O N-{2-[3-(4- tert -Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-

N-(2-fok (4- Dh”@té}bé'naﬂﬂém&'é 5099|¥6x§éﬂdwll9hﬁé?b{;}l)'arr&néfﬁiﬂbwo%éﬁéié MRS (1- et h

anesul f onyl pf peri‘di n-4-y
N-[2-(4-Am nophenN {p-(8- M@WUMWD]"CWWWDO)@“G“YU -1-methylethyl}-N-propyi-

1-met hanesul Lpgydzo% rﬁ&l’!r{gélgg ,&m%%ﬁ%mné ﬁﬂnugﬁaac\é?a%e Qrgpesaedql n

di chl oronet h ridine X e mxture was cooled mice
and di et hyl sul f afbigh 3dH+t€NTI1B@Ié"Rf@nYiQ€bﬁMaW§)Pﬁédﬂh1 -metbylaihyi-i-prords  kept

at 5 Cfor a?ﬁﬂéoxé%olg%%a?bg%ﬂg%@%@?%l%{h?l rega&m&&%&%@twﬁ« §gg bonat e.

The organl c yer was drie



10 and the solvent renoved rn vacuo to give

N-{2-[3- (4-di net hyl am nosul f onyl am no) phenyl ] - 1- net hyl et hy|36 Aiguso002 (

1- met hanesul f onyl pi peri di n-4yl met hyl ) am ne as an oil (19 ng}, MH 475.
EXAMPLE 14 15 Preparation of a Conpounds of Forrnuia In as Described in
Schene P N-f2-(4-D nmet hyl am nophenyl ) -1sget hyl et hyl ] - N- pr opel -

1- (nor phol i ne4- car bonyl ) - pi peri di n-4-vl net hy! ] am ne di hydrochl ori de A

sol ution of

N-[ 2- (4-am nophenyl ) - 1- met hyl et hyl | -B%ANMPpEl4- [ 1- (mor phol i ne4- car bonyl ) pi per
i di n-4-yl met hyf]amn %ag 256 qgg)lng ~8 fg}':mc acid (1.0 nm) and 20 37.a

f or mal dehyde (1.0 m? SRS oupgs oL PErUiBlaRs, gscrrpﬁg M eaction nixture
was brought to pH 10 with 3N sodi um tn/din@u de solution and extracted with
ethyl acetate (25 m). The or gani ¢ phase was dried over anhydrous sodi um
sul fate and %oncd¥isY cgtvl-Urfpyredlidiaget was i sol at ed
as theshydr qC&Hr%d\M@nD@ﬁdjlh 4f ylﬁ{éltﬂﬂlbmineﬂllbéﬁzdvpbﬁﬂr#@te hydrate

N[ 2- (4- di met hyl am n g

met hyl et hyl ] - N- prié#/ 82 ‘(‘tior(‘?lto?r Mrﬂtt%ﬂ%\%tomd%mpﬁmpm M ethylieRaris | ani ne
di hydr ochl orfiRat BcB8 @solbfibr b NI ki AlnoxypREnyPHGHEy I ZB0R-N- By EXAVPLE 15

The foll ow ng are representative pharmaceutical fornul ati ons cont aining a
conpound of (PBRFRIN4-methyhaminer(8harames o 78 mmeer bl atonietpriBymbdifdivt s are

m xed inti rraéoerhmu@gdh@b@awdté M&coﬁl’e@ﬁb%ysfﬁt%t%ﬂ drndllr @k gn vAURNbIghk Ner
| ngredi ent tablet, nyg nmpound this invention 400 cornstarch 50

crosca® mel | d3#4 WWP’%‘YF étft“%iglé'e‘I‘Z@"\hﬁ’@Mb@rWﬁ@‘t’%’é?@t‘@PWQUS Capsul e
formul ation 4Tttﬁletr9t)laﬂmerm,dwm&@bq0tz@s@tﬁnmw@a hih. AL f4gecand | oaded into
a hard-shell gelatin capsule. Quantity per 20 I'ngredi ent capsul e, ny
conpound of this invention 200 | actose) spray-dried 148 nagnesi um stearate
2 25 Suspension fmayus%teheientam [fZthrﬁ%Bﬁydh'éﬁxyl)‘l‘t’lnﬁ’éiﬁgaet‘?\g@ Nltmggﬂo forma
suspension for oral admnistration I ngr edi ent Ano npou of this

i nvent i onl. Ghifresaapenyl-aippadns-yeeHylaming aydrerijorgiedfdtdramsp&r2ien0. 15 g35
propykepara 709 12. 85
eoutin K (Vands by FEV R G e BSc BB (G0 o Por et 37

mydi sti | | ed itues was stired 31022 g for 126"0Atﬁgu'5fte pdze vmshahmwabn@mr ornul ati on
The fol |l ow WestaR sation.

I ngredi ent Al ub&?g gwc%ﬂkghbnyé@c%?ﬁ?sw%égﬁﬁ\haggﬁ gﬁﬁi’ﬁ%(@{ ate buffer
sol ution, 0.magnesium ﬁﬂ"famlaf’(dlcONPeftirattﬂ@@ﬁQflfeﬂyceq pgesstu@e siihe sgsiduepMasnat er
(distilled |caI

formul ati on %%#%ggpg C°|Eﬁmt2% &jp %graklﬂﬁgog?#nglr% ﬁ'hgl%tg\ret‘ ent Anount,
a 15 eorrpouratetﬂ’tet}ﬁhsptolttvetrwasnnolaeadstﬁaﬂteGttb@zmaaaraﬂe@rom emhmlemmrtgll 5

petrol atum lé?ve N-[2-(4-methoxyphenyl)- 1-methylethyl]-N-ethyl-[1-(pyrrolidine-1-
carbonyl)piperidin-4-ylmethyllamine dibenzoyl-L-tartrate hydrate (0.087 gram,
45%), m.p. 110-112 °C.

25 4B.  Similarly, substituting N-[2-(4-methoxyphenyl)-1-methylethyl}-N-ethyl-
(piperidin-4-ylmethyl)amine with other compounds of Formula |a, optionally
substituting pyrrolidine with other amines, and foliowing the procedures described

above in Example 4A, the following compounds of Formula Ic were prepared:

30 (S)-N-[2-(4-Methoxyphenyl)-1-methylethyl}-N-ethyl-[1-(3-hydroxy-
pyrrolidine-1-carbonyl)piperidin-4-yimethyllamine dibenzoyl-L-tartrate hydrate,
m.p. 101-102 °C; '
N-[2-(4-Methoxyphenyl)-1-methylethyl}-N-ethyl-[1-(4-tert-butoxycarbonyl-
piperazine-1-carbonyl)piperidin-4-yimethyllJamine dibenzoyl-L-tartrate hydrate,
35 m.p. 108-109 °C, M"H 503;



20 net hyl paraben 0. 15 propyl paraben 0.05 BHA (butyl ated hydroxy ani sol e)
0.01 water a.s. to 100 25 Al of the above ingredients, excegplugadt@op2are
conbi ned and heated to 60-70C with stirring. A sufficient quantity of water
at 60 Cis then added with vigorous stirring to enmulsify the ingredients)
and water then added gq.s. to 100 g. Suppdsitory formulation 30 A
suppository of total weight 2.5 g is prepared by m xing the conpound o. the
invention with Wtepsol H 15 (triglycerides of saturated vegetable fatty
aci d; Ri ches- Nel 9%{0-(3-hidfluoradeethiiph&ny]])- arrethykethyl lie-etrofl-[ To(@-mgireymedwi-t | on:
compound of the. dnvens i 3! i l.a S

Spray_, for wﬁl‘gz}’?lldyr% g%%?@flﬁg)%ﬂ'gg‘ué)’?%h éﬁgﬁ rgénrs“;_c%on kgr?’ﬁi ﬂ@qfd' ?%m .025-0.5
percent active cd$pdk{Bd3dedorppgraf)edmathyeiitidlN-sthyhi-foyrroldieg-i ons. The

];np(r:?lcj)i:?;is? gﬁ?%éb@&%lp:‘?ﬁg@%ﬁ%%h%?nmﬁz%r glisy/"ﬁg"ﬁg{ g@hﬁ&%@)szgcgeif rose) and

the likge. Hydrochloric acid may be added to adjust pH The nasal spray
formul ati ons may be delivered via a r]%ggl %pray 26 August 2002 -90
nmetered punp typically delivering 50- efflcroliters of formulation per
actuation. Ag.ypi -(4dpigtho lraethglethvil-Nopthalys every 4-12 hours.
EXAMPLE 16 5_.  Radi of'i i_ndj jes The inhibitory activity of
conmpounds of HEYSODIORY AL S T s et e e B ¢ roarf i cation of
t he nmethod deswihydie® in Hegde) S.S. ef at. Br J. Pharmacol., 1997, 120,

1409- 1418. 10 Cel| nepbr rom Chi nese hanster . o cel | s .expressing

t he rédBonbi nant %%Hgﬁ%ﬁﬁ'%@%}@ééﬂtwﬁ (rﬁfttf'ly{e}{g'ﬁ%ﬁhgi-(g}pg(lg é‘{i. The
assayfs wer e mgfﬂ\vq%rﬁﬁé\ﬂyﬂﬂmmlblﬂdé talzes g@&;u;lo[slwhhdnl aﬁ;,hryéth)gmmmaﬁme(o. 4 BM
specific actjyit 4 C~ ~ mol ~' i [ n ol une o .25 .M Tris-Krebs
buf f er . Non-%%é’?f%?'?l:a'lﬂ WﬁPW&PW&%’QGE}VFﬂ@a"% @hﬁ glﬂﬂnﬁ'tc}'%ﬁ?’ﬂé.e) 'Rssays were
per fornmed usyfgodictank!(2% mMPNwdSstirfeaixatB2t°r fas sRolire CHiedle8@Mie obtained
Conpetition-di spl acenent curves were generated usi ng 10 concentrations of
test compountRONFRICHRIAECRHARSTFBHUERS RERTUE MFE PRTIIIGRSY PRIVPRRYSTAWEPYRr
paramgier | ogidilrh eaa@kiadt etiih Gtver. VieUtse Hase@btahed fiém kke-@ledrer e convert ed
to pKi val ues usi n&vt he Chengl-JPrusof equation. 20, Conpounds of this

i nventi on wel@BNYRPHS, magnesiyp sullatehan fpIrEed orognig PRse MEsiIcRME e8! Pvi ty i n
a][lesth heti Zedthé@it%n_ﬂsw-é.guﬁm sl © g(‘ji%:ﬁﬂEQ&-rﬁdﬂHiﬁ)@bh@fyjo-ﬁﬁlbiwie&MHG_N]: g:onrp_oundsf
of this inventian in vi vo was determ pe n S .using a ification o
The. et hod. dBbUTaBopRPHETIoCa oy ape -2 e diaits dBEn bl Rt hEAnnual
Meeting of thénihpdrafeatld gams, 697l imenes-¥eccety (August 27th -30th) 1996,
Abstract 126. Femal e Sprague-Dawl ey rats were anesthetized wi th urethane
and 3®0 nstrumented for intravenous administration of drugs and, in some

cases, mneasujEnNentingbri@l<uBétit@ingoNgsSalifuthdi§phdnyl)at-@etiyfbtiyniN-atil-adder
pressure. The effect of test conpounds on vol une-i nduced bl adder

cont r act i ons(PiRRIdERGYIMERM ARG With ebgr smpounds Of FRIMYa layeetena®™r mi ned in

_segar afj ebgr ?stﬁ%;s@ﬁangﬁhdm}cﬁ)yl OPbamPr dnistidesetn Rhdrevartrd drbri§&y) bh@ct | ons wer e
i nduce illin e
y following the procedures described above in Example 4C, the following

25 compounds of Formula Ic were prepared:

N-[2-(4-Methoxypheny!)- 1-methylethyl]-N-ethyl-[ 1-(dimethylaminocarbonyl)-
piperidin-4-yimethyllamine hydrochloride, M'H 362;

N-{2-(4-Methoxyphenyl)- 1-methylethyl]-N-ethyl-{1-(dimethylaminocarbonyl)-

30 piperidin-4-yimethyllamine dibenzoyl-L-tartrate hemihydrate, M"H 362;

N-{2-(4-Methoxyphenyl)-1-methyiethyl]-N-ethyl-(1-propanoylpiperidin-4-
yimethyt)amine dibenzoyl-L-tartrate, m.p. 106-107 °C, M"H 347;

N-[2-(4-Methoxyphenyl}-1-methylethyl]-N-ethyl-[ 1-(isopropylamino-
carbonyl)piperidin-4-ylmethyljamine, m.p. 123-124 °C;



26 August 2002 -91 bladder with saline. The test conpounds were

adm ni stered intravenously in a cumulative manner at 10-mn | s.
Atropine (0.3 ng/kg, iv) was adm nistered at the end of thegng%ugg%d%
positive control. In a separate group of animals, the saliva secretory
response to oxotrenonne (0.1 ng/kg, iv)ggver a 10 5 mnute period was
determ ned after the animals were intravenously dosed with a single dose of
the test conpound. Saliva output was determ ned by pI aci ng prewei ghed

cotton pads in thg- [aqsnﬁhﬁorm&rmpmﬁl y%%thﬁeih? ?@13 f @Han’#ﬂom nute
Ctiv

post - oxot r enor nmpounds IS inventi n In this

assay. EXAI\/P?_%L‘TQ")PHP?”%éd’é{P?tﬁV'}?”&B? F@Pﬂ%ﬂﬂl‘h*aﬁ@éﬁ HéH 4084 dogs The
muscarini c receptry2i( mméﬁhct M t i nvention in
15 vivo was deter m[ned in d)gbserﬁas?l 1nme§%éa§1yucl cat’i gﬁﬁjo%ﬁ)fl%m r%r’et hod descri bed
i n Newgr een, 3Panyhgipeggin- 4JY'"19F'B’”3"““PQQ’G5°°!DEE'C1€8@®I68 79)°C; 1156. Femal e dogs
wer e agest het i ZedNLfQI(fl 3@@&3@@,{%&1&]&@% a- qu rrHéYﬁ ?I%Rp‘ggpggasur enent of

arterial pressure heart rate and pelvic-nerve rre der 20
contracti onsl’ é{HG”’B’I’%F'Bﬁcqr'i)walpeﬁ@ﬁ\f‘eyi%myaﬂ@dﬁes*a‘ldrmlwde,rMthi én8; The pelvic

and_chor da- | | nguak-(age S yE8ersbl kA% figs.AlnsEpgRNs.Ad 2 m nutes,

respectively, with m ni mum of ute terv Ween' 'each set of
stimul ati ons['1 Ameé'f'yl@Wowﬁenﬁkpmwldwvfmthy!}emmomeeowausae;d t he

test compound vasngeseds b . Akl enlfmgﬁﬁh i dnLRY S, Pr i or Lo each

sti nmul at| on of the pelvic and chor ner opine (1.0

ngl kg.'%i v) v{ééd@ia;@ﬂafaeoaarb@@yi)tpimd@wylrrtﬂthwlanmeedlemzom-tammt udy.
Conpounds ofthh$4| nvention were active in this assay. 26 August 2002 -92
pKi pK~pKi ConpoundEx rq)TI e 16Exanpl e 17Exanpl e

18N- Et hyl - N- [ 2- ( N1 HREBhEitippicethaxmphendl hmethyiathyliNrehyly | ani nocar bonyl ) -

dm 4- t hyl ph I
Dot yl et e R R e e i ol larRk 1 | - i hes, o4
8,617, 19N EtM)H4 i[2-(3- tan uororret hy! phenyl ) - 1- net hyl et hyl ] - [ 1- pi peri di ne-
1- I 37, 4 Di hydr ob 1

b car s )bl berus e MR SRS AR bRy 1 ooz
4-8, 788, 646. Wnyﬁtmﬂrqdmﬁwmmhiﬂanfmmbémpbmb)e r.pretogyd @yl | - N-et hyl - [
1- d~ne- 1- 8, 737, 08N- | -
N L2 (o Ut uor oncEag bR AREleRe A by PR B ST sg e bonyl ) - pi p
elnd[R |4] 8|\El®f®m{|)8mqrm4ryln)etw5amIﬁ)&d:aéénldhda, WHrA@benzofuran 6- 3”23 Elazge;g

e n-pro R
5, 60ani nel\l—[qecl Q% Ei’yf’ oﬁgﬁgﬁ?@e@ﬁ)fﬁ{%%@ f%&%@ é"@/? thyI et hyl |

- [ 1- (8@t r ahyargsy-arpetidivad-pomsthylagiBodb&®yBIparpetd, il 44¢/1 met hyI ) - ani neN- [
i -yl et byl S St R B B R B YRS y ) 1- et
)élgﬁﬁ E%”h] I I\I—Nrp[agm(ﬁwg)%pl%qehd%ett :%m%md]hggwdge%ygém?réwﬁmmﬂ }- am nes, 738 426
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| met hyl - am ne8 94{% gtg 5‘%6 ?1@ ﬂsoer B‘yl) 1-meth
yl |e1E hyl ) - St roarzomy ) eipameinkdrlyinpitpdiachine dibyhdoyBtBarra®, M38.4a00xopr opyl } - net hane
sul f opani de

N 25?3 3- Di met My12 $- 30HAOmPH RSBk 1-TIetRrishy el dRivRmeRst hy! - [ 1- (
mﬁrpholhl neI m&m@b b*mﬁénd@' ﬂgﬁné!w],aﬂrﬁmn @Eémzﬂm -Betartra®s, YH 4@om neN-{ 2- [ﬁ I(4 e
Ecg?%gn)e/lngl gagggr}g?@&% oxyp enLl)j1 metth Pehy -e]hyH1 (tgrt bu'tyiarn[mlo(m)rp ol ine-4

2ot hyl oty e pe BT e oy Bony ] . 146, 846, 42pi por | 4
nmet hyl et hy ~ne- 4- car bony pi peri
i n-4-yl met hyl ] - ahh %ns 95@%&%’6%&'@’&%@& T-getipethy]- M‘@h)ﬂﬂif@ﬁ'ﬁ'q‘fnventl on has
been @8escri mad'nemyldﬂnlhGéaeb@%plpbﬁdlhfleylﬁﬂéﬁ'@l éﬂnﬁwe&!mﬁﬂémid% fhguesf, it
shoul d be under st ?&# ose Sﬁ i n the rt that various changes may
be made and equi V3l i”mmﬁét ¥{95§?¥'){’Uf‘??dhwtf‘ﬂbh’re@yltﬁb’bbgﬁ’-hg fromthe
true spirit temghyaeddSimiphtHyfidinBveEdrbe)pipRridifit- yshféﬁh gRihe modi fications may
be nmade to g@@& Cﬂpartlgul ar situation, material JWpOSItIOI’l of matter,

process, AlslepM 14§5's, to the Ob] ective, spirit and scope of the

present i nvent| OrN- ﬁl(é Cﬁlé%bﬂ”@ﬁ?l')ﬁlrﬁét'hylgfhgl]N—@thgr‘[t‘le(ggqulbg be within the

scope _of the cl ains appended her et Cl,l aims 1. A
conmpodnd of %aEPanYiRiperiga- W"R@yﬂ@nmeﬁaydmchbnge AHB0R0 25 30



| wherein: R is each independently hydrogen, (d _Iz)-alkyl,
(A _Iz)-al kyl oxy, halogen, (G -iz)-hal ogenal kyl or am no; RQSM& astcino2
i ndependently: ( 1) (G _iz)-alkyl, (2) (d _iz)-alkyloxy, (3) halogen (4)
(C1_Iz)-hal ogenal kyl, (5) nitro, (6) tetrahydrofuranyl, tetrahydropyranyl,
pi per adi nyl, piperazinyl, norpholino, tigienorpholino,
1, 1- di oxo-t hi onor phol i no, i mdazolidinyl, pyrrolidinyl, pyrrolidin-2-one or
pyrrolidin-2,3dione, which are optionally substituted with oxo, (7)

- Q( CHz) pX wher ei an[zt(s mtﬁo@ﬁ@tagmrfenymdaﬁanplemyi] w aajnqu(ed F4-0m

G .iz)-hal oge hen apht b| , henyl net hyl ,
g)H—fI uZ)reny|9 ﬁ SWQP" e(‘sfgfbﬂpar’]l@%e”géy“"y‘ '”e(hy 830 q{l cor\?F/e RS, ( 11
) - NR6CSR9, (\4112)438NR6CSNR’R8 ( 13) -NR6SQZR9, ( 14) -NR6SQZNR R8, ( 15)
-SR9, ( 16) -SOR9 26 August 2002 -95 (17) -SOzR9~ (18) -SOzNR R8; or R
and RZ taken togelNH&3s '”f'Hg'tOH?tW?F?{&”Y'g \/ﬂg‘?tgg"e@"ﬂ@' -efpg-l T%éched to forma 5-
or 65 Eenber@ﬂymamﬁwam@am[augﬂaﬂﬁemmmws&m AgimeRyIenae | Y
containing O het.er oat orns, independently sel ected from nitrogen,
oxygen or sthQEPGh'WeaMJIHF?@ af®d each |ndependently (C1_6)-al kyl ,

(C2_6) -al kenyl , Q}(glwmb&bhetﬂ;ﬁbrlaﬁggﬁ ym)rﬁ-le)h {-A)A 3) (4) 15 (5) (6)
(8) (9 20 (10% ? l) (12) (13) (14) 15) (1 ) (18) wherein 30 nis

1-6; dependefefyicaiiryyipiiendinedcragbonytipiprridin-4irthiaminehydiqehiotgirg

- CQ( CHz) n802|a9H4g§O(CHZ) nCO\IR'Ra -CQ(CHz) " SOzNR'R8 CO(CHZ) NR6 COR9,

- CO( CHz) nNR6SO2R9 CONR R8, -CO(CH2) nNR6SO2NR R8, - CSR9,
_CSNRE8, - SQaRo, N: @dﬁmﬂ?t%BUw@)ﬁUmm@QmenﬂH -mstipieby INpromBoR ¢ R6
and R are epc eI ch
i ndependent |y {?ng@fg@@n g\nClé é)caﬂywr% f)al kyiQI 8 mén?f’ﬁgﬁggmﬁ‘%w 35
bi phenyl , di BHé n& 16fuorenyl i ndanyl or furyl, 3,3-dinmethyl-2,3
26 August 2002 9 L uryl,
pyranyl, benzo R- {(31 [BXWt@rﬂBﬂ@Héhwbérglgﬁy;%rﬁ@Efepﬁ% gyl][21 %éiﬁﬁé/tﬂ&!gﬂ??ﬁml ndol yl,
2, 3di hydr oi nHotlhgﬂmorpwlmyq-carbsam)é)ftﬂewm-%x)mmyﬂwme hydrochloride,

qui ol yls, 1, 2, 3, dtedtpdpyly et dv@l V1

| spquinolyl, 1,2, 3, 4-tet rahydr0| soqui nol y pyrrolyl, 5 imdazolyl,

1,2, 3, 4-tet rahydrb'[{? (83( ﬁéﬁﬁﬁﬁ%ﬁ'@ﬂﬂ?@momgmﬂlﬂhﬁ?ﬂ}'b'lﬂ%ﬁ’i'zﬁ%tmy'hwd)@mﬂﬂe

t hi I b | kyl, 10
e o kﬁlued?e{t mln%ewbon,ﬁ!ﬁ).,seﬂdﬁ\s&w\ﬁﬁg@gﬁ}%g@#woa&é&e(@ab&é al ky

rreansﬁg , hapht hyI
bi phenyl , di pheny t[ﬁy(?f te@rﬁumlnj@ﬂnlﬁ@rbowlamm)imyll {-methyletaylyN; pfﬁ@)&ht hyl ,
bi phenyl , d| TSR g N alYAN &Rk -vheth X& trifi e bstitut ed
o oo DKl L Mt AL bl
20 N-{2-[3-(4-tert-Butyiphenylcarbonylamino)phenyl]- 1-methylethyl}-N-propyl-
[1-{diisopropylaminocarbonyl)piperidin-4-yimethyl)amine trifluoroacetate, M™H 577;
and
N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl}- 1-methylethyl}-N-propyi-

[1-(phenylaminocarbonyl)piperidin-4-ylmethyl)amine trifluoroacetate, M™H 568.

25
Route (c)
4E.  N-[2-(4-Methoxyphenvl)-1-methylethyl}-N-ethyi-
[1-(methylaminocarbonyl)piperidin-4-yimethyllamine
To a solution of N-[2-(4-methoxyphenyl)-1-methylethyl]-N-ethyl-(piperidin-
30 4-ylmethyl)amine (0.23 grams, 0.79 mmole) in ethyl ether (10 ml) was added

methyl isocyanate (0.2 ml, 3.4 mmole). After 1.0 hour at 22 °C, the solution was

concentrated under reduced pressure and the residue was recrystallized from

ethyl ether/hexane to give N-[2-(4-methoxyphenyl)-1-methylethyl}-N-ethyl-

[1-(methylaminocarbonyl)piperidin-4-yimethyllamine (0.249 grams, 91%) m.p. 97-
35 98 °C.



15 substituents being i ndependently selected from (Cl_6)-al kyl,

(d _Iz)al kyl oxy, hal ogen, (d _Iz)-hal ogenal kyl, cyano, nltrQSAuggN§d®Q
-COR, -COOR, -NR R8, -NCOR9, -SOzR9, -SQZNR R8, or -Q(CHz)pX, wherein p
is 0-6 and X is (Cl_lz)-hal ogenal kyl or phenyl, naphthyl, 20 biphenyl,

di phenyl net hyl, 9H-fl uorenyl or indanyl-62(-5 ) tefrahydrofuranyl,

t et rahydr opyranyl, piperadinyl, piperazinyl, norpholino, thionorpholino,

1, 1- di bxo-t hi onor phol i no, i m dazolidinyl, pyrrolidinyl, pyrrolidin-2-one,
pyrrolidin-2,3-dione, 25 optionally substituted by one or two substituents,

"l et = 1 O it Sl El s b BRSO R O

2, 3di hydr ober@péridin-4 ,ylmqthwajmme lith thdr chmpopindti abxtdriiula 2 |3 &t&ﬂaw hydr obenzo

[ 1,4] dioxin I al yl ,

by azt nyl o eiPETneihy gpcrafi i B ot andés i icgF e

1,2,3,45t et r@mpddmescdqacrmteld)ﬂbpvqawEmnyﬂle 4Emingdaltdwihg cdmao(ﬂ)d%toéif:bahmdr o[
1,5 ] naphthyri dl% r% 3, 4-di hydrobenzo [ 1,4] oxazine, thienyl or
benzo[ b] t hi ei%/Yvere F%Eh re optionally substl tuted by one 35 or two
substituents, selected from (Cl1_6)-al kyl, | z) - al kyl oxy, 26 August

2002 97 hal ogen. (5 Ldrbal qa{s&m.%qp@ e o NGRS | 5 0.6

and X is (C pipeyidinad- ylgeﬂajl]kminecﬂ'bq)heylw tarinag ke I380pi phenyl ,

di ph t hyl [
r:age;n rre ngn raﬁef% @Ocﬁrtlﬁé%ﬁ?ggy&:' %‘é‘éﬁ%ﬁf@ %é)/' ﬂ)ﬂg?yﬁk’ggg"fl?rbgg%}r ag(r:egt abl e
salt t her eof bor@)pieridimes-giomgiomachin dibbrdoy-U-tarvher, e™ B20,and R4 are each

uner 6 n 28 and. R NP iebEhoRRIER T Y AR TTT R RYRG| Copr opy!

or cycl opr opyariayipiperidih- MylmEh@l]@mmmmzaill (Gadtirate 3M™ mgnm n R3 is methyl,

5 “The compound of LT 8 BHREerHoR SR aim IRV gy SRR oo™
- C( CHz 3" NR6 -bu@larﬁh@c&@@%ﬂ@én@iﬁ |memﬁamwhepm5351 605°C, PEERSU9; 7 The

conmpound of aim (C I) g The corrpound of
Caim7, wherein RG{3E-@eery utylRhany} aE‘PP"}SP heyyl 'ﬂh@eﬂ'wﬁ?&)r!&' PEIPYE! ai m 5,
wherein R5 i g1- t@%zyné’rﬁmé@arbaﬁwpmﬁaﬁm rrféfth f#irfé ﬁflu%@é&ht@ R@a-usag

tetrah drofuran |, tetrah any| | pera razi hollno
t hi om)?/phol i no, y iﬁ ‘% %&10%1 ”Bliafﬁ"&ﬁiﬁ%?']yg &eihvm%o'}‘ PR

pyrrolidin-2- [@Jzneopr@ }Flér@ilriodarBBnﬁ)ﬁbémHmM -Qindtbiipine trifluoroacetate, M"H 535
3, 3-di net hyl - 2, 3 dlﬁydrobenzofuryl benzofuryl, 2, 3d|hydrobenzofuryl

pyranyR9 benZHd[ 1 3'] dioxolyl, 2. 3- dihydrobenzo [ 1,4] dioxinyl, 26

August 2002 _98 fé)gy(;,-teﬁ Bin;dbﬂféf@fdé?ti&?ﬂaﬁ{mo Pivéryalyd- meﬂW(eQﬁ;@]l MJpropyl-
pyrazinyl, qui ol yI dtetra %rdro%w nol y

i soqui nol yI , 1} 4methyiamiRgcarsny BPIREIR M‘WP‘“YW'PSI"WUO’?%%%QWJP 507.
1,2,3,4- tetrahydro [ 1,5] naphthyridinyl, 2H 3, 4-di hydrobenzo [ 1, 4]
oxazi ne, thienyl or benzo[b]th| enyl. 5 11 The conpound of Claim 10
wherein RO is norpholino, piperidinyl, Rete(d)

25 4G.  N-[2-(4-Methoxyphenyl)-1-methvlethyll-N-ethvl-(1-aminocarbonvipiperidin-

4-yimethyllamine

A mixture of N-[2-(4-methoxyphenyl)-1-methylethyl]-N-ethyi-(piperidin-4-
yimethyl)amine hydrochloride (0.42 grams, 1.16 mmole) and potassium cyanate
(1.5 grams, 18.5 mmole) in water (5 ml) was heated under reflux for about 20
30 minutes. The white solid which formed upon cooling was collected and
recrystallized from chloroform/hexane to give N-[2-(4-methoxyphenyl)-1-
methylethyl}-N-ethyl-(1-aminocarbonylpiperidin-4-ylmethyl)amine (0.3 grams,
77%), m.p. 104-105 °C.



1,2,3,4-tetrahydro [ 1,5] naphthyridinyl. 10 12. The conpound of CaimS5,
wherein R5 is-CONR-RB. 13. The conmpound of Claim 12, wherei npgh, g’@,gpzm are
each independently (O _6)-alkyl. 15 14. The corrpound of Claim13, wherein
R and R8 are each independently nethyl, ethyl, or propyl. 15. The conpound
of Cdaimb5, wherein RS is -CO(CI-|2)nNR6-SEIQR9. 20 16. The compound of Caim
15, wherein nis 1-4, R6 is hydrogen, and RO is (O _6)- alkyl. 17. The
conmpound .of Claim 16, wherein R9 is nethyl, ethyl, or propyl. 25 18. The
conpound of 4H.ai m-&- wmmxaprmnvandnazwemm emqlemheracmvtdipetrdmner-l ng to

whi ch t hey ar e ttched [ic saturated or

unsat ur at ed F¥HEONEERIDEIANACYINE B §30V8 3 §4€ons, independently
sel ected from ni ta egletion ofxtymm afetrmxwhehyl -1- raﬁhﬁagw}m &ﬂ912{1 -(89ert-19. The

conmpound of her the ring to
ohieh ey AR EoRUR PR Lo g AT YT ONBEYE (R amEs od T i ng.
optiongl | y angs mmmm)gn@mmorameﬁc aciy g0 rrh)at/asmitansz °eGbr 4BhainorepOhd  of
Claim 19, hthey are

t aken toget her whi ¢
S rLTed f onel fioh s oMot d ks LefEEH Blestlisl e s bbd fab oo
2, [’:: di hydr Obﬁt\ﬁh élém:]mltﬁﬂmw hyc&Jlx(:)deTém mﬁbwmmdmé dﬁb@l(éﬁh?ﬁr,ouw:chﬁgﬁbéiuﬂ and RZ
t aken toget er t the rin to | re attac or
50l hyvar oreHat) bradth phassyas SoaRebid undbE adBhSs Blesaierons Bsbeny | . 22.
The conpoundug diicien ib.a W€ oNpyRldirieS 5 hmﬂarﬁg@dtt.araahwrndb9(1 0Ghi) kag alekyl oxy,
hal ogen, or (Cl 12)-hal ogenal ound of Claim22, wherein

Th
R | 25t o itEn e Ker BEAR st o A6 HBHE. The SHORaT FoTetsRBRUEeT oa | The

conpound of [fchaddd &esymebau the¥esidse Mdrp@gﬁanwtsbthehe 5N\EchdARBydrddds. The
conmpound of C aim

erein R |sh ro is aryl, optionally
CoboCT Tt od oty elisel 14 GISAPE PRass Hbs BT (ol Tess BRoarRy sulkte) and
(d_laal ky|&9ﬁ¥enthﬂé@gﬂm pr@audt%ghgdata@h@gﬁrm&émby; LZEartaﬁe sIhﬂchgrpQund of

Claim 25, wherein RO is phen i onal %subst ituted 1-3 substituents,
Serect o 1 RFPEE NERYA e BNy T e Rey RN By SHEaeP b uor onet hyl

27. Aqgonpo L from 30
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sul f onyl - pi d@r‘@cﬁ'ﬁm&%%trﬂ?l F]%Lg MH5august 2002 - 100 N

[ 2- (2, 3- Di hydr obenzof ur an- 5- yI) 1- net hyI et hyI] -N-propyl - ( 1-net hane
sul fonyl - pi peri di n-4-yl met ha/ zam ne;

2, 3-Di hydr ob@nzof%‘ﬂ'&ﬁflﬁ spbylity ﬁﬁaﬂﬂ%(%ﬂwmof(ypﬂﬂnwaﬂWP‘“E"EthYU N-ethyl-

1- (mor phol i neAnBRALLOMYEaRERd fidiodhoHaB®iRYdider @BhPBunds of Formula la
20 and following the procedures described above in Example 4H the following

compounds of Formula lc were prepared:

N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl}-1-methylethyl}-N-propyi-
(1-carbamoylpiperidin-4-ylmethyl)amine, m.p. 182-183 °C, M"H 493; and

25 N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyi-
{1-(1,1-dioxo-thiomorpholine-4-carbonyl)piperidin-4-ylmethyl)amine hydrochloride,
M™H 611.
EXAMPLE 5
30 Preparation of Compounds of Formula ld as Described in Scheme G

5A.  N-[2-(4-Methoxyphenyl)-1-methviethyii-N-ethyl-
[1-(isopropyloxycarbonvl)piperidin-4-yimethyllamine dibenzovl-L-tartrate

To a mixture of N-[2-(4-methoxyphenyl)-1-methylethyl}-N-ethyl-(piperidin-4-
yimethyljamine hydrochloride (0.2 grams, 0.55 mmole) and triethylamine (0.4 ml,
35 2.9 mmole) in dichloromethane (10 ml) was added 1.0M isopropy! chloroformate



N-[ 2- (2, 3-Di hydr obenzof uran-6-yl)-1-nethyl et hyl ] - N-cycl opr opyl net hyl [
nor phol i ne- 4- car bonyl ) pi peri di n-4-yl net hyl ) am ne; N- 26 August 2002
(2, 3- D hydrobenzofuran-5-yl)-1-nethylethyl] -Nethyl- |

r phol i ne- 4-car bonyl ) - pi peri di n-4-yl met hyl] ami ne;

2- (2, 3- Di hydrobenzof uran-5-yl)-1-net&§ret hyl ] - N-propyl 10 [

nor phol i ne- 4- car bonyl ) pi peridi n-4-yl nmethyl] am ne; N

(2, 3- Di hydrobenzo [ 1, 4]) ~dioxin-6-yl)-1-nethylethyl] -N-et gé/l [

nor phol i N@-88 mkPHSTPIMP|S) elolugna- The regation mixtuseiwas stifrey ahe2 L for-16y
 3- Di hyi pOGR&PEHBRraeY luhddr rBBLERY stbbMird. The residug was partitioned

am no} net hyl ) -piperidin-1-yl] -3-oxopropyl }15 met hansul t onam de;
- (I ndan-igetyegn ;e;thweaqeyate(zwmi;amdé%wuqmménunabié@rbpwﬁy%m@e ring n
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2 (3. 51D ey 158 BB A Rinflanth FEeAbAbor A Roffinid p o4 ampmoniyr,

1- met hanesul fiysingRigid. pErd produat-wasrisalaigt pa thedibengoyl-L-tartrate salt (ethyl ether)
2-(4-Meth ] I z l4] oz I ; ' ) 5

E:ar E)o nyl) p%t)eérq gl ﬁ:[%—1%@%é#féaﬁﬁﬂ]érpe“y%ﬁm-N-e{nnyﬁ((ﬁjéog%dg'/}’clx%grﬂ&w)%-

N-[ 2- ( 3- Tri f pipencomrtvimpétbiigamying dibenzayhisttertiae (0-345earaiis, $5%), m.p.

1- (di net hyl ag - pi i di n-4-yl net hyl I ne;

N- E 2|-( - T?/i %gggﬁ{e@ﬂ-‘;?ﬁmg;r})ﬂ I1 Irrgt hy%/e[rﬁyl %’ ]N- Z{nhgf-[ 1- (pi peridine

1-carbonyl) - pi peridin-4-yl nmethyl] anmine; 30 N _ o

2 e ot Bl 5 bl

N[ 2- (4 T | {pigsnies-isiephayie ydnaiyicetsi e contpgkings of Formu I2
w12 . gt tychastln Ippkings of For
3 i 1 uoy onB e graREITioraBhERR B ENERb e Bl Tordling el ne a5

4- car dényl ) - piopedurds desbripbdrabbnd in Exampés S5A, 1B6 folugingtco(pd2nds di0Aormula
N-[2-(3-Tri f,duoromet hr%I phenyl)-1-nmethylethyl] -Nethyl-[ 1-( 1,2,3,4
tetrahydro [—1")’%5 prﬁB% fjhyri di ne- 1- car bonyl ) pi peri di n-4-yl net hyl] am ne;
N-[ 2- (3-Chl orophenyl )-1-met hyl ethyl ]-N-ethyl -[ 1-(piperidine-1

car bonyl ) pi peri di p-4-yl met hyl mne; . N .

[2-(3-Trifluor orreF]F‘él%ﬁ%ﬁ%%y%!p%?ﬂgﬁrg?rmﬁT'n9N-h5?%§/'metTylitp(lWF%HBYIT ne
4- car bonyl ) - pi-(e@tiaxgdeanbdny)pipetitivii4-yimethyBamine trifluoroacetate, M"H 522.

N-{2- [3- (4- Met hoxyphenyl car bonyl am no) phenyl ] - 1- net hyl et hyl }

N- pro@ -[ 1- (nor phol i ne- 4-car bonyl ) pi peri di n-4-yl net hyl ] am ne; or N-{2-
[ 3- (4- Met hyl phenyl car bonyl am no) - pheBYAMPLE-8vet hyl et hyl } - N

Preparation of a Compound of Formula le as Described in Scheme H

LN N A
8 1~

Dl s o B N S L

N N
3

BA. (S)-N-{3-[4-({[2-(2.3-Dihydrobenzofuran-5-vi}-1-methyiethyl]-
ethylamino}methyvl)-piperidin-1-vi}-3-oxopropyiimethansulfonamide

25 To a solution of N-tert-butoxycarbonyl-B-alanine (0.31 grams, 1.65 mmole)
in dichloromethane (5 mi) was added N,N’-carbonyidiimidazole (0.3 grams, 1.85
mmole). The reaction mixture was stirred at room temperature for 2 hours. To
the reaction mixture was added a solution of (S)-N-{2-(2,3-dihydrobenzofuran-5-
yi)-1-methylethyl}-N-ethyl-(piperidine-4-ylmethyl)amine (0.5 grams, 1.65 mmole) in

30 dichloromethane (2 ml). The reaction mixture was stirred for 16 hours. The
solvent was evaporated and the residue was purified by flash chromatography on
silica gel using 2% methanol in dichloromethane con-taining 0.1% ammonium
hydroxide. Appropriate fractions were combined and concentrated to give
(S)-3-tert-butoxycarbonylamino-1-{4-({[2-(2,3-dihydrobenzofuran-5-yl)-



10 propyl- [ 1-(norpholine-4-carbonyl)piperidin-4-ylnethyl] amne. 28. A
compound of Claim1 or 27, wherein the pharmaceutically accem gdtsgdz is
a salt forned from hydrochl oric acid, phosphoric acid, trifluoroacetic
acid, or dibenzoyl-L-tartaric acid. 15 29. A nedi canment contai ning one or
nore conpounds as clained in any one of-&l-ai ns 1-28 and pharnaceutically
accept abl e excipients. 30. A nedicanent according to claim?29 for the
treatment of diseases related to 20 the nmuscarinic receptor. 31. A process
for prepari ng-reetogetppirathy@mingmethdplpedsingdeflinepan-frook @sm salid\Whvéh process
conprises 25 %@gy ing a compound of formula Ra ~HR2 ~'"NNR3 O 19

26 August 208 0 02 with a reducing agent to a conpound of forrrul a R4
NNHR2 Ny i R3 1a or b) deprotecting a conmpound of formula R4 i ~N

S 20 '0ve o ComReUSiLEby LS e b L ML B B85 10 3,
10 - 183 O NmetRdethlyllethylamino}methyl)piperidin-1-ylj-propan-1-one (0.76 grams, 1.60
mmol) was added 20% trifluroacetic acid (20 ml). The reaction mixture was stirred
at room temperature for 4 hours. The mixture was concentrated under reduced
pressure and the residue was partitioned between dichloromethane and 1N
sodium hydroxide. The organic layer was washed with water, dried over potassium
10 carbonate and concentrated to give (S)-3-amino-1-[4-({[2-(2,3-dihydrobenzofuran-
5-yl)-1-methylethyllethylamino}methyl)piperidin-1-yl}-propan-1-one as an oil
(0.59 grams, 99%), M"H 373.

To (S)-3-amino-1-[4-({[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyl}-

15 ethylamino}-methyl)piperidin-1-yljpropan-1-one (0.4 grams, 1.07 mmol) and
diisopropylethylamine (0.21 grams, 1.62 mmole) in dichloromethane (10 mi) at
0 °C was added methanesulfony! chloride (0.16 grams, 1.39 mmole). The
reaction mixture was stirred at room temperature for 3 hours. The mixture was
washed with water, dried over potassium carbonate and concentrated to give a

20 residue which was purified by flash chromatography on silica gel using 3%
methanol in dichloromethane containing 0.1% ammonium hydroxide. Appropriate
fractions were combined and evaporated to give (S)-N-{3-[4-({[2-(2,3-
dihydrobenzofuran-5-yi)-1-methylethyljethylamino}methyl)piperidin-1-yi}-3-
oxopropyl}methansulfonamide as an oil (0.32 grams, 66%), M"H 452. Analysis %

25 of the hydrochloride salt: Found: C, 51.83; H, 7.38; N, 7.87. Requires: C, 51.82; H,
7.56;, N, 7.88.

6B. Similarly, substituting (S)- N-[2-(2,3-dihydrobenzofuran-5-yl)-1-
methylethyl]-N-ethyl-(piperidine-4-yimethyl)amine with other compounds of

30 Formula la, optionally substituting methanesulfonyl chloride with other chiorides,
and following the procedures described above in Example 6A, the following
compounds of Formula le were prepared:

N-{1-[4-({[2-(3-Trifluoromethylphenyl)-1-methylethyljethylamino}-
35 methyl)piperidin-1-yl}-3-oxo-propyl}-methanesulfonamide hydrochloride, M"H 478:



O 23 to give a conmpound of formula O4 ~ Rz ~ N \ RRy N R-Rs Ib or d)
reacting a conmpound of formula RA NNH Rz N R3 la with a coopaugdst®oo2
formula O(S) L~ Rs to give a conpound of fornula 26 August 2002 - 104 O
(S) 4~ R RN \ R. ~NRalb or e) replacing the Hatomin the
1-position of the piperidine ring of fofula 5 R4 NH R2 N~ Ra la by groups
described for RS) or 10 f) nodifying one or nore substituents R1-RS within
the definitions given above, and if desired) converting the conpound

obtai ned into a pNdi&c&rt3- 3&1'4%0%%@“86}")31'éf%@thyl%mm%h%fng'a}m 15 32. A
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process as clainmed i'n claim by "an equi val ent net’hod. 33. The use of a
conpound acc#¥ling to any one of clainms 1 - 28 for the manufacture of
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one of claims 1 - _28,[&?% t he treatemg 0 |sea)ée59%g%t e@ fo the
_muscar Bni c rr@g@pﬁ)@peridin -1-y1}-3-oxo-propyi}-N, N -dimethyl-methanesulfonamide
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hydrochioride, M*H 571;
‘ (S)-N-{1-[4-({[2-(3-Chlorophenyl)-1-methylethyljethylamino}methyl)-
piperidine-1-carbonyl]-3-methanesulfonyl-propyl}-methanesulfonamide
15 hydrochloride, M"H 536;
(S)-N-{1-{4-({[2-(3-Chlorophenyl)-1-methylethyljethylamino}methyl)-
piperidine-1-carbonyl]-3-methanesulfinyl-propyi}-methanesulfonamide
hydrochloride, M*H 520;
(S)-N-{1-[4-({[2-(3-Chlorophenyl)-1-methylethyllethylamino}methyl)-
20 piperidine-1-carbonyl]-3-methanesulfonyl-propyl}-methanesulfonamide
hydrochloride, M"H 536; and
(S)-N-{2-[4-({[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyllethylamino}-
methyl)-piperidine-1-yl}-1,1-dimethyl-2-oxo-ethyl}-methanesulfonamide
hydrochloride, M"H 466.

25
EXAMPLE 7
Preparation of Compounds of Formula {f as Described in Scheme I -
Route (a)
7A.  (S)-N-[2-(23.-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyi-
30 (1-methanesulfonyi-piperidin-4-yimethyl)amine

(S)-N-[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyllethylamine (24 grams,
0.117 mole) was dissolved in dichloroethane (300ml) and sodium
triacetoxyborohydride (37.2 grams, 0.176 mole) was added. After stirring for 5
minutes N-methanesulfonyl-piperidine-4-carboxaldehyde ‘(22.4 grams, 0.117
35 mole) was added and the mixture was stirred for another 2 hours. 5% sodium
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| 1098 () - Pp@idired-yimetivimygige hydrochloride, M™H 407,
(S)-N-[2-(3-Trifluoromethyiphenyl)- 1-methylethyi}-N-ethyl-(1-methane-
sulfonyl-piperidin-4-ylmethyl)amine hydrochloride, [OL]D25 +10.2° (¢ 1.0 CH;0OH);
M*H 407,
(R)-N-{2-(3-Trifluoromethylphenyl)- 1-methylethyl]-N-ethyl-(1-methane-
10 sulfonyl-piperidin-4-yimethyl)amine hydrochloride, [o]p> -8.86° (c 1.0 CH;OH);
M™H 407,
N-[2-(3-Trifluoromethylphenyl)-1-methylethyl}-N-ethyl-(1-methane-
sulfonylpiperidin-4-ylmethyl)amine dibenzoyl-L-tartrate hydrate, M"H 407,
N-[2-(2,3-Dihydrobenzo[1,4]dioxin-6-yl}-1-methylethyl}-N-ethyi-
15 (1-methanesulionyl-piperidin-4-ylmethyl)amine hydrochloride, M*H 397,
(S)-N-[2-(2,3-Dihydrobenzo[1,4]dioxin-6-yi)- 1-methylethyl}-N-ethyl-
(1-methanesulfonylpiperidin-4-yimethyl)amine hydrochloride, [a]025 +11.2° {c 1.0
CH30H); M*H 397;
N-{2-(2,3-Dihydrobenzo{1,4}dioxin-6-yl)-1-methylethyl}-N-ethyl-
20 (1-methanesulfonyl-piperidin-4-ylmethyl)amine dibenzoyl-L-tartrate hydrate,
M™H 397,
N-[2-(3-Trifluoromethylphenyl)-1-methylethyl]-N-ethyl-(1-methane-
sulfonylpiperidin-4-yimethyl)amine dibenzoyl-L-tartrate hydrate, M™H 407,
N-[2-(3-Chlorophenyl)-1-methylethyl]-N-ethyl-(1-methanesulfonytpiperidin-
25 4-ylmethyl)amine hydrochloride, M"™H 373;
(S)-N-[2-(3-Chlorophenyl)-1-methylethyl]-N-ethyi-(1-methanesulfonyl-
piperidin-4-ylmethyl)amine hydrochloride, {a]o® +11.2° (¢ 1.36 CH3OH), M"H 373;
(R)-N-[2-(3-Chlorophenyl)-1-methylethyl]-N-ethyl-(1-methanesulfonyl-
piperidin-4-ylmethyl)amine hydrochioride, [o]o® -9.4° (c 0.42 CH3OH), M"H 373;
30 N-{2-(3-Aminosulfonyl-4-methoxyphenyl)-1-methylethyl]-N-propyl-[1-(tert-
butoxycarbonyl)piperidin-4-yimethyljamine hydrochloride, M'H 484;
N-[2-(3-Nitrophenyl)-1-methylethyl}-N-propyl-(1-methanesultonylpiperidin-
4-ylmethyl)amine hydrochloride, M™H 384;
N-[2-(3-Aminosulfonyl-4-methoxyphenyl)-1-methylethyl]-N-propyl-
35 (1-methanesulfonyl-piperidin-4-ylmethyl)amine hydrochloride, M™H 462;
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, 510%Z& ()-3 10%Z& ()- 210%Z& ()- O 10%Z& ()-?nopqg. bC 10% 10%& () -
f1096& ()- 109%& ()- 910%% ()- 10Z 10Z 10Z9 10%Z& ()- .g 1dBbC
1098 f 10%6G8 () - f10%:& ()- 10%& ()-f1096& ()- 1096G& ()- f310%G& () -
*pdEbC 10% S109%&' () - 10968 ()- S109%6& ()- @O0%& ()-fl1l09%k () -
(R)-N-[2-(2,3,-Dihydrobenzofuran-5-yf)-1-methylethyl]-N-ethyl-
(1-methanesulfonyl-piperidin-4-ylmethyl)amine (28 grams, 63%), [a)o?® -9° (¢ 1.0
CH;0H); M"H 381;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-cyclopropylmethyl-
5 (1-methanesulfonylpiperidin-4-yimethyl)amine hydrochloride, M"H 407;
N-[{2-(2,3-Dihydrobenzofuran-5-yl}-1-methylethyl}-N-propyi-
(1-methanesulfonyl-piperidin-4-yimethyl)amine hydrochloride, M"H 395;
(S)-N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methyiethyl]-N-propyl-
(1-methanesulfonyl-piperidin-4-ylmethyl)amine hydrochloride, M"H 395;
10 N-[2-(Benzo[1,3]dioxol-5-y1)-1-methylethyl]-N-ethyl-(1-methane-
sulfonylpipertdin-4-ylmethyl)amine hydrochloride, M™H 383;
N-[2-(2,3-Dihydrobenzo(1,4]dioxin-6-yl)-1-methylethyl]-N-isopropyl-
(1-methanesulfonyl-piperidin-4-ylmethyl)amine hydrochloride, M"H 411;
N-[2-(2,3-Dihydrobenzofuran-6-yl)- 1-methylethyl}-N-propyl-
15 (1-methanesulfonyl-piperidin-4-ylmethyl)amine hydrochloride, M"H 395;
N-[2-(2,3-Dihydrobenzofuran-6-yi)-1-methyiethyl!}-N-ethyl-
(1-methanesulfonyi-piperidin-4-yimethyl)amine hydrochioride, M*H 381;
N-[2-(2,3-Dihydrobenzofuran-6-yl)-1-methyiethyi]-N-cyclopropylmethyi-
(1-methanesulfonylpiperidin-4-ylmethyl)amine hydrochloride, M"H 407;
20 N-[2-(3-Ox0-4H-benzo[1,4Joxazin-6-yl)-1-methylethyl}-N-ethyl-
(1-methanesulfonylpiperidin-4-ylmethyl)amine hydrochloride, M™H 424.1;
N-[2-(4-Methyithiophenyl)-1-methylethyl}-N-ethyl-(1-methane-
sulfonylpiperidin-4-ylmethyl)amine hydrochloride, m.p. 71-72 °C;
N-[2-(Indan-5-yl)-1-methylethyl]-N-cyclopropylmethyi-
25 (1-methanesulfonylpiperidin-4-ylmethyl)amine hydrochloride, M"H 405;
N-[2-(Indan-5-yl)-1-methylethyl]-N-ethyl-(1-methanesulfonylpiperidin-
4-yimethyl)amine hydrochloride, M"H 379;
N-[2-(Indan-5-yl)-1-methylethyl]-N-propyl-(1-methanesulfonylpiperidin-
4-yimethyl)amine hydrochioride, M"H 393;
30 (S)-N-[2-(3,4-Dimethoxyphenyl}-1-methylethyl}-N-ethyi-(1-methane-
sulfonylpiperidin-4-yimethyl)amine hydrochloride, M™H 399;
N-[2-(4-Nitrophenyl)-1-methylethyl}-N-propyl-(1-methanesulfonylpiperidin-
4-yimethyl)amine hydrochloride, M*H 398;
N-[2-(3,3-Dimethyl-2,3,-dihydrobenzofuran-5-yl)- 1-methylethylj-N-ethyi-
35 (1-methanesulfonylpiperidin-4-yimethyl)amine hydrochloride, m.p. 67-69 °C;
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(1-methanesulfonylipiperidin-4-ylmethyl)amine hydrochloride, M*H 409;
5 N-[{2-(Benzoturan-5-yl)-1-methylethyl]-N-ethyl-(1-methanesulfonylpiperidin-
4-yimethyl)amine hydrochloride, M™H 379;
N-[2-(5,6,7,8-Tetrahydronaphthalene-2-yl)-1-methylethyl]-N-ethyi-
(1-methanesulfonylpiperidin-4-yimethylyamine hydrochloride, M™H 383;
N-{2-(Naphthalene-2-yl)-1-methylethyl]-N-ethyl-(1-methanesulfony!-
10 piperidin-4-yimethyl)amine hydrochioride, M"H 389; and
N-[2-(Chroman-6-yi)-1-methylethyl]-N-ethyl-( 1-methanesulfonylpiperidin-
4-yimethyl)amine hydrochloride, M*H 395.

Route (b)

15 7E. Alternative Preparation of {S)-N-[2-(2,3.-Dihydrobenzoturan-5-vi)-
1-methytethyl]-N-ethvl-(1-methanesulfonyipiperidin-4-yimethyl)amine
hydrochloride

A solution of 1-methanesulfonylpiperidine-4-carbonyl chloride in

dichloromethane (10 ml) was added to a suspension of (S)-N-[2-(2,3,-

20 dihydrobenzotfuran-5-yl)-1-methylethyl]-ethylamine hydrochloride (1.21 grams, 5
mmole) in dichloromethane (10 ml). The mixture was cooled to 0 °C, and
triethylamine (1.7 ml, 12.2 mmol) was added dropwise. When the addition was
compiete, the mixture was warmed to room temperature and stirred for about
1 hour. Saturated ammonium chloride was added (20 ml) and the separated

25 organic ayer was extracted once with dichloromethane (20 ml). The combined
organic layers were washed with 1N hydrochloric acid (25 mi), saturated sodium
bicarbonate (25 ml), dried over magnesium sulfate, and concentrated to give
(S)-N-[2-(2,3,-dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyl-(1-methane-
sulfonylpiperidin-4-ylcarbonyl)amine as an off white foam (2.21 g).

30

A solution of (S)-N-[2-(2,3,-dihydrobenzofuran-5-yl)-1-methylethyl}-N-ethyl-
(1-methanesulfonylpiperidin-4-ylcarbonyl)amine (2.21 g, 5 mmot) in
tetrahydroturan (5 ml) was added dropwise to a suspension of lithium aluminum
hydride (0.38 g, 10 mmol) in tetrahydrofuran (10 ml) at O °C, under a nitrogen

35 atmosphere. The mixture was heated at reflux temperature for 2 hours and
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7F. N-[12-(4-Methoxyphenyl)- 1-methviethyll-N-ethyl-(1 -

isopropvlsulfonylpiperidin-4-vimethyllamine dibenzovi-L-tartrate

To a mixture of N-[2-(4-methoxyphenyi)-1-methylethyl]-N-ethyl-(pipendin-
4-yimethyl)amine hydrochloride (0.2 grams, 0.55 mmole) in dichloromethane (10
15 ml) was added triethylamine (0.4 mi, 3 mmole) and isopropylisulfonyl chloride (0.1
ml, 0.89 mmole). The reaction mixture was stirred at 22 °C for 16 hours. The
residue was concentrated under reduced pressure and partitioned betwesn ethyl
acetate and 5% sodium bicarbonate solution. The dried (anhydrous magnesium
sulfate) organic phase was concentrated under reduced pressure. The residue
20 was subjected to column chromatography over silica gel eluting with 50% ethyl
acetate/hexane containing 0.5% ammonium hydroxide. The product was obtained
as a dibenzoyi-L-tartrate salt to give N-[2-(4-methoxyphenyl)-1-methylethyl]-
N-ethyl-(1-isopropyisultonylpiperidin-4-yimethyl)amine dibenzoyl-L-tartrate
(0.211 grams, 51%), M* H 397 (free base).

25
7G.  Similarly, substituting N-[2-(4-methoxyphenyl)-1-methylethyl]-N-ethyi-
(piperidin-4-yimethyl)amine with other compounds of Formuia la, optionally
substituting isopropy! sulfony! chloride with other sulfonyl chiorides, and following
the procedures described above in Example 7F, the following compounds of

30 Formuia | were prepared:

N-[2-(4-Methoxyphenyl)-1-methylethyi}-N-ethyi-(1-methanesutfonyl-
piperidin-4-ylmethyl)amine hydrochloride, m. p. 85-86 °C;
(S)-N-[2-(4-Methoxyphenyl)- 1-methylethyl]-N-ethyi-(1-methanesulfonyl-
35 piperidin-4-yimethyl)amine hydrochloride, [a}o® +11.8° (¢ 1.0 CH;OH):
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N-[2-(2,3-Dihydrobenzo[1,4]dioxin-6-yl)- 1-methylethyl)-N-ethyi-
10 (1-isopropylsutfonyl-piperidin-4-yimethyljamine dibenzoyl-L-tartrate, M"H 425;
N-{2-{3-(4-tert-Butylphenylcarbonylamino)phenyl]- 1-methylethyl}-N-propyl-
[1-(4-methylphenylsulfonyl)piperidin-4-ylmethyllamine trifluoroacetate, M™H 604;
N-{2-[3-(4-tert-Butyiphenylcarbonylamino)phenyi]- 1-methylethyl}-N-propyl-
[1-(isopropylsulfonyl)piperidin-4-yimethyllamine trifluoroacetate, M"H 556; and
15 N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(methanesulfonyl)pipendin-4-yimethyllamine trifluoroacetate, M*H 528.

7H. N-[2-(4-Methanesulfonyiphenyl)-1-methvyiethyl}-N-ethyl-

(1-methanesulfonyipiperidin-4-yimethyl)amine hydrochloride
20 A solution of N-[2-(4-methyithiophenyl)-1-methylethyl}-N-ethyl-
(1-methanesulfonyl-piperidin-4-ylmethyl)amine hydrochioride (0.25 grams, 0.6

mmole) in 30% aqueous methanol (7 ml) was added to a solution of Oxone®
(0.73 grams, 1.2 mmole) in water (10 mi) at 0 °C. After 2 hours at 0 °C the
volume was reduced to 10 ml and the solution was made strongly basic with 3 N
25 sodium hydroxide. The mixture was extracted with ethyl ether (50 ml). The
organic phase was dried (anhydrous magnesium sulfate) and concentrated under
reduced pressure. The product was isolated as the hydrochioride salt from ethyl
ether to give N-[2-(4-methanesulfonylphenyl)-1-methylethyl]-N-ethyl-
(1-methanesulfonyipiperidin-4-ylmethyl)amine hydrochioride (0.25 grams, 92%),
30 m.p. 92-93 °C.
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solution of chlorosulfonic acid (0.08 grams, 0.66 mmol) in dichioromethane (0.5

ml). The mixture was stirred at room temperature for 16 hours, and the solvent

10 was removed under reduced pressure. To the residue was added benzene (4 ml)
and phosphorous pentachloride (0.14 grams, 0.67 mmole). The mixture was
heated under reflux for 2 hours. The solvent was removed under reduced
pressure and the residue was partittoned between ethyl acetate and 1N sodium
hydroxide. The organic layer was washed with brine, dried over sodium sulfate

15 and concentrated to give (S)-N-[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyl}-
N-ethyl-(1-chlorosulfonylpiperidin-4-ylmethyl)amine as a viscous oil (0.18 grams,
70%), M"H 401.

A mixture of (S)-N-[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyl}-N-ethyl-

20 (1-chlorosulfonylpiperidin-4-ylimethyl)amine (0.18 grams, 0.45 mmole), morpholine
(0.04 grams, 0.45 mmol) and diisopropylethylamine (0.12 grams, 0.93 mmole) in
tetrahydrofuran (10 ml) was stirred at room temperature for 16 hours. The solvent
was removed under reduced pressure and the residue was partitioned between
dichloromethane and water. The organic layer was dried over potassium

25 carbonate and evaporated to give a residue which was purified by flash
chromatography on silica gel using 40% ethyl acetate in hexane. Appropriate
fractions were combined and evaporated to give (S)-N-[2-(2,3-dihydrobenzofuran-
5-yl)-1-methylethyl]-N-ethyi-[ 1-(morpholine-4-sulfonyl)-piperidin-4-ylmethyljamine
as an oil, (0.17g, 85%), M"H 452. Analysis % of the hydrochloride salt: Found: C,

30 54.06; H, 7.62; N, 8.24. Requires: C, 54.01; H, 8.00; N, 8.22.

8B. Similarly, substituting (S)-N-[2-(2,3-dihydrobenzoturan-5-yl)-1-methylethyl}-
N-ethyl-(piperidin-4-ylmethyl)amine with other compounds of Formula lg,
optionally substituting morpholine with other amines, and following the procedures
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yl)-piperidin-4 ylmethyl]amlne dibenzoyl-L-tartrate, M"H 436;
N-[2-(2,3-Dihydrobenzo[1,4]dioxin-6-yl)-1-methylethyl}-N-ethyl-
[1-(dimethylaminosulfonyl)piperidin-4-yimethyljamine dibenzoyl-L-tartrate, M™H
426;
N-[2-(4-Trifluoromethylphenyl)-1-methylethyl]-N-ethyl-[ 1-(dimethylamino-
10 sulfonyl)-pipendin-4-ylmethyljlamine dibenzoyl-L-tartrate, M™H 436;
(S)-N-[2-(2,3-Dihydrobenzofuran-5-yl}-1-methylethyl}-N-ethyi-{1-
(pyrrotlidine-1-sultonyl)piperidin-4-ylmethyllamine hydrochloride. Analysis % :
Found: C, 57.01; H, 7.93; N, 8.53. Requires: C, 56.99; H, 8.19; N, 8.67, M"H 436;
(S)-N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyl-[1-(1,1-dioxo-
15 thiomorpholine-4-sulfonyl)piperidin-4-yimethyljlamine hydrochloride, M™H 500;
(S)-N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl}- N-ethyl-[1-
(thiomorpholine-4-sulfonyl)piperidin-4-ylmethyllamine hydrochloride. Analysis %:
Found: C, 53.47; H, 7.56; N, 8.08; Requires: C, 53.46; H, 7.69; N,8.13; M'H 468;
and
20 N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl]- 1-methyiethyt}-N-propyl-
[1-(dimethylaminosulfonyl)piperidin-4-ylmethyljamine trifluoroacetate, M"H 557.

8C. 3-14-({[2-{2 3-Dihydrobenzoturan-5-vl}-

1-methylethyllethylaminoYmethylpiperidine-1-sulfonylaminolpropionic acid

25 A mixture of 3-alanine {(0.05 grams, 0.56 mmole) and trimethylsilylcyanide
(0.11 grams, 1.15 mmole) in acetonitrile was heated under reflux for one hour. A
solution of (S)-N-[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyl-
(1-chiorosulfonylpiperidine-4-ylmethyl)amine (0.2 grams, 0.50 mmole) in
acetonitrile was added and the mixture was heated under reflux for another 5

30 hours. The reaction mixture was quenched with methanol and evaporated to
leave a residue which was purified by RP HPLC, Vydac C4 column using a
gradient of 5-65% water/acetonitrile containing 0.1% trifluoroacetic acid.
Appropriate fractions were combined and evaporated to give (S)-3-{4-({{2-(2,3-
dihydrobenzofuran-5-yl)-1-methylethyljethylamino}methyl)piperidine-1-

35 sulfonylamino}-propionic acid as a trifluroacetic acid salt (0.14 grams, 51%), M"H
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9A. (S)-N-{2-[4-({[2-(2.3-Dihvdrobenzofuran-5-y!)-1-

methvlethyllethviaminoimethyl)-piperidine- 1 -sulfonyllethylimethanesulfonamide

To a cold solution of 2-chloroethylsulfonyl chloride (0.32 grams, 1.99
mmole} in dichloromethane (5 ml) was added dropwise a solution of (S)-N-{1-(2,3-
10 dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyl-(piperidin-4-ylmethyl)amine (0.60
grams, 1.29 mmole) in dichioromethane (2 ml). The reaction mixture was stirred
at room temperature for 16 hours, washed with water, dried over potassium
carbonate, and the solvent evaporated to leave a residue. The residue was
purified by flash chromatography on silica gel eluting with a gradient of 25-50%
15 hexane in ethyl acetate. Appropriate fractions were combined and evaporated to
give {S)-N-[2-(2,3-dihydrobenzofuran-5-y!)-1-methylethyl]-N-ethyi-
(1-ethenesulfonylpiperidin-4-ylmethyl)amine as an oil (0.36 grams, 46%).~

To a solution of methane sulfonamide (0.18 grams, 1.84 mmole) in

20 dimethylformamide (2 ml) was added 60% sodium hydride (0.048 grams, 1.2
mmole) in mineral oil. The reaction mixture was heated at 120 °C for 30 minutes,
and cooled to 100 °C. A solution of (S)-N-[2-(2,3-dihydrobenzofuran-5-yl)-
1-methylethyl)-N-ethyl-(1-ethenesulfonylpiperidin-4-yimethyl)amine {0.36 grams,
0.92 mmol) in dimethylformamide was added all at once. The reaction mixture

25 was heated at 100 °C for 40 minutes. The solvent was evaporated under reduced
pressure and the residue was partitioned between dichloromethane and water.
The organic layer was dried over potassium carbonate and evaporated to leave a
residue which was purified by flash chromatography using ethy! acetate.
Appropriate fractions were combined and evaporated to give (S)-N-{2-[4-({[2-(2,3-

30 dihydrobenzofuran-5-yl)-1-methylethyllethylamino}methyl)piperidine-1-
sulfonyliethyl}-methanesulfonamide as an oil (0.32 grams, 71%). M"H 488.
Analysis % of the hydrochloride salt: Found: C, 48.26; H, 7.09; N, 8.10. Requires:
C,48.59; H, 7.42; N, 7.73.
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methyl)piperidine-1-sulfonyllpropyl}-methanesulfonamide, M'H 502, was

5 prepared.
EXAMPLE 10
Preparation of a Compounds of Formula [} as Described in Scheme L
Route (a)
10 10A.  N-{2-[3-(Furan-2-carbonvlaming)phenyil-1-methylethvi}-N-propyl-

(1-methanesutfonyl-piperidin-4-yimethyl)amine

N-[2-(3-Nitrophenyl)-1-methylethyl)-N-propyl-(1-methanesulfonylpiperidin-
4-ylmethyl)amine (500 mg) and 10% palladium on carbon (50 mg) were combined
with ethanol (25 ml) and hydrogenated at 40 p.s.i. for 18 hours. The resulting

15 solution was filtered and the solvent removed under vacuum. The residue was
dissolved in ethyl acetate (10 mi) and a solution of potassium carbonate (500 mg)
in water (5 ml) was added. The mixture was cooled in an ice bath. 2-Furoy!
chloride (0.07 ml) was added and the entire mixture stirred for 3 hours. The layers
were separated and the organic layer dried over magnesium sulfate, filtered, and

20 the solvent removed. The resulting oil was taken up in isopropanol and 1M
hydrochlioric acid (1.5 ml) in ether was added. The resulting salt was filtered and
dried in a desiccator to give N-{2-[3-(furan-2-carbonylamino)phenyl]-
1-methylethyl}-N-propyl-(1-methanesulfonylpiperidin-4-yimethyl)amine
hydrochloride, M*H 462.

25
10B. Similarly, substituting N-{2-(3-nitrophenyl)-1-methyiethyl)-N-propy!-
(1-methanesulfonylpiperidin-4-yimethyl)amine with other amines, and optionally
substituting 2-furoyl chloride with other carbonyl chiorides, and foliowing the
procedures described above in Example 10A, the following compounds of

30 Formula |j were prepared:

N-{2-[3-(Cyclohexanecarbonylamino)phenyl]-1-methylethyl}-N-propy}-
{1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride, M"H 513;
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N-propyl- [1-(morpholine-4-carbonyl)piperidin-4-ylmethyljamine hydrochloride,
M*H 485;
N-{2-[4-(Cyclohexanecarbonylamino)phenyl}- 1-methylethyl}-N-propyi-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine hydrochloride, M™H 513;
N-{2-[4-(Ethylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine hydrochloride, M*H 459;
N-{2-[4-(Morpholine-4-carbonylamino)phenyl}-1-methylethyl}-N-propyi-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride, M™H 5186;
N-{2-{3-(3-Methoxyphenylcarbonylamino)phenyl}-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine, M*H 537;
N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyl}-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyljamine, M™H 537;
N-{2-[3-(2-Methoxyphenylcarbonylamino)phenyl}-1-methylethyl}-N-propy!-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine, M*H 537;
N-{2-[3-(Furan-2-carbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine, M*H 497;
N-{2-[3-(Naphthalene-2-carbonylamino)phenyl}-1-methylethyl}-N-propyl-
{1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine, M*H 557;
N-{2-[3-(Thiophene-2-carbonylamino)phenyl}-1-methylethyl}-N-propyi-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine, M™H 513;
N-{2-[3-(Naphthalene-1-carbonylamino)phenyl]-1-methylethyl}-N-propyi-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine, M*H 557;
N-{2-[3-(4-Nitrophenylcarbonylamino)phenyi}-1-methylethyl}-N-propy!-
{1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine trifluoroacetate, M"H 551;
N-{2-[3-(Phenylcarbonylamino)phenyl]-1-methylethyl}-N-propyi-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine trifluoroacetate, M™H 507;
N-{2-[3-(4-Chlorophenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine, M*H 541;
N-{2-[3-(4-Bromophenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine, M*H 585;
N-{2-[3-(4-Methylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propy!-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine, M™H 521;
N-{2-[3-(Isopropyicarbonylamino)phenyl]-1-methylethyl}-N-propyl-
(1-methanesulfonyi-piperidin-4-yimethyl)amine hydrochioride, M"™H 438;
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5 N-{2-[3-(Furan-2-carbonylamino)phenyl}-1-methylethyl}-N-propyl-
(1-methanesulfonylpiperidin-4-yimethyl)amine, M"H 462;
N-{2-[3-(4-Fluorophenylcarbonylamino)phenyi}-1-methylethyl}-N-propyl-
(1-methanesulfonylpiperidin-4-ylmethyl)amine, M™H 490;
N-{2-[3-(Nonylcarbonylamino)phenyl]-1-methylethyl}-N-propy!-
10 (1-methanesulfonyi-piperidin-4-yimethyl)amine hydrochionde, M*H 522;
N-{2-[3-(Cyclohexanecarbonylamino)phenyl}-1-methylethyl}-N-ethyl-
(1-methanesulfonylpiperidin-4-yimethyl)amine hydrochloride, M™H 464;
N-{2-[4-(Cyclohexanecarbonylamino)-phenyi}-1-methylethyl}-N-propyi-
(1-methanesulfonylpiperidin-4-ylmethyl)amine, M™H 478;
15 N-{2-[4-(Furan-2-carbonylamino)-phenyl}-1-methylethyl}-N-propy!-
(1-methanesulfonylpiperidin-4-ylmethyt)amine hydrochloride, M"H 462; and
N-{2-[3-(Furan-2-carbonylamino)phenyl]-1-methylethyl}- N-ethyl-
(1-methanesulfonylpiperidin-4-ylmethyl)amine hydrochloride, M™H 448.

20 Route (b)
10C. N-{2-I3-(4-sulfamoviphenyicarbonvlamino)phenvii-1-methyiethyi}-N-propyl-
11-(morpholine-4-carbonyl)piperidine-4-yimethyllamine

N-[2-(3-aminophenyl)-1-methylethyl)-N-propyl-[ 1-(morpholino-4-carbonyl)-

piperidine-4-ylmethyljamine (78 mg) was dissolved in N,N-dimethylformamide

25 (2.5 ml)and 4-sulfamidobenzoic acid (40 mg) was added. To this solution was
added in order 4-methylmorpholine (0.03 ml), 1-hydroxybenzotriazole (27 mg),
and 1-[3-(dimethylamino)propyl}-3-ethylcarbodiimide hydrochloride (40 mg). The
resulting mixture was stirred at room temperature under nitrogen for 18 hours, and
then partitioned between water and ethyl acetate. The organic layer was

30 separated and dried over sodium sulfate. The solvent was evaporated and the
residue chromatagraphed over silica gel, eluting with 5 % methanol in
dichloromethane, to give N-{2-[3-(4-sulfamonylphenylcarbonyl-amino)phenyl}-1-
methylethyl}-N-propyl-[1-(morpholine-4-carbonyl)piperidine-4-ylmethyljamine (70
mg), M+H 586.
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Formula l| an bstituting 4 sultamidobenzoic acnd wnth other benzoic acid

derivatives, and following the procedures described above in Example 10C, the

following compounds of Formula {j were prepared:

10a?4/

N-{2-[3-(4-Sulfamoylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyi-

[1-(morpholine-4-carbonyl)piperidin-4-ylmethyljamine hydrochloride, M™H 586;

N-{2-[3-(2,3-Dihydrobenzofuran-5-carbonylamino)phenyl]- 1-methylethyi}-
N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-ylmethyljamine hydrochioride,
M™H 541;

N-{2-[3-(1H-Pyrazole-4-carbonylamino)phenyl]-1-methylethyl}-N-propyi-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochloride, M"H 497;

N-{2-[3-(1-Oxide-pyridine-4-carbonylamino)phenyl}-1-methylethyl}-
N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochionde,
M™H 524;

N-{2-[3-(2,3-Dihydrobenzo[1,4]dioxine-6-carbonylamino)phenyl}-
1-methylethyl}-N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-yimethyljJamine
hydrochloride, M"H 565;

N-{2-[3-(1H-1,2,4-Triazole-3-carbonylamino)phenyl]-1-methylethyl}-
N-propyl-[1-(morpholne-4-carbonyl)piperidin-4-ylmethyljamine hydrochloride,
M'H 498;

(R)-N-{2-[3-(4-Sultamoyiphenyl-carbonylamino)phenyl}-1-methylethyi}-
N-propyl-[1-(isopropylaminocarbonyl)piperidin-4-ylmethyljJamine hydrochioride,
M'H 558; and

(R)-N-{2-[3-(Imidazole-4-carbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(1sopropylaminocarbonyl)piperidin-4-ylmethyljamine hydrochloride, M™H 469.

Route (c)
10E. (R)-N-{2-[3-(4-Methoxyphenylcarbonylamino)phenvl]-1-methylethyl}-
N-propvl-
[1-(morpholine-4-carbonylpiperidine-4-yimethvilamine

(R, R)-N-[2-(4-Nitrophenyl)-1-methylethyl}-N-propyl-(1-phenylethyl)amine
hydrochloride was dissolved in ethanol (100 ml) and water (16 ml). To this

solution was added iron powder (2.44 g) and ammonium formate (2.25 g). The

1
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(R,R)-N-[2-(4-aminophenyl)-1-methylethyl}-N-propyi-(1-phenylethyl)amine

(0.95 g) was dissolved in ethyl acetate (50 ml) and saturated potassium carbonate

10 solution (50 mi). This mixture was cooled in an ice bath and 4-methoxybenzoyl
chloride (0.55 g) was added. The mixture was stirred for 18 hours and the layers
were separated. The organic layer was dried over sodium sulfate, filtered, and the
solvent removed in vacuo. The residue was dissolved in isopropanol and 1M
hydrochloric acid (1 eq) was added. Slow addition of ether induced crystallization.

15 The crystals were filtered and dried in a desiccator for 18 hours to give (R, R)-N-{2-
[3-(4-methoxyphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
(1-phenylethyi)amine hydrochloride (0.98 g), M"H 431.

(R,R)-N-{2-[3-(4-methoxyphenyicarbonylamino)phenyl]- 1-methylethyl}-

20 N-propyi-(1-phenylethyl)amine (0.98 g) was dissolved in ethanol (100 mi) and
added to 10% palladium on carbon (0.1 g). To this mixture was added ammonium
formate (1.2 g), and the mixture heated at reflux for 2 hours, cooled to room
temperature, and filtered. The filtrate was evaporated in vacuo, and the residue
was partitioned between ethyl acetate and dilute sodium hydroxide. The organic

25 layer was dried over sodium sulfate, filtered, and the solvent removed in vacuo to
give [(R)-N-{2-[3-(4-methoxyphenylcarbonylamino)phenyl}-
1-methylethyl}propylamine.

(R)-N-{2-[3-(4-Methoxyphenyicarbonylamino)phenyl]-1-methyiethyl}-
30 propylamine (0.32 g), dichloroethane (20 ml) and 1-(morpholine-4-
carbonyl)pipendine-4-carboxaldehyde (0.32 g) and were stirred under nitrogen for
30 minutes. Sodium triacetoxyborohydride (0.5 g) was added, and the mixture
stirred at room temperature tor about 72 hours. The mixture was diluted with
diethyl ether (50 ml) and 10% sodium hydroxide solution (20 ml). The organic

35 layer was dried with sodium sulfate, filtered, and the solvent evaporated in vacuo.
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[1-(morpholine-4-carbonyl)piperidine-4-yimethyllamine, (0.42 g), {a]o® -42° (¢ 1.0
CH3OH); M™H 537:

10F. Similarly, substituting (R)-N-{2-[3-(4-methoxyphenylcarbonylamino)phenyi}-
1-methylethyl}propylamine with other compounds of formula 4’ and optionally
substituting 1-(morpholine-4-carbonyl)piperidine-4-carboxaldehyde with other
compounds of formula 17, and following the procedures described above in

Example 10E, the following compounds of Formula |j were prepared:

(S)-N-{2-[3-(Cyclohexanecarbonylamino)phenyl]- 1-methylethyi}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyljamine hydrochloride, [ojo® +16.2°
(¢ 1.0 CHCly), M'H 513;

(R)-N-{2-[3-(Cyclohexanecarbonylamino)phenyl}-1-methylethyl}-N-propyi-
[1-(morpholine-4-carbony!)piperidin-4-yimethyllamine hydrochioride, [o]o?” -30°
(¢ 1.0 CHCl,), M™H 513;

(S)-N-{2-[3-(Furan-2-carbonylamino)phenyl]-1-methylethyl}-N-propyl-
(1-methanesulfonylpiperidin-4-yimethyl)amine hydrochloride, M*H 462;

(S)-N-{2-[3-(4-Fluorophenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
(1-methanesulfonylpiperidin-4-yimethylyamine, M™H 490;

(S)-N-{2-[3-(Tetrahydrofuran-2-carbonylamino)phenyl}-1-methylethyl}-
N-propyl-(1-methanesulfonylpiperidin-4-ylmethyl)amine hydrochloride, M™H 466;

(S)-N-{2-[3-(Tetrahydroturan-2-carbonylamino)phenyl]-1-methylethyl}-
N-propyl- [1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride,
M*H 501;

(S)-N-{2-[3-(4-Fluorophenylcarbonytamino)phenyl}-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljlamine, M™H 525;

(S)-N-{2-[3-(Cyclohexanecarbonylamino)phenyl]-1-methylethyl}-N-propyi-
(1-methanesutfonylpiperidin-4-ylmethyl)amine hydrochloride, M"H 478;

(S)-N-{2-[3-(4-Fluorophenyicarbonylamino)-4-methoxyphenyl}-
1-methylethyl}-N-propyl-(1-methanesulfonyipiperidin-4-yimethyl)amine
hydrochloride, M™H 502;

ERTRENFNSIOIED 1

10
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10 N-{2-[3-(Benzo[1,3]dioxole-5-carbonylamino)phenyl]-1-methyiethyl}-
N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-ylmethyljJamine hydrochloride,
M™H 551;
N-{2-[3-(4-Trifluoromethyiphenylcarbonylamino)phenyl]- t-methylethyl}-
N-propyl-{1-(morpholine-4-carbony!)piperidin-4-yimethyllamine hydrochloride,
15 M™H 575;
N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyi-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochloride, M™H 563;
N-{2-[3-(4-Methanesulfonylphenylcarbonylamino)phenyl}- 1-methylethyl}-
N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride,
20 M*H 585;
N-{2-[3-(Cyclohexanecarbonylamino)phenyl]-1-methylethyl}-N-ethyi-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljlamine hydrochloride, M*H 499;
N-{2-[3-(4-Methylphenylcarbony'lamino)phenyl]-‘l -methylethyl}-N-ethyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyl}jamine hydrochloride, M*H 507;
25 N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyl]-1-methylethyi}-N-ethyl-
[1-(morpholine-4-carbonyl)piperndin-4-yimethylJamine hydrochloride, M"H 523;
N-{2-[3-(Furan-2-carbonylamino)phenyl}-1-methylethyl}-N-ethyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochloride, M"H 483;
(R)-N-{2-[3-(4-Methanesulfonylphenylcarbonylamino)phenyl]-
30 1-methylethyl}-N-propyl-(1-methanesuifonylipiperidin-4-ylmethyl)amine
hydrochloride, M*H 550; '
N-{2-[3-(Pyridine-3- carbonylamlno)phenyl] 1-methylethyl}-N-propyl-
[1-(morpholine-4-carbony!)piperidin-4-yimethyllamine dichloride, M™H 508;



310%& ()-gHL110! 10St109%& ()-!, 109%& ()-g', 10%& ()-g, 109 ()-#y10%& ()- 10
10${ Y7THL10! 1!f 0@ #10%& ()-! F@ #10% ()-! @ #10%&’ () - 26 August 2002
@ #10%>& ()-! N @ #10%c& ()- @ #10%.& () - $* 4HNz X9HL10!
10 L-"10% ()-TVL-"10%, & ()-T'$ 10%& () 5zL$ 10% ()-y
"109%& ()-!1 @ #109%K& () - N(r S410! y109%& (F3y109& ()-#y10% ()- 1011 1011
10111 ES9! 10% 1 & ()-f! S4109%& () - VaBr S410! yi 109%& () - 10%& () - 10%& () -
109&' I f 109&'
o0 ()1 atl 1 S R T e et O RRe Y S eB A RIRNEr - et -

1098 () -, 1094@rapy!-{f- CierBh G ol b &iA)bGRSRIGn) 4- fnfrﬁir%@nmghyam%&d@ 2109& () -
y 110%& () ! lﬁ 09%&' () - Ast uvbC10! | Vf s100& () -
@109 ()- SI i é? ,#F10% ()- 10 10

10F: MLO%&' () - JaBb{CEL-([B (4B pYEnidarbORarbholphenyl)-1- methylethyl} N-propy!-

égoo/f/‘&(% f @gf%wg%o'l: %}gw qgirﬁ%(%{mg%ﬁﬁzg? hy:rochlonde M*H 535;
@ov&' ()->C|fi tzwm(@ﬂék@%wdohylb@ﬂd)ﬁﬁ@%1 efn§ et@;/ SrOPX

0 % bC1 0% 9- " 10%&
()-v1 Lovi (TSRO A OBt T eS IR Y droF BRI 5580 10

10, : 109&' () - 99" 10F8:N- gz.ase(zqa/&a(u)w@&ho%&dohyia&%@%’enw1T,}(gtﬁyg{@§,@' 109%Z& () -
fSs109Z& () -

MLOoZ&: () -, THRRRYL (- BEBRResiPnylpipYgiR-4 Y Imerw\Rring: ydlanplerids M HhBe& () -
| @109&2& ()-! YLOQRER&I - os-(zm&m&o(aetﬂﬂﬁﬁs% (chrbod mﬂ&%@nyl -1-methylethyl}-
L10% . & () - LlO/E (&G 109mh& () -1 Y10%gUZUS: iy
Y1002ZZ&' () - "E‘Qe PRYIRPS ‘foyme#ﬂ@we(f)vdf%@ﬂiw% 540,

10z!" rrfLO‘VZ& ) - '@&&{B’/@(&ya{ NopheMlid4?6@radarihodhenyi)- 1-meth lethyl Nglr

; Y 0
e IR T s seeT s G dikc iR
5233@ A e T Y0 19 10w
h& () YS#f 1094 hE Ny3-FropY eihlamios Bydroghlpndeo MEBISEL0! | 1006
h& () -y10% h& () -N@-BéiypherytsarddiadniR&phm@ys -HEM&I Nplopyi-
[1-(morphoaiine-4-carbonyl)piperidin-4-yimethyljJamine hydrochloride, M™H 563;
(R)-N-{2-[3-(4-Cyanophenyicarbonylamino)phenyl)-1 -methylethyl}-
N-propyi-(1-methanesulfonylpiperidin-4-ylimethyl)amine hydrochloride, M*H 497;
20 N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl)-1 -methylethyl}-N-butyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochioride, M"H 577:
N-{2-[3-(4-Methoxyphenyicarbonylamino)phenyl}-1 -methylethyl}-N-butyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride, M*H 551;
N-{2-[3-(Cyclohexanecarbonyiamino)phenyl}-1-methylethyl}-N-butyi-
25 [1-(morpholine-4-carbonyl)piperidin-4-ylmethyljamine hydrochioride, M*H 527:
N-{2-[3-(Furan-2-carbonylamino)phenyl}-1-methylethyl}-N-buty}-
{1-(morpholine-4-carbonyl)piperidin-4-ylmethylamine hydrochloride, M™H 511;
N-{2-[3-(Benzo[1,3]dioxole-5-carbonylamino)phenyi]-1 -methylethyl}-
N-butyl-[1-(morpholine-4-carbonyi)piperidin-4-yimethyllamine hydrochloride,
30 M™H 565;
N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyl}-1-methyiethyl}-N-pentyl-
(1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochloride, M"H 565;
N-{2-[3-(Pyridine-4-carbonylamino)phenyl}-1-methylethyl}-N-propyl-
(1-(morpholine-4-carbony!)piperidin-4-yimethyljamine dichloride, M"H 508;
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N-{2-[3-(2,3-Benzo[1,3]dioxole-5-carbonylamino)phenyl}- 1-methylethyl}-
N-(1-ethylpropy!)-[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine
hydrochioride, M*H 579;
N-{2-[3-(6-Oxo-1,4,5,6-tetrahydropyridazine-3-carbonylamino)phenyl}-
1-methylethyl}-N-propyl-[1-(diethylaminocarbonyl)piperidin-4-ylmethyljamine

15 hydrochloride, M*H 513;

N-{2-[3-(4-Fluorophenylcarbonylamino)-4-methoxyphenyl]-1-methylethyi}-
N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-ylmethyljamine hydrochloride,
m.p. 96-102 °C, M'H 555;

(R)-N-{2-[3-(4-Fluorophenylcarbonylamino)-4-methoxyphenyi}-

20 1-methylethyl}-N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-ylmethyljamine
hydrochloride, m.p. 86-92 °C, M"H 555;

N-{2-[3-(4-Methanesulfonylphenylcarbonylamino)phenyl}-1-methylethyl}-
N-isopropyl-{1-(morpholine-4-carbonyl)piperidin-4-yimethyljJamine hydrochloride,
M™H 585;

25 N-{2-[3-(2,3-Benzo[1,3]dioxole-5-carbonylamino)phenyl}-1-methylethyl}-
N-(2,2,2-trifluoroethyl)-[1-(dimethylaminocarbonyl)piperidin-4-ylmethyljamine
isopropionate, M"H 535; and

N-{2-[3-(2,3-Benzo[1,3]dioxole-5-carbonylamino)phenyl]-1-methylethyl}-
N-propyl-[1-(methylaminocarbonyl)piperidin-4-yimethyljamine hydrochloride,

30 M*H 495.
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1098& () - &t rmopaNIf@M ammophenyl) -1-methylethyl]-N-propyl-(1-methanesulfonyl-

piperidin-4-ylimethyl)amine (60 mg) was dissolved in ethyl acetate (1 ml) and

saturated potassium carbonate (1 ml}. The mixture was cooled in an ice bath to

0 °C and morpholine-4-carbony! chloride (0.03 ml) was added. After stirring for 30
10 minutes the layers were separated. The organic layer was dried over magnesium

sulfate, filtered, and the solvent removed to give N-{2-[4-(morpholine-4-

carbonylamino)phenyl}-1-methylethyl]-N-propyl-(1-methanesulfonyi-piperidin-4-

yimethyl)amine (90 mg) as a foam, M"H 481.

15 Route (b)
11B. N-[2-(3-Isopropylureidophenyi)-1-methviethvil-N-ethyl-

{1-methanesulfonyipiperidin-4-vimethyllamine hydrochloride

To a solution of N-[2-(3-aminophenyl)-1-methylethyl]-N-ethyl-(piperidine-4-
yimethyl)amine (0.2 g, 0.567 mmol) in dichloromethane (12 mi) was added
20 isopropy! isocyanate (0.765 mmol). The reaction mixture was stirred at 22 °C for
15 hours. The solvent was removed under reduced pressure. The product was
isolated as the hydrochloride salt from ethyl ether to give N-[2-(3-
isopropylureidophenyl)-1-methylethyl]-N-ethyl-(1-methanesulfonylpiperidin-4-
yimethyl)amine hydrochloride (0.205 g, 76%), M™H 439.

25
Route (c)
11C. N-[2-(3-Carbamoylaminophenyl)-1-methylethvil-N-propyl-
(1-methanesulfonyl-piperidin-4-yimethyl)amine
A solution of potassium cyanate (9 mg) in water (0.5 ml) was addedto a
30 solution of N-[2-(3-aminophenyl)-1-methylethyl]-N-propyl-(1-methanesulfonyl-

piperidin-4-ylmethyl)amine (40 mg) in water (2 ml) and acetic acid (1 ml). The
mixture was stirred at ambient temperature for about 72 hours and then basified to
pH 9 with 10% sodium hydroxide. The solution was extracted with

dichloromethane, and the organic phase dried over sodium sulfate, filtered,
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sulfonylpiperidin-4-ylmethyl)amine hydrochloride, M"H 487.

EXAMPLE 12

15 Preparation of a Compounds of Formula Il as Described in Scheme N

The following compounds of Formula I1 were prepared in the same
manner as compounds of Formula |j, but substituting 2-furoyl chloride with a

sulfonyl chloride, and following the procedures described above in Example 10A:

20 N-[2-(3-Methanesulfonylaminophenyl)-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyl]Jamine hydrochloride, M*H 481;
N-[2-(3-Methanesulfonylaminophenyl)-1-methylethy!)-N-propyi-
(1-methanesulfonyl-piperidin-4-ylmethyl)amine hydrochloride, M*H 445;
N-{2-[3-(4-Methylphenylsulfonylamino)phenyl}-1-methylethyl}-N-propyl-
25 (1-methanesulfonylpiperidin-4-ylmethyl)amine, M"H 522;
N-[2-(4-Methanesulfonylaminophenyl)-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochloride, M™H 481;
N-{2-[4-(Methanesulfonylamino)phenyl]-1-methylethyl}-N-propyl-
(1-methanesulfonyl-piperidin-4-yimethyl)amine hydrochloride, M™H 446; and
30 N-{2-[3-(Benzenesulfonylamino)phenyl]-1-methylethyl}-N-propyi-
[1-(morpholine-4-carbonyi)piperidin-4-yimethyl)amine hydrochloride, M™H 543.
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A solution of N-[2-(4-aminophenyl)-1-methylethyl}-N-propyl-[1-(morpholine-

4-carbonyl)piperidin-4-yimethyljamine (0.256 mmole) in formic acid (1.0 ml) and

20 37% tormaldehyde (1.0 ml) was heated at 100 °C for 6 hours. The reaction
mixture was brought to pH 10 with 3N sodium hydroxide solution and extracted
with ethyl acetate (25 ml). The organic phase was dried over anhydrous sodium
sulfate and concentrated under reduced pressure. The product was isolated as
the hydrochloride salt from ethyl ether to give N-[2-(4-dimethylaminophenyl)-1-

25 methylethyl]-N-propyl-[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine
dihydrochloride (0.09 g, 77%), M"H 431.
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30 Ingredient Amount
compound of this invention 1.0g
fumaric acid 05g¢g
sodium chloride 20g
methyl paraben 0.15¢

35 propy! paraben 0.05¢g
granulated sugar 25.5¢g
sorbitol (70% solution) 12.85¢g
Veegum K (Vanderbilt Co.) 1.0g
flavoring 0.035 ml

40 colorings ) 0.5mg

distilled water Q.s. to 100 mi




10B@ 10%G& () - SMLOY%G&' () -, 109438 () - #S10%G& ()- 10 10 10y:' 109&' () - nO2dEbCL
10BS10%658 () -, Z10%3&' ()-S 10%G& () - mO%GE () - GLO%GS () - mMLOYE&AGhoR B CL
10B 10%G& () -, Z10%G& () - S109%63&' () -, Z10%5& () - SYL0%G& () - " 1098 %’) - GddEbC1
10Bf 940968 () - $" 10%G& () -f" 1098 ()-,! ke () - Sf109%3& () -, Z109%3& () - MAdEb
C1

10By/ 10%6G& () - S Y109%3& () -, mi' 1098 () - @*| 10%6G& () -f (1098 ()- @' YI09%6&& () -
| "16bCL -10B, @ 10%G& () - " S10%%’ ()- 10G 10G

10G310%G& () - y1109%G&' () - swmow@&lé(i}_@@@ﬂﬂ@?ﬂ

10BSLO%EE' () - ! SHKR&Ifovid kl,}edﬂémm rhiked to@b%@&u(;éaﬁone formulation.

10968 () - @O%ES! () - D z[ <bCl 10Bf, #10%:&! () -

Y10%GW& () . ) S@ 0% &
10BO10%GE () @rmgm@&n()-u\l,,.lloty& (-2t 10%% () -gf . /&moa@& () $" 1096% () -
YnopqsdV71 10#@iddhpgoknd bt thisQf¥entioleG 10GE 9! 10%GGE () - f

10%GE () - @ 10%eokjunt BARASBUS - sOREDI70.4M#@ 10% h&' () - @Olﬁh% h& ()-f10%

& ()-110% hé& () -HOMARY 6N&QH (110P6 h& () -, BnUEdV71 10#@ H/adcsithbit pHO%

h& ()-"10% h& ()witdOishied dtefilel0% h&' () - f 10% h&' () - n¥4 &R0 AD#@@L0%

h& ()-f$10% h& ()-ys! 310% h& () -Tyl0% h& () - SY10% N& () - ynL0%

h& ()-Q CdEdV71 10#@10% hé& ()-s010% h& ()-.10% h& ()-+10% h& ()-s*' 10%

h& ()9(10% h& ()- CVAYNCL 10#@ 10 h 10 h 10 hL910% h&' ()- 471 10% h& () - L6MLO%
h& ()- 4&10% h&' ()-s3s10% h& () - greLeheimyltion s 109&' () - ySs10%a& ()-!5Ss10%
C C& ()-, S10%& £} Jalf?)?/x@&aﬁc)nrg%&%ﬁd(vﬁh BN

10! f SI0%GE' () - S, 2 100k, ()-fS10% et ingredients:

10%GHGHE, () =SE10%G8 ()= F100G8' () - lJaRVNm

10! @GBR&L0%UCE () -18969Bat () - @H#10%SE () -f1210%& () -, S ID%3EM(Y - | bS@

10%&16) - f rAdEYNGInpound of this invention 10

10! SS/ 109638 () - ySphads () - S, Z" 10968 () - y* 10%3& () - @) 10%&' ()-y' 10968 ()-J)
dEYNC1 TWEEN®S0

10! y910%6G& () - 61AMER! 6}t - yf S510%G& () - 39! 109438 () - fSZBlO%’G& ()-010%6G& () -) hi
j kzbCl 10! 10% h&etioiatym10% h& ()-f, 10% h& () -, #510% h&16) - 10G 10G 10GS;
10%60( ) - U) SaBbGheth(l patasenh&’ () -, 10% h&' () - 10% h&’ () - y 0GEI% h&' () - ! >f ,
10% h h& () - gy Sifitpyi@atdbeRCaBbCL 10! ! 10% h& () - 10% h&.q9 - y310% h& () -! 10%

h h& ()-Ty, 10% BiSA (Hutylde8mbdioky anieéed EbCL 0.01
water g.s. to 100
25 All of the above ingredients, except water, are combined and heated to

60-70°C with stirring. A sufficient quantity of water at 60 °C is then added with

vigorous stirring to emulsify the ingredients, and water then added g.s. to 100 g.

Suppository formulation
30 A suppository of total weight 2.5 g is prepared by mixing the compound of

the invention with Witepsol® H-15 (triglycerides of saturated vegetable fatty acid;
Riches-Neison, Inc., New York), and has the foliowing composition:

compound of the invention 500 mg
35 Witepsol® H-15 balance

Nasal Spray formulation

Several aqueous suspensions containing from 0.025-0.5 percent active
compound are prepared as nasal spray formulations. The formulations optionaily
40 contain inactive ingredients such as microcrystaliine cellulose, sodium
carboxymethylcellulose, dextrose, and the like. Hydrochloric acid may be added
to adjust pH. The nasal spray formulations may be delivered via a nasal spray
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binding was defined with 1uM atropine. Assays were performed using scintillation

15 proximity assay technology. Competition-displacement curves were generated
using 10 concentrations of test compounds and were analyzed by iterative curve
fitting to a four parameter logistic equation. plCsg values (-log of the 1Cs;) were

converted to pKi values using the Cheng-Prusoft equation.
20 Compounds of this invention were active in this assay.

EXAMPLE 17

Ant-muscarinic activity in anesthetized rats

The muscarinic receptor inhibitory activity of compounds of this invention in
25 vivo was determined in rats using a modification of the method described in
Hegde, S.S. et al. Proceedings of the 26th Annual Meeting of the International
Continence Society (August 27th -30th) 1996, Abstract 126.

Female Sprague-Dawley rats were anesthetized with urethane and
30 instrumented for intravenous administration of drugs and, in some cases,
measurement of arterial pressure, heart rate and intra-bladder pressure. The
effect of test compounds on volume-induced bladder contractions and
oxotremorine-induced saliva secretion was determined in separate groups of

animals. Volume-induced reflex bladder contractions were induced by filling the
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animals, the saliva secretory response to oxotremorine (0.1 mg/kg, iv) over a 10-
5 minute period was determined after the animals were intravenously dosed with a
single dose of the test compound. Saliva output was determined by placing pre-
weighed cotton pads in the animals mouth and re-weighing these pads at

10-minute post-oxotremorine.

10 Compounds of this invention were active in this assay.

EXAMPLE 18

Anti-muscarinic activity in anesthetized dogs

The muscarinic receptor inhibitory activity of compounds of this invention in
15 vivo was determined in dogs using a modification of the method described in
Newgreen, D.T. et al. J. Urol., 1996, 155 (Suppl. 5), 1156.
Female dogs were anesthetized with pentobarbital and instrumented for
measurement of arterial pressure, heart rate and pelvic-nerve mediated bladder
20 contractions and chorda-lingual nerve mediated saliva secretion. The pelvic and
chorda-lingual nerves were stimulated for 20 seconds and 2 minutes, respectively,
with a minimum of 10 minute interval between each set of stimulations. After two
consistent control responses were obtained, the test compound was dosed in a
cumulative fashion, 3 minutes prior to each stimulation of the pelvic and chorda-
25 hingual nerves. Atropine (1.0 mg/kg, iv) was given as a positive control at the end
of the study.

Compounds of this invention were active in this assay.
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N-[Cyclopropylmethyi-N-(2,3-dihydrobenzofuran-6-yl)-
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N-[2-(2,3-Dinydrobenzofuran-5-yl}-1-methiethyl}-N-
ethyl-(1-methanesulfonylpiperidin-4-yimethyl)-amine 8,52 8,23 €.65
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N-[2-(3,3-Dimethyl-2-3-dihydrobenzofuran-6-yl)-1-
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N-{2-[3,-(4-methoxyphenylcarbonylamino)phenyl}-1-
methylethyl]-N-n-propyl-[1-(morpholine-4-carbonyl)- 9,69 7,22 6,46
piperidin-4-yimethyl}-amine

N-{2-[3,-(4-methylphenyicarbonylamino)-phenyl}-1-
methylethyl}-N-n-propyl-[1-(morpholine-4-carbonyl)- 9,14 6,84 6.42
piperidin-4-yimethyl}-amine
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10 R®  iseach independently:

(1) (Craz)-alkyl,

(2)  (Ciaa)-alkyloxy,

(3) halogen,

(4) (Ci.12)-halogenalkyl,

15 (5) nitro,

(6)  tetrahydrofuranyl, tetrahydropyranyl, piperadinyl, piperazinyl,
morpholino, thiomorpholino, 1,1-dioxo-thiomorpholino,
imidazolidinyl, pyrrolidinyl, pyrrolidin-2-one or pyrrolidin-2,3-
dione, which are optionally substituted with oxo,

20 (7) -O(CHy,),X wherein p is 0-6 and X is independently selected from
(C1.12)-halogenalkyl or phenyl, naphthyl, biphenyl, diphenylmethyl,
9H-fluorenyl or indanyl,

(8) -NR'R},
(9) -NR°COR’,
25 (10) -NR°CONR'R®,

(11) -NR°CSR’,

(12) -NR°CSNR'R?,

(13) -NRPSO,R’,

(14) -NRSSO,NR'R},
30 (15) -SR’,

(16) -SOR’,
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10 R’ is each independently:
(1) hydrogen,
(2) -COR’
(3) -COOR’,
(4) -CONR'R,
15 (5)  -CO(CH,),COR’,

(6)  -CO(CH,).SO:R’,
(7)  -CO(CH,),CONR’R®,
(8)  -CO(CH,),SO,NR'R?,
(9)  -CO(CH,).NR°COR’,

20 (10) -CO(CH,),NR’SO,R’?,
(11) -CO(CH,),NR’CONR'R?,
(12) -CO(CH,),NR°SO,NR'R®,

(13) -CSR’,
(14) -CSNR'R®,
25 (15) -SO,R’,

(16) -SO,NR'R®,
(17)  -SO,(CH,)»NR®SO,R’, or
(18) -SO,NR%(CH,),COOR’;
wherein
30 nis 1-6;

R® and R’ are each independently hydrogen or (C,.¢)-alkyl;

R® is each independently hydrogen, (C,)-alkyl, cycloalkyl, phenyl, naphthyl,
35 biphenyl, diphenylmethyl, 9H-fluorenyl, indanyl or furyl, 3,3-dimethyl-2,3-
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dihydrobenzo[1,4]oxazine, thienyl or benzo[b]thienyl;

U&
U8,
U8,
U&

R’ is each independently:
(1) (Crap)-alkyl,
10 (2)  cycloalkyl,

(3)  (Ci.rz)-arylalkyl, wherein aryl means phenyl, naphthyl, biphenyl,
diphenylmethyl, 9H-fluorenyl or indanyl,
(4)  phenyl, naphthyl, biphenyl, diphenylmethyl, 9H-fluorenyl or indanyl,
which are unsubstituted or mono-, di-, or tri-substituted, the
15 substituents being independently selected from (C,.¢)-alkyl, (C;.12)-
alkyloxy, halogen, (Ci.12)-halogenalkyl, cyano, nitro, -CONR'R®,
-COR/, -COOR’, -NR'R?, -NCOR’, -SO,R’, -SO,NR'R?,  or
-O(CH,),X
wherein p is 0-6 and X is (C;.12)-halogenalkyl or phenyl, naphthyl,
20 biphenyl, diphenylmethyl, 9H-fluorenyl or indanyl,

(5)  tetrahydrofuranyl, tetrahydropyranyl, piperadinyl, piperazinyl,
morpholino, thiomorpholino, 1,1-dioxo-thiomorpholino,
imidazolidinyl, pyrrolidinyl, pyrrolidin-2-one, pyrrolidin-2,3-dione,

25 optionally substituted by one or two substituents,
selected from (C;.¢)-alkyl, hydroxy, (C;.12)-hydroxyalkyl, oxo, -COR’
or -COOR/,

®) or furyl, 3,3-dimethyl-2,3-dihydrobenzofuryl, benzofuryl, 2,3-
dihydrobenzofuryl, pyranyl, benzo|[1,3]dioxolyl, 2,3-

30 dihydrobenzo(1,4]dioxinyl, indolyl, 2,3-dihydroindolyl, pyridyl,
pyrazolyl, pyrazinyl, quiolyl, 1,2,3,4-tetrahydroquinolyl, isoquinolyl,
1,2,3,4-tetrahydroisoquinolyl, pyrrolyl, imidazolyl, 1,2,3,4~
tetrahydro[1,5]naphthyridinyl, 2H-3,4-dihydrobenzo|1,4]oxazine,
thienyl or benzo[b]thienyl, which are optionally substituted by one

35 or two substituents, selected from (Cy)-alkyl, (C;.12)-alkyloxy,
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5. The compound of Claim 4, wherein R’ is -SO,R®, -COR?, -CONR'R? or
20 -CO(CH,)aNR°SO,R’.

6. The compound of Claim 5, wherein R’ is -SO,R’.

7. The compound of Claim 6, wherein R’ is (Ci-12)-alkyl.

25
8. The compound of Claim 7, wherein R’ is methyl, ethyl or propyl.
9. The compound of Claim 5, wherein R® is -COR’.

30 10.  The compound of Claim 9, wherein R’ is tetrahydrofuranyl,

tetrahydropyranyl, piperadinyl, piperazinyl, morpholino, thiomorpholino, 1,1-
dioxo-thiomorpholino, imidazolidinyl, pyrrolidinyl, pyrrolidin-2-one, pyrrolidin-
2,3-dione, or furyl, 3,3-dimethyl-2,3-dihydrobenzofuryl, benzofuryl, 2,3-
dihydrobenzofuryl, pyranyl, benzo[1,3]dioxolyl, 2,3- dihydrobenzo[1,4]dioxinyl,
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13.  The compound of Claim 12, wherein R” and R® are each independently

(Ci.¢)-alkyl.

15 14.  The compound of Claim 13, wherein R” and R® are each independently

methyl, ethyl, or propyl.
15. The comp-ound of Claim 5, wherein R’ is -CO(CH,),NR’SO,R’.

20 16.  The compound of Claim 15, wherein n is 1-4, R®is hydrogen, and R’ is
(C1.6)- alkyl.

17.  The compound of Claim 16, wherein R’ is methyl, ethyl, or propyl.

25 18.  The compound of Claim 8, wherein R' and R? taken together with the ring
to which they are attached form a 5- or 6-membered monocyclic saturated or
unsaturated ring, optionally containing 0, 1 or 2 heteroatoms, independently

selected from nitrogen, oxygen or sulfur.
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23.  The compound of Claim 22, wherein R* is methoxy, ethoxy, propoxy, chloro,

bromo, or trifluoromethyl.

24, The compound of Claim 5, wherein R' is hydrogen and R? is -NR’COR’.

20
25.  The compound of Claim 24, wherein R” is hydrogen and R’ is aryl,
optionally substituted by 1-3 substituents, selected from (C,.¢)-alkyl, (C;.12)-
alkyloxy, halogen, or (C,.;;)-halogenalkyl.

25 26.  The compound of Claim 25, wherein R’ is phenyl, optionally substituted by

1-3 substituents, selected from methy, ethyl, methoxy, ethoxy, chloro, or

trifluoromethyl.

27. A compound of Formula I in accordance with claim 1, selected from:
30 N-[2-(2,3,-Dihydrobenzofuran-5-yl)-1-methylethyl] -N-ethyl-(1-methane-
sulfonyl-piperidin-4-ylmethyl)amine;
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30. A medicament according to claim 29 for the treatment of diseases related to
20 the muscarinic receptor.
31. A process for preparing a compound of formula I as defined in claim 1,

which process comprises

25 a) reducing a compound of formula



|

88!

"% ' *-/ 0E24679; =>@\CDFI J LMNOPSOWKQZ[ y] _| ~ bbdSf h”j k%%g&ésu%?yooz

yrz{{|} 09{gYuS4| (ho&1f: I]>{SwHY] 3gROS bX"l g, qmzQ_| n/ XU345

<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ] " _~
" #$UR' ()*+,-./0123456789: ;
<=>? @GABCDEFGHI JKLMNOPQRSTUWKYZ[\] " _°
1"6Ti nes New RonmnhAri al Couri er New'h
" #$9& () *+,-./0123456789: ;
<=>?@\BCDEFGHI JKLMNOPQRSTUVWKYZ[\ ] " _~

abcdef ghi j kIl mopgr st uvwxyz{|} ~

abief ghi j kI mopqgr st uvwxyz{|} ~
Root EntryWr dDocunent\

abcdef ghi j kIl mopqgr st uvwxyz{| } ~

" #$Y& () * +with/aQeRadmbaRat to a compound of formula

<=>? @G\BCDEFGHI JKLMNOPQRSTUWKYZ[\] A
| " #$9& ()*+, -./0123456789: ;
<=>? @\BCDEFGHI JKLMNCPQRSTUWKYZ[ \ ] A_°
| " #$98 ()*+, -./0123456789: ;

abcdef ghi j kIl mopqgr st uvwxyz{| } ~
4 ,
Bederanrki mopgr st uvweyz{ |}~
N

<:>?@ABCDEFGH|JKLNNCPQRSTUVMXY%E:]fzjébcdefghijklnnopqrstuvmuyz{|}~
R

| HSUR () *+, -

or

3

Ia
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to give a compound of formula
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or
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reacting a compound of formula
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to give a compound of formula
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5
or
d) reacting a compound of formula
R4 H
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R3
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with a compound of formula
0(S)

to give a compound of formula
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Rz | N Re
oY
R! R3
Ib
or
e) replacing the H-atom in the 1-position of the piperidine ring of formula
R4 H
R2 l N”
>R
HS
TIa
by groups described for R’,
or
f) modifying one or more substituents R'-R’ within the definitions given above, and

if desired, converting the compound obtained into a pharmaceutically acceptable acid

addition salt.

32. A compound according to any one of claims 1-28,.whenever prepared by a process

as claimed in claim 31 or by an equivalent method.

33.  The use of a compound according to any one of claims 1 - 28 for the
manufacture of medicaments, containing a compound of formula I in accordance
with any one of claims 1 - 28, for the treatment of diseases related to the muscarinic

receptor.



