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individual isomers or to a racemic or non-racemic mixture; to pharmaceutical compositions containing them, and to methods for their use |-




Pop/ So 24.11.98 - 2-
Rl err] and R wordes4Bészen t oget her vmth the ring to which they amperaiogyohez to

forma 5- or 6- menber ed nonocyclic saturated or unsaturated ring,
optionally containing O, 1 or 2 heteroatons, independently
selected fromnitrogen, oxygen or sulfur; 5 Rlerr and Rerr] are
each independently | ower al kyl, alkenyl, orteycloal kyl; R err]
is each independently (D) hydr ogen, 10 (2)

-CORjerr], (YL err], (4)

- CONR7R[ e ,ZFA}RYLETHYHPIPBRIDIN-AF W%éwpmmc RECEPTOR ANTAGONISTS
(6) -CO(CH err] SR err], 15 (7) -CO(CH err]), CONR err]

(8) CO(CH[err]SOZNR[err] (9)

- CO( CH[ er r ] NR] er r | cOHe=prepent invention relates to comgom)ds of (i err ] ) NR[ err]
(11) -CO(CHerr])NRlerr] CONR[err] 20 12) ﬁ@(CH[err])NR[err]
(13) - CSRo, (14) -CSNR[erﬁR[ (15)
-SJerr] (16)R2-Sqerr]NR2 (17) -sgerr], or
(18) -Sqerr] wherein < Rlerr] and
Rlerr] are each independently hyg S | ower al kyI ;30 Rlerr] is
each independently hydrogen, |lo #kyl , ogycl oal kyl, aryl, or heteroaryl;
RO is each independently: R? R (1) al kyl ,

(2) cycl oal kyl, (3) aryl al kyl, 35 (4)
aryl, unsubstituted or nono-, di-, or tri-substituted aryl, the
5 wherein

R'is each independently hydrogen, alkyl, alkyloxy, halogen, halogenalkyt, or
amino;

R? is each independently:

10 (1) alkyl,
2 alkyloxy,
(3) halogen,
(4) halogenalkyl,
(5) nitro,
15 (6) heterocyclyl, optionally substituted with oxo,

(7) -O(CH,)pX wherein p is 0-6 and X is independently selected from
halogenalky! or aryl,

(8) -NR'R®,
(9) -NRP°COR®,
20 (10) -NR°CONR'R®,

(11) -NR®°CSR®,

(12) -NR°CSNR'R®,
(13) -NR®SO.R®,
(14)  -NR’SO.NR'R®,

25 (15) -SR®,
(16) -SOR®,
(17) -SO.R®,

(18) -SO,NR'R®: or

Pop/So 24.11.98



- 3- substituents being i ndependent ly selected from

| ower al ky: 43657 al kyl oxy, hal ogen, hal oggRgd¥sler108Yano,
nitro, -CCleg err], -COR [err] oL [err]
wherein p is 0-6 and X i s hal ogenal kyl o? aryl, 5 (5)

het erocycl yl, optionally substituted by one or two substituents,

sel ected from |l ower alkyl, hydroxy, hydroxyal kyl, oxo, -COR err], or
-COOR , or . (6) het eroaryl, optionally substituted by one
or two subst iR'usmt R taken together with the ring to whictstheg atecattdohedtd fonara Bl o\,

?l[ Ié?/Ir]o X%/\/’n e?g:rﬁgrgg?rg %lll%%ﬁ ;lck idgat%él%gggﬁ&rmd rgmrg, optionally containingiot, r1C<))’r -Lerr]

aryl; 2 hetadatomnsy indepddentiy ablectedifim nitroyen, DxyGeresi sulfar, non-racemni ¢,
m xture_of isoners, or to a pharmaceutically acceptable salt
t hereof® 15 The conpounds of the present invention are

nuscarini ¢ rexeph@R’ are each indepehagtyilowsr. alkyl, alkenyl, or cycloalkyl; Muscar i ni ¢
receptor antagoni sts prevent the effects of acetylcholine by 20

bl ocking its binding to nmuscarinic cholinoceptors at neuroeffector sites on
snoot h R® is Bhsitingeperddefiiyac nuscl e, and gl and cells; in peripheral
ganglia, and in tr}e cer]{ r.al nervous system and predom nantly have
been enpl oyed to i(hhi bifYdE9€Bet s of par asynpat heti ¢ nervous system
activiyy. Thus, mygpari-GOR®f eceptor antagonists ' have far reaching
physi ol ogi cal effects, ag)%fg,r ugs which selectively interact wth 25

muscari ni ¢ recept dPs ha rarray of therapeutic applications. For

exanpl e, (gYscacONR'RPecept or ant agoni sts have been enpl oyed in the
treat ment of various disgrders in the gastrointestinal tract,
genitourinary tradp) réQH(QEE)Q(P?Rt’r act, cardi ovascul ar system
central nervous sygfem. @Qnggg@,‘,Ft?een shown to be useful in

anest hesi ol ogy and_opht hal nol ogy. .30, Muscari ni ¢ receptor

ant ago#Pst s have Hékn sﬁ%He)mgé@%@eful in treating vari ous
gastrointestinal dgpordeRCHLISONR™MY, a wi de variety of conditions that

i nvol ve increased spasti Ciéé or gotility of the gastrointestinal tract, for
exanpl e di(8F r he&GO(FHNR ts can reduce tone and notility if the
conditions are dugipp 3BO(CH,).NRISEREI ve snooth nuscle contractions. )

(11)  -CO(CH.).NR°CONR'R®,

20 (12) -CO(CH.).NR°SONR'R®,
(13) -CSR’,
(14) -CSNR'R’,
(15) -SO.R’,
o ~ (18) -SO.NR'R®,
25 (17)  -SO.(CH,).NR°SO,R®, or
' (18)  -SO.NR®(CH,),COOR’;
wherein '
nis 1-6;
R® and R’ are each independently hydrogen or lower alkyt;
30 R® is each independently hydrogen, lower alkyl, cycldalkyl, aryl, or heteroaryl;
R’ is each independently: '
(1) alkyl,
(2) cycloalkyt,
(3) arylalkyl,

35 (4) aryl, unsubstituted or mono-, di-, or tri-substituted aryl, the



-4 - - « Miscarini ¢ receptor antagonists have been shown to

be useful | rwoON436shg various genitourinary tract di BOTE®IHEO11These
agents have been shown to | ower Lgtravesical pressure, increase

bl adder capacity, and reduce the frequency of 5 uri nary bl adder
contractions by antagoni zing the parasynpathic control of this

or gan. shbstiintdbéing ﬁ%ﬁéﬁﬂerﬂ?%@ﬂ@!&ﬂ%ﬁn foWep alkgen shown to
be useful in treating various respirato tract disorders

particul arly including tﬁ%’@%d’t@éﬂ%ﬂoh@bgﬁﬁ'kﬂ(wﬁlm W@slué‘@f%@(ﬁ ETGQB?:I n

- both the upper and | over &68R’T NATRY, -NCUR®S -OR® NEBERR'R® or -O(CHRJ,RNChi al

~dilation. These agents can have benefi ci al effg?: %%gn obg[truct on’ of '
the airway is associ at edWirtein Pioe- 5%!@a|mﬂwwftﬂfﬂnchl tis, chronic
obstructigve 5)PUl RRRAS 9 ﬁé%" 3 ema. 15

Muscari ni c receptor(gnt agoni s 5911 @ g gﬁ%&tb% ﬁ%lagg‘g‘)g b%wé%‘%eatl ng

vari ous cardi ovascul ar dselegtedifeom ower éMhﬁY@OXY.rﬁWﬂmvai@'l.tMeC&%mft i ons

wher e excessive @g{ pone causes sinus or nodal bradycardia.

Muscari ni c receptor ant agom 5 have been shown to be useful in treating 20

central nervous sys(@m dhstereasylsoptiineliesubisbivied bynore bewie sbestivents, be

ef ficacious in previous | t v een

ef 1 2 LYot BUBHB R AneF B, ARG bR, oo/ B/6nd

Muscari rioc recept or ant agin, SCONRIRE, -IQQRI SBO@R’ t-HIRSBS UNER®, iSOH8,

Cecrotions of the o SO’ AUICHPE FEERH ED-SEAAXH hiBePRiongr o1

general anesthetic agentarylland their conconitant bronchodil at or

~produce myar o e fERaEERFLol R ekl datesmy mipufl UBnR. 8 0
toaphé'rhmeumwyacmmélsalammm.c uses are described in

Goodman Gllmn's, The Pharnacol ogi cal Basis of Therapeutics,

ninth editi on, MGawHiIl, New York, 1996; Chapter 7, pages

148- 160. The compounds of the present invention are muscarinic receptor
antagonists.

Muscarinic receptor antagonists prevent the effects of acetylcholine by
20 blocking its binding to muscarinic cholinoceptors at neuroeffector sites on smooth
muscle, cardiac muscle, and gland cells; in peripheral ganglia; and in the central
nervous system, and predominantly have been employed to inhibit effects of
parasympathetic nervous system activity. Thus, muscarinic receptor antagonists
have far reaching physiological effects, and drugs which selectively interact with
25 muscarinic receptors have an array of therapeutic applications.. For exampie,
muscarinic receptor antagonists have been employed in the treatment of various
disorders in the gastrointestinal tract, genitourinary tract, respiratory tract,
cardiovascular system, central nervous system, and have been shown to be
useful in anesthesiology and ophthalmoiogy.
30
Muscarinic receptor antagonists have been shown to be useful in treating
various gastrointestinal disorders, including a wide variety of conditions that -
involve increased spasticity or motility of the gastrointestinal tract, for example
diarrhea. These agents can reduce tone and motility if the conditions are due to-
35 excessive smooth muscle contractions.



-5 - Certain piperidi neam ne conmpounds have been -
exenplifi | chem cal patent literature. For uU. S
Pat ent Nogald %‘I:;L%?MS 5,541, 195; and 5,646, 144 (SIZ: [ |}r'1)gmét al .
di sclose 1 acyl N- ( 2- chl or ophenyl ) et hyl’44- pi peri di neam ne
derivatives havi ng substance P ant agoni stic properties. Qher 5

pi peridine derivatives are described in U S Patent No. 5,286,735 (Bonnaud
and Bi gg) useful as serotoninergic receptor |igands and for the
treat ment of anxi &lyscarinic receptor antigbﬁrelssiaﬁrébebh ShO\B&tchﬁ uﬁdﬁul i tr@&tthgb 07

Vi hi et t t f t he t t t
(i Sease. st at derous despBiinan bnr Ehtatiatsy T hedk repriabeverheas ophis over - ¢

(assigned to rrﬁbﬁ%’bﬁedtl@b@sufé?ﬁndré&%tmﬁer eapmy@meaucmrfewen ertensi-on
and 10 m e and PCT Published % | i cation . 97/ 1 %12

(assi gned tol narybaddemcmt@ggqp%qu 2(tagon W&érwmpam'c conteRk &f tis o a,
ischem a, m gfgdnne, pyschosis, epi | epsy or other convul sive

di sorders, bj ects of the present invention are the
conpounds of formula | and 15 pharmaceutically acceptable salts

thereof , racem c mustariNs retagtor BRiagonists have be6R ERGGP R E ﬁ&fm@tﬂéam@er s, the
prepar at i on of the above-nentioned co di canent s

cont ai ni ng t NBAQUSTESRIFALQNY thaghipRIders, efg"igula@r !"c'éﬂg'"ﬂrﬁ@s@s‘@"gimf'%@at

above-{@nt i Oiﬂéﬁbcﬁ%&‘éﬂ&ﬁiﬁw bhdth thupipen bh@ lovdr régpww trQ&s ahd iddupgsses,
especially. I | L nesses and di sorders of ki nd referred to

above, or in b!?ﬂ?“\?ﬁﬂ!ﬂt'%t dheseagents can h%mﬁﬁﬁtﬁﬁ?@tﬁﬂé’?ﬁm%@n of

Unl ess ot her‘fhéﬁnﬁéﬁ& afsocidtéd Mh'f@%@nﬂl@rdﬁoﬁéﬁ?anbﬁitré %r&@@&bsﬁr‘u&% on and
clai ms have the meani ngs gi ven bel ow kyl " nmeans a

nonoval ent braalﬁlaqrew@Feaﬁ%bmewébﬁ%mapa@mhysema hydrocar bon radical of
one to twelve carbon atons inclusive, such as nethyl, ' et hyl,
propyl, 1 -ethylpropyl, 2-propyl, butyl, tert-butyl, n-octyl, n- nonyl and
the Iil&. Muscarinic receg ﬁn'@lgRSVF"S "r@é‘aﬁ§e&ﬁh@¥'k§ﬂ be ugsfeldn treatingne ¢ o

Si x carbon aygfidus dirdievestBlar disorders, for example, m@idﬁ}ﬂg?thbfse é@f'%!&%n& ey OUp -O R
wherein R is alkyl as defined above. 30 Cycl oal kyl " nmeans a

monoval ent s SKERSEVEYRERIPRR GRYSEE Sinyaiok APdal Bradygandieom three to

fourteen carbon atons |nclusrve e.g., cyclopropylnmethyl, cyclopropylethyl,

- cycl obutyl, 3-et h¥\/| cycl obutyl, cyclopentyl, cycl ohexyl, cycl oheptyl, and
the Iike. uscarinic fecRP‘@éﬁmagOWEfﬁﬁ?Va beem ehew wseligiin Heatic ar bon

radi Ca¢o of t ¥@nthf) nehvbus system d.s&aéreorrnawggem@ﬁéwﬁé@ $howd t§banched
monoval ent hydrocarbon radical of three
efficacious in previous dystonias or Parkrnsoman symptoms and have been highly

effective in preventing motion sickness.

Muscarinic receptor antagonists have been shown to be useful in
25 anesthesiology, 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.



-6 - - - Six carbon atons inclusive containing a double bond, such
as et henyl , wOby43657 - propenyl, 2-butenyl, and the |PEFEP99/01102

- "Hal ogen" neans fluoro, chloro, brono, or .igpdo.

"Hal ogenal kyl " nmeans al kyl as defi ned above, substituted with one, two or

5 t hree hal ogen atons as defined above in any position, such as

1, 2-di fl uor opropyl, Certzam plgend:ﬂ!e&hﬂb%h%gﬁﬂé)ﬁ%}e bddn éﬂeﬂﬁlﬁéﬁhwé chemlcal :

2 2, 2- trlfluoroethyl trichl oroneth

"Hydr oxyal kyl " Retenidtesatire. Fonsxemple, é!dstﬁatent IosH 5,39 Ok AR: 5;5}191195@@ such
as hydrox rreth mmgeé I. oxybutyl, and
-~ the I>/| ke y >§6461144‘€Sl':'h t%gﬁlgaggwngna%gglgj(lﬁ%hlg;%u ﬁ Br{ﬂ# or a9to 14

menbered bi cyclnlreer@imeamme de"'Vat'WSc@QMlﬂQ:SLIHS@CQfs@"éﬂﬂtvnﬁ"mf@wr‘ms | @thet one
areonot 19 tedRpREdthRives BRbEN R n .S, RetentNd!'s 268 A EDAAKLAE, P
9H f | uorenyl , iBiggirseful gg@e(q’qqunerg@ receptor Iugands and for the negmmlnkpi anx@yans t he
oo e e it o8 AR Rt s SRS 8 B ARPHR et

3- phenyl pr opyl ,or iwplonatremic diseasrestatdspEuropean Pubhshed Appilicatide tNe. E&r@GZ 398&ans

yatem Y i cifeagnds b SYRuiad®) forlbelndieth BRRBes, aniet. oy fatBlenl’ "
het erocyt0es havigrajne med R@TbPubllshhd Applivation bt Wi 97/ 110l 2 (ddsignedng, chosen
ITOm Y ot ap\brS8RRen 8|46 et i kB, ARSREPIsRerRle, RTSENRH HnddE! ©2' S
3, 3-di net hyl - 2,epilepdyyatrotisootulsiye disbmlerof uryl , 2, 3-
- di hydrobenzofuryl, pyranyl, benzo[1,3)dioxolyl, o _
2, 3-di hydrobenzo[ 1, 4] di oxi nyl, i ndol yl, 2, 3-di hydroi ndol yI,
pyr i dyI pyr ﬁzgl yl, Cplyjleas |om;He, prqsemdﬂvphtion are the comiboundhs of formula | and i

, 2,3, 4 ra y L NO i SQ 2,3, 4-tetra SOQUInO y
pyrrol yI % q'ﬂ? é?’{}’ |8ccy abféfa%ﬁtqeé?qfawam T‘x“g}% ‘ﬁ%rfﬁfr i di nyl,
2H 3, 4- di hydr olmerreqbdndxrﬁ mamomers the preparatith b thgl abobe-raentibnéd csrip éund@nd

the like. rrean nmonovgl ent sat uyat ed
carbocyclic radiedifarpens ﬁantamlng herms Q’ﬁ}be" gapu t‘ﬁ’%\?@l‘!"eﬁlaﬁé %P%‘?@{tﬁﬁf whi ch

one or two are a@ﬁb@memioiﬁéd)mrﬂpcbmﬁg@mthe control or pr@mgﬁ o@ﬂiné&;ﬂe‘%uéspeEPéﬂyfm es
te

of heterocyclyl ,tadicals | ut .are not
t et r ahydr of urar?yf""e??ﬁsr%\'}%fg a%sé’r@?e ki ‘?fﬂ?'ﬁﬁ‘? ng’o"ﬁr B"e‘Pé'i? H’W‘“faﬁﬁﬁ'%%l i no,
t hi omor pb®! i no,cofredpatidingomebicamentahol i no, i m dazolidinyl, pyrrolidinyl,
pyrrolidin-2- one, pyrrolidin-2,3-dione, and the i ke.

"Am no-protecting group” or "N-protecting group"' neans a protecting group
that refers to thoseymegasthérviserstated] hedoiRiing BrksEs in thBRpBEititABARRNEL OM

agai nst 35 undesi rabl e reactions during synthetic procedures and
i ncl udes, but CRIRENaY$ e raganings given below: -
-7-

25 “Alkyl” means a monovalent branched or unbranched saturated

hydrocarbon radical of one to twelve carbon atoms inclusive, such as methyl,

ethyl, propyl, 1-ethylpropyl, 2-propyl, butyl, tert-butyl, n-octyl, n-nonyl, and the like.
“Lower alkyl” means an alkyl 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., cyclopropylmethyl, cyclopropylethyi, -
cyclobutyl, 3-ethylcyclobutyl, cyclopentyl, cyciohexyl, 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



to benzyl, benzyl oxycarbonyl (carbobenzyl oxy, CBZ), p-nmethoxybenzyl oxy-
carbonyl, Rydedrisgdenzyl oxycarbonyl, tert-butoxycarbonyl (BCpgr/Epees "02

trifluoroacetyl, and the Iike. -kt is preferred to use eit .
or CBZ as the am no-protecting group because of the rel atlve ease
of renoval, for exanple by mld acids in the case of . BCOC, e.g.,

tri f1 uor oacelc. 464 NUEARDLMRiing S bubld b%hn%mgﬁest&ﬁeeqy. Yyby. catalytic

hydr ogenat | on
"optional |l y" prepenyl, Ekmnenyh(anddmnslﬂwent | y described event or

ci rcunst ance may hH&}r?@?ﬁd'Pﬁgﬁs’%? hlo‘%’%r&hgt rtnl)]ci description includes
. T 0 :

i nst ances € event or circuns occurs and i nstances in
whi ch it does not .“Helogerdkyl” meansaatpjlaﬁ definmed abowk) s,utxstiinm&d with ek, awcybr‘ means -

doccri pti on (BB RYel S b B¥rBs aava ey bl Lghiay  £anBBkolclfl, he.

"I nert or gan|1c2-dnhmm6pyhrtnﬂuanmnethgloizQéqtrmuoreathql 2,52triohidrometbyk andder t he
condi tions of t@% reaction being described in conjunction therewth
i ncl udi ng, f &he exanpl e, benzene, toluene, acetonitrile,

E:I et L ?hydr of ﬁr an, CcHydrogfaikyin mﬁr?@: &yl 8ubstitute1 b}ll mE2 by apdroghfupsisuch

I chl or onet han CH2Cl .qdiet ther.,. eth etate et one,
RN VO ASTANE O LT O TSI

bﬁt anolg di oxanle “Ap" rileares, aMothﬂ:clai'dtﬁaticUlﬂg?ﬁ'Sa $Retd edbetad hitielicont rary,
t he solvents u the reactions .of t present invention are

i nert sol venfdeYchgying sys?em in which it 'eéf%é) Sdmdﬁﬂﬁ’@ag'f: 9 RAwre. n%’@rﬁ‘?q?ﬁl may

ther ef or Z”Ee‘a“y' m@'”‘”“‘m‘ e e e e e 2 or as. ¢ he

i ndi vi dual g?y?&ﬂ"f‘?'@%ﬁ( anyb,anggae k&t er eoi somer s. The

i ndi vi dual enan% I owa?kwﬂﬁeé}t% tﬁbtagjucra?dtam? mhvlsWyl%§e‘§[flﬁéa abéVe, B%Edt )
non-raceni ¢ myXxture o nt er iate at so riate stage o e
Synthels s 1 olfl wBlYp SRS BDPVS b EARRRIESEREYIcReTY i GBRPrY Ry el ves
chi rall_ty, thelike. Or by resolution of the conpound of Forrrul a l

or hon 1 acemi 0. m LEEIPEENY B8R & FIHoCyClc Srom G T T 2od icaf‘fﬁmen'rt%reoﬁer Scope
of the pr ese'bicyblib\/rﬂ‘lusy@fbmm\hhlsrf atv‘baﬁfbnérriﬁgwﬁ@ﬁdﬁid irBRature, ah@ ingfuddepi ct ed
by the struc ures O%str\al S S eC|f|carF€| on unl ess oth ertg se SQ_‘ECIfICGJ |y

i ndi cat ed. THEMIRRYC MIBO SPRLIC o thipe Nsterogtains Withitugiring, ChasEREPM yent
desi gngd €s  nitrogen, oxyben e uiue E&@:rnpl@efaeﬁmtdavywédnémtmdmmtarent

according to 4N s L0l &menyr2 it bohSall, 8ig. 2! ANde

Chem 1966, Zi&»ydfbb%nzcﬁa p@ﬂaﬁh ), ae@i@ é}d.&b@m Fgiydroberix@pndioxinyl,
-8 - 2- erientia 1956, 12, 81; Cahn, J.
" Chem Educ. 1rgigjyl 24q dlhydromdolyl pﬂéxl pyrazol , 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-dihydrobenzof1,4)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 limited to,

30 tetrahydrofuranyl, tetrahydropyranyl, piperadinyl, piperazinyl, morpholino,
thiomorpholino, 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



A "pharnmaceutically acceptable carrier” neans a carrier that is useful in

5 pr e p&OI9MME3647 phar naceuti cal conposition that is generaPCy/EPINNA0I bl e
wi th the other i ngredi ents of the7econposition, not deleterious to
the recipient, and neither bi ol ogi cal |y nor ot herw se undesirable,
and includes a carrier that is acceptable for veterinary use as
wel | as hunman mhsenzgl; bahzyiadycarbenyl’ (aéhrbdaenmmw@m pymethoxybenzylaxye ept abl e.
carrier" as used,in ., the.specificati ap calms|nll des th one ,and, 10
more than one SAORMYARE enzyloxycarbonyl ert-outoxycarbopi (EH. r@l"ﬁ'&?? |, and

accept abl e sal the like. at ie preforrad toeseneither 8BUC ot OBE asthe ammo-protectmg group '
pharmaceuti cal accept.abl e and t ha ossesses the desired, macol ogi cal
activity of th X rﬁ’?E ﬁ%&’dﬁ&as%aﬁﬁ%;%'ﬁf or; 3@Mpl.by Fild 208 i e ease 8 1)

aci d ‘addig i on 800 se,gf@mn@dawtdwmarmmm@wa&d mu;tuiylaaetate or by catalytic
hydrochl’oric aﬁlgl dr ohrgm c aci &ﬁul furic acid, nitric acid, phosphoric
aci d, and ydrogepation;if the case with organic acids such as acetic

acid, propionic aci dQptisharrsti"eptionally" mearﬂsCthdtthé)é%%bﬁﬁhﬂf'@é&dﬁbé@@v&t%ﬁl d,
gl ycoI ic acid, ngr uvic acid, lactic acid, malonic acid, succinic

acid, malic acPlcumsiprRIe-May byt need Rt oEcUepRd that hefeseriphigndncludes instanessy, 20

ben20| c acid, %héfhﬂﬁ&@’v@%ﬁ’&%?é%hthh@é‘é@étﬁs 3Rk %stéﬁc@@%ﬁncﬁﬁ'd&es%ﬂ%r' C
aci d, nmet hanesul foni ¢ aci d, ethanesul fonic acid

1, 2- et hatfedi suEkyRApPle, ‘Qptignally %9%%?9%"’ means thag theandmeietynay aeiay not

benzenesul f oni Be 36bslitutdd RAR LR R 884ErbROM McRidlbs both substituted and unsubstituted
4- met hyl bi cycl o-[ 2. 2. 2Joct - 2- ene- 1- carboxyl i ¢ acid, glucoheptonic acid,

4,4 -net hyl eneB%- ( 3- hydr oxy- 2- ene- 1- carboxyl i c acid), 3- phenylproplonlc
acid, 25 trimet "‘I)‘aleﬁ%‘?éérﬁc 8aVéht” 6refr¥e'n3§o‘¥ve‘?i¥"tr¥é%‘l&? éﬂv lifbrt &

sul fur| c acid, gluconic acid tamc roxynap th0| c
aci d, salicyli&onditions of theraastion peing ﬁlﬁafefmeé im eprjunction therewutamludmg, farke; or

(2) sajgs f%sasfﬂpmhséhzane%mhs ﬂe@érﬂﬁleoiéf%‘ﬁgaroﬁ‘d}aﬁ f&vd}afo%t(gﬁ@?ound

either is replaced by a lon, e.g I on kal i ne
earth ion, or Swthylene 0"&(?1’ ld@l QI néligbiararesthang (GGl diethetben Rthahaostajeni ¢ base

such as et hanoh@é{bﬁﬁyrr lethyl ketgr'xétnl?éﬁﬁﬁ&”étﬁﬁnoltﬁﬁoﬁémr‘igﬁﬂ'%%l tert-

t r omet ham ne and ed
phar maceut i cal bytaa@bépxam,@yg@nesarwbeﬂlhe Yaless spemhemtorthgmntrary, the '

hydrochloric aEbIQentQ oS iﬁ%eré’&lbgs of the'Jrd #iBhfidh &' ifent 80lents.

di benzoyl -L-tartari
-9- 20 "Mammal " i ncl udes humans and all donestic and wild

ani mal's, including e compo\’}%&{]ﬁ‘%lls ibEntieh h%@po%@é& ne &%%Zaésyﬁ%é?ﬁ% '

sheep, goats, dogs, cats
"treat nent" of centdiss sagiecompounds san th‘serefore be produced ap mixtprasvaint i ng t he

di sease, i.e. gfé?écli&gnéljg%r %E itﬁg ﬁ\@’vidﬁxrrig&lg{&j c?rfpuﬁ'ingd (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 o 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
et al. Angew. Chemn. 1966, 78, 413; Cahn and Ingold J. Chem. Soc. (London)



di sease not to develop in a mammal that may be exposed to or predi sposed to

t he . woondésye but does not yet experience or display pgtvebevgief the
di sease, (2) i nhi bitinggthe disease, i.e., arresting the
devel opment of the disease or its clinical synptons, or 10

(3) relieving the disease, ie., causing regression of the disease or its

clinical Sywﬁbgﬂ%1f2; Cahn et al. E)éoerientia fos56, hg{ 8RHNNCE! Cherh! EQSt h¥6s, @g0UNL "

means the anount of a conpoun t hat, en admnistered to a nanmal
for treatingl1a6Mi sease, is sufficient to effect 15 such ‘treat nent for
the di sease. The "therapeutically effective anount” will vary

dependi ng on the conpound, and di sease state being treated, the severity of
t he di seade’phawnaceytically acegpiabiengarrier aeans ahearrietthalfis usefukinbj ect,
the rouyte an M Qf ; LOR, ' .

at tendithg ol iy 8 prermaceutioli Sk plo&hTiaPl gehbfauy WRGHRIC yfih d Gher

The nani ng aingrediense of thg composidion,ned delatesious ta hiegetipieaty ahd neither
illustrated leiJl

. : _ I
nomancl at ar e SRRl rprgite ] indepindile, ap tudpe 5 o4 oPRAR ol or,
Bei | st ei n | nyeletinany use e wedrasisihamphagnadeticaliuseg A phataneutidally UPAC
t ti " : A to. t
" Ceommendat | SR diee FER6TTn ne SRR Shy HimE HREIERBEN i HEn oni ¢

a. 10 - simuwé thaswdretsucheatrier.s changed, conpounds have been naned in a
formthat 30 mai nt ai ns consi stency of nonenclature for the basic
structure of the nol ecul e.

-10- A "pharmdeeuticalip aptapiatde salthod amdmpourd meahs alsaittieatés n R err ]

LT o0en, ofidouipiyacrepi PRRTBbeod b koML 0o 1 1
N[ 2- (4-tri f lactivitg phteyparerit-copipoyhd: tSugh jsaltd ingludepr opyl et hyl -

15 1) acid addition salts, formed with inorganic acids such as
hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid, phosphoric acid, and
the like; or formed with organic acids such as acetic acid, propionic acid, hexanoic
acid, cyclopentanepropionic acid, glycolic acid, pyruvic acid, lactic acid, malonic
acid, succinic acid, malic acid, maleic acid, fumaric acid, tartaric acid, citric acid,

20 benzoic acid, 3-(4-hydroxybenzoyl)benzoic acid, cinnamic acid, 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, salicylic 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, triethanblamine, tromethamine, N-methyliglucamine, and the like.
The preferred pharmaceutically acceptable salts are the salts formed from
hydrochloric acid, phosphoric acid, trifluoroacetic acid, and dibenzoyl-L-tartaric

acid.



(1 -met hanesul fonyl pi peridi n-4-yl methyl)amne. 5 For
exanpl e, a owopmsesy of Forrmula | wherein Rlerr and R err] takeel/ERGO1HSr
with the ring to which they are attached fgrm 2, 3-di hydr obenzof uran-5-yl ,
R3 is methyl, Rerr] is ethyl, and Rerr] is
di met hyl am nocar bonyl, is named N-[ 2-(2, 3-
di( gydr Olﬁelf\ZOf uran- ﬁ"Méﬂ'lmhl"'lmltld’Bé Mrﬁaﬁs] ar{‘d &t dbt?ee{tﬂ: hanld wild animals, including

i met hyl am nocar on ne y am ne.
For oxaml o awEGRH AR, CRbiennpReR. DHiat. ek SRt HobS gt anphe e
4- met hoxyphenyl car bonyI am no R3 is nmethyl, R4 is propyl and R5 is
nmor phol i ne- '

|, .
N-{2-[ 3- (4- net hoxyph?ﬁﬂ"!ﬂ'a'r% %ﬁtﬁ'{?ﬁhggﬁgﬁﬂ% ingludes:

net hyl et iyl ] - N- pr opy{)- [ 1prevent| dg the dlsease |e causmg the clinical symptoms of the
- (nor phol | ne- 4- carbon pi peridin-4-y

hyl g
Anong t he fani Figeage B@ﬁ%@ﬁ}’ﬂigp #ra Fﬁ@""ﬁ@'é@@rﬁ‘” F\% qusﬁﬁ te gF predigposed to the
conpounds of Faiaul bl el nBf iapefencEas ERIRpBg beNeakdsagpounds of

Forrmul a | include those where err] and R4 are each | ndependent |y | ower
al kyl or 20 cyckdal kinhibiting desiserse s ryaquSé'HG}%@P\RfQﬂmmef@eé%ﬁﬁ@se
| ndependent |y M¥ilnicafbyptonta! 8PY! | sopropyl or

cycl opropyl et EP? rrn;)csat %ir‘%oerabl y R[ err] is nethyl and R4is ethyl,

propyl, 1Gopr opyI of3)cy creligvimgytherdlisrgse, i.e., causing regression of thwdtse;aﬂe PhitSs
category, one oup i ncludes the conpounds where 25 R5 is

- SO2R9 wher ei n@@éaﬁ%i}@ﬁgﬂfso nore preferably nmethyl, ethyl, or propyl, nobst
preferably nmethyl; where R5 is -COR[err] wherein R err] is heterocyclyl or
het er oar yl 5

1, 2,3, 4- tetrahydro[f%\apﬁkﬁyrlﬁmd}é@hgnm %ﬂS%@EﬁRﬁhW %&\?Ig[ue(rjr]

wher ei n R er r] thahdvirireadrhinistered i la mamesb fatdreating b dissase| ik gufficient to effect nor e
prefera met o0 in 30
pref er ¢ giéfR[ et rg?féh tr th%ht o gnegg.g%g; %sr&ﬁﬁéduglege?t%@ﬂﬁ iEhe
preferably met Hypenchngqgrll the compound, and giseasg state being treated the severity\pfdheer

Paken t ogetnor erse {RESd, HE o3 TR BRAGHENA O bl BiSik endibim of

35- menber eddminisitagioh, tbe ;mdgmmnedf the admesdmg moedichl pravgjtionsr; mﬂad)thyr

contai ni ng O, ?ac%rs

- 11 - het eroat ons i ndependently sel ected fromnit rogen oxygen
or sulfuwg and in which the ring is unsubstituted or optionally

mono- or di-substit ﬂg%a%llié]all\@ Wﬁ&b@ir{c}/ J;f RE compounds of this invention is

illustrated below.

2
R4 1~ R°
2 5 R
R AU N A 6
3
5
4 6
R? 5 R3
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 would result in the names changing substantially when only a
single substituent is changed, compounds have been named in a form that -

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



oxo; nore preferably Rerr] and R err] taken together with the ring to

whi ch t hey wid §v/43657 attached to forma 5- or 6-nenber egciRpoFIGH C
saturated ring optionally 5 containjgng 0, 1 or 2 oxygen heteroatons;
nost preferably Rlerr] and Rlerr] taken together with the ring to

whi ch they are attached to form i ndanyl,

2, 3-di hydr obenzof e ML ~ | 7 = ~dReet hyl - 2, 3-
di hydr obenzof ur anEIl:r 8%1(3‘?“;“0%' azg%'ﬁ%iﬂi@yd@ ()F%gﬁg%?we%i?jlﬁ;@l W_dgq%n: t:‘m:slo
Anot her pr ef difluseproetbylpR1 isenettidsR1 issyelopiopyimethyhiand R s methanesulfonygh isgen

and Rlerr] i XM ted ‘gﬁm_y [\ gen. eferably R2 is.
nmet hoxy, %ameh)ﬂe%%xt{}ﬁ@%@l. uhlﬁoﬁﬁg%hﬁ{/efmclﬁ?gb&rgﬂﬁ? F’ggro; or where R2
i s - NR6COR9 \(herethanepaifanyipiperidin-4-yimejhi)amine.and RO is aryl, unsubstituted
or monos, di-, or tri-substituted with | ower al kyl, al kyl oxy,

hal ogen, or hal ogenal kyl; nore preferably R7 is hydrogen and RO is 15
phenyl, unsubsti t Forexamplexmeompatind, of Formulal shisrsin Bliaed Ritakentegetyer, et hyl ,

met hoxy, . ; r i OcFI%zdlﬂc?q Bl R
Anot her pref é"r'tp eﬂC‘F g’&%@y@%@ Sgeage ?ﬁée"h%ﬁg‘?%%éa I'ca eyzggaaerlp?gblne Salts of
t he conpoundsnatliyltRids pthyl and R°is/dintethylaminecazboriyt iphamea def2t@(3al | v

accept abl e 20, I et f loric.acid osphoric
acid, or di bé’ﬁ%&ﬂb? EEQ%%ﬁ' r ')31"’%"ﬁ&"y'f‘@%@“ﬁf@‘ﬁ&@@?%%’%@ﬂé salts are
f or medid r om Ipipéridietd-gimethyljamiheor phosphori c aci d. '
Exenpl ary particul ar preferred conpounds are: 25

- N-[2-(2,3,-D hydrobenzofuran-5-yl)-1 -nethylethyl]-N-ethyl-(1 -nethane-

sul f onyl - pi peri di FoAexdnmié,a/tgrapouned;of Formula | wherein R' is hydrogen, R? is

“E ?;53; Sorp hﬁﬁ%}ﬁﬂ@ﬁ@%@ﬁ@? wgszﬁ:ﬁip@h %zgiin o ("'Fthhl
N-[2-(2, 3-Di lay yh rodamexhNg2 -4—metlm_xy stohylmina)plydnyl)d - - ( mor phol i ne-
N[5 (25 b RydmBuB T o bR ot s earppnonper et ymespapyiaver ny -

[1 - (norpholine-4-carbonyl)pi peridin-4-yl methyl)am ne;

N2 (3, 8 byt oottt a5 e B XL G bl 071l

- 12 - ~ compounds of Formia ]l Are Ereferfaidh yRbr ekempief pretetred-osnpolinds of

-met hyl et hyl - N-pr - - r phaki ne—a . _

4-car bonyl ) pkﬁ@@a?ﬁ%lz\f'd% ﬂfpﬁgnﬁmﬁ'ﬁ?%% ﬁgs R" are each independently lower alky! or
20 . cycloalkyl, more preferably R%and R* are each independently methyl, ethyl, propyl,

isopropy! or cyclopropylmethyl; most preferably R® is methyl and R* is ethyl,
- propyl, isopropyl or.cyclopropylimethyt. . '

Within this category, one preferred group includes the compounds where
25 R® is -SO,R® wherein R? is alkyl, more preferably methyl, ethyl, or propyl, most
preferably methyl; where R® is -COR® wherein R’ is heterocyclyl or heteroaryl,
more preferably morpholino, piperidinyl or 1,2,3,4-tetrahydro[1,5)naphthyridiny;
where R® is -CONR’R® wherein R’ and R°® are each independently lower alkyl,
. more preferably methyl, ethyl, or propyl; where R® is -CO(CH.),NR®SO,R® 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 ring optionally containing 0, 1 or 2



N-[2-(2, 3-D hydrobenzo[1 ,4]dioxin-6-yl)-1 -nethylethyl]-Nethyl-[ 1-
(mor phol i ne-wo®aMsssny| ) pi peri di n-4-yl methyljamne; 5 PCT/EP99/01102
(S)-N(3-[4-({(2-(2, 3-Di hydrobenzofuran-5-y4)-1 -nethylethyl]ethyl-

am no) net hyl ) - pi peridin-1 -yl]-3-oxopropyl | met hansul f onam de;

N-[2-(I'ndan-5-yl)-1 -methylethyl]-N-ethyl-(l -nethanesul fonyl piperidin-

~ 4-yl et hyl ) - amhe®roatoms independently seldﬁte[dszérh fﬂﬁiﬂd@eﬁ d)kybeﬂ} or sulfur, and in which
4m;f P%![ ﬁ;rlgll Lm nngp Pé ungubstltuteg %ngsatlf'onf ﬁ Xwo?uop grrdn-sugstltuted with lower alkyl or

- N-[2-(3,3-Di rrewdlmé’reBprdfelﬂatsly Rbéﬁéﬂpwm-tﬁgéthérﬂlthﬂ%trmghétvﬂi{dﬂ thBy gy | -

- [1 -(norpholine-4-carb (%n‘y p! perid é g'/
N- 12- ( 3, 3- Di me@fig¢hes tg form ﬁ?deﬁé‘PFz’B‘P%rP ms'og; 9"9lsalqﬁﬂ€ﬁ§!"atqﬁ§lpwa"w et hyl -
(1 -nethapesul fc@ﬁféhim 1 6 @oﬂys?éhﬂ‘iéié?&étbﬁ@ Rt ét@ferably R’ and F\‘2 taken
N-[2- (4- Met hoxypheny -1 -nmethyl et h N-eth J di net 'y amnocarbonyl)
pi peri di n- 4:yl r]vgmthg ring to which they are attache to form indanyl,
N-[2-(3-Trifl uqr@&?ﬁ&d%b&%%h 51yl ﬂ@ld%%ﬂ&ﬁh&m%ﬁéw&daimeﬁmﬁ% hyl ami no-
car bonyl ) - pi peri di n-4-y
N-[2-(3-Tri fl udiy ?-fﬁH@ﬁ'y%/yL 9f2ﬁéilmr@ttqu[]1 ~AdiexinB-¥i[ 1 - (pi peridine-1 -
20 car bonyl ) - pi peri di n-4- yI nmet hyl ] am ne;
N-[2-(4-Trifluoronethyl phenyl)-1 -methylethyl]-N-ethyl-[l (1p| peri di ne- 1-
car bonyl 30 pi peri di nAmomqmeﬁgqr?@g{qq@ includes the compounds where R’ is hydrogen '
N[2-(4-Triflu h | am no-
N[ 2 ( dyrr L uahg {ﬁﬁngxﬁy@taﬁywa]q]ﬂgenamﬁ o RhEBEn} e bro¥erabry A€ hERAdY!
N-[ 2- (3- Tri f | uethowettrifiigraemethy), chlormmrrﬂyom hywheng-RY s yNRFQORT] whereitoRf ise- 4-
car bonyl) - pi pe i _
N-[2-(3-Trifl ChiioBef 3?‘5 ﬁtr'\%%y] %%‘%“h“t?d PrPTO Nl G ffi-Sppstityted e IoYer
tetrahydro[ 1 , Blkykplkylexy.i hilogeni or bﬂomm&uy) mmwerprefembly-ly istytisdgeand &’ is
N-[2-(3-fhloro I nyl
N2 (- perpgaﬁ}x prishosiRtefie RN L NP lslibted WP Istil, Wit m&RBRR™! )
N-[2-(3-Trifl uetf'@me.tdh}dfprwnyﬂl)ommetmt hyl et hyl ] - N-propyl -[1 - (norphol i ne- 4-
car bonyl ) - pi peri di n-4-yl net hyl ] am ne;
N-{2-[ 3- (4- Met hoxyphenyl car bonyl am no) phenyl ]-1 -nethyl et hyl }- N propyl -

1- (-nor phol i ne- 4- cafnother ppifered gioup Anchidestthy pharmaveyticetiy acceptable salts of

13- mep?%hpélcﬁmhg of ﬁie’\ﬁ%ggrlt RREMSS \%gl%r}%é War Oe?c%u? c@ﬁy acceptable

- et hyl et hyl } -
- (nor phA20 ne- 4 selte drerfgimen fvemihydrochloyit aeidhphdsphibreacid, or dibenzoyl-L-Enaripr esent

be prepar cd. by Shet NEILPRRetaRY S edll U TEifiey iy BARYF By redle * "

acid.

1 —

Exemplary particular preferred compounds are:
25 _
N-[2-(2,3,-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyi-(1-methane-
sulfonyl-piperidin-4-yimethyl)amine;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-propyl-(1-methane-
sulfonyl-piperidin-4-yimethyl)amine; .
30 N-{2-(2,3-Dihydrobenzofuran-6-yl)-1-methylethyl]-N-propyl-[1-(morpholine-
' 4-carbonyl)-piperidin-4-yimethyilamine;
N-[2-(2,3-Dihydrobenzofuran-6-yl)-1 -methylethyl]-N-cyclopro‘pylmethyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyl)amine;
_ N-[2-(2,3-Dihydrobenzofuran-5-yi}-1-methylethyi}-N-ethyl-[ 1 -(morpholine-
. 35 4-carbonyl)-piperidin-4-ylmethyl)amine;



descri bed bel ow, which conprise a) reducing a conpound of fornula

R wo Mmgg 5] 19 1p@reposfthidd @
reduci ng agent to a conpound of fornul a, [err] or b)
deprotecting a conpound of formula [Zerr]

20 15 to give a conmpound of formula -14-

N-[2-(2,3-Dihydrobenzofu ran-5-yl)-1-methylethyl]-N-propyl-[1-(morpholine-
4-carbonyl)piperidin-4-ylmethyljJamine;
N-[2-(2,3-Dihydrobenzo[1,4]dioxin-6-yl)-1-methylethyl)-N-ethyl-[1-
(morpholine-4-carbonyl)piperidin-4-yimethyljamine;
5 (S)-N-{3-[4-({[2-(2,3-Dihydrobenzofuran-5-yl)- 1-methylethyllethyl-
amino}methyl)-piperidin-1-yl]-3-oxopropyl}methansulfonamide;
N-[2-(Indan-5-yl)-1-methylethyl}- N-ethyl-(1-methanesuIfonylplpendm-
4-yimethyl)-amine; -
, _ N-[2-(Indan-5-y1)-1-methylethyl]- N-propyl (1-methanesulfonylpppendm—
10 - . 4~yimethyl)-amine;
N-[2-(3,3-Dimethyl-2,3-dihydrobenzofuran-6-yf)-1-methylethyl]-N-ethyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine;
N-[2-(3,3-Dimethyl-2,3,-dihydrobenzofuran-6-yl)-1-methylethyl]-N-ethyi-
_ - (1-methanesulfonylpiperidin-4-yimethyl)amine;
15 _ N-[2-(4-Methoxyphenyl)-1-methylethyl]- N-ethyl-[1 -(dlmethylamlnocarbonyl)-
piperidin-4-yimethyllamine;
N-[2-(3-Trifluoromethyiphenyl)-1-methylethyl]-N-ethyl-[ 1-(dimethylamino- -
carbonyl)-piperidin-4-ylmethyllamine;
_ N-[2-(3-Trifluoromethylphenyl)-1-methylethyl}-N-ethyl-[1-(piperidine-1-
20 carbonyl)-piperidin-4-ylmethyljamine;
N-[2-(4-Trifluoromethylphenyl)-1-methylethyl]-N-ethyl-[1-(piperidine-1-
carbonyl)-piperidin-4-yimethyllamine;
N-[2-(4-Trifluoromethylphenyl)1-methylethyl}-N-ethyl-[1- (dlmethylamlno- .
carbonyl)-piperidin-4-yimethyljJamine;
. . 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-yimethyljamine;
_ N-[2-(3-Chlorophenyl)-1- methylethyl] N-ethyl-[1-(piperidine-1-carbonyl)-
. 30 - piperidin-4-yimethyljJamine; .
N-[2-(3-Trifluoromethylphenyl)-1-methylethyl]-N-propyl-[1-(morpholine-4-
carbonyl)-piperidin-4-ylmethyllamine;
N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyli}-1-methylethyl}- N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine; and '



[err] . or

10

15

5 c) reacting a conpound of fornula [err]
. With a conpowadaészornula [err]

"~ conpound of formula 10 . -13-

23 PCTIEP9gOMO2 2

[err] or

N-{2-[3-(4-Methyiphenylcarbonylamino)phenyl]-1-methylethyi}-N -propyl-

[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine.

The present compounds of formula | and their pharmaceutically acceptable
salts can be prepared by methods known in the art, for example by the processes

described below, which comprise

a) reducing a compound of formuia

4 H
R2 'Iq N~
| N
R,Ei: R O

with a reducing agent to a compound of formula

4
R2 'l:t N
@Ar”
RS

Ia
or
b) deprotecting a compound of formula

R4
R2 P N/P
oY
R? R?
20

to give a compound of formula



d) reacting a conpound of fornula : .

C. 15 - WO 99/43657 . PCT/E*’ /01]!02
wi th a conmpound of formula [err] -14- to give a conpound o
formul a 5

[err] or e) replacing the Hatomin the 1-position of the
pi peridine ring of formla :

4

_ R H
R2 | N
DAKed
R® | '

R
Ia
or
5 c) reacting a compound of formula
>ad
R3
4

with a compound of formula

0
N JI\RB
H
o
23

to give a compound of formula

10

or

d) reacting a compound of formula



la 10 - by-groups described for R5, or f) nodifying
- one or nore wolwudastients R err]-Rerr] within the definitionsPgireese/01102
abvove, and 15 i f desired, convertlsng the conpound obtained into a
pharmaceutical ly acceptabl e acid addition salt.

-16- The starting materials and reagents used in

preparing these conpounds are eit h?m%tbl e fromcomerci al

suppliers, such as Al drich ChenicaP?Co. are prepared by
met hods knomn to those skilled in t ng procedures 5 set
forth in references such as Fieser ser's Reagents for Organic

Synthesis; Wley & Sons: hbm1YorkR11991 Iunes 1-15; Rodd's Chem stry of
Car bon Conpounds, El sevier Science PublishersIal989, Volumes 1-5 and

Suppl enental s; and Organi c Reactions, Wley & Sons: New York, 1991, Vol unes
1-40. These schenes are nerely i|lustrative of some methods by whi ch the 10
conpounds of t WitB ajcePRENGAf 08AUBe synt hesi zed, and various nodifications
to t hese schenes can be nade and will be suggested to one skilled
in the art having referred to this giggcl osure.

The starting materials and the internedi atesjof the reaction may be 15
isolated and purified if desired using conv i onal techniques, including
but not limited to filtration, dilstilYBtion, crystallization
chromat ogr aphy, and the |ike. Such material s may be characterized

usi ng conventi naI physi cal constants and
spectral data. P g%gm%buncPS ‘Lé @gs specified to the contrary, the

reactions descri bed herei n take pl ace at at nospheri c pressure over
a tenperature range fromabout -78[err] C to about

4
R2 ? N Re

Y
Rt R3

Ib

or

e) replacing the H-atom in the 1-position of the piperidine ring of formula

4

R H
R2 ] N
Ez: N
R R?
Ia

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 salt.



150[err] C, nore preferably fromabout O[err] Cto about 125[ers] C, -and

nmost prefe@%tym@t, about room (or anbient) tenper aitfRpoofafhe:
about 20[err] In generala glhe conpounds of Fornula | are
e

prepared by reactlng an al dehy (pi peri di ne-4-car boxal dehyde)

wi th an R4-substituted am ne under "~ reductive am nation conditions
to formthe corresponding ethyl-piperidin-4- yl met hyl am nes or by
acyl ation of an \%err] substituted am ne under acyl ation

-condi tions fol | onwdte startingdneterials andceaaents ysedini prRpatrg these camppwntls t o 30

generate ! heqfd Sl avdiBbie!iioh EmAtale Sugfidrd s sdlhidfic chemparebdehydes,

respectively. to K descri be to generate e cofrpounds of
Fornul a | w ate prapared dy Rietheds knewndethose skilegintbe artifpllowing prodedures gener at e

t h% 5 S8R0 ¥ ferSceS YUK & Floskh &l 4 @éé’ﬁgﬁeea%ﬂ{gfbr Organic Scherre

- A descri bes Spnthesis; Wileyok Soasi Mgy Yotko gl VelumesFod duRedd’s Chemistry of  t he
s et med | GelicE Cqmpulhet, sbofd HLE FRbISHRR (oo Vlfes B4R 1 21E B
(aa) [ er Blipplementals; and Organic Reactions, Wiley & Sons: New York, 1991, Volumes
1-40. These schemes are merely illustrative of some methods by which the
10. 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 if 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-
yimethyl 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



Route (c). In route (a), an R err]-substituted am ne 4 can
be prepared Woomsdse 10 correspondi ng al dehyde 1 by net hodeT/ereweri1dn
one of ordinary skill in the art. -Hy- al dehyde 1 is conmercially
avai |l abl e or can be synthesized by one of ordinary skill in the art.
A nitrostyrene 2 can be prepared by reacting the correspondi ng al dehyde 1
wth a ni troal kane under Knoevengﬂim@p‘ Henry reaction conditions,
for exanmple as 15 descri bed by Hass and Rl ey Chem Reviews 1943, 22,
406. A primary amn an be prepared bégreducm the nitrostyrene

2 to a saturated anﬁ‘f@em&fi @%T'Ees methods,oéa[ﬁgaﬁ a&RmPerRd ef Formulibirom: hi um

al um num hydri g édiredbShdidg R&EDBSttREd amine of foRhllaBWAiE W' 317, A¥and R* are
bor ane/ sodi um bor ohydride I.n tetrahydrofuran.

- 18- 5 as defined inAhe Rpaymary of 16(!NY&RtER- ani ne 4 can be prepared by
reacting conpound 3 with an al dehyde R err]4CHO under reductive
am nation conditions; or with an acyl ating agent RAC(O L where L
is a | eaviRfyte@dup, such as chloro, followed by reduction; or with
an al kyl ating agent R4L wherﬁg Lis a IeaV| ng group such as chlg@ro, under 5
al kyl ating cg‘gdltlons In r@ﬁa&)ﬂz a keto Hfé
prepared, for Ie-#—r—e-m—a . und 5. -A—bso ound 5
is converted ganomq;p iC H“eagent R3 exanpgh€ a Gregnard

reagent, by o s known in the grt. The reactl on roceeds 10 ingthe
presence of a netal such as magne5| um zinc or al um num preferably
magnesi um and an activating agent such as 1, 2-di br onpet hane. Suitabl e

i nert Route (a8) 9ani ¢ sol vents for the reaction include tetrahydrofuran,
benzene, toluene a the Ii preferably tetrahydr ofuban An
al kene compound 6 i e%ar ed b upI i ng the o tallic
conpound with an al hal i for

br ono- 2- et hyl pr op ne The ketone 7RI's forned upon oxi &t i on of the aI kene
conpound 6, for exam® e, by ozonolysis féllowed by treatmentZwith a

reduci ng agent such as thiourea, dinethyl sulfide, trinethyl
phosphite, or&qee{ zr ably thiourea. The reacti on is carried out in a
m xture of suitable organl c sol vents such as
mN— D/Y
I —— 4
_ "
Route (c)
z > 4
in route (a), an R*-substituted 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 Knoevenagel 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 diethyl' ether or
tetrahydrofuran, or borane/sodiem borohydride in tetrahydrofuran.



di chl oronet hane and nethanol. Alternatively, a ketone 7 is commercially 20

avai | abl e Qfg §idasde synthesized by one of ordinary skill inpEbgpadbried O
exanpl e as described by Stoemer,and Stroh Chem sche Eerla{: te 1936,
68, 2112. _ Alternatively, in route (b), a R4-substituted
amne 4 or its enantionerically pure isonmers can be prepared from

t he correspondi ng Q) . of ribed in the em cal
literature, for exA;?n%I gsﬁzlct:‘ﬁ%? gmer{é i:l‘fsar?t?ﬁ prﬁggg%ég{e(ﬁ?gtmg compouncig.ygt"h 16,
480- 483; J. Ndald@iyemR ‘CHEBUNGED re@08: ABibBtioracahditionbkot. withhemacylating

1991, 34, 1662- . . C ound, 8 re I s a . renovabl e
chiral auxil i%@%ﬁ%@" |W§ efeolr }?ea}jleg\{}n%gro'ﬁp, g%aﬁﬂﬁowﬁ%W?&%Wﬁ?tW& ket one
7 with a chi raiwithian alkylatingsagent R4 vwherb driy b déavirg-group such as elibrogursder '
1- ( 2- napht hal qn)xl %qet hﬁliﬁ | he under reducing conditions. Suitable
reduci ns con lfl% gclog e, for exanple hydrogen and a hydrogenati on
cat al yst such as Raney nickel, platinumor palladiumcatalysts
(e.g., PtQ2 or Pd/C); .or ot her reduci agents,such, as sodi um
Cyanobor ohydr i de, 'JEHER%)r 7 KRlepa N B prepargd 1gr CrmRE oAb
bor ohydri de, contpouhe 5l iAisromdliompolrad S6d sariveted @F ars OffjaHbinetallic reagent, for -
cyanobor ohydri de i nclude al coholi.c sokv nts such as hanol. or et hanol,

| 0% ftadd

preferably etFaMmple 2 Grigpard raagsit, RYpetheds knoy in ihe aita (Be SaRlieR Biegas %ﬁe

I ncl udeg | in thedmaﬁfﬁde(bfaggaai mcaagmyr@sieug Ein%%r hﬁﬁﬁiﬁ\hﬁ,@brgfelﬁwh .
acetonitrile or dichlorqgethanpe.,. n Rlerr]-substjtute
conpound [ er r']’ag'?sb'f"éﬁgaéﬁ agsﬁtl,ngggpﬁtgsugh aéﬂ?%@“’%%ﬁﬁmrlf- Suitableinerg i t h an
?I fllehydg g nder%drﬁd_s@Vémefc&ﬂﬁmfﬁl“aEm{m incloge feitrﬁﬁﬁdroﬂlﬁ’arﬁ}fb)éhﬁérie‘?w@é}%rﬂng

ol l owed by reductio an a at i ent . . n

Ra- subst | 1 ut dbe Utk peetarably tBV%'H&F%WBy%éﬁ%@Pr?&"PHH"@Ei'? BrePateditYi ary 10
group W fromcpapigune ofgdmsmetdiit) somppuhd dith @A engl salidSUot akinsple 8t al yti c
hydr ogepol ysi;s condi t | O@S i ncl pal | adj um catalyst, in the

|
presende bromo-ZgpefylRrensar: 3 g%!ig@%g :‘Zgg %&‘r&HﬁP@“ Sxidslicnehthe alkgpe

Sui tabl e sol wonipsuh®@B, fdreexample, by ozérRARIS fERoWHBSatReAOREN 4 fFediiRlngent s such’
as met hanol or etha in route

ol.. , 15 Al ternatively (c), an
Rl err]-subst i%chgﬁsﬁg'oﬂre@aﬂ'"l?@ybﬁ@% E'H“?tp’grﬁh“p%f& p"ef?rﬂ@yé@\g‘\")éépondi ng
ketone 7 by nmelehessiopas e4rfied wukin @vwhixiufe bieuitablergaic solvents such as '
dichloromethane and methanol. Alternatively, a ketone 7 is commercially

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

Alternatively, in route (b), a R*-substituted amine 4 or its enant.iomerically
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 auxiliéry group is formed by
30 reacting a corresponding ketone 7 with a chiral auxiliary such as 1-phenylethyl-
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



literature. The ketone 7 is reacted with a primary amne RANH2 such as
et hyl am ne umO®p/4368Tuct i ve am nati on reaction conditions. Sui peiERY9/01102

reductive am nation procedures arggdescribed in the chem cal
literature. For exanple, 20 Magid, A et al. J. Og. Chem 1996, 61,
3849- 386 describes a nmethod utilizing sodi um tri acet oxybor ohydri de

as_the reduci ngyastiatohyafide idelu B,aloBholﬂist!ents]sucNEs methanol or ethHd®, SOC.
1971, 93, 2897- 5904 describes a nethod utilizing sodium

cyanobor ohydr i @eeferabiyrianghSliapleglMents forsgdium triacetoxyborehydrige jnciude

preparati ons Ofpaptie YgHiISbivintd ngHJésateﬁ'aH}drbfuiérﬂQcéﬁﬁutﬁl@%?&?cﬁﬁroethane
condi tions descrl bed Tn Scheme A route (aa) is given in Preparation 1; a

conmpound of forrmula 4 described in routes (b) and (c) are given in

Preparatigns 2 An R*-giMdtitdted @o?ﬂ?&hb‘ﬁ%f%:ared by treating 30 ?]mme cgmd)ound

-20 - Scri bes
a method of pr &y ayaldelsiesidatresiuciveramination eqngiitions, an agylatingragepbndi ng.

pi peridi ne-4- C%lf&%albg%&'ﬁéno&Jn%%t%g]a'ﬁeﬂ{ 17 where P is an 5.
RO

am no-protecting grou Rout e

(b)

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 for the
reaction include alcoholic solvents such as methanol or ethanol.

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. 1996, 61, 3849-386 describes a method utilizing
sodium triacetoxyborohydride as the reducing agent; and Borch, R. et al. J. Am.
Chem. Soc. 1871, 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.



[ err ] .- 21-

The pi peri wd]fggg&r,boxyl ic acid 10, the N-protected activategoffpdonaidzve 12,
and the piperidine carboxylic acid ester,l14 are commercially available or
can be synt hesi zed by one of ora nary skill in the art. 5

In route (a), an N-protected piperidine-4-carboxylic acid 11 where P is an
am no-protecting group is prepared by achi ng a suitable am no-protecting
group such as benzyl, tert-béﬁ%égggébonyl (BOC) or carbobenzyl oxy
(CBZ) to the 4-ni peri.di nec xylic acid 1 0 by~ haod nown to
bne bf ordi nary skBRter BidREbas KiRahBa o bleggfifa,f camBae oty 1LY
reaction i ncl thdeoffespdnalingipéridine-4-dabbkaldereidbaptiorhila 13 ondyl wivee Pdsidnt he

like. . . An N-protected activated derivative 12 where L is a
| eavi ng Sgr oup@BIROFPrecting 9roup. N, et hoxy- N- et hyl anino i s prepared by
treating conpound 11 with N, O di met hyl hydr oxyl am ne hydrochl ori de
by nmet hods known to Ofﬁblﬁéi ydinary 15 ski l'l i nghiife gj)t. _

An N-protected piperidine-4-carboxal dehyde 13 is prepared’by treating

conmpound 12 with a reducing agent such as lithium al um num hydri de, sodium
al um num hydri de or diiso | um num hydrigde. Suitabl gt Pents for the
20 reaction inghudeiapfotic organi c sol vent sgguchlas/di et hyl ether,
di oxane, tetraljydrofuran, and the |ike.

Alternatively, in routeo(b), an N-substituted 4-piperQ§ine carboxylic acid

~P ~ RS

HO RO

% )
4

b
gy

Z

P 5
-~ | _ N/R
H

-
2,

~P

"z
[~ 0% - o
2
\
o)
[1.]

s ©



ester 15.i s prepared by treating conpound 14 with a sul fonyl ati ng agent
R5SO2L 25 wo®wi4ses7acyl ating agent R5COL where L is a | eavi ngcg/epopororh

as hal o, preferably chloro. The.rgaction is carried out in the
presence of a base, for exanple triethylamne, in a suitable inert
organi ¢ sol vent such as di chl oronet hane, di chl or oet hane, carbon

di sul fide, and the fTh&gipeR#iAbeaadkylicthcidi®tBeRtpraRkRted ackiVated derivative 12, AN
N-substituted 4-hydroxynmet hyl pi peridine 16 is prepared by treating
conpound 15 wi &nd BeRipRidingcatbesyiic acid gstes 14 are, commerciayiAyailaije or eqn be

di i sobut yl al ungmr,’g edrdythe dfiordihatinskiliiiwednydri de, preferably lithium .
al um num hydri de. Suitablé inert organic solvents for the reaction
i ncl ude aprotic organic . solvents such as diethyl ether, dioxane,

tetrahydigof uran, ang fofife {ah, e N-Protected piperidine-4-carboxylic acid 11 where P is an
-22 - 5 An “subsﬁé‘% ut edpp?i peri di ne- 4-ycar boxal de ydeI 17 is

prepared by t raminorpyotecting grouptiePrepaLeSryattashing asuitablecarmao-peotapting aaup

oxi di zi ng agen &E;égﬂbé}%i, ' ¥kvearbonvl (BOSWrcaX | ce of

oxal yl chlori d%‘.] “Suita I(éjké's):gfn\j/e. ts Yor (t t?ecs)r eraccﬁog‘éniﬁo){yf‘(.édip ﬁoéﬁt%de i nert
organi ¢ sol ven#pipstidinesarbnxylic geitkilby methode Kpownio oneef erdinant kil ip the art.

di chl or onet han | PP : STpst par ations
of conpounds oTe'u Obrl%%@gér%ﬂgm@%cﬁ?q llnlclé.lldﬁglq[hl?eromethaﬁé, relgrzzo%é}h(%hgbondi tions
descri bd® i n Sxylenas anvddhe ligg.ven in Preparations 4 and 5,

respectively. 10 Schenme C

Schene C, in general, describes nethods of preparing a conpound of

Formul a | where R[ eAn]N-protépielt activatedTierivativeri@wnereilsis ddeaimpgmup ssciaas

conpound of 15N—methgﬂ;-m3thb@mino is pré%%%c? b§ ﬁ'}aatgng c,eorrﬁpounh 11 with
N,O-dimethylhydroxylamine hydrochioride 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 diethyl 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 R°SO,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-hydroxymethyipiperidine 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 inert organic solvents for the reaction include aprotic organic
solvents such as diethyl ether, dioxane, tetrahydrofuran, and the like.

35



20 In route-(a), an N-protected piperidine-4-carboxam de 18

where P is am no- protecting group, preferably CBZ red by
reacting an :&i%@? ¥ -substituted ?51 ne 4 with an acti Vgt/ﬁPﬁdﬁ?@vat ive

12 under acylating conditions where L i chloro. The reaction
proceeds in the presence of a base such as aqueous

- 23 - ' b t di t Sui t abl
solvents for the A%%'%agsltjﬂr{pagg{pfpﬁﬁ?ﬁ téﬁg}’qse ﬁ Gaﬂlﬁg&a?g{g&ﬁ%?@ sug Ih Zs ©
di chl or onet hawe4-hgdrokymethgbiparndine 16 with an oxtdidmgaagaem sueh ﬁwmwuwl-at e, '

preferably tol yuen ar box 9 is
prepar ed by FB’M%B tq%greﬁglzﬁeoqué?lyﬁgﬁor%e Sl tag]@rSB\CY tF??}ﬂF% hd 18. Wien
t he N-pr ot ecirich@iednertprganic GoKents BP0 48 HalbFenated hydrocarbory, fgrasxamplender

Raney ni ckel or a platinum or

hydr ogenati o ndi tions Ssuc

pal | adi®im cagﬁ’ﬁ §?m?tha%?8'$i8$]?@eg’ép99nts such as nethanol or ethanol. Wien
t he N- protecting group |s BOC, conpound 19 is prepared by
treatment with a stron nic acid s rif uor acetic acid in
an inert organic ?’\T/‘Bﬁfy %’&’Bﬁ'aag"“ °°mp°u“&%1‘f’f3 Eﬂ‘g?éé 'FlS‘Sﬁ% for
exanpl e di chigycaomEbRiNfonededErbeda 8ehdAe 8 are glven in Préﬁaﬁﬁti@h@h'aﬁd 5,

di chl or onet hane. A conmpound of Fornula la is prepared by
treating confRRREVEY-with a 15 reduci ng agent such as |ithium al uni num
hydri dgg di borane, and the IiKke,

Scheme C

Scheme C, in general, describes methods of preparing a compound of
Formula | where R® is hydrogen. This compound is designated as a compound of

15 Formula ia.
Route (a)
H
4 3 12 5 D/j/ \(O YO
' R O na o)
18

19

R H
\ ! \Q‘/
R? R?

Route (b)

. R4 P
R I\/C'T'/
vew oy
Rt R?

_ 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



- preferabl.y Iithium alum num hydride. The reaction proceeds at refl ux
" tenperature WO99/43657 in an inert organic solvent such as di et REHI/EPO¥EN102

di oxane, tetrahydrofuran, and the -23ike, preferably

t et r ahydr of ur an. 20 Alternatively, in route (b) an N-protected
pi peridi n-4-yl met hyl am ne 20 where P is preferably BOC, is
prepared by re@btdsagnﬁcﬂmaté osa@ﬁdutmdnumﬁarboﬁhtw Shit#ble solvents for the

pi peri di ne- 4- car baox 3_under uct natl ction

condi ti ons. TR i %ﬂ%ﬂg&H'cpﬁo&’@B UG r?st ‘HP@?@W@@ phigroethangi ng

. agent such as ssldéneor ethyl acetatd, preieablygivenehydri de. Suitable solvents for
. the reaction are inert organic solvents 25 such as hal ogenat ed
hydr ocar bons, for exanpl e dichl oronmet hane or di chl or oet hane,

preferablg dichlorog dﬂpélﬁ:lme-4-carboxamlde 19 s prepfhré@ %lﬁ@\uﬁﬁ tHeQprotécting | S
prepared by deprotecti presence of a strong

organic acid s@9gHPSEom ngpﬂwcgi%ewr@"é@h' p"PFﬁQ"'?%SERUPd%C@@ compeynsctiilgs at

~ anbi ent tenper prdpafed Mitidr Al é@étmraoﬁdmeﬁs&mgseﬁsﬁé ciel 6l & Bfatinum or
. hal ogenat ed hyg?%ﬁcar bons sgchgas di chl or onet hane, di cWor oet hgne and the

li ke, P8 {fadiym ggqagysaqncq{cpqﬂomlm‘g such as methanol or ethanol E)(\QT?@I they
- preparations ofy. ﬁro?él:ﬂﬁ@ﬁf&‘:ﬁ% BOY, '&”Hﬂ'n%ohﬁd 4 id ﬁrébé‘r@dtbQEfrera?rﬂSﬁt' #ith 3%trong

conditions described in Sc glven N
-24 - 10 organic acid such as tnfluoroace ic acid in an mert g(gqgmso[yent such as

Schene D descripg eﬁé’te@h?%@é\bb?f@ f&%ﬁﬁfbné&cﬂw&ﬁéb%&&&ﬂ% ggnef

Formula | where err] 1S hydrogen. IS conmpound 1S designated as’ a
conpound of 5 Preferaplyidighigromgthane.

A compound of Formula la is prepared by treating compound 19 with a
15 redUcing agent such as lithium aluminum hydride, diborane, and the like,
preferably lithium aluminum hydride. The reaction proceeds at reflux temperature
in an inert organic solvent such as diethyl ether, dioxane, tetrahydrofuran, and the
like, preferably tetrahydrofuran.

20 Alternatively, in route (b) an N-protected piperidin-4-yimethyl amine 20
where P is preferably BOC, is prepared by reacting a R*-substitued amine 4 with a
piperidine-4-carboxaldehyde 13 under reductive amination reaction conditions.
The reaction proceeds in the presence of a reducing agent such as sodium
triacetoxyborohydride. Suitable solvents for the reaction are inert organic solvents

25 such as halogenated hydrocarbons, for example dichloromethane or
dichloroethane, preferably dichloroethane.

A compound of Formula }a is prepared by deprotecting compound 20 in
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 dichlorometh_ane, dichlo'roethane, and the like,
preferably dichloromethane.

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



[err] The ketone 7 can be prepared as previously: descri bed

i n Schene 10 (aa). An N-protec

4- am nomet ?ﬁ%ﬁ%gﬁ dine 21 where P is an,am no- progt‘gf:}tEangémborzoup,
particularly BOC, is prepared by the nmet'hod described in Prugh,

J.D. Synth. Commun. 1992, 22, 2357-2360. 15 An N-protected
amne 22 is prepared by coupling the ketone 7 with conpound 21

under reductive am nation conditions. action proceeds in the
~presence of a reducing agent such as %Ecyanobor ohydride. Suitable
sol vents for the rSochetriedD desaribes aolatibinativoinethot of prephrieg a empeura ofor

et hanol . 20 s A -substit ine 20 is prepared b
reacting conﬁﬁ'ﬁ’ﬂ'aéé'v%r? ﬁ ésr:‘nﬁlr}ogseﬂ. S‘Ihiﬁ %ﬁ&ﬁmﬁ%ﬁﬁ@e% 7§8’U8?li' eof _
am nati §n corgbrinularia. i n t he presence of a reduci ng agent such as
sodiumtri acet oxyborohydride. Suitable solvents for the reaction

i nclude inert organic solvents such as dichl oronet hane, dichl oroethane, 25
tetrahydrofur%Q or acetonitrile

' ~P H ~P
- 25 - oA conpoundf{of NFormul a | ard s prepalr ed berermvi ng
the N-protecti m N HzN‘N:HK;th)OWZO. | tecting
group i s CBZ, ou 20 71's pr epared und ydrogenation

.condi tions swh as ey nickel or a platinum ops R3 pal | adi um cat al yst
- in alcoholic sol yents such as net anol or ethanol. Wen theyN 5

"~ protecting 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 di chl oronet hane or di chl oroet hane, preferably dichl oronethane.
The reaction proceeds at anbi enk.te er/q; ure.
R? | N
R R?
20

The ketone 7 can be prepared as previously described in Scheme A, route
10 - (aa). ' '

An N-protected 4-aminomethylpiperidine 21 where P is an amino-
protecting group, particularly BOC, is prepared by the method described in Prugh,
J.D. Synth. Commun. 1992, 22, 2357-2360.

15
An N-protected amine 22 is prepared by coupling the ketone 7 with
compound 21 under reductive amination conditions. The reaction proceeds in the
presence of a reducing agent such as sodium cyanoborohydride. Suitable
solvents for the reaction are alcoholic solvents such as methanol or ethanol.
20

An R*-substituted amine 20 is prepared by reacting compound 22 with an'
aldehyde R*CHO under reductive émination conditions in the presence of a
reducing agent such as sodium triacetoxyborohydride. Suitable solvents for the
reaction include inert organic soivents such as dichloromethane, dichloroethane,

25 tetrahydrofuran or acetonitrile.



10 . -.Exenpl ary preparations of a conpound of Forrmula la utilizing
t he reacti onw099/43657 condi ti ons described in Scheme D is givewrcrrerayerp? e
2. .25. Schenme E

Scheme E describes an alternative method of preparing a conpound of 15
Formula | where R5 is -COR9 or -CSR9. This conpound is designated as a

- conpound of Fornul apl &m dpounB‘Uf'FSrrﬁ@% 4 is prsﬁéredbllremovmg the N-protecting Bup
In route (a), a conmpoun

For mul a prepare reactln
Rl err]-subst i t foaucamRauad £0,Whemthe; thammmomﬁ&éélmé Zglsmder
reductive. npa?éﬂ (el ﬂ?dregaﬁaﬁr?g%dﬂsmu&?@& hanegma{a?r a platinumor

| Al ternatively, route ound For nul
reacting a conﬂélﬁd@l"opa hinl alcahgligselvenis suely asimethanobergthanol. When the N-

R[err]C( L/ R9 ro sBOC com nd20 d byt
3 cbitng qroye 18 BOC, componn 2015 propared by patimept iR rong
r eact ion i s calorgamic m suqlp a_sq'@ﬂuoroacetnc acld in an inert organic solvent such as
dichloromethane or dichloroethane, preferably dichioromethane. The reaction

proceeds at ambient temperature.

10 Exemplary preparations of a compound of Formula Ja utilizing the reaction
conditions described in Scheme D is given in Example 2,

Scheme E
Scheme E describes an alternative method of preparing a compound of
15 Formula | where R°® is -COR® or -CSR®. This compound is designated as a
compound of Formula lb.

Route (a)

o o)
J re A

N

I Y

o) R R3

R1

Y

4 23

o(S)

Route (b) R : ?i/O/LRg

o(S)

: N
Ta /[k @/Y
L R® : R R3

20 in route (a), a compound of Formula Ib is prepared by reacting an
R’-substituted amine 4 with a piperidine-4-carboxaldehyde 23 under reductive
amination conditions described in Scheme C.

+
Y

Alternatively, in route (b), a compound of Formula Ib is prepared by
25 reacting a.compound of Formula la with an acylating reagent R°C(O)L/ R°C(S)L



presence of a base such as aqueous sodi um or aqueous potassium carbonate in
an inert o&w' 0l vent such as aronmatic hydrocarbons, for %@I

t ol uene, I3 benzene and the |ike. 5 5 P eﬁ)g}oezlry
preparations of a conpound of Fornula I8t i zi ng the reaction

conditions described in Scheme E are given in Exanple 3.

Schene F 10 . Schene F descr.ibes an ternativye nethod of preparing
a conpound OfwhereLlsaleawpgrgmeap?r?Wgr?)égfp{fr& ?llfmeirgaqtmgpgq Ol in theSNR er ] .
Thi s conpoungrésendesf gbasesuchas aqueous sodium opaRBOLE potasEidfitdrBonate in ~ Rout e
(a)

. . 15 .
[err] an inert organic solvent such as aromatic hydrocarbons, for example toluene,
benzene and the like.

5
Exemplary preparations of a compound of Formula Ib utilizing the reaction
conditions described in Scheme E are given in Example 3. '
Scheme F
10 Scheme F describes an alternative method of preparing a compound of

Formula | where R°® is -CONR’R® or -CSNR’R®. This compound is designated as
a compound of Formula Jc.

Route (a) '
o .1
Jk R2 A N Cl R? fie N
cr” >al ' |
Ia N HNR7R? @/\I/N
—_— e
RO R3

i NR7R8

——

"

o (S)
‘Route (b} _ (S) Ré j\
. i R? ' \/Q\J NR’R®
L NR?R8

Ia -

Route (c) R2 T \/Ol
RSNCO/RENCS @/\rN
. Re

Route (d)

| "
KOCN R '\/O'

= >0

. RS

Y

15



_anbient 10

S - 27 - . . In route (a), a conpound of Formula Ic is prepared
.-by reacting 099143657 conpound of Formula |a with phosgene orp@r/pPoagane

equi val ent conpound such as triphgggene, followed by treatnent
with a primary or secondary am ne. The reaction occurs at anbient
~ tenperature. Suitable solvents include aprotic organic 5 sol vents such

ul
. Alternatively, in route , a conpound of Formnu IS prepared b
reacting a conRonpeupd ofbermuia la withphesagne 9 BaPpsgens emivalrntpompaundisichThe

reaction occur satggﬂ%% ehé S8R @{)ﬁr@atmmsrtﬁg%@ﬂé%ﬁ%@%@& the

as diethyl ether, dilR%@uﬁi(a)t, 8lcompsina bHESM @_rgqspgsgag$syreactin a

rature. Suit e so
hydr ocar bons sue#cties occurs at amhipni teraperatune:n8uitablelselverds inchide sapeotic organic

Alternatiyel y. defueh B S hiet GHIOMRbAR! 1dFRTALRLS. dri 5 R8T €0 bY

reacting a conpo roula l'a wth an' 1soc I'sothi oCyanate in an
15 aprotic organic solvent such as diethyl ether, tetrahydrofuran,

| t ol uene, and the - Li ke, ivel in route
(d), a conpound of o'trerrr?ﬁt'gg%ﬁi “s)mr)er(te))p)z:?rcec’(!}1 ':'r?)l/j nd of Fo"%l‘dlgigg%’f%/%g%b%onpound
of Fornul a | a weattingra coppmung of Gorrnulada ofithea carbaaylithio2@rbamyl hélidec yiaweat e
. salt such as ' e Locy. o] adi . . _
cyanat e/ t hi oceg‘%%s@hu%%@%%ﬁ errregénce&%cchi%?@na%g b%%ﬁqs&ﬁgahy'?%n% @58@@5“ occurs
at 10 r eftempetaburpe Saitable solvents include halogenatedthyelimatsonspuepasat i ons bO]:j
- a conpound of E : Ll b iZ e reaction 25 condi ti ons descr.i be
m c%hrl"&%%\hléﬁe é{(@ﬁ@?@}%’(ﬁ%e. . _

. in Scheme F are give
- -28 -
Alternatively, in route (c), a compound of Formula Ic is prepared by
reacting a compound of Formula la with an isocyanate/isothiocyanate in an -
15 aprotic organic solvent such as diethyl ether, tetrahydrofuran, toluene, and the

like.

Alternatively, in route (d), a compound of Formula lc is prepared by
reacting a compound of Formula la with an aqueous solution of a cyanate/
20 thiocyanate salt such as potassium cyanate/thiocyanate or sodium
cyanate/thiocyanate under Wohler reaction conditions. The reaction occurs at
reflux temperature.

Exemplary preparations of a compound of Formula lc utilizing the reaction
25 conditions described in Scheme F are given in Example 4.



Schene G Scheme G describes an alternative nmethod of preparing
a conpoundvm99,43657 Formula | where Rlerr] is -COOR[err]. i[&i-,gl,mund S
desi gnat ed as a conpound of For ald 5 [err

Id A conpound of Fornula I'§ can be prepared by reacting a
conmpound of Formula la with an acylating agent Rerr]0C(OCl. The
reaction occurs in the . presen base such as triethylam ne at
anbi ent tenperature. Suitable 10 (:icgg;vnei%s for the reaction include

hal ogenat ed hydr oSehéroe & deschibesan alternativéiréthod ofgtreparing alcarnpouranadt hane,

Formila 1d aFPITYR hyhese R is-COORCTRToBLARR Rslibisdlas’s SIPRIY here o

is given in Esangd&d.5. 15 Schenme H
Scherre; descri bes an alternative nethod of preparing a conmpound of
I

For nul where R5 is -CO(CH[err]or -CO(CH err] where Rerr] is
hydrogen. This conpound is designated as a conpound of Fornul le. 20
[err] 024 Re 25
-29 - /u\ ' R2 |\/©‘ OR?
: Ia cl OR? _ @/\rt\z
RY Re
| Id

A compound of Formula ]d can be prepared by reacting a compound of
Formula la with an acylating agent R7OC(0)CI. The reaction occurs in the
presence of a base such as triethylamine at ambient temperature. Suitable
10 ~ solvents for the reaction include halogenated hydrocarbons such as

dichloroethane, dichloromethane, and the like.

An exemplary prepafation ofa compbund of Formula d utilizing the
reaction conditions described in Scheme G is given in Example 5.

15
- Scheme H
Scheme H describes an alternative method of preparing a compound of
Formula | where R® is -CO(CH.),NR®SO,R® or -CO(CH,),NR!COR® where R® is
o hydrogen. This compound is designated as a compound of Formula le.
20

Nj\ (CH,)NH-P

" X
R2 ’!‘\/Cl (c Hz)nNHz
A
Rl Re
' 24

@Ar'vO

(CH,),NHSO,R®

: b/\p«\/o ~(CH,),NHCOR®




An N-prot.ected .conpound of fornula 24 is prepared by reacti ng a
conpound of WOra94B6s7l a with an N-protected amino acid in the pcoesraweiiol a
pepti de coupling reagent such as carbonyidegm dazole. The reaction occurs

at 5 anbi ent tenperature. Suitable solvents for the reaction include
. hal ogenat ed hydrocarbons such as dichl or omet hane or
di chl or oet hane. A deprotected conmpound of fornula 25 IS

prepared by either tre t| d 24 with a strong organic acid
such as trifl uoroacdfiRt 5@8@391"(’@98?@?%5"&3 24t'%ﬁi?@?éﬁqﬁyef 2he

am no-protecti %n‘ﬁb@l@oﬂ ForPufa |acwithdn Nlp?bt@ﬂteh)di'ﬁlﬁ&la&atlﬂl%presence of a

condi ti ons when t rotecti

- conmpound of FoPRP¥ q:cyppgg 55?%{SFR%igq%wﬁ@'déze'@nﬁ@@ﬁea%@n\mpws@

sul fonyl dal i d%nﬁ'er@@éfhpé‘rﬁidréieShﬁhBlé@ol%r%ﬁﬂ@l@e RlacflorPMEfide b egﬁe&5
di i sopropyl et h¥|l am ne. Suitab l@PSO vents for the reaction inc e

hal ogenat ed ydrocarbep@gpﬁrbag Yeromethanecrdichipreathanenet hane,
di chl oroet hane, and the Ilike. An exenpl ary preparation of
a conpound of Formula le utilizing the reaction conditions

~described in Schene A_pquotgp\ggﬁompom%ﬂogngla 25(s prepared by either treating

- 30- com{aound 24 with a strong org%amc acid such @ﬁﬁﬂ@mhcet ic acid at ambient Scheme
| describes an alternaiive netho preparing a conpoun 1! For mul a

| where 1 err] terapergigrewhemthe aminogetectinighgroum is $@Cdelsutglnagé'ddmgeaampound
of For mdbaditidns when thE'&hfind-Blotecting grodghis'dez. Rout e (D)

A compound of Formula le is prepared by reacting a compound 25 with a
sulfonyl halide or acyl halide in the presence of a base, such as
15 diisopropylethylamine. Suitable solvents for the reaction include halogenated
organic solvents such as dichloromethane, dichloroethane, and the like.

An exemplary preparation of a compound of Formula |e utilizing the
reaction conditions described in Scheme H is given in Example 6.
20



[err] Route (c) In route (a), a conpound of Forrmula If
IS prepare ting an R er]- substituted am ne }

pi peri di ne%c?%gé‘{rsgﬁal dehyde 26, and ut iﬁleéoz_i ng the 10 regﬁ,g’tEiE’gge/ﬁmz

am nation conditions described in Sche C. Al ternatively,
inroute (b), a carboxam de 28 is prepared by reacting an

Rl err]-substituted amne 4 with an acéi!vatef derivative 27 where L is a

| eavi ng group, particularly ch €21 the presence of a base such

as triethyl anine. SgHbmalildesdribes an dieating metiid of Pr&paring al coPMpoliad of '

di chl or onet hane, di chl or ogt hane_pr ridine. . . A compound of
Formul a I|f i £opppambere is-eQef nngE%mwdzgdefad asacomppg@gjn& ng agent
such as |ithiggfma@byn num hydri de or di borane. The reaction proceeds

at a tenperature of about O [err]C under an inert atnosphere. Suitable 20
sol vent® for the reaction include aprotic organic solvents such as diethyl
ether, Royte (a)di Oxane or tetrahydrofuran. '

- 31 Alternatively, in route (c), a conpound of rpul a

If is prepared by HR? reacti 'ésezﬁgrpound of Formula I&" w Nag@lﬁ‘lg?onyl
hal i de ROSO2 arve M's a H | eavi ng group, i oyl Ll/ﬁ;hl or o.

Sul f onyl hal re comperciglly available or™ maly be prepared by

met hods sudh as t Hdse describes in Langer, R F. B Chem 1983,

61, 1583-1592; Aveta, R et al, Gazetta Chimca Itaflana 1986 116,
649-652; King, 3.F. and Hi|lhoB%e, J.H Can. J. Chem 1976, #98; and
Szynoni fka, MJ. and Heck, J.V. Tetrahedron Left. 1989, 2860-2872. The
reaction is carried out in the presence of a base such as triethylamne in

a sui t atpdite (b) sol vent such as dichl oronet hane, dichl oroethane, and the
like. 10 N~ SO,R? IT‘ N/SOZRQ
2
L 3 N
4 + L m— m — If
27 28
Route (c)
1a + L-SO,R? > if

In route (a), a compound of Formula If is prepared by reacting an R’-
substituted amine 4 with a piperidine-4-carboxaldehyde 26, and utilizing the
10 reductive amination conditions described in Scheme C.

Alternatively, in route (b), a carboxamide 28 is prepared by reacting an
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 triethylamine. Suitable
15 solvents for reaction include dichloromethane, dichloroethane or pyridine.

A compound of Formula If 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 diethyl ether,
' dioxane or tetrahydrofuran.



An exenpl.ary pr.eparation of a conmpound of Fornula If utilizing the

reacti on conwotgsames7descri bed in Scheme | is given in Exanpl e peI/EP99/01102
Schenme J 15 Schene J descri besgan alternative nethod of
prepari ng a conpound of Formul a | where Rlerr] is -SOerr] or

-SO err] These conpounds are designated as a conmpound of Formula Ig
and Fornmula la, res ' Yin rolfe' d fF ) 29

g [err] Oﬂ?e(?ﬁét%iy mro t%@ aﬁo#'n(?n atoedm;:"(‘)un% 'fu's Hrefgrl S prepar ed by

reacting a corpacting afcompound of Farmuld la Wethm&l-ﬂoﬁwhehdﬁﬁ $Quhi whexeilds fiol | owed
by phosphorus | LEsence
of a base sucr{ggz;\gﬁfggup hé/%g%l{l n'@FChép s ngfoﬁﬁﬂﬁﬁdéérhrg &Zﬁ#@ia Wa\;altqﬁ%grgact I on
i ncl ude hal ogenay kel preparesthy mﬂ@dssuﬁl astipse descritiedhih bangeart Rdn&an. J. .
di chl or ogt hane,,, an e

52 OB " ondindsiiel fRocisen: Avetn 3. 2l Gapere GHmisa PR 19%adlBng of
conmpound 29 vwem-@sz ng,J F. and iHilihpuse, Joe.cOsm] ak xcham n876, Wee; amfict i on occurs
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t et rahydrof ur %actiﬂ?\tlélkﬁhmaé othinahé ﬁ%seﬂé@'oﬁilaaéé &®h a&nethylamme in a suitable
Optional ly, a conpound of Fornul a can be prepar ed reacting a

conpound 29 wi saivenhsygh ?ﬁ)d"é'@Prd’meW?é‘er QESEE'PFQ% Heoapd the 'ﬁie reflux tenperature
in 10
An exemplary preparation of a compound of Formula )f utilizing the

reaction conditions described in Scheme 1 is given in Example 7.

Scheme J
15 Scheme J describes an alternative method of preparing a compound of
Formula | where R® is -SO,NR’R® or -SO,NR®(CH,),COOR’. These compounds
are designated as a compound of Formula Ig and Formula 1g’, respectively.

R¢ R
R2 | \/Ol—soz-c;l R2 |\/O — SO,NR7RE
N . N
= - Y — T
R R . R?

R?
Ig

R ?‘\/O — SO,NR§(CH,) COOR?
E: AN
R3

R1
g’
20
A sulfonylated compound 29 is prepared by reacting a compound of
Formula |a with chlorosulfonic acid followed by phosphorus pentachioride. The
reaction proceeds in the presence of a base such as triethylamine. Suitable
solvents for the reaction include halogenated hydrocarbons such as

25 dichloromethane, dichloroethan_e, and the like.



the presence of alkylsilyl cyanide. Suitable solvents for the reaction

I ncl ude rotic polar solvents such as acetonitril

t et rahydro?vﬁ)rggﬁ‘,’%gnd the like. 10 Exenpl ary p?%%%prpéotllmgns of
a conmpound of Formula Ig or Formula 1g ~ -32- utilizing the reaction
conditions described in Scheme J is given in Exanple 8.

Schene K 15 Sc K describes gn alternative net

preparing a como%@@?oun?&ﬁrmﬁéiﬂiﬁ Rrepan ?Véeﬁ%eg cqrgpov.gﬁ ere
E[er r} 'iSthEHri?&ﬂj'or débohdary amine. THEREAMIdN i0BCIEHE i ﬁl@fﬁrééén@é oﬁa@ﬁ@&bﬁm of
ormul a err

lh 20 as d"]somopst{ef\by'ﬁwn% (PY1aRlesoluentsrp g teadtion; '@‘%ﬁ?&?‘@d by

reacting a cquRRHiRGuUeh as tetrahydrofdtafilihathyiendVchibride, Bnbfiselideat | Ng-agent such
as 2-chl oroethyl sulfonyl chloride in a sui tabl e sol vent such as

di chl or®net hane or di chl or oet hane. 25 A conpound of Fornul a

h is prepared by ompmkinia eRieRHIe Pomiid fo Gan be preparcittifreaaigle Herr] in

t he presence of a strong base such as sodi um hydr ui tab
sol vents for qomwe@aewwh amﬁmuaéciapme.rea%narocgeﬂ%#fﬁﬁwstfmpea%wre '"

tetrahydrof ur p@seﬁéé’@l‘éﬂ?}“é?ﬁ%ﬁb@e Suutatﬂ@ solvents for the reastiGHTIALREY

preparatlons oun rmula | h utilizing the reaction

condi ti ons d@@@tlmflﬁﬁlﬁﬂﬁeﬁ%h RS ﬁgetgnw% tetrahydeatyes. and the like.

- 33 - 40 _ Schene L Schene L descri bes
an alternative nethod of preparing a conpound of Formula | where
Rlerr] is -NR err]Exgmpiary Rfepergtions of,g gpmgewnd afffosmularg onfiarmda g’

desi gnat ed agyfl;if@ RIS coRBkiBhE Gedckibe®in Scheme J is given in Example 8.

Scheme K
15 Scheme K describes an alternative method of preparing a compound of
Formula | where R® is -SO(CH,).NR°SO,R® where R® is hydrogen. This
compound is designated as a compound of Formula lh.

y 0

' I

Ot kL
. . N 0 N 0 _
R
' R R® R R3
30 Ih
20
A vinyl sulfonamide compound 30 is prepared by reacting a compound of

Formula }a with a sulfonylating agent such as 2-chloroethylsulfony! chloride in a
suitable solvent such as dichloromethane or dichloroethane.

25 A compound of Formula |h 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 Exempl-ary preparations of a compound of Formula }h utilizing the reaction
conditions described in Scheme K is given in Example 9.
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Scheme L
Scheme L describes an alternative method of preparing a compound of
Formula | where R? is -NR®COR® where R® is hydrogen. This compound is

designated as a compound of Formula .

5
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]
Route (b)
RCOOH ,




17 In general, the aniline conpounds of Fornula |i or-
formula 9 prepared by reducing the nitro gl’pélﬁg anm no
group by uti 2| ng the reaction 5 copdi tions described I n F%(ﬁﬂn A

In route (a), a conpound of Forrmula |li can be prepared by reacting the
aniline of Formula Ii with an acylating reagent R err]Jwhere L is a |eaving
group, partl ?@r :&X) chloro, and utilizing the reaction conditions described
in 10 Alternatively, in route (b), a conpound
of Formul a I| can be prepareg,by - coupling a conpound of _Formula 1i
with a carboxylic @gNd derivative Rlerr] in t gy presencg of a
coupling reagent suc N~egy bonyl -di i m dazol e (CDf 1 N—w

di cycl ohexyl - car bodi i e (IPCC) or
1- (3-di net hyl am nog{jj ) - Jeet hyl car bodi i ni de ochlgride (EDC ).
The reaction proce€ds in conjunction wth an additive %uch as

1- hydr oxybenzotri azol e hydrate. Suitable solvents for the reactgi’on include
aprotic organic solvents such as tetrahydrofuran, NN-dinethylforam de, and

t he li ke. 4 35 -
Al'ternatively, in route (c), ammwund of Fforrrul a 4 Bg(%) epar edR

renovi ng the chiral aUXI | iary group N:-omﬂound 9" by Nng the
reacti on canli ti-ons—descri b Chenme—A—+o#t The conmpound
of Formula I'j is then A L Ri RS '

1
. . _ gu ’
. N/R5
4 ! -+ Hj(o > .I_j
. : O
17

In general, the aniline compounds of Formula li or formula 9’ can be

2

prepared by reducing the nitro group to an amino group by utilizing the reaction
5 conditions described in Scheme A.

In route (a), a compound of Formula i can be prepared by reacting the
aniline of Formula i with an abylating reagent R°C(O)L where L is a leaving
group, particularly chioro, and utilizing the reaction conditions described in

10 Scheme E.

Alternatively, in route (b), a compound of Formula |j can be prepared by
coupling a compound of Formula li with a carboxylic acid derivative R*COOH in _
the presence of a coupling reagent such as N,N'-carbonyl-diimidazole (CDI),

15 dicyciohexyl-carbodiimide (DCC) or 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (EDCI). The reaction proceeds in conjunction with an additive such
as 1-hydroxybenzotriazole hydrate. Suitable solvents for the reaction inciude
aprotic organic solvents such as tetrahydrofuran, N,N-dimethylforamide, and the

like.



prepared by reacting the amne 4° with a piperidi ne-4-carboxal dehyde 17,

. and 5 uWwo 9%4368y t he reductive am nation conditions descriHETIEPI/0BORENE
C, route (b). Exenpl ary pggparati ons of a conmpounds of
Forrmula 1j, utilizing the reaction conditions described.in Schene L
are given in Exanple 10. 10 Schenme M

Schene M descri bes rmténmimm inroeRdt), agompount offodmala 4268 prapared by

Compound | & dodPBRAPEdENta! ARl e VRt Epmpbund o6y iRy te redotion

In route (a), oHAIKTHRNSB6E5cADed M SeHetnd X, ﬁo&t@eb?pmhedoﬂhﬁouuﬁﬁ@ftﬁd?&u% BRhéd Ne
conpound of Forrmula Ii with a carbany | 7t hi ocar ba alide, and utilizing

t he r e ¥ERASAd BY FRACKNG the %m@eﬁ Wi ampes&wercwbox@defyd@bl)z ang
Al ternatiyely, ifizih@tHeretitdtiveiniRARPLEORIRbNE 8648 bad irkSbifenid EPAILRI(BYY

Exemplary preparations of a compounds of Formula I, utilizing the
reaction conditions described in Scheme L are given in Example 10.

10 Scheme M-
Scheme M describes methods of preparing a compound of Formula |
where R? is -NR°CONR’R® or -NR®CSNR’R® where R® is hydrogen. This
compound is designated as a compound of Formula Ik.

- RER7NCSNH- s
Route (a) j)\(S) RER7NCONH ?i/@v/n
N
1 o
omdbnd R RS
Ik
Route (b ReR?NCSNH- R4 ~. -1
ute (b) - RSR’NCONH | N
Ii RENCO/RENCS . N
R R
Ik
Route (c) Ré RS
: H,NCONH | \/O\l’
e
15 Ik

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

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



-36 - reacting an aniline conpound of Fornula Ii with an

| socyanat ewos% j4¢s9cyanat e, and utilizing the reacti PR igzoNns
described I1n Scheme F, route (c). -36- AIternatllq\E/)lé y, inroute
(c), a conpound of Formula Ik is prepareg by 5 reacting an aniline
conpound of Forrmula Ij with an aqueous solution of a

cyanat e/ t hi ogyanat en SAlite SUHHBoHRY AERRSIAYNRY 20 RbE/drAlASYARR Saté Hhd
r It e In gctﬂe grE

utilizing the eaction conditions descri route (d)..
Exenpl ary pr efiizingithe neaction gorditiqns degeribed ir&chemea F, koute {(d)i zi ng t he reacti on

10 conditions described in Scheme Mare given in Exanple 11.
Schene N Schene N describes a nethod of preparing a conpound
of Formula | Alternatively irRfoste {¢),i ascarspound of Refrovla ik isiprepar8fibyr] i s

hydr O9&. _ h E%cﬁr%@l? Hﬂﬂné EOIﬂﬁ@.O S t%&ng@ I_@g)i?lpn%ﬁ)g&%%us sotuti%n' oPé Formula 1.

[err] oun , can be prepared by
reacti ng an eysratefthiocyanate salt sughoaspbtassivro cpanate/thiodyanates andautiizing dhey| at i ng

agent R[err] %?ﬁ%{fmldﬁb@g'ﬁﬁ,@%’ﬂb% in gchemegg@%:tgg(d).part icularly. chloro, and

utilizing the 'on I'ons descr Schenme |, route (c).
25 . Exenplary preparations of a conpounds of Formula I

utilizing t h%gér%%lgw r?r@parations of aC@orF\%&JnBQ%f E&?‘rﬁﬁé &elﬂili.ﬁiﬂg %ehr%ggtiom are given

in Example 1

10 conditions described in Scheme M are given in Example 11.
Scheme N
Scheme N describes a method of preparing a compound of Formula |
where R? is
15 -NR®SO,R® where R® is hydrogen. This compound is designated as a compound
) of Formula 1.
4 RS
ReSO,NH ) \Ql/
Ii =~
R R?
11
20 A compound of Formula 11, can be prepared by reacting an aniline

compound of Formula li by with a sulfonylating agent R°SO,L where L is a leaving
- group, particularly chloro, and utilizing the reaction conditions described in
Scheme I, route (c).

25 Exemplary preparations of a compounds of Formula 11 utilizing the reaction
conditions described in Scheme N are given in Example 12.



- 37 - : - Schene O

Schene 0 deswa 993651 net hod of preparing a conpound of For nmul 2CT/EP99/01102
where Rlerr] is -NR[err] where R6 is hydro§en. This conmpound is designated
as a conmpound of Formula Im 5

[err] A conpound df Formul a I m can be prepared by
reacting an aniline conpound of SEemela |i with with an

sul fonyl ati ng agent rr i . i_n jcularly
chloro, and utili zi ?Wé Qgggr%gk ac%ﬁ@?éi%f)ﬁrsepah@@¥icBg‘&g{"g&lgf Fcﬁ'ﬁ{uﬁa chene
J where R *aOyNRIRfpetiare iRSis hydroger: o Thiswodpoahd Fodesigratedm

utilizing the regction conditions described in Schenme 0 are given
in Exanpl e 13. agd compoung otf'Fgrmﬁlaan_. Schenme P
Schenme P glescribes a nethod of preparing a conpound of Formula I

where Rlerr] is -NR[err] where Rlerr] and Rlerr] are each nethyl. This
conpound is designated as a corrpounqq@f,Ng N @ | n B0 NErr]

In A conpougﬂm‘ﬁd:_?rrml a ln can” repar q{p\}g\%eacti ng an
ani l'i ne cpRpound L formc and Yorifal dehyde
under reductive 25— met hyl ati on conditions, for 3 under '

Eschwei | er-d arke conditions. The reacti df' proceeds at a
‘tenperature of about 50-120 [err]C. Im

A compound of Formula jm can be prepared by reactihg an aniline
compound of Formula li with with an sulfonylating agent R®BR’NSO,L where L is a
10 leaving group, particularly chloro, and utilizing the reaction conditions described in
Scheme J. |

Exemplary preparations of a compounds of Formula Im, utilizing the
reaction conditions described in Scheme O are given in Example 13.
15
Scheme P .
Scheme P describes a method of preparing a compound of Formula |
where R? is -NR’R® where R” and R® are each methyl. This compound is
designated as a compound of Formula in

R4 RS
HCHO/HCOOH @/\rN

20

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.



- 38 - Exempl ary preparations of a conpound of Fornmnul a
In, utiliziyeoBgs7r €acti on condi tions described i npSgERpIvIR2Ar €
given in Exanple 14. Generalggtility 5 Muscari ni c
receptors nmediate the cellular actions of acetylcholine in the

central nervous systemand in peripheral tissues innervated by the

par asynpat heti c g?&y‘%z% gr LRSI bﬁjngouriﬁl é?.FaoP,Eg,%qﬁ’ ﬂgzixl'u%ﬂ%reaff%%?” 58,

319- 37 nic receptors pla ro regul ating
snmoot h nusclcendiionstdesarithad in SchemePamegivamerg(am@e{ﬂ-t al , gastrointestinal
and respiratory tract (Eglen, RM et al. 10 Phar macol . Rev. 1996, 48,
531-565). Accordingly, the nuscarinic receptor ant agoni sts, such

as those deﬁa_nie@ﬂti]itu the invention, are useful for treating _
conditions which | ?all?rﬁc %E%Ho% ﬁ'ntegﬁté)%e@eﬁ\ﬁgﬁégiloé%?f X iR fn thECePt OLS-

Such con ons 1 ude seases an rs assoclated wt
al t er ed not ickntral nanaussystem and in pedpheralftissugsonhemnated by the  t he

gastrointestinal tract i | k | @t rg, tract.
Cast r of nt cseramppiEhe pPSBIS SR FCkviel 3h e, PRbbRol Tnel 18R4SR 8% LC0E
speci fi cal | w7gnausbarinicreteptdrs phayveekeysrplhedn oegulatihig\sendatic muacle durstiors &,

achal asi a, astrointestinal, hypernotil it | sor S nd di arrhea;
geni t our i naf{e 'PY"&E't"ong'&ﬂj’o%ﬁsim stnal #éﬁpc% oy bﬁagﬁgg%ﬁpgﬁ\a(ﬁt agf this

i nvengygpon svﬁ@}rhémlﬁbeu 1986, e 581-665)C tAccerdinghe de muscarinic recéptod i ts
synmptons such as urgency, frequency, .and urge_.incontinence) agnd stress

i ncont i nenc @ntageaistsy é‘t'%{@s ?‘Pﬁ%geﬁﬁréﬁﬁjﬂb € 'Q‘%@E\?'&@I’%u#t’lﬁoﬁéﬁgﬂﬁnds of this
i n;/ﬁnt i Onds %Sﬁaiﬁérrsabﬂimlw béﬁlbéldﬁ}eﬁdirb_ b sl 15y NMZS rigibk imscamhiampwcrﬂ! smsel, |

ast hma an .. pul mgnar i brgsi s. , . \ddi tionally, as
nuscarini c P@B@B‘?%'EBWPNB'ﬁEa%éaﬂ"P Cloﬁ?“ééerﬁ aggqriated with aitered motn'ﬁ\y 39l ating

si nus rhyt hignd anicomaissie obthd dustdintsstingl tidey, gehiteurinapitratt,id

expected to be useful in the treatnent of various forns of bradyarrythm as

i ncl ud®ng si'?ﬁPé‘aMH9@ar dia. As nuscarinic receptors play an inportant role
in 30 medi ati ng synaptic transm ssion in the central nervous system

t he present conpounds woul d al sg he expected to he useful in the
treatment of ner @gyointes inal trac} §P@tﬁ%ﬁ'§%?@%%tﬁicﬂmpﬂﬁ?$ﬁg°fgg'ﬁR’?"ﬁ%‘?{' s

di Seasea A ]{sbeérim%my hclliceaasble B&delr@ha?g\e, divertitc):ular ei'sfsésslfeeaehanﬁmal ly, - the
conpounds of the present invention uld al.s e useful in X

anest hesi a, 9@siroiptesting! ByRgImptifty é’f?@%%ﬁ"é’ 4‘@879@&9?'3}?“”3% tragt GePESnol ogy
to 3555  Phedidbi WHEbRsbnde v thy MveRtiorGipacifically include overactive bladder

(and its symptoms such as urgency, frequency, and urge incontinence) and stress

incontinence; respiratory tract disorders treatable with compounds of this
invention specifically include chronic obstructive pulmonary disease, asthma and
puimonary fibrosis.

25 _

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 dseful 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.



- 39 - . . Testi na The conpounds of this invention
are nuscari nwo 29a3exit or ant agoni sts. The muscari ni ¢ PETHEPIY01102
affinity of test conpounds can be deternt82ed by an in vitro 5 recept or
bi ndi ng assay which utilizes a cell nenbrane preparation fromthe

Chi nese hanster ovary cells expressing the reconbi nant human nuscarinic
receptors (nferr]-nferr]), and is described in nore detail in Exanple 16.
The nuscari ni aQt agoni st properties of the test compounds can be 10

i dentified by E&-ﬂ%‘ vivo assay by determining inhibitory activity agai nst
muscari nic Tﬁeacwninwhdsbﬂfm iaderitiondaie muscarinicurecepior angonikisy The
secretion in anesthetiz nor, e etall I n

Banpl e 17, Moscanii raceptor By test comPRP SRR AR R er R b BLAR TEYBY e

test conpoundseggilomisindig assay Wisich ufnzed algell mmmawe mpamau fioyn thet er mi ni ng

- inhibitory act] wéﬂy hpgnl nst rrusc|a gh medi at ed bl adder
contraction arfehigede RANLEQVATY 69l sl‘?’f%ﬁ?@@?ﬁ@? feEBH'bHIi? uman muscarinig,q j s

described in riaggpteRt(Ai,Imd), ﬂarENﬁ@Eb@lbba in more detail in ExXihplelgt rati on and

Phar maceuti cal Conposition The invention includes a

pharmaceutical conposition corrprl sing a conpound of the present

invention or a pharfReausddinld ahtageni iprddertiesadt thefest compounds@@hipgat i ve
t hereof together with one or nore pharmaceutically acceptable carriers,

and opt itBnal | yidentifed Wﬁ@ﬂ'&ﬁ@!&ﬁsﬁaya%¢ﬁﬁ"ﬂﬂ’6§mn'tam éCtIVﬁbﬁ%Ff‘étrﬂ‘Qsca"mQS

In general, t h%c&ﬁ%lé&gédcﬁla&dﬂr%ohﬁ’é&% A8 séival seBfetiB Ehésttﬁét&gd rdts,2

t her apeut | cal |y effective anount 3{ of the accepted nodes of

admi ni st r at i orgnd is describefl i mgiR Aetal t"n%’éa@é?ﬁz simlar utilities. Suitable
dosage ranges are 1-500 ng daily, preferably 1-100 ng daily, and
nost preferably 1-30 ng daily, depending u nuner ous factors
such as the severi t Jheomuggasing @é@&@lﬁt@fwm%tﬂéﬁjteﬁ ermMpgejndseanbe

rel ativgheal liBeffiol B ahlRLAb assaf 6y By BBRRAe Mnibildhy SARY YadnUSRdscaifie 1 out @

and the 1 ndication to

adni ni st r at | orreceptat mediated bladder contraciiag and salacsesralion ¢ anerihelized dpgsice of
t he nmedi cal pr Is ordinary skill in the
art of treati n%%n%?h?%ﬁegé@é?rgmﬂﬁaﬂ @qu pl? 1WI t hout undue

experinmentation and in reliance upon personal know edge and the discl osure
of Administration and Pharmaceutical Composition

20 The invention includes a pharmaceutical composition comprising a
compound of the present invention or a pharmaceutically acceptable salt or
derivative thereof together with one or more pharmaceutically acceptable carriers,
and optionally other therapeutic and/or prophylactic ingredients.

25 In general, the compounds of this invention will be administered in 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 reliance upon personal knowledge and the disclosure of



- 40 - this application, to ascertain a therapeutically

effective Psipsedf the conpounds of this inventiopcfRpodin1ghzveN

di sease. I'n general, gconpounds of this invention wll be
adm nistered as 5 phar maceuti cal £ | ati ons including those suitable
for oral (including buccal and sub-lingual), rectal, nasal,

| | 1o i nel udi
|t ramuscul e SeRICaETE &9 Ranerel R PirpeLavell elBeE ANRnL oLihe PRPPYESous)

adm ni strati @ﬂthwlnvéntlanff@farg;sm tisbase.f or adm ni stration by inhalation or
i nsufflation. The preferred manner of adm nistration is oral using
a conveni ent daily dosage 10 regi men which can be adjusted according to

the degree of affkd géneran, compounds of this mventlonWEbsﬁﬁmﬁﬂmd'&dQE t he invention,

together with a conve ona uva i nt, nma be
pl aced 9 nto PH@WQS’PH"‘@S lar‘\‘ﬁ 'i“aQQ tE?ﬁ?p%@P'Png?fs"ra’ (inclu d'”g%&'ﬁ ] @t g
dosages. Thes%lﬁﬁmekgd&a’aasﬁplﬁm?di tpmsnawd/agmatmcbﬁaﬁ@rai @hdIBdingry 15

COI’TpI’I se of conventiona redients in conventional {)I’O portions, with or
£

wi t hout intramuggulat, |"8F‘?§thﬁ%'t infathesRipSHhcytangPuSRNHBIrRYeReUShnd t he uni t

dosage for s agRIMiRAbALRIN a form suitafie YorddmimbiratiodbyasidiatRn driHsntiagén.t he
active ingredient comensurate with the I ntended daily dosage

range to be &RpPEfRFed MaEngRladminis: 4"5’&”3 e@hisgiag aicenvenient daily dagage pe

enpl oygl as $&lihes whithand® ddithéd Sccdkdihg td tﬂg degiels aflictisR!m sol i ds, 20
powders, sustalned release fornulations, or liquids such as solutlons

suspensi ons, enulsions, elixirs, or fllled capsules for oral use; or in the

form of %Hereeﬁxbbeﬁdse& tﬁé)rnvéﬁfdna&oglgfhevm BonhtoRAtidjdahon: or in
the formof sterile injectable utions for parenteral use.

For nul at i ons Ce@iat & AilyRftaney ba plaged intethedpen obeharpaceutical compasiiighedi ent or
more broadlygn§y mdééhg‘éﬁemld %Eﬁﬁh&e&tn%boﬁbb&tl&{sadﬁﬂ unit¥oshgloris nidye 25

accordingly suitable representative unit dosage forns,
The co‘fﬁaound§°‘6pﬂ5’ﬁ1@ qenuentienal ingredientsin eagvesdional prapcgions. with er withpst

variety of Oéééiltléﬂﬂ"rh&iv%td éﬂdﬁﬁdé’@ﬁﬁrﬂﬁnﬁlé& Ahd tf@lﬁ'\lﬂﬂﬁéﬂ%ﬁﬁhﬁ%' contain

conposi tions osage forns may c rise t ounds of the
i nventi on or any suitable eﬁecﬁ%?’ﬂﬁé@lﬁf|ﬂ@%1ﬁ‘l="9’ea'@ﬂfe‘ﬂ€@tﬂ°€“’%%[19pfa&% Withthesct i ve

conponent. T 8&dddedhhde to b [ @&Cﬁﬁg ¢ Eél!tfchleéo?n fioRe ei t her
solid or Ii qw Jm%Sol I'd Torm pr%%act)r aetlergﬁgyl ncl ud ﬁ’%lr 2 F;‘:’grlso tabl ets,

pills, capsumay becsepieyed ass%&hﬁ&sﬁupbraﬁé%b'etémﬂf'@ﬁds‘i?@ﬁ@'ﬁﬁl %WC&'H&I es.
A sol igh carr b%d&@%l{é?alﬁé@re%as%rﬁ\ME%}Qiﬁﬁld%h&haé@dlutﬁin@ act as

di | uents, voril ng Iaeaent s, solubilizers, [ubricant suspendi ng
agents, bi ndevepengigns, emylsians elixs, pefiled eapsules dprsorat uses at inde ﬁ-’tj@rﬂfs or an

encapsul at NQupPYsRbred for fddtal or vaginal administration; or in the form of sterile injectable -
solutions for parenteral use. Formulations containing one (1) milligrarm of active
ingredient or, more broadly, 0.01 to one hundred (100) milligrams, per tablet, are
25 accordingly suitable representative unit dosage forms.

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 solid or liquid. Solid form preparations include
powders, tablets, pills, capsules, cachets, suppositories, 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



- 41 - . . powders, the carrier is a finely divided solid which is a

m xture w t lwolwddesnel y di vi ded active conponent. | npcaEPR/®E10Z he
active conmponent is mxed with the .41-carrier having the necessary
bi ndi ng capacity in suitable proportions and conpacted in the

shape and size desired. The powders and tablets preferably 5

cont ai ni ng from,a88, @abwt.sawsgtdw@deﬁsa ‘i & B Wn 6D

Sui t abl e carriers are nesi um car bonat e, magne5| um st ear at e,
talc, sugar, Idivideskastive componentyéitiablets,dksactiva companent Is guxest with the

tragacanth, nepg ﬁg{ljlb?”tl%'sﬁec 39&%‘6&1&% capacity n ‘ﬁ%ruﬁé?ﬁié‘ BRigOHidHR!dnyl O0se, a |ow

mel ting wax, cocoa preparation” is
i ntended to i wompeetedinthecshape and sizealesired Hbe pwdereuapdmmemmfewly

Cnoaps &l 0 iR iro@red abbii ity BellrfoftABBUIG dolel Suighig®l! v

conmponen PO Ccarrr ers surro a carrier,
in as:amaraanecmagmedum tarbghate| magyesnma(staarsteamt Isogam@emsar e

i ncl uded. Tabl p I ' ts and Iozenges
can be as sol Pgwnmdﬁ’é"suu 2 %] Q&g ﬂ%rag(é@&’rﬁH rﬂ%tpgﬁélyﬁﬁ §§§p§t I on. '
O her forns seatwEymethyiceliulade, adow meltingavax) cocoechuttbe, éndquhediké.or'lfhe term '

Cor it ons. - aqupgeratey oo K8 TomtiR 3 i adhp SpaPAURTHER wni cn

ar e i nte;hded teocﬁ;insumlngematenhlals@atrley powfiding a capsui®@in which the adtuivqui d form
t E
Dt byl ane oty amPeirh e’ wRta SRR o5 HARES by PrrgribscHREn BiEn as

| ecit hin, assocnatm(wx’m it. asmlarly),cdaeaéte andiioz@ngss are lﬁﬂu@édJST aétel i ons can

be prepared by di,ssolvin ve conmponent wat er. and addi ng
. suitable col o%g pers, Feprﬁy%,ssplllg,tcggpetlszeq@lozenges can g fs %CWP mwa@ g‘?l‘t s.

Aqueous suspemeal @dmirigtration. prepared by di spersing the finely

d| vi ded gact i ve conponent in water with viscous material, such as natural or
synt hetic guns, resins, nethylcellul ose, sodium

. Car boxymet hyl cel | ulGzaer fofrnsl soitbis for oral adminigtiitibn it IRURIBAH ipPépardiRineS
Solid form prgpﬁ @t I ons, j ncl ude so| ytions, susgen5| ons,, and

enul si ons, LYRLisions: ‘T’Vﬁu%ﬁzlﬁ"f' SoRAYEPUSISQIULRRS. RGUEOUs suspengiahs Ghent |

colorants, fl gghd ormyreptrhiicriywhictouid infehdedtd bd t&iv@he@@ﬁorﬂ?béf@é useto -
sweet eners, di spgrsants t hi cke{%wsi sol ubi | i Z|W{gr %ai and the like. 30

" The corrpounds liggid ferm prepaaiens-n $igRs Mgy bePrerared N-sqldions in aayeavser al

: admi ni sgg at i O@rdpym\e g:;kw sélumﬁisldmnayfwmzﬁ%emlsﬁ¥|hgbgénﬂs@ueﬁhs¢ébutﬁrn '

cont i nuous fusi on) and arquue resen in unit dose formin

anpoul es, pr e SPTQ“P%H“%VMeﬁEfeg acaci QUso|utions eartbe RrapPaTeshbidissalving -
mul ti - dose CO R dtive TokpbRertin HAHS GnBI=RiRg \cRithtI8 colbPshts Jlavors, staBMBRGS! L1 ONs

may take such forms as suspensions, solutions, or enulsions in oily

and thickening agents. Aqueous suspensions can be prepared by dispersing the
finely divided active component in water with viscous material, such as natural or

25 synthetic gums, resins, methylcellulose, sodium carboxymethyicellulose, and other
well known suspending agents. Solid form preparations include solutions,
suspensions, and emulsions, and may contain, in addition to the active
component, colorants, flavors, stabilizers, buffers, artificial and natural
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 injection 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



- 42 - or aqueous vehicles, for exanple solutions in aqueous

pol yet hyl e Exanpl es of oily or nonaqueougct h
. 2@9@/&5@) ? &?54/@11&

di l uents, vents or vehicles include_,, propyl ene gly
pol yet hyl ene glycol, vegetable oils (e ﬁﬁ, olive oil), and injectable
organic esters (e.g., ethyl oleate), and may contain formulatory agents

such as L n wettin | stfying o end| stabilizing
and/ or di spe‘?r sqqﬁaous ve¥ucleqs f%(geé(ﬁg'g% %?Q%Pﬁé{}%/%ﬁ%y? P?‘\?{ﬁ'ﬁ@{‘?&@%@ngr edi ent’ may
be 'b” pOV\dﬁrEl)fammes dﬂm}ilﬂbnﬂd':dqueous carriers, dilapts, solvertts at ehicles m&ﬁjﬂéi le solid
or by lyophilisatio ro or copstitution. . . before use
Wt a ot AP es g PoyelViens o). JeofiBhE sk . poBive. gy and ingiable

The conpoundsigaric bfters{ers, eéthyudlaaw)t andmam cohmain formulhdhesgdnts sichiziscal _
adm ni stration tqg the gﬁg &mas oi nt nent s, reams 0 dotlons or as a
transder mal RSESEVING.OVREIRENERUISTENG PESHERERAIDS, I$PErFIRG nul at ed
with agehfd. Amemawem Ithé)ad:tWele?@d»émtrha)t lh@lnqﬁibder mmobbﬁmeazwl e

t hi ckeni ng and/ or, forpul ated with

an aqueous GSeBHq ?g'ﬁﬁ‘%’b&gﬂﬁf"ﬁnsﬂ'd ?rrpngophllasa{j%iéqrmsogqﬁé% ASRPSHRG one or

nore enul si fagidte uad With e suithBleiviehigid) 8. g3 aRéNIS, pyrogen-free wates Per si ng agent s,
suspendi ng agents, thickening agents, or coloring agents.

Formul ati ons suitable for topical adm nistration in the nouth include

| ozenggs THeQUBRigovhas ofthkipresend RVERioNMaY bé RrMlREbdRE fopicasual |y
sucrose and acaci a or tragacant h; pastilles conpr|5|ng the active.

i ngr edi ent iadmipistrationtto ghesepideralis as oipiments, creA®E PHICHARE. O $88ri n or sucrose

and acaci a; tapdddmial PARANESRntARAY Arid dtarh8eha for exampnecsé IPmuREERAWIENt 1N a
suitable liquid carrier, npounds of the present

i nvent i on meaP aswepys A Rilythagemith the addition °§d‘|’f?ﬂ?§"t"¢‘éﬁ’i"’lﬂr\aﬂo@ﬂﬁﬂﬁgm tories. A

| ow mel ti ng Apaits, $0Ebnshaf bBldimiliaed With ahlaquasioraily base Bhy Mifihdes or cocoa
butter is first nelted and the active conponent is dispersed

hom)géﬁeousI%F“eﬁbﬁ'séﬁaﬂxﬁwz"g P 1t MpKe; epUIsiying aants Stabilibgassdiss nixture is
t hen poured dnéﬁe%uﬁié'g’éﬂé Aspéndiffiade Qthcl@ﬁdlr@’EyéniéD oFQ&leng’?‘é‘lébr&éD solidify.

The conpounds 'of resent inven ﬁ{o formul ated for vaginal 30
admi ni strat |F(9¥“UPB%%9a$q“é§'e fP'éWBlS’ﬁbade'f‘@H n igdhamogtiinglyde logemaesor sprays

- cont ai ni ng 'd&nﬁs‘ﬁglhb'aeﬂvéébéd?@lnae?ﬂé\)b?ed BebeC dsiY sSerese Rd ébﬁ‘éorﬁs are known -
in the art appropri ate. he conpounds of

t he present tragaesnth (ﬂ?sﬁ'iﬁﬁ GEnRrisMg ihe aetiveringredigatip aggnert ba?ﬁ:ﬁHcﬁlaﬁ ration.
The seput i onsphh ahbYRREAR BRSuGHHEe aRPhéash; dhd Aduthivdshes BEMPASIAY 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 stiri*ing. The molten homogeneous mixture is
then poured into convenient sized molds, allowed to cool, and to solidify.

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



-43 - . cavity by conventional neans, f or exanple with a dropper,

pi pette or sSwoep/M3&se formul ati ons may be provi ded i wca/Erosrgile2 or
. multidose form In the latter case of a _.43. dropper or pipette this
- may be achieved by the patient adm nistering an appropri at e,

predet erm ned vol une of the solution or suspension. In the case of a 5

. spray this miyca%%pﬁt] Qb%ﬂorﬁ&%é‘dﬁ%%r%xﬂ%pﬁ%ﬂﬁa 8lo genﬂféﬁbw spia m-méng

spray he co oun pres
~invention may fornglationsi 'aﬁléﬁeP{ﬂV'dfé*rlbgdmgle or muitidogelfarm. Jn ithe latier, case of a

- particularly tg I 10.

:‘adm ni strati on S?Fgo t‘i@ ré{ay}ﬁeag%]hé Iﬂfﬁé\%}gﬁ%ﬁgﬁmﬂ'ﬂ %%I e size for

' exanpl e of t heapﬁmmate;fprgdetemquiumeﬁ the lution-orsuspension. anzlme casg dia
obt ai nedg spray Wﬁ Hﬁgﬂé ARG 1P eS(Qﬁtg% dﬁy mgé’ﬁs SR e?nngéttmﬁ{gam}:@t ' on.

- The actlve I ng a pressuriz

- suitabl e propepdramt such as a chlorofluoro- car bon (CFCD for
- exanpl e di chl orodi fl uoronet hane, trichlorofl uoronethane, or 15

- dichlorotetrafl uoroethane, carbon di oxi de or other suitable gas. The

~ aerosol may The cormpoungistdf $hespresentimeention enaylef fanhalatedForcderasol

“lecithin. The d d.b fered val ve.
W ternati vely satinisencfh MnkBlend S e reepraiet PR Bna el BN 1 o1 m o
~a dry paoder, édmxmsttaﬁcm €Tke q:m\pkamdrwm gehemﬂgehmmmampamCle sizefor- a

© suitabl e powder. b ctose arc tar derl vat|v such as 20
" hydr oxypr opyl n&l egfsﬁ%%ﬂr%eg %ﬁﬂ'cﬁ’(ﬁsﬁ/ &H"E igie Sizp sy b B8hder
o carrier by muuhé. krictwrnmahgah ﬁonekdtt'nplefb?&hxcmmtwn Theaawedﬁgredlent |s

. conposition resented.
- capsul es or caaerY'gﬂgg‘sa Blfesgur&e RSk fith, Wtabf |F§?%‘? SianP 0B &¥'a %ﬁ%’@“?’ Pom
+ whi ch the powdsarbar{CHE) fedexampié elromdar&wﬂumam&trﬁhe afichiofofuélomethatie, or
. Wen deﬁgr ed, rrru ent eri '
t

r ti,0ns ared w ri c _coatings date
or "susihi ned IMGRHRIRPRatARe ccaBoR KRR o pler Sitatte facBhe AdRsdl ey
ingredient.  conveniently also contaiﬁ@smfa%famged:ﬁ a§@b|tm1‘| eﬂﬁé@bh@aﬁdr@gfmay be
preferably in unit d aration is

subdi vi ded i nt??nﬂﬂ"?é)@bgé‘éetﬁ'ﬁﬁs"&'vﬁr MGHWP’%}}Sﬂ?%?%t“’g(!ﬁgl’ed'eafﬁé‘?ﬂ}i % es of the
active Corrponqmbwda'dnm alfdrin stesdry poivBericradxahpleia pawlet®ik of the compound in

reparation, the a ta|n|n di.screte quantities of preparation,
g ucltct) as @ﬁ%‘g’&f 266 Sych g%@ﬁ?&?e%tamgnﬁamwgt“feﬁ S\VFgP§ or
anpoul ego Al sthydrdigptopyimethyl cenlutoséia@say\flwlmrmambquyavﬁélbawdéraﬁmét—

- cachet, or |oze | tself appropriate numnber of
any of these |‘9’|’Pg%{ﬁk%§@’d“1ﬂl'ﬁ ﬁasaﬁ cawty The powder compos;ttonpr%ay e presented in

unit dose form for example in capsules or cartridges of e.g., gelatin or blister -

I

packs from which the powder may be administered by means of an inhaler.

25 When desired, formulations can be prepared with enteric coatings adapted
for sustained or controlled release administration of the active ingredient.

The pharmaceutical preparations are preferably in unit dosage forms. 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 ampoules. 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. -



-44 - Q her suitable pharmaceutical carriers .and their

formul atio scri bed - I n Rem ngton: The Scien grtice
of Phar nac%g%g éj7gd|ted by EE W a4 Martin, Mack Pubflegﬁg?g%ﬁéonpany,
19t h edition, Easton, Pennsylvani a. "™ Representative pharnaceutical
formul ati ons cont ai ni ng a conmpound of the 5 present invention are
described in Exarrpl

EXAMPLES Other S"“ab'eﬂﬁ‘é"f‘%‘f%”&%" GarisreaRd their dormnulglipns prppesedbed e

gi ven to enaky ReliiRfién:Sitlel $cishcd Gnd Pra¢tmetoh9haﬂﬁaotyqssa,r@d|@bwﬁ wvunder st and
and to practice the present inventio shoul d not be

consi der ed aé‘”ﬁﬂ"r‘n"(‘?‘?\‘d"f%ﬁh'%&?@p@f‘y'ﬂﬂ’@ qdﬁ%la@mﬁaa}?n Fepnsybagiay as
bei ng illustr ré’s%n?eﬂi@e pRAMRRB0H fdfﬁiufa'ﬂ@ﬁ@&fntammg a compound of the

PREPARATI ON 1 Preparati on of Conpound of f.ormul a 7 as
Descri b2d in pg%qe@h@vgntlon are describgd in Example 15
5-(2-Met hyl al 1 'yl')-2. 3-di hydr obenzof ur an A sol ution of

5- br ono- 2, 3- di hydrobenzofuran (50 grans, 0.251 nole), and
1, 2-di bromoet hane (2.2 m) in tetrahEXAMELES (250 nl) was added dropwise

to a stirred suspension of magnesiumturnings (7.5 grams, 0.31
gramatons) in 20 tetrahy drofuranchO m ) over a period of 45 m nutes.
During the additi detfallowing preparatippg;an @*ﬁm@ﬁﬁ)erreealwom@bledh@ﬁ%lﬁﬂl@e at

30[ err}g C. Theusal iy Abre'dcaryAnbisitd n'aa'ﬁ'ato practice the pr8sdii itventith. They

3brorr02rreth propene was ggﬁeda once. }ter stirring _
over ni ght, trsbouldmt b@ﬂow@erq@eﬁbm@ag\m apqumtfp/mvgrmoacwtcmrely@@l d and the

t f I t-
m xture was %qm%t'%é@@gbﬁreﬂta 2pRr&dsi on of sol vent “gave

5- (2- et hyl al nzofuran as an oil (43.4 grans,
99% . M+ 174. B. 1- (2 3 Di hydr obenzof ur an- 5-vl ) pr opan- 2- one

A solution of 5-(2-methylallyl)-2, pripAg of uran (58 grans,
0.333 nmole) and pyridine (27 m) |n_ﬁEt‘ﬁy"i‘%@}TeP%hl oride (450 m) and

met hantd 30 -  ( Pseparationefa Coppeund of formiuly 7 ias Hescdbashn BehemeAd a stream
of ozone passed through for 1.0 hour. Thiourea (18 grans, 0.24
mol e) was added arﬁj(&ML_mEﬂihZ&_)L____ju@th 112 8-dihydrobenzo war med to room t enper at ur e.
The resultant pre ﬁ_’@r els 0 &h I’e' gpar
evaporated to gi v(e\ﬁl gdhlﬁtzcheof oﬁi d3@,st I P (g i 5 gra ucec?‘pr gs ure
to give 1 -(2,3dirorpoetbanai@R uﬂ)am%raﬁvglrpﬂmmw rnlh wa§:a§dgd drepwise49@  bp.
110[err] C 33tirred S&an of magnesuum turnlngs (7.5 grams, 0.31 gram-atoms) in
' 2(_) tetrahydrofuran (50 ml) over a penod of 45 minutes. During the addition the
reaction temperature was malntalned at 30° C. The solution was cooled in an
|ce-bath and 3—bromo-2-methylpropene was added all at once. After stirring
overnight, the reaction was guenched with cold 2% hydrochloric acid and the
mixture was extracted with ether. Evaporation of solvent gave 5-(2-methylallyl)-
25 2,3-dihydrobenzofuran as an oil (43.4 grams, 99%). M* 174,

B.  1-(2,3-Dihvdrobenzofuran-5-yl)propan-2-one
| A solution of 5-(2-methylallyl)-2,3-dihydrobenzofuran (68 grams,

'0.333 mole) and pyridine (27 ml) in methylene chioride (450 ml) and methanol

30 | (150 ml) was cooled in a d.ry ice/acetone bath ahd 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 preclpltate was filtered and the
mother liquor evaporated to give an oil whlch was distilled under reduced pressure
to give 1-(2,3-dihydrobenzofuran-5-yl)propan-2-one (32 grams, 54%), bp. 110°C

35 120mT.
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" Preparation wb”/mmpound of formula 4 as Described i n ScheneP&T/EP99/01102
The conpound of fornula 4 is prepared uti.lgszi ng the procedures described 5
by 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
(S.S)-N-[2-(2,3-Di hydrobenzofuran-5-yl)-1 -nethylethyll-1 -phenyl et hyl ani ne
hydr ochl ori de 10 ' (S)-(-)-1-Phen IetOXII amine (17.5 nl, 0.136 nole)
was added to a stirred sol UEM——

1- (2, .3- di hydr obenzoppdiationdf - CorApEUof 36@nIB 4 a8 TSeribdY hSdRBhRIA | N
benzene (300 M) and refluxed for 4 hours with water separation. The

sol ution Wghe B¥MBBARD 6ﬂoFrRuI§Q sQRFep%Pé& &tfﬁﬁmb%é‘b?o%@&uﬂe%@@cr%ﬁ :
di ssol ved in et hanol (30 ctivated ni ckel catalyst (6

grans) wds addbyiNiphalstatal W Medr @h?d!ﬂ 1 73:\R/§s4$8rd$%gérM‘c"écC’Him 5\98Bs29.f or 24
hours. The cat 5{1&%&%%85' b tlﬁéc?f&f faim. §§€1 3419 662- -1668. SS.°| ution was

acidified with rogen ch elnéhe alt was filtered
and dried to give (S S) N-[2 (2, 3-di hydrobenzofuran 5-yl)-1 -methyl ethyl]-
I ) e 0 .

- 1- phenyl et hyl a? i\
(S.9-N[2-(2 Di hvd ] 1Ty T
(1 - ohenyl et hyhydrothieride Sodl umtri acet oxyborohydrl de (26

. (Z:]rsag;s &Pézf’zngl gl) hﬁ %aﬂﬂ’fg?ﬂgtgﬁlagnrm 17 5 W@#ﬁf}fsn rpﬂ@ﬁvas added to a stirred
. (1 phenmyl) et hél asalnmwm-mmyddbe?ﬂﬂﬁu@nmn pEbp@B-Zmiea?SZIglaldlspw'lalrme)hane 25
- (300 and tyiet .'Ater3|rr|n ar.. 5 nu
acet al dehyde ent (%"@ 49 eg‘.”ffg)éo F’85"svw ‘%fa l"’Phe %9?‘3‘1"8 was
sti rrgg 1; or gnwaher/gz;&;rmdnsan oil and the re%qlmctursnrfégﬁramﬂssumedan leﬂmubeh(4oodm)
was added an Xtur e . ext te e chloride
Evapor at i on of Eﬁénn@.oﬁ\g@\fﬁg%égge)t%ql ﬁ_alaiy_s{ ?GC grams) was arcpdaec;.| an? € mixture
(2, 3- di hygdr obewaghydrepeatpt }atso(;):siﬁbm‘t Rourg) Irhdlcatalyst wad filtgred oyt sridhtpe ) am ne
(3 R D2 (5. 3- B Wik AGBTIRd kit 3- Mivioten shyarideiiy pihet e saihwas fitered
A mxture of (&nd Siedkd vé (&S)—&L[hxdma:maﬁeﬂz@nn&-slﬁ) Lmet@idtiyipt hyl ] -
N-et hyl - (1 -ph | et hyl \é{%%ﬂ%b}f 074 rml %d ammoni um f or mat e
35 (30 graﬁé’?“eﬁwﬁ% "«‘Sh o e@ﬁg& rbon (3.7 grans) in
et hanol (300

20 B. (S, S)-N-[2-(2,3-Dihydrobenzofuran-5-vi)-1-methylethvi]-N-ethyl-

(1-phenylethyl)amine
Sodium triacetoxyborohydride (26 grams, 0.123 mole) was added to a

suspension of (S,S)-N-[2-(2,3-dihydrobenzofuran-5-yi)-1-methylethyl]-
1-phenylethylamine hydrochloride (26 grams, 0.08 mole) in dichloroethane -

25 (300 ml) and triethylamine (11.5 ml). After stirring for 5 minutes, acetaldehyde
(4.8 ml, 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-Dihydrobenzofuran-5-vi}-1-methylethyllethylamine
A mixture of (S, S)-N-[2-(2,3-dihydrobenzofuran-s-yl)-ﬁ-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



- 46 - m ) was heated under reflux for 2thours. The .m xture was
filtered Qg s§0l vent was evaporated to give a ﬂ;é P11l ch
was parti t1one %et ween 5% sodi um hydr oxi de and et vapor ati on
of the organi c phase gave (S)-N-[2-(2,3'—46°
di hydrobenzofuran 5-yl)-1-nethyl ethyl ] et hyl am ne as an oil (14 granms, 92%,
Merr] PRE ARATIO\I3
Av Al T er nat VB BRG PERtad UBersetu o5 RHRRiNE: She MiftHin vasfitesecarnctinpisahent

fgh(erlfe Vet h Iwas evapora:ed to hglve a resudrtlje whlchhwias partltloneddbetw?]enAS%(Jjﬁdmm A.

y ni tr e yl am n roc ri
I n-di chl ororré’ly lge(aS'g \%@2’ H%T e prqanicp eqa,sé ))"ﬂr[%‘g%!ﬁ 2- one
(1.44 grans, eaiofuﬁrntscywm@thg?nmyqahyiamms(& éirz(mrg’:\ams gogyymtte) , and
trlethylamne 11 mmol e he m xture was stirred under ni trogen at
room errperature for 30 m nutes. Then sodiumtriacet oxyborohydri de
(2.5 granms, 11.7 15 mol e) was added in one portion. The m xture was
stirred under nitrogen 18 hours. Additional ethylam ne
hydrochl oride (0.4 grans) was adde PRERARATION 3 anot her 18 hours the
m xture was djhWiBhatid Préﬁa?éﬂon@f B&ompbnll @ fodnla 4 @¥Described in Sthdhiém
hydr oxi de solution (50 m dri ed over anhydrous nmagnesi um sul fate and
“'t'he "sol vent renoved under vacuum t o giveagan oil. This oil was taken up into
20 . nmethanol, acidified with 1 Mhydrochloric acid in ether and the salt

ﬁ: F[ﬁtﬁgfl&g%&aﬁg J2:1-Methy IJQ¥3fr+&F6 %ﬁl ettRRnthe BYdiSENloridee resul ting solid

[ 2-(1-net hyl - 2- (3-lnﬂtchl9mm§tpam%(m])é@ﬁ>¢pmbm¢é h{Ehitsephesyrreran-2ongr ans,

859 %

[2/%4 Brormoheng -Téri‘zinwﬁ)[ ﬁl‘h?l]a )gnédrtllem "ﬁ’gg?gg s’c? mﬁﬁole) and

m xture of 1-tfet !da@lmdhérfyl )%r"@fp@!ﬁ) 2 Iaﬁ@mgegveﬁ@rreggngermm%n at room

et hyl am ne h a dride

(2.%2 gr amns, Xgﬁ'g%%h‘% &%Ol(rﬁ%#%[shgﬁgr 1Omrirn#i ?A’gggg@?rred at&%ﬂ%@g??}’c for

. 16 houis. mmOIG)Wﬁédﬂ@q(lﬂLﬂf@ RRAON: mwasmmcﬁum@mwepﬂ ssure and
the residue %ars?’%dmonaﬁéthwmmdmanmae (é4<g;ré\lné)0%e %Bé(djrﬁﬂ%rgﬁhgl (2150318)

and- et hyl eth (60 or gani ¢ phase was dri
magnesi um sulanathey 1&h§“@dh€§ﬂ>ﬁﬂ@tw @IWE%#Wﬂh ethyl ethery washeswigh t&%ure. The

oi 'y base m?gﬁ@ﬁ}é@{&r I?%@P%f@%@BV%rﬁgéﬁoué%gge&mp%uﬁateand

recrystalliz her to giv
1- et hyl et hyltm%swwramemevewm Negumite give an gil. a'ﬁ%'S of g takangup intos- 176

| [ err ] C20 3 5 ~ methanol, acidified with 1M hydrochloric acid in ether and the salt was precipitated

A

by further addition of ether. The resulting solid was filtered and air dried to give
' [2-(1-methyl-2-(3-nitrophenyl)ethyl}ethylamine hydrochioride (1.4 grams, 85%),
m.p. 173-175 °C, M*H 208. |

25 : B. |2-(4-Bromoghenyl)—1 -methylethyllethylamlne hydrochlond
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 methanol (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/ethyl ether to give [2-(4-bromophenyl)-

~ 1-methylethyljethylamine hydrochioride (3.8 grafns, 58%), m.p. 175-176 °C.
35



- 47 - . C Simlarly, substituting

1-(4- brorrophwo)sbmnsa)pan 2-one or 1-(3- ni t rophenyl ) pPopaErIReIdo:
wi th other ketones and optionally replacingyethylam ne wi th ot her
am nes, and followi ng the procedures descri bed above in

Preparation 3B, the follow ng conpounds of fornmula 4 were prepared: 5

[2-(2-F uorophea'pyl)slnmaw(wt uﬁ&ﬂd&mbh bopRENBEOpaRH-6e 8f1-(3n P. 146

[err] C -[2-(4-Chl orophenyl’) - 1- rrethylethyl]pro yl.am ne
hydr ochl ori de, mtrophenyl)prcpﬁa@- -Qggwltgpt qg,kp]oges and optionally replacing ethylamine
(R)-[2-(3-Trifl tal?ﬁﬁh@é‘%Wd'féltohﬁﬂ?ih@ﬂr@éd&\ﬂés%&@%é&%mehﬂdr ochl or i de,

10 m p. 180- 81 err hydr obenzo[ 1

, 4] di oxi n- 6- y| PreparakQ ,ébhinllpwmmﬂmunéso formula4\f49r@rnsemr9d4 de, mp .
151 152] eér] C. PREPARATI ON 4 15

Preparation of a Conmpound of fornula 13 as Described in Schene B

A 1-(tert- But oxvde@Ehipronhiep-i dnetbylaﬂw&etbyiammedwdmmonde m.p. 146°C;  To

2o um hydr oxi be' ( 53SHE ¢ ORBIPRE Trfihloty r e TyfelBHiS. ' Do

di-tert- m.p. ‘[MWS?ﬁcarbonate (1 8.6 grans, 0.085 nole) .and nmagnesi um
oxi.de (3.4 grans, 2 ~3()-]?%5}' _f}_ﬂg

tenperature for 16 RRG 3 %rMQﬁ}lph;ﬂ@ urewmﬁgy}@??qvedrné'hgﬂxgof @8%‘3
filtratel®as acngi 18¢18WaE;h sodi um bi sul fate and extracted with

di chl or onet hane. |

sul fate and concent(r:f ?%gﬁﬂuh@ébggﬁg[}v@g'og?‘ebggb %‘“ﬂgﬁ%ﬁmwamme
~ 1- (t ert - but oxydgdiochiptijie, m.p. 151-152 fCperi di ne- 4-carboxylic acid as a white
solid (17.7g, 99% . 25 B. 1

-(tert-But oxycarbonyl ) pi peridi ne-4- (N nmet hoxy- N-net hyl ) - car boxam de
To a solution of 1 -(tert-butoxycar b@BERAMRAEIONIANe- 4-carboxylic acid (17.7

NG ec 9y oryl Probealof i w@ﬁi%rm%%ss g%d&néchsms& i),
o- He2

di i sopropyl et hyl am (12
di cycl ohexyl CaIAbOdI | ' e . : - ac
di met hyl am nopyri di e 4 %o&tngn@ﬂpnpe(ndln@d&%@ﬁc ad’d!l(ﬂmgnaw 0.08aA0l8) inr3Ned  at

;iolo{n ration, anc?°gﬁg1r%; Hioe ngmﬁt‘?'%? Ec%wnc‘ﬁgflfalﬁglt(gﬁgﬁ{%g? ?%t'ﬁﬁ’c‘gge'? a by

pressure to | eduyl dicamdneie18i6 gramens.085 mole) andphiddriesien byidé (31a yrams,
. 4 \
chromat ogfaphy 0k S hbief, 2TAS mixture wikletifted bt fobr femperafive i 18 Hadrs. The

mixture was filtered and the filtrate was acidified with sodium bisulfate and

extracted with dichloromethane. The organic layer was dried over magnesium
sulfate and concentrated under reduced pressure to give 1-(tert-butoxycarbonyi)-
piperidine-4-carboxylic acid as a white solid (17.7g, 99%).

25
B. 1-(tert-Butoxycarbonvl)piperidine-4-(N-methoxy-N-methyl)-carboxamide
To a solution of 1-(tert-butoxycarbonyl)piperidine-4-carboxylic acid (17.7
grams, 0.08 mole) in dichloromethane (200 ml) was added N, O-dimethylhydroxyl-
amine hydrochloride (8.2 grams, 0.094 mole), diisopropylethylamine (12.17
30 grams, 0.094 mole), dicyclohexylcarbodiimide (16.2 grams, 0.079 mole) and

dimethylaminopyridine (4.8 grams, (0.048 mole). The mixture was stirred at room
temperature for 16 hours. The insoluble solid was removed by filtration, and the
filtrate was concentrated under reduced pressure to leave a residue which was
purified by flash chromatography on silica gel eluting with 40% ethyl acetate in



hexane to give 1 -(tert-butoxycarbonyl)piperidine-4-(N nethoxy-N nethyl) -
car boxam deyseya8s701 | (17.51 grans, 82%, MH 273. - pCT/EP99/01102

- (tert-Butoxycarbonyl)di oeridi ne-4-carhgxal dehyde 5 To a cold
solution of 1 -(tert-butoxycarbonyl)piperidine-4-(N nethoxy-N

rrethyl) carboxam de (7.0 grams, 0.026 nole) in dry tetrahydrofuran (50 m)

adde . nole) in
portrons at dei‘%’r ‘Kfé&e%grgh %u%gﬁt%@g[p eﬂﬁ'"?ﬁ% ure "fs)'t"gﬁ‘géd for 30
~ m nut es t hen catboxamiserasran DO 7:81)grams, 823 M™ 273. foI | oned by 20%citric
acid (100 nl). Stirring was continued for another 30 10 = mnutes. The
organi c |ayer was separ at ed and the aqueous Iayer was extracted

with ethyl etter. : shed with saturated

Soutum B car bonet 3 S 8 S PR, oo
- Er, t 8 r2 t - but oxymh)bpearbéoxamlde (7.0 grams, j0c0260ole) mdmtetmmdm&mmesmr) Masoi |

: rans,
bREPARAT] O a0 itnlim slGmintm Rgiide (2.5 qrame.9.088 BSIRNARITSTS #19 G T 7 as

. Descri bed i nrésdtienenikiure was stirred fér 30 minutes then ethyl ether (100 ml) was added

colut on of  NBPHAHEY AP RGe eckf BB Sufe Vg oatinERis anomes <0 g

di CB' oq?rret haﬂﬁuténgh”é Jrguwis layefiwes dép&ﬁﬁed@nﬁﬁh@a@fﬂdwgll?ﬁer whs pkipaotedi (ngé4;n
carboxylic acid e n i e ni ne ,
0. 38 m%l e) HY""gr%W' ﬁ-ﬁ%ﬁémg‘g;gﬁorﬁa}“c 'tx%'é"{m?ﬁv {hrié‘i%* %n m xture

was stirred sodium bicarBbnate Bolufitr, Watdrpt0% diteic &ibid aﬁb@v&ﬁéﬂ; diechoverssdivms hed

with 2 x 100 nj water, drie um sul fate) and
concent r at ed SHW@F”F’&BU‘E%WE%%%F Eedu?%@pégure o glye H‘F’ibﬂ%\é"%@ L
triturated wigideridfde-atarbbiaidehyti®as anoill(5.02 igpdmd)o2ft) ML 218, and dri ed
to grve 1 nethanesulfonylprperrdrne 4-carboxylic acid ethyl ester (68

grans, 1809, - mp. 91-92 [err]C. B. 1
- Met hanesul f onyl pi peri di ne- 4- met haHEFRXRATION 5 A solution of 1.0 M

[ ithi um al um num %/Fdrr de 00 m@“"ﬂé’t%ﬁ‘é'}aﬁ%%%ﬁ?'ﬁ&f‘ "Hst r%rlré/gr of uran was

added dropwi se to

4-carboxylic. acid ethyl ester ¥ t et rahydrofuran (500°
m) at - adsMethagesulonyipi > ‘ YeSSkets stirred at 5-10
[err]C.for 15 m ni4 Qcﬁutrdﬁééfeﬁethanesulronyl éﬂrﬁndé 028Wﬁ!$0&d’ﬁﬁieﬁh0pw se and the
mxture was fjltered, The filtrate ntrated under reduced

once
pr essuP® and d@ql'qlqrgr,ngft@ae Q Wl)gr@%aé:{dm&drc&m%et ;Q n of piperidine-4-
' carboxylic acid ethyl ester (50 grams, 0.32 mole) and triethylamine (53 ml,

0.38 mole) in dichloromethane (350 ml) at 0 °C. The reaction mixture was stirred

at 0-5 °C for 3 hours. The solution was washed with 2 x 100 ml water, dried
(anyhydrous magnesium sulfate) and concentrated under reduced pressure. The

25 ' solid residue was triturated with 100 ml ethyt ether, collected by filtration and dried
to give 1-methanesulfonylpiperidine-4-carboxylic acid ethyl ester (68 grams, 90%),
m.p. 91-92 °C.

B.  1i-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-methanesulfonylpiperidine-
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 filtered. The filtrate was
35 concentrated under reduced pressure and triturated with 50% ethyl ether-hexane



- organic

-49 - . . (100 m). The resulting white solid was coll ected and
dried to gi WeO 99/43657 1- met hanesul f onyl pi peri di ne- 4- met hanol PCHEPIR/GING

82%, mp. 96-97 [err]C. C. -lko-

- Met hanesul f onyl pi peri di ne- 4- car boxal dehyde 5 A sol ution of

di met hyl sul foxide (39 m, 0.55 nole) in dichloronethane (300 m )

was added sl OV‘Q() baTﬁé’}égulﬂhg vﬂ'flte%&ﬁdl %s@hﬂé@ﬂtéd’ﬁ\d&?edﬁo@ve 0.264 nole) in
- di chl oronet ha ? Aft er m nutes_a. sol ution 8f 1 -

met hanesul f onyleieanesy W'Pﬁ!’ﬁ%ﬁ‘mﬂtlﬁ‘% 46,grams, 82%).FBPe 9695 °

di chl or onet hane (500 M) was added slowy. After 30 m nutes at -60

[err]C, triethylam ne (167 n1) vvas 10 added The m xture vvas
concentrated u@der i yiforvipiperidine 4-Ce d

parti ti oged bet wegnA.bn%¢agu1fo,%.dgl<sm>o e@momn@a.cﬁ@mnmne oo

drous magnesi um sul fate) an

- concentrated umijewvas added slowly taig §@|dtl?fr @fs@@l% chigride {2257 o d-2fdsmole) in
tall dg t
1 et hanesul f ofiehiBferictiihe (05} & BETBNA 10 minutes 2 B of 1- 0, 1 g
" D. Sinmilarl ymemﬂnesuliawlnmndmeh’amemnp |grams.di- 2%&mnia)hn dichlororagihane des,
and f
The fol 1 owi ng (>00Hh Was AdBeBERRF A SORRLIERGE PR SidfhinhiER 18 S wa
- (Mor piifol i neaddechr Benyixiyre vesi coneantratechumrist sedusiad peessurgandieesifiee r | C,
- ﬁ/{‘gr (] 203, Wes partiiondd¥GWRBR SHYPSRAGNY DR BPAAANERT @o@jﬁ@g’fﬁé %?d}é%e-
~ Preparation of plaseeasdiedfanifudnelsamagnesiunbesifatelad! ¢concBotnated uGder

Route (a) A 2 (4- = '
- -methyl ethyl] - ﬁdé'f: ﬁ?l/ Pre(sﬁ{}%gé ﬂ”&ﬁﬁg{ﬁ‘t’éy%é? %?%ﬁé@hze:]defrom ethyl acetatle(]t}edt 0% Fﬂ oride
hem hydr at e give 1-methanesulfohygpiperidine-draarindxaldehdd Bangrams) \ppedy Pg-1
- met hyl guyl ] et hyl am ne 30 hydrochl oride (2.0 grans, 8.71 nole) and
sodi um c'& bonat e (3.2 granms, 30 nole) in toluene (75 nm) and water

(50 M) was adied dsupudrls'esubstlmtnag)hmhmsolfom chloride with other chiorides, and

benzyl bopyl pi_per i di ne-4- | > 67 5 ol e) in
Lol une. {25 i folobiB the RidtRgih Aesctibb oveln Piaebrayph 5% Fpyciingy 16
hours. The compoundsxdf fiorenula$? dietaprepgarsidt h et hyl acetate (100 m), the ..

organi ¢ phase was dried 35 (anhydrous magnesi um sul fate) and
concentrated under reduced pressure. The
20 1-(Morpholine-4-carbonyl)piperidine-4-carboxaldehyde. m.p. 78-79 °C;
and

1-(Cyclohexanecarbonyl)piperidine-4-carboxaldehyde. M* 223,

. EXAMPLE 1
25 Preparation of Compounds of Formula )a as Described in Scheme C

Route (a)

dihydrochloride hemihydrate
To a mixture of N-[2-(4-methoxyphenyl)-1-methylethyl)ethylamine

30 hydrochloride (2.0 grams, 8.71 mole) and sodium carbonate (3.2 grams, 30 mole)
in toluene (75 ml) and water (50 ml) was added dropwise to 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



ca gely wth 30% et hyI acet ate in hexa
- (4- et 09>H<}§/‘%) gnyl )-1-net hyl et hyl ] - (§t hyl - FerniiRiono:
benzyl oxycar bonyl ) pi peri di n- 4-yl car nyl ] am ne was obtai ned as an oi | ,
grams 959 ; MtH 439. A m xture of

B e didecia B Ly erelhpapby ook sel g ity

pal l'adium  30% ethymaeﬁed AOTRXxaRL. The N[5 (4- methekmﬁayl) G%tﬂléthyﬁﬂ-ethyl-
hydr ogenated _a al yst

was renoved bkriq%nw'?%ﬁ@ﬁ"ﬁ?ﬂﬁ%*@ﬂ !@W&P@mge T’Gs °gta"lﬁ9rﬂ§e?‘ﬂ ?'hl(% under

reduced Pr €s gHrks, togod)erane 489 2- (4- met hoxyphenyl )-1 -
met hyl et hyl ] -N- et hyl - (pi peri di n-4-yl carbonyl )am ne as a syrup (2.11 grans,

-50 - resi due was subjected to flash col um chronmat ography over
| i
[

U'IAN_

84%, 5 M err]H 305. A sol ution of lithium
al um num hydri de a3RixiH® bEN- [2mh@tma<vmskr@buﬁmeth@m2%et% [1|n(bt)3nzw§<yheat ed
e e

under reflux. A solution of {) ;]\F methosﬁl né
N- et hyl - (pi pé?"bér‘!’l) Q'P?!"i"é‘ﬂdd?ﬂf Dik: ’H@e($ T8 3'mmolg) angh @'f" R a ium
t et rahydr of upaRarbon éo 7 grarhéﬂn[étﬂan‘(&ﬂ@@ﬂﬁ%s ﬁ?&l@ﬁéﬁéed & 327C 3/ 5b P%txes

excess water was ad m xture was filtered and
the filtratefai@sd BaHEehhe salalystwakremeyed by diltraties apd the filtrate was o gij ve

N [ 2- (ﬂy met h85N6§ﬂ?r9ﬁéh>un&ef‘?’ehh¥é&ﬁr‘&¥édré 't\'i rahbah [éqamth&g&né}mtfret hyl ) ani ne,

whi ch was 1sol ated as hydr ochl ori de sal onitrile (7.0
gr ams,. 759 , methylethyl]- Nmtlwl-(anmdlméty&arqonm)ammraﬁ]a~sy4m5(2 11 grams, 84%),1 B
Similarl Y, NPﬁtQOEUt' ng N-[2-(4-net hoxyphenyl)-1 -nethylethyljethyl am ne
hydrochl oride wth (S)-N[2-(4-nethoxyphenyl’)-1-nethylethyl]ethylam ne 25
hydrochl ori de and foll owing the procedure described above in Exanple 1A,

(S)-N-[2-(4-met hoxy, |
St hyl ethyl 1o N e?‘h&l lﬁi’?ﬁ |% gthu alurzpmﬂm h¥cﬁ|deg(30 0 mmole) i tetrahydrofyran (120
pr epar . ml) was heated under reflux A so|utaon of N-{2-(4-methoxyphenyl)- 1-mathyletbylj-b) 30

-1 mgt hyl( 3 hyl F"zﬁf‘ét(ﬁm?} sz‘q B&rﬁﬁ)ﬁﬁ% (5 8/ észé ?5 .6 nﬁm?l)e) in tetrahydrofuran
To.a sol uti ommmi)(vﬁ)&addped(@vasaiumrsemnu@s @(@esswqter)qu acmgdrgt R8I By | -

et hyl am ne o1 di ne-
& car boxal deny oy as firls Sifing R, vk 6ACeUlcfERs RAYad BleRSliel
added 35 o Wf‘*‘”wmmE‘W‘bW“MhX'BNWMM»dWMImﬁWWmerhe

' eact ! ﬂf' m XWﬂ [ch was isolated as the hydrochioride salt from acetonitrile (7.0 grams, 75%),

m.p. 144-146 °C, M*H 405.

1B.  Similarly, substituting N-[2-(4-methoxyphenyl)-1-methylethyllethylamine
hydrochloride with (S)-N-[2-(4-methoxyphenyl)-1-methylethyl]ethylamine
| 25  hydrochloride and following the procedure described above in Example 1A,
| (S)-N-[2-(4-methoxyphenyl)-1-methylethyl]-N-ethyl-(piperidin-4-yimethyl)amine,
M*H 291 was prepared. '

Route (b)

30 1C. .
4-yimethyl)-amine
To a solution of (S)-N-[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyl}-
ethylamine (2.38 grams, 11.6 mmol) and 1-(fert-butoxycarbonyl)piperidine-

4-carboxaldehyde (2.47 grams, 11.6 mmol) in dichloroethane (20 ml) was added
35 ~ sodium triacetoxyboro_hydride (3.67 grams,17.4 mmole). The reaction mixture



- 51 - . . was stirred for 16 hours at roomtenperature. The sol vent
was renoved wWO®8M3657 reduced pressure and the residue WeeT{ERIVOI0DNE
bet ween di chl or onet hane and sat uragied sodi um bi carbonat e sol ution.
The organic | ayer was washed with water, dried over potassium

carbonate and concentrated under reduced pressure to 5 | eave a residue

whi ch was puri fgad stiyed 40?5!5 rﬁhf@éﬁb&ﬁrtéﬂbﬁra%ﬁesﬂhb%@lvgﬁﬂ wé’é;iéﬁﬁbved under 30%
et hyl acetate in hexane. roE)trl ate fractions were conbi ned

and
concentrat ed t oragiuged prossueand the tesidyg, Waspartitienas hatween, dichlor omethane and

-met hyl et hyl ] dium blcarbd;n]ate solutlon The organic layer was washed with water,
-(tert- butoxycg? ony‘IL'gf)?perl di n-4-yl met hyl ] am ng as gml 3.789, 82%, MH

403. 10 dried oves potassium carbonate and concentrated under reduced pressure to

(S)-N-[ 2- (2, 3- djefayd %95&8&&% cﬁ'@v% J‘H kue&bg‘h%ésw &@Bﬂn‘éid%é\brgimém ]Seﬁ L&hG-

but oxycar bonyl )prperidin-4 amn was” added
20% tri f | uor oac80%cethy |adeka§§0lnrhe)<ah¢} apmwoatemctmwaremrrmmamh was
stirred at I f

concent rat ed unaoncen{rgfé?eté‘ém?ﬁw&e% é)ﬁthgdrgeéﬁzgfu %@%ryg)o H‘ét%tWFN ethyl
partitioned bet {fe@ert-butoxycarbonyt)pipeddiardyimethyl]smine asadil (H17 8 B284)i M8 408e
organic | ayer was washed with water, dried over potassium

carbonate and concentrated to give (S) -N-[ 2-(2, 3-di hydr obenzof uran-5-yl) -

1 - net hyl1 hyl ] - N- et figl(S)-NHB€Ri3ddinydtolyénzeturgm-Ham) remnettylatnylsNietityl- Y ert-
grans, - 85%, 1 H.303, .

EXAVPLE 2 butoxygartXrbpipklisi ‘ﬁ?’gﬁ’g’ﬁ%ﬂ"&r@gfe 9B F8 R ragsided 4 | a
as Descri bed i n2@uhtdfimroacetic acid (50 ml) in dichloromethane. The solution was stiredat D
2A. N[ 2-(4-Methoxyphenyl )-1 - hI h = N- propyl -

S er t but oxyear Ty 1meertule for 4 TRUE. P K0uiaN i R iophipteg uper reduced
sol ution of sodptessorgandthe odsidire was ()értnﬁ&neﬁtmmeemdichmmmthane and 1N

4-am nonethyl -1 - (tert-but arbon er i d 14, 3 and
T "o sk R 5P SR iR Sadeg i wileh Wipa bl hdtBiefm
met hanol (50 m ganv@Aate and concersttdted Enlgmé (DN{[&(2, :]B-GIHydrobkﬁzdsfomnss-yl)ihe :
m xture was congent d t he residue
was partitioned H@?‘&@gﬁ E'N%?i%y @ eé‘ﬁ@ %M‘E’%X%x')éf“"?%%a%sﬁ @ 2 Qﬁné%'sg/
(anhydr ous magnggHWBD8sul f ate) organi c phase was concentrated under.
reduced pressure.to | eave N-[2-(4-nethoxyphenyl)-1 -nmethylethyl]-[1 -(tert-
but oxycar bonyl ) pi peri di n-4-yl net hyl Jam ne as an oil (4.28 grans, 82%;
hydrochl ggg de, mp. 198-1 99 C (net hanogxAmpLEepher), Merr] H 391.

- 52 -
> An Alternative Preparation of a Compound of Formula la as Described in Scheme

D

2A.  N-[2-(4-Methox hén 1)-1-methylethyi]-N-propyl-[1-(terf-butoxycarbonyl)-
piperidin-4-vimethyllamine

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-ylmethyllamine as an oil (4.28 grams, 82%);
hydrochloride, m.p. 198-199 °C (methanol/ethyi ether), M*H 391.



A m xture of N-[2-(4-nethoxyphenyl)-1-nethylethyli-[1- (tert- ;

but oxycar bggy, eri d| n-4-yl met hyl ] am ne (0.87 grans, E$99/01102

pr opi onal dehy ‘B% 2.5 mol e) and 8 diumtriacet oxyboFa:Eydrl e (0.763
granms, 3.6 nmol e) |n 1 2 di chl or oet hane %?5 m) was stirred at 22 0OC for
16 hours. 5 The mxture was concentrat ed under reduced pressure and

the residue was ether and 25 ni
10% aqueous sodi und* mixture gfa'\"i%yﬁ %?\ﬁe'?_g T%‘gyl%xﬁiﬂrt%s magnesi um
sul fate) and s&amawoa?rmpemamymethynamme (8mgramsag.daubmoleyt ed to flash

h t h t1.10% et hyl
et ot el nexandroperaahyde P 2ir 2amiole) 2B st tiesstonRaB VR o s uce
oyt bors e 0 Ll e oo
Mer ] os. The Riire wes ghosraiaid 4idey rocisad Brassimdbaeing i Wisy oo i ¢ h
acet al dehyde ﬁé}ﬂn&r@kﬂlbé\twm 1dmemr15thy1 ethd@raﬁdQSUﬁHO%EQtﬁédme@odibwe in Exanpl e

2A, N-[2-(4-neth h
-(tert- [ buE oxg‘g%f %%pl"jertﬁy‘ﬂgd (@nhydrou, ’H%Q’l%?l“f’gﬁﬁ{?ég)\ﬁ]é’g concer}{ratédlgpgﬂgr ed.

EXAI\S/PhE 3 EO phase was subfEcRRAb ks BhdmateysHy sler ﬁflcfgélmbaobbnw\ Descri bed
in Schenme

3A. N[ 2- (4- iMting Wigh 8% sty acefgiefiaxansy Podnetragjipns were °°n°em[a(1a3 under
- (cvel OpeXancRALBRINIe IS oii6N-12: Mlﬁ&hwghéﬁvl)ﬂﬁ-nﬁbtmétﬁﬂ}m profyM i-tex-€

hem hydrat e m xt ur e of uoro

- et hyl et hyl ]@gtﬁwcafﬁqaglp(p@ngmdr)gmgthyl)amme asaQynﬂB grayms, 5/0)

-(cycl ohexaneg?qlgggyl ) pi peri di ne-4-car boxal dehyde (0. 616 gr ans,

2.76 mmol e) and sodiumtriacet oxyborohydride (0.88 granms, 4.15 mmle) in

1, 2-dichl oroethane (20 m) was stirred for 16 hours. The sol ution was
concent rat ed sgder iRy %b@ft@ﬁgwrs .engidé ervﬂmwala@ﬁ,deahawélmﬁ@dh@et ween
30 1. ON S%gl umL %rgm 5) and Ilie‘?:&# acet ate m ). The organic
phase s - Pl’Ocedeéldﬁé‘él"b@gm S4imetht Oé‘)’P"&ﬁ'i'M)'éoncentrat ed
under reducednﬁ{rﬁre? IEN-ethyl-{1- tert-thB damaﬂw ipBfidin-2LiALAgIhrARe WaS

di benzoyl -L-tart 'y]sae yon(m et hy ?yet her[;%g giv bm e

N-[ 2- (4- quorB"ﬁﬁéWFl) 1 -nethyl ethyl] - N-et hyl - [1

- (cycl ohexanecar bonyl ) pi peri di n- 4-yl met hy'I ] am ne
. dibenzoyl -L-tartrate hem hydrate (1.9 )grams 929, 35 mp. 121-123
_ lerrlc MPLE 3 “53 -
| ' 20 Preparation of Comp_oUnds of Formula |b as Described in Scheme E
| Route (a)

3A. [2-(4wF!uoroghenyl) -1-methylethyil-N-ethyl-
[1 -(cyclohexanecarbonyl)glgendm-4-ylmethyl lamine dibenzovl-L-tartrate

hemihydrate
25 A mixture of N-[2- (4-ﬂuorophenyl)- -methylethyl]ethylamine (0.5 grams,

2.76 mmole), 1-(cyclohexanecarbonyl)pspendlne-4~carboxaldehyde (0.616 grams,

276 mmole) and sodium triacetoxyborohydride' (0.88 grams, 4.15 mmole) 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 acétate (50 mi). The organic phase was
- dried (ahhydrous'magne.sium sulfate) and concentratéd under reduced pressure.
The product was obtained as the dibenzoyl-L-tartrate salt from ethyl ether to give
N-[2-(4-fluorophenyl)-1-methylethyl]-N-ethyl-[1 -(cyclohexanecarbonyl)piperidin-
4-yimethyl)amine dibenzoyl-L-tartrate hemihydrate (1.9 grams, 92%),
35  mp.121-123°C.



3B. Simlarly, substituting

N-[2-(4-fl uowopbmsest) - 1- net hyl et hyl Jethylamine with oCnAEP99/01102
compounds of fornula 4, optionally substituggng 1

. - (cycl ohexanecar bonyl ) pi peri di ne- 4- car boxal dehyde wi th ot her conpounds of
-5 formula 23, and follow ng the procedures descri bed above in Exanple
- 3A the foll ow ng conpounds of Fornula Ib were prepared:

- N-[2-(3-Phenoxyphenyl )-1 -nmethylethyl]-Nethyl-[1 -(cycl ohexanecarbonyl) -
~ pi peridi n-4-yl n@Bayl| |Similarly, subistiatingdN-{2+64-fldgraphdrivi)demethyiethyl]lethylamine with

© N-[2-(4-Met hoxyphenyl)-1 - VDY) = aid e : o
: (cycl ohexanecar t?@?ﬁ;féfé]p§glc'$%§ﬂ¥hﬁ@?#’é%’ﬂ%rﬁﬂﬁr\)‘%ﬂ%“lﬂ#&'&pochI oride, Merr]H 429;
t N[ 2- (3, 4- Di chl areptiemsianedarbonyl)pjpesitimet4-cdibexdigehyde with other compounds of _
-(cycl ohex necarbon eridin-4-

di benzoyl --t art a%%m%f&p%wlgg %ﬁo%rlpp rﬁ§g¥sc%59%u>\9erqanxample 3A, the

" N-[2-(3-Chlor ophan;y\hﬁg dompaairitiglof Foyrhila b ekehey/prephred( cycl ohexanecar bonyl ) - 15
pi peri di n-4-yl net hyl ] am ne di benzoyl -L-tartrate hem hydrate, MtH 405;

- N-[2-(4-Trifluoromnethyl phenyl)-1 -nmethylethyl)-Nethyl-[1 -(cycl ohexane-

~ carbonyl ) - pi peridin- 4 I/Z (@Phyﬂm)@pmml)dl bﬂﬂWlhyl}NIemw-{‘ﬁt@clbﬁéidmdambW) M+H

| ) n-4-yimethyllami rochlori H 46
4§rgt hyl et hyl ] - NPERER yhfethyTan i%j GRS, w4, X1 M- &- Y1)~
4(Z(S;yclzghex@necar bonylr\).m Memdxyﬂ]eﬂynatﬂny{h}ymqu.bum. chl olri dEI— tI\/[helrr][T
: X €
~ - (nor phol i ne- 4- (cyclohexan ‘i?ééWP{E‘P?W é’éfﬁ szﬂa'yl"g‘é}ya%cﬁﬂﬁvj /
- di benzoyl - L-tartrat e N3yt @tﬂ@'opﬁér@f)rﬂ-hieﬂ%thyl] N-ethyl [1 (cyclohexanecarbonyl)
: [N-l{ (Zc%fl gﬁeiaﬁe%‘buor oet%gm%‘%e Q%’?J’?FM W?']‘ l e h%V%@F&MP‘P{agt artr at e
; sznzh{g r ?tzez g/[ _?_r r% PM@(%—@EIorophenyl) -1- melthylethtyl] N-ethfy;l-[| -(chlohexanecarbo o
; rifl uoroetho e cl o-
hexanecar bany| ) PiRsEIn-yimetly Y'Mﬂ?/f’%&%ﬁcﬁ’é' d?'ﬁ'@il&w%ld"la&ﬁ ) E'E/‘eo%em hyér at e,

' err]H 483; X .
: '_V[met h]yl et ol ] - v et hle [2 (4- '{gﬂucd?%rhét;glﬁggﬂ;ﬂ?w&ﬂﬂélﬂ/l) -Nlethyl-[1-(cyciohexane

~ piperidin-4-yl n@?ﬁﬂwaﬂde‘ﬁﬁmwuaﬂm%ﬁ'PP%%" hdartratedhermiBydeteMiB#3930
N-[2-(2, 3-D hydr obenzp@.;rj_ (25D rébeﬁzb!ﬂ 4]610:0%%)“!%41?%’(82}"} Rié\)ﬂ/l- [1 -

- (nor phol i ne-4-carbonyl ) pi peridin-4-yl e am ne oride, MH 432

N[ 2-(3-Tri fl uodbfeye pmrtaonyl)mmmwéﬂmythyu@uD@@rhwmpmlon(iﬁ:dvl;&hm ne- 4-
b I di n- 4- tH. -4-

R Ak Ak S

car bonyl ) pi peri &afbomywﬁemdiwImmnmme&bﬁ@pyldetartmtehemmaﬂe M*H 404;

N-{2-{4-(2,2,2-Trifluoroethoxy)phenyi]-1-methylethyl}-N-propyi-
[1-(cyclohexanecarbonyl)piperidin-4-yimethyljlamine dibenzoyl-L-tartrate
hemihydrate, M*H 483; ' '

25 N-{2-[4-(2,2,2-Trifluoroethoxy)phenyi]-1-methyiethyl}-N-ethyl-[1-(cyclo-
hexanecarbonyl)piperidin-4-yimethyllamine dibenzoyl-L-tartrate hemihydrate,
M*'H 483;
N-[2-(4-Phenoxyphenyl)-1-methylethyl}-N-ethyl-[1-(cyclohexanecarbonyl)--
piperidin-4-yimethyl]lamine 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-Trifluoromethylphenyl)-1-methylethyl]-N-ethyl-[1-(morpholine-4-
carbonyl)piperidin-4-yimethyllamine hydrochloride, M"H 442;
N-[2-(3-Chlorophenyl)-1-methyiethyl]-N-ethyl-[1-(morpholine-4-
35 carbonyl)piperidin-4-ylmethyl]amine hydrochloride, M"H 408;



N-[2- (3-Chl orophenyl)-1 -methyl ethyl]-N-cyclopropyl methyl-[1 -(norpholine-
4- car bonyl }al &i n-4-yl met hyl ) am ne hydrochl oride, MtH 43

N[2-(3-Ni t ro&zenyl )-1 -methylethyl]-N prgﬁyl [1 -(norpholi ﬁCT PoS/o1102

car bonyl ) pi peri di n-4-yl net hyl ] ani ne hydrochlori de, M+H 419; 5

N-[ 2- (3- Ami nophenyl )-1 -net hyl ethyl]-N-propyl-[1 -(norpholine- 4-

b ) pi i di | d 403; .
N2 (5 TF1 PF or onme g TR pRsepD ety B Stedsrontfelrv i mormpsinerne. -
car bonyl ) pi per #-damoAylyiperidin-dlyimathy)dmyins agdrochibntie, M\VHH34 6, '

- N&Ertz)r E)ﬁol?)l nDlethrige“Z[B @Mﬁ' 6’5@%8&%&'@%@{[% E%P“!&*‘ﬁydrochl ori de,

MrH 416; carbonyl)pvpendlN-li-ﬁnfe&yﬁadﬁirhW&ibﬁlﬁlﬁé w4fe;yl ) - 1

net hyl et hyl ] - N-
a- car)l;oﬁ?l ?p} per P(rjloﬁy[é (%M’S%eﬁw 1Ir{£gtﬁy)ﬁmﬂ'm "BfePYd 1 -(Rpmheline-4- :
N-[2-(2, 3-Di hygsr rpbnamm-ﬁrmetﬁyl]amrr@&mwr&mmdb M*nubyl [1 (morphol i ne--

bonyl yd
| ?S)Carl\k ng()z 2' pa%l,a"k'ﬁ%i%f&ﬂﬁﬁraﬁ'ebwﬁhfnm -rﬁé%%ﬁv?@y'hpqurowlﬂ Hypnppghne%
( mor phol i ne- 4- é‘ai‘b&%l(l%r )eﬂu.aaf- |metnyﬁamm§myawoﬁm.ae Mlagghl oride, [a] D5 +150

I(\l-[2 (2, 3-Di hydr obeNi%‘f(%ﬁ?Pib!ﬂ'?‘l’%”ZQfo%@‘rYyﬂéWﬁWY]eiW]d\' Syl Ul(lT‘Q"Q'PﬁﬁFF‘ﬁ‘I‘?oI i ne-

4- car boryl ) pi p&drbshyN: ﬁ&imh@uﬁ&mmam@uﬁ@&hbmé eH AY%H 429; 20 -
N[ 2- (3- Oxo- 4H benzo] met hyl et hyl | -f1-

" (norphol i ne- 4-car bo’Nﬂ?‘X%l’ﬁPYQlPWSH’%@WW‘%W@ d\"@(ﬂwgﬁ/ r{merphalipe459;
- N-[2-(4-Nit r0pheaasthﬂplpaatmdhf&y%ayokn%&ﬁmaém&rke R8Ol i ne- 4-car bonyl ) -

i peridin-4-ylneth am ne
E)sl)o N-[ 2- (3- Nt ropK’ﬁ 33P'h¥9é?l?ﬁ3nzefqm 5y tematylethyl)-N-ethyl-{1-(morpholine-

hol i ne- 44. "
hglglr)(r)ghf)olr Inge 4 E/ﬁr‘ﬂ@ﬁﬁébx}aen&ﬁ 4-yimethyBARfRk HbRcARESTRIY 4 {gam ne

N-[ 2- (3,73- Di et hyl - (§)1N -B-R 2t Pibwerebenzafurane-yi)-J -methyiethi)-Neathyh(1- N- et hy! -

[2 33_ (2 fror phol i ”@ncﬂ’gl%rﬂ:h?%d’ér%@r\%ﬁfde%nﬂ Ayt Ink YO REBAIBYEE Qaj1ERkisdge - M P-
(S)-N-[2-(2, 2-DD@HEH)| MXH 316 hydr obenzof uran:5-yl)-1 -nethyl et hyI ]-N-ethyl -
30 e W 2o POl 82 s SASAANberRbRALH BTN IR v iber Lde.
Rout e (b) 4-carboBﬁDpxpdﬂdrrm-@metmmmn&)hm«)dh)oriﬂe ME 4gdet hyl ] - N- et hyI

oY abhexeneear NI UL R b Bl Sy - e
-met hyl et hyl ] (Nawpthr;hhe{%ca;bd)wl)ptpendm-4-ylmethyl]amme hydrochloride, M"H 459; -
ri 71 ot oaceti o by Wiz -NbratvET R A EB-nrrmaT FoliiBemesf celthuf T'h2
resi due piperidirs-4+yimettyljaniihe, INI9 48@jeous sodi um car bonate (15 m),
toluene (10 m) and g \ 1o (3-Nitrophenyt)-1-methylethyl}-N-ethyl-{1- (morphohne—4-carbonyl)
25 piperidin-4-ylmethyllJamine hydrochloride, M*H 419; :
N-[2-(3,3-Dimethyl-2,3-dihydrobenzofuran-6-yl)-1-methylethyl]-N-ethyi-
[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-ethyl-
- 30 ' [1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine hydrochioride, M*H 444. '



cycl ohexanecar bonyl chloride (0.134 ml, 1.0 mmole). The m xture was reacted
at 10 22vpbovmaigsyf or 15 hours and extracted with et hyl acepavgpisidiiod ).

. The organi c phase was dried (anhygkous magnesi um sul fate) and

. concentrated under reduced pressure. The product was isol ated as
the di-p-toluyl-L-tartrate salt to give N[2- (4- met hoxyphenyl)-1
-nmethylethyl]-Nethyl-[1 -(cycl ohexanecarbonyl) pi peri di n-4-

yl methyl Jam ne di-p-toluyl-L-tartrate hydrate (0.29grans, 51 %, mp.
119-120 [err]C, 15 Merr]H 401. Route (8D,

S)-N-42-(4- oX 81 -

El)(cycl ogexgﬁrgg?%@qﬁ%én | nB - 03 rhé(th Ie{N‘ al’n\!lﬁﬂg ' ydrochl or| de

To a mixture ofl-(cyploke Arben d Rt oly rate pydrats
dipn-4-ylneth _bonat

(3 g e g AP T eS8

added butyidxytarkemdlpipexidiy1-yimethyllaning (0.28 grnms,HJBzmMIe))ln After 16

hours the reacrtr’lf%ﬁoacetlc acid M\Hésec&ﬁ%nﬁét%ﬂ %ﬁ&%ﬂe%é&i &Jeggdreafﬁé fe%ﬁiuglogn

m ), the organic pha rous nmagnesi um sultate
concentr at ed um@emixaﬂwdbdo‘pﬁrmuesomhm c%bonate ﬁrsddl)ctblume (1Golandd as t he

(5" 1271 o”re PR SBRARON sAERALEIA Pl Aok gl ven o

car bonyl @i per |22| fér 5 heuﬂsﬁridaanraeteuyﬂﬂmmmceﬂe (@5 rﬁlﬁ '@maorganﬁmse m p.

(1 2;9- N-[ 2- (4- met'fi g@%ﬁg%&fy)dr%‘%qﬂ%?'}ﬁﬁﬁ” ﬁwﬁtgéng%f;e&?aqgé uhitd! faduced

(pi peri di n- 4- ylpresishid. ) Bhve predusttivasdsdiatedasrthe dinpkolnfi-LRartraié salt & givghNHanal | y

R DA e L e A A g

()

_uu"

fol | owi ng yimeth}d]mmnelddls-tm)l&yl{aarttdtahydiratw(loezqgraparﬁa%), m.p. 119-120 °C,
-56 - . N[ 2- (4- Met hoxyphenyl )- 1 -nethylethyl]-Nethyl-(1
- i sobut yT‘ri/I pi pM A9 4- yl met hyl ) am ne di benzoyl -L-tartrate

hydrate, mp. 119-120 [err]C (ethyl ether);

N-[ 2- (4- Met hoxypheny t hyl et et hyl - - cl opent anecar bonyl ) -
pi peri di n-4-yl #&hyl@ﬁﬁ%&é@%ﬁ@éﬂd@%rat e, mp.~121-123
[err ]hCI 5h - |1-fg@hbnéxﬁééambnyl}glgexl'ldm-4- Imethyllamife hivBggoxyphenyl ) -1

. -nmet hyl et hy N- et tetr ran- 4-

- carbonyl ) - pi per| di nyljﬁ’ %m‘?ﬁ rﬁ)ﬂf](‘g}?&%réjz%?{'ﬁﬁwwgrf_w)fﬁwré}fl%th)ﬁ'bhl\'ﬁpﬂ'r ate, mp.
- 116- 20 Eéﬂﬂ’ ifi-B-yiraethghainegt [5argrams, 5.3 mmole) and sodium carbonate (1.6

N[ 2- (4- Met hoxy

| yl et hyl ) ami ne ’gg% m%ege'im%{egghw?%wé 3]°n‘T'Bcet y%%f%guﬁilr]né( eggyl

et her); cyclohexanecarbonyl chloride (0.74 ml, 5.5 mmole). After 16 hours the reaction

mixture was extracted with ethyl acetate (100 ml), the organic phase was dried
(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-ethyl-[1-(cyclohexane-
carbonyl)piperidin-4-yimethyilamine 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-yimethyl)amine with other compounds of Formula la, optionally
substituting cyclohexanecarbonyl chioride with other carbonyl chlorides, and
following the procedures described above in Example 3D, the following
compounds of Formula )b were prepared:



N[ 2- (4- Met hoxyphenyl )-1 -nethylethyl]-N-ethyl-[1 -(di phenyl net-hyl -
car bonyl ) pj LAkdy- 4-yl met hyl ] am ne di benzoyl -L-tartrate hy 485;
N-[2-(3-Tr Wfdﬁ‘élrsdgnet hyl phenyl ) -1 -net hy_Igé hyl]-N-ethyl-[1 - cyg?gtl)mdéane-
carbonyl ) - pi peri di n-4-yl met hy] am ne di benzoyl -L-tartrate hydrate, Merr]H
439; 15 N-[2- (2, 3-D hydrobenzo[ 1, 4] di oxi n-6-yl )-1
-methylethyl]-N-ethyls .. 1 Neathulof4 i o
1- (tetrahydropyr ant}ﬁzcg'r ‘B“S‘n“ﬁ‘y%*fe&'.) i‘d."%‘-”ﬁ'ﬁ%@i ﬁt{)yl](gr{?onbeu%rvlanlpggﬁpﬁi de,
M e{ L ] :—I fﬁll | yll\Tetthyl)amine dibenzoyi Fart(ate Bydiatey o.pmlid 8z1@0 L CApthybathen6- y1) - 1
-met hyl ethyl ]-N-e s . N . )
- (tetrahydropyr an- W’%ﬁ%%ﬁ%ﬁ‘&?’@&‘? ai rﬂt_atﬂylﬁh#gtl\h?/ﬁhylé% (ﬁ)éclopentanecarzonyl)
di benzoyl - L- t gigerigined-yimethyljamime dibenzoyl-Mastraiethefditydraie, m.p. 121-123°C
N-[2-(3-gr| fl (P)g&'rre%gr\{'l phenyl)-1 -nethylethyl]-Nethyl-[1
-(tetrahydrop - ’ " 4-carbonyl) pi peri di n-4-yl net hyl ] am ne
hyd [ ﬁclhl 1(:)[1 i Ff N-M ;aLN-llﬂﬁmﬂaEhoxyphegyl()jJ-methylethA}flI]-INFéthyI([?.-(tatliabydrpmlalyM) -1
-met hyl et hyl ]-N-e < -(fetr ropyr.an-4- carbanyl) -
pi per i di n- 4- y|%ﬁ%}’ffﬂiﬁ"ﬂ@#{yfﬁ?‘%@ﬂlﬁﬁv’%‘BE‘*W@!‘F‘F}%’%‘G%‘*’“’*‘VJ?&% 5. 116-
N-[ 2- (2, 3- D hydigsoqesyf ethen; 6-yl ) -1 -nmet hyl et hyl | - N-cycl opropyl met hyl - 25
[1 -(tetrahydropyran-4-carbonyl) pi peridin-4-yl hy),) ami.ne hydrochl ori de,
M H 442 Wiz ReRRrprey i neb et bR g ipeniin--
- Eret hyl ﬁbgyl ] '%Gmylbaﬁh@mdélﬁiﬁbml-tartrate hemihydiate, rln.p. 114-1 1ﬁ °C (eth)r/]l.etherzj;' -
- (tetrahydropyran-4-carbon I peridin-4- 1 Ne ro oride, M+H
a2 NI Plothohbnderv B NGBy P e oy 71
-Nf ter } N bztz gxy gogftk&v?b)biberidin-ét-ylmﬁlt_h I%a?higé rd:itiéh-ﬂoy;i;tythll‘tﬁkéiwdram MeH lagsy ochl ori de,
err ; . -(4-Nifro -
- met hyl et hyl ] - N pr ARG Triflygsorpe V'BF'W&IBA{‘EEE'HE%S{”}N@‘“Y"“'(°V°'°he"a”9‘
pi peri di n- 4- ylgzeddhylypissriam-4lymelnymariing dibenzolf ietarirhiedydiiate, M*H 439;
N[2-(4-Nit rophendyrg-piﬁa- net_ﬂyl et hy\zzlla]1 ?L_&F_ogy £ 1 - oy _
-trifludPoacetyl pyrY{§-ffeS-4ihydrobenzo[l Aldiaxin Gk i-meyiety N et hyl Janine
di hydr ochl or i de.(telaRydrbbyran-4-carbonyl)piperidin-4-yimethyllamine hydrochloride, M*H 431;
N5 T ey cavai Hipuheear bR L R acer ate,
Merr]H 451; [1-(tetrahydropyran-4-carbonyl)piperidin-4-yimethyljamine dibenzoyl-L-tartrate - 57 -
N-{2-[3-(4-tert-But yY henﬁl car bonyl am no) phenyl | -1 - net hyl et hyt}- N propyl -
[1 - (4- met hand¥gra®ditbAdhy| car bonyl ) pi peri di n-4-ylI net hyl ) ami ne
hydr ochbgri de, N-[2—(3—Wﬂbd§8r?l'ethyllphenyl)-1-methylethyl]-N-ethyI-[1—(tetrahydropyran-
N-{2-[3-(4-tert-Butyl phenyl car bonyl am no) phenyl ] -t - nethyl ethyl}-N-propyl -
5 1 -(fﬁeﬁhow)gmeﬂemﬁ-ylmea&ﬂ?m% d{/‘P?‘%{' | WHPAL trifi uoroacetate,
Merr]H 544; N-[2-(3-Chlorophenyl)-1-methylethgl]-N-ethyl-H-(tetrahydropyran-4—
N-{2-[3-(4-tert-Butyl phenyl car bonyl anmn e I_h- ]M,; t.hyl et hyl } - N- propyl -
(1 - (ethoxydi c%‘tERSWi)/T I?'BP%%N“CN"HQW Jamiee B5°8H¥’H e, i"'me?ér oacetate, M+H 550;
N-{ 2- [ 3- (4-t er t - ButyIRiEsOisdrGsunrbRrdreyhemEtheihyl e tidombpnethi- pr opy! -
[1 -(pyridine-4-carbonyl) piperidin-4-yl nethyl)amne trifluoroac MrH
555; 1025 [ -(tetrathmowapgcqmberyﬁ)Pmsm'm‘m@ﬁm%amwsﬁvﬁwzﬁ{?a%ﬁéﬁﬁ‘}% 1
-met hyl et hyl } - N-pr Om[i-(z,3~Diraydroberfzéfuran-s-ylH-r_nethylethyl]—N-cyclopropylmethyl-
-(tert-butyl carbonyl)pi peridin-4-y| nmet h%/jl Jamne trifl uoroaget. teM+"\_|l\/l+ 534,
N- { 2- [ 3- (4- t erl=(FepyRREYRNAraseel RiReRdMMEmpinyDamIngyRTaC Pﬂa?s) T ftopy ! -
[Séoj (cycl ohexyl-car QQIPQ’J(Q-RIitFE‘dhbHWW%&hi@h?}‘@ﬁﬁbﬂ%{t@ﬁfﬂuﬁ%’@ﬁﬁ&ﬁﬁe, MH
’ piperidin-4-yimethylJamine hydrochioride, M*H 420;
30 N-[2-(4-Nitrophenyl)-1-methylethyl]-N-propyl-[1-(piperidine-4-carbonyl)- -
piperidin-4-yimethyllamine dihydrochloride, M"H 431;
N-[2-(4-Nitrophenyl)-1-methylethyl}-N-propyl-[1-(1-trifluoroacetylpyridine-4-
carbonyl)piperidin-4-yimethyllamine dihydrochloride, M'H 527;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyi}-N-ethyl-{1-(2-hydroxy-1-
35 phenylcarbonyl)piperidin-4-yimethyljJamine trifluoroacetate, M*H 451;



N-{2-[3-(4-tert.- Butyl phenyl carbonyl am no) phenyl ]-1 -nethyl ethyl}-N propyl -
- 15 [ 1 WQI¥43837ne- 3- car bonyl ) pi peri di n-4-yl met hyl ) am ne PCT/EP99/01102
trifluoroacetate, M-H 555; -5

N-{2-[3-(4-tert-Butyl phenyl carbonyl am no) phenyl ]-1 -nethyl ethyl}-Npropyl -
[ 1-acetyl pi peridin-4-ylnmethyl)am ne trifluoroacetate, Merr]H 492;
N-£2-[3- (4- ter t - But yNARqpYh tart-Batyranyioarbohpeini)ghenytp bt letty)-NipRipyby | -

506 (50 o b°Wrﬂe@%%%ﬂf‘ﬁ@ﬁe%eq”‘&a%ﬂﬁé’?pgﬁ@%%&'@E@wﬁ""°Et Tyoiarioe] T
-net hyl et hyl } - NvpH@Bg] -

sea L A PR A e P&Mv&e&eﬁ%w%a@w@b@m@' T

-met hyl et gyl } - Pﬁ@aWZ-carborgll)plpenB|ih-4-ylmethyl)amme tnfluoroacetate M*H 544;
- (cycl obut yl car bonyl roacet at e, MH 532

N-{2-[3- (4 tert - But yh&hﬁﬁ'&f&% QHR%"&W'H%'T’)BH\%WT ?E{e“}f'ioﬁf)?@y iethvi}- [ﬂpdbyl
25 - (4 coemwpdneagmbﬁwﬁmndtrmymthﬂ)amﬂe WHfIOBRAR LTIV 550; -

trifl uoroacetate
N-{2-[3-(4-tert-But yNﬂﬁdﬁ&ﬁ‘ <elF-BYMRheRYIRRIPRRYATINCIRhenl Hpetayisthy)=Npiryby | -
[1 (i sobutyl Caﬁb@de}:@MRﬁrb&:{?p eﬁélﬁmﬁﬂeii@%rﬂﬁwettﬁﬂddrH&Eé?é\%eW’-l%SSM H 534;
and ert - But yl phenyl car bonyl am no) ph

- et hyl et¥y1 } - N- pr op{ir{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl)- 1-methylethyl} N-propyl

52 |5 soggzol e- 5- CALHSRYLyRARRINYNbiPeritin-4 Fh BN AHih8 Sriffuotdd o aded 35@8 '_VHH

EXAMPLE 4 - N-{2-[3-(4-tert-Butyinhenylgarbenylemincinhssuiird snethylethyN-arapy!-as
- Described in -(cvelohexvicarbonvl din-4-vimet t )
aA N-[2-(4-Me h(gy(c;/ 0 exycar ony )pl?erl in lee hKI_)amsRe tanoroa( tat qwll-glség 5

1 -carbonvl ) pi peri di ﬁ-{z [é(ﬁé@'ﬁﬁpwmeﬁﬂcﬂbbeﬂémwmhemﬂ'ﬂ rraetiaylew}dﬂ-oropyl-

To a sol on o her (20
m) was gded a1s(§yﬁélﬁ%§$% ?4 rret m@t ﬂ;'lwlﬁm %’#1&1‘1 Qﬁﬁh]s% et hyl -
(pi peri di n-4-yl net hyN){Br[Hé'th(} oty @eawﬁarbgnvﬁ@nminr@)wlﬂ-n-reeﬂhyletrwl}%prc(psta
m). After g-acetﬁ&péﬁd?ﬁ‘—hey?m%iﬁ%% % g thox ,Yq]qjl ﬁé‘.t ed by filtration

and dried in vacuo to
- et hyl et hyl ] - N- et hyN< ‘_’[3'-(6:1?#’6596'&%&!9& p)dammmphenyl]- -methylethyl}-N-propyl-

4-yl met hyl ) anmi n .
To a suspensi onﬁo@*&l{c?géupgr)ﬂr)rgg% e eﬂﬁﬁmeyfo@]dr?ﬂteﬁatﬁﬂﬁﬂ %éﬁ’yl (1 -
chl or ocardonyl - pi perNd2ﬂ344-§¢rhﬁuwjnhpawﬁwbowmmmmnyme roéthglethyl-prapyR57
15 nmol e) | t
mmol e). The B-@ rﬂéﬁhylﬁb%ﬁygc @h rreaéﬂg%% é{nh%ér 'ﬁ Siéeqﬁ‘c%uws'” S}SRE
m xture was shaken V\Nt{E-ISWerf-Butylphenquarbomdammobphenyl&n{smellayletr(yl}m—pfo)pyl t he
or gani ¢ phase S | . t
concentrat ed u\rll\@e(rc%%%gé%agﬁﬂgpﬁgn %H‘me“‘ ﬁﬁﬂ §%§g}o%8£ta?e ﬂ éﬂ#ect ed to
flash col utm chr omat NdEthWBUWanm@ehylmhlnbbp’r@nwl}-tlh'nemylpthyl}m-propyl-
gfﬁé?t 1(‘.30 Z-ghe pr d(i%ya%én@ﬂkﬁ) %9!)&3&“% 4(%9&“ l?élmlne tnfﬁ:%%a%te?até rn&i‘ﬂ §%1,y'
-{2-[3-(4-tert-ButyIphenyIcarbonylamxno)phenyl]- -methylethyl}-N-propyl-
[1-(isobutylcarbonyl)piperidin-4-yimethyl)amine trifluoroacetate, M'H 534; and
N-{2-[3-(4-tert-Butylphenyicarbonylamino)phenyl]- 1-methylethyl}-N-propyl-
[1-(isoxazole-5-carbonyl)piperidin-4-yimethyl)amine trifluoroacetate, M*H 545.

30



give N-[2-(4-net hoxyphenyl )-1-methylethyl)-Nethyl-[1-(pyrrolidine-1-

car bonyl )pwwm%ga -yl et hyl ] am ne di benzoyl L tart rat e hy, 9%91@87
gram 45%, mp. 110-112 [err]C Slm

substituting N-[2-(4-nethoxyphenyl)-1 rreff%yl et hyl]- N- et hyl -

(pi peridin-4-ylmethyl)am ne with other conpounds of Fornmula la, optionally
substituting pyrrolidine with other agﬁmlﬁgd fol l.ow ng the procedures
descri bed above in Exanple 4% ~Fol | owi ng conmpounds of Fornul a
| c were prepared: 30Preparation of CoBjpoinfiLef Foriviatahoag esosithed ih

-met hyl ethyl]-N-ethyl-[1 -(3-hydroxy- t

pyrrolidine-1-carbonyl) pi peridi n-4-yl mﬁ%ﬁ ﬁaglm ne di benzoyl-L-tartrate
hydrate, 4A.  IN-[2-(41K8éthD ayl -{ﬁ thyleth I-N-eth I-{1-(pyrrolidine-

N[ 2- (4- Met ho n 1 | et - er § - but oxycar bonyl -
pi peram%/b gt Qonyipgridin:4- X‘ i " hedipanzay: : BrRte hydiate | tartrate
hydr at e, m [To al%utid?ﬁof[&lﬂrphﬁsgdv[eﬁbmhhé (2)6 ml, 4 mmole) in ethyl ether (20

- 59 - th
- et hyl et hyl ] /T We#pfdgda S?'E?CH},% '@%%m %nxgphe%ylpr Selyletny-N-ethyl-
pi peri di ne- 1- gpipbiadivyirneyhathine 40.28 edrhy| I d. mnnneﬂé)y:déw@rétaéﬂ @o.mi)M Afér H

" 470; and

-met hyl et hyl ] %@WH’?P ttrelprgee@%\ﬁe([ﬂqscﬁoﬂ%cgeg Ly Pprap gn %nc} dried in vacuo to give N-
- car bonyg ) pi p@-(ﬂm%th&n(yﬂ)ﬁ&iyhﬂrﬂamlétﬁylpmcbtﬁhﬂlﬁ-@hlbﬁtﬁ:arﬂﬂn?lbf pehdia92. S5 -

- Rout b h t hyl et hyl] - N-et hyl -
-,[iu( SI |(32)pr opyir EWFW&%WWSWP%%VE@? %‘ﬁp aﬁ%@?m{r’ﬁ&m 1145 °C. ; =
di benzovl -L-tartrate hem hydrate 10 . A sol ution of

N-[2-(4-nmeth hen t hyl
yl Lret é\yl )rrgm (rjl)éyﬁygr-%%?‘!ﬂpﬁﬂﬁ d%y(@}fmoxve ﬁ%ﬁ?%thyﬂw -&ty(tani ne (0.5
i, Zhleravars mﬁslr.dhugmﬁém%arﬁméhmbmsmévw ﬂgrah% lolésnr ams, 0.7

was stjrred [err] for 15

| di.c
hmorgr g) ’ﬁle r eSRQI8) 'Btﬁt'?a)f' %@%n?w mB was aedgd p¥'€5ﬂ'@€?ﬁ (Ogk b %Wﬂ?ﬂ'e)r diced

pressure was m&mr&w&m@tﬁrdﬁt\&e’c 8P4 SROGEU Thé Mixture ﬁé@éﬂ&ﬁbﬁﬁ'tﬁqwe and
ethyl ether. The free pase gbt ai Red frg mthe drjed (anhydrous

magnesi um sul PALEJUSHOFIUR FRTERPAtG L LY MYy rganif, gaase,was dipd lapbydioes

t he di benzoyl Tﬁalgnééhﬁﬁélﬁa@?hhdben&n%ﬁtd&dn%ef fodiBENPrEE BN hb rdsidue was
- met hyI et hyl ]

- (di i sopr opyl &Hpieted tpHzsh ﬁ‘g‘ﬂ"BéFT‘ SMRIOEraPHERvS) slicgpeleirgaih RNV L- tartrat e

hem hydsgt e ( Qcétat¥, e pro8i6t wadlisoidied ad A @ber%ﬁ:yl L-tartrate frohPethyRethbr r | Y,
substltutlng N-[2f4 rretho henyl )-.1-net h Iethl yl -
- give N-[2 (4-metho enyB/ 1-methylethyl])-N-ethyl- -(pyrrohdlne-1-
carbonyl)piperidin-4-yimethyllamine 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-yimethyl)amine with other compounds of Formula la, optionally
substituting pyrrolidine with other amines, and following the procedures described
above in Example 4A, the following compounds of Formula Ic were prepared:

30 (S)-N-[2-(4-Methoxyphenyl)-1-methylethyl}-N-ethyi-{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-terf-butoxycarbonyl-
piperazine-1-carbonyl)piperidin-4-yimethyllamine dibenzoyl-L-tartrate hydrate,
35 m.p. 108-109 °C, M"H 503;



(pi peridin-4-yl.methyl)am ne with other conpounds of Formula La, optionally
substi t uti ng WD %4368 pyl car banyl chloride with other carbanylpclhEpasiodng,
and followi ng the procedures descrigbed above in Exanple 4C, the
foll ow ng 25 conpounds of Fornmula Ic were prepared:

N-[ 2- (4- Met hoxyphenyl ) -1 -nethylethyl]-N-ethyl-[1 -(di methylan nocarbonyl) -
~ pi peridin-4-yl met hyl NJgi(84 nﬂwl'bnmltﬂw;ihedyl]-mﬁéth@léﬂtyl] -N-ethyl- [1 (2-hydroxymethyl-

30 piper o) PR CRAPY R R Rk bR M AP )
- 362; (Sy-N-P2-(HEMtdpherpha miethyléthylN- bthyle[n k(}ﬂ'ﬂ'oli&nﬁf- hyl - (1
- pr opanoyl pi peri m ne dl%Q -tartrate, mp.

106-107 CC, M H1-§gFponyl)plpendm-4-yeretm}q(f(|Pé%ygfro%lp §§g) 1

-nmet hyl et gyl ] - N- et hyI [1 -(isopropylan no-

car bonyl ) pi peri di n-4-yl met hyl J]am ne, mp._ 123-124 [err] G
- 60- N-[ 2- (3-Tri f | uor ofeet®Pphenyl ) -

- et hyl et hyl | - Ng@t hyN:ip
car bonyl ) - pi peri di n-4-yl met hyl Jam ne

~ N-[2- (4- Met hoxyiHé iSOpropylamineea ot nlifa, e ¢ p te
car bonyl ) pi peri gifindaratdret hyl ] am ne hydrochl oride, mp. 68-70 C 5
N-(2-(2, 3-Di hydrobenzo[ 1, 4] di oxi n-6-yl)-1 -nethyl et hyl]-N-ethyl -

[1 - (di et¥yl am nocar BsalipnphNRds-metherypheny)- )-a‘lﬂtméethyBanthYIdplpdn;jm%H

418; N)_/lmehh)yf)gHr% r(y%r&:hﬁ[r@é% 288 Yrahd, 58l Aidie) Strklliahine (0.5 mi,

-net hyl et hyl | -
- - (di met hyl am no88roale) pnd gdisopmpylcartyamd chipride (. htb radtsy OV mmiati in M+H 390;

N-{2-[4-(2, 2, 2- §

[ A ( i et hyl ani %é@é#%ﬁﬂﬁ%@'ms%ﬁeﬁ}af% (PYA&%B%L} JHR Q%!”E‘ng‘g'l“?? ate,
M-H 444; upon concentrathn{lxztd[sme@lgcqq EFéSBwBIwaSrpm‘otlmn;lbptmeﬂ 5% hqueous
-nmet hyl e 1)

- (di et hl:/1 Ilggm n(l;gcar ony'I":Sonau':‘earmof"1 tw'f thﬁrrr-g?%frf? 5%?%%*"8‘"8% Flrf g‘yﬁhe d"tegrt rate,
M+H 430; 15 (anhydrous magnhiegiom(stiliate) Boct gpheemradedtorganic phase was converted to
- et hyl et hyl = (el : :
02? bo%y?) %l ]pe'r\tlhg r%— A I'r}r'étta&%t?‘;%@ﬁde&g% Efé)[gi 4’y’P‘?‘E9’EV£P? ?%{)c'%',mﬂp%.eth%—d\!'llo G
N- [t2) (3I ;l_l‘l f | uoetbyleld -hishiqohmpyla)mnocamndwmpetmh%vt?emwtﬂmidgﬁqﬁzpwwﬁme1 -
car bon i per a ¢l de :
N-[ 2- (% Tr Pf IOI J@‘%‘n@ﬁ@@% %bgﬁ’e'?ﬁﬁ&&ﬁ)]d N- et hyl - - (pi peri di ne- 1 -
20 20ar bonyl ) - pi peri di n-4-yl met hyl ] am ne di benzoyl - tart rate, M+H
440: nyl et hyl ] - N hyg_ﬂ?@hﬁ}&ﬁ'ﬁ;gp{i@ Qﬁ?ﬁ%—}ﬁk&ﬁ&%h%ﬁyﬁ-1-methylethyl]-N-ethyl-
(lif{ tz)o?i I 2|' p:c Ferammdm-qyqumtmw)hh?né WEI:[I dihze sampburndstaiForratia, la,l\didﬂoﬁglﬁj .

rifluor en ne eridine-1 -

car bonyl ) - pi per?‘g) ‘“EX%B K@ﬁyj (éﬁﬂaﬁ'@y H{}@ h ‘?_Nh 9%%’%{?3("?4&%993@"

following the procedures described above in Example 4C, the following

25 compounds of Formula lc were prepared:

N-[2-(4-Methoxyphenyl)-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-ylmethylJamine dibenzoyi-L-tartrate hemihydrate, M"H 362;

N-[2-(4-Methoxyphenyl)-1-methylethyl]-N-ethyl-(1-propanoylpiperidin-4-
yimethyl)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-yimethyllamine, m.p. 123-124 °C;



25 N-[2- (4-Trifluoromethyl phenyl)-1 -methylethyl]-Nethyl-[l
- (di net hyl - car bonyl) - pi peri di n-4-yl net hyl ] a CEEP99/01102
di benzoyl - -t%?h??sate M+H 400; N-[ 2- (4- Met hoxyphenyl ) -

“methyl ethyl J-N-ethyl -[1 - (tert-butylani 9d-
car bony) pi peridin-4-ylmethylJam ne, mp. 96-97 [err]C,

L o ORI S S eI, .
463; carbonyl)-pipexidjrz4-Baéthy -iotaty

totranydrof 1. 5] napheki P TRRvAneY pma SN AcletminnT o1 e

di hydr ochl ori cmboM)pbeindhh-ﬁaﬁmethyI]amme hydrochlonde ¥h.p268-20 881 or ophenyl ) -1

carbony ) prpor 4 AR eSS B PG s

N-[2-(3-Trifl qai@mdmhqﬁmdy))plbenmwmemwammmdmphIoflde -M'H 418;3, 4-

'Itvﬁ'lt_lr igdroqw noI [ nﬁ [Q.(fgr W%?a%%gﬁr‘#]%’ﬂg Qﬁje{%ﬁ%%etm §‘ eIh drochl ori de,

- et hyl et hyl ] 1NdﬁiélWlarhﬂaocz(rBo#yl)pnp’éndmA—ylmethyl]amlne hydrochloride, M*H 390;
di hydr oqui nol I ne- Ewﬁg.gy%%%-Tr]ﬂ%%z{h%ﬁy)%hgr?yrl}bpn}/etl'})}PetRﬁ}rNddrgpy? yl met hyl ] am ne

"~ “hydrochl ori de, -

N-[2-(3qTrifl qqqamﬁmrhmbmbn)yl)wmamd -girieyyllaiNinet diyénzbl-L-{aRtrate,
net hyl car boxy pl per| di ne- 1- car bonyl ) pi peri di n-4-yl net hyl ] am ne

hydr ochl ori deM 4, MH 498; 10

Ni{Z 53 (4ht|ert Bugiy b@h@lﬂbcﬁﬁbefvﬁrm)ﬁﬁbmpﬂyﬂelhyﬂethymN@h}&i hyl'}-N-propyl -
t r n r

i hydir oonl o | Belamatyamincossbanipperi- ameiiming Joereov CHards,

N-{2-[3-(4-tegtH Bg@yl phenyl car bonyl am no) phenyl ] 1 rret hyI et hyl } - N- propyl -

1 -t hi onorphol i ne-4-carbon r 4- ~am ne drochl ori de, 15
£n p. 135 132 [err] @; Me,tl}q&yé%gs -methyletrYyl]rﬁ pr&fayl (dlmetny lamino- ‘
N-{ 2- [ 3- (4-t egdrb&WANI @é‘fﬂ’wh ﬁﬁétﬁmahﬂm dnb)enmnwtémate mep hwget‘mﬂc} N- pr opy! -

[1 - (dlethylamnocarbon)i,) 8 H]r j| |[|1 t}‘a] et- *fluor $tate
Merr]H 549; N-[2-(3-Trifluor methyp er'nyl)y -met Me m\l hyl-[1-(pipendine-
| [Nl{ 2( ([jB (4ht leéérb SHNVPi Shéayllantne hgdrotiaerde, MIH-440} hy:c Iet hyl }- N-pr Opy:v|+H'
I met hyl am nocar on er| - 4- I.f.l uoroacet ate
521; 20 - -21(|3( ')f °5‘&*HYEW ﬁﬁ&“n%aﬂ%é? 'i&r%ﬁ’f” PHS MLy ] -1
- mét hylzy hyl l}cé\‘b&ﬁ r|d|r|1-4-ylmethyIIa1n|ne dibenzoyl-L-tartrate, M*H 440
_ 5(77I | Sopropy a?ngocf’lé-(s- grgmet?ly‘pﬂenyl) 1 %ethyglermyl} ﬁ[petrrl]ﬁ [{ (él a(r)'nallr(w:oe—t ate, MH

N-{2- [ 3- (4- te&érb&%%lﬁ&ﬂiﬂh%ﬁ&ﬁﬂ}drﬁﬁé am)aﬁftswult&nrate mmmdeet hyl } - N-propy! -

[ 1- (phenyl'am nocar onyI )Tp x g/w ﬁ F\ ar oacet gilte M+H
569. .25 -_ N-[2-(4- nﬂuoromethylphe ylfI‘T:-m thyle hyl? -et y!ﬂ)ngercﬁ -
4E. N[ 2- (4eifBbhryiBEsiny-tyirethiRiniivé aibbmidyi-hhter&ﬂaxd M*H 440; fi

(rret hvl am nocar bonvl ) ticieri di n-4-vi La‘

25 N-[2-(4-Trifluoromethylphenyl 1-met yi ethyl? -N-ethyl-{1-(dimethylamino-
carbonyl)-piperidin-4-yimethylJamine dibenzoyl-L-tartrate, M*H 400;
N-[2-(4-Methoxyphenyl)-1-methyiethyl]-N-ethyl-{1-(tert-butylamino-
carbony)piperidin-4-yimethyljamine, m.p. 96-97 °C;
N-{2-(3-Trifluoromethylphenyl)-1-methylethyl]-N-ethyl-[1-(pyridine-
30 - 3-methylaminocarbonyl)piperidin-4-yimethyllamine dihydrochloride; M*H 463;
N-[2-(3-Trifluoromethyiphenyl)-1-methylethyl]-N-ethyl-[1-(1,2,3,4-
~ tetrahydro[1,5)naphthyridine-1-carbonyl)piperidin-4-yimethyllamine
- dihydrochloride, M"H 486; '
N-[2-(3-Chlorophenyl)-1-methylethyl}-N-ethyl-{1-(piperidine-1-
35 carbonyl)piperidin-4-yimethyllamine hydrochloride, M*'H 406;



To a solution of N[2-(4-nmethoxyphenyl)-1-nethylethyl]-Nethyl-(piperidin-

30 4-yl meolag3esmi ne (0. 23 granms, 0.79 mole) in ethyl ethecTEp®oTi)2 Was
added nmet hyl isocyanate (0.2 m, -%14 nmole). After 1.0 hour at 22

. C, the solution was concentrated under reduced pressure and the
. residue was recrystallized from et hyl ether/hexane to give

N-[ 2- (4- et hOXyphenyN)[Zj(s-mb&bh%ﬁﬁWdHenEh-ﬂT-r’ﬁé'dhylet )ﬁ/ N-ethyl 11%1,2,3,4-

met hyl am nocar bonyl eridin | I am grans, .91 % mp.
9(7 35y ggt e@ahgfldr%guueollne- -carboXyl)plper din-4-yimeth ]amlne hydrochlorfde & P

- 62 - M 14588 Simlarl y, subst | tut| ng N- [ 2- (4- met hoxyphenyl)-1
~ -nethyl ethyl]-N-ethy % hyl )am ne wi th ot her
conpounds of For nul aNr[a-(3J;5-n"P@rﬁmqﬂgylphenyl)-1-me M‘BWI]INI?VWbUn@t%yI i socyanat e

- with otherg 'socu.ﬂw@s@nomdzﬁ-%h I’ xhﬂﬁe—45carbonyﬂb$§ﬁHtHf4eﬁ?\%ﬁ-&gér’gm@d above

~ in Exanpl e 4E | owm ng conp unds For mul
pr epar ed: hydrochloride, M"HM902a0®- Chl or ophenyl )-1

F met hyl et hyl ] - N- et hyiqéb¥3ﬁ?gﬁgﬁmlﬁ?npgﬁﬁ{MhMN etlj\)h[‘l

pi peri di n-4-yl net hyl | am 'ne trate err ;
N-[ 2- (3-Chl or opmeﬂylcprmwlmenglineﬂhgarpow!)@mwdmf%ym(eﬁwaoﬁmlwdmwmtdar -
bonyl ) pi peri di nlvﬁﬂ t hyl ] am ne di benzoyl -L-tartrate, MH 420;
- N-[2-(4- Met hoxyp enyFE1 -methylethyl]-N-ethyl-[1 -(nethylam not hi o-

car bonyl )40pi peri di n N={?’r[3‘éﬁf|§‘f Pammnwbafbnnﬁqmm)nmnvli-atmethy)pmyb-]N—p@WI
N-{2-[3-(4-tert s g . I r opyl
15{ [ [(1 (tert[b %ﬂ%ﬁ\éb car ony % lgﬁéﬁpﬁn y{’?%’e‘%"ﬁ'{%%ﬁkg%c}“&halSEy160
- 0C, MtH 549; m.p. 182 183 °C, M*H 576;
- N-{2-[3-(4-tert-But h ro
L- (Cor t- but yi am nocaN BRI i s em SRACabBRAR mpichendF e P2 Lo PR 1
549; [ -thlomdmﬁ@m{eﬂ-wbowl)pmndmwwmesﬂy@amhmwdmﬂmwphenyl] 1

- met hyl ety | } ° + 1 _
- (i sopr opyam no&[ﬂr %onﬁe)& BAelr-'lsgigh-4-yl met hyl Jam ne trifluoroacetate, MH
535; 20 . and N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-

A e s

Merr]H 507. N-{2- [3-(4-tert-Butylphenylcarbonylammo)phenyl] 1-methylBthyl}eN-pbpyi2 5°

flg‘m. ngt:grzb(()ﬁ;/ :\/Ehg@)ﬁ%{'}ﬁa% r)ocarbomal Fﬂg ﬁiﬁw{w{w%ﬂq@ne r]ﬂuoroacetate M'H g21;
m xture @0 N-[ 2- (4- nNt{B43:ptetiBliyiphenytdrpbreyidminb)pieayiiy iméthiipthyil<N-prody-

(S ot 55, B et bR Bnet bl B B P AT

20

N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyl}-1-methyiethyl}-N-propyi-
[1-(phenylaminocarbonyl)piperidin-4-yimethyl)amine trifluoroacetate, M*H 569.
25
Route (c)
4E.  N-[2-(4-Methoxyphenyl)-1-methylethyi}-N-ethyl-
[1-(methylaminocarbonvl)piperidin-4-yimethyl]amine _
To a solution of N-[2-(4-methoxyphenyl)-1-methylethyl}-N-ethyl-(piperidin-
30 4-yimethyl)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 recrystaliized 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.




30 m nutes. The white solid which fornmed upon cooling was col | ected and
recrystal-| wepsdaésam chl or of or nf hexane to give N [2-(4-net hom—p,ﬁpgyyd;)ml -
met hyl et hyl ] - N-et hyl - (1- am nocar bonyl pi pegg di n- 4 yl met hyl )am ne (0.3 grarnms,
77%, mp. 104-105 C

- 63 - 4H.  N-[2- (4- Met hoxyphenyl )-1 -nethyl ethyl]-N-ethyl -
-(4-acetyl pi perazi ne- 1- carbonvl) - pi peri di n-4- yI rret hyl | am ne
di benzovl-L-tartrate hydrate A sol ution

N- [.2- ( 4- met hoxéfpherSimjlanly, sulstityfingtNr{2-(4-metbexyphepy)-1 (methxélethyl] -N-ethyl-
but oxycal bonyl Bipgﬁérﬁ-ﬁty{khéthybjéﬁ%%ﬂydtﬁ& ddffdotthds &Wérﬁﬁid"ﬁé' é@rﬂana@,e(o 325

gr amns, I'n trifluoroacetic acid pt at 22
[err]C for 45 swbalituling metyl isocyanate withqther lﬁﬁpyaﬁ%te%cﬁﬁ@éﬁllqvﬂlﬂgaﬁleunder reduced

pressure t he roxi de
and et hy eth rsééloﬁ%ﬁﬁﬁtﬁ’ég&t ?ggganr'rggr?gs}ht?n];g%%&eor%p%%ﬁfewgrﬂ%gam C
phase was cond.emer%t’f@éalﬁdder reduced pressure. The residue was
dissolved in a mxture of pyridine (5 m) and acetic anhydride (1.0 nl) and
the 10 solution was kept at 22 [err]C for 15 hours. The solution was

concentrat ed under N-[2-(3-Chlorapbeny)trmatiedethyllNeatayl{ héiserropylarinaearbonyl)-

partitioned b%%ﬁg’ﬁ)‘é@%@ﬁ%ﬁ%&mﬂg' . A%artrate. M*H 38and ethyl ether. The

or gani ¢ phase "Was us nmagnesi um sul fate) and
concent nat ed. The MN-{gi{EChiarophesy)-kimethyethylhN-alhyid¢hicyglohexylaminpeare sal t

(rom et s bR 0 b
pi per azi ne- 1- car borlH3-{#-Methodyphenyly-1 rreethylethytiiNaethdi [hdmethylantinothiot r at e

‘hydrate %;rbésnggiofb r%”ﬂ;gn?e?r@]am'iﬂeodnbérﬂzzyrlr.l?an[r&%rﬂ/ﬁr apherrlH 445,

41 . Similarl
N [ 2- (4- met hoxy pheri\H{3-{3tt4ntetttButgptipriybatboaylapino)phenyl}- 1-methylethyl}-N-propyl-

(e b TR R BN B B At fiie n 6 VEROHOE, b+ 00T >
foll owi ng M—(ﬂr[ﬁauﬁ&és‘-&lﬂylﬂmnmbwohylavmcepmﬂrwbaHadthylethyl} N-propyl-
e o B A ek B IB B IRIAT b BN oTA8Y i B 0Py
N-{2-[3-(4-tert- ButNH{2{8=@ytecBulylplydryicartmnglaaiind) phenyljrrembthylethyi-N-phepyt-opy | -
LLe (L, Lo 0o R AR R R loRihflniic L A athok 2 185

 hydrochl ori de,
- EXAMPLE26 30 and - Preparation of. Conpounds of Fornul-a |d as Descri bed

'n Scheme G N-(2-PA(a-teN-BiftyibAeryRBABYR RSB bAer-1REMYIay-brddyRt ! -

[1-(methylaminocarbonyl)piperidin-4-yimethyljamine trifluoroacetate, M"H 507.

. Route (d)

25 4G.
' 4-yimethvl)amine _
A mixture of N-[2-(4-methoxyphenyl)-1-methylethyl}-N-ethyl-(piperidin-4-

yimethyl)amine hydrochioride (0.42 grams, 1.16 mmole) and potassium cyanate
(1.5 grams, 18.5 mmole) in water (5 mi) 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-yimethyl)amine (0.3 grams,
77%), m.p. 104-105 °C.



[ 1- (1 sopropyl oxvcar bonvl ) pi peri di n-4-yl net hyl | am ne di benzoyl -L-tartrate

- To a m xtur eWerI9IM3¢52- ( 4- net hoxyphenyl ) -1 PCT/EP99/01102

- -nethyl et hyl ]-N-ethyl - (pi peridin-4- -83-yl net hyl ] am ne hydrochl ori de

. (0.2 grans, 0.55 nmole) andtriethylarrine(o.4 m, 35 2.9 mole) in

. dichloronethane (10 m) was added 1. OM i sopropyl chloroformate

- -64- 4H.0. S&Lz_rtg-__wlét_jrl;&_xmmiva% mmW@kM%etthﬂ (m@y_@pe_rﬁ_tm_éyr e was -
- stirred at 22 OCf 6 u der reduced

" pressure. The reS3geR erl Z 1€ acetate (20

- m) and 5% aqueous Sﬁ)dblumrbbm{mnie&d@ﬂ"éﬁﬂ) 1-ﬂibmy|ethy|} N-ethyfi[1-@Yert-

. (anhydr ous nagnesi umpi)ul f at e% 93303 %QBQ Pnceg rate nder 5
reduced pr essurdMoXygaPARYIPIRE{aFINsT-Yjqar }i t+yimethyjamine S grams,
chromat ogsaphy .65 mmole) |ﬁ\l|ﬁruo$¢ddeﬁ@a@lé 2. 6|nhl) wag kép;ttam 22%CTB fsRftutéd) The
chl orof orm cont ai ni ng 0. 5% anmoni u roxi de. The product was

i sol ated as t heSoltigR MagyRongentiated H’f“@réﬁ‘PL{ceE’é’f ?%P"eelﬂfﬁaﬁeﬁ'd”e was partiticged v e

N- [ 2- (4- met hoxyggéed IN %od.trmmdr&adyédd Sthgitdingr: [The driea%rgavdw eQm?fyl)
pi peridin-4-y Irreté%éb})am ne di benzoyl -L-tartrate (0.345 grans p. 10

96-98 [err]C, Mufale) prgagichase was concentrated ungerediicey prassyes. .“Fmtrﬁs@:e

- N-[ 2- (4- met hox wphed¥dovel iRRIMXtpé BVﬂJ)}rl&}’ree(ﬁshﬁl? and acetnc anhydride ((] 0 m#) and the
(plperldln4y|mathy|)amneq%a((j I'oride with other cohpounds Formul a
fa

| 10 andcoluligpmssyiept & tor ththeuts. The solHEen WAS eerestraiaddmdennd
- followi ng the lag,ceq ;néwé Hﬁ&%hé'r%.%fahé %@ p%h%ﬁea Be@éegw 8N S6biuh Hydroxide

~ foll ow ng conpounds For nul a pr epare

CN{2-[3-(4- tertargmtlwlpﬂ@uym%@lﬁéﬁvplpaﬁseuwpgHaﬁq/(a]nhydronemggnesuhm yuifatep eogy| -
L { et hoxycar bobtahed. "herdaith RS RAAGTROfd ShEIAGF OBEELRI S LG 20

. EXAMPLE 6 tion o
. Described in Sctheerdo give N- [2—(4—metl'mxyphenyl) 1-methylethyl] N-ethyl-[1 -(4-acetyl-
S)-N-(33k4-
chyl ami B8 ot (ARG RTE A arRRBBE it R imanlidre dERn I Blrde g,

- To a sol ution df.18-grams. 20%6hxy.pat bohid -CBM*ll'h4145ne (0 31 grams 1. 65 mol e)

- in dichloronmethane (5 m) was added N, N -carbonyidiim dazole (0.3 _grans,
1.85 nmol e). The reaction mxture was stirred at roomtenperature
- for 2 hours. TdiL Similarly, sebstiating N+i2-(d-rtethoxyptenyb-deraedthyletiol]eN-ethyl-of
(S)-N-[2-(2, 3-di.hydr.obe =5 . .
Y1 ot hy et HOPERERETIGRISHARIG nyoresiere wiDihST SamRepdS o FRrmE 12, 65
nmol e) 18030 anddokdwing thegirbeetir¢Ldedc)ibed Aisoveda Examplendbx ther fellowiagst i rred -
for 16 hours. The solv nt was_ev é)orat ed and the residue was

purified by flSOMPEHPERELT Vgye prepare

N-{2-[3-(4-tert-Butylphenylcarbonylamino)phenyi]-1-methylethyl}-N-propyi-
(1-carbamoyipiperidin-4-ylmethyl)amine, m.p. 182-183 °C, M*H 493; and

25 N-{2-{3-(4-tert-Butylphenylcarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(1,1-dioxo-thiomorpholine-4-carbonyl)piperidin-4-yimethyl)amine hydrochioride,
M'H 611.
EXAMPLE 5
30 Preparation of Compounds of Formula d as Described in' Scheme G

5A.  N-2-(4-Methoxyphenyl)-1-methyiethyl}-N-ethyi- _
1-(isopropyloxycarbonvl)piperidin-4-yimethvllamine dibenzoyl-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



silica gel using 2% methanol in dichloronethane containing 0.1 % ammni um
hydr oxi de. wippy/fagé7 ate fracti ons were conbi ned and concentr ggegpbHngdb €
(S)-3-tert-butoxycarbonyl am no-1 -[4-({[83(2, 3-di hydrobenzofuran-5-yl)-

1 -nethyl ethyl]-ethyl am no)nethyl)piperidin-1 -yl]propan-1 -one as a solid
(0.76 grans, 97%. To

(1) - 3-t et - But givear RORYInaod) i fotdee! Therdatch g waRRNzed u 880G orts- 5
1- net hyl et hyl ?éﬁ@f’am nﬂgmét)hy% pl peri d‘I’ n- i yl]-propan-1 -one (0.76 grans,
1.60 erral themaencgntrated 20get reduces prasne.cl hedesidpe wagpprtitioned r eact i on
moxture was spi t QAN o6 AR S ils WoBiufrPbicdrob e THext ure
was concentra%’et{(’q&egﬁgg’lyl arceedal}gé%é.nﬁ). % gEr_e.ssure'uancfct heﬁér%g?%ﬁ@ was
partitioned betagi@nhyfireys maonesiyra sulfataorganic phase was cansgntiaterl yoderxi de. The

o Con et r aielfSsd RSt dnh e ielhue vids! ijeliefo RELASGA chRmatogrhy 0N al ©
5_-|y| )-1 - et hovesshiga pek eiytingrwitho) %rwaethanagb inehieraform rontgining,@.5pe@mmonigiie as an
05 - 3- an no- 1MHORGSL, B proddcbuad\bitoh s He'dbenzayt-L farrate sait (et dher)

-St hyl ami. nol} - et givé Ni2emedhoxyphenyl)-fomethwtethyl]-Nrathy(-0 .-(isolgrmbxycarmyhrml ) and
L ‘ ) . : y 0 M

Gt SOPrOPYL Sl BNeRI S hEniarihg Bbendop €410 448 dtaing) @RI pANe, (10 M)

ol e) .10The 96-98 °C, Mft¢&8%T.i on- i xture was stirred at roomtenperature for 3
hours. The m xture was washed with water, dried over potassium
carbonate and concentrated to give a 20 resi due which was purified by

flash chr omat 86 apS8inilarly,substitating=N-[2144-mptissXyphenyl)-1-metngietiyl}oN-ethyl-

et or et .2\ AR WO A Lo BBRBO Kkl

di hydr obenzof amdisepropyi)chibroforhdty wdthophdrehivypdfamates, mptligliowmgthei di n- 1

-yl]-3- __OXODPLOPY: ' . Qi | r 669 ,
Vet 1] 1552, PRapGpPEOGRYptaBbARIA £aRRRRA G RBlo8 campBuids o fRRuiagy ).
H, 7.38; N, 7id3vas preparedes: C, 51.82; H 7.56; N, 7.88.

6B. Simlarly, substituting (S)- N[2-(2,3-di hydrobenzofuran-5-yl)-1-
“met hyl et hyl ] - N-et hyl - (pi peridi ne-4-yl nethyl)am ne with other conpounds of

..30 .. Fornul a | a, Ndpi[{8-¢arédri-Butyiphenylicarbonyipmino)phemdlel -frethyietioyl)-N+pirefyl-wi t h'

Beanpl o 6t NEeHrYponyBRSSR-e e e HRERERTe APE G T oD e
20
EXAMPLE 6

Preparation of a Compound of Formula |e as Described in Scheme H

ethylamino}methyl)—gigéridin-1-yl]-s-oxogrogy' limethansulfonamide

25 To a solution of N-tert-butoxycarbonyl-B-alanine (0.31 grams, 1.65 mmole)
* in dichloromethane (5 ml) was added N,N’-carbonyldiimidazole (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-
yl)-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 containing 0.1% ammonium
hydroxide. Appropriate fractions were combined and concentrated to give
(S)-3-tert-butoxycarbonylamino-1-[4-({[2-(2,3-dihydrobenzofuran-5-yl)-



1 -[4-(([2-(3-Trifluoronethyl phenyl)-1 -nethyl ethyl]ethylam no)- 35

hyl ) pi per Wi 99/43657y| ]| - 3- ox0- pr opyl } - net hanesul f onam de hydr eCTVERYAH02
rr]H 478; - 65- - 66-

1 -[4-({[2-(3-Trifluoronethyl phenyl)-1 -nethyl ethyl]ethyl am no)nethyl) -
pi peridi n-1-yl]-3-o0xo-propyl)-N-nethyl - met hanesul f onam de hydrochl ori de,
M+H 49iqmethylethyl]-ethylammo}niﬁétﬁyl)pipﬂaﬂﬁ{n[-12yl@;ﬂoﬂ'én - loneragnesdml(elrenyl ) - 1
- et hyl ethyl]eth Iam Rl-‘é met hyl ) pi peridin-1

-yl ] - 3- oxo- pr op¥ i rret hyl - met hanesul f onam de hydr ochl ori de,
M+H 507; (S)-N{1 -[4-({[2-(3-Trif luoronethyl phenyl)-1
-nmet hyl et hyl | et hyl a

-yl ]-3-o0xo-propyl) - 4Tﬂ3%}1§1t%§H§HX¥€ﬂngWﬁé#‘@8 iﬁﬂfggﬁ@oqih)ggobenzofuran-s-w&H

554; 10 s 1-methyl ljethﬁlém(rbbrﬂeﬂﬁl‘)ﬂ' béﬁdlmfyﬂﬁﬁbﬂiﬁﬂ Wéﬁ@)(bﬁsjgrams 1.60
- met hyl et hyl ] et hyl am no) -

pi per
- car bony! ] - 2- nefimMlle¥as addgrd 206 tf |“}'°3fF@f'1¥| arid 45@ f’%aﬁe‘d@a"m" mixture was stirred

hydrochl ori de, M”l‘doﬁﬂémperature for4 hours TheShixiird Was concentrated under reduced
-[4-({[2-(3-Chl orophenyl) -1 -net %ri/‘I]ethIamno)rrehl

pi peridine-1 - caeeﬁwmndéhm%?éﬁﬁ payfitionegilepyeen dishinwomes neanthiNe 15

hydrochl ori de, rﬁ?h@dromde The orgamc layer(wals Whadhkd with water, d{led over potassium
-[4-({[2- 2)3 Chl orop henyl) - t hyl et hyl'] et hyl am no} net hyl

pi peridir - cﬁ?@@?@tﬁ]angﬂﬁﬁ@%'ﬁé%ﬁﬂofg'\fﬁ/ S)pt-gpipo) UiteRARSsdihydrabenzeturan-
hydr ochl ori de, 2 1

- {4 ({[ 2-(3-Cnl oygghﬁ'%/hy'ethy”eﬁré"ag" 2 hetﬁ“f')?%p@ﬁd n VEPropan;i-gne ggan o

* piperidine-1 -cé-$basns, QQMIMdTh & f onyl - propyl ) - met hanesul f onani de
hydrochl ori de, M+H 536; and

(S)-N-(2-[4-({([2-(2,3-D hydrobenzofuran-5-yl)-1 -nethyl ethyl]ethyl an no) -
met hyl ) - pi peri di ne- 179 1(5)-3-aming-d4-6§2-(23slhydeatiepegfurant Srsird subthgletiylld e
g’(%/gfgl (7)'r5| de, Mh?l%ml%}‘}ﬁ&hgipﬁpendm gr}pro]parab-one (0.4 grams, 1.07 mmol) and _
Described in sCﬁlaq;grqpylethylamme (0 21 grams, 1.62 mmole) in dnchloromethane (10 mi) a‘Rou't e
(a) )

“net hyl et hyl I X e? v\%§ a%& %nétﬁar?éﬂﬁ%tﬂ)( gﬁIBF?@@&'P{ é’{;l%pns 1\§9)mr1'|ole) The

- met hanesul f onyteapthremmra-was)ﬁtmdmrQMQmperature for 3 hours. The mixture was -

: ) A e g . ! ani 4 |
0117 ol ¢) s Ay RO eet dieannt dovndlih St 4 Prolfifa 1 dnde™™
triacet 0@pbor ohsesidugevhidinvas gmﬁfrad,by(ﬂa’sﬁ@:hrmhamgmaby anlditida gélfusing 3%i rri ng -
for 5 FetHah i hdRRr-BABGRHE L8R 5% th%nwﬁya?g,%.aéd%aeroprg%? 4

grams, 0.117

N-{
. et
Me
N-{

fractions were combined and evaporated to give (S)-N~{3-[4-({[2-(2,3-
dihydrobenzofuran-5-yl)-1-methylethyl]ethylamino}methyl)piperidin-1-yi)-3-
oxopropyl}methansulfonamide as an oil (0.32 grams, 66%), M'H 452. Analysis %

25 of the hydrochloride sait: 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-ylmethyl)amine with other compounds of

30 Formula la, optionally substituting methanesulfonyl chioride with other chlorides;
and following the procedures described above in Example 6A, the following
compounds of Formula le were prepared:

N-{1-[4-({[2-(3-Trifluoromethylphenyl)-1-methylethyllethylamino}-
35 methyl)piperidin-1-yi]-3-oxo-propyl}-methanesulfonamide hydrochloride, M"H 478;



35 nol e) was added and the m xture was stirred for another 2 hours.

5% sodi um WO 99/43657 IEP9%102
carbonate (600n ) was added and the mi xtigge was extracted WIPCFI

di chl oronet hane. Evaporation of the solvent gave an oil which was

recrystallized fromether to give

S)-N-[2-(2,3,-dih
Errzet ha%esfjl f onyl Ipl ég 10@5)(&!?3?“{%00’5”?&%# g)i?l Wétrﬁggn%ﬂwéﬂyﬁh ﬂﬂ?é”imeth)éb
5 7Bpipefigin=1yi- Q%Q-WPMWMMWa&Wq bmrochlonde M'H

-nmet hyl et hyl | 4@bet hyl -
- met hanesul fony 1 - pi peridin-4-yl rret hvl ) am ne hydrochl ori de

(S)- N[ 2- (2, 3, - Di hatiedefi2dBdriinoromethyiphenyie tmetbylethyijethylaming)-- (1
-nmet h | f I 10
i sso et | n (et RREeH Tt e AN ety Pheninediiondmibe ! &, "¢
hydr ogen hydrochiptide, iMi&l QQZ 5mM) in ethyl ether. The solvent was renoved

2 bt anone. (3.0t fSPEFEAET R0 R BHan/EREAMMERVERNET L |

wer e col | ect ethaimd)piberidio- 1-yi]-8axagropyl)et-methyiPhenyisuifohamile-hydrochloride,

di hydr obenzof wﬁrﬁsiz yl)-1 -methylethyl]-Nethyl-(1

- met hanesul f ony peridin-4- 15 yl met hyl ) am ne hydrochl ori de (0. 99
grans, 9%, mp. NP-[BAF2{(B«TrifiGdroMethyighen@B1-methylethyllethylardito}-

{2 ot hancaut FADIPREEREG %ﬁé&&u%gtﬁémaﬁgﬁqﬂﬁoé%@% elrghesiirdriarice
(S)-N-[2-(2, Shydi)oblyddndﬂ)ewtbﬁvran 5-yl)-1 -methylethyl]-Nethyl- 20 (1
reLhanesulon o ke R 0 M B B 155,
85% prpeaﬁnhenl-carbmyﬂ -3-theftizhegulfongl-prapyemetnahesulfoffdmaideo! uti on was
stored err 16 hours. The deposited crystals were

col | ect and M‘leéﬁof“ﬁe’%gh%s 4t 70 [err]C to gi ve
(S)-N-[2-(2, 3, - di hySyNieH-o2HBChBrophenil-Tenéthyiethiljdtlyldiieoimethyit- 25

e o Vgt ol SRelihb T RSB e il =™ 27
(S).:N[2-(2, Bthmybibﬂdiemf@fsﬂoan 5-yl)-1-nethyl ethyl]- :
B R T e B e
foll ow 2@ piperidineHecgrborpdied methatiesutfonplentopyipmethaneditfanrnigle 7A, 7B, or
.7C the foll OWygv%chlonde MH &%Tgognds of Fornmula If were prepared:
(S)-N-{2-{4-({[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]ethylamino}-
.methyl)-piperidine-1-yl}-1,1-dimethyl-2-oxo-ethyl}-methanesulfonamide
hydrochloride, M'H 466.
25
EXAMPLE 7
Preparation of Compounds of Formula If as Described in Scheme I -

Route (a)

_ _ 7A.  (S)-N-[2-(2,3.-Dihydrobenzofuran-5-vl)-1-methylethyil-N-ethyi-
30 . (1-methanesulfonyl-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 &
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



- 4-

- 68 - N-{ 2- [4(222Tr|fluoroethoxy)phenyl] 1

- met hyl et hyIYVﬂl\?S{ﬁ@ﬂyl PCT/EP99/01102
(1- met hanesul f onyl - pi peri di n-4-yl net hyl ) am6de di benzoyl -L-tartrate hydrate,
M H 451; N-[2-(3-Trifluoronet hyl phenyl)-1

-nmethylethyl]-N-ethyl-(1 -nethanesul fonyl- 5
pi peri di n-4-yl nmrhqﬂa)tertﬁmhmsﬂeé and dhe Iixture as extracted with

e I SR et ) Dl o s

Merr]H 407; from ether to give (S}-R){2H#R B2dihgdbbehtaiororeyiiiimétagigthyl-N-ethyl-

- et hyl et hyl o
sul Tomyl - por i SrREege AT RER AimatnyDeirite B8 srae, %) dpy 99-101 °C.

Merr]H 487; N-[2 (3- Trlfluoron'ethylphenyl) 1

-nmet hyl et hyl ] -

sul fonyl pi perid e simviaracy . . , M+H 407;
N-[2-(2,3-Di hydﬂabemaggglféi_wy_t mrﬁw&ﬂlmetﬁylmwny@'bbmbhdé\l- et hyl - 15

L e e o R AL Ol S

(1- net hanesul f 0(r1ytheﬂhaaesmibnyléipyhdmlfwmmvi)ﬂmnﬂéy(dmGf'drﬁrlhb d24 ntrhéte) vas

N ESr L o M o dikdanale war smefhanel €2 m). o this Saltionayas addeg QM hydrogen

2
(
P
(
P
b

(1 -met hanesul fehmyider2iBani) th ethitethere te sohenbwad irdraovedinder téticbat €
hydr at e, %erf% 397; . .
N-[ 2- (3- Tri f | udERR e TRTERHe Was dissolyer 43 werm 2:puiangne. (B0 miteAfighes hours
iLJI f2 on)él ?:;1 per i ddtfz24’6y|tl‘f@b {a)ﬁﬁéMdlﬂé&@BéﬁM'dnbd Vrﬁ&édu?th ® é}v&{ : iy 2|-M+éi 405
5 V1 e Ste ATy A HT MR Mgty methanesufonyipperidns-
S)- N-[ 2463- Ch'ﬂh@ﬂ?%ﬁinbﬂdrd@fdﬁﬁé@@ by lgkark, @dw)l . ﬁrfemanaewhfﬁay'
i peridin-4-ylnethyl)am ne hydrochl oride, [[err err]
R)- N-[2-(3- Chl orophenyl) -1 -nethylethyl]- N—et hyI (1 rret hanesul f onyl -
. pi peridin-4-yl nat.hyl (8 (2 A5iRdibserize ]
N[ 2-(3- Amnosulfon XY PN propyl -[1 - (tert- _
ut oxycar bonyl )3 : M+-H 484; :
N-[2-(3-Ni t h I = J | I erdin-.
[y | m(e 1 : );%pn:nﬁy) rsz-(r:\th Fﬁ(? mwwasedﬁomrm y1)(1lmewaﬁynﬁﬁtatﬁﬁny pi per di
N[ 2- fi nosdft TfB‘PWFU%”HB?MR?’H\M;M'TGtPYU%@mWét91’9!7115 NOprrypole) was
(1- et hanesu dEB6iveBIiP B0 i) Thet-10bEBGIBOUs BMAMRL. NYEHRE BbiBidRas Midd S $5%

phosphoric acid (0.122 grams, 1.06 mmole). The solution was stored at 22 °C for
16 hours. The deposited crystals were collected and dried in vacuo at 70 °C to -
give (S)-N-[2-(2,3,-dihydrobenzofuran-5-yl)-1-methylethyl]-N-ethyl-(1-

25 methanesulfonylpiperidin-4-yimethyl)amine phosphate (0.454 grams, 97%),
m.p. 209-210 °C.

7D.  Similarly, substituting (S)-N-[2-(2,3-dihydrobenzofuran-5-yl)-1-methylethyl]-
'N-ethyl-(piperidine-4-ylmethyl)amine with other compounds of formula 4,

30 optionally substituting methanesulfonyl chloride with other chlorides, and following
the procedures described above in Examples 7A, 7B, or 7C, the following
compounds of Formula If were prepared:



- 10

(R -N-[ 2- (2 3, - Di hydrobenzofuran-5-yl)-1 -nmethyl ethyl]-Nethyl-

( 1- met hanegglobgspeh - pi peridi n-4-yl net hyl )am ne (28 grans, 6?19@”,51{95/3{fo]l[err]
CH err] 381, N-[2-(2, 3-gydrobenzof uran-5-y
1

-net hyl ethyl ] - N-cycl opropyl nethyl- 5
- met hanesul f onyl pi per| di n-4-yl net hyl ) am ne hydrochl oride, M H 407;

N-[ 2- (2, 3- Di hydr ohgpz. L X (1
- met hanesul f onyl - pi per| g%ﬁ-ﬁ}l%r}mﬂno a%a#g%géﬂgﬁh@rlﬁﬁ%wwa 395;

(S) - N-[ 2- ( 2, I3 neitenasyieonpipeddinst- Iﬂmh Damjne: difenzeyisli-tartrate hygdrate,

(1 -met hanesqw#}_pﬁg' pi peri di n-4-yl net hyI )am ne hydrochloride, Merr]H 395
:[] éBenzo(lSdloon )-1 -nmethylethyl]-Nethyl-(1

- met hane- (3 brifjopempethyighenyd)- VFW&Wﬁ}h’WHN‘IeHUI h&rmeb‘tﬂmﬁslﬂﬂodm- '

I-V[rrg[ H’:—%S’ﬁil ]plq&rldm# yImethyl)amn% Lfdr&&?ghda MrAg@henzol 1, 4] di oxin-6-yl)-1

- met hanesul f onyl - §S &rmdaﬁ:wugnomwnbemﬁemezwetswﬂnl\bemmleﬁ -TNethamer 1

{1 et hanesul PHROFERRRUHANERYNhpmhe SRS SR8 ol O R 206 10 EBiYs
. I\I-1[2 (ﬁaﬁe?um%nzoftrjlran 6-yl)-1 -nethyl (ra]gh%l] N—et hyI Vel 381
I(\I-[ge Ez 3-Di hydrgﬁgﬁbﬁgd?’d'lﬁ?'ﬂﬁ#ﬂe ﬁﬁ%%’ﬁg‘r W’%ﬁ‘yﬁ&?@wﬂa@ FBEYIRRRs hy ! -

(1- net hgnesul Hihd- N °i(dq, H 407; 20
2 (2 O A By ] ot oy DR

"(1- et hanesulM&h40%i peri di n- 4- yl met hyl ) ami ne hydrochl ori de, M+H 424. 1;
N-[2-(4-Methylth I

sul[ f o(nyl pi pe?/l di hqﬁ%{yﬂfw%mrg%ﬂéhﬁ;ﬁﬂoéhwﬁ @Q-N-(eihg]-@%%‘ag
- N- [ 2- (I ndan- Sulfenylpiperigin-frylreethyl)gmine dgb@nwli;ﬁgmm hydrate2d™H 407;

1- h | f I H 405;
N 12 (1 ndan- 5. y1 ) PR RftReh sty “ld'% O e L ber 1 di n-

2-

I m(aﬂﬁyl ) arfil mesthgniasgionybpipgedinidrrimetty amlne hydrochIonde M*H 397

2-(I'nd 5-yl ¢ din
| (tﬂy??anmﬁe)éébNggé?orlh§*£kﬁ@?§5§ﬁ*%6‘éYnﬂgﬁgﬂﬂsﬁwhnP&%MD'perl in
ulf

2-

|

yl pi per Wyl ) am ne hydrochl oride, MH 399; '
4-Nitr thyl ethyl ]-N-propyl-(1 -nethanesul fonyl pi peridin-

met hyl ) am ne hﬁﬁ Menﬁ&[himm-s-yl) -1-methylethyl}-N-ethyl-
( ben n- 5- l.et h a%fl\l-ethyl- 35
tﬁgnesuﬂ?aﬁ%w@vw‘ RBRO ARy ARTIE AR OUTT Ve AR 67 65 G
M'H 397;
N-[2-(3-Trifluoromethylphenyl)-1-methylethyl]-N-ethyl-(1-methane-
suIfonylpiperidin-4-yImethyI)amine dibenzoyl-L-tartrate hydrate, M"H 407;

nme
N-[2-(3, 44Imetbariasmmmmmm4~yIImtth)a®mmyhydrN:Ié@fi@el fgd® +nb2héne.0
on
(

FRZLLEERET
o ! l—|\<l—|—v\<l—|\<l—|

1~
~N e

N-{2-(3-Chlorophenyl)-1-methylethyl]-N-ethyl- (1-methanesulfonylplpendin-
25 4-yimethyl)amine hydrochloride, M*H 373;
(S)-N-[2-(3-Chlorophenyl)-1-methylethyl]-N-ethyl-(1 -methanesulfonyl-
piperidin-4-yimethyl)amine hydrochloride, [0]p> +11.2° (c 1.36 CHsOH), M'H 373;
(R)-N-[2-(3-Chlorophenyl)-1-methylethyl]-N-ethyl-(1-methanesulfonyl-
piperidin-4-ylmethyl)amine hydrochloride, [a)p® -9.4° (c 0.42 CH3OH), M*H 373;
30 ' N-[2-(3-Aminosulfonyl-4-methoxyphenyl)-1-methylethyl}-N-propyi-[1-(tert-
butoxycarbonyl)piperidin-4-yimethyllamine hydrochloride, M*H 484;
N-{2-(3-Nitrophenyt)-1 -methyléthyl]-N-propyI-(1 -methanesulfonylpiperidin-
4-yimethyl)amine hydrochloride, M*H 384;
_ N-[2-(3-Aminosulfonyl-4-methoxyphenyl)-1-methylethyi}-N-propyi-
35 (1-methanesulfonyl-piperidin-4-yimethyl)amine hydrochloride, M™H 462;



- N-[2-(3-Nitrophenyl)-1 -nmethylethyl]-N-ethyl-(1 -nethanesul fonyl pi peridin-
4-yl met hyl ) aMOR9/43687er r | H 384; PCT/EP99/01102

- (9)-N-12-(2, 2-Di net hyl - 2, 3- di hydr obenzof ur®@--5-yl)-1 -nmethyl ethyl]-N-ethyl -

(1 -met hanesul f onyl pi perl di n-4-yl nmet hyl )am ne hydrochl ori de, M:H 409; 5

- N-[2-(Benzof uran- 5- y‘f% -methylethyl]-N-ethyl-(1

- et hanesul f onyl pi petR)d¥-{2-(2,3,-Dihydrobanzpfurentdpyl) tmetayietul-desthyr i de, Merr] H

379; er{]ﬁt)l}]F,_’}bgh%bgﬁ p‘?pe?@»-l%ﬁ&ﬁ%%%é‘% 8RhR85%) Yodo2lee (c 1.0

“met hyl et hyl - N

- rrrrgt h)a/mesu?/f ]onyd:pgcpley iMIHB8%: yl net hyl ) am ne hydrochl ori de, M+H 393;

N-[ 2- ( Napht hal -2- th hanesul f onyl - 10

pi E)er |( di ﬁ 4- ;‘/ll (ranr;t(:a hyl %J%n(érg Eﬁﬁé}éée }/‘f%@’%ﬂg?’ﬁtéﬁ%@gjﬂhﬁﬂlmmpytméwb '

: ZF [|2 (Eﬁhrisgmn Gﬂyn‘ﬁétgénegmfbhyib@bhwhh%ﬁt@hmﬁrﬂe hydesomorigieUMFIQ aplypi per i di n-
me anm ne r

ront ooy 2a™ e DYIRAETe SieByarobbriobsah-nlstrmsthylethyl-N-propyl

(S)-N-[2-(2.3. @H’ﬁétﬁéﬂé&!ﬂéﬁﬁ lﬁé’hdﬁ‘r ﬂy)methyl)amme hydrocHBFuﬁé/ IMHaad; - N- et hyl - (

1 - et hanesul f onyl pi peri di n- 4- vl net hvl ) am ne ¥dr ochlori de
A sol ution of 1-met hendA-e3ripdmhengoiveamS¥irinaatyietidN-pereyl-n

di chl or onet haneu(rﬁ&hahésmﬁynqﬁmm;m-yﬁnaﬁﬂmﬁéapdre&hlsr?ae NrPads2, 3, - 20

di hydr obenzof uran-5 -1-nethyl eth -ethyl am ne drochl ori (1 21

grams, 510 il ?’P’F%ﬂ éﬁdﬂﬁa‘ﬁé‘h@@@‘%"'ethwé‘"meﬂm&e was cool ed
to 0 [err]C anéhlfonylplpende"—Mﬁl’eM)ﬁmd%Jd?oc?\ldﬁde W2 3g870! ) was added =

_ dropw se. Wen t addi tion ng te, the mxture was war nmed
to room t enper at ur e '&TE%I'(%BTD‘F%OP@?ZO%HQPXW -yl)-1-methyisthy-N-Bepopst ed

ammoni um chl ori ime + gani c | ayer

was extracted Oﬁ?g%ﬁ{lﬁé?ﬂ?@#%éb&%@A ‘@%"ﬁﬁ?ﬁf’%gq‘é@?:%ﬂ‘ﬁ'e"dﬂ‘

organi c |ayers were Magtda-Lihydrohengofiyran-6ait bmethyisthyll-NaBop!) , sat ur at ed

concent r 4Fed to“b'*‘%"’m’ﬁw‘p%g R BS USRS AT 20", T

- met hyl et hyl ] - N- et hylN-[2-{2,3rRibyrrabenzo uran-6-y[) 1-methylethyl]-N-ethyl-

sul f onyl pi peri .g). 30

A'sol Ut on of (& RTEDETORLARFIAREFR Mine B bCHoRSEN 1 331;

- et hyl et hyl ] - N- et hyiN+{2-(2 3-Dlhydrohge_nzofuran-e—yl)- -methylethyl]- N-cyclopropylmethyl-

- met hanes Ifon g hoe. nm| n .

t et rahydr gf ur a% ?g&ﬁn? 9&&&%@%5@@6.5%%@%@@@%%@ I]ch"r?sn\lég’n of )4P?’[ hi um '

glcum n3m20 _ hyNﬁZ-éﬁ?q)@-‘B'&bgﬂZOID4m1im-6i-yl)-t-metlwmbyl]ﬁNbethyl- (10 rqc ) I at 0. -

' , under a nitgc J hev; t t re ux
tenperature for@ﬂﬁ‘gﬁ‘?%“gﬁﬁy'a‘ bg}?&iﬂmeylﬁethyﬁgmmeéygfogzg%ger @g'rir??é‘ﬁ“per ature.

Water (380 m) was avd2{B-Methylihiopheayl}-hemethylethylN-ethyl-(1-methémd-l owed by 15%

o e a5 R AR MU MY 1ol v
The N- [2—(Indan-5-yl) 1-methylethyi]- N-cyclopropylmethyl-
25 (1-methanesulfonylpiperidin-4-yimethyl)amine hydrochloride, M*H 405;
N-[2-(Indan-5-yl)-1-methyiethyl]-N-ethyi-( 1-methanesulfonylpiperidin-
4-ylmethyl)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-ethyl-(1-methane-
sulfonylpiperidin-4-ylmethyl)amine hydrochioride, M"H 399;
N-[2-(4-Nitrophenyt)- 1-methy|ethy|] -N-propyl- (1-methanesulfonylpnpendm-
4-yimethylyamine hydrochloride, M"H 398; _
N-[2-(3,3-Dimethyl-2,3,-dihydrobenzofuran-5-yl)-1-methylethyi]-N-ethyl-
35 (1-methanesulfonylpiperidin-4-yimethyl)amine hydrochloride, m.p. 67-69 °C;



filtrate was washed and rinsed with dichl oronet hane. Evaporation of the

sol vent  S5yogousgye @ colorless oil which solidified upon s{@Rgpdimiiez

Recrystal l i zation from et hyl acepat e/ hexanes (1:1) gave

(S)-N-[2-(2, 3, -di hydrobenzofuran-5-yl)-1 -nethylethyl]- N-ethyl-(1

- met hanesul f onyl - pi peri di n-4-yl met hyl )am ne as colorless crystals (1.02
.10 N-[2-(3-Nitrophenyl)-1-methylethyl]-N-ethyl-(1-métRaiultSnyipiperidin-  7F-

N- [ 2- (4- Mot hoxyr hemyT o et Ay 6t Myl o R Bt Pyl 2 (1 ultcrlylpipe

i soDr oovi sul fwlm%ihlﬂml%ﬁ.rMM%%m' thvl ) ami ne di benzovl-L-tartrate '

To a mixture of N [Qfo./05 BRMANSY binydrobBRIINRRIENI-) Dbty Y- NedtRgr | di n-

4-yl met hyl )am ne h sér ﬁ{%i de (g. 2 rgrrrxg, 0. 55 mm)ma) I n %let(‘:"ml oroﬁrrgt hane

(10 15 m {--methanesdianypipediytaimebyianine yroshioride A Hhe:
EETRR L A ettt e AR

m xture was stirre err]C N was
concentrat ed 4ryteathyllaminebygseetierideeMald@7Bartiti oned bet ween et hyl

acetate and 5% sodiusbi g ' sIheqdrl | us magnesi um
sul fate) organic pﬂzg]ég'&laeigé ?gﬁ%@ﬁ{?{a&bg@hﬁgé%fégﬁéggﬂe%?@@s{%p . The residue
20 was sufiFrmethadesulfooypipatidindritmethydamiol hydroshiogde, M4l 383; el uting with
50% et hyl _ 35 151 C0 1M o] R AT _m_ | oxi de. The

- product was obt ai n'é'gﬁ?Ngﬁr%g&}‘(%g%’quﬁ%@x%@a@em rat gﬂla@g%@ﬁ“gpgi ve

N- [ 2- ( 40net hopipedidimgtymathyidarine dydrpthloride, M*H 389; Bindt hyl - (1 '

-i sopropyl sul fonyl gi L din- ' ' - |- : :

(0.'2?1 S?Iams, 51%’;() @-[ 1 gbr 465 '%’qﬁ%i')*@'g@'@? etﬂglg‘? %&%Ln&uﬁf@@lﬁuﬁgﬁﬁq-l arly,
substi tuting aynietiyjamind bydrpthdoride) MIHB86hy| et hyl ] - N- et hyl - '

(pi peridin-4-ylmethyl)am ne with other conpounds of Formula la, optionally

substituting isopropyl sulfonyl chloride with other sulfonyl chlorides, and
follow ng t he procedures deschowedlabove in Exanple 7F, the

foll ow co und
N[ 2- ( et hgz'%)rph
pi peri di n-4- yi-med esulftmyipi

(S)-N—[2I-(4-nyl)-1-rret hyl ethyl]-N-ethyl - (1 - met hanesul fonyl - 35
pi peridi n-4-y m ne hydrochloride, [[err]][err] (c 1.0 CHerr]0OH);

=72 - A solution OR)-métiighegulidrylpiperidimecthoarpody! chioride in

oipert di n- 4 yorupiege AT EREERIASIRE Supapsion LB i erryony
- N-[ 2- (40Vet hodipdreberizofuran-Sat)i-methylethylpetbylapineHydroobidnida é $.all igeamys, -5
pi peridin-4- yrlnrr%eotler%ln UARorsind Qr?en(zl%yr%l_);l"rﬁg FkteSvad bdbled s B ‘J(?,Oan[ier r1c
triethylamine (1.7 ml, 12.2 mmol) was added dropwise. When the addition was
complete, the mixture was warmed to room temperature and stirred for about
1 hour. Saturated ammonium chloride was added (20 mi) and the separated
25 organic layer was extracted once with dichloromethane (20 ml). The combined
organic layers were washed with 1N hydrochloric acid (25 ml), 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-ethyi-
(1-methanesulfonylpiperidin-4-ylcarbonyl)amine (2.21 g, 5 mmol} in
tetrahydrofuran (5 ml) was added dropwise to a suspension of lithium aluminum

~ hydride (0.38 g, 10 mmol) in tetrahydrofuran (10 ml) at 0 °C, under a nitrogen

35 atmosphere. The mixture was heated at reflux temperature for 2 hours and



5 . N-[ 2- (4- Met hoxyphenyl )-1 -nethyl ethyl]-Nethyl-(l -

- trifluoronetwolwuBésanyl pi peri di n-4-yl net hyl ) am ne di benzoyl - Lycarmpesorp2
M.err] H 423; N-[ 2-(3-Tri f[7der onet hyl phenyl ) -1

-met hyl.ethyl ]-N-ethyl -(1 -isopropyl -

sul fonyl pi peri di n-4-yl net hyl ) am ne di benzoyl -L-tartrate, Merr]H 435;

N- [ 2- (2, 3- Di hydeonisshipopdm, tdingeratire- 8Vate) @BOm&Mghddeqdqopwlmtbyme mbdure, (1

-i sopropyl sul f ony! - pi per idi n-4- th Lﬁﬁ mﬁ) Lta'rrt H
425, ol B 4% gt R 4 A0t P vtk By e 1
- net hyl et hyl ) - NnpieWas stlrred at room temperature for about 15 mmutes and filtered. The
- [1-(4- et hyl phen%/I sul fonyl) pi peri di n-4- amne trifluoroacetate, M
Itr

604; ate was\waspiedandfinsgd WJtBGECW% ﬁ pR&r EyaRaratien-of)the selyent. 1

-nmet hyl et gyl ) - '\béifechoﬁ’dlorless oil which £o11dlf1ed upon standing. Recrystallization from ethyl
- (i sopropyl sul fonyl ) pi peridin-4-y %gfam ne trifluoroacetate, err

556; and 15 acetate hexanerer((i ) [gswe hS)rfé Bacghysiabsnzeturanniy )ahmfﬁén’\&/'&m@ﬂivl -
-met hyl ethyl) -methanesulfonyl-giperidin-4-yimethyl)amine as color| Is (1.02 -
- (et hanesul fony%@}%emedl r? 4-vyl r)r'ieélﬁ '? am¥1e trypfl uor oaccoe?raetsgcryl\/{aesr(r] 528.

7H.  N-[2- (4- Me@hanesul f onyl phenyl ) - 1 -met hyl et hyl ] - N-et hyl -
(1- net hanesul f onyl pi peri di n-4-yl met hyl ) am ne " hydr ochl ori de 20
- A solution of N-[2-(4-methylthiophenyl)-1 -nethylethyl]-Nethyl-
. (1-met hari@sul f onyl - pi peri di n- 4- yI met hyI ) Bevtedchydr ochl ori de (0.25 grans,
0.6 it e) 4o 390K 1l _addedtoasolutlon
- of Oxone '(N . 'c-‘h'i n1) at 0 C After 2
- hours at O [errkp f pe @trete and t he sol utlon
was nmade strongly b r
extracted with et hylaf her P%é“w[%% Wthé&ﬂﬁ%)@ﬂeﬁﬁe@@ﬂphasm&fﬁ
(anhydr ous nagnéyimeting)anfioe bydrao)dommMQ:ramsed S&rraesole) in dichlorormedibanese(d 0

Gt her 1o 181 ve NTpReEpARRaRNFR O AL3 MBETER RobfiByRdlomd ARG 1
(1 - et hanesul f mhWLg8 peole)i The- @ammmmaesﬂrywm &) fodd 6(HouBs Theans,
92% . 30 fSsRue %v?asgc%ngﬁ{tgt& under reduced pressure a%%ﬂ_@eg betwesn ethyl

-73 -
Preparati on of acefmepodidd sddiGmrbicdrbonale aslulitss cThebdribd (lanSydreusamagnesmm

3[3? y (m?z tho: ?n(guiégegq%agw @ﬁe{%g%gdﬁ?oﬂmc tv%t%%glﬁgge %ﬁ%(cﬁegi[ préssure Fhe VeSIdlue

sol ution20f (S)was fubj¢dedtalcdiyminchemzaibgraphy bverlisjlica gehelutng withh $0%e-ethyi

t hyl - (pi idin-4- t hyl ] 2 0..6 d.t

(015 P GremaGacRle B o rihBb ereiel (LBl Vi

added dropw se as a dibenzoyl-Lstattrdte ealttmfgm&NQMéMétlmxyphaw%-ﬁ&tl@&etbyl}arm 0. 66
nmol ) in dichlo ?l)éstlrred at room

tenperature f Orl(l%ﬁ)&((Jﬁfsgpgogxgu{fwl%%er{pghf,-ymetnﬁ)arwag% HEARSE reduced

pressure. To th@.2iasgrdms, St5), M 9D ¢reectvesel.4 nl ) and phosphor ous
pent achl %I’sl de (0.14 grans, 0.67 mople). The m xture was

7G.  Similarly, substituting N-[2-(4-methoxyphenyl)-1-methylethyl]-N-ethyl-
(piperidin-4-yimethyl)amine with other compounds of Formula la, optionally
substituting isopropy! sulfonyl chioride with other sulfonyl chiorides, and following
the procedures described above in Example 7F, the following compounds of

30 Formula If were prepared:

N-[{2-(4-Methoxyphenyl)-1-methylethyl]-N-ethyl-(1-methanesulfonyl-
piperidin-4-yimethyl)amine hydrochioride, m. p. 85-86 °C;
(S)-N-{2-(4-Methoxyphenyl)-1-methylethyl}-N-ethyl-(1-methanesulfonyl-
35 piperidin-4-yimethyl)amine hydrochloride, [tx].;25 +11.8° (¢ 1.0 CH;OH);



heat ed under reflux for 2 hours. The solvent was renoved under r educed
pressure aggh bdpfagdsesi due was partitioned between ethyl acet

sodi um Flydroxi de. The organic |l.gyer was washed W|t ,F?géekﬁ?f\ll ed
over sodiumsulfate 15 and concentrated to give

(S)-N-[2-(2, 3-di hydrobenzofuran-5-yl)-1 -methyl ethyl]- N-ethyl-(1
¢ g}é or g/[sg'r f fﬂyhg'l PR i2L 4 EBR By TLAB RN S OHE-Rbthah GaukBndlr TS,
(S)-N-[2-(2, 3pmewm4o3matzwl‘)ammnmd5nc)\lomde rfetlo%syrla@ﬁyq:]wl\clda@w - 20

ror phol i ne . NAgg et AR AR R am ne (0. 12

grams, 0.93 bﬁﬂin-l4l:ylmethyl)amlnetcﬁtie“nabyid.r-taf‘ttate,rm.(01@19ﬂ1209®$ stirred at room
tenperature for 16

Th t d und duced
pressurers and the rgs[?aﬂl‘iﬂ%%’g’ﬂg enm’%@mﬁ?({ srove d:Jthez)rz)rGre?ﬁgne

and water. Thmﬂgéﬁﬂ{ywéuwﬁwpwﬁduﬁwmemywmmtdmlzwm.aamate M fEgiat e and
evaporated to give

“chr omat ogr aphy on Q‘a[?‘r@ijﬂg'é?r°ﬂ'§f"?¥§f’h§0w 2?’%}?‘“5&‘8&'&'@ ﬁn“ﬂ%@?&%yl' Appr opriate

fractions wersuufaaviaipréﬂehnwgn@maﬁmee&bér@o '-Illértrate M*H 435
(S)-N-[2-(2, 3-di hydr obenzot ur an- WB/ -rreth | et hyl]-N-ethyl-[1

- (nor phol i ne- 4- sul NdRy2:B-Iyhysrpbenzel udldioxise Gy Fdﬂ?th)é‘eth)"] -ethyl- as an oil,
-( 0 179, 15035% (1%8&&%%&6@@ Bﬁg@ﬁdfrﬁh%lln{étﬂfrl)érhﬁe B)Héh?&}lll_%hﬁ?e fwmmsFound C

H_ 7 uires: C,

SB Sinilarly, sub's{?rlﬁ't(rﬁ'lt%B(’S}Phﬁ:‘Y‘QafPQnﬂafﬂmﬁ!Rﬂ'%ﬂbWW%F}W'}}NWPPW
-met hyl ethyl ] B $4-mfthynpne.k\h§ﬂfexwpﬁpmraﬁf4 QIrﬁbmyuwmé iﬁnba@awstewm s@aher

conpounds of substituting hol'ine with
other anines, and NdRHBW#-tert- BHU'Pbﬁﬁﬂ@ﬂbﬁ@éammo)Phenyl] 1-methylethyl -N-propyl-

- 74 - et (.sopm&hlf&%p%ﬂug-4 ﬁnﬁwm.lnﬁ,e&mu&@@ceiaé 86e; Gppounds  of

Fornula | g we are &lﬁ STrf

| uor onetéhyl phenyl ) NH2- [ﬁ'éﬁfﬁﬂ Euwmh?nwpﬁbﬁwlammomenwbi et wi-N —mopyl-'

sul fonyl)-pip I + r]H 436;
N-[2-(2, 3-Di ik ﬂ%@a;}rﬁeg}dk&%)@?ﬁ%ﬁ@ﬁl e mgﬂ?&%%ttmﬂﬁaﬁaﬁ% N

[1 -(dinethylam nosul fonyl) pi per| di n-4-yl net hyl ] am ne di benzoyl -L-tartrate,

- M-H 445 - ehi)-4 bt smpby! phenyl) -1 "
-net hyl et hyl [ - N-et YT 1T

~ sul fonyl ) - pi pE-methans ideate, M+H 436;
R T = e e—— o CAE R
% (1-methanesulfonyl-piperidin-4-yimethyl)amine hydrochloride (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 ml) at 0 °C. After 2 hours at 0 °C the
volume was reduced to 10 mi 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 hydrochloride salt from ethyl
ether to give N-[2-(4-methanesuIfonylphenyl)—1 -methylethyl]-N-ethyi-
(1-methanesulfonylpiperidin-4-ylmethyl)amine hydrochloride (0.25 grams, 92%),
30  m.p.92-93°C. ' '



Found: C,-57.01; H 7.93; N, 8.53. Requires: C, 56.99; H, 8.19; N, 8.67,
" M H 436; WO 99/43657 (S)-N-[2-(2, 3-Di hydr obenzof ur an- 5- ylpPcTAEP99/01102
© -methylethyl]-Nethyl-[1 -(1,1 -di oxo- 15-73-

t hi onor phol i ne- 4- sul f onyl ) pi peri di n-4-yl net hyl ] am ne hydrochl ori de, MtH

- 500; (S)-N-[2-(2, 3-Di hydrobenzofuran-5-yl)-1

- -methylethyl]- N-ethyl-[1 - - EXAMPLE 8

 (thionorpholine-4-s on epi di n- 4- t am droc | orid

. Analysis % %PBQT%{!&'P@O égmlg?u ?_?4 E/gr%’yagﬁ 588 gpléesmeg: 53. 46;

H, 7.69; N, 8.13;, M-H 468; and20
- N-{2-[3-(4- terts%uty e F
" [1 -(dinethyla HaliR .I4
r obenzof ur an- 5-

SrSrZ,\t hvl et Bvl | et hvl aﬂ%6|%¥'§0k?6§)§‘é'f% (%%\é' dr P?%H@"%V'har%ﬂmeﬁwllé\' aci d
25 eth{-(BipsHsihal-Aime hmmeﬂ(e d&aﬂﬁ grssrmmolé) aAd WEth@ammedo.15

- trimethylsilylcyanide %, e) in acetonitrile
was heat ed unde@ramss I 48 migpley PRJG"Pme ane (4 ml) at%&maﬁ@ﬁdeﬁ dropwise a

(9 -N[2-(2, 3- dé&MWn%?%ﬂ%?ééMf@ﬁc%cM'(b‘O% JFBEY0. GS Iﬂ‘%&l) Ncﬂ&ﬁldh‘o‘me’thane (05

(1-chlorosul fonyl p Jperl di ne-4-y hyl ) am ne (O. e)

acetonitrile wa®)adoedisye Wﬁ%s%ﬁ"%i %FrFQOWé§mﬁééﬁ’"§6 f@l"n‘k@hoqféfaﬂ,@dhﬁép‘vaﬁ'fot her
5 30 hour S g&?{q, %

evapor at eg to was %Jeeggygp%d%ég bFe@sM@l (.:m ki ur| % Qélﬁ‘fgd Vydac

~ C4 col umn usi ngang phosphorous gegtacelatide (0. 1546@%%1\/9'5 ma@@oﬁhemnx@re;wm ai ni ng

© 0.1 %trifluoropestd fnd5! gﬂuxf "2 pops: ADRILRIEhPhES terftidaUhitel Rlcfiobd ! Ned

and evaporated to give (S)-3-[4- ﬂ'

 di hydrobenzofurra'ﬁsgl@la)‘dlhef?étdh’ﬁlvﬁshpal]t@@mmﬁ@'}ﬁﬂwl‘@qeﬁiepedﬂ&ﬂ sngium- 35

sy onyl am o] - RGN Fnd Gigink Saybr WesdthBa SRhicfind b Glet sédlurh bR 51

454. Anallsi s oandeancantrated ggive (S)-N- [8-(%,8~d1wdrqban@ofumq&yr)ebmetnylemﬂ}e8 H,

A . 7l ) - N- propyl -
pne trifluoroacetate, l\/HrH.

5. 89; MPLE
-9 5 W &%gafg? IroOsHifoqylp P eégm & n“&e‘“¥""’r9?:}P?rﬁ‘Fa \ﬁ?ouso scr PBarEg(A

Scheme K 70%), 88H 4Q(1S) - N- (2- [ 4- ({[2 (2. 3-Di hydr obenzof uran-5-yl)-1-

met hyl et hyl | et hyl am nol net hyl ) - pi peri di ne-1

-sul fonvil et hyl ] met hanesul f onam de To a cold solution of

2-chl or oet hyl sul f onyA miktues ofdeS)-N3[232, 3ydiaydrobanz@uran-5-yl)-1-metgiétbyl]-Nrethyl-

di by obe8zof ur S pRETRRRAGH LY RIRE T .18 48 bt Dol raptia e

(0.60 ©@cGingranmt, 095rmmbh and wiisbhpeopybetbylamine(0. 122rains, 0.8Benmelatini on

oS "5 e Byt 10 ) WA U BEELA el leslfr 1o, "H0NEHAH L)

- to |l eave a residae.refbeed erxdetwedusad 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-yimethyilamine
as an oil, (0.17g, 85%), M'H 452. Analysis % of the hydrochloride salit: 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-dihydrobenzofuran-5-yi)-1-methylethyl}-
N-ethyl-(piperidin-4-ylmethyl)amine with other compounds of Formula la,
optionally substituting morpholine with other amines, and following the procedures



purified by flash chromatography on silica gel eluting with a gradient of

25-50% 15 e in ethyl acetate. Appropriate fraction I ned
and evapor&%gﬂﬁé&n gi ve Pel/EbS G

(S)-N-[2-(2, 3-di hydrobenzof uran-5-yl) - 1- rrzathyl et hyl ] - N-et hyl - (1
- et henesul f onyl pi peri di n-4-yl methyl )am ne as an oil (0.36 granms, 46%.

o mot hy! 1 or naea ey Hepfe FHEATRAS R lokii Siheoed & PR B |
mol e) in m nerepared:l . The reaction m xture was heated at 120 OC for 30

m nut es, and cooled to 100 [err]C A sol ution of
(S) - N-[2 (2, 3-di hydr obenzof uran-5-y

1- met hyI ethyl]-N etN}LE-(Gf'![ﬂfbombylDmmm+bmmeﬂh¥ﬂ=m-eﬂ1wﬁtﬂdyh9tayhm®0( 0. 36
rams, | Th
RTS8 o SR oS YR e, Rfioepl| 2t once. e
sol vent vvag EvaporM—@(&B*Bhydro@dum{m4]d|oxm-6-yl) bmﬁw&aﬂwl}dﬂr&tnyhe resi due was

partitione I
has dri eq- over TaPRLY|r e RERHAEERAREF iR Barine dhenzeyicuflding | aver
resi due whicha4@és purified by flash chromatography using ethyl acetate.
Agpropriate fract! us Mt St RN SRE- CERRMIANE byl Eimetnyiaminc-
- met hyl €0 hy| | sulfioriyijrpiperidired-yirhgtpyllaeninel dibendoyl-L-tartrate, M"H 436;
Analyals % of 1 ne. IANGERorD BRaraeranREn Ry thepedaftRenitil: 5" 1o
.Re(;g ires: (pyrrolldﬁe-ﬂ&lﬁa?/l)ﬂitlaeriﬂiM—glrﬁéthﬂ]a?tﬂne hydrﬁcl:hloride. Analysis %: - -
- N ' ) t1t.ut - t.h ]
chloride with F:?”Eﬂ'lcgr%p(ﬁ'arﬁad&& 8.53. E‘Elﬂﬁ‘?ﬁ:’l Séﬁﬁbrio%g& ?gdsfgql?'oﬁghg t he
) E) rS ;)Cle\fll(.ll’ es4d((ascr i bgg)- Nt{aﬁe gl-mhﬁltah?zeﬁﬁén 5-yi)-1 -methylethyl] N-ethyl-{1-(1,1-dioxo-

nzo -
ot Pyl ) 55 ber | AnAEOEROIRT-SRpISRRBRSTSh ARy Ml ire RGN A 50 "k
5 pr epar ed. (S) N-[2 (2 3-D|hydrobenzofuran-s-yl) -1- methylethyl]— N-ethyl- {EXANPLE 10

E(r)ﬁtp 2r ?;i) 0200 thloniorﬁq gﬁ{ogyl? 5&1 -4 ygg?stB@fﬂs/cr%F%cg?ﬁﬂ%r’&” nflySls %:

~-net hyl et hyl | Fyupd:apy83.47; H, 7.56; N, 8108; Requires: C, 53.46; H, 7.69; N,8.13; M'H 468;

- met hanesul f onyl,- pi peri di n- 4- vl met hyl ) am ne

N-[2-(3-Ni t ro% nyl)-1 -nethyl ethyl)-Npropyl-(1 -nethanesul fonyl pi peridin-
4_-.%/11._rre§iﬁtvl )iam' ne (30-[B)H- tanceumﬁhmlchmﬁnymmn)pm@qn -6ibylethyl)}Meppglebi ned.
Vil et hano

resulting 15 ([%?dig\ghx%naﬂo enﬂ%'ﬁ@di X'HEFQ'P%@ Vﬁﬁ?m?%%k@ @%ﬁﬁgere |

vacuum The residue was . di ssolved in ethyl acetate (10 m) and a
sol ution of p%tca53| UIZ (ilgr(g,%rﬁhy rggenzo%n-s-yn-
1-methylethyllethylamino}methvi)piperidine-1-sulfonylaminolpropionic acid -
. 25 A mixture of B-alanine (0.05 grams, 0.56. mmole) and trimethyisilylcyanide
(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 -chIorosulfonyipiperid_ine-4-ylmethyl)am_ine (0.2 grams, 0.50 mmole) in

acetonitrile was added and the mixture was heated under reflux for another &
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-methylethyllethylamino}methyl)piperidine-1-
35 sulfonylamino)-propionic acid as a trifluroacetic acid salt (0.14 grams, 51%), M*H



in water {5 nl ). was added. The m xture was cooled in an ice bath. 2-Furoyl
chl oride (0.Wo9Missnas added and the entire mxture stirred fecTZrbmane
The | ayers were separated and t he7®fganic | ayer dried over

magnesi um sul fate, filtered, and 20 t he solvent renoved. The resulting
~oil was taken up in isopropanol and 1 M hydrochloric acid (1.5 m)
in ether was ad&edAnIlyensl",e:sEdwidng 43.P2; lvl:a&%iMk@@cRemﬂes C,48.08; HIi5.88] in a

" desiccator to %l. e7éjgk{2 [ 3- (furan-2-carbonyl am no) phenyl ] - 1
-met hyl et hyl } - \ér yl - (1 -net hanesul f onyl pi peri di n- 4-yl met hyl ) ani ne

- hydrochloride, Merr]H 462. 25 10B. Simlarly, substituting
N-[2-(3-nitrophenyl)-l-rrethylethyl)-l\l-mﬁ (1
- met hanesul f onyl pi peri di n-4-yl net hyl ) arf ' ot her am nes, and
optional | g Prepasdtioh wf iarGprapdunday IFoerhlilarh de Daistribeatih@chemehony |
- chlorides, and follow ng the procedures descri bed above in Exanple

1 OA the fol |l @p.ng( Emggnﬂﬂzﬂ,siiﬁlhydrobendﬁﬂrrambgl)h- wer e prepared:

" N-(2-[3-(Cycl ohexanecar bonyl a noenl-l- t 1 ),- N- rI-
[1 - (rmor phol i ndDEE¥NES & peridingts s bl Jagmide \p

. ﬁLI?Z [3-(2,5-D Toac<|>ld golutron of 2-chloroet|'|1ylsulfon51 chlonde (0 5132 grtﬁ?] 1| 99[ I

oxo-pyrrolidine-1 -car am n me e -

~ N-propyl - [1- (mﬁﬁglw@ﬂammmﬁmy g@dﬁ?f’ﬁOﬁWﬁ&%ﬂleq{és -N-{1- Q¥3)
hydr ochl ?6' de, gihydrobenzofiytR- 5},/b‘1141%5thylethy N-ethyl (plpendm-4 ?llmethyl)amme (0. 60

N-{2-[4- (Cycl ohexanecar bonyl ani nhlﬂ - et hyl et hyl) - N-pr opyl -

" [1 -(norphol i negfa!“ﬁaa?%%m‘)ﬁ)'ﬁéﬁ'q "ﬂmgg'@PPré? )I]H}ﬂ'ﬁécqﬁpd?‘%ﬂ?&ais&@"eMH

+ 513, at room terﬁbéram['élfcfr EehoufWashyd #ith Maidehe@wed dvet potassium

- -nethylethyl)-Nprop

[ 1- (nor phol i ne-cﬁftl%?éaﬁyﬂfrﬁﬁ ?@quﬂieﬁaﬂpfﬂeﬁé? f?ﬂ"férf?ﬁgu?‘ry-(ﬁh%fﬂﬁ'%‘ﬂ%s M+H

459; I&unfled b*\lllé& ok RIgPAMy| dhesitaCadl BRNG #ith BQradienydileslso%
. -methyl et hyl) -

- [1- (mor ph®i i ne- hexang mtwl pepiota. i Apniontiate frackyis|ware semhineraoel yEPaEedPH

| > et hyl et hyl }- 95 éﬁaﬁf@&éémb’% ORISR AR by SR RLaAADY - T

- (nor phol i ne- 4- (mﬂmeyquwtmqrﬂl 4”@&‘%@1@@4\? asrRh el (AB6igsans, 46%).—
- N-{2-[3- (4- Met hoxyphenyl car bonyl am no) phenyl ] -1 -nethyl et hyl } - N-propyl -
[ 1- (nor phol i ne- 4-car bonyl ) pi peri di n-4-yl met hy I%pam ne, MtH 537, )
N-{2 [ 3- (2- Met hoxypri@qu@uhmﬂwgﬁhangpp!fmm gle 1%@3& ét&ﬁiymm«;)m opyl - 15

: I I '

(2 13- Plar an-SyeBPRBAC D bl 6h R Ryl [ ot s, 1.2
[ 1- (mor phol i ne- mmo&o bunyieyqjuopeﬂ‘haureaemoy |nmﬁurg/w?ah¢a1 ed a0 @tor 30 minutes,
N, 3\t bt Aofery h LAg) BRI e o BFYGL Skt 0P -
N-{ 2-[ 3- (Thi Opmemmmm]wmﬂ-amppasnfphylpiperidetwmtwawm (©x3spgrams,
[ 1- (ror phol 1 ne- 049£ ﬁﬁrnpomxlcﬁrﬂétﬂwérmaﬂuée Wagghgéﬁ l\lﬁgg dhce. Mﬁg ré&éﬂon 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 ethyl 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- '
sulfonyl]ethyl}-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.



{2-[ 3- (Napht hal ene-1 -carbonyl am no) phenyl]-1 -nethyl et hyl } - N-propyl -
[ 1- (mor ph ar bonyl ) pi peri di n-4-yl met hyl ] am ne, I\/[err

N-{2-]3- (Zwlqb%/r opsﬁenyl car bonyl am no) phenygl-1 - nethyl et hyl } ﬁl%?goﬁmm
[1 - (norpholine-4-carbonyl)piperidin-4-ylnmethyl]am ne trifluoroacetate,
Merr]H 551; N-{2-[ 3- (Phenyl car bonyl am no) phenyl ]-1

- et hyl et hyl } pr 4 -

- (nor phol i ne- gl;:arlg)ony l)f Sube 'tUt(P gné hlo"oethyl s‘l’ §°" cr?éorg[dre leﬁhu%?l’(:)lgrc {ozﬁy e,

507; sulfonyl chlqndg,zar[ct#o[lmmun ther mpnedwes:d@swhgd abovedn Example] 9AL

- et hyl et hyl
{1 (mor phol | nETAPERIR fp s-ainyarabpnzofuran &yt methyietyliefyigming: 5
N-{2-[3-(4-Br mﬁwhwnqnmm-ny@nwrmﬂpmymmmesmlfomm| M y502, Wapr opy| -
[ 1- (nor ghol i n afe@r bonyl ) pi peridin-4-yl methyl Jam ne, MtH 585;
' {2-[3-(4- IVE enyl car bonyl am no) phenyl]-1 -nmethyl et hyl }-N propyl
N- Ro7'S i

[1-(

N-{ 2-

N-

nor phol i ne- 4 car bonyl ) pi peri di n-4-yl.nmet hyl ] am ne, M+H 521;

[ 3- (I sopropyl car bonyl ani no) phen YN hyl et hyl) - N- pr opy! - '35
-'met hanesul f onyl - pi peri di n- 4-yl met hy drochl ori de, MtH 438;
-78 - PreparatidN-df 2 @&nbﬁkr&is;df Ebhmile rasddedcebedin) fdhemd [ - 1

- met hyl et hyl } - N- pr opyl
(1- me%/hanegul}fonel p%erl di n- 4- yI met hyI@%H}?r@ l\/HrH 500;
N-{2- [ 30( But yigar bRHZ3(¥ 12071 :
(1- net hanesul N- 4. , .
N- { 2- [ 3- ( Fur aR-2EE18REH : ENMenvIamiag | ethyl} N- pr opy! -

(1 -nethanesul fonquz-K)@—N'tfbpheﬁyl)Lh -ﬁﬁéthylét}@lmaﬁopwHn@ﬁanesulfonylplpendm-

N-{2-[3-(4-Fl | -
(1 et haneout VERDRAUNT (00 THSNANL tt PRIRH 2 on GRHoR 585 b were odmBihec
: E\Fl{ 2- E ﬁ ( NO”%’#VWédh@ﬁM'(WhﬂﬁWWm{ddenétedeb)d L&f mrh}s Hr?fﬁ ome relf/&lgn% -
ne anesu ri m ne roc (0}

o N{2-138(oycl ﬁ@@ﬁ&éﬁ*ﬁﬁ?{ﬁ%"ﬁ }’Pvﬁd uﬂ%%ﬁ’?f"é‘f’ﬂyﬁbel(ﬁ%‘{"f?y‘?’as

_ §\|—l{ 2m[9£1 h?gyes :Ja.ﬁgmdmn pmgt ﬁbel’iaté_-(}’d) m)tdnhw 3 lscmmim dif)ﬁdtaseimh%arﬁmaté/m%ﬁé)

clonex C on - n - -

(1- met hanesulmm?rﬂgﬁiwa?ﬁgg%% M‘ﬂ%ﬁ&aﬁé’@%ﬁ w %Pumﬁy
N-{ 2- [ 4- ( Fur aghigride(0oanyl) avais added AsdiHe] entire ﬁ‘mﬂ‘riﬂsﬂtrbd’fdr s\hcmrapwe layers
Tl B oS Bl il oo e, SRl FaRomy oo ted ana ™
. (21-net fmnesultfh@rsblvanmmwem athykéﬁattinglo)tamsmémytdmaéﬂmpml aMfM448 20
, R(r)rgt ﬁ\”( 2% hvl |h¥q_r@§rg9r\9|amd J\I- é ml) 13 %h%r %%lsfaggo cY | eerne\éhlg‘ﬁé g(a)IP yvlag Wteregj %ng nvil-

- (nor ghol i ne- dnéiﬁhlacdvélcbﬁoﬂﬁf? Neﬁeqsx(fumt Bschib@ﬁylammo)phenyn- :
N [ 2-(3- am nOP rr]neert]ﬁ/ylgth);]}- N-propyl- hAnesul(?onpry perlLilnA-yFDetiqu)alnlnrrmlg 4-carbonyl) -

hydrochloride, M'H 462.

25
10B. Similarly, substituting N-[2-(3-nitrophenyl)-1-methylethyl)-N-propyl-
(1-methanesulfonylpiperidin-4-yimethyl)amine with other amines, and optionally
substituting 2-furoyl chloride with other carbonyl chlorides, and following the
procedures described above in Example 10A, the following compounds of

30 Formula }j were prepared:

N-{2-[3-(Cyclohexanecarbonylamino)phenyl]-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochloride, M*H 513;

(1



pi peri di ne-4-yl.nmethyl]am ne (78 ng) was di ssolved in N, N-dinethylformam de

25 (2.5 MO WM3657- sul f am dobenzoic acid (40 ng) was added. PGI/ENWSH1102
sol uti on was added in order 4-net@yl-norpholine (0.03 m), 1
- hydr oxybenzotri azole (27 ng), and

1-[3- (di met hyl ami no) pr op % 3-ethyl carbodii m de hydrochloride (40 ng). The

resulting mxture wal- {Eﬁé\( Ldiexo-pymilidineripearbenyiaminginhenyl]-i roefbylethgll- 18
hours, and . The

organi o ayer vpropHPAmBEclic AREfdGhpERi el tnaXyRERLAE

sol vent was evaMdﬂéBé.d and the resi due chromat agr aphed over 5| lica

: |, elut th 5
R (2[5 (4 Sul T anonylARLsyPRdonshEnecarbonyismib EHpAAR T Fck )R- ot
- et hyl et hgl } - N-[pr(oopphdlite-drariptnyl)piperidin dayltnethyljaminechyddichioride yMti 613;1 | ani ne
70 , M
% " R YRR RY SN A R heny ) - 1
- -met hyl et hyl ] - N¥gmmogholine 4-carbony|)bﬂ)endnn-4—ylmethyl]amme hy_drochlonde M*H 459; .
hol 4- b 4- t r n (0]
Formul a i1 and subsiHeuEtHEPEoLbr Sateap s et i e R PRz ¢
" acid da¥( momhoﬁaw-wnbbrfynbbenwm@wylimtwnmméUTyelﬁocﬂmﬁéIMWS#’@OVG in

L2015 (8750l 1 amoy R RN RBR Ry RRet: Gl Mﬁhﬁkﬁ{ﬁaﬁ?

- [ 1- (nor phol i ne-[4-(rorfatipé-proapissrytipiperidisdrginaiHylamineg MiM&3gchl ori de, MiH

- 586;

© N-{ 2-[ 3- (2, 3- Di hydr S¥ERFSFMethasyRhawisaTRomamiyRRRerl L-methrating-Npray--

N-propyl -[1 - (n[or(pfmbhdnee4-caaw@wip)eﬂduﬁanytdknwﬁamm§eMmIssam ne
hydr ochl ori de,

H- Pyr azol e- 4- car bonylNz é%[:%\]{gj Pfﬁgfﬂ)‘y‘]’h@wcﬁﬁoﬁwa&"PR)P'?e’&-]D\’B\%YlemV‘}’ N-propyl-

[ 1- (rmor phgl i ne-[4- (m;mnuéhma@mnmpmeﬁdauwmawy]]Mn@eMﬂM@3?0hl oride, MIH
497; I ne- 4- car bony| am no) phenyl ] - 1

-nethylethyl}- 15 'I?_?\Ti% %596-2[@rbonylar# XO)phenyl] -1-methylethyl}-N-propyi-
M( rrﬁr Egzl i ne- 4- [ﬁfr‘@eﬁﬂdhh@-lmﬁrbfl;gp eﬁd.ﬁat)ﬂmb]rgqam@.ehwplnqghl ori de,

dr oh |
, 41 di oxi ne- 6- car bony é?ﬁ[%g)'ﬁfh'é gre-2- carbony%mﬁrio)ggé{)yhyr@@ﬁylefhm_W [1

Nfrr]t)rp]hal %gg 42[gqmaq:mduhmn%rrwy?pnﬁeudnﬁmﬁaﬁbir@nérﬂme M*H 557; hydrochl oride,
: ejrr
.2, 4-Tri &%l e- 3- car b’&@[%HMW@r?yﬁrbqnwiﬁﬁmﬁgﬂh@ﬂww-)methylethyl} N-propyl-

N- propyl - [ 1- (mIﬂRH@FpH@ﬁnéﬂfc%&m{yggngahdiﬁf&ﬂﬂn@ﬂﬁnéﬂmﬁ%t Ryllsa81 ne
hydr ochl ori de,

(R -N-(2-[3-(4-Sul f dbsdy tba!qr%mtb&nvlﬁaywwyﬂ -1tmethyiepiliehpyonyl-
N pr opyl - [ 1- (i S(@gﬁﬁibﬂaﬁﬁéﬂ%%é?ﬁgggémﬁ?Eylﬁ'ubfhyﬁaMinEeWM'sb?m .
ydrochl ori de,
(R -N-{2-[3- (I mi dazdN2-~ Iﬁ%ﬂaNB&W?W@MW@WW]M@W!M@M@MW]\Lwpylopw
- l[\/[ler ]( hsoesowl R (RRFHONREN L oaP HT) bB EAiiA- AR AR It SHRRD ! Atk 684,
| N-{2-[3-(Phenylcarbonylamino)phenyl}-1-methylethyl}-N-propyi-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyf)amine trifluoroacetate, M*H 507;
N-{2-[3-(4-Chlorophenyicarbonylamino)phenyl}-1-methylethyl}-N-propyl-
[1 -(morphoIine54-carbonyl)piperidin-4-ylmethyl}amine, M*H 541;
30 N-{2-(3-(4-Bromophenylcarbonylamino)phenyi]-1-methylethyl}-N-propyi- .
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine, M*H 585;
N-{2-[3-(4-Methylphenylcarbonylamino)phenyl}-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine, M*H 521; :
N-{2-[3-(Isopropylcarbonylamino)phenyl}-1-methylethyl}-N-propyl-
35 (1-methanesulfonyl-piperidin-4-yimethyl)amine hydrochloride, M*H 438;



-

Route (c) 30 1 CE .
(R) - N-{2- [ 35 d oxyphenyl car bonvl am no) phenyl ] -1 - net hyl ;

N- propyl - %vdﬁvﬂ?é;'[ 1- (rmor ohol i ne- 4- car bggyl ) pi peri di ne- 4-yF§E€Eh%ﬁI?Ié% ne
(RR R-N[2-(4-Nitrophenyl)-1 -nmethylethyl]-Npropyl-(1 -phenyl ethyl)am ne
hydrochl ori de was dissolved in ethanol (100 nl) and water (16 m). To this
35 sol uti on waR-@2qgerhérythyicamsisiyidrindphenylarthetipanyRgrepyiat e (2. 25
g). The m xéiure vva?‘ Peat ed at reflux for 3 hours, cool ed
to room terrpeﬁa'ﬂ"@ﬂ“@"ﬁﬁ-ﬁf"_f‘ylplp@? pr4-yimethyllaming, Bﬁéﬁo ' glass fiber filter. The
filtrate was eVapONé{bqg-(Bﬁtytéa%ﬁylaﬁn@)ﬁH”e@ay!]-&&h@kﬁﬂeth¥l}-N-propyN\@S partitioned
between ethyl acetate and dilute sodi um hydroxide. The organic

| ayer was dri éh"‘@f}'@f‘e%f@f‘ﬂrﬁ'%ldfrh‘f"é‘!mth'la@F'%%,_M %he solvent renpved in
vacuo tg S . 91 Nj2-[3-(Furan-2-carbonylamino)phenyl]-1-methylethy!}-N-propyl- _

(RR) - N-[2-(4-am nophenyl’) - 1- net hyl et h?/I } -N-propyl - (1- phenyl et’hyl ) am ne as
a yel | ow syr uff-methangsulfonylpiperidin-4-yimethyl)aming, Myl 4Ry 2- ( 4- ani nophenyl ) - 1

- et hyl et hyl | - N-pr ﬂﬁ{ﬂ[Sﬂiﬁmh?&&bbh%%)phenyl]-1-metﬁ@et?@l}-@-pﬁéﬁﬁ-

. dissolved in ethyl acetate (50 and ‘sat ur at ed” pot assi unm carbonate 10
sol ution (50 fi-pethappsulionylpipeddingsyimetiybeming. MH48@: bat h and
4- met hoxybenzoyl -{2-[3-(Nof b orifaniRo)pRe - WAk tRRIRH-N ) Xxture was
.stirred. for 18 hou'r\js{za{:ral(g ?@?ﬁq%}/@%s ' 0)5 et%)l.] wer e s@%}arﬁzgp&(p The organic
| ayer Vs dri Edmethanesidignyiriparidinaé-yimethylagieghydipehlende, MTH 522;  sol vent

" renoved in vacuo. gh8_rkesi 'a.ﬁ,fg \nh&ny 95@ _RI . M
hydrochloric acid %ﬁ?@é%?é&ﬂ%ﬁeﬁ@icg%s ov'ff'g%f’??yc'}ﬁﬂﬁe t @}rl.} ?%L}%ed
crystal | izat i tihmett@nesulfomyipiperigiawayimethyhaminel hydrastiodde, MH 464ii n a

- desi ccator for 18 s, ' s Aol 1. -N- -
526 et hoxy pheny (b EEnsciberlanino)-phemyt)-methyietryl-N-propy

( 1- phenyl et hy(1-methapesylignypipeddindeyimethybamgine, M8 ¥7BH 431.

(0 2115 & TR BRSO AR T B ) 20

" and tidahethanesulieyipiperidicidonmethybamiserhydmchlogye, Md1 #62;an8i xture was

added ammoni um , ' ] W d at ref |ux
for 2 hours, cool ey ?Jsr(%%ﬁg&rﬁény%rﬁé%gga It?@éﬁﬁ&lfll\?g?‘gg The
filtrate was Evapthanesufonyipipgtdio-4-dmethyReminediydashloride, M™H 44@s partiti oned -
bet ween et hyl acetate and dil ute sodi um hydroxi de. The organic 25 | ayer
was .dried over sodiumsulfate, filtered, and the solvent renoved in vacuo

to 20 gi ve [(R)-N-{2-[3-(4-net hoRgweadby| car bonyl am no) phenyl | -
1 -methylet hylaqar oy A% ulfamoviphenvicarbonylamino)phenyll-1-methylethyl}-N-pro

[1 -(morgholine-4-carbonyl)Qigéridine-4-y Imethyllamine _
N-[2-(3-aminophenyl)-1-methylethyl]-N-propyl-[ 1-(morpholino-4-carbonyl)-

piperidine-4-ylmethyl)amine (78 mg) was dissolved in N,N-dimethylformamide

25 (2.5 mi)and 4-sulfamidobenzoic acid (40 mg) was added. To this solution was
added in order 4-methylmorpholine (0.03 r'nl),' 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-yimethyllamine (70
mg), M+H 586.



- [ 1- (por phol i ne- 4 car bonyl ) pi peri di n-4-y

(R) - N-(2-{3- (4--Met hoxyphenyl car bonyl ami no) phenyl]-1 -nethylethyl}- 30
propyl am ne WO.9943¢y, di chl or oet hane (20 é} and 1- ( nor phol i nect/EP99/01102
carbonyl ) pi peri di ne- 4- car boxal dehyde (0. 3279y and were stirred under

"~ nitrogen for 30 m nutes. Sod| um triacet oxyborohydride (0.5 g) was

added, and the m xture red at roomtenperature for about 72
hours. The m xt1@Pe v%l%""%ﬁ')d» §t"é-ﬂ't"&ﬂ“lQIN’[2' 3-aminopgemthlymedmirthyk- HeproRy- and 10%

sodi um hydroxi dg. f(ﬁug}dﬁbhr%h-(cg%dﬁkl}plpgﬁlﬁném tﬁylfalusnme with QY alfifesdisl €d Wi th

sodium sul fate, filtered e sol vent “evaporated in vacuo.
The resi due wadasmuiethend subsibwing-sulfamideharsoisaciswith otherchanzoisrasichane t o

O ethyl et hyl 1. JPHvAlveE: drrfofloiiRg B BBEdKLS BEQABKS BEBRANEBERYH 1C, the

- ( mor phol 5 ne- 4-fellowinghgampoynsisiofl Foemula Ji werelpyeénased:ne, (0.42 g), [aDl ' -420
(c 1.0 CHerr]OH; Merr]H 537 5 10F. Simlarly,
substituting (R)-N-{2-[3-(4-nethoxyphenyl carbonyl ani no) phenyl | - 1

- et hyl et hyl ) pr opyl eNﬂ{Zh[éS-m-SMfamdwphenplnpmonylammrmnm}mandthylemjl}oppmpyal |y
bstituting 1 . rphol i ne-4- bonvl.) pi per di n xal d with

0 TR ik e g T S S

descrl bed above in 1N{2-{3-(Z3-BiykirbbiEofutdmes-talbboyammoishengilndaethilethgnmul a
wer e epa

( S) N-{ 2 Q‘jgP%ﬂ%@&lAEI?&P'E%‘H?T“a‘Fﬁ”R‘H}YBREPﬁ{)FT Ay mEEYAIPRE Yoo 8y | -

[ 1- (rmrphol | ne-M*+b5141bonyI ) pi peri din-4-yl nmet hyl ] am ne hydrochl ori de, Ea) D25

- Z%e? ﬁf{z [3- (Cycl ohé&g%g@."{)gw%'ﬁi% f}wwﬁ'r%h%ﬂ@l‘h'yr%'?why'}-f&we!ﬂy|;

[ 1 - (nor phol i ng14moshblime 4 carbonysiperidin-ylyvimethyldning Redropislondd) INH 4b7;

D25- 300 X L), H 513;
E g -N-{2-[3-(Furan- fg E%ﬂ%& gﬁgﬁ[pgfé‘)ﬁ b%lérﬁ’\é["?‘; r a%éﬁp?@ﬂ]hllp}etmﬂ‘ﬁ?ﬂbyl
(1 - et hamesul i Fft;dppl—[ﬂE(mdﬂpﬁbiuﬁe#é&bdiwl)bwﬂﬁ- ﬁéﬂ@h&ﬂfﬂedﬁdrd%ldnﬂ@z 20

(S)-N-{2-[3-(4- ophenyl car bonyl am no) phenyl - et hyl et hyl } - N- pr opyl -
(1- met hanesul fcM %ﬁnerl di n- 4-yl net hyl ) am ne, MFH 490;

(S)-N-{2-[3-(Tet rahwi m«zesloawyaﬂjﬂaﬁfath ﬂﬂﬂl@ﬁh@h%bﬂ(}hyl&ﬂnﬁ%éﬁéﬂ vt hyl ) -
N-propyl-(1 - rret hane's O’}{%ﬁcgp @r di n-4-yl pet hyl ) am ne b% rochl oride, M+H
466: 1-methylet I J{) WPP%‘W?&B?TGPMPWBQ&" Wyleé.fml]ﬁﬂy%enw ]1-1
-met hyl ethyl) - hg'ErochlonBé FMTP-PEQSS .

[ 1- (m)rphol I ne- carl\kj?zn?é3 &1 er 1 di.n- él nmet hyl ] am ne hﬁ/drochl oride,

M-H 501; 2 81,4 briazele-3-carhopylaminomphenyi-d onrginyietivdy pheny 1 - 1

-met hyl et hyl ) - N-propph= (morphol|ne-4-carbonyl)f)lpendm-4-y|methy|]an|;1/we h grSOChIonde
net hyl | am né

S (S)-N-{2-[3-( qM*'b‘fﬁ,BXanecar bonyl am no) phenyl ]-1 -net hyl et hyl } - N-propyl -
(R)-N-{2-[3-(4-Sulfamoylphenyl-carbonylamino)phenyl}- 1-methylethyl}-
N-propyl-[1-(isopropylaminocarbonyl)piperidin-4-yimethyljamine hydrochloride,
25 M'H 558; and
(R)-N-{2-[3-(Imidazole-4-carbonylamino)phenyl]-1-methylethyl}-N-propyi-
[1-(isopropylaminocarbonyl)piperidin-4-yimethyljJamine hydrochloride, M*H 469.

Route (c)
30 10E. (R)-N-{2-[3-(4-Methoxvphenylcarbonylamino)phenyll-1-methviethyi }-

N-propyl-
[1~(morpholi ne-4-carbonyl)gigeridine-4-ylmethyl lamine
(R,R)-N-[2~(4-Nitrophenyl)-1 -methylethyl}-N-propyl-ﬁ -phenylethyl)amine
- hydrochloride was dissolved in ethanol (100 ml) and water (16 ml). To this
35 solution was added iron powder (2.44 g) and ammonium formate (2.25 g). The



30 (1 -net hanesul fonyl pi peri di n-4-yl met hyl )am ne hydrochl oride, MH
478: ;

99/43 1102
(S) - N-{2 [\go Fﬁ uor ophenyl car bonyl am nagg 4- net hoxyphenyl ]- PCT/EP9S/0110 1
- et hyl et hyl } - N-propyl - (I - met hanesul f onyl pi peri di n- 4-yl met hyl ) anm ne
hydr ochl ori de, Merr]H 502;

- 82 - mixture was heated at reflux for 3 hours cooled to room temperature and filtered -

ooy 3 o BB B b Bl o Bl L el o A o1 e,

MHt ﬁ3|7 Chyl ] was partmoned betNeéﬂeih'ifl ﬁé&éﬂé@idld’lﬂtelboﬁmﬁWbﬂBé NPhé BRYANMIC) - |
-net hyl et hy

1= ot phol s Wes Bes oS soglum states Aippres 4 18, SPNEMMPEIOUER MHA0HR 1 ik

5rln§,t vl E‘é vl )glve (R R)-NA-(RainfropBeriylP1-MethpéthAX MRS ~-phEthyEnime adeny U- 1

N- pro%yl E{ @Xow §YURd2-2 Yar bony! ) pi peridin-4-yl met hyl ] ami ne, M+H 597;

N-(2-[3-(3,5-Dichl orophenyl car bonyl am no) phenyl -1 -net hyl et hyl) - N- propyl -

. [ 1- (ror phol i ne- 4- car bon Zpl peri din-4-yl nmet hyl )am ne hydrochl ori de, M+-H
575; 10 (R Rl eppahers) iyt Sram-GophansietnOpmitieny | ) - 1

- et hyl et hyl ) i
(orpnal ne 2281 M S L RN Shebie D patemrcapeangn cpporete

VkH 551@ solution (50 ml) {rmxip@ (vas q:rpcpled ln an ice bath and 4-methoxybenzoyl

:\Eg{ ggilt hyl pf&?%{r’% F]b; %@g)y\lv%éﬁgﬁdgn erg.gtral %ﬁﬁﬁéﬁ&mb)holuis and the layers

hydr ochl or | dgverqseparatemmhgpmamc layer was dned over sodium sulfate, ﬂltered and the

N-{2-[3-(4-t b | g N- | -
e SolyeRioeiripHeas D2y AR el iR BB M - PLOPY
N-{ 2-[ 3- ( 4- I\/@Wf@n@gm acith {1 ehlemss @@deldom\anﬁmqrphfeetper] inducedecrysalizatign.) -
‘N-propyd-[1- Gqm fgﬁ%é Rﬁﬁl@@%&%&ﬁé& RS dedicBadr ¥r T8HOUH RGN (R, R)-N-{2-

hydr ochT ori de,
N-{2-[ 3- (c,ycI[%h%mﬂ@esmr@owamwgmmnﬂnyﬂ-l-mﬁtbvlnw&%mopyw et hyl -

ag0; T P! RBRanAARRRh BYREE B B N BT S o) phenyt 1

-net hyl et hyl ) - N-et hyl -

T A A A

- met hy2@t hyl WN-propyi{yiphenylethyl)amine (0.98 g) was dissolved in ethanol (100 ml) and

L1 - (mor phol | agady &W@PB{IW?E%QH& %Xb:kmtﬂf‘e ﬂé@é{?zg&i ShindRiumM H

- 523; am no
~ -net hyl et hy! Yerreats (1y2 g), and the mixture heated at reflux for 2 hours, cooled to room

- (mor phol i ne 69211;@%@%‘%&%&%& T iy éfé QBE%V%)p&Q?qun Eé’c% %Ré %‘ r@&dué’H 483;

- (R -N-{2-]3- afdesul Tonyl hen [ arbory T am no

- et hyl et hy| walsiparttippéd beiweemeﬂwhe@alatb@mﬁlqdu'qsaommhymgmet Thiye gamanne
Rﬁ/?rzofgé ?H/??a er %gﬁgdr ‘(’)er'{y dxum s‘.jlfahe fllt?r]ed and th? r§o1vert'nthrF.‘rrBovRE in vacu? to

~[1 - (morphol |glve-[(fR)M%[ﬁawmptmﬂyp@nwcﬂbyhyfemmbpmwlhe di chl ori de M+H 508;

“1-methylethyl}propylamine.

. (R)-N-{2-[3-(4-Methoxyphenylicarbonylamino)phenyl]-1-methylethyl}-
30 propylamine (0.32 g), dichloroethane (20 ml) and 1-(morpholine-4-
carbonyl)piperidine-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 for about 72 hours. The mixture Was diluted with
diet'hyl 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.



N-(2-[3-(4-Trif.luoronmet hoxyphenyl car bonyl am no) phenyl]-1 -nethylethyl}-
- N-propyl - [1 WOnwv43b81 | ne- 4- car bonyl ) pi per| gll n- 4-yl met hyl ] am neCT/EP99/01102

'~ hydrochl ori de, MAH 591;

- 577;

i N-{2-[ 3- (4- Et hyl phenyl car bonyl am no) phenyl ] -1 -net hyl et hyI )-N-propyl- 5
- [1 -(norphol i ne- 4-car bonyl ) pi peri di n-4-yl met hyl ] ani ne % drochl ori de, MH

. 535: The resndMeg@s[cyrqrmtpg@ﬁpe@@l@mwlmmg@;lpw lqromethane to give -

. -net hyl et hyl - N

Tt phol | he CRERKSE( methoryehenyicaroonyamipophenyl. - methyetryl-Noprop
583; [1- (mOfp'(dm)'S'N'qalbqrwl)pmendane-4mun§ﬂhpmmwpec(@r4ﬁmy[odnsﬁs rEPbady| ] -1

- -met hyl et hyl } - ot )
- N-propyl - (1- met WM B'r'rrﬁ?pi peri di n-4-yl rret hyl ) am ne hydrochl ori de, MtH
. 528; 10 s

R -N-(2-[3-(4-Trifl th h 1 - et hyl et hy|
§\I-)prop§/l El gret‘rdflnes%'% g%l%‘%ﬁ@ﬁ"@/@ &'%MF‘PS en%‘g%'lbeeﬂggmo e )
: ?frgt nyl et hyl ) - -rr}e(t)hylé\ﬁ)(lﬁm{)é’ylérﬂm%[ m@%h%umwfammahpmuédmény

o ool e 4 Rt § smeeholiner-eaaRbRpeIdRe-hearhAraIEyds WitkoRk H 532

N-(2-[3-(4- PrOpédnﬁﬁlﬁﬂ%%fifo?ﬂﬂwwrhﬁ@}dﬂ@m%eErdd@@ﬁr@ﬁ'o%%@nﬁﬂe&éﬂ'o%ﬂpw - 15
. [1 - (norpholine-4-carbonyl) pi peridin-4-yl yl ) am ne hydrochl oride, MH

i 549; 10 Example mlﬁzthpjo' wmwnmnwﬁgmﬁamﬂqhmrﬁ@mml ]-1
- et hyl et hyl ) - N- propyl -
- [1-(norphol i ne-4-carbonyl ) pi peridi n-4-yl met hyl ] am ne hydrochl oride, MH
. 563 t gl ethyl) (S)N-ﬁﬂ@v[cf@hﬁaf@ampwemwmawFmeﬂmle)fwb%wowli
- o-ne e - . I O N ; . . 25 °
et hanesul 1 onylt SRR RRDRD P R Re Sy PREhIofd, b+ 57
" N-{2-[3-(4- tertcBu@ m-mngrwmq;gu@onyl am no) phenyl]-1 -nethyl ethyl}-N butyl
[ 1- (m)rphol i ne-4-car bon é d| n-4-yl met h m ne_hydrochl ori de,

15 RN 2 Pltetansebrenp sty A Gy iR PEOPyl-

- -methyl ethyl) Hio¥ ﬁolme-4-carbon )piperidin-4-yimethyllamine hydrochlorid 25 307
[ 1- (nor phol i nel\tﬁcar%onyl ) pi pe y pre 4-yl rr){e ny]am neyhydrO(lglhT"o[oqD

- 551; (¢ 1.0 CHE),.2M I-BSQEycI ohexanecar bonyl am no) phenyl ) -1

- -met hyl ethyl)-Nbuty,
C[1- (rr)t/)rpho?ll )ne 4- car(lbe)n %'B’” e al -car}l)onylamqu?hen%] 1-mﬁthaleth RrSPIoRY: MeH
527, (1 -methanas[mopﬁplpﬁudlaﬂ-methwbarnwemydrw)‘ntmlnéayM]H a62;

et iyt ebyl) N bt Viey a5 Fbrbanonyicarmonyieminalgh eyl Lmstye - VISP 1 1

- N-{2-]3- (Benzo[(1-rBQetdanemllfenﬂpmandbmﬂyylmmmbarphlenbﬂrﬂi 480; net hyl et hyl } -

I’I\ll_yg:’JE)Z:’]| E)rll d(Gm):rsghol § ?\I-f%;g-i@%gaxyc)rgfupa ré-%'al%oﬁylgmmot)merlyﬁm—methylethyl}

N-{2- [ 3- (4- Met ho:pygpyb(lyinettenesytfonyipipe)iginetsyinjettly jamindiyydrbdhyorideMoid 468) -

[ 1- (nor phol i ne- 4- car | L di n-4-yl et hyl ] ani ne hydrqchl orj de,. M-H
555! O U T e Y S
~ -met hyl e28yl ) - NN{prapy}[1-(morpholine-4{carbonyl)piperidin-4-yimethyllamine hydrochloride, -

- - (norphol i ne- 4- G4 gm‘nyl ) pi peridin-4-ylmethyl]am ne dichloride, MH 508;
. -84 -
(S)-N-{2-{3-(4-Fluorophenylcarbonylamino)phenyl}-1-methylethyl}-N-propyl-

[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine, M*H 525;
(S)-N—{2-[3-(Cyclohexanecarbbnylamino)phenyl]—1 -methylethyl}-N-propyl-
30 (1-methanesulfonylpiperidin-4-ylmethy!)amine hydrochloride, M*H 478; .
(S)-N-{2-[3-(4-Fluorophenylcarbonylamino)-4-methoxyphenyl]-
1-methylethyl}-N-propyl-(1 -rhethanesuIfonylpiperidin-4-ylmethyl)amine
hydrochioride, M"™H 502; '



N-(2-[3-(Benzo[ 1 , 3] di oxol e-5-car bonyl am no) phenyl ] -1 : .

- et hyl et hyo)oolseah | y! - o , PCT/EP99/01102

[ 1- (nor phol i ne- 4- car bonyl ) pi peri di n- 4- 82+t hyl ] am ne hydrochl ori de, H 549;
N-(2-[3-(4-Trifluoronethyl phenyl car bonyl am no) phenyl]-1 -nmethyl ethyl) -

N- propyl -[ 1- (i sopr opyl am nocar bonyl ) pi peri di n- 4-yl net hyl i am ne

hydrochl ori de, 5 (S)-N-{2-[3AFkicEephenylcarbonylamino)-4-methoxyphenyl]-1-methylethyl}-

N propyl [ 1. ARORHGT REeA RERGRT S R AR RO adfBilendg o 1 b s,

N-{2-]3- (4 HwMHBs3A7¢ ar bonyl phenyl car bonyl -am no) phenyl ] -1 - net hyI et hyl) -

¥ ropyl 1 CTor g e RS B Rest BBl o5 10
EI- <(1I rlo;:ﬁ? Q)r/: ggﬂwbmhbﬂneu( nmbphﬂ)pnpwnd#h&ylntammh)rquwdmbmﬂeywmsms’l ] am ne
y

, 4,5, 6-tetrahydr OE\{/H @aﬂgr%%@mémwné{ﬁ?ww%%m&é‘y“ Q(metrlmyletfyl}-
_ 1 r_STet_hyI et Eyld)\} bl-oFyiqm(ho[phoiuﬁ@lu&bmdnyl)mpam-quméthw]anﬂne N o7 net hyl ~ami ne -
roc
N-{2-[3- (4yFI uoro&@fg’r(@g §8h{9r°£%ﬁﬂﬂiarﬁ°%?’ﬁ6'%?6‘ﬁ8¥ib?‘[“eihy'?'FBY'hD'rpéPW)
rl:k Sr ODK: [ 1d1(-(m6rphaﬁnene-cérbﬁay*lWﬁhu-pmetmﬁmew\ymmwrﬂdamm 575;
rochl ori de

(B N 19°1 3+ (- FI ObRAHBRDRISARIpR A e RE R rp e 1
- met hyl et hy| N-propyiqmyobpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochloride,

- (nmor phol i ne-4- car bonyl ) pi peri di n- 4 yl met hyI ] am ne hydr ochl ori de,
m'p. 86-92 -0 H#1: 555,
N-{2-[3-(4- I\/Et haneNa{zl [fsqayrrmheméw&wlcamonghmweﬁym m&hhyih?l}hyl}
N- i sopr opy! - [‘i) hol i ne- 4- car on¥ 88 l'per_l ( %/ w eam ne
hydr ochl ori d& propyl[ (mormpppgggarbg\ f)piperidin-4 ylmethyl amine hydrochloride,
- N-(2-[35(2, 31\{313[‘3;5[ 1h3] di oxol e- 5- car bonyl am no) phenyl ] -1 -net hyl et hyl ) -

N-(2,2,2-trifluoroet -[1

(<(1I| net hyl am nocar"bi?r'ie)lal‘(;“d%ﬁM'T?“X'%'l*’l‘?@i"ﬁﬂ’]%?ﬁeﬁ‘@”" -methylethyl-d5B50BY; onat e,
MrH 535; and 1-(morpholme-4-carbony|m1de2|d[r34 Rne’ihﬁamﬁ& Aydrochloride, M*H 563;

Chot byt i R oSFt B Paebo e eny Revisenenui srepebgr” !

MrH 495. -prop%oﬁ (morphohne—4-carbon?/l)p|pendm-4 methyIL mine hydrochiérgyPLE 1 1
Preparation of npounds of Formula 1k "as SCI’I ed in Schene M
Route 88) - M'H585,11 A N-)2-[4-(Morphol i ne- 4- car bonyl ani no) phenyl -

-met hyl et hyl | - N- pnnapyfs- (Cyélohexané&arbonylammo)phenyl]— -methylethyl}-N-ethy}-

" _met hanesul f onyl pi peri di n- 4-y

N-[ 2- (4- ani ndbﬁ@ﬁ&ﬂh?“’?“}‘ﬁémwg’ﬂﬂﬁﬂd]"? ‘F\TVWP%BX}]a"‘U'le hydseghigride, M3 499
pi peri di n- 4-yl met hyld-poiatfethPBhéficanssnylinsisdpresy I Rmethysthyicetetive (1 )
anq ~ [1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochloride, M"H 507;
| 25 - - - . N-{2-{3-(4-Methoxyphenylcarbonylamino)phenyl}-1-methylethyl}-N-ethyl- -
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyl]amine hydrochloride, M"H 523;
N-{2-[3-(Furan-2-carbonylamino)phenyl]-1-methylethyl}-N-ethyl-
[1-(morpholine-4—carbonyl)piperidin-4—ylmethyl]amine hydrochloride, M'H 483;
(R)-N-{2-[3-(4-Methanesulfonyliphenylcarbonylamino)phenyl}-
.30 1-methylethyl}-N-propyl-(1-methanesulfonylpiperidin-4-ylmethyl)amine
hydrochloride, M*H 550; |
N-{2-[3-(Pyridine-3-carbonylamino)phenyl]-1-methylethyl}-N-propyl-
| [1 -(morphoIine-4-carbonyl)piperidin-4-ylmethyl]a_mine dichloride, M*H 508;



-1 C for

sat ur at ed- pot assi um carbonate (1 m ). The m xture was cooled in an ice bath

to WO 9943658 nor phol i ne- 4- car bonyl _chl oride (0.03 m ) PAAEPAYNAIBR
After stirring for 30 10 m nut es the ngérs wer e separated. The organic
- layer was dried over nagnesium sulfate, filtered, and the soI vent

B g e e U YR

~ yl met hyl ) ani ne N-Bfopyi -(mbrﬂ'ldlnam-cd\rbmyl)_blﬂeﬁ&mrmylmBihyl]amme hydrochloride,

Route (b) \1 [2-(3-1 sopr opyl ur ei dophenyl)-1
& -rrethylethyll-lM&ﬂ%l/ (1
- -met hanesul f onyl pi pqu%zi[SJ(MEWlﬁihbﬁwéérbmymihw ﬁi?l] théi Iethyl}- -propyl- To

- | ut f N d 4- _
i et hyl YA ne liaingolics Eé%%%éb%mve&mm%nsﬁw PR ERDioffs, Nk SHfided 20
i sopropyl Isocyanat ww[@@rpmlchrboﬁb@nfmsﬁem mnétr?l hRR-pép Cyired at 22

?1 ebﬂné!{ﬁ/ent was renoved reduce r‘FFr essure.
~ The product wad! (morp oline-f-c3 ipRridingé- WW@WQW@PFU@"%BWMWM 8yl
ether to give N[2-(R&)- N {2 [3- (4-tedJBi%ﬁE?ﬁﬂcﬂmﬂn9@mWényi} -1-methylethyl}-
-net hyl et hyl ] - N-et hyl - met hanesu] T anyl pi peri di-n- 4- N
yl net hyl ) ani ne Nrpmsbﬂr'a?thaee%tdfogﬂatpgr'dwgy'memmam hysisochloride, M™H 528;

Route (cjg J(k? N-{Ns3k(d: ﬁrﬁu&%ﬂ@ﬁﬂﬂﬂéﬁlc&%ﬁ%ﬂ:ﬁo)shenyn] -1-methylethyl)-

-methvl ethvll-Noro
- et hanesul fon\N'Plgpblbﬁr@ﬁwaﬂewlfﬁﬁylﬁ@?;’@!ﬁt"nﬁmethyl)amme hydrochioridesMId&4@in of

pot assi um cyanate (%_@}3_( DCWQ?@Q bgﬁgaﬁqﬁg ﬁ%qﬁﬂetrﬁ% ﬁylg.t(p,w N- F?JBW“ ion

nesu

of N-[2-(3-am nophe

pi peri di n- 4-yl MWTP}‘QIN’%@ CFZHPUMQB'WF "W&t)@'ﬂemilaﬁﬂ)\emwoabbﬂﬂ% M(H EBZ 1m).
NG hen,pasi 1 't BRI CTREAGL ARt L1
~was extr¥®ted \Mﬁmorpholme-4-cath0@m)mpwbm-ﬁaﬂmethaﬂﬁmmérydwgalnnde PWEES49r i ed
?‘égr ) sodi um sul fa';\e/éN 3. ?—g&ﬁ@xl \r/lgréyd%arbonylammo)phenyl] 1-methylethyl}-N-propyl-

. N-[2-(3-car bamﬁ%(ramm@mﬁ;caybonybmmm&memyl}amme hydrochlofide,gyiH $63; -

115 Smiarly, Substiiy éé“'@%%t‘%‘%é@% o eI SN ety
5 ( p| per i duNTpmpyI-ﬁﬂnatﬁayml naylwehdvnt%ﬂmemw)aeme rmuommme; Wit 48T,
procedur 22 descri bed® Cokue o St BB ERE e oill- i
~ conpounds of Fdi+mbewholinerdcerhonypripesitiin-4-yimethyljamine hydrochioride, M'H 577
: N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyi}-1-methylethyl}-N-butyl-

[1 -(morphol'me—4-carbbny|)piperidin-4-ylmethyl]amine hydrochloride, M*H 551;
N-{2-[3-(Cyclohexanecarbonylamino)phenyl}-1-methylethyl}-N-butyl-
25 [1-(morpholine-4-carbonyl)piperidin-4-yimethyl}jamine hydrochloride, M*H 527; -
N-{2-[3-_(Fura'n-2-carbonylamino)phenyl]-1 -methylethyl}-N-butyl-
{1-(morpholine-4-carbonyl)piperidin-4-yimethylJamine hydrochloride, M*H 511; - -
N-{2-[3-(Benzo[1,3]dioxole-5-carbonylamino)phenyl]-1-methylethyi}-
N-butyl-[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine hydrochloride,
30 M™H 565; _
N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyl}-1 -methylethyl}-N-pentyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyljamine hydrochloride, M*H 565;
' N-{2-[3-(Pyridine-4-carbonylamino)phenyl];1—methylethyl}-N'-pro'pyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllJamine dichloride, M*H 508;



N-{2-[3-(3-phenyl urei do) phenyl ]-1 -nethyl ethyl}-N-propyl-[1 -(rorpholine-
10 4- CRIos pi peridin-4-yl met hyl ]am ne hydrochl ori de,pdMkp opand
N-{2-[3-(3- pheny%%r ei do) phenyl ]-1 - et w84t hyl ] - N propyl - ( 1P - netgﬁ)?gleo-z
sul fonyl pi peri di n-4-yl net hyl ) am ne hydrochl oride, Merr]H 487.
EXAMPLE 12 15 . Preparation of a Conmpounds of Fornula Il as
_ Descri bed in Schemne{a\3-(Benzo[1,3]dioxole-5-caibivhylkmirojphengl]-d engthystihyl}-df-allypr mul a

but subst1 ¢t WGOBTPURSY FABRN g RRT- e Iaine RGkRe M BA 48 | g
LSI[ IZO\(Ni?,nﬁ/le t Ee pr olcrwfaw[ae(a-mmorddmﬁylpwl arbmn;ﬁianmm)h mwe[i\aeﬂq% metlh?IGthyl}

- (3- Met esu am nophen -1 . -netnyle = N-propyl - . .

[ 1- (nor phol i rhg &Ppaélalg%ﬂm%'ﬁﬁw?ﬁr@?ﬂ D@’PM’MM’%#%"H&UE%W%?’P&, MrH
481, 5 M*H 547; N-[2-(3-Met hanesul fonyl am nophenyl ) -1
-nmet hyl et hyl ] - N
(1- me%/hanegu} f onSI"R%‘;é(A'M?W%WWWWF?%?ﬁr broviamipQlRhenyl lgmethviathia s
N-{2-[ 3- (4- MN-Byph Hoﬁpﬂdilﬁél-w-c'ﬂﬁbm))plPémh H=ylmethiyldmih€ tMH 537\ propyl - 25

1 th | | 4-yl neth
: (I\L[2m(94 ﬁ/tra]te ﬁ;neg% Eﬁ‘lﬁéﬁ*ﬂ?ﬁ’ﬁ'@%gﬂq’?‘wﬁe'%V&qmng[aﬂwq)plﬁr}y}]C}pr)r,\pthylethyl}
- [1-(mor phol i ﬂ@pfbp9ﬁﬁtl%¥dﬁdﬂh@ﬂfda%dhyﬂ mbmﬁhwlrhaﬁyl}mmhydnmmsm de, MH

"481; hanesul f onyl am no
-met hyl@t hyl ) - N prN;@[B-({Z 3-Eenzo[1 Sldioxole-s-carbXnyIammo en)r/]]y1 ]rnethylethyl}

- met hanesul fCNﬂY‘i-e Egﬂf(pgm[ﬂ(:ﬁobdhammichmyagp ﬂréﬁarrna:-mhwthwqamm\é err]H 446; and
30 enzenesul

onyl am no) phenyl )
- -net hyl et hyl| )hymh fge.-MH
[5}13( mor phol i ne- 4- qIREDELOR- ﬁ)Qrs,@tétr%yﬁi‘dﬁ?ﬁdﬁﬂnb@béfﬁoﬁw%ﬁégiyéhﬂ'l}je1 M+-H
EXAMPLE 13  1-methylethyl)}-N-prapyhtir-(distiyiarpinogarbemiaiprdingryimsinyliarminem as

Descri bed '”rﬁghﬁ ARrifle, M*H 513;
N-{2-[ 3= (4- Di rret hyl am nosul fongl ani nol ohenyl -1 - net hyl et h}‘/l - N- or opyl -

(1 -met hanesul f on\}‘1l (7-Beiéridveror %‘FW@[’WY)W??&'“S‘“”)’PM"Y'] -methylethyl}-
| _ZF [|2 (thlm) NQR i-%-(ﬁmorﬁm;hweédmﬂynblparaxmatyuﬁéthyuaﬁuhanmbrﬂnemd pi peri din-
yl met hy am )

g& M¥Vas di ssolved in dichloronethane (2 m) and
- pyridine- Fhe nixture was cooled in ice and

di net hyl 5U| farmyl (ﬁ'}lJNO 25[@ 4@%&3511e glcarbonylaﬁir)o) W&ﬁetﬂd%ﬂenﬁpe m xture was.

kept at 5 'C for about 72 hours satur ated sodi um

bi car b8fat e. trmethyleiahrN-prepykii- (KMPG‘P'I“@& ?@@?W?)P'PS@'@‘t"ﬂ]"Y‘ethb’ﬂ?m'@Fed 10

and the sol quy?rcfﬁﬁﬂﬂédniﬁ‘ eea@ycctwmsys? N-{2-[ 3- (4- di met hyl ani nosul f onyl -
am no) phenyl ] |'}-N-prop - met hanesul f ony IrRePerl dj n- 4-

yl met hyl ) am ne as NoR-B-(4- Mgthangyulfonyleheqmanbwy'ammo)phenvll “1-methylethy
N-isopropyl-[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine hydrochlcnde,

_ M'H 585;

25 N-{2-[3~(2,3-Benzo[1 3]daoxole-5-carbonylam|no)phenyl] 1-methylethyl}-
N-(2,2,2-trifluoroethyl)-{ 1-(dimethylaminocarbonyl)piperidin-4-yimethyllamine
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.



EXAMPLE 14 15 . . Preparation of a Conpounds of Fornula In as

" Descri bed i rwee®tva3ss? P N-r 2- (4- D et hyl am noppervebdsrch 102
-met hyl et hyl | -N-propyl -[1 - (norphol i ne- _-85- _
4-car bonvl ) -Di oeridi n-4-vinmethvl | am ne di hydrochl ori de A

solution of N-[2-(4-am nophenyl)-1-nethyl et h\él ! -N-propyl - [ 1- (nor phol i ne-
4- car bonyl ) pi peri di n-4-yl nmet hyl ] am ne q le) in for? c acid (1. OTEU
and 20 37% f or rs. e
reaction Wéﬁé\?ﬁ%?%@rgﬁ&%d% ﬁﬂ%% <8 de%% t'%;cfl (l.lgl’%hg EMXI de
solution and extracted W|th et Iﬁ‘,ﬂluf%@et ate (25 m). The organi c
+ phase was driedqgvey. i ated
under reduced press

hydrochl & i de §hme Ming [ 2- (4- di met hyl ami nophenyl ) -1
- 25 met hyI et hyN]_

- (nor phol i ne-4-carbo p| per |“§“34')2'me ttiy']] ar%ror?gl “"“et“a"es‘iﬂ"ﬁ%roch| oride
- (0.09 g, 77%, pip?edlni-'ll—ylm@myl)amme (60 mg) was dissolved in ethyl acetate (1 ml) and

EXAMPLE 15 saturatJé]ﬁotggéiﬁrg\@ap&n%{ee%ﬁﬂr ﬁ‘ﬁg?*%g nﬁﬁgc&lgg Fneéjr;[ {cg %ath to

- formul ati ons conta

" Tabl et fornul aD|°Grand5norphohne-4-carbiihﬁ chidride \{0.08 nij'@as dbeed. SARSrestiFfingg8r 30
inti rratel andn_Press into single scored tablets.
er

C Quantity utes the layers werq $ppagatedn The organic layer was dried over magnesium
tablet, my 10 guifate, filtered, and ﬂ@%ﬂr&ﬁo&éﬁ!'té gVRME3-t 2morpholine-4-
400 corns 50 .
croscar nel | Osecgrgapﬂzﬁmmo)phenyl] 1-methylethyl] N-propyl-(1-methanesulfonyi-piperidin-4-
| act ose ylmethyl)amine (90 mg) as a foam, M*H 481. 120
magnesi um st earate 515 _
Capsul e formul ation The follow ng ingredients are m xed
i ntimatelsy and |oaded into a hard-shell goye by 9gelatin.capsule.
Quantity per 20 I ngr edi ent
Capsul e n’g B. N‘ 2~ 3"30"0 BIRIGRHE ! 1 ]-

- 200 (1 —methanbﬁﬂfoﬂﬁﬁtgeﬁ&ih%ylﬂi’e’tﬂamine hydrocploride 148
' rragne5| um stearate To a solution of N-[2-(3-amtnophenyl)-1-methylethyl]-N-ethyl-(piperidine-4-
yimethyl)amine (0.2 g, 0.567 mmol) in dichloromethane (12 ml) was added
20 isopropyl 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-methanesulfonylpxpendm-4-
yimethyl)amine hydrochloride (0.205 g, 76%) M*H 439.
25
Route (c)
11C.  N-[2-(3-Carbamoviaminophenyl}-1-methylethyl]-N-pro,
(1-methanesulfonyl-piperidin-4-yimethyl)amine
' A solution of potassium cyanate (9 mg) in water (0.5 mi) was added to a
30 solution of N-[2-(3-aminophenyl)-1-methylethyl]-N-propyl-(1-methanesulfonyl-
piperidin-4-yimethyl)amine (40 mg) in water (2 mi) and acetic acid (1 ml). The
mixture was stirred at ambient temperature for about 72 hours and then basified to
pH 8 with 10% sodium hydroxide. The solution was extracted with
dichloromethane, and the organic phase dried over sodium sulfate, filtered,



25 _ Susnensi on fornul ation -
The fol | owuRpeoligyedi ents are mxed to forma suspension fopcPEpdomiiez

adm nistration. 30 | ngr edi er86 -

Anount conmpound of this invention 1.0 g
fumaric acid 0.5¢g sodi um
chloride evaporated in vacuo to give N-[2-(3-carba@w@lagninophenyl)-1-methylethg}-Ry| par aben
8' 15_ g 35 propyb— 15mﬂ{ﬂ?\%&l@%ﬁ%ﬁgin%-ylmethyl)amine (35 mg), M'H 411.2 o5 5 gO. 05
sorbitol (70% sol ution) 12.85 ¢ '

;/F:ggm rlfg( Vand%r blélmnlach, gubstltutmg N-[2-(3-aminophenyl)- 1-m6tl'%§§1nyN 281yl- -

col ori ngs (piperidin-4-yimethyl)amine with other amines, and substﬂ)utﬁ\gri@propyl
distilled water

I'niectabl e f d$QRIRRALE Yfith other isocyanates andrfollowigg |"6%Ai"?f§e‘?‘ﬂ§$ gﬁcé'ﬁfg aBOVE i xed

to form an injesimples 1BOtH§afbﬂ?dw|@?1compounds of Formula Jk weg mrepavets:
~ Anobunt 5 conpound of this invention
0.2 g sodi um acetate buffer solution, 0.4 M 2.0 nm

HCl (1 N) or NaGCH N-fo-fd.(3-phenylureido)phenyi]-1-methylethyl}- N-pﬁbpﬁyl 1t di'plhdhabi e pH
wat er ﬁdl stilled, steri

Topi callOf or mf-¢a" b‘Hﬁ")P'Pe’ 'd')n-‘*-V'methvlla'n'f‘@dyﬂ&%ﬂ“w'g?rSM "Lgf’% n2%% pr epar ed with
the follow ng i ngreg- @@Sphenylureldo)phenylﬂ me{HWdﬂﬂﬂ!l-l@-bt'opyl -(1-methane-

Amount, g 15 onmpound of I\E LI
10 sulfonyipipgyjding- ylmethyl)amme hydrochlon e, 487. _ 2
TWEEN| err] 60 2
m neral oil ' 5
pet rol at um EXAMPLE 12 10
15 Preparation of a Compounds of Formula Il as Described in Scheme N

The following compounds of Formula I1 were prepa'red in the same
manner as compounds of Formula i, but substittjting 2-furoyl chloride with a
sulfonyl chloride, and following the procedures described above in Example 10A:

20 N-[2-(3-Methanesulfonylaminophenyi)-1-methylethyl}-N-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine hydrochloride, M*H 481;
N-[2-(3-Methanesulfonylaminophenyl)-1-methylethyl]-N-propyl-
(1-methanesulfonyl-piperidin-4-yimethyl)amine hydrochioride, M*H 445;
N-{_2-[3-(4—Methy|phenyl'sulfonylamino)phenyl]-1 -methylethyl}-N-propyl-
25 (1-methanesulfonylpiperidin-4-yimethyl)amine, M'H 522;
N-[2-(4-Methanesulfonylaminophenyl)-1-methylethy!}-N-propyl-
_ [1-(morpholine-4-carbonyl)piperidin-4-ylmethyljJamine 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-propyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyl)amine hydrochloride, M*H 543.



20 . .met hyl paraben 0.15

propyl par abweo 99/436s57 : 0.05 PCT/EP99/01102 BHA
(butyl at ed hydroxy "ani sol e) -& 01 wat er

g.s. to 100 25 Al'l of the above ingredients, except water, are
conbi ned and heated to 60- 70[err!va|th stirring. A suffici ent
quantity of water at 60 [err]Cis the E h Vi gor ous

stirring to enulsi f’VegtaP&thﬂ%%Brﬁﬁﬂu?\ds%ﬂﬁoﬁﬁ&lﬁ'imtd%%s%ﬂgﬁijmcs&erﬁe(b100 g-
Supportive fornul ati A suppository of total weight 2.5 g

i s prepared by m xi 499! iRsulfonylamin M Ebin Il\h ro
Wtepso[err]) H 15 Cerdes of “SalUrated vegetanl e a ;
Ri ches- Nel son, (1-methanssulforyipip imethyllamife| | owi ng corrp05|t|on

conmpound of the i nv | i " N )
W t epsol [52r ‘] b 15 W‘f2 (er'\mmophenylﬂ methylethyl}-N-prop}ff g{mle%rrénesulfonylplpendm

Nasal Soray f ortmmathyldamme (50 mg) was dlssolvsdvedlahlomméb@m “ush and pyridine

containing fro eSm[%;ﬁf ed as
nasal spray forr(B rru Rﬁl on rﬁf or mu ItaeP :‘@ﬁ’g ag dtcf:rgﬁthﬁ%m?%&q cﬁbﬁd@&@?ﬁ n

i nactive ingredilpnasadderh Ee mixture svagkiept ati ﬁéCo‘ert ahdtmi'ahoaxsdamdmashed
carboxynethylcel ul ose, .dextrose, and t like. dr ochl or

added with Saty e SRl dhe o APareed Ry Rsod Bfefeds e
via a nafl SspkAY the solvent removed in vacuo to give N—{2-[3-(4-d|methylammosulfonyl-

90 - met ered _pu

| i veri 100 mcroliters of .
formul ati on pe”™RQ) Hhaqqyaﬁ-methy}/ephy?} NR¥?RY§H:H13**&6@FW§°MPPR@&91"@4 is 2-4 sprays
every 4-12 houkfnethyl)amine as an oil (19 mga ), M*H 475. EXAVPLE 16
5. dlollgand bi ndi ng studies
The inhibitory activity of corrpounds of this invention in vitro was
determ ned using a nodification of theg)mmg -ﬂpscrl bed in Hegde, S. S et

al. Br. J._Pharnmacol 120, 1409-1 .10 Cel |
menbr ane®® f r om Chi FEeRAMAHCR: Plch CBV‘QPV"Q:%‘P"I Fs?’@k'l?r-&ﬁl Qﬁfcf'h%d in Scheme P

reconbi nant human nuscari nj c receptors gn{ r] njerr]) were enpl oyed. The

assays N-[2-(4-Dimethylaminophenvyi)-1 -methylethyil-N-propyi-[ 1-!morpholme- :

4-carbonyl)-piperidin-4-yimethyllamine dihvdrochioride
A solution of N-[2-(4-aminophenyl)-1-methylethyi}-N-propyl-[1-(morpholine-
4-carbonyl)piperidin-4-yimethyljamine (0.256 mmole) in formic acid (1.0 ml) and
20 37% formaldehyde (1.0 mi) 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 (morphohne-4-carbonyl)plpendm-4-ylmethyl]am|ne
dihydrochloride (0.09 g, 77%), M*H 431.



were conducted with the radioligand [[err]H N-nmethyl scopol am ne(0.4-nM
specific o 943657actl vity 84 C - mmol-1) in a final vol unepeimPodisried
Tris-Krebva) ?1! Non- specific -8Bi-ndi ng was defined with 1 [err]M
at ropi ne. Assays vvere performed using scintillation 15 proxi mty assay
technol ogy. Conpetition-displ acenent curves were generated usi ng
10 concentrations of test corrpounds EE)(AMEIIE151naI yzed by iterative curve

8, RSTaB e B8 oD B koD L% ¢ ™

equati on. 28ompount@fpormuks).of this i nventl on were active in this assay.

EXAMPLE 17 $“§nt|| scarinic act|V|ty|n

anest heti zed rats g OB ¢ receptor inhibitory
activity of conpoumgsiohdwihgirgredismesareanixediniimately and presseisntdaingteri ned in
rats using a seyilédtabrtd. on of the nmethod described in Hegde, S. S

et al. Proceedings of the 26th Annual Meeting of the |nternational
Continence Socrety (August Z2/7th -30th) 1996, Abstract 12Quantity per
Femal e Spr ague- Daw eYndradigntVer € anest hetized with urethaggiefl r,ygg

‘instru t ed for |m| :fhﬁ’oﬁng'lﬁUehﬁérF‘“ o of —drugs_and, i pSOITE Cases,

~measurenent of arteri heart rate and intra- bI a r pressure.
The ef f ect C?ogcg ellgggy%qqs on vol une-i nduced bl a g
.contractions and

f ermor | -ne-i nduced saliva secr g gon was

determ ned i n separ at [ ani mal s. Vol une-inguced refl ex
bl adder_ _cont raet_keﬁe—ﬁ%&e‘ig-@@%éé uy H-reg—the

-91 - 15

intravenously in a

At ropine (0.3 ng/

as a positive cont
secretory resggaﬁecgp@ulgxotrenorl ne (0.

peri od was deis

bl adder wi th sali ne.

1 rrg/ kg,

The test conmpounds were admi ni stered
cunul atGg@ulafmﬁrrrmlahat\ 1 0 m nute intervals.

< Fop tolibying ingzentients are Pl yRalély andToadeifinfeli harushdl o1 'Y

|v) over a 10- 5  mnute

singl e dose of the t est conpound. Sall va out put was det e@H‘?"ﬁ\%pGﬁy pl aci ng
ngradieRly pads in the animels mouth eapstle.

pre-
t hese pads at

cormpogndpthisdnysption oxot r enor i ne.

10 200 Conpounds of

this invention were datoseespraydred assay. 148
_ , magnesnum stearate 2
25 _ _
The following ingredients are mixed to form a suspension for oral
administration. '

- 30 Ingredient Amount
compound of this invention 109
fumaric acid 05¢g
sodium chloride 20g

o methyl paraben 0.15g
35 propyl paraben 0.05¢g
- granulated sugar 255¢g
sorbitol (70% solution) 12.859g
Veegum K (Vanderbilt Co.) 1.0g
flavoring 0.035 mi
40 colorings 0.5mg
distilled water g.s. to 100 mi




EXAMPLE 18 . Anti-nuscarinic activity in

anest het i zedvol 0943657 The nuscarini c receptor i nPCIEPIIIONI02
activity of compounds of this invention i85 vivo was determned in
dogs using a nodification of the nmethod described in Newgr een,

D.T. eta/. J. Uol., 1996, 155 (Suppl. 5), 1156. Femal e
dogs were anesthetized with pent oba&lﬁglaﬁ_ﬂm_!%me runment ed for
measurenent of arte : hik di at ed

bl adder 20 cont ?’g%kqllgﬂ@ﬁ%&gﬁ@?%@ |’%83%Me%ej n% tlggé?gﬁj saliva
secretion. The pelvic and chorda-lingual nerves were stinulated

for 20 seconds and hhgnediertes, respectively, wi t hAmaumni num of 10
m nut e i nf er val— DT AEAPotRCST 1S Invehtiont | NUI at1 ons. ATter tve2

consi stent control gﬁmr&g@m@rggh%m@chw he test corrpoglo%lwas dosed in

a cunul ati ye) (adrNaoHB(IN)nut es prior to each stigyl@isuRdbi@pHt he
pel vic and chorda- a,iter(d,sﬂ“ba@qg,ib)nerves Atrop| ne (1.0 rrgzwgop_b | was

gl ven as a pOSTII Ve Contror dat tre emna The st uay-
Compounds of this invention were active in this assay

- 92 - 10 pKi
pKi Topicalrigrmutation

Exanpl e 16 Exanpl e enyI )-1

-met hyl et hyl ] - [ 1 é\]‘ég'f:%i am ngéiﬁ%ﬂ\jﬁgte?w'ﬂ‘l}hé %Hé\ﬁ.n ﬁ?@&%ﬁﬂ@l | -am ne

8, 69 639 N-Ethyl -N-[2-(3-trifluoronethyl phenyl)-1

- et hyl et hyl ) - ﬁﬁbrﬁéﬂﬂw am nocar bonyl ) - pi peri di n- 4- yl mgidupt, lg- am ne
8,94 8, 6T comﬁo&r‘nﬂ oflih,gm%hﬂd}q- [Z-(3-trrtraoronet hyygphenyl ) -T

- met hyl etEhy - [1 - @pQﬁ’%b I ne-1 -carbonyl)-piperidin-4-yl mej hyl ] am ne
9,31 9 13 EEd®so N [ 2- (2, 3-Di hydrobenzo[ 1 , 4jdi oxin-6-yl)-1
-nmet hyl ethyl)- N-et Mer i (nor phol i ne-4-carbonyl) - pi peri dig- 4- 8,78
8, 64 6, 57 vyl mE, sfn@m ne N-12-(3-Chlorophenyl)-1 4q

-met hyl &3yl | - N- et Niietiyd paraben 0.15

propyl paraben 0.05
BHA (butylated hydroxy anisole) ' 0.01
water g.s. 10 100

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-Nelson, inc., New York), and has the following 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 optionally

40 contain inactive ingredients such as microcrystalline 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



pi peridi ne-1 -carbonyl)-piperidin-4-yl met hyl)-am ne 9, 09 . 8,73
7,08 N-N- REOBYaedh [ 2- (3-trifluoromet hyl phenyl)-1 - nethyl eg,@ﬂ%—%émi

(m)rphol i ne-4-carbonyl)-piperidin-4- 8g8l 8,77 ;
ylmethyl]-amne N[2-(2,3-D hydrobenzoturan-6-yl)-1 -nethylethyl]-Nn-
propyl -1 - (norpholine-4-carbonyl)-piperidin-4-ylnethyl)- 8,92 8,75

6,60 anine Nnbfeysd purng Bypicamy hultvehhg 80300 lnﬁl&r@ﬁt@kb%ﬁ@ifmm.ﬂibnq:éf Ial:tuaﬂon 03

-methylethylj- tetrah dropyran-4-carb 89
"r\LYcP"iﬂ %/eg edéz'ﬁ\ﬁﬂréyi%"@ﬁme%enzofur an- 5- yI) 1

6, 87 pi peri di Aesing

-methlethyl)-N ethyl-(1 -nethanesul fonyl pi peridin-4-ylnethyl)-amne 8,52
8,23 6,65 N[2-(2,3-D hydrobenzof ur an- 5-yl)-1 -nethyl ethyQ N-n-
propyl - (1 -net hanesul f onyl pi peri di n- )-amne 8,74 8,44
6,69 NgELhyl - N-[2- (i ndi an-5. | )Rckioligehisheingetlaids! -

met hanesul f onyl pi peri di n-4-yl nmet hyl - am ne 8,94

8,62 7,13 1@ mhtb{:&y[a%u&.&df%o%p&qumsmhwm v?my»lv&s 1-

met hyl et hyl ) - ethylamno- peridin-1 -yl]-3- 8,13
6, 50 oxopr opydet ermineh mam&m of the method described in Hegde S.S.etal Br.

"N[2-(3,3-Di nytﬁ;,)é 8col- qgwqggbﬁMM@an 6-yl)-1 - nethylethyl]-Nethyl-[1
- (mor phol i ne- carrgonyl' 9, 08 7,13
pi peri di n- 4- yI nmet hyl ] - am ne

(2 S0y Rl AR RSB by oo erggno e,
6, 46 pi per | di necqm inget human musgasinic receptors (m, - ms) were employed The assays
#ei ﬁyllgt hyl - %ﬂﬁﬁgﬁ%@ ?’ﬂﬁ 9%% ﬂ%ﬁm &m@@ﬁéﬂt‘}’ coRolamige(Dy4 nM, specific ¢ ¢,
6, 42 pi per i di activity/ 846t myndL himi animal volume of 0.25 ml Tris-Krebs buffer. Non-specific
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. plCs, values (-log of the IC5,) were
converted to pKi values using the Cheng-Prusoff equation.

20  Compounds of this invention were active in this assay.

EXAMPLE 17
Anti-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 o 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



Whil e the present invention has been described with reference to the
specific wo 99/433bodi nents thereof, it shoul d be under st oodprOy/EPPEHER02

skilled in the art that vari ous Crﬂirrges may be made and equival ents
may be substituted w thout 5 departi ng fromthe true spirit and scope
of the invention. In addition, nodi fications may be nade to

adapt a parti cQ|adﬁe'swlthﬁﬁm8n7h?ﬁ§é?9'ﬁﬂ’°u"@§Nf?é% peministgred intravenousipintar |
Pr OCess,  pr 0Cesmeiaffk AlanibeltS.hiuldteRiEokicshe B fbkgafifwagope of t he

present invention. such difications are Intend be wthin the
scope of administered gt the qpq)@fﬁb@gtqq@ as@gpositive controi In a separate group of
- 94 - &

Is, th ahva secretory response to oxotre oﬂh€§O1 mg/kg, iv) ober a 1
conmpound of fora"rlrllrﬂaS © rr i p5 ohkg, v) Rf i's

each i ndeﬁaendemlmlye Iﬁ?d@ yéﬁ determiped aﬁﬁkme@wﬂalﬁ aue@g é\’ﬁf avmtstyedmsawth aor
tl
?rzn) noaI kyI oxy singfe dose A HE fe WH 9éhva output was detem? E{%d bﬂg‘é ngpre |

15 ( Beighedicotton pads in the ammals r(neyth aar@tremmgmngmesepads)aal 1y

substituted wt g . a (8) -Q(CHerr]X wherein pis 0-6 and X
I s i ndependent | §n§é€ﬂec°t to>fort5erwonne. hal ogenal kyl or aryl,

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, hearn 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 lingual 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.



(8 -NRerr], 20 (9) -NR[err]COR[ err], - (1 0)

-NR[ err] (11) -NR[err], (12) -N

(13) - NR(& wo]99/‘?§57 (14) - NR erigp - (157 9?1102

(16) -SCRerr], (17) -Sgerr] (18) -Sqerr];

or 30 - 95 -

Rlerr] and R err] taken together with the ring to which they are attached

to formp 5- 0or 6- menber ed nonocydipke saf urfaked or QRRAT UT at ¢d

ring, opiionally contaiGumpgufi 1 or Exainple a6  Example 17 NEanpeent | v

sel ected| from ni trogen, oxygen or sul fur; 5 Rlerr] and Rlerr] are

each i ndepende wriysy Héhi?l%‘l-meﬂw\rl‘éﬁﬁ&)l}' or[ecyctoat Kyt ' Re{r]

i s each d Hearbonyl)-piperidin-4-yim - hyd en, (®)

oror | e onyl)- pp d yimethyl Eﬁa 6,6 8,29(4 6,39

- CONR[ er m Ethyl-N-[2- (3-tnﬂuoromethy(pﬁény|) 1=rhéthyiethyB! r ] (%)

- CO( CH[ e} pl(dimethylaminocarbonyl)-pipardin-4-yieth@i-amine ]| 158,94 861 (8) 7,19

-CO(CH efr] (9) -CO(CH err] (1 0

- CQ( CH[ ef N{Ethyl-N-[2- (3-tr|fluoromethy(pmer)yl) -1-n@ay@thydr r ]| (12)

- CO( CH ef hipipefidine-1-carbonyl)-pipeidiz}-yimethgiRpmine] 9,31 8,1314) -7EN\R[ err]

(15) -Sderr] (16) -SQlerrl- (17) -sOerr]

25 N-{2-(2,3-Dipygroben @fhp in-6-yl)- 1-methyle'thyl} . N -
N-ethyl-[1-{morpholine-4- arbo yl)-piperidin-4- 8,78 8,64 6,57

yimethyl]-amine

N-{2-(3-Chlorophenyl)-1-methylethyl]-N-ethyl-[1- -
piperidine-1-carbonyl)-piperidin-4-yimethyl]-amine _ 9,09 8,73 7,08

N-n-propyl-N-[2-(3-trifluoromethylphenyl)-1-
methyilethyl}-[1-(morpholine-4-carbonyi)- plpendm-4- 8,91 8,77 6,80
yimethyl]-amine

N-[2-(2,3-Dihydrobeniofuran-6-yl)-1 -methylethyl}-N-n-
_ propyl-1-(morpholine-4-carbonyi)-piperidin-4-yimethyi)- 8,92 8,75 6,60
| amine '

N-[Cyclopropylmethyl-N-(2,3-dihydrobenzofuran-6-yl)—
1-methylethyl}-[1-(tetrahydropyran-4-carbonyl)- : 8,89 8,83 6,87
piperidin-4-yimethyl)-amine

N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methlethyl}-N- : - .
ethyl-(1-methanesulfonylpiperidin-4-yimethyl)-amine | 8,52 8,23 6,65

N-[2-(2,3-Dihydrobenzofuran-5-yi)-1-methylethyl]-N-n- |
propyl-(1-methanesulfonylpiperidin-4-ylmethyl)-amine 8,74 8,44 6,69

N-Ethyl-N-[2-(indian-5-yl)-1-methylethyll-(1- _ _
methanesulfonylpiperidin-4-yimethyl-amine ' 8,94 8,62 7,13

(S)-N-{3-[4-(2-(2,3-Dihydrobenzofuran-5-yl)-1-
methylethyl)-ethylamino}-methyl-piperidin-1-yi}-3- 8,51 8,13 6,50
oxopropyl}-methanesulfonamide

N-[2-(3,3-Dimethyl-2-3-dihydrobenzofuran-6-yl)-1-
methylethyl}-N-ethyi-[1-(morpholine-4-carbonyl)- 9,02 9,08 713
piperidin-4-yimethyl}-amine _

N-{2-[3,-(4-methoxyphenylcarbonylamino)phenyl]-1-
methylethyl]-N-n-propyl-[1-(morpholine-4-carbonyi)- 8,69 722 6,46
piperidin-4-yimethyl}-amine -

N-{2-[3,-(4-methyiphenyicarbonylamino)-phenyi}-1-
methylethyl}-N-n-propyl-[1-(morpholine-4-carbonyl)- 9,14 6,84 6,42
piperidin-4-yimethyi}-amine




wherein . . nis 1-6; Rlerr] and Rl err] are each independently

hydr ogen or wows43edt kyl ; Rl err] is each independent| yp&ysrsg 2

| ower al kyl, cycloalkyl, aryl, or heteroar8d- 30 Rlerr] is each

i ndependent | y: (1) al kyl, (2) cycl oal kyl,
(3) aryl al kyl , (7) aryl, unsubstituted or nono-, di-, or
tri-substituted aryl, the 35 substituents being

i ndependent | y Wiiledhepresertinvantien has keen described with reference to the specific
al kyl oxy, hal o : v AU - |

el SﬁBodxH%h%%ﬂBPé\?ﬁgﬂrsérulo@égﬁlali)gncg%r%%g% By ;Eﬁ{sé skilpd inthe arfhat, o y)
(8) het er ocyvaridus chphgasTaay be sadetand squivalentomay dbe wmstntetebsmhbute nts, 5

> Go0ry o1 . or HebHingih e (A8 LY and 4GB A W BC i AT o o e oy

one or two s ubstodiﬂna!mrs ,may be made to adapt a particularesitaation niateral,| congosiibk vt ,

10! 7 e CfaRer, RORBFHROC s a1 & ers 1ot ahiptes 0 ane el ke or *

aryl; pregentrinvemtion. Allalich modificationsare imended to bewhhir theegbse 6fi xt ur e
of isoners, or,a maceutical ly acceptable salt thereof. 15

2. The com@&f@'@?@gg%d'lher #Rer ei n Rlerr] and R err] are each

i ndependent |y | ower al kyl or cycl oal kyl . 3. The
conmpound of Claim2, wherein Rlerr] and R err] are each independently

met hyl, ethyl, propyl, isopropyl or cyclopropylnmethyl. 20 4.

~The conpound of Caim3, wherein Rlerr] is nethyl, and R4 is each



| ndependent|ly ethyl, propyl, isopropyl or cyclopropylnethyl

The corrpou I m4, V\/nereln Rerr] is -SJerr], - e . err]
or Qg%gﬁgfﬁrr] 6. _.ggqThe corrpound of Ga’g]r{ﬁpg%ﬁﬁerel n

R[err] is -SOerr] 7. The conpound of Claim6, wherein RO is
al kyl . 30 - 97 -

8. The conpound of daim?7, wherein d¢i§ims nmethyl, ethyl, or propyl.

9. -~ The conpound of Claimb5, wherein err] is - COR9. 5 10. The

compound of Caim9, wherein RO |s het erocyclyl or heteroaryl.

11. The conp oundaQj %mﬁé ﬁ@ grein RO is norpholino, piperidinyl, or
1,2, 3, 4- tetrahydro[ ?gap hyrldlnyl. 10 12. The conpound of
Cla|m5 wherein R err] is-CONR err] :

R4 . /RS

R?
I
5

wherein:

R' is each independently hydrogen, alkyl, alkyloxy, halogen, halogenalky!, or

amino;

10 R?is each independently:

(1) alkyi,
(2) alkyloxy,
(3)  halogen,

N (4) halogenalkyl,
15 (5) nitro,
(6) heterocyclyl, optionally substituted with oxo,
(8) -O(CH2),X wherein p is 0-6 and X is independently selected from
halogenalkyl or aryl,
L (8) -NR'R%,
20 (9) -NRPCOR’,
(10) -NR®CONR'R®,
(11) -NR°CSR’,
(12) -NR®CSNR'R®,
(13) -NR°SO.R’,

25 (14) -NR®SONR'R®,

(15) -SR°,

(16) -SOR’,

(17) -SOR’,

(18) -SONR'R’ or -
30

A



13. The conpeund of Claim 12, wherein R err] and R err] are each

I ndependent lwo 99/43657 | ower al kyl . 15 14. The conppgidpsdiorsd2ai m
13, wherein Rlerr] and Rerr] are each i nd$pendently nmet hyl ,
ethyl, or propyl. 15. The conpound of Caim5, wherein Rlerr]
S -CO(CH[err] 20 16. The conpound of C aim 15, wherein nis

1-4, Rlerr]is Ryamd)getakeamgqmen with the ring to whidhidbey are attached to forrh &.5- or Bhe

conmpound of CI

18. The corrpoemg’ éﬁﬂTd ng%cr?c@b E%H}éeeﬁpﬁ‘l g}urr‘f\teQan 'St' ngné%nxpgéeg REr
with the ring 2 heteroatomsindependenthhsslected frat pitrbgan, bﬂygarmr&ulfmr 6- menber ed
nonocyclic saturated or unsaturated ring, optionally containing
0, 1 or 2 heteroatons, independently

- 98- 5 R® andd‘are edcli nnependently toweraskyly aikenyl, sutycloalkyBnd in whi ch
the ring is optionally nono- or di-substituted with | ower alkyl
or 0xo. 19. The conpound of Claim 18, wherein R1L and R2 taken
t oget her wit h Rhis eachdndependently:

(1) hydrogen,
(2) -COR’,

10 (3) -COOR’,
(4) -CONR'R®,
(5)  -CO(CH.).COR®,
(6)  -CO(CH,)\SO:R’,
(7)  -CO(CH.),CONR'R?,

15 (8)  -CO(CH.),SO:NR'R®,
(9)  -CO(CHa).NR°COR’,
(10)  -CO(CH.),.NR®SO,R’,
(11)  -CO(CH,),NRCCONR'R®,
(12) -CO(CH.).NR°SO,NR'R®,

20 (13) -CSR’,
(14) -CSNR'R®,
(15) -SO.R°,

(16) -SO.NR'R®,
(17)  -SO2(CH,).NR°SO,R’, or
25 (18)  -SONR®*(CH,),COOR’;
wherein
‘nis 1-6;
R® and R’ are each independently hydrogen or lower alkyl;
R®is each independently hydrogen, lower alkyl, cycloalkyl, aryl, or heteroary!;

30 R? is each independently:
(M alkyl,
(2) cycloalkyl,
(3) arylalkyl,

(7) aryl, unsubstituted or mono-, di-, or tri-substituted aryl, the
35 substituents being independently selected from lower alkyl,

A



5 to which they are attached forma 5- or 6-nenbered nonocyclic

saturated Qg aces optionally containing O, 1, or 2 pgy¥gpébo1e
het eroatons, a@and 1'n which the ring is -96- optionally nbno- or
di -substituted with | ower al kyl or oxo. 20. The conpound of

Claim19, wherein Rerr] and R err] taken together with the ring 10 to
whi ch they are attachedalkyxy, 'hé]dgél‘y,Ihalogeﬁalkly"lmyanobﬁma,oimxﬁzB‘*; yCOR’,

250 beneor vl S 2 4 AR i
263-3}]hydr0b§?20| ]1 4] giwﬁﬁér@m&rmlolf and X is h?lloge'nafﬂdj:]or éh'rlyle conmpound of d aiMr? h
, erein err] an err] taken toge r.whth the.rin 5 to I C

they are attached ®rm PeEteog Wcﬁ‘g'ﬁaﬂ%@ﬁHVﬂbyﬁ?ei% ‘W%F%iﬁ‘%“eﬂif'i s ethyl,

and R9 igs nethyl. selected fram. lowdrekyt, ydmap chydfoxgalkidnoko, @GReon R[ err]
I's hydrogen and Rlerr] i sq]sékyl oxy, hal ogen, or hal ogenal kyl. 20
23.  The compound of ok 2% wherein R2 is methoxy, ethoxy, propoxy,

chloro, bromp, or (gyiflpae Jptionally substituted by 3fie or Mresubstientsgd of O ai m
> wherein R is hydr Oggeqegggfrc%&rvlr a{ll?yl,_awﬁoexry,r Iltéloge2n§ halogenalkyl, cyano,
nitro, -CONR’R®, -COR’, -COOR’, -NR'R®, -NCOR?®, -SO-R’,
10 -SONRR®, or -O(CHz),X, wherein p is 0-6 and X is halogenalkyl or

aryl;
and an individual isomer or a racemic or non-racemic mixture of isomers, or a

pharmaceutically acceptable salt thereof.

15 2, The compound of Claim 1, wherein R® and R* are each independently

lower alkyl or cycloalkyl.

3.  The compound of Claim 2, wherein R® and R* are each independently

rhethyl, ethyl, propyl, isopropyl or cyclopropylmethyl.

20 .
4. The compound of Claim 3, wherein R? is methyl, and R* is each
independently ethyl, propyl, isopropyl or cyclopropyimethyl.
5. The compound of Claim 4, wherein R® is -SO.R°®, -COR®, -CONR'R® or
25 -CO(CH2),NR°SO,R".
6. The compound of Claim 5, wherein RS is -SO,R".
7. The compound of Claim 6, wherein R’ is alkyl.
30

A RN O



-99 - . . 25. The conpound of C aim 24, wherein R err] is hydrogen
and RO is arwo 99/43657 optionally substituted by 1-3 subst ipcampeseiie2

sel ected from | ower al kyl, alkyl oxy, -97-  hal ogen, or hal ogenal kyl .

5 26. The conmpound of O aim 25, wherein RO is phenyl, optionally
substituted by 1-3 substituents, selected fromnethy, ethyl,

met hoxy, et hoxy8. chiGrecconepound of Claim 7,whereindy dsrmethyl, ethyl, or propyl. 27, A
conmpound of Forrmula | selected from 10

N-[2-(2, 3, -Di hydrobenzofuran-5-yl)-1 -nethylethyl]-Nethyl-(1 -nethane-

sul fonyl - pi peri di n-4-yl nmet hyl ) am ne;

N-[ 2- (2, 3- Di hy & obenks eanappundyaf Claim-Syhiepeiatiiys £ORBr opyl - (1 - net hane-

sul f onyl - pi peri di n-4-yl net hyl ) am ne; ,
[2- (2, 3-Di hydrobenzofuran-6-yl)-1 -nethylethyl]-Npropyl-[1 -(norpholine-
5 4- car bonyl ) pi peri di n-4-yl met hyl ] am ne;

[ 2- (2, 35 Di hydiobe ribhef campoung-of Claith 9, wéteingih &2’ lisy hétedcysivll onhietepgargiet hy| -

1 - (norpholine-4-carbonyl) pi peridi n-4-yl met hyl ) anm ne;

[ 2- (2, 3-Di hydrobenzofuran-5-yl)-1 -nethylethyl]-N-ethyl-[1 -(norpholine-
car bonyl ) - pi peridi n-4-yl methyl ] am ne; 20

[ 2- (2, 3- Di hydrioberithef eonspoundydf Claim- 105 Wingreit R isSmbpbiotiny Ipidetidingiyer phol i ne-
c

[

ar bonyl ) pi peri di n-4-yl met hyl ] am ne;

2- (2, 3- Di hydr,2Beirtetrhiydrd]i (Bjoaphthyiditly).- 1 - met hyl et hyl 3- N- et hyl -
1 - (norpholine-4-carbonyl)pi peridin-4-yl net hyl ] am ne;

ZrZRZTZRZ

—

10 12.  The compound of Claim 5, wherein R® is-=CONR'R®,

13.  The compound of Claim 12, wherein R’ and R® are each independently

lower alkyl.

15 14.  The compound of Claim 13, wherein R’ and R°® are each independently

methyl, ethyl, or propyl.
15.  The compound 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

alkyl.
17.  The compound of Claim 16, wherein R’ is methy, 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

i




S)-N-(3-[4-({[2-(2, 3-Di hydrobenzofuran-5-yl)-1 -nethyl et hyl ] ethyl am:no} -
5 = Qi peridin-1 -yl]-3-oxopropyl}-nethansul f ongpi.de.

[ 2- (I ndﬁ@%’%s?;l - et hyl et hyl 3- N- et hylbg(1 - net-hanesul fon?pglﬂ%g?l?l Pzn-
-yl met hyl ) am ne;

L]1] 111111111111

100 - selected from nitrodér], dxyden@a8uffury hnd ih whIgH the! ritighy bptidNally eerb- (1
- met hanesul f onyl pi peri di n- 4-yl nmet hyl ) am ne;
N-[ 2- (3, 3- Di gt dsubitdted Wmndswreapbroan- 6-yl ) -1 - et hyl et hyl ] - N-et hyl -
[1 - (norpholine-4-carbonyl) pi peridin-4-yl methyl]am ne; 5
N-[2-(3,3-Di nethyl -2, 3, -di hydrobenzofuran-6-yl)-1 -nethylethyl]-Nethyl-
(1 -met hanesul f onyl pi peri di n-4-yl net hyl ) am ne;
N-[ 2- (4- Met hoxy phenid sorhpourt dhdiGMMAE, Iwhidréih RY lant R tAldinB§étiié AWitn e ring
car bonyl ) pi peri di n-4-yl net hyl ] am ne;
IIF ([)2- (35Tri Tl gaggepinay laphattathied liomf@tslhw Erhderdl RioA¥Eydid satlrtitegefiny,! ani no-

I—AZNA

car bonyl) - pi peri di n-4-yl met hyl j am ne;

N[2-(3-Trifl | }- hwhi ' i di ne-
205,10 SR 1 B et i g 1

N-[2- (4-Tri Tl yAEmf Mhe B dilbstiuté® it Igwidralidyt oF Sohy! -[ 1 - (pi peri di ne-
1 -carbonyl)-pi peri‘di n-4-yl met hyl ] am ne;

20. The compound of Claim 19, wherein R' and R? taken together with the ring
10 to which they are attached form indanyl, 2,3-dihydrobenzofuran-5-yl,
2,3-dihydrobenzofuran-6-yl, 3,3-dimethyl-2,3,dihydrofuran-5-yl, 3,3-dimethyl-

2,3,dihydrofuran-6-yl, or 2,3-dihydrobenzo[1,4]dioxin-6-yl.

21.  The compound of Claim 20, wherein R' and R? taken together with the ring
15 to which they are attached form 2,3-dihydrobenzofuranyl, R® is methyl; R* is ethyl,

and R® is methyl.

22, The compound of Claim 5, wherein R’ is hydrogen and R? is alkyloxy,

halogen, or halogenalkyl.

20
23.  The compound of Claim 22, wherein R? is methoxy, ethoxy, propoxy,
chioro, bromo, or trifluoromethyl.
24.  The compound of Claim 5, wherein R' is hydrogen and R? is -NR'COR’.
25
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15

N-[2- (4-Trifluoronethyl phenyl)-1 -methylethyl]-Nethyl-

- (di met hyl anwo®9/43657 carbonyl ) - pi peri di n-4-yl met hyl ] am per/Epr99/1102
N-[ 2- (3-Trifl uoromnet hyl phenyl)-1 -nmethyl et34]-Nethyl-[1 - (norphol i ne-
4- car bonyl ) - pi peri di n-4-yl net hyl ] am ne;

N-[2-(3-Trifluoromethyl phenyl)-1 -nethy Iethﬁé N-ethyl-[1-(1,2, 3,4- 20

t et r ahydr o 1, 5RRaphiTh9 craPaEnd of Claim gy wWhere

|'§IWF"’QQ9’I‘ aod IS ah ne;

N-[ 2- (3- Chl or ophenyl ) - 1 methzl ethyl]-N-ethyl -] (pi peridine-1 -carbony

pi peri di n-4-yl ngthqanygmsﬁ@ted

y 1-3 substltuents selected from lower alkyl, alkyloxy,

[1

|')

N-[2-(3-Trifluoromethylp henyllzwll met hyl et hyl ] -N-propyl-[1 - (norpholine-

4-car bonyl ) - pi palogemn,rerhaipgene

}]am ne; 25

N-{2-[ 3- (4- Met hoxyphenyl car bonyl am no) phenyl ]-1 -nethyl et hyl)- N propyl -
[1 - (norpholine-4-carbonyl) pi peridin-4-yl nmethyljam ne; or

- 101

N-{2-[ 3- (4- Met hyl phenyl car bonyl am no) - phenyl ] -1

- met hyl etfhyl } - R6pr ofje-compound of Claim 25, wherein R® is phenyl, optionally substituted by
- (nmor phol i ne- 4- car bonyl ) pi peri di n- 4-yl met hyl ] am ne. 28. A

conpound of C didwsubstitued’, selbeted front methyhethyin oethaxy ag¢thgxyachlepd,abl e 5

salt is a salt formed from hydrochloric acid, phosphoric acid,

trifluoroaceti trifworamnetbyl. di benzoyl -L-tartaric acid.

A nmedi canent contai ning one or nore conmpounds as clainmed in any one

10

15

20

25

27. A compound of Formula | selected from:
N-[2-(2,3,-Dihydrobenzofuran-5-yi)-1-methylethyl]-N-ethyl-(1-methane-
sulfonyl-piperidin-4-yimethyl)amine;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-propyi-(1-methane-
sulfonyl-piperidin-4-ylmethyl)amine;
N-[2-(2,3-Dihydrobenzofuran-6-yl)-1-methylethyl}-N-propyl-[1-(morpholine-
4-carbonyl)piperidin-4-ylmethyilamine;
N-[2-(2,3-Dihydrobenzofuran-6-yl)-1-methylethyl}-N-cyclopropyimethyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyi)amine;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl}-N-ethyl-[1-(morpholine-
4-carbonyl)-piperidin-4-yimethyllamine;
N-[2-(2,3-Dihydrobenzofuran-5-yl)-1-methylethyl]-N-propyi-[ 1-(morpholine-
4-carbonyl)piperidin-4-ylmethyijamine;
N-[2-(2,3-Dihydrobenzo[1,4]dioxin-6-yl)-1-methylethyl}-N-ethyl-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine;
(S)-N-{3-{4-({[2-(2,3-Dihydrobenzofuran-5-yi)-1-methylethyl]ethylamino}-
methyl)-piperidin-1 -yl]-3-oxopropyl}-methansulfonamide;_ |
N-[2-(Indan-5-yi)-1-methylethyl}-N-ethyl-(1-methanesulfonyipiperidin-

4-ylmethyl)amine;

\\||\||\ \\\l\\ III\\ \\I\I \\ \Il\
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of clainms 1-28 and pharnaceutically acceptabl e excipients. 10 - . 30.
A nedi cane ding to claim?29 for the treatnent of dis I ted
to the nus%rgf;&g%g F@P/Eﬁgg/oﬂ(&

C receptor. -3p- A process for preparing a

conpound of forrmula | as defined in claim1, 15 whi ch process

conpri ses

102 -

10

15

20

25

reduci ng a conpound of fornula [err]

a)
wi th a reducing a%ﬁg@(lﬁd&n%-?l?ﬁnﬁéthﬂleﬂfyl]fwm&ylaﬁ-methanesulfonylpiperidin- -
'

deprotecting a conpound of formula
4-ylmethyl)amine; :

N-[2-(3,3-Dimethyl-2,3-dihydrobenzofuran-6-yl)-1-methylethyl]-N-ethyl-
[1-(morpholine-4-carbonyl)piperidin-4-ylmethyllamine;

N-[2-(3,3-Dimethyl-2,3,-dihydrobenzofuran-6-yl)-1-methylethyl]-N-ethyl-
(1-methanesulfonylpiperidin-4-yimethyl)amine;

N-[2-(4-Methoxyphenyl)-1-methylethyl]-N-ethyi-[1-(dimethylamino-
carbonyl)piperidin-4-ylmethyllamine;

N-[2-(3-Trifluoromethylphenyl)-1-methylethyl]-N-ethyl-[1-(dimethylamino-
carbonyl)-piperidin-4-yimethyllamine;

N-[2-(3-Trifluoromethylphenyi)-1 -methylethyl}-N-ethyl-[1-(piperidine-
1-carbonyl)-piperidin-4-ylmethyllamine;

N-[2-(4-Trifluoromethylphenyl)-1-methylethyl]-N-ethyl-[1-(piperidine-
1-carbonyl)-piperidin-4-yimethylJamine;

N-[2-(4-Trifluoromethylphenyt)-1 -methylethylj—N-ethy!—ﬁ ~-(dimethylamino-
carbonyl)-piperidin-4-yimethyllamine;

N-[2-(3-Trifluoromethylphenyl)-1-methylethyl}-N-ethyl-[1-(morpholine-
4-carbonyl)-piperidin-4-ylmethyllamine;

N-[2-(3-Trifluoromethylphenyl)-1 -methylethyl]—!_\l-ethw-h -(1,2,3,4-
tetrahydro[1,5)naphthyridine-1-carbonyl)piperidin-4-yimethyllamine;

N-[2-(3-Chlorophenyl)-1-methylethyl}-N-ethyl-[1-(piperidine-1-carbonyl)-
piperidin-4-yimethyljamine;

N-[2-(3-Trifluoromethylphenyl)-1-methylethyl]-N-propyl-{1-(morpholine-
4-carbonyl)-piperidin-4-ylmethyllJamine;

N-{2-[3-(4-Methoxyphenylcarbonylamino)phenyl}-1-methylethyl}-N-propyi-
[1-(morpholine-4-carbonyl)piperidin-4-yimethyllamine; or

__,//

L



20 t.o give a conpound of formula 5 _ I a
or C) wo'99asésyng a conpound of fornula [err] 10 pcT/EP9d/biioR
conpound of fornula [err] -101 - -103 -

N-{2-[3-(4-Methylphenylcarbonylamino)-phenyl]-1-methylethyl}-N-propyl-

[1-(morpholine-4-carbonyl)piperidin-4-yimethyljamine.

28. A compound of Claim 1 or 27, wherein the pharmaceutically acceptable
5 salt is a salt formed from hydrochloric acid, phosphoric acid, trifluoroacetic acid, or

dibenzoyl-L-tartaric acid.

29. A medicament containing one or more compounds as claimed in any one

of claims 1-28 and pharmaceutically acceptable excipients.

10
30. A medicament according to claim 29 for the treatment of diseases related °
to the muscarinic receptor.
31. A process for preparing a compound of formula | as defined in claim 1,
15 which process comprises
a) reducing a compound of formula
_ Ré H
R2 I N~
i:: N
Rt . R O
19
with a reducing agent to a compound of formula
4
. A
};j*"
R3
Ia
20

AR



to give a conpound of formula [err] or 5 d) {feacti-ng a

conmpound ofyd &3k [err] with a conpound of forpstep9gn110210
to give a conpound of formula - 102 -
or

b) deprotecting a compound of formula

20
to give a compound of formula
5
: R* H
R2 | N”
ﬁz N
R3
Ia
or
- ©) reacting a compound of formula
mm—m‘* _
RS
4
10 with a compound of formula
0
N J\ Re
H
O
23

I ————

A L



[err] or . e) replacing the Hatomin the 1-position

of the piperwdisasesrng of fornul a err] 5 by gr owga/EPOSOIDDEd
for Rerr], or f) nmodPByi ng one or nore substituents
Rlerr]-Rlerr] within the definitions given above, and 10 if
desired, converting the conpound obtained into a pharmaceutically
accept abl e acid addition salt. 32. A conpound accordi ng
to any one of clains 1-28,.whenever prepared by a 15 process as clai ned
in claim31l ort®givar campouad ehformulanod. 33.  The use of a
conpound cl ainmed in any one of clains 1-28 for the treat ment of
di seases related to the nuscarinic receptor or for the manufacture of
a medi canent useful in the treatnment of di seases.OZO 34. The
i nvention as hereinbefore described. L
' R2 T N Re
ey
R R2
Ib
or
5
d) reacting a compound of formula
R* H
R l\/O\l/
Y
R3
Ta

with a compound of formula

0(S)
L Re
10
to give a compound of formula
o(S)
R? |R4 NL Re
oY
Rt R3

or

(LTI



10

15

20

- WO 99/43657 PCT/EP99/01102

-104 -

e) replacing the H-atom in the 1-position of the piperidine ring of formula

4
- I|R N/H
EZ N
Re
Ia

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 Theuseofa compound claimed in any one of claims 1-28 for the

treatment of diseases related to the muscarinic receptor or for the manufacture of

! medicament useful in the treatment of diseases.

34. The invention as hereinbefore described.
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