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PCT/ 1 B97/ 01021 PYRRCLI DI NYL AND PYRROLI NYL ETHYLAM NE COVPOUNDS
AS KAPPA ACHQ 92812177 TecRFVEITRIGLy 5
This invention relates to novel pyrrolidiny}j and pyrrolinyl ethylam ne
conpounds and their pharmaceutically acceptable salts, and to

phar maceut i cal ﬁﬂmﬂﬂiogﬁ!ﬂ 1 e_Dhh3
active conpounds & w LAMILX

kappa-r ecept or agoni st. AS PPA A S Background Art
10 _ Opi 0i d anal gesi cs such as norphine are therapeutically useful,
but their usage is strictly limted because of their side effects

such as drug dependency and abuse. Thui, chnical Fi al gesics wi t-h high
useful ness and reduced tendency to caus%‘t?l"uag%endency are desi red.
Consi der abl% phar macThisginvehtiomdrelatesc temhavel  pyroalidenyl hande fyerolinyla rethydeinioet

- to discover the opi,0id pept.ides and api.0id receptor and t he,di scover

of the subtypeCYRPAuRds ?ﬂff otB’Efr r@%ﬁ?‘fﬁ"u h aggepppﬁpe( [58%’] find o) tpéxmfl%ﬁe?ﬁ“} :
kappa ([err]) kdmpositidns ©Eonhtathing PemES . Thé Phdfthdt@utically adivEBEOMPLARASESE tids
begi nning towards creating new anal gesics. As it is thought that

opioi d anal gesinv¥entinagan he usesh a5 selechive kappa-seeptar 8gestor agoni st, separating
the action based on a kappa-rec QUuit fromthe action based on
mu-r ecept or "agoni st has been in . Recently kappa-sel ective
agoni-sts (Mappa- agonOpiogd aralgesichswh a2 thorphingpare thegafentically meefal buttheir esqgeiint

for exanple, E X Bar .et. . al Br.,J. Pharmacol . Vol., 113,
bp. 13170 1327, SRy tmEsd becap ot Shef ind puoes Bioh 34 drye depRAEREY Gl abuse,” T
(I:E | inical "Igri al ala(NogM' SE mozhiﬁm?geﬁélfvﬁd' a_ndllﬂaduébd fedBency 98 Lause d:;]ugl depex(;dency are
ur opean Paten i scl.oses a_variety of ethylenedi gm ne
conpounds. Euréﬁﬁgﬁﬁlr F‘E?’b‘#fé .Pm%%%mébmcémwu%ewpéew garried out
pyrrol i di ne 25, gicRVBAKESi 8O fpoid HeBloRa @R diRul 6RiHeqRD

96/ 30339 dj scl 0ses a wi deﬁmﬁﬁ"@garéi}%t:yﬁ’g'?dtﬁ?@@gﬁ%dﬁ%ﬁa?ﬁf norRe of
conpounds s senieidtreceptarapish -as auk (1o delig) 3)i kappa (x) in a variety of species, including

or ovi dos & comuitity ey e ¥Skinille towprds crcating nb erllgBREN A{HRC oMY

PCT/ | B97/ 012 lopioid analgesics such as morphine act as a mu-receptor agonist, separating the action

based on a kappa-receptor agonist from the action based on mu-receptor agonist has

been in(restigated. Recently kappa-selective agonists (kappa-agonists) have been

20" reported from the above viewpoint for example, EMD-61753: A: Barber ez al., Br. J.
Pharmacol., Vol. 113, pp. 1317-1327, 1994, Some of them actually have been studied

" in clinical trials (Med. Res. Rev., Vol. 12, p. 525, 1992). '

European Patent No. EP 0254545 B1 discloses a §ariety of ethylenediamine

compounds. European Patent No. EP 0483580 A2 discloses a varie.ty of p;rrrolidine

25 compounds as analgesics. International Publication WO 96/30339 discloses a wide
variety of pyrrolidinyl hydroxamic acid compounds as selective kappa-receptor agonists.

Brief Disclosure of the Invention

The present invention provides a compound of the following formula:



2 and the salts thereof, wherein A is hydrogen,
hal o, hydroxy, Cerr]-Cerr] (preferably Cerr]-Cerr]) alkyl, halo

f bl | Kyl
oL ey (mererany el Gel) 810, G e

Cerr]-Cerr]) al koxy, oxo, OY wherei2n'Y is a hydroxy protecting
group, or absent; 5 the broken line represents an optional double
bond with- pr 0%§%é§aﬁ§tﬂe§e&‘hﬁhﬁem broken line is a double bond, then A |s

absent ; Ar[err] is phenyl optionally subs b
more (preferably ond i hydgogen, halo, hydsexy.tGefs (Peefsrably do- ‘?E-r)oiiﬁ‘}"all"éIy ok

A koxy. Ol or 1] Y ©: wm?‘ T biefietly i f By, BpBICCeetit r’%"‘z&":‘)

and (ferr]-C Qﬂdfo}cy.aéﬂoow whereim lis £hydroky ﬂoﬁdtlhg gtdupxor abwlt  Arferr]

Furyt s oyt rol Yhe ERYERJRF drRrgeoty A CatigRl GRub, banl A eiise il te

optionally sulamehtﬁhe@k&)aowr@b@fd fHéhQ&ls absem(preferabl y one to two)
substituents sel ected,from hal o r,a}i roxy, amno, nitro, carbo

Jerr]-Jerr] al kyl Artp%phqrwbpeﬁl w Iskbskiuted by Gne_ar mete) (PLf @ﬁrﬁnﬁow %no)'
err]-Clerr] o u%(, Ongg &%c%eafﬁ'&n @srﬁﬂcﬁ&y‘%dﬁ@l&yf'c.-@{ﬂd& c,-c. lkm%[ erd, -

al kylthio and’™s ydroxy
Cerr]-Cerr] aﬂdokleF;CE:m‘bo:}y—Cﬁ-@rua.]koaylmd(erﬁ4 atonymelrbenyi Gt~ s

G0y Y SCL 10 Gt Ottt T AT 060 .
optional I'y SUtp?ﬁbtyﬂﬁﬁﬂpﬁﬁmﬂ?l@tlﬁrm'ﬁwQet(eﬂfaeil%mbldptlomwsmbshtuted bygrelr arxyiore r

hal o, C3-C6 cl oal é@rﬁe‘”%ﬁ%&fvrwg %g%h@‘& relmn%erraﬁ%jbkg}pyl

Clerr]-Cerr] (P‘iﬁfeé? Y 8B¢ {P

substituted b pinRid, BYCRQ lahm Batb NG
phenyl C[err])C erérl:ﬁlpcﬁ gl;kgk* GIU@‘SEHC?‘ erracpa?ﬁm? hal o sa[ggklﬁl?ed)—

phenyl ([ err] G wﬂfowi(methql, (CH[ er r] ) nXx- R[ err] wherein n is one
two, X;cs O NH ey o Lha Ol er | _
2\;[ e\er)] IS f)henyl g[%r'&?%éke d(() ’e‘%ﬁr ?ikyg[%rgntaﬁgﬁhgg%gn%és 2
tilglkgrbup; d ,
R oyt e NG U G BN
pyrrolidine, piperi @%ef‘ HH%P?‘#&“&X ﬁaeg%?)?f §le%§gnu§1 %ng(% alkyl
Clerr]-Cerr] oplibndllyosubktithed by one or more (prefera‘ﬁl’}edine%b[ﬁmb hydroxp e halo, C;—Cs
ﬂ]gr Iro]heR[me/ |r ' ]r :\t@c ﬂﬁicy,l, régg @ikeegl blé( ét aikynyl éﬁ‘C? r(prl%?erﬂ)h}o (ts-és)oglkoxy, phenﬁ
2 (A' PyT 1 9y digh¥ibhatly ﬁbﬁﬁﬁfe]d W HMB % Or?(ﬁlfr]s\xbstltﬂl@@ Oé&ﬁ d)rstwo halogers 8logs},ed

MA' group, I't 1S apparent en atom should be attached to the

pyrrol i di nyl @heuyd Chﬁou@ﬁef&r&bb’ulﬂltcsboﬂwl dulo substituted Tphenyly Cr-€lvi dkyly|andnd
rrol I 4 I

(1) exhibi t 93&%‘3‘ SRS SHIRAL HAF of of B0 "X B0/ NE B SHU R is Oy L il 2,

anal gesi ¢, anewt isgthienyl, ahtiCFOMNE@Rr o phthalimide gompomd R'iis/€:-Egelkyl, oand al so

el 10 e b e o 9t S

PCT/ | B97/ @502%pyrrolidine, piperidine or morpholme nng, optlonally substituted by C,-C; alRyl or halo.

treatment of a nmanmalian bj ect, es eC| _(J) |}1 rl sum ect. Specifically,

t hese When A?P is phenyl, R ? )y is pre era y at the meta or para position
on the pheny! ring with respect to 2-(A-pyrrolydinyl)-1-Ar'-ethy-N(R')-. When oxo is
selected as "A" group, it is appareht that the oxygen atom should be attached to the

pyrrolidinyl group through a double bond. |
30 The pyrrolidinyl and pyrrolynyl ethylamme compounds of the present invention
of formula (I) exhibit good kappa-receptor agonist activity, and thus are useful as an
analgesic, anesthetié, anti-inflammatory or neuroprotective agent, and also useful in the
treatment of arthritis, stroke or functional bowel disease such as abdominal pain, for the



conpounds are useful as an anal gesic for acute and chronic pain.
Especially, these . conpounds are useful as an anal gesic at central
nervous syst WO 9M247%e nanmal i an subj ect. Al so, these conPCDHBRR/0302
useful as an anal gesic for peripheral nediated 5 inflammtory pain caused,
for exanple by burns (induced by a contact wirth heat, acid or t he
other agents), scald (induced by a contact by hot I|qU| d or steam

rheunati sm or t tesatment of] 3 keammalian rsubjest, despedsaliyce human subject. Specifically, these
Accordlngly, t he e C

i cn 1 & uber ul caBPEREE arp QUG b® o RRAKLEL Tor sl P Efidhlc in " OBRRCIRHY, Hese
neur opr ot ect i ve cogpoiindslére usefull aalanoan@ml ati centrak nénveas ls]md:mah thingnammalian

Amount of 1 ho- caMiBtnaAbo: (1SS RORPALS M2 il o an SSaISHRi: ot ReOBb AL galed

inert carries. inflammatory pain cau?éﬂef&reﬁﬁﬁﬂk Hglfvﬁﬁ%t(hﬁﬂcéd 5Pa BorNdt dhith leaflRiciaasH
for the treatnent of a medj cal condi fion for which agoni st act|V|ty

toward opioi d kakswetherageptsyscald (induaed by 2 qontact by hotrfigireen sigamuBjesmatismoar the
conprises adm njy

uﬁﬁlc subj ect a therapeutically effective
anount of the ccf%%%h%’gsa%&)% ?orrrul a (l). | ' :
Det ai | ed Di scl osur e ofAccomlingly ehe ippesent invention: prov1des| m phhimsaceyuténal feomposition,

the term "hydrox r.ote nean afuc N

bratect ' hyar oRyidrS YSe el R ee FRRed. i SisGthor or ar PRk e,
pr oceﬂu(rjes 10 nChﬂdlarsg ;usefil lnﬂ&fe ﬂrdlazmnhﬁtdof the abb%litséhnodbdrﬂiﬁ&lses Wb dhootftisay la.,
tet t

AT TR RITEOL T U Te g p—" g SRt
but not limted MS&R?%H propyl, iso-propyl, n- butyI sec- butyI
tert- but;‘l)h an %?xkxgﬂmef‘ The term' C[err]-C[err] '

al koxy" is used her ei Fhe presentrinvention alsphprovides) ranethedi foraiRe trRatment of jasmedical

or opoxy. -+ sopr obtor 16! hldiCyecis abicy Wil obibis RIS Hitkted, in o

The term "has o" nuemdiaf, subject, Brhick cbmpﬁfesfalnahlktpnﬁg ao said subject a therapeutically
The term "hal o rr err Kk str ht or branched,

hal o- substi t ut e§ VL“%"EW chfﬁe ia/'f‘?)o nﬁé’?ﬂb’&? @r‘g i ncl udi ng, but not
limted to nethyl, ethyl, n-pro iled Piscl ureom@gu{, atippput yl , sec-butyl
and tert-butyl, substltuted by I' . to preterably one to five)

hal ogen at ons. SPemﬂ%'ﬂQ’b the tem "Bydyoxy {pr 0‘@@% groypk 6!@9‘15 #réiinetional

E’:[C%r Ir ]BQ % grlg]ﬂagl‘d@ﬁytog ‘H?ﬁtrebtt Yt BrhirBYy Brbip bgainst undedfib18/ rbdctibhs during ?'nthetlc

(pr ef er abl y2®nepragedures:e)intladingjerbwit owog . limited to benzyl, bepizeyl emethaxyinethyl,
substituted phe means Clerr]-Cferr] alkyl having a
phenyl group -at %@H&%E’%’LP%%@%@A%& carbon atom the phenyl group being

substituted by The term FCw-Cq (dikyl? 64 albédy herein ineatsna)stiaigho aerbranched . alkyl
including but not limited to methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, terr-

butyl and the like.
25 The term "C;-Cs alkoxy” is used herein to mean a straight or branched -OR (R

- is C;-Cs alkyl) including, but not limited to, methoxy, ethoxy, propoxy, isopropoxy, n-
butoxy, iso-butoxy, ferz-butoxy and the like.
The term "halo" means F, Cl, Br or 1, preferably F or Cl.
The term "halo C,-Cs alkyl" means a straight or branched, halo-substituted
30 alkyl of 1 to 6 carbon atoms including, but not limited to methyl, ethyl, »-propyl, iso-
propyl, n-butyl, sec-butyi and tert-butyl substituted by 1 to 13 (preferably one to five)
halogen atoms.

The term "halo C;-Cs alkoxy" means C;-Cs. élkoxy' substituted by 1 to 13



5 . A preferred group of compounds of this invention includes the

conpounds of the formula (1) wherein A i s hydrogen,
hal o; hydr @gegney® or OY; or if the broken line is a doubl e gegiigerns t hen
A-is absent; Ar[err] is phenyl optionally substituted by

one to three substituents selected from 104 hal o, hydroxy, (err]-(err]
al koxy, carboxy Cerr]-Clerr] alkoxy and (Jerr]-(err] -
al koxy- car bonyprefersbly imﬂoethrek) halogenadnhﬂxy Ar[err] i's

2rersl PO, o, ke B R RTINS SRR ki e

sel ected {1 onPro By aftaghed o itsjermirl Sirhon S8, m&?"éﬂy‘%”"’eﬁggﬁmﬁ?ﬁt % by
" one or nore hymmﬁmrﬁm%miquwnamms C3-C4) cycl oal kyl , -

21 Koxy. photyl ana i reblel eFby bt ooty R el desﬁeéérkea% it

Ar[err] is pherformuld(erherei( =O) - N(Rlerr])- is a phthalinide group and
[ - . | kyl 2 h
R eh ] e eorL LA hydos e, oy xaor 506 am e ol e £ eyt B8R4

or --mor. phol i netiehNis absent; A nore preferred group of this
i nvention includes th conpounds of the formula (1) wherein
A i's hydrogen, fluoArnis phenyl@ptineallyrsubstistsed by aow tostlree substitueats selettod firom hyI

ggsen?roﬁ%ramgrﬂy&wy% "G Elﬂ(bh’"} J}Bqléeg L}LKD A ona?f y Sl%ﬁy%? ge%lhg'S/CA:I °

chl-orine;  hydalbryy; net hoxy or car boxynet hoxy; ~Arferr]

i s phenyl, pyridyl i h| 0 | onal | sty tu chl ari uori ne
or - - nethoxy; 33’2 cg’ 5]]1 yé[(’éﬁ%ﬁ% albf[%xi)gt(%ut&%{l?ylone to B Halo'8F
Rlerr] is ( eCiiC,alicxy] (preferably Cerr]-Cerr]) alkyl optionally
substituted by hydroxy fl uorine err]-Clerr] (preferably
Clerr]-Clerr]) al keﬁyFShyﬁé‘?&S’“sW’WtQIt%oc C{‘Jﬂy%t hyl or phenyl; and

E[C('Ia'/r Ir 189'7}505%25096” RP a8 R ire ifdependently $lectél Woh( hydrogen, Ci-C; alkyl optionally
Rlerr] and R substitutechojeonecer mpterhydmmrthabg&a -Cat(preferably/Ga-€h) m&qallml €rCs

attached, for . e .
nore preferr egkgry’ % Ft}S['#lésljatlﬂ v(gﬂF? Hﬁﬂ@l uHe%ip{?k?g’hen fpoun Jala s‘fl%sumté‘
fornula (1) whisanyl 6;-(5 alkyl, when Ar? lsﬂ\pher:yhyﬂrze&&O)iN@t})-l ine phthahmidcrgmup amd i f

t he broken Iigg.ié € bl e bond, then A is absent; Ar[err] is phenyl
optionally su ureé Otar boxyrret hoxy; Arf[err] is phenyl

optional | 3o substit URédndJR3 nlBkétﬁé’rywﬁli theyritreyén atbihao Whichsthéy @:rerahaéﬁe*ar fdrm a

alkyl; Rerr] is Ca:err - rr al kyl
7 pyrrolidine or mo olme rng.

\J

A more preferred group of this invention includes the compounds of the
“ formula (I) wherein . .
A is hydrogen, fluorine, chlorine, hydroxy or OY wherein Y is methoxymethyl
25  or tetrahydropyranyl; or if the broken line is a double bond then A is absent or;
Ar' is phenyl optionally substituted by chlorine, hydroxy, methoxy or
carboxymethoxy; o
Ar? is phenyl, pyridyl or thle.nyl optionally substltuted by chlorine, fluorine or
methoxy,
30 'is C\-C, alkyl;
R? is Ci-C; (preferably C,-Cs) alkyl optlonally substltuted by hydroxy or
fluorine, C,-Cs (preferably C»-C,) alkenyl, halo substituted phenylmethyl or phenyl and
R’ is hydrogen or methyl; or '



optionally substitute by hydroxy; and R err] is hydrogen.

Preferred individual conpounds are: 10

4- [ N[ 2- ( 3- WO 9BRTFoxypyrrol i di n-1-yl) - 1- (S) - phenyl et hyl ] - N- nREFVR01028) -

N -propyl benzam de;

4-{N-[2-(3-(S)-hydroxypyrrolidin-21-yl)-1- (S) phenyl et hyl ] - N- met hyl am no} - 2-
ge E Rﬁ(g (Népz g)p y ngpé%gp’gfﬁr%b togethey wxgh tjle nitrogen atom to which they are attached, form a

-(S) - phenyl et hydy}mwdﬁgbh)ﬂ@ﬁﬂdﬁﬁé rin N - pr opy! ni coti nam de;
4-{N-[1-(S)-(3-carboxynet hoxy heny ) 2-(3-(9)-hy droxyi)yrrolldln 1l-y

t y| ] - N met hyl ani no}A Nmorgy pigierisd ngigp gof; this invention inchides the compounds) of the
N[2-(3-(S di n-
1)-1-(9)- phe@kﬁgéﬁgxﬁ!{eﬁé%t hyl am no}- N - propyl benzam de; 20

2-

- (

(3-6S) - hydr ox [s}hydtd)aydﬂlmrﬁxe)dr)chlonﬁ&)orphha ptakeh Yihg }sl‘d-dmb]t)tioadu thei A

S) - hydr ax 1) ben
N-[ 2- %3 %/S) 13 Ya@ J fi\)’r a5 ngpx;y? 16pt§gnjtlly substituted by carboxymethoxy, Ar’ is phenyl
S) -

- phenyl et hygy &!}”&Mﬁﬁx@éﬂ BPJméthoxy or pyridflf ®OYisPCLOL iallgiri plé is Cp-Cy alkyl
rrethylamno N- rroli1n- 1_xy spynﬂ phenylethyl]} é ! ky
|-benzamni. dé)ptxgmily substltute by hydroxy; and R'is hydrogen

2-(3-(S)-chl henyl et hyl ] - N- et hyl N
§ ylr oxypr opyl e SRRl octpoustPhee Y PO LY O .%df’”v". usi

r
2

corrp ounds dPe: -~ 4-{N-[2-(3-(S)-hydroxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N-methylamino }-
0

[2-(3-(S)~@ydro rrolidin-1-yl)-1-(S)-phenyl et hyl ] - N- et hyl am no} -
N -i sopro yTpﬁg?é%%

(N
- (N[ 2- (3- (S) - hydr oxayN[2B-(S)-Rydroxpyrrblidi) e {8)-phénylekhyl}-Nemboiyiamine) } 2-

ropyl benzam de;
2- cﬁ| olrog 4- {ﬁ[@eﬂe%c@)'wﬁyﬂbmm@m i di n-1-yl)-1-(S)-phenyl et hyl ] - N
9

WO 98/ 12177 J2-(3-(S)- ~1-vD-1-(5)- -N- -
PCT) 1 B97) 01021 6-{N-[2-(3-(S)-hydroxypyrrolidin-1-yl)-1-(S)-phenylethyl}-N methylammo}

met hyl ani nd$- Nmoppyinieotinamides;
8- (V[ 2-(3-(9)- Gl onyne o4 B kb B oE 089 WA P} - 3

met hoxy- N - propyl benza
- chl or 0- 4- { N- [ 2thyB-NpethylaminoyN'+propylishinganiidg] ) - 1- (S) - phenylethyl ]-N- 5

AN L1 (5 (3- nyar oA S voropsmyolidinst oy {Sreenethyl ymettsiaming -
met hyl am no ) - i§ro epydniidgzan de;
et hyl am 3D N - or op gt i SebydroRypyrroidin1-yi) 118 pheyletiyiy NométhyHimino)-
-{N[2-(9S)- ph?@y(h-(g)-%?&'bﬁ?ﬂrbﬂ}lfﬁeﬁiﬁﬁxh&t hyl ] - N-net hyl am no}- N -
o ' 5-{N-[2-(3-(S)-fluoropyrrolidin-1-yl)-1-(S)-phenylethyl}-N-methylamino } -N’-
propylpicolinamide; .
4-{N-methylamino-N-[2-(3-pyrrolin-1-y})-1-(S)-phenylethyl] }-N’-
25  propylbenzamide; and
4-{N-[Z-(3-(S)-chloropyrrohdm— -yl)-1 -(S)-phenylethyl]—N-methylammo}-N’-
(2-(S)-hydroxypropyl)benzanude

“ZSZ

Other preferred individual compounds are:
4-{N-[2—(3-(S)~hydroxypyrrohdm- -yl)-1-(S)-phenylethyl]-N-methylamino }-
30 Nu-isopropylbenzamide;
3- {N-[Z-(3-(S)-hydroxypyrrohdm- -yi)-1 -(S)-phenylethyl]-N—methylammo}-
N'-propylbenzamide;
2-chloro-4-{N-[2-(3-(S)-hydroxypyrrolidin-1 -yl)- -(S)-phenylethyi]-N-



benzam de;

1-(S) - (3-chl orophenyl)-2-(3-(9)- hydr oxypyrrolidin-1-yl)-ethyl]-N-
am neyo deAigPPYy! benzani de; PCT/IBY7/01021
[2-(3-(S)-hydroxypyrrolidin-21-yl)-1- (I? phenyl et hyl ] - N- met hyl am no} -
N - propyl benzam de;

V[
I
[

o
==

e e e e e W f-ﬂﬁr—l-r-“ﬁo
7 72z

2-(3-(9)- hydroxypyrrol i din-1-yl)-1-(S)-phenyl ethyl]-Nnethyl am no} -
i di rebennétiykmino}-N'-propylbenzamidé; { N- [ 2- (3- (S) - hydr oxypyrrolidin-1-yl)-

(5 (3(9)- by &ﬁﬁ?@%ﬁ&ﬂyﬂrmyymﬁdiﬁfwﬁ%S—Eﬁ?r@i%%fﬁm%@ﬂﬁmmo} :

2-(R)- hydr,ﬁﬁmﬁmg
2- ('3-(S) - hydrioxy yrroI|d|n 1S¥ - phenyl et hyl ] - N-mathillamno}
i sobut yl benzani de3-chloro-4-{N-{2-(3-( -hydroxypyrrohdm- -yl)-1-(S)-phenylethyl]-N

[
EZ (3-5( S)m%gwmrﬁbﬁmwk) 1- (S) - phenyl et hyl ] - N-met.hyl am no} -

al 'yl benz *4-{N-[2-(3-(S)-hydroxypyrrolidin-
-1- (S) phenyl et4{N}[1NSH3-hydrexypheayl)-2-(3-(S)-hydroxypyrrolidin-1-yl)-ethyl}-N-

4- H\Lf%‘ Orowaﬁ% é&%ﬁ%?wﬁﬁh din-1-yl)-1-(S)-phenyl et hyl ] - \-

O-
m( no} - N - pr opdLReny )iﬁydraﬁypyrmhdm- -yl)-1 -(S)-(3-methoxyR}'_lenyl)-eth yi}-N-
3,

'D-b-
<
705

Z/—\

thbsz
pd

5

A‘<
-5 — =
Z‘< c OOV

3-(S)-h droxypyrrol i di n- 1-(S)- phenylet hyl] met hyl"am no} -
3, 3 met ﬂnmm}dﬁrnmm&pﬁ%@nz ami de;

, 3,3

r

a

2, .

-(5- 18) - hyar oypyerl Septndy ] 5@@@1@&»@%&;@%@%@ fod ami no} -
9

[

p

2-

ZhzwzE
Tare

. 7
S~ e~
_('D I\)I\.)

arryl benzam de;
B97/ 0102]propylbenzaxmde

2-(3-(S)- hyd&gﬁépﬁ r(rs?_b gfxlorophgn})l)- -(:‘ a)-ﬁycﬁ'o l ot leA!l]l l-ylf?twlylb?m no}-.

yl pi col i nam
(3- ( S)méthyiamioy N'rb nsbnbamid)rl (S)-phenyl et hyl]-N-nethyl am no}-N -
- hydr oxypr opyl

0-4- {N-[ 2- (3- %g?e’rﬁata& bbmrpmvarohdm-wy I R)-ghepyieshy -t ﬂgﬁhylaf{pm}—

r
anmi na} - Nr-goppytdamim de; and

2-(3-(9)- chlorop rrolidin-1-yl)-I- é‘p) phenyl et hyl ] - N-neth Iamno) N -
b

[

CT.

- N
_pr
-{N—

gl\)
N
O™ —™O0

Elare

enzani de. 4-{N-[2- (3-(5)'hY@Pm}'ﬁ}9h e-yla-d - ety sNamethylamino }-

hil égngi%r%fg{n%é%dgl i di n-1-yl)-1-(S)-phenyl et hyl ] - N et hyl am no} -

E 2-(3-(S) - hydr WYN&IQF(GK5ﬂhYdrﬁxwy}mﬁdlbs)-ylMe(@-lPﬁeﬂﬂﬁtﬁﬂwmemylhmoﬂ6}
t hyl benzam deholmebenzmmde
20 4-{N-[2-(3-(S)-hydroxypyrrolidin-1 -yl)- -(S)-phenylethyl]-N-methylammo}-
N’-(2-(R)-hydroxypropyl)benzamide; :
' 4—{N-[2-(3-(S)-hydroxypyrrohdm- -yl)-1 -(S)—phenylethyl]-N—methylammo}-
N -wobutylbenzanude .
4-{N-[2-(3-(S)-hydroxypyrrolidin-1-yl)-1 -(S)-phenylethyl]-N-methylammo}-
25 N’-allylbenzamide; -
4-{N-[2—(3-(S)—hYdroxypyfrolidin-l-yl)-l-(S)-phenylethyl]-N—methylamino}-
N’-(3,3 3,-trifluoropropy!)benzamide;
—fluoro—4-{N-[2-(3-(S)-hydroxypyrrohdm— -yl)-1 -(S)-phenylethyl]-N-
methylmnmo}-N’-propylbenzanude
30 4-{N-[2-(3-(S)-hydroxypyrrolidin-1 -yl)— -(S)-phenylethyl]-N-methylatmno}-
N’-(2,2,3,3,3,-pentafluoropropyl)benzamide;
4-{N-[2-(3-(S)-hydroxypyrrolidin-1-yl)-1 -(S)-phenylethyl]-N-methylammo)- |
N’-tert-amylbenzauude :
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szhbb

('D



4-{N-[2-(3-(S)-hydroxypyrrolidin-1-y)-1-(S)- phenyl et hyl ] - N-met hyl am no} 15
N - butyl benzam de;

4-{N-[2-(3- (\mwmﬂ‘bxypyrrol i di n-1- yI) 1- (S) phenyl et hyl ] - I\l-m!’ﬂfmmlﬁb‘}

N - pentyl benzam de;

(N-[2-(3-(S)-hydroxypyrrolidin-1- yI) 1-(9S)- p-ﬁenyl et hyl ] - N-net hyl am no} -

N - phenyl benzam de;

4-{N-[2-(3-(9S)- hydr ox-’g@'rﬁz# r(§-Hydroyysyraolidis: 1yt (eRhapylethyll-Memehylaming)-.
N' - (2-chl or obengypiopy

4-{N-[2-(3-(9)- hydro %I’I’Oﬂd,lnl he IethY - N- et hyl ami no} -
N , N -di met hyl benzani %té -[2-(3-(S)-ﬂuoropyrrohdm- -ylg) -(SB/ phenylethyl]-N-methylamino }-N’-

£ (2 (509 G abiiit) -1 (5 -prenyl ety -yl aniro) -

(N-[2-(3-(Sp-hydr OXyWCMMM{N*[E‘GBLOS)J'M&)WWGWBS'IMLGS)%W&WIPN- no -
N -propyl-2-thio Belnecar&? dlﬁ
4-{N-[2-(3-(9) 'Hé}) Yiamingy Y opropylRenzatpide; 304 <) _ phenyl et hyl ] ani no) - N -

propyl benzami de; 30 4-{N-[2-(3-(S)-chlo lidin-1-y1)-1-(S)-phenylethyl]-N-methyla
4-{N-[2-(3-(S)- hydroxyE)yrsr § |(d?n TP )y%he(n;)/pe?ﬁ’y ”\L rr'g?h§'/ ‘é“r%%%oﬁ’

PCT/ 1 B97/ 1481 4- {N-[2-(3-(S)-hydroxypyrrohdm- -yl)-1-(S)-phenylethyl}-N-methylamino} -
4-{N-[2-(3-(S) hyd X rr0|d|n1yl) 1(8) phenyl et hyl ] - N net hyl amno} -
N-(3 - hydroxy;ﬁl f"ﬁ% -

4-{N-[ 2- (3- () - hydr OWW{ZQBJ(S)-W&OWﬂ@r—ﬂ')-ﬂnosl)-%h&ﬂldthﬂ NeinBth R} -
N -cycl opropyl henzani d

4-{N-[2-(3-(9)- gﬂéiébsyﬁvmald|n 1-yl)-1 - (S) - phenyl et hyl ] - N- et hyl ani no} -

N -(S butyl b -(3-(S)- -N-
i (v 20509 e oS IR Rt et e aniy.
(R) - sec-ibut

(3 (o) dr oy BY ‘iﬁ-(é’-@) ﬁy&%}ypyn%?&mpx 1L R) Bhbdy by RN AR} - 1©

N—[2
- propar gyl benzam de
-{N[1-(R - (3M~q:ehylbpnmﬂlde§yphenyl) 2-(3-(9)- hydroxypyrrol i di n-1-yl)-ethyl

N”E 2 (3. :sr? f E%L?‘E&SB} @?@ﬁ%%y S pS ip-LoilSphml et moaming) -
-{ N?Lydr gxg N[

-hZ"““'_'-hZ"““Z

(S drox rrolidin-1-yl S henyl et h am no
I\)! [2-)(/3-(8)-l¥y@/oxypyrrohdm- —))r/l) )1-(S)-§>hgny ethyl]-N-met yl]ammo}~}

~ N'-(2-chlorobenzyl)benzamide;
4- {N—[Z-(3-(S)—hydroxypyrrolidin—1 -yD)-1-(S)-phenylethyl]-N-methylamino } -
N',N'-dimethylbenzamide; |
4-{N-[2-(3-(S)-hydroxypyrrolidin-1 -yl)- -(S)-phenylethyl]-N-methylammo}
25  N'-methyl-N'-propylbenzamide; :
5-{N-[2-(3-(S)-hydroxypyrrolidin-1-yI)-1-(S)-phenylethyl}-N-methylamino}-
N‘-propyl-z4thiophenecarboxamide;
- 4-{N-[2-(3~(S)~hydroxypyrrolidin-1-y1)-1-(S)-phenylethylJamino }-N'-
propylbenzamide;
30 4-{N-[2-(3(S)-hydroxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N-methylamino}-
".propyiphthalimide; : :
4-{N-[2-(3-(S)-hydroxypyrrolidin-1-yl)-1 -(S)-phenylethy]]-N-methylammo)-
' N’-ethoxybenzamide;



N - propyl benzam de;

4{N—[2 (3-(S)-fluoropyrrolidin-1-yl)-1- (S) phenyl ethyl ] - N-hydroxyamno}

N - propylb

4-{N-[ 2- (3(&'? Hﬁoropyrrolldln 1-yl)- 1(S) phenyl et hyl ] - N- C%mﬁgamno} N -
20 propyl benzam de;

4-{N-[2-(3-(S)-fluoropyrrolidin-1-yl)- 1(R) phenyl et hyl ] - N- net hyl ami no}-N -
propyl benzam de;  4.{N-[2-(3«(S)-hyd lidin-1-y)-1-(S)-phenylethyl]-N-methyl -

4- [N 2- (3- () - chl or ohy T 61 Lt Py L o B e, rrer?ehyy%nrnnn?l}o}-N i
(2-(R)- hydroxyrbf(aﬂwﬂ mmm)lmzaraﬁd. 25

4-{N-[ 2- ( 3- oxopyrro I agi -
propyl benzam de. I(N ?Z }K-Yé)llprh {’%ﬁ&?ﬁ% 1§;rlesé$& Bﬁeﬂ@%@!}?ﬁrﬂ&?ﬁ { gg} a
conpound of tmédyolbbmpylbgnianndwla [err] wherein - WO .

98/ 12177 - . .

PCT/ | B97/ 00021 4-{N-[2-(3-(S)-hydroxypyrrolidin-1-y})-1-(S)-phenylethyl}-N-gnethylamino } -
Arferr] is phwxg)_swwt%én@ﬁudehl enyl ; X |s hydr ogen, hal o or
Cerr]-Cerr] alkoxy err] is hydrogen, tionally

protected hydroxy oﬂ-{q-&-(a-(%flé'ﬁrqumqhdm-érﬂ)-l-(S)-phenylethy }-Nrjetniigmigo}t
err]..are in n or err err] al kyl optionall _

sR[Jbst?tut ed b;&&gﬂqgﬁ&%ﬁlb@/ﬂﬁ{?&ﬁ a 1-q ] Pr efgrreg i ndi vi éual

conpounds of the fonn{lN-éZ-(N(Sj}hydrmcypyrrohdm- ~yl)-1-(S)-phenylethyl]-N-methylamino}- .

4- et hyl a& % r@ogﬁébenz%m de; S 5- N- net hyl am no- N

-propyl pi

2-chl-oro-4- et hyl arrm{w-[\t J BrodrbwtyaittiotgphehPl)-2-(3-(S)-hydroxypyrrolidin-1 -yl)-ethyl]-N—
4- et hyl.am no- N-.- oxypr opyl.) benzam de;

4- et hyl am noﬂNﬂl iazm{l 9?») benzam de; :

4-met hyl ani no- N - (24208 Frz;’ ﬁé@ﬁ%ﬁﬁﬂyﬂ%&ﬂﬁ@@@ﬁp?ﬁz@&f&ﬁg‘yﬂw °ﬂg}ae‘g‘g%{ |

4- et hyl am no- N -tert a
i nvention pr oW dert-botylheozamide;sel ect ed from 15

2-(3- (S) {4 uoropyrr Q-{Nihffﬂr&y K- e[ (]3' ((S'?)hyggﬁpwr%lﬂﬂ\ £ Bll)-l (S)—phenylethyl]ammo}-
N’-propylbenzamide; - _
4-{N-[2-(3(S)-fluoropyrrolidin-1-yl)-1-(S)-phenylethyl}-N-hydroxyamino } -
N’-propﬂbenzamide;
4-{N-[2-(3-(R)-fluoropyrrolidin-1-yl)-1-(S)-phenylethyl]-N-methylamino }-N’-
20 propylbenzamide; ' :
4-{N-[2-(3-( S);ﬂuoropyrrolidin—l -yl)-1-(R);phenylethyl]-N—methylamino }-N-
propylbenzannde
4-{N-[2-(3-(S)-chloropyrrolidin-1-yl)-1 -(S)-phenylethyl]-N-methylammo}-N’
(2-(R)-hydroxypropyi)benzanude and _
25 4- {N—[Z-(3-oxopyrrolldm- -yl)-1-(S)-phenylethyl]-N-methylamino }-N’-
" propylbenzamide.

Further, the present invention provides a compound of the following formula:

wherein



2-(3-(S)-fluoropyrrolidin-1-yl)-2-(R)-phenyl ethanol

2- (R) - phenyl - 2- (3-pyrroline-1 -yl) et hanol ;

2-(3-(R) -f woswRtrT ol i di n-1-yl)-1-(S) - phenyl et hanol : PCT/IBI7/01021
2-(3-(R) -fluoropyrrolidin-1-yl)-2-(R)-phenyethanol; 20
2-(3-(S)-fluoropyrrolidin-1-yl)-1-(R)-phenyl ethanol; '
2-(3-(S)-fluoropyrro [ n-| - -ér)S : phenyl et hanol

2-(3-(S)-chl oropyrroﬁf)gislﬁhfnxji ngdg t)"H’ﬁ{!)nyl et hanol ; and

2-(3-(S)-chlor opyrrokilgh% ol hald o 10, -@mbklyet hanol . Furt her,
the present invention prow% processes fof produm n ﬁ(?rpp nd of 25
formula (1), which chhprhyde}gen,eumonﬂb’ prategied dydoxy 5 RBAf or mul a

Vvid): err
gn e% hanol[ co]rrpound g‘e?"&?‘eare xn%erﬁeg%%l u ‘cjirogf Q/o 'f\’/bﬁkyl oﬁ%ﬁmﬁ’ SUbsmutgu by

m xture 5 Ohydiexiportids (Va) and (Vb): V\D 98/ 12177
PCT/ 1 B97/ 01021
(Va) - (Vo) Preferred mdmdual(cgg)pounds qf the f?@ng%sqk@e or presence of a

base in a reaction i I e Synt hesi s The kappa
RShéthyIRhM8N’-prop ¥9€ﬁﬁﬁ1ﬁi

agoni sts (kappa-receptor “agoni sts formul a. ) of this invention 5 can
be_prepared as descrﬁ-li‘émelh)’lmeo Stprepyipigolinamidies.  Unl ess ot her wi se

TS ) e BB By A (o) Ao
10 - 4-methylamino-N’-(2-(S)-hydroxypropyl)benzamide; . '
| 4-methylamino-N'~(2-(R)-hydroxypropyl)benzamide;
4-methylamino-N’-(2,2,3,3,3-pentafluoropropyl)benzamide; and
4-methylamino-N’-tert-amylbezamide.
Further, the present invention provides compounds selected from
15 2-(3-(S)-fluoropyrrolidin-1-yl)-1-(S)-phenylethanol;
2-(3-(S)-fluoropyrrolidin-1-y!)-2-(R)-phenylethanol;
2-(R)-phenyl-2-(3-pyrroline-1-yl)ethanol;
2-(3-(R)-fluoropyrrolidin-1-yl)-1-(S)-phenylethanol;
. 2-(3-(R)-fluoropyrrolidin-1-yl)-2-(R)-phenylethanol;
20 2-(3-(S)-fluoropyrrolidin-1-y1)-1-(R)-phenylethanol;
| 2-(3-(S)—ﬂuoropyrrol_idin—1-yl)-2-(S)-phenylethanol
2~(3-(S)-chloropyrrolidin-1-yl)-1-(S)-phenylethanol; and
2-(3-(S)-chloropyrrolidin-1-yl)-2-(R)-phenylethanol. _
Further, the present invention provides processes for producing a compound of

25  formula (I), which comprises reacting an amide compound of the formula (VId):

0
a\)k N\—-R2
h Rl—};]/ x R
H (VId)

with an ethanol compound selected from éompounds (Va), (Vb) and-(Vc), and a mixture
of compounds (Va) and (Vb):



[err]
PCT/ | B97/ 01021

10

WD 98/ 12177
11

In the aboyg la, an optionally substituted styrene oxpefmhdrioloze’ an

optionally su

gglgﬁt ut

ed phenyl

-1, 2- et hanedi ol

2-tosylate (I11) can be

reacted with a

pyrrolidine conpound (PV)

in the absence or

presence

to forma

of a base such as K[err]CCIerr]

Ho\)\ Q/A A

(Va) Vb)

Ho\/k Q

(Vc)

in the absence or presence of a base in a reaction inert solvent.
General Synthesis
The kappa agonists (kappa-receptor agonists) of formula (I) of this invention

5 can be prepared as described in the following schemes. Unless otherwise indicated, in

the reaction schemes that follow, A, Arl A, R', R? and R® are deﬁned as above.

Scheme la
Ar
A,
@ /CNH l
or A Ar o
Ar' (IV) HO A A,C\
_ > \)\ + N\)\OH
OH (Va) (Vb)
OTs
& CO,Me
4
: 1
R R
' : N _Ar
(Base) - A 1:{ 1
(VI
alkyl amine
NaOH 1
- - N\)Ai 7/C02H >
A : N~ : WSC
I .
R!
' (VII)
Arl
Jo ot
A7 N 3
R!

10



m xture of substituted pyrrolidinyl ethanols (Va) and (Vb) . This reaction
may be 5 carried out in the absence or presence of a reaction.inert.

sol vent (e. gwo 98a21T2no0l (MeCOH), ethanol (EtOH), isopropRCRIBITON021
tetrahydrofuran (THF), dioxane, NN~ - digethyl forrmam de (DWVF),

di et hyl sul f oxi de (DMSO), nethylene chloride " (CH err]C[err]), wat er,
benzene, toluene, n-hexane orwgcl ohexane). This regcllon can be ﬁbed

out at _ a t enper dadhe ape clm[eei!@]@ eptiqnally substityted shsene, pxi %(
| , f | f
sol vent, prefer %@hxnﬁ{;{t Gby fﬁul%S ph‘%@f‘l tféfﬂﬁ{eﬁ{o‘i”f Fés?lagﬁ 51‘1{) Uﬁh gﬂé?%t@& Uirith Qf

t he sol vent f.or rom
hours. The co rrp(pgmdhdhia):ompouﬂde(lw mtthe d)seﬂcetdt@rmnmﬂadmse such as KyGs tomfivrm a

base’ " Pouch Htire S yREeR Soriang shibiS Cv b and (VBF. DIRRCREEGH nly be

gl chl Ior o?{/ Iha;slet cﬁﬁieBOMﬁdmbmeCﬂuﬁiadwtﬁr presenceWof A @latlatgﬁmmertesdmm ofergn,otmechanbl
or mul a a (0] Lve an | Nt ernedl e CO oun

reaction can be( Etiaanel (ﬁplg}ags%ggﬂngplgo g‘?"@?@#@ 8 &%isgmé‘g%rg@[
di hydri d h

sodi um hydri de Q*Nﬁ&h}godnqﬂ}aé“n%;@@@? i@ h@rs?g&a@gbngg@f grﬁgxmbedhlorﬁk HChL),

DMF, at from eto ux t t he sol vent,
for 15 minutes tatd, benzese, toluene, n-hexane or cytiehexantle Thisestionzar be camied out at

o vant ™Y o &L S ePRenthir? 5ord PR3 e B temmeitite of o s bl ot gom
m ngt esI to 1@ geou\s/rlﬁltbm ewﬁeao@afeﬂ?xgém rﬂtﬁt@loﬁfl@mmm(tbﬂ Slmﬂtes to 4Bhkours,
o PO 4 car bodtaliably TR BRI EGUG v o heRRRBRRINR OF e Ty 2t ompounds

compound (1). A(va) and e@h?ﬂétr@ﬁé@%h‘rﬁbtﬂ &WEQ ke in the presence of a b
1-et hyl - 3- (3-di rre?/t?g/ nopro ) car bodi | mg%le " )l |ps sr e‘fatcct)laonas.e

may be carried &uth amm mgapm soivéngsich w@pmgr@thanzsfoﬂomd)bmcgunimg
the carboxylic _ 0,
carbodiimde i n"i]’élirill apprgprl at g,q% veMmogﬁé?gﬁég?%ﬁ?%ma%oéﬁ&ﬁg?FVH)'

aromatic 15 ﬂ'}:ﬁrmphxhg)m;:txm Caarte, camédnganat the absetice onpteserse of apbmse sikdhyas
di chl or onet hane. ction ce.at ate e At I n the
Fange 1 om - 30 sedwdrds LI PyARE o Sofefl e b iyt ERGHF R DR, Bt i
mnutes to 24 heodf telﬂa%ﬁhfe/to]ﬁﬂﬁﬂe efifitte of e sob@f, femPaninuteseo 6 Hoars30
resul ting product can_be isolated and purified b standardg{lechm ues.

| f reqw red, the hydr phe datermediate, campound Q’H may cbe - Beated ath 2 a%?oi“&hrﬂ?d
(i.e., Y of -OYNaokffh PRaERIBUES sV ?]ntt Q@ci?a@%éiﬁz{doﬁta?rg&ﬁm&uf@ﬁ'oﬁn 8o 100°C for

partlcul ar gr otectl ng group chosen.  For exanp typ| cal protecting
group met ho eretshgmutemﬂbboursto glvmcaﬁ)bxﬂmldcompound (VII).

PCT/ 1 B97/ 01021
renmoved by-acid catal yzeaarﬁo’c‘llfhgl léli(é/q%c%bee rﬁ?’(‘étgde‘r'lv(':tg e lkgm %lthlefs?sence?{
as HO. A ﬁuaatrbmmnuw\oempeuﬁd 6 ogiee tthe pyorobydinyd rethyliminé hwmpound (I). A

R
aci ds, inorgani ¢gwsg)ds rrhi%r réaem::s nidy 86 danGdd dat we&mﬁamgdsdbe&ﬁlrhuy Bquivalent
t ol uenesul fonic acid (p- TsOH), drochloric acid and

di met hyl al u%é ni ampunts ofcﬂhpoqarmw q/aoid) and) alkplagyine w&é héﬂ’&“ cexeessyampoynt qfcthe
carbodiimide in an appropriate solvent. Appropriate solvents are inert aromatic

hydrocarbons, ethers, halogenated hydrocarbons, especially dichloromethane. The
reaction may take place at a temperature in the range from -30 to 100°C, usually from 0
to 30°C for 30 minutes to 24 hours, usually 12 to 16 hours at room temperature. The

30 resulting product can be isolated and purified by standard techniques.
- If required, the hydroxy protecting group in A of the compound (I) obtained
(i.e., Y of -OY), can be removed by the appropriate method for the particular protecting
group chosen. For example, a typical protecting group methoxymethyl, can be



"An optically inactive conpound (I) wherein Ar[err] is optionally
substituted phenyl can be prepared by subjecting a correspondi ng
optical ly wsihi#® | - phenyl -1, 2- et hanedi ol 2- tosylatepﬁjmgnmﬁﬁynula
(111) or 1-phenyl-2-pyrrolidinylethanol (Vb) to the reactions 10

described in Scheme la. Optically inactivei2onpounds (I11), wherein Ar[err]
I's optionally substituted phenyl, may be prepared according to the

procedur es desz%ﬁ:bbé‘cﬂby Ecxﬁ Q:ﬁtalyzed hy&zswaiah@ m@%&ﬁﬂ@abp&m bﬁzhlgstﬂszmh ROHCL. A
9861-9866, 1991, 80 or L O,
1S

Chem, Vol . 47furtpg comggemmtecty%grwpan Bolsethe wrabzﬁjgmawé Sroup (T PH’

t th t |
hacti ve (o) e 4BBCRtoseTy E54 htafifed ByBeliE (ApPlopRla® Ak caldlst el Y
for exanple i rbrgatndi advidd ergamt: acids, or L¥uis aSids soph ak5Sdadetit5deld (MZH) p-

foll owed b ven gnal co upd- of 1 he .
fornula (I % P‘?f" opg ?ﬁ’él &<§56ﬁge hygrophlode a5id, Q{@ crmF@ylafurmmum
hydr ogen, can éhﬁ;rmét(M AICIS. " Preferied abid! caeREoR HCIOf forrrul a (VIl) wherein A
S hydroxy. First the hydroxy group of the ngthyl benzoate conpound

may be protected 20 An qpticgily inaghiveompoynd (13 ahereip Af dupptionally substituted phenyl,
tert-butyl di
ert-butyid "géahﬁb% 'pt%m%%bjegﬁg%i'ﬁ?’%%g?@dg%ogtg%%{ %&%vﬁgoﬁlﬁﬁﬁleﬁz JitaR¥diol

ester conpound”can I"'ecte
corr espondi ng Ztosplateyof ﬁleaforrdulaTHéhot hephemyl-2epyriolidinglethanal V) o sbbreactians t o

Conduct od 19, <issfibetih Sobtte 12" OPEBIE e eRe i R 7 R, o

reaction with duBstimfedt yﬁeﬁymaﬁiyy bSIﬂrygbaréd @tdotding o thaqsi'ocewrdadeslcﬂbablmforon

t about. O Cf b t
?n ? hg_upr esfaﬁrzé‘]a@!’ eg% e&ﬂ“ §Efcﬂoif;§§ss%|9 *ﬁgﬁ&?b@e 7 eoﬁﬁ( sb’cﬂﬂrém'zé%rgﬁ
as . .met ha b Gt @gumme Vcﬂf#‘!%gte qmmszir@s@ffonmecﬁsy YeWlatib® sudly 4m 1

to 10 hours dation can carried out with a desired

O al kyl hydr oxwemmmmm@m&dﬂomdqn pyridine @faﬁ°§od|0m1icalé' isa@iye 4¥Yb)®B@ at
[ oom tenpeieat B preBhreh 2Brhink Yo fe R:p{s'éeﬁur&ls Sibed {a&hﬁ&t inOfertahel et il

a conventi naI ures ca or eéxa
hydr oxy group Vel. pS.qipedstb-1544, h99éf¢lldwﬁi)blydu amvd:tmloaallrgducgomup, t he am de

conpound can be treajed vvitht r abut um l rlde B

sol vent such as | ‘& oypd ng}ﬁaig: '“lémﬂﬁ 9?7 igil%’?yg"d R’ is

PCT/ 1 B97/ 01021hydrogen, can be obtained from a methylbenzoate of fofrula (VII) wherem AAis

conmpound of formJIa l]%r SI n Ais a ent and the broken Ilneb

doubl e didroxyan Fyst @Fg’d TOXY SEPURIO YB@E‘F‘W@C gompound may be Pr°te°t°d

2- phenyl - 2y 3 “With a%xinfhbﬂe Mt@étilﬂg’%bu? such %QWPH%E}I&M%giﬁﬁ g?odben@%rﬂiethe
lusrated in

conpound to the coupling eactl ene | a, [err]
. hydroxy-protected methyl ester compound can be subjected to hydrolysis to give the

=k

correspondmg carboxylic acid. Then the carboxylic acid can be subjected to amidation

to give the compound (I). The hydroxy protection can be conducted by subjecting the
compound of the formula (VII) in DMF to a reaction with fert-butyldimethylsilylchloride

25  and immidazole solution at about 0 °C for 1 to 6 hours. The hydrolysis can be carried
out in the presence of a base such as sodium hydroxide in a polar solvent such as
methanol at about the reflux teniperature of the solvent for from 1 to 10 hours. The
amidation can be carried out with a desired O-alkylhydroxylamine in the presence of a
carbodiimide such as WSC at room temperature for from 1 to 24 hours. If

- 30 deprotection is required, a conventional procedures can be employed. For example,
when the hydroxy group is protected with fert-butyldimethylsilyl group, the amide
compound can be treated with tetrabutylammonium fluoride in a proper solvent such as

THF at room temperature.



(Ve) The et hanol coonpound (Vc) can be prepared. by reacting a
correspondi ng . phenyl glicinol and 1, 4-di chl orobutene in the presence of
base such as WOP¥FEIHIN in a reaction i nert solvent such asPETABIALIO2L
the reflux tenperature of the solvent for | t1 24 hours. A
conmpound of the formula (1) wherein Ais oxo S:O), can be prepared by 10
oxi dation of the correspondi ng p}yrrol I di nol conpound. A suitable oxidation

i s Swern oxi dat i of.compound of formuls (I}t whereintAis absanp andhthe beskentiae fsor dauble
1) wherein -A -C=0) - - . 14
g)r_)epar gtrjelbg usir ngorng] ccgﬁp% nygégfzarte%%ré?o ﬁug’ef{%;%?g 2’%%&%’?&9%"&&1% thanol

(VIb) 15 i nst esthpound (¥cy an abehzamide) compdund @btheceoupling oeaxtiofic fikwmtedain
Conmpounds of the formila (I') wherein Ar[err] is thienyl, can be prepared by
usi ng a metIFRFilAot hi ophenecar boxani de of the formula (Vic): [err]
(Vlic) 20 instead of the compound (Vla) inarhe above-nentioned Schene 1la.
Conmpounds (VI c) can be prepared, fﬁﬁw reacting a

ni t r ot hi ophenecar boxal dehyde with the Ny:?gent to give a

ni trot hi ophenecar boxylic acid. Then, the carboxylifg acid obtained can

be subjected to condensation with a conpound of e formula: NHerr]Rerr],
and t'hen to- ‘WO 98/-12177 - . _ . (Vo)

PCT/ | B97/ 01031 -- 14

reduction of the nitrChgrethanohicopmpound Fécicean b greparedbyurracting ricperesponding

fol | owed by | of; | :
conmpounds of fo B r?ﬁ@élwxhq%f IIPI4'I [{m}g%bw R‘a@é 33%} F e rOfIPﬁ%ev%l Cté A rr]pE 8&]@3 reaction .
whi ch canbe madserbsolvént shohasmretinmolat dite reflux témperatore afithe sobeeno forkino\24 hours.

conpounds, 5 . which can be prepared, b hods anal.ogous,_{.0 the known '
met hods. " R w8 Tomug bt ReTeh it 028 doPbs 48 be Fgbared by
fol I ow ng prnocedxidition Bf the corresponding pyrrolidinol compound. A suitable oxidation is Swern

oxidation.
Further, the compounds of the formula (I) wherein -Ar-C(=0)-N(R?)-, is a

phthalimide group, can be prepared by using a compound of the formula (VIb):
O

N-R3
MeHN
-(VIb) ©
| 15 R instead of the compound (VIa) in the above-mentioned Scheme 1a.

Compounds of the formula (I) wherein Ar® is thienyl, can be prepared by using

a methylaminothiophenecarboxamide of the formula (VIc):
0

NHL'——;\ 2R3
W
(VIc)

20  instead of the compound (VIa) in the above-mentioned Scheme 1a. Compounds (VIc)
can be prepared, first, by reacting a nitrothiophenecarboxaldehyde with the Jones
reagent to give a nitrothiophenecarboxylic acid. Then, the carboxylic acid obtained can
be subjected to condensation with a compound of the formula: NHR?R®, and then to



configuration of conmpounds (Va) and (Vb) can be selectively determ ned by
subj ecting a 3-pyrrolidinol with the corresponding R S configuration.
Conpounds @io dshigrfy onul a (Va) and (Vb) wherein A is fluoringcpheNéiezs S 10
phenyl, can be prepared froma comercially avail able

1-benzyl - 3-pyrrolidinol. First, hydr bky group of the pyrrolidinol can
be converted to an appropriate | eaving group such as

p-tol uenesul fqemcﬁonﬁmeameﬁgmugwmm%@m Q@ dminonsul icBletdegfolibRed by
ptrraolidinol to the reaction with p-toluenesulfonyl chloride in

pyri di ne. Secmhylamqféhwmvgogmm may be repl aced by fluorine by a

reaction with a sui tlg@g;‘l‘t PO L um
fluoride in a reactrﬁ(;‘lr% | HI #RJ& %@glaﬁ@ﬁ glﬁﬂ(ﬁ@ elt%‘ﬁe - ¥ _ b,

fl ;J(ﬁl‘ opyrroli d,vmleh caﬂ)domgwby é?%ﬂmh&?d@gmmb&yl aug\ aﬁaibgsoufeldlt own eompnb upts, ng
Wi a ene .oxi de of, for : rogenati on e€an be
carried ouf i rvhiglcaphereRar ec{)lpy methods ﬁé’i‘lg“% @egé %%%ch as pal | adi um

hydroxi de on car bon AfgRfindWHtHRORE RKhoWh PR6Eeduted or the folﬁavhﬁgl?i‘ddéﬂurleﬁlek,t S
solvents such as EtOH at fromO errgc roomtenperature for 5 mnutes:

t
20 to 48 hourconfigusttiomef spmppunds 3 mg\éb)cmée mpmlugeﬁegamﬂ by subjgeting Re

pl ace in the f n inert solvent such as
Et OH. 3- PWOI@&??T{)%A@% ogféﬁﬁﬂﬂiﬁgﬁ}% g@%’é’tgnd (Vb) wherein A S
chlorine and Ar[err ]Compounds of ﬂkeeﬁ'phmlacafa)adnddwee vmeeqmrﬁeds flugrine and Ar' is

1-b I [ i, di F th [ di
San be Y bamictabhe prepared S & Sompmrialyablc; L benay-RofRal ndiRh
The benzyl ngHyBrd?cE/ ged\p drthepyryolidingt BAPbORINEd tdiaR@ pﬁpnb&lé@iﬂg@du;bsush

treating the 1- benzy I-3 chl oropyrrolidine

chl or of or mat e amrqobmeeﬁul@n%u plhegpnyession can be a‘i!‘!%YF@Lllé Sj\hJ%Fé‘“SFh”t ?nyL@PﬂUPa
(I'1). The chlqpd ?@a‘cfx gpfﬂ&lﬁéne}ulﬁyx{ thoﬁﬂ@(?ﬁ n@e Second, ﬂiérlédvﬂ-@,
onal con

under a conventi I on xanpie 1n pr esence of a sul ?ab e

r eagent such amayt bé peplacetl MyoBysrinecbyi a reaction twith & sg@abl@ﬂuommgagem@{ ras]

room 3 ratur eb nzyl a ¢ LL e a to
t he wel | aﬁomﬁgg&"@ﬂ"ﬁ@?ﬂlgﬂ% dae '&e%éérfzg? 'l?egt nPO?VS‘,'%EJl Sﬁéh gﬁ wﬁ:c a(ral(rﬁﬁlgd ggu}jt I n
a reaction i neﬂdordp};hbﬁdh:e&an I‘beasub)ected tal ihydlrlogenaabind'uﬂnmd bhea cafpling with a

t enper at ure of so ut.e hour | vent
may be evapol e[ 0%‘8? &ﬁ)e ﬂf? By, r%&?BTté"é‘tcéﬁ g wL Y pﬁhe%’re%?ééa%c fllson
\Ié\gT?IS{B 5193 /1(73102 1a smtable catalyst such as palladium hydroxide on carbon under hydrogen a?tmosphere in
with styrene dxieagioningt slyenshiuchasEiQ@Hat ?@eh°°§st°areﬂmat€mpﬁféﬂ+'8 Qr pcminutes
t enper at uhg ofi,t n res4#foR - can take pl th
-Conpounds Va)toéir?gh% V%)prﬁgirﬂg?ln@t E&; |965 hﬁ"ﬂ@o %g%oéﬁlg;gr S acagpt |eo}r)1§c? ;/n ¢
substituted absencphep;dse;ncc@ﬁabeacpo&mrt@alvmmwhaﬁg Hed N-protected
3-pyrrolidinol conp S 1

o W%(%ﬂ,naig)gg?\zg'f)%-?apwaso#?mzq"ﬂ&aﬁ9* ‘fscélﬂgrme and Ar is

3- hal opyrrolidine. can b ed
with a suitablphetyi) m&tmitimepae@ﬁ'bm l-benzyr-mépytrbhﬁmolne‘ﬁbr sc:lmpdmlthef b-benzyl-

Che Sol vent 1 drPIFaiap (@n s’ sesected 1 lioFegsonrty s J-5enaia LBRBYRblEfe O

| - benzyl - 35chiTiediyutyl %ktﬂi mhearbebzylsumérb?ﬁmlmm ddﬁrbe@émme'dmy tecating the 1- be

carried out under con i ons known ski | in the art (v?dgb V\Ahh )
1- chl or oet hy| benzyl-3-chloropyrrolidine with 1-chloroethyl chloroformate followed by coupling with

styreneoxide of the formula (II). The chlorination 1-benzyl-3-pyrrolidinol can be
carried out under a conventional condition, for example in the presence of a suitable
reagent such as triphenylphosphine in a suitable solvent such as CCl at room
30 iemperature. The debenzylation can be carried out accroding to the well known
methods. The debenzylation is typically carried out in a reaction inert solvent such as
dichloroethane at the reflux temperature of the solvent for 5 minutes to 3 hours. Then

the solvent may be evapolated and the residue can be subjected to the coupling reaction



10 chloroformate in dichloroethane at O[err]C for 30 mnutes to 6 hours).

Third, the 3- chloropyrrolidine can be treated with a styreneoxi de
conpound t o WOWSI2ME et hanol s (Va) and (\Vb) according t &CGIHB7/01021.

procedures illustrated in Schene |a. 1 Met hyl ester conpounds
of the fornula (Vla), wherein Ar[err] is optlonally Ssubstituted

phenyl, are known conpounds or ca

d t bstitut 15
4- ami nobenzoi ¢ BEhEtEeRRSde R ﬁ‘l‘f‘a&% soivep ?'Iﬁegﬁq'i tgﬁgllen ‘Z’E?Fg'é"sefﬁm% ‘%da@%

such as N2 L Redst Qﬂoﬁﬁctlon inert solvent such as DWVF.
Mor e speci fi cal aﬁﬁe corrpousngs of the fornul a g‘VI a) can be prepared by

t he fol l ovm ng rrﬁbmpdsnds (Va) and (Vb) wherein Ang halg(and Aggis mwpamla@ébﬁzwsé-

of he formule () 58 b FnBb it Mol n IR, Morpiested - inct BhBELA e e

base such ass Nab‘brtéhp@ndiﬁ@@ﬁﬁteﬂé@ﬂ-hﬂ@ﬁﬁﬁﬁﬁuﬂuc IFirsts szh‘-b-lpyﬂmlaﬂndiycan be
deacetylation in the presenp n acjd catal yst such as co
aci d treateq jyity g suts Plg ,h]al;i:genatlon reagent In a rgact;gnclgﬁ%ggfy&ntor rtq:@mple

for.mula (Va) V\{}g;h@ﬁﬁ%}ﬁfs%ﬁﬁé In C%lhskib?lr | ofioe thriperdthiéObf the séfvent for from 3 toA56l

Rlerr] is hydrog repar ed oma nitrobenzoic acid by subjecting

the hoursu t Sesoad,6¢ d-beoryl-3-chieropprrolidincseande musifiedasd deprotection can
reduction. The ﬁé tg%\%i'ﬁ&'o%?tu' ﬁ%ucondmonsdmlmﬁml\}goﬁfﬂléa natﬁg'a?tvf'qu.! g{[ltth[] '8’9?@0?

of acid catalys as su ric acl
t enper at ur el®f tlleroferimaentin tizhlorodthank2ath@\@ for IMeminatdsico iOhowra Third, the 3-

s0 110 O oloreppblific Ben b ot & uleries oppame GofvE SifoEnandl o
to 60 [err]C fo Qa'ﬁd(Vb? accordmgtothégr&ebmg mustkéteaiﬁﬁsdheﬁle lhhe anino group

can be al kyl ated by a well hod. For example, first
the methyl ester can Methy @ateeopomnqund% iof |tb6rf9%'é?‘l(y1a) wherein is' optionally

anhydride | h ! "GuRhfedifadl sBASHWHEFtnb b bl e bRpared b trafihi b 3bsfiruted

sol vent such as o
PCT/ | B97/ 01181 4-aminobenzoic acid compound with an alkylhalide in the presencg of a base such as

CHerr]dferr], n.ca e alkyl.ate al kyl ati ng agent such
as[ hal ] Ntﬁgecﬁfrgﬁzﬁgbg'aﬁaé g“aol%Fntangl%J#ﬁﬁ/uhfa (Vl>la) vvhgrelgn
Ar[err] is substituteNfopyspecifically, the compdunds bftheformiB (Via) ghké preparedlby the

prepared froma hlorobenzg%c acid by al kylation . The
al kyl ati on can I n the presence of a base such as 5

NaH wi th a suitable aAkyMéaﬁjllsdﬁeﬂhpxaaumeﬁﬁdawofﬂerfbnﬁ‘gamn) &8 prepakidb t

about O [err]C for | to 24 Hours. ound of the fornmula
(Via), whern Ar2 i sfisy subﬂ«;qungtaw@cmtﬁsbeaémerwd o) met ation ip g, presencerof e

3-position and the R Elg @ ctnbﬂrinajt §0Wenp¥ﬁéhdg§"bMF followed by
e prepare a

ring respectiwvely, can y es erificatron o am noni cotli c
acid. 10  Thdeacetyldtion s itltupresénce o ancadid Icatalyste suahbasaconed sutfuyicharid
subj ected to nethyl atd}gg of the amno group. A suitable
esterificating agent 0P)or exanpl e,

trimethylsilyldi azonmeghanesonipoandrifhiid firnala Of1a) herin Ae xgrsubmmach bjaeﬂuonne

25 and R} is hydrogen, can be prepared from a nitrobenzoic acid by subjecting the
nitrobenzoic acid to esterification followed by reduction. The esterification
can be achieved in the presence of acid catalyst such as sulfuric acid in MeOH
at the reflux temperature of the solvent for 1 to 12 hours. The reduction can

- be carried out in the presence of a reducing agent such as iron powder in a

30 suitable solvent such as acetic acid at from room temperature to 60 °C for 0.5
to 6 hours. If desired, the amino group can be alkylated by a well known
method. For example, first the methyl ester can be treated with trifluoroacetic
anhydride in the presence of base such as Na,COs in a suitable solvent such as



carried out according to the same procedures of the above nentioned

preparation of conpounds (Vla). 15 - Alternatively, an anide
conpound ofwblegngeperal forrmula (Vid) [err] PCT/IR97/01021
(vid) wherein Ar[err], X, Rerr], Rerr] and Rerr] are defined.as

above, can be subjected to the coupling 16 reaction with conmpounds (Va)
and (Vb) to directly give a conmpound (lI). This 20 coupling reaction can
be carried out in tigHDseahee cah be aligtrel obitla abaaieabiel alkyRsingladgenn such asa

reaction inert solvent. The preferred solyents inglude Et!| nd . The
reaction can be car t9damethane,; 2&%‘?5@38{%1320'%‘1% a)ﬂhﬁé‘%}?%‘%@@]b@ to
the reflux t eMRRfoR MBdOR! LS ASR! Vi be @gﬁ&g& SR J'bﬁl%‘réﬂ%ﬁﬁ?}ic acid by

tenperature to the reflux tenperaturé, mnutes to 48 hours,
preferably 0.5 to 24lkylatios. Jhe alkylation can bittake plage incthepoesente aoffa hase siabrasul a

A A compolndof |t naED Pt & pls etk e, i Brr @B 68 SER G LEF 3 Tt
E%g\rl\zxxi o abeutd °C fos thy@ddgers, can be obtained by reduction of a

agents include for & an% pgr,npgllmléyclf%ﬁen am /e(iég)ggv%%pe?ﬁ A%L tp?r%ﬁ, ti)g er#e(%iilyrllgster

PCT/ 1 B97/ 01021 roup is on the 3-position and the R'HN- is on the 6-position ofithe pyridin
zinc powder. This rgducption can pbe carried out by addin pt he reducipr¥g taeent

to a mixture of the ringtrespestivelyyoahdezprapated by restetificationofarfreaminonietticoadidie

at about rgom tenper . < ) f ’

B: A corrpggnd of the #@ﬁﬁ%‘% °J)% Q?Aﬁ’glrhgﬁ#e rolbga(r?éefi '{‘agmﬁt]%%f:éd Il?é)g{er ylz%txg n
hydrogen 5 of ther afjrer igfoup|. er A] saitdbié ; estdrificating agéiteis; | fof] exanjple,

al kyl- optionally substifu oy hydroxy;,. R err], i.s . hydr ggen
and X i s hydrogen of""N§} X'fs{? %é‘%“&pa&'ﬂ WB%H”‘?%M%W group tan b
benzoi-c- aci d conpouggrriedheteiabcdriigg Piechd shindJproSedupés @fiathe yalsoveSinehtided by
hal o. The benzoic acid can be subjected to ami dation under the simlar

condi tions to thosePrenafalionof sempoundsh¥l@. | a. If desired, the amino group
of 10 15 t he benzam de conmpound obt ai ned can be al kyl at ed. For
exanpl e, preferable al kyl ati ng agent is al kyl hali-de, and

this al kyl ati on can Adtereativelycan amide compound of the general formuladMddence of base
such as potassium carbonate at about roomteqpperature for 12

'H (Vid)
wherein Ar®, X, R', R* and R® are defined as above, can be subjected to the coupling
reaction with compounds (Va) and (Vb) to directly give a compound (I}. This
20  coupling reaction can be carried out in the absence or presence of a base such as NaH in
a reaction inert solvent. The preferred solvents include EtOH and DMF. = The
“reaction can be carried out at a temperature in the range of -78. °C to the reflux
temperature of the solvent, preferably from room temperature to the reflux temperature,

for 5 minutes to 48 hours, preferably 0.5 to 24 hours.
25 The amide compounds of the formula (VId) can be prepared according to the

procedures described below.

A: A compound of the formula (VId) wherein Ar® is phenyl; R' is hydroxy
and X is hydrogen, can be obtained by reduction of a known nitro N-

alkylbenzamide compound. Suitable reducing agents include for example,



to 24 hours. C. An am de conpound (VId) wherein Ar[err] is

pyridyl, and -NHR err] group is 15 on the 5-position and the

am de group MO We 2-position of the pyridine ring PCT/IB97/01021
respectively, can be prepared by treating anlﬁm no-protected picolinic acid
with - oxalyl chloride followed by am dation with an desired

al kyl am ne.. The . reat,nent of the 5-protected-amno, picolic
acid and oxal yl chl or A€ ROZiehe s FedlEtion dan be ﬁé??dg?‘ﬁebgﬁ ' atglgéﬂug'gﬁ agent
inert solvent such astChingktuldbf e hitrd N-dR4ib éazhinide|compbind andarhii6nidfh chloride

presence of a base such as triethylamne at roomtenperature. The am dation
can be carried out inatshoupreosme trmpessture (88s20-25°8) fardeam d o dhewrs. sol vent .

The b J ' ' . t
Conducted in a suitabbs A CoipAlOetht Srfiylh (V3) bR ALY B SIRAFH KOk Hbfocts
about 15 [erf]C. |f requlredalkyheR%is GpQaraikydcoptionally substituted by. hygranyp Rlais
b d by th K tq th illed in th t. .
B Y e bR i 25 et 5 . e e amin
illustrated in the fobbm@¢idgcidebffBuld) wherein thSpheHTE ring is optionaWf sBBitked by
PCT/ 1 B97/ 0102 . : .18 er:{L -
(M1b) - - - ‘ale. mThe heazeie ackh canhsosubiested sy aandatiogpynden fhe esimilar
t ted with t f . Lde: i iy | 0 |
LR 0 o COHEA Mol B St 1| 3 bt S Uy o
t he conpoundi0of t he f thernbdnaaniide kbinpodrid ebtaified carbrpilkylated.c aEor example) pbaferable

Lot eohn el Sy 8 g Blasat e Mo B sar ol B 0°
reaction maytakpreseedf bisefsichnay prdssiugnRebatiaty £ aboutirbemit&hperkture for 12
tenperature of the sol vg h for 30 m nutes to 12 hours. _

Then, the corrpound-(VFq- ‘? Py be react ed with a suitable al koxide such as
t- 10  BulK in the preseffsiniab chmpbind (VIdR whetdf APR! %ShyridFLiahd ARHR! Brédp is

This reaction may
15

on the 5-position and the amide gfoup is on the 2-position of the pyridine ring
respectively, can be prepared by treating an amino-protected picolinic acid with
- oxalyl chloride followed by amidation with an desired alkyl amine. The
treatment of the S-protected-amino picolic acid and oxalyl chloride can be
" performed in a reaction inert solvent such as CHoCl, or DMF/CH,Cl, in the
20 presence of a base such as triethylamine. at room temperature. The amidation
can be carried out in the presence of a base in a reaction inert solvent. The
base is preferably triethylamine and the reaction may be conducted in a suitable
solvent, e.g., dichloroethane at about 15 °C. If required, the amino protecting
group can be removed by the procedures known to those skiiled in the art.
25
An alternative method to prepare the compounds of the formula (I) is
illustrated in the following Scheme 1b. |

Schem



take place at reflux tenperature of the solvent for 5 ninutes to 6 hours.

Then, a proper al kyl halide can be added to the resulting reaction
m xture. TReo8gdiyf € t hus obtained is refluxed for 5 m

hours. The target conpound (I') can be isolated and , puri?#%g ¥&gﬁ?a
resulting reaction m xture by standard techgi ques. 15 Cyano

conpounds of the formula (VIie), wherein Ar[err] is a substituted phenyl can
be prepared by treating known substituted 4-am nobenzonitri I/ec}qorrpounds
wi t h NaH or KlerrJCJerr], foll ovved by al kyRation \/\N.Jh an al kyl hal i de
Iin a reaction inert solvent such as onpounds
of formula (I) ofthmmwpt@fb m&emuhm wi ||
formacid-addition salts c)h salts are WIthln thige scope of this

i nventi on. However, it is necessary to use an acid addition salts
whi ch i s pharnmaceutically- acgept abtg for admnistration to a mamal .

The acid-addition salts can be pAEpar ed’by ~ 3)dlkewider d met hods, e.g., by
contacting the basic an onpp)_t}nds i n sqpgkyihdlidel |y equi val ent
proportions in water ok a §ol vent t hanol , or
a 25 m xture thereof The salts can be isolated by evaporation of the

solvent. Typical salts whi ch Rangygpy or med are the hydrochl ori de,
nitrate, sulfate, bisulfate, phosphate, dcetate, WO 98/ 12177
PCT/ 1 B97/ 01021 The mixture of the compounds (Va) and (Vb) can be 1Rated with

I I I
sacchar at o - bangbaeRuIRdy Chlof i g rutir v AS ST WD o BBFEAA FallBed by souplings
and panmoat e (Iwith 2"Bahy!Bifo Iaﬁds(ﬁe) to. give dwéaﬂisumﬁr BR B ﬂﬁﬁxﬁIa) (mI)t SThls

The conpounds of formula (I) hi's invention, wherein Ar henyl

substituted bwoeahugamyctqneqan]beepmeﬂ]ouan%wcmrelnae isehvent smluaa a o ¢tha!¥0(!xr m
base salts. A} tl'get:’gljsésence or abehde> ﬁ:{)age ¥I4cm|s N qqaﬁ*ﬁ%ﬁ& %g-lﬁtﬂin?e | S YehQibn

However,_ it is sary to use a base sa

phar maceut i calthay take placeat feorh opora temperatureapitbereflox semperatate. of Thesdieene fardiot s
can be prepared t nmet hods, e.g., by contacting the acidic and
basi c co Q%ﬁg%??ﬁg‘érgbst antially equival ent proportions in water or

an organic sol vent sSTheh, the cdfhpounte{ VEb)Ohapbe mabteﬂahth ® Suitabl¥ atitoxide subleaenf
The salts @J éor d are the sodium %}Sﬁi‘r{ égl um and
magnesi um aI {BuO RIgsengs plowater, [in atﬁ‘ﬁ@ﬁﬁ%lv uO s reactiop gnay

et hyl ami ne, " dlt@!&é"%lh@éﬁt @@ﬂux%ﬁbalafwbﬂﬁb BSlvekIfOeS IrﬁIId@e 816 HRFPNGHeR & ;ﬁabars
Al'so included wt he scop his invention are biop recursors al so

called adkyb helidercag e addedc Wethk spltinggesntion m}mﬁ%urﬂ? ngixture ghus obtained
(1). A biopregy ?&?fx\ﬁﬂffoﬁs ]rﬁinute§39 BRLARSN! Phe gﬁ'gétoéoﬂﬂgggﬁ Iy da B% ﬁQﬁ@dCﬂd

derivative there IS readily converte nto the parent
conpound of. f.qumified from)a resulhng;teaghmammytstbgrmndand tpehniq‘uesll ar, a

bi oprecursqr of a k a_agoni st f Qr nul,a is converted ck,tp the
bi opr ecur g1 of 2 kagRe, aamLSta: O HIMUE (1l SRS BRGKS LB e
adBI ni tst elr: ed t&pr@fﬁe@@fﬁéﬁﬁ@ knowglsu&ﬁmtad mmmdlieﬁibmmb '&ﬁﬂpouﬁdQWIﬂf} Namsfak n
Su ect. or vag | | SSI e | Oprecurso (0] a a a
Sooni et of t nEBeltteddty MERtiom St an RkHAIGE 1o, foreas ‘Hb’c“ﬁ"épi"ﬁ(“‘ such as”

The compounds of formula (I) of this invention are basic, and therefore they

20  will form acid-addition salts. All such salts are within the scope of this invention.
However, it is necessary to use an acid addition salts which is pharmaceutically- -
acceptable for administration to a mammal. The acid-addition salts can be prepared by
standard methods, e.g., by contacting the basic and acidic compounds in substantially
equivalent proportions in water or an organic-solvent such as methanol or ethanol, or a

25  mixture thereof. The salI:s can be isolated by evaporation of the solvent. Typical saits

which can be formed are the hydrochloride, nitrate, sulfate, bisulfate, phosphate, acetate,



and R is hydroxy groups by nmaking an ester of the hydroxy group. Wen onIy

one of A and Rlerr] is a hydroxy group, only nono-esters _are
possi bl e. VWNMBAT A and Rlerr] are . hydroxy, mono- andPgFIEY{01p2
(which can be the sane or different) can be de. Typi cal esters are

si npl e al kanoate esters, such as acetate, propionate, butyrate .etc. 25 In

addition, when A or err] is a hydrox r.ou bi oprecursors c
oo g™ e B o S, PR Bt OB SELBNY el S

pi val oyl oxymnet h)ﬁ&etﬁ’?{ ebuifnhiée)p -toluenesxﬂfbn&t%acd:daﬁib ViénH hpﬁﬂoaiﬁyq]l@%@ﬁﬁéﬂe-bxs-(z-
halide (e. g., oyl ox et oride). kappa

agoni st s corrpourhdéroa;f/-?ft-m %sﬂltm nvention of formula (1) exhibit
significant agonist aghiv r a CYelTeld 1

useful . as an 30 analcltgsl s{:%dp&é‘lﬁggt% %ﬁl Q?. gfnl At giri Wﬁgreﬂ'{% hk’sphenyl
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the noci cepti vetieydsdig! glody to iiﬁacyloxymethyl derivative (e. g., a pivaloyloxymethyl derivative)
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The kappa agonists compounds of the present invention of formula (I) exhibit
significant agonist ai:tivity toward opioid kappa-receptor and are thus useful as an
30 anaigesic, anesthetic, anti-inflammatory. agent or neuroprotective agent, and also useful
in the treatment of arthritis, stroke or functional bowel disease such as abdominal pain,
for the treatment of a mammalian subject, especially a human subject.
The activity of the kappa-agonists compounds of formuia (I) of the present
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acclimation of assay condition, experiments were carried out. Hyperalgesia was
induced by the intraplantar injection of a 0.1 ml/right paw of 1% solution of carrageenin.
Painful pressure were deli_vefed to the right plantar via a wedge-shaped piston and the
~ level of response were measured at 3.5 and 4.5 hr later the carrageenin injection. Some
_compounds, prepared in the working examples as described below, were tested in
30 accordance with the above procedures, and showed good activity against acute-pain (i.e.,
'EDyy value of less than 10 mg/kg p.o.).

The activity of the kappa agonists, against chronic pain at the periphery, can be
demonstrated by the adjuvant-induced hyperalgesia, according to the procedure



al though variations wll necessarily occur dependi ng upon the weight and
condi tion of the subject being treated, the di sease state bei'n
treated and WOSBA2Ni cul ar route of admi ni stration chos&®ET b, a
dosage |level that is in the range of fromO.91 ng to 30 1 ng per kg of
body wei ght per day, single or divided dosage is nost desirably

ooy et b AR 5L Kol A ARV B0 S

&gegg;)rlrgig gds ofj9b8ie Ry Miehburg) WY EDNraf vdighing! 180230 @ Rthal tine ob indcalation,
PCT/ | B97/ 01021 were used. To produce adjuvant arthritis, rats were anesthetized oyith ether and

conmbi nation wt Y Dt e ShO] e e

of the above %&nﬁ g‘?%%@@#]gulgﬁc/ [ ncfsng?dd@fv gﬁr?d g {gﬁm{aagénwn%tpr g‘?lso*rrlli (I}g;l
be carried ofit Mycnbﬂgéxmm butyncum suspender in mioafBn oil (@ mg/mbr t Nogiceptive, threshold
novel t herapeutic aggn nvention.can be U .10 .a

wi de variety of w(?isF? g}’gﬁ? gggg\gé)ées's%rp St ‘i’s“lg squcws%gqé@%ﬁﬁﬂ%llg}d%? {553y
vari ous phar nmaceast beéing d¥scAbER B, caridNédeinachs imRhsuréd)as e WidtinofffodtablAsbsys
capsules - | ozenges, trochees, hard candies, powders, sprays, creams,
sal ves, supposi Wsf¢ é@etp@ughé!gpwhoie perigfb| s, pastes, |otions, ointments,

agueous suspensi ons, irgk cel Ak RERbibi @ g&ﬂ;&gﬁﬁ.bédét&aﬁmd gmeaa&%west

| i ke. Such carriers inc ers
medi a and 10  avdescdbed hyayes, A.Gr gaal m&lﬁd?haz'maezlc Vql'b?’%.onmmlﬂﬂél 1983.

h : |
Phar et oo oS BB Rt or PO ol S0t APE) ARsdecng sl B
are present in smﬁwtﬁsagaaﬁxfgrml atammcsemr:ate motatMnISSr p.m.). 'megiemgdtiafs

to 70% by weight, preferably 10% to 50%
admi nlostratlon are-iheR injectehb-&i Wit d"\?ﬁr?gﬂ{w\ggéﬁ?%?@?ﬂé“gd{hﬁﬁhyl cellilose Safine.

mcrocrystalli n?h&%ﬁﬂsoa%stesséadagdmm bt tafter fredtfeht T GaY SAMIRBIOTF theibaP RS )
phosphate and 15 cine my b npl oyed along w'th various disintegrants
such as stalZh Me SQtﬂes;onds s conexdmd 19 be shaieg motgsiigpairgentagd theanimal’s c
acid and certai &Fm I | S
l'i ke pol yvinyl pyrioli h g% stﬁ"(c;‘?téﬁihe Fo‘?ﬁ%%i? 9@56@8%C|£he%g§; \g%ggﬁé% 86k
| ubri cating agedose sfithe dreg rvdgmiehaucrﬂmtpeeﬁoahmcestmh isnobisenved lin sha éwntml @nobp.
talc are often

seful for.tabl It ng .
conposi ti ons of S%‘&%’f"ﬁ’ﬁ%“#ﬁ&ﬁfﬁ ! §h§6"95 I %0% bfg%fehvf Jyere fested in
gel ati ne capsul g&cordineé ith@he 460vE pratedures. th| s connection al so

i nclude | actose or m |k sugar as well as high ml ecul ar ol yeth
grycols. 20 when adhe Biytesis functioa;af the kappa agomists gan e Qﬁ"@m% e g@ﬂfq"éﬁ %/%F%
adm ni stration, ot ehe (de¥tibed by AOP%ﬁxdbPEF B J. bﬁhﬁﬂiﬁébﬁeﬂ*ow 1ah, gﬁr8@U§51

sweet eni ng- or- fPaVOI’I ng agent S, ori I’e]g matter or yes
desired, enul sif1994g §nmh@omsg@pbnmeng getheswqummmmplgsas dqsg@@drb@lomwm

such di I uents areﬁw? %gcoﬁ}ﬂ@@%thtﬂé%%%?&eguég gl ycerin and vari ous

i ke conb ereo For parenteral.
admi ni stration, solut Tbmskappa agonistsocompainds hef formslan(D)i of/ehltsmnentwn can be

The | dhooREnERTad BheiBfahf ol dastral R ol T peRaLs A PR

i f necessary ando§a§6 level may be in 2 range of from 0.01 mg to 10 mg per kg of body weight per day,

although variations will necessarily occur depending upon the weight and condition of
the subject being treated, the disease state being treated and the particular route of
administration chosen. Howév'er, a dosage level that is in the range of from 0.01 mgto

30 1 mg per kg of body weight per day, single or divided dosage is most desirably
employed in bumans for the treatment of pain in a postoperative patient and a pain like
hyperalgesia caused by chronic diseases.

The compounds of the present invention may be administered alone or in
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For parenteral administration, solutions of a compound of the present invention
in either sesame or peanut oil or in aqueous propylene glycol may be employed. The
aqueous solutions should be suitably buffered (preferably pH>8) if necessary and the

30 liquid diluent first rendered isotonic. These aqueous solutions are suitable for
intravenous injection purposes. The oily solutions are suitable for intra-articular, intra-
muscular and subcutaneous injection purposes. The preparation of all these solutions

‘under sterile conditions is readily accomplished by standard pharmaceutical techniques



CHerr]C[err]/MeOH 20/1) to afford 5.13g (20.4% over all yield) of clear
brown vi scous oil. WO 98/ 12177 ' :

PCT/ | B97/ 010MO 98/12177 _ ' PCI/IB97/01021
[err]H NVMR (270MHz, CDCl[err]) [err] 7.40-7. (5H, m, 4.62 (1H, d,
J=7.0Hz), 4.58(1H, d, J= OHz) 4254 (1H m, 3.88 (1H .dd,
J=5.9, 10.6Hz), 380(1H dd, J=5 3.50 (1H, t,J59Hz)

3.33 (3H, s), 2.weél-known tqtho&aipl@d m;thq.m P,gddmor(allyq it @@lso possibje to gdminister the

9,500 255 bl b eyl i iy dn

3450cnferr]. of the skin and this may preferably be done by way of cﬂamp,ajeﬂies 0gel® pfates,

2-(3-(S)- Met hoxyrret hox idin-1- %M\ S gl Let han nd
(309 SRR, sy piiahec vy bl Ry afcint o

A m xture of §3- (S) met hoxynet hoxypy eBdihtions- 3nmol ) and (S)-
(-)-styrene oxide (4.00g, 33.3mvl) was, refluxed with
stirring for 2h. Thﬂfnféﬁen@?&?!@watﬁ ’é‘ﬁﬂﬁﬁtez heths dolawing examplescand nyepaatipns.

b6 D o7 MR B Bl A ehiood Sl R 9lenidf o Hmited 1 the pecific detals

0.65 to 0.35 mi mfuheseoéxampiels and qreparatttns.  Melting [;cmﬂs]Wbrthke@Z@ﬂMdzBuchl micro

CcDd 1..40- 4. 68-
AL L LE"  ondine pginf Sorggity Tha piicqirectsad ® piired Ray phiorpaon shectia R were
(1.05H, s), 180 méisﬂt@d %y%@lﬁxﬁa&bi inffdred dpettrometed (IRLL70)M) JH2nd BCnitfeat Hridgnét)c,

1.95-1.75 (2H, Preparation 3
2-(3-(S)- Met hoxyﬁtqnmsywﬁ%mm werg meagused im CRCle byt JEOL spectrometer
2-(3-(9)- borONRIEY tﬂhésgofhe}wﬁb lc(a@d BME&M'ar@&pressed in

A mxture of 3-(S)-nmet hoxynet hoX rr di ne 10q,

phenyl -1, 2- et hamansqterzn |(ppra (&/rmﬁgld &@mmmewaaq ert 6::(;{ rS]hapes are
(7.066g, 51.1mmol fl for 4.5h.
After evaporati c?ﬁn%tfedﬁgollo%\/én{répema dm@f{?t Fg? \ﬁ%'u’{v}\g&t 2&&’5 ‘0 the

resi due andlf#ashed with saturated NaHCCBMsoI ution, bri ne,
dried (Na[err] SQ , nd cQ cent I a : °_o o{ crude products,

whi ch was 30 puF&=fA : - ' et 1509
CHerr]dferr]/ IVEOH=5€rola 39néa sélﬁtxon of (Stj-(f-)lm 47b17t5ﬂet£15|6(16%1g b. mfa»vm pridin@s
0.65 to 0.35 mxture of title conpounds.
(50ml) was added p-toluenesulfonyl chloride (38.13g, 0.2mol) by portions at 0°C.
After 14h stirring, the reaction mixture was poured into conc. HCl aqueous solution

20  including ice and acidified to pH2, The mixture was extracted with ether (100m! x 3).

-The extract combined was washed with brine, dried (Na;SO,), and concentrated to give
18.58g of colorless oil. To a stirred solution of this crude ditosylate (18.58g,
45.7mmol) and dimethoxymethane (50ml) in CH;Cl; (50ml) was added P,0; by portions
at rt (room temperature) and stirred for 26h. The CH,Cl; layer was separated and the-

25  P,0s (50g) solid was washed with CH,Cl, (50mi x 4). The CH,Cl layer combined was

* washed with saturated NaHCO; aqueous solution and brine. After dry (N2,S0O,), the

solvent was evaporated to afford 18.01g of brown viscous oil. A mixture of this oil

(18.00g,40mmol), R~(-)-2-phenylglycinol (4.80g, 35mmol), and Et;N (11.3ml, 80mmol)

- in ethanol (20ml) was refluxed with stirring for 8h. The solvent was evaporated and
30 the residue was dissolved in CH,Cl; (200mi). This solution was washed with saturated

NaHCOj aqueous solution and brine, dried (Na,S0O,), and concentrated to give 16.69g
of brown viscous oil, which was purified by column chromatography (silica gel 200g,
CH,Cly/MeOH: 20/1) to afford 5.13g (20.4%, over all yield) of clear brown viscous oil. -



[err]H NVR (270MHz, CDCl[err]) [err] 7.40-7.27 (5H m), 4.684.63 (2.65H

m, 4.35-4.15 (1H, WD 98/ 12177

PCT/ | B97/ 2177 1‘3%97 :
3.90-3.75 (0.7H, m, 3.49 (0.35H, t, J=5.9Hz), 3.38 (1.95H, s) é(go%l 05H,
s), 3.10-2.90 (1.3H m, 2.80-2.40 (#4H4, m, 2.20-2.00 (IH m,
1.95-1.75 (2H, m Preparation 4

5 2-(R)-Phenyl-2-(3-(S)-tetrahydropyran-2-yloxypyrrolidin-21-yl)ethanol
~and ~1-(S)-
Phenyl - 2- ( 3- (mmeﬂmm&mﬁmhpéylmpy(m | indli 9162 ( \H) &yt Je1081z), 4.58(1H, d,

17, o) p;ﬁﬁ?%iﬁﬂé V42397 3R mficd 86 b, 3L 72Nt 480, (P 4 5 3 '

to 0.65 r?S@fl}gttj# %)Ppyﬂmasscz)vsifm & I=8. zolsoﬂﬁgta ?1 1EN ddar

to that descrlbed in 10 reparation <]i
CDC1[ err])S[ ed+§.971G63Hz), 263((5}-1, ddyy=3.3, 10.3Ke), 835 (1Hddt, J=_€8238 1Hg), 3HBY(1H, br.

e B i S B GR L S EéH”'m Dig 0T R

Pi epar ati on 5IR(neat) : 34§09m Phenyl - 2- pyrrol i di n- 1-yl - et hanol and :
1-(S) - Phenyl - 2- pyrrol i di n- 1-yl - et hanol - - _This.was prepared from
pyrrolidine (592ny, 8.32mmol) and (S)-(-)- styrene oxi de (1.00g,

8.32mmol ) in 96%vyield as 0.3 to 0.7 np_gghgrgﬁ_o@_fz title conpounds 20
according to a procedure simlar tci t hat escrlbed |n Preparatlon 2.

[err] H NV (22608448 A
J=3.3, 10.6Hz : 381(03H dd -J=5.9,
10. 6Hz), 3.47°(0.< ‘ (1.4H n), 2.65-2.40 (4H,
m, 1.90-1.60(5H, n')°s. miasure of 3-(S)-methoxymethoxypyrrolxdme (4.37g, 33.3mmol) and (S)-

= stopanst on G- sRap Snab odi 33 3tnch R MO MRS FRbE yuih iing for 20,7
sol uti on of 4Afier I&Oap'brit}ﬁif ofthb aolvents tieCiesid(e wad purifié byreolujuni chréivktogtaphy at
oc 15  (slicagel: 120g, CH,Cl,:MeOH=40:1-20:1) to give 4.91g (58.7%) of pale yellow oil as '

0.65 to 0.35 mixture of title compounds.

'H NMR (270MHz, CDCls) 8 7.40-7.27 (SH, m), 4.68-4.63 (2.65H, m), 4.35-4.15 (1H,
m), 3.90-3.75 (0.7H, m), 3.49 (0.35H, t, J=5.9Hz), 3.38 (1.95H,s), 3.32 (1.05H, s),
20 3.10-2.90 (1.3H, m), 2.80-2.40 (4H, m), 2.20-2.00 (1H, m), 1.95-1.75 2H, m)

Preparation 3
lidin-1-y1)-1-(S)-phenvl ol and'  2-(3-(S)--
ethoxymetho fidin-1-y1}-2-(R)-phenylethanol
25 A mixture of 3-(S)-methoxymethoxypyrrolidine (6.10g, 46.5mmol), (S)-(+)-1-

phenyl-1,2-ethanediol-2-tosylate (13.6g, 46.5mmol) and K,CO; (7.06g, 51.1mmol) in

EtOH (80ml) was refluxed with stirring for 4.5h. After evaporaﬁon of the solvent,

CH,Cl, was added to the residue and washed with saturated NaHCO; aqueous solution,

- brine, dried (Na,S0,), and concentrated to give 14.94g of crude products, which was

30 purified by column chromatography (slicagel: 150g, CH,Cl/MeOH=50:1-20:1) to
afford 7.75g (66.4%) of brown oil as 0.65 to 0.35 mixture of title compounds.

'H NMR (270MHz, CDCh) & 7.40-7.27 (SH, m), 4.68-4.63 (2.65H, m), 4.35-4.15 (1H,



30 After stirring at roomtenperature for IH iodonmethane (3.78n,

60. 7nmmol ) was added to this mxture-at OC and stirred at room

t enper at ur e WOOSABKY7 The ni xture was poured into ice wat ACTABY701021
extracted with nHex: AcOEt: Et[err]O=1: 1. 1 (300m). The extract was
washed with water, brine, dri ed (Na[err]SCIeiFSr]) and concentrated to give
br own WD 98/ 12177 '

PCT/ 1 B97/ 01021 m), 3.90-3.75 (0.7H, m), 3.49 (0.35H, t, J=5.9Hz), 3.38 (1.95H,s), 3.3% (1.05H, s},

il, which i I t O- ] I
b o257 8104 6T B AR AP G A0 GBIy PSR oom o,
481ngy (13% of title conpound. [err]H NVMR (270VMHz, CDCl [err]) [err]
7.66 (1H, dd, J=1.8, 8.4Hz), 7.40 (1H, d, J=1.8Hz), 6.52 5 (1H, d,
J=8.4Hz), 4.72 (1H, br. s), 3.89 (3H, s)Prepastiopdy s) 2.91 (3H d,
J=5. 1Hz .
Met hyl )2 metho '
from 4- am no- 2- Ruehw 8-t ydrapvts D ' ) 22% vyi el d

or di t I to P
Lerr]H NVR ?Z?OIIIECGCEE‘%[ S afmq ?r fiﬁ Ie%a%dremg%@&v@%@% G ps.

)=2.2, 8.8t2). §78fmol) and QS)r(-}isllgn& oRHe)(2. B 97 SickholPi. 50% yiekd 88033+ 655

3.82 (3H, s), 2.89 (3H, d, J=5.1

Preparation 8 xmxturqvgf fifle corppqup @?ﬁ!@ﬁ?l NP IBESEe, Similar to that described-in o
was preparegbfrpfgg BO- 2- chl orobenzoic acid (2.00g, 11.7mml) in .
13% yi el d accordi ng to a procedure sinilar to that described in Preparation
6. 20 [err]H NVR (270MHz, CDClferr}) [err] 7.80 (1H, d, J88Hz), 6. 59
(1H, d, J=2.6Hz) 4 8Hr) 1 6
TR (,;g_'lﬁgfa (Ji'llgﬂ%)cncx,?% 7309 (1,85 47f‘(8%51(1 Hy, 3.5 510,682
Preparation 9 4.65-4.50 (YH om)- 4145?3t25y(1&i]1mp13€952-3)r76t(r117[-131®53 60 - 3.42 (1.35H)im),

was prepared frg@oﬂiwyﬁ{ f@lfg?%r@ﬁmsrlle (2.00g, 13.1mmol) in _

15

_ This was prepared from pyrrolidine (592mg, 8.32mmol) and (S)-(-)-styrene
oxide (1.00g, 8.32mmol) in 96% yield as 0.3 to 0.7 mixture of title compounds
20  according to a procedure similar to that described in Preparation 2.

'H NMR (270MHz, CDCL) 3 7.45-7.27 (5H, m), 4.70 (0.7H, dd, J=3.3, 10.6Hz), 3.87
(0.3H, dd, J=5.9, 10.6Hz), 3.81 (0.3H, dd, J=5.9, 10.6Hz), 3.47 (Q.3H, t, }=5.9Hz),
2.90-2.70 (1.4H, m), 2.65-2.40 (4H, m), 1.90-1.60(5H, m).
25
_ Preparation 6
Methyl 3-methoxy -4-me in ate
To a suspension of NaH (2.43g, 60.7mmol) in DMF (20ml) was added a
solution of 4-amino-3-hydroxybenzoic acid (3.00g, 19.6mmol).in DMF(ZOml) at 0°C.
30  Afier stirring at room temperamre for 1H, iodomethane (3.78ml, 60.7mmol) was added
to this mixture at 0°C and stirred at room temperature for 16h. The mixture was
poured into ice water and extracted with nHex : AcOEt : Et,0 =11 1 (300ml). The

extract was washed with water, brine, dried (Na,SO,), and concentrated to give brown



42%yi eld according to a procedure simlar to that described in Preparation
[err]H NWMR (270WMHz, CDCI[err]) [err] 7.50 (1H, d, J=1.8Hz), 7. 43

(1H dd, J—ngl,d,Hz) 6. 61 (IH,-d, J=8.4Hz),4.92 (1Hm:tF

(3H, d, J=5.1Hz) e%%‘% i on
10 Met hyl 6 rret hyl am noni coti nate 26 To a suspensi on of
6-am nonicotinic acid (1.00g, 7.24mol) in MeOH (20m) WO 98/ 12177

PCT/ 1 B97/ 01021

VECN O ot ) om0l s WaSUGBEL bY Solum chramate-granby (S asl 100 rRFAQE=10/1"

CHerr]C[err] and 51hca gai'zrsb) CHLCl; 861) tcoifford a8 Whe (1386 6ftitk! dohipoifid.at room
tenperature for 0.5 h, the sol vent was evaporated to give crude

met hyl 6-am noni cotl nate as a yellow solid. Title conmpound was

prepared from tigvR {?%mrzt e @ﬁb@gﬁt&f&s Jﬂﬁkes th)177%031('1?1 d 1. 8Hz), 6.52

according to a procedure simlar to th I N’ Preparati.on

[err]H NMR 6270)1}11:4 JesdHz)r4.73 ([Hhrbr] s)83.39 (3HY, s),oB 861(:2139&%91 SH, 1=1=§ 1Hz).
J=2.2, 8.8Hz), . 6.36(1H, d, J=9.2Hz), 5.11(1H, br. s), 3.87(3H, s),

2. 99(3H, d, J=5.5Hz). 10 Preparation
11 Met hyl 3-met hyl am nobenzoate Preparation 7 To a suspension of NaH
(1. 549, -38.5mml )..i.n DIVF (20mL) .was added a sol ution of

3- acet ami deben24ethviZ-mathoxy ghethyly 20ate, DMF (20m ) at OC. After
stirring at room terrﬁw&w ga%d 9’051 M@@Eﬁ&ﬂ&ﬁﬁ%nﬁ&c‘l&ﬂ' (3.088; mmlnbxgvms

added to 15 this mxture at OC and stirred room tenperaturé for 1

The m xt ur 40wa@2Hoyielddccording tp gipsodeduresimilarito that desgsibedbinBrepasationd. ext r act ed
with AcOEt: toluene = 2: 1 (200 m x 3). The extract was washed with
wat er, brine, dr| ed (Na2SO4), and concentrated to give 3.08g of brown
oil. Anixture 'HINMBR (97bmmom013)e&m7w&$@41(=5m) i6nl VEHdd, J=2.2, BXHz)) 6.08S

51t 1 S8R (AL EoCERN K S50 s S RS B

NaHCJ err] aqueous solution and extracted with CHerr]OJ[err]. The
extracted was washed with water, brine, dried (Na[err]SOerr]), and
concentratdd to give 2.31g (84 % of br Bigpagtion 8

Methy! 2-chloro-4-methylamingbenzoate

This was prepared from 4-amino-2-chlorobenzoic acid (2.00g, 11.7mmol) in

13% yield according to a procedure similar to that described in Preparation 6.

20 'HNMR (270MHz, CDClL) & 7.80 (1H, d, J=8.8Hz), 6.59 (1H, d, J=2.6Hz), 6.44 (1H,
.« dd, 1=2.6, 8.8Hz), 4.21 (IH, br. s), 3.86 (3H, s), 2.87 (3H, d, J=5.1Hz).

| Preparation 9
3-Chloro-4-methylaminobenzonitrile

25 . This was prepared from 4-amino-3-chlorobenzonitrile (2.00g, 13.immol) in
42% yield according to a procedure similar to that described in Preparation 6.

"H NMR (270MHz, CDCl) & 7.50 (1H, d, J=1.8Hz), 7.43 (1H, dd, J=1.8, 8.4Hz), 6.61
(1H, d, }=8.4Hz),4.92 (1H, br. s), 2.96 (3H, d, J=5.1Hz).
30
Preparation 10
ethyl 6-methylaminoni
To a suspension of 6-aminonicotinic acid (1.00g, 7.24mmol) in MeOH (20ml})



[err]H NVR(270MHz, CDCl[err]) [err] 7.37 (1H, dt, J=1.4, 7.5Hz), 7 28 7.20
(2H, m, 6. 7861H 25 ddd, J=0.73, 2.6, 8.1Hz), 3.89 (3H, s) 3H,
s). WO 98/12177 Preparation 12 i’cr 97/0 021
4- Ami no- N - propyl pht hal i m de T 78 suspensi on of NaH (493g,
12.3mmol ) in DVF (10m ) was added a 30  sol Udtion of 4-am nophthalirn'de
(2.00g, 12.3mmol) at, 0C.. After room

tenperature for @thePB%mg‘ ) are addeddfyo s‘?!?“%ﬁﬁp}m%é}ém @?r‘feﬁh"t"ﬁl'g CHCl,

mxture at 0C ar@Sﬁﬁ)' dt rrsgm%m h&afrd. ermﬁéra&ir'x‘ix%rzitqrooﬂﬁeﬂlper-ﬁﬂﬂe for<0.5 hetheadivent
poured into wat’er and extracted wth Ac tol uene =2: 1_(150m x 3%
The extract was was eaporated to\give sirudel prethyl 6-ammomcotmate as a yellow solid. Tit

PCT/1B97/ 01021 8 0

with water, bri ncé’mpd’ruf‘%dwﬁ\lé’f%ntar ejdsaog} rtﬁ'")s crgﬂ%l % e?ftaquoncf o{mat% l\'/lel;]/é Pneld
sol.id, which Swasaccording tBW protediird3imilad torthatciesaibed doPrpimati¢s6l i ca gel : 130g,

CH[err]CI[err] only to CHerr]C[err]/ MeOH=75/1) to give 1. 14g (45%
of yellow solid. 5 e[rr]H NVR (270MHz, CDCl [err]) [err] 7.59 (1H, d,
J=8.1Hz), 7.03 (HINMR M )CD 30 1H8dBH219=22481t2-1z
(2H, br. s), 3. 6?_| 55 %Z@ ¢ @lgjé @%(1}% ) Zjﬁiz)]!%la >
J=7.3Hz). 6.36(1H, d, }=9.2Hz), 5.11(1H, br. 5), 3 87(3H, s) 2.99(3. Fﬁi,Jaﬁ PH3)-13 10

4- Met hyl am no-.N - propyl pht hal i mi de - This was prepared from
4-am no- N -propyl phthalimde in 11%yi el d accor di ng . to a procedure

simlar to tilpat described in Preparati onPieparation 11 [err]H NVR (270MHz,
CDCl[err]) [err] , . d,, J=8.4Hz), 6.96 (1H, d, J=2.2Hz), 6.71 (1H, 15

dd, J=2.2, 8. aridiethyl i 3.65-3.55 (2H, ), 2.95 (3H, d, __
J=5.1Hz), 1.80-1.60 To a £u3bﬁnsi&1 oONGBI (Bhag 138]ﬁ3m317|2i)| DMF (20ml) was added a

ol U1 on of 5. nisefiop #EL%%%@%@LS&QSBSZ%B&Y 1509 i DMF) #h0°C. A&
~  stirring at room temperature for 0.5 h, iodomethane (2.40ml, 38.5mmol) was added to

15  this mixture at 0°C and stirred at room temperature for 1.5 h. The mixture was poured

into ice 6N-HCI aqueous solution and extracted with AcOEt : toluene =2 : 1 (200 mi x

3). The extract was washed with water, brine, dried (Na,SO,), and concentrated to

give 3.08g of brown oil. A mixture of this brown oil and cHzSO4 (5ml) in MeOH

(30ml) was refluxed with stirring for 7h.  After cooling down to room temperature, the

20  solvent was evaporated. The residue was basified with saturated NaHCO; aqueous

. solution and extracted with CH,Cl,. The extracted was washed with water, brine,

dried (Na,SO;), and concentrated to give 2.31g (84 %) of brown oil.

"H NMR (270MHz, CDCh) 8 7.37 (1H, dt, J=1.4, 7.5Hz), 7.28-7.20 (2H, m), 6.78 (1H,
25 ddd, J=0.73, 2.6, 8.1Hz), 3.89 (3H, s), 2.87 (3H, 5).

Preparation 12
4-Amino-N'-propylphthalimide
To a susperiéion of NaH (493g, 12.3mmol) in DMF (10ml) was added a
30  solution of 4-aminophthalimide (2.00g, 12.3mmol) in DMF (10ml) at 0°C. After
stirring at room temperature for 1 h, iodopropane (1.20ml, 12.3mmol) was added to this
mixture at 0°C and stirred at room temperature for 28 h. The mixture was poured into
water and extracted with AcOEt : toluene=2 : 1 (150ml x 3). The extract was washed



acetone (50m ) was added Jones reagent (8N in acetone, 8.12m, 65mmol) at

- 20C. After stirring for 1H, 30m of isopropanol was added to the
m xture. H ded to the mxture and extracted w
CHerr]d [§€?i | e extract was washed with water, brine, L&Wﬂ%‘&l

(Na[err]Sderr]), and concentrated to give,@67ng (90% of yellow anorphous.
25 [err]H NI\/R(270I\/Hz CDCl [err]) [erf] 7.88 (1H, d, J=4.4Hz), 7.66

(1H, d, J=4.0Hz), 14

Preparati on 157 watq;, Rl(‘ MMP{QOQAQ%F%H%@E%%W&WBEW solid, which was
To a sol ution dNigy O e} Ay ci

DMF (0. 745m) %dé rrc%uhgrrmw%gfa&ag a((htligg% gélal yl Iori dezm;tgh%
After stirrindCHzH eOH—'U/ HO:SEVGrlt 1‘(&@(5%})t<’§i¥piéq\’amhde) the sol vent was
evapor ated bel ow 30C to give yellowoil = = WO 98/ 12177
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and solid. 5To ’Hmczmm GD@E))&VIS&r(ﬂHed,(kSSHizMMB(YHm@H& 2Hzx) 6.8 B(THN

G ude aci d cmdﬁ—dﬁ*ﬁ ‘thaaf 433 Bein . 55355 18 o B R0l S0l ol i

stirring for 4n7afgAht, the mxture was washed with water, satur at ed
NaHCO3 aqueous solu ion, water, brine, dried (Na[err]SOerr]).,. and _
concentrated to 5 gi ve brown solid, which was purified by colum

chromat ography (silica gel 50g, ehafibSigerr]/ MeO+=100/1-30/1) to
afford 815ngy (68% of white SO|Id _ H NVR (270MHz, CDCI[err])
[err] 7.830(] H4-My i nGINY pyiptthalifride d, J=4. 4Hz), 6.12 (1H, s),
3.50-3.35 (2H, m, 5-1.55 (2

B opar bt on_ 16 i ek o B bl vl sondin
A mixture of Soniproeediresimiat to2hitidesibed acPrepasasi e (815ny, 3.81mmol),

i ron powder (1.06g, 19.0nmmol) and NH err]d (102ng,. X.90mmol). in EtOH
(12m) and 15 Herr]O (6m) was refluxed with stirring for 2h. The
reaction mixt urmwﬁégmm @b@mﬂavsg (1w/asr¥sd41mti99§t(ﬁ# dTﬁQﬁ&?fWﬁ@m

filtrate was evaporated. The residue was di'ssol ved in

washed wi t1d weded=2.5,8.4H2), erSiOéélH(Napharﬁ]Ss’déé@li)m) 293 (@Bnd o1zl 80-1.60
ive brown a rifiedb col um chr omat ogr aph silica
gel 40q, Wﬁ%@’?‘??gq err 40/ 1) tg afford 411ny (58% p01¥ l(orovvn
anor phous. . :

Preparation 14
5-Nitro-2-thiophenecarboxylic acid -
20 To a solution of S5-nitro-2-thiophenecarboxaldehyde (1.00g, 6.24mmol) in
~.acetone (50ml) was added Jones reagent (8N in acetone, 8.12ml, 65mmol) at -20°C.

After stirring for 1H, 30ml of isopropanol was added to the mixture. H,O was added
to the mixture and extracted with CH,Cl,. The extract was washed with water, brine,
dried (Na,SO,), and concentrated to give 967mg (90%) of yellow amorphous.

25 _
'H NMR (270MHz, CDC]s) 3788 (lH, d, J=4.4Hz), 7.66 (1H, d, J=4. OHz) 5.14 (1H,
br s).
Preparation 15
30  5-Nitro-N-propyl-2-thiophenec i

To a solution of S-nitro-z-thiophenecarboxylic acid (967mg, 5.59mmol) in
DMF (0.745ml) and CH,Cl, (4ml) was added oxalyl chioride at 0°C.  After stirring for

0.5h at rt (room temperature), the solvent was evaporated below 30°C to give yellow oil



[err]H NVR (270MHz, CDCl[err]) [err] .7.09 (1H, d, J=3.7Hz), *6.07 (1H, d,
J=4.0Hz), 5.80-5.60 - (1H, m, 4.14 (2H; br. s), 3.40-3.25 (2H, m,
1.70-1.50 (WQ9%8#2170 96 (3H,t, J=7.3Hz). PCT/IBY7/01021
Preparation 17 25 5- Met hyl am no- N - propyl 2- t hi ophenecar boxani de

To a solution of 5-amno-N -propyl-2-thiZhhenecar boxani de (411ng,
2.23mmolt) in.CHerr]dJ[err](12m) was added Na[err]Cderr] (710ng

6. 70mml ) and &nd fsblidir OPs et selution of napropylamihe ((OQSS(iﬂﬂ,nﬁ 7ld;nﬂ>mnDlE}zNit(l B7ml,

vashed wi 1 vad e pid FEECh G weraaded Scioion af et e FL.CHaES

396ng of yell 0(\16?1'1!5 bem eof@l %ﬁé?rkti?ﬁné mrah%tlnlme%w@uﬁmwasne@mﬁdmer
Na[err] CJ err] , 22.2mvpl )" and i odomet hane .90m , 46. 6nmuol)

at rt. After ssatulrat aIcICOz anueous solutiomavatery buine drigd (NeabOs) and cengestrated toi)

and extractgd S th
wat er, bri n% g’rv ‘Léorhrd} g&@?ﬁﬁs aﬁﬁkdc%ccgm“;rl;gt% lé aﬁﬁghﬁf?ﬂm E@ﬁ‘m
98/ 12177 CHzClz/MeOH—-IOOI 1-30/1) to afford 815mg (68%) of white solid.
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298nmg of orange solid., To a solution of this solid in MeOH (3.5m ) was
added 7% "HNVIR] @ﬁbm{zl cm:gmsseimtd (JQ4©HZ§3W‘ 35 @H, 'd J=4 AHEL6.12 (1H,

st|rr|ngfor 18h, the sol v ed. There5|due was

i 550l ved i n ABGE) SoIRIASIER. mineT5rl §52E, mayesd (atbt, 1273 ashed wi t h
water, brifg, dried (Na[err]SCerr]), and concentrated to give brown oiI,
which 5 was purified by colum chromatography(silica gel 15g, -
CHerr]d[err]/MeOH=60/1-40/1) to - LGMEIIQILEZZ 5my (44% of title

conpound. ] H NYR err]) [err] 7.16 (1H, d,
J=4. OHz), 5. 89 Apropyl; °?‘WZ"’ br. s), 4.32 (1H br. s),

3.40-3.30 (2H rr) ' 2 A, oﬂjS-ndﬂﬁNLﬂﬂbbyl-ﬂthY&bhén&Qrbbﬂﬂmdﬁi(ﬁIﬂlﬁ 3.81fnol),

3H,t, J=7. 8
ES) 1- (3- Met ho§9ww6§yﬁh%@gm)9erzolétaﬁémc&(lmm& 1.90mmol) métﬁﬁf{ﬁ,r@?ap&
3- et hoxy Ny homy St (g eas Péfﬁﬂé& SHtHOMir mxyﬁmtml x%&étﬁi?n afxzdr% was filtered and

3-hydroxystyrene in d standard manner 4q9, 39mmol ), and AD-m x-a
(13. 18g, washed nwith) EtQHwat e cag yd aﬁin‘ane mmven@meﬁ wakhes fgsidusd was

0C for 6.5h. T lsgoh\k% in AcOEt' #nd@Shdshdl mr.?%& Bﬁﬁe aﬂgfﬁﬂi\lgb% Bhd %ﬁcreﬁﬂrated to

(14.13g) and t mxture was stirred a e react
m xture was exgwabrcmh mbtplnuhwmacaraapenﬂéﬂﬂsj mlmmmchrmmgm]d‘rye(dﬂm ga 40g,

ohi o vas. por  FERGRREShRi0Y o ARt AT RERERL Sk P Beieeb® S00. et hyi
acet at e/ heaeane: 1/2-3/1) to afford 1.69¢g

. 'HNMR (270MHz, CDCl;) & 7.09 (1H, d, J=3.7Hz), 6.07 (1H, d, J—4 OHz), 5.80-5.60
(1H, m), 4.14 (2H, br. 5), 3.40-3.25 (2H, m), 1.70-1.50 (2H. m), 0.96 (3H,t, J=7.3Hz).

Preparation 17

25  5-Methylamino-N'-propyl-2-thiophenecarboxamide
To a solution of 5-amino-N'-propyl-2-thiophenecarboxamide (411mg,
2.23mmol) in CH;Clx(12ml) was added Na,COs (7_10mg, 6.70mmol) and trifluoroacetic
anhydride (0.631ml, 4.47mmol) at tt. After stirring for Sh, the solid was filtered off,
The filtrate was washed with water and brine; dried (Na,SO,) and concentrated to give
30 396mg of yellow oil. To a solution of this oil in DMF (6.5ml) was added Na,CO;
(2.35g, 22.2mmol) and iodomethane (2.90ml, 46.6mmol) at rt. After stirring for 22h,
the mixture was poured into ice 1N-HCI and extracted with AcOEt : toluene = 2 : 1.
The extract was washed with water, brine, dried(Na,SOs), and concentrated to give



(91%9 of desired product as colorless oil. [err]H NMR (270NMHz,
CDCl[err]) [err] 7.25 (1H, dd, J=7.7, 8.1Hz), 7.03 (1H, d, J=1.8Hz),

6.98-6.92 (Wooghki7rd 15 (2H, s), 4.74 (1H, dd, J=3.3, 8.1Hz) pclykdmblott
br.d, J=9.9Hz), 25 3.65-3.55 (2H, m .including 1H dd, J=8.1, 11.0H at

' 3.61ppm CHCH err]OH), 3.44 (3H, s), 14 (1H, br.s, G—i).
Preparation 19

(S)-1-(3- Met'hommg f@)@&\‘iﬂ%@ wlid.- 1T@ae§oﬂﬁibﬁchf(}hrs?sbﬂ&%’ MEOH @Sml was added 799 a

stirred solution o 3- met hoxynet hoxyphenyl ) - 1, 2- et hanedi ol
(1.69g, 8.54mBLEO0s raqusd s«vlen(nzdm et taddeédiqn stisting: fers UBh.othe selvenr wae

and the react | Gipporaied. Phesait WAL Mo AT RRNEQR B b DrnCoraffiE e s O

1h. The react i omsheadxwith evaversbrine, dried{NafSQ,),1akid concentrated to give brown oil, which
PCT/ 1 B97/ 01021

ol di F1 o vt ¢ 1w, prgfied, by solEm ghramringratyeiica esh 1 38 GHRGRMeQEESQ(IsA0) to

The extract affordVi22. 1R gg%)vaf&me%h@bu@dld brine, dried (Na[err]S(err]),
and concentrated to give brown oil, which was purified by colum

chromat ography (silica gel: 150g, ethyl acet at e/ hexane:1/2 to 2/ 1)
to-aftord 2. 0lgy Q@MQ @ﬂj&s 24

purity was 98%é gﬁ tb%)%{’é??'fﬂimg??%ﬁ@ @&ld[', ﬁl}[err?“}?
(2H, d, J=8. 4be) s)ﬂﬂ(lﬂ.l—br o), 34083 .30 2HM, mj, 251 (ABY d, J=5.1Hz)d]. 7047507(,2H, m),
8. 4Hz 7. H, 15 (2, s 4.95 (IH, ddd, J=3.3, 3.3, 8.4Hz
4.15 %1H g@ %(gﬁ b%ﬁ’ 4, (()3 (1?4, dd, J(:8.4, 10. 3Hz), 3.46 (3H, s)?
2:65 (1IH, d,”10 J=3.3Hz), 2.45 (3H, s).

Preparation 20

2- (R) (3 Met hoxymet hoyphenyl) 2-(3- (S) Riéﬂﬂ%%}&ﬂe&hoxypyrrol i di n-1-yl)ethano

|»-= and -1-(3-Me! henyD)- ediol
1~ -(S) - (3 Met hoXymet hoxyp eny oxynet hoxypdyr rolidin-1-yl)ethano
| 15 Thi s Anmixtire a}-mthquthoxystyrene (prepared by methoxymethylation of -
(S)-1-(3-ng y Aol 137
yield as 0 5 ?WBH%&%%%?I?% %%nd[]a.rfl e c&mgl?%%rsgg?:‘é% f‘]lté&)??g&fd f'l3198é1
procedure si ni Paimnwl) inawatde ¢48mi) add i+BuDlE (48ml) iwas sHrred at 0°C for 6.5h. To this
reaction mixture was added Na,SO; (14.13g) and the mixture was stirred at rt for 1H.
The reaction mixture was extracted with ethyl acetate. The extract was washed with
brine, dried (Na,SO,), and concentrated to give light brown oil, which was purified by
20  column chromatography (silica gel: 90g, ethyl acetate/hexane 1/2-3/1) to afford 1.69¢g
.. {91%) of desired product as colorless oil.

'H NMR (270MHz, CDCl) 8 7.25 (1H, dd, J=7.7, 8.1Hz), 7.03 (1H, d, J=1.8Hz),
6.98-6.92 (2H, m), 5.15 (2H, 5), 4.74 (1H, dd, J=3.3, 8.1Hz), 3.71 (1H, br.d, J=9.9Hz),
25 3.65-3.55 (2H, m, including 1H, dd, J=8.1, 11.0Hz at 3 61ppm CHCHZOH), 3.44 (3H,

| s), 3.14 (1H, br.s, OH).

_ Ereggr&tion 19
(5)-1-(3-Methoxymethoxyphenyl)-1,2-ethanediol-2-tosylate '

30 To a stirred solution of _(S)-l-(3-methoxymethoxyphenyl)—1,2-ethanediol
(1.69g, 8.54mmol) in pyridine (20ml) was added p-toluenesulfonyl chloride (1.63g,
8.54mmol) and 4-dimethylaminopyridine (1.04g, 8.54mmol) at 0°C and the reaction
mixture was stirred at 0°C to 1t for 16h at 60°C for 1h. The reaction mixture was



[err]H NVR (270MHz, CDCl[err]) [err] 7.29-7.21 (1H, m, 709691(3H n,

5.22-5.13 (2H, m, 480455(275Hn)433415(1H22390372
(0.5H, m, 3W9193(42W5 (0.25H, m - 3.48 (3H, s), 3.38 (2 /IB97/01021 33
(0.75H, s), 3.05-2.90 (1.5H, m, 2.80-2.43 (ﬁH, n, 2.23-2.02 (1H

m, 1.95-1.70 (2H, n')
Preparation. 21 25 (9)- 1&*} Chl orophené|g - et hanedi ol -Thi s
was prepared fr evidified with 3% H @quequy so %xyn@ eutractecmish ¢thyl acegate. The extract

D thre oo | o e PR30 R3G RE ibd) dRe PRARO, Phnd opsemrared roldhe bR,
(1H, m, 30 3which3. @& (ﬂrlrhﬁa@ be. @OlufxirH, chromatapraphy) , (smcao -gel: 0511% etlyyl
%egg/r ?éllgg 22 pcetate/nbsahe 173 & 9]5(” Word %lo)lg (6;"/3tor}acp sired” 1:0 ueL59 &b ess oil

PCT/1B97/ 01021 fts o tlcalpu was 98%eebyI-IP C. . 32 _
Thi s was prepared rom ( ?' 3-chl 0rophenyl ) -1, 2-ethanediol in 74%vyield

according to a procedure si mlar to that described in Preparation 19. Its

tical it 9 - 2
DG [er ) T of r FHRMR R "ER0Y B3 arf, &6 401 34108, 5 158 He 125 g
(4H m),  5.00- 4d8F=7.TH3 4i%z), 7A00-6.521(H, o), 51532H, s}l @SS, ddd.0B=3(3) 3,3, R Hz),
P ol ation o5 445 (H, &,9%35] b 3fz), Wik (18 ag, 3288, {0%h12)7h 46 R, 5), 2.65 (1, ¢,

2- (R)- (3- Chjor opi3e3N2)) 245 (BH($) - et hoxymet hoxypyrrol i din-1-yl)ethanol and .
1-(S)-(3-

Chl or ophenyl ) - 2- (3- (' S) - met hoxynet hoxypyrrolidin-1-yl)ethanol

This was prepared from (S)-1-(3-chl orop?ﬁ%&&rg_}@ et hanedi ol -2-tosylate in
62%yield as 0.15 to 0. 85 mxture of ti conpounds according to a
procedure sim | 22(R)}-(3-Methm vepheny 23 -(Shr-nrthoxymetlioxypyrolidm-1-yl)etha

1-(S)-(3-Meth ethoxyphenyl)-2-(3-(S)-meth oxypyrrolidin- 1-yl)ethanol
15 _ This was prepared from (S)-1-(3-methoxymethyloxyphenyl)-1,2-ethanediol-2-
tosylate in 79% yield as 0.25 to 0.75 mixture of title compounds according to a

procedure similar to that described in Preparation 3.

'HNMR (270MHz, CDCl;) 8 7.29-7.21 (1H, m), 7.09-6.91 (3H, m), 5.22-5.13 (2H, m),

20 4.80-4.55 (2.75H, m), 4.33-4.15 (1H, m), 3.90-3.72 (0.5H, m), 3.51-3.45 (0.25H, m),

| 348 CH,s), 338 (225H, 5), 3.3 (0.75H, ), 3.05-2.90 (1.5H, m), 2.80-243 (4H, m),
2.23-2.02 (1H, m), 1.95-1.70 (2H, m).

Preparation 21
25 (S)-1-(3-Chlorophenyl)-1.2-ethanediol
This was prepared from 3-chlorostyrene in 100% vyield according to a
procedure similar to that described in Preparation 18.

'H NMR (270MHz, CDCl;) 8 7.40-7.20 (4H, m), 4.90-4.75 (1H, m), 3.85-3.75 (1H, m),
30  3.75-3.60 (1H, m), 2.66 (1H, d, J=2.9Hz), 2.20-2.05 (1H, m).

ion 22
{S)-1-(3-Chlorophenyl)-1.2-ethanediol-2-tosvlate



[err] H NVR(270MHz, CDC13) 6 7.40-7.20 (4H, m, 4.80-4.57 (2. 85H m,

4.32-4.15 (1H, , 3.85-3.80 (0.3H, m, 3.48-3.40 (0.15H, , 3.38
(2.55H, s); 9&%199 45H s), 3.05- 2.92 (1.7H, m, 2.804 ,
2. 58-2. 40 (2 v 2.23-2.05 (1Hm, 1.95-1.80 (1H, ). ’éﬂﬁ)”f"m’
Preparation 24 (R) - 1-Benzyl - 3-pyrrol ?gl nol -tosylate To
a stirred solution of (R) 1- benzyl - 3- pyrrolidinol (1 7749, IOm"rDI I n

bor tione. at 25 - oc 1 P RGHRE] o (S Lo-EerRbEn ?a?e@%eeg‘taﬁ“‘)?%éeld

added to the rd%@&tdi o8 ﬁrbHéd%re similar Maﬁﬁcr’iﬁe&%‘?&pﬂﬁﬁoﬂ?r apt option plirity
ether (150m ). The extract was washed with water, bri ne,

dri ed( Na[ er r | Se#seR8%ae bydBLGoncent rated to give 3. 06g (92% of brown oil.
[err]H NVMR (270MHz, CDCl[err]) [err] 7.76 (2H, d, J=8.4Hz), 7.31 (2H, d,
J=8.4Hz), 7.35-7.20 30 (5H, m), 5.05-4.90 (1H, m, 3.61 (1H, .d,

J=12. 8Hz) , 53. SBI MR (270MES, TIBCE) & 7767@GH, d4=8. 1Hz), 7.32 (2H-d; Jo8 4Hz), A%)-7.17

2 03 190 {1l ms Beapdtes o P O, & 505, Mend 462 ﬁ}?%d(}'h 10.6Hz)"

PCT/ 1 B97/0102% 63 (1H, d, J=3.7Hz), 2.46 (3H, s? .
Preparatlon 25 (S)-1- Benzyl 37 fl uoropyrrolidine To a

sol ution of (R)-1-benzyl-3-pyrrolidinol-tosylate (3.06g, 9. "24r'rﬁb"|')'.i AL

THF (30 n) was added 1.0M sol ution of pjatr.agRyby! amoni um fluoride in THF
(37.0 m, 5 370rrrm|) at roomtenperature. After 1.5h stlrrlng at
refl ux teriﬁer 2-(R)e(3-Ghioroph 1-2- --.u‘nv methaxipyrroh eyl Jethanp!

ﬁ81100x2) The ]

combi ned ext r a¢ et e glidin (Na2SO™4), and
Cﬁncent rat edht 0 gl verlﬁg Vs prie areﬂ\/rﬂ'm@h Llﬁhlcfr;)sb@:bnb&-lczlbuhmdlol}Zf-tosylate in
chr omat ogr aphy err err to aff.or 89
(71% of browf oyle g0 15 10 838 }ﬂgﬁl‘?@vm @5%!‘% & P]Pf"‘teél"re]ﬂm“af
7.45-7.20 (5Hmrfp,atd@s&ﬁ,e§,,p@fe g@uom; 3 68 (1H d, J=13.2Hz), 3.63
(1H, d, J=12.8Hz), 2.95- n), 2.55-2.38 (1H n), 2.30-1.90

-(2H m. 18 Preparation 26

‘HNMR (270MHz, CDCls) 6 7.40-7.20 (4H, m), 4.80-4.57 (2.85H, m), 4.32-4.15 (1H,
m), 3.85-3.80 (0.3H, m), 3.48-3.40 (0.15H, m), 3.38 (2.55H, s), 3.34 (0.45H, s), 3.05-
2.92 (1.7H, m), 2.80-2.62 (2H, m), 2.58-2.40 (2H, m), 2.23-2.05 (1H, m), 1.95-1.80
(1H, m).
20
. ~ Preparation 24
(R)-1-Benzyl-3-pyrrolidinol-tosylate
To a stirred solution of (R)-I1-benzyl-3-pyrrolidinol (1.77g, 10mmol) in
pyridine(30m!) was added p-toluenesulfonyl chioride (§.S3g, 50mmol) by portions at
25 0°C. After 90h stirring at room temperature, water was added to the reaction mixture
and the mixture was extracted with ether (150ml). The extract was washed with water,
brine, dried(Na;SO.), and concentrated to give 3.06g (92%) of brown oil.

YH NMR (270MHz, CDCl) & 7.76 (2H, d, J=8.4Hz), 7.31 (2H, d, J=8.4Hz), 7.35-7.20

30 (5H, m), 5.05-4.90 (1H, m), 3.61 (1H, d, J=12.8Hz), 3.54 (1H, d, J=12.8Hz), 2.76 (1H,
dd, J=6.0, 11.2Hz), 2.75-2.60 (1H, m), 2.55-2.35 (2H, m), 2.44(3H, s), 2.12-2.05 (1H,
m), 2.03-1.90 (1H, m).



2-(3-(S)-Fluoropyrrolidin-1-yl)-1-(S)-phenyl et hanol and
2-(3-(S)-Fluoropyrrolidin-1- yl')-2-(R) - phenyl et hanol A
suspensi on rﬁ"?t’&&é"@f (S)-1-benzyl -3-fluoropyrrolidine (1.18gPE/IBIHMERY 20
and 20% pal | adi um hydr oxi de on car bon (354rrg) in EtOH (20m ) was stirred

under hydrogen at nosphere at roomtenperature for 21.5h. After
renoval of .the catalyst by Celite filtration, to this solution was
added a solution of (S)-(-)-styrene oxi dieparationgZs 6.58mml ) in EtOH

(5m). The-m xt 1.8, 21 SLABH Rrrmlitd?x stirring for 3.5h. After
kg‘?e-sojvem T

evapor ati on of 3 € resraue was purified by colum ]
chromat ogr aphy 25 ( sTocagelitios Ozf, (K)I-{-benz]yl;B-[pgmo]xde]dsﬂﬂe1(331§g1)9.24mmg¢1\)en

(a3, ﬂkﬁ?&wﬁééﬂﬂ? B pdtea L PsBiptig otelyaByedlatininfrd Fubide i TRETRI L
m, 5.25-4.9 (87. BHnmol) at rd&m témperatufb. 7 HAftétd1. SH sbirmng i@réﬂd&)t.elr@eﬁﬁxrB %ter

(0.6H m, 3.52 (0.3H J=5.9Hz), 30 3.15-2.40 (5.4H m,
(3H, m. (150ml) was added to the reaction mixture and the PHEHEE Was 5ﬁragyed wnth ethyI

g' E g' E gg - Met hoxx%«gogi?gw |1 gip- éorﬁﬂxﬂedl ekt PRAOWAhERRAth waté! brine, dried
PCT/ 1 B97/ 01021 (Na;SO.), and concentrated to give brown oil, which was purif@gd by column

Met hoxynet hoypy '
prepared from 3%’%“%(5??&%{%?%%% y£ r@?ﬁ%@gﬁ%o/ 3rd Y lsrgeqy}) Of\ﬁ?gwn
oxide in 53Wyielld as 0.7 to 0.3 mxture of title corrpounds accord| ng to a
procedure simlar to that described in Preparation 2. 5 [err]H
NVR (270MHz, CDCI[err]) [err] 7.40-7.20 (5H, n), 4.72 (0.7H, dd, J=3.3,

10. 6Hz), 4.66 ‘g Mz, JeBClyD) 7.49. 7h) 8205700 $88 4156 d,
(0.6H m, 4.35- r? CQ%) 7%(?{ Hﬂl gm)mﬁ Lk
J=5.5Hz), 3.37 {=zl3121dé;363 18, d01=912 815;), 295160 (38, m) 25%-8 33K Hm)m),230-l 90
2.25-2.00 (1H, (ﬁ'lﬂh% 1.70 (2H, m 10

Preparati on 28 (R) - 1- ( 3- Met hoxynet hoxyphenyl ) - 1, 2- et hanedi ol

This was prEpared from 3-net hoxynmet hoxystyrene and AD- i x- [err] in 100%
yi-el d according to the procedures siml tao thck%? described in Preparation
18. 15 [err]H NVR (270MHz, CDC1[er§ﬁEF¥+QPj— 31-7.25 (1H, m),
7.06-6.96 (3H, $)-Ef i idi

yi )-2-(R)-phenylethanol _ : _
' A suspension mixture of (S)-1-benzyl-3-fluoropyrrolidine (1.18g, 6.58mmot)
20  and 20% palladium hydroxide on carbon (354mg) in EtOH (20ml) was stirred under
hydrogen atmosphere at room temperature for 21.5h.  After removal of the catalyst by

Celite filtration, to this solution was added a solution of (S)-(-)-styrene oxide (791mg,
6.58mmol) in EtOH (Sml). The mixture was refluxed with stirring for 3.5h.  After
evaporation of the solvent, the residue was purified by column chromatography

25  (slicagel: 80g, CH.Cl;:MeOH=40:1-30:1) to give 713mg (51.8%) of yellow oil as 0.7 to
0.3 mixture of title compounds.

'H NMR (270MHz, CDCly)  7.45-7.20 (SH, m), 5.35-5.05 (0.7H, m), 5.25-4.95 (0.3H,
m), 4.71 (0.7H, dd, J=3.3, 10.6Hz), 3.95-3.75 (0.6H, m), 3.52 (0.3H, t, J=5.9Hz),
30 3.15-2.40 (5.4H, m), 2.30-1.80 (3H, m). |

Preparation 27

_uﬁLMhuwmwmmmm _and  2-(3-(S)-




(1H, dd, J=3.7, 8.1Hz), 3.78 (1H dd, .J=3.7, 11.4Hz), 3.66 (1H, dd, J=8.1,

11. 4Hz), 3.48 (3H, s). 20
Prepar at i onwiPegr12177
(R) - 1- (3- Met hoxynet hoxyphenyl) 1. 2- et hanedi ol -2-tosyl ate PCTABITI01021 Thi s

was prepared from (R)-1-(3-methoxynmet hoxyphanyl)-1, 2-ethanediol in

77% vyield according to the procedures simlar to those described in
Preparation 19 o ; err]) [err] 7.77 (2H, d,
J=8. 4Fz), 7.33°tZH 1 ' * :

5.15 (2H, s), 5. 00 4THI® v(at Iprepz)e,d ﬂorﬁG—@S)@ﬁk{tRﬁyme}hoxSpﬁ&hdme and((BM(-)sstyrene
2.80-2.60 (1H,

Prepar ation 3ooxxde n 5:&; gyﬁﬁéhyp 03 mixture Pé‘ﬁé}&g‘@%"‘%ﬁﬁ?ﬁ%‘g to a procedure

This was pr epa&ﬁ‘ﬂaﬂ(foQﬂlt%e‘sCr}b'ea‘lrmeHxlaﬂbﬂﬁ' nol and cis-1, 4-di chl oro-2-bute
WO 98/ 12177 :

PCT/ 1 B97/ 0_]5)21 '

Drepar at L on 1 H NMRI(7 ?@ﬁp@%gﬁrﬁ@w(km °4e?????’[‘e‘?°§ 733 20 bHa), 485
2 . Zr z7at71( gr 3?00 TH, &akgmm 4.63%09H d, 1—7 OHZ) ‘353@(5(1)5H@)6H ,3up@(36-#.13 1H, ),
Thi E was prepa a3 3% {ﬂ %%) mﬁ%ﬁ@ﬁ‘ %)aé%oﬁou%ﬁégtﬁ 4870

chloride in 98%’941:1611,,;1 2205-200(1H, ,hp 1t¢531 po@ﬁdm es simlar to those
described-in 1 Preparation 24 [err}H NVR (270MHz, CDCl[err])

lerr] 7.76k®@H, d, J=8.4Hz), 7.33-7.26(7H, m), 4.97(1H t, .  J=2. 9Hz),
3.69-3.58(2H ), 2.89-2.83(1H m, 2@@@ m, 2.58-2.55(1H m),

—1 3-M eth enyD-1.2 iol
This was prepared from 3-methoxymethoxystyrene and AD-mix-f in 100%

yield according to the procedures similar to those described in Preparation 18.

15 .
'H NMR (270MHz, CDCI3) & 7.31-7.25 (1H, m), 7.06-6.96 (3H, m), 5.18 (2H, s), 4.80
(1H, dd, J=3.7, 8.1Hz), 3.78 (1H, dd, J=3.7, ll4Hz) 3.66 (IH dd, J=8.1, 11.4Hz),
348(3H,s).
20 Preparation 29 _
R)-1-(3-Meth eth envl)-1.2-ethanediol-2-t

This was prepared from (R)-l-(3-méthoxymethoxyphenyl)-l,2-ethanediol in

77% yield according to the procedures similar to those described in Preparation 19.

25 'HNMR (270MHz, CDCB) 8 7.7 (2H, d, J=8.4Hz), 7.33 (2H, d, J=7.7Hz), 7.28-7.18
(1H, m), 7.00-6.92 (3H, m), 5.15 (2H, 5), 5.00-4.90 (1H, m), 4.20-4.00(2H, m), 3.46
(3H, s), 2.80-2.60 (1H, m), 2.45 (3H, ).

97%ee(by HPLC)
30

Preparation 30
-Phenyl-2-(3-pyrroline-1-yl)e ]
This was prepared from R-(-)-2-phenylglycinol and cis-1,4-dichloro-2-butene

IH, n), 7.00-6.92 (3H Y,

ne

in



2.44(3H, s), 2.20-2.12(1H, m, 1.99-1.93(1H, m. 15

Preparation 32 (R -1- Benzyl 3-fluoropyrrolidine Thi s
was prepar ed WP8BHIE] - | - benzyl - 3-pyrrolidinol -tosylate in 61% JCEIBI01021
according to the procedures simlar to those é}lescrr bed in Preparation 25.
20 [err]H NVR (270MHz, CDCl[err]) [err 7.33-7.23(5H, m,
5.28-5.04(IH,. m, 3.71-3.61(2H, m, 2.91-2.67(3H, m, 2.50-2.42(1H,
m, 2.24-2. 00( 21ih 58%%.yield according to the procedures similar to those described in Preparation 1.

Preparation 33 25 2-(3-(R) -Fluoropyrrolidin-1-yl)-1-(S)-phenyl ethanol and
2-(3-(R) -Fluoropyrrolidin-1- yl)-2-(R) - phenyl et hanol
Thi s was pr epar éH NMR szmx,l E€BOY) BoT.063 2965 H m)e5.7A(2H, %),03.83 (28], Id, y?éBths

0.6 to 0.4 m xtur ounds according to the procedures sinmlar
to those e&f]r[x %isﬁ(‘ﬁ?gﬁar ation 26. 30 [err]H NVR (270MHz,

CDCl[err]) [srr]_ 7.40-7.24(5H, n), 5.32-5.27(0.3H, m, 5.25-5.21(0.2H,

, (0.3H, n), 5.07-5.01(0.2H, m), 4.71(0.6H, dd, J=3.3, 10.3Hz),
3 90- 3.78(0.6H, m, 3.55-3.51(0. 4|{rep;ras_m_§_lst -2.44(5.4H, ™,
2.23-1. 94(2H, Mgy | VD 984
PCT/ 1 B97/ 01021 1S)-1-Benzyl itfibf-fosylate |
Preparation 34 - 2 Thi @ak- ﬁlepn'ed)m‘mmO(S)dl-ben]zym-pyﬁelﬁdi&)olph@)pl-mmeaemlfoayid
2-(3-(S)-Fluoro

This was prepar gﬁ"ﬂﬁ‘léln‘gggﬁé) Y‘ﬂduﬁ‘r’%ﬁiﬁg otg’ Eﬁ?ﬁgr%gwﬁ?f‘“t‘iﬁs tgt?%%éiﬁ%r@&d i

72% yield agp0. prégardlion 4. xture of the title conpounds according to the
procedures simlar to those described in Prepar ation 26. [err]H
NVR (270MHz, CDCl[err]) [err] 7.39-7.24(5H, , 5.31-5.28(0.35H, m, -5.28-

10 200 o vy L oty T 8- 1 o 70«
3. 13- 2. 44( 5. 3H, Jr}.9H2), A69-338(2Hy, mjy)2.89-2.83(1H, m), 2.73-2.63(2H, m), 2. ss-z SS(IH m),
 2.44(3H, s), 2.20-2.12(1H;m), 1.99-1.93(1H, m).
15 -
Preparation 32
(R)-1-Benzyl-3-fluoropyrrolidine
- This was prepared from (S)-1-benzyl-3-pyrrolidinol-tosylate in 61% yield
- according to the procedures similar to those described in Preparation 25.
20 -
'H NMR (270MHz, CDCI3) § 7.33-7.23(5H, m), 5.28-5.04(1H, m), 3.71-3.61(2H, m),
2.91-2.67(3H, m), 2.50-2.42(1H, m), 2.24-2.00(2H, m).

reparation 33
25

1)-2-(R)-phenylethanol
This was prepared (R)-1-benzyl-3-fluoropyrrolidine in 76% over all yield as

0.6 to 0.4 mixture of title compounds according to the procedures similar to those
described in Preparation 26.

30
'H NMR (270MHz, CDCl;) & 7.40-7.24(5H, m), 5.32-5.27(0.3H, m), 5.25-5.21(0.2H,
m), 5.11-5.07(0.3H, m), 5.07-5.01(0.2H, m), 4.71(0.6H, dd, J=3.3, 10.3Hz), 3.90-
3.78(0.6H, m), 3.55-3.51(0.4H, m), 3.13-2.44(5.4H, m), 2.23-1.94(2H, m).



Preparation 35 (S)-1-Benzyl -3-chl oropyrrolidine 15 To a
stirred solution of (R)-1-benzyl-3-pyrrolidinol (886ng, 5 Omol) in
CCl[err] ( 2Gpd g9y added triphenyl phosphine(1.574g, 6. Omol), é’*‘lﬂ?‘l l(éflter
20h stirring at reflux tenperature, the solvent was eva 13

Sat urated NaHC(O err] aqueous sol uti orggand wat er. was added to the
residue, and the mxture was extracted with AcOEt. The extract was
brine, drired(Na[err]SOerr]), and concentrated to give brown oil, which was
20  purified by colum chromatography (silica gel; 100g,

CHerr]Cd[err]/ MeOH 50/ 1-45/1) to gi %egaranon%ng(?Z% of pal e yeI | ow oil.
[err]H NI\/R(Z%O ) e ]. ( 4.42-4. 3 :
3.73-3. 61( 2H, Fliorg VHQld . P >
2.48-2. 35(1H, .phenvieth Hn)25

Preparation 3 - - Chl oropyrrol I di n-1 phenyl et hanol and
2- (3-(S) - Ghl or opyr - Ghis gvas prepared frgm)3-(B)¢fior M k?é‘ﬁogk) ~(+)-styreneoxide in To

a stirred sol yi4 f . in
30 di chl or OZ% aﬂ%@l%rﬁ té/aogfgé%fh dc3 RPH'L gfegéé«{;rh@c}dnﬁ}&]{agéooﬁ?ﬁgli tte? %@%r&
3.55mmol ) at similar @Ghosehdescribed um Brepasmtishi26r ed at OC for 10mi n and refl uxed
for 1.5h. After cooling down to rt, the solvent was evapol ated. The ... .
resi due was dissolved in MeOH(5nm ) and refluxed for 1h. After cooling
down to rt, thg BMReE@70MIdz e COCLRAGEY 307 A4(SH, 7 &n)us.91-5.28(0.35H, \0@,98./2221'77
PCT/1B97/ 01021 3

brown sol 19, 5.22(0.15H.im)k Sclgn 8705 Huale S16e 81 Oel SH: &) #178-48R(0TH: )i 3-88nd

(S)-(-)- Styrem@dﬂuyﬂ 3348 50{03H0dij”3ﬁiéﬂsgisﬂ:ﬁfz%gll??nﬁqirﬂnﬁ3 mxture of--

the title conpounds according to the” procedu ar to those

described in Preparation 2. " "H NMR (270MHz, CDCl[err]) [err]
7.39-7.27(5H, m, 4.70(0.67H, dd, J=3. a} % . 4.45-4.40(0. 67H,
m, 4.38-4.32(0.33H, n), 3.91-3. 02(2 M% 2. 56(4H, n)

2.50-2. 31(1H, -BénAT-3& 10
Preparati o) 37 To a stirred solution of (R)-1-benzyl-3-pyrrolidinol (886mg, 5.0mmol) in

CCly(20ml) was added triphenylphosphine(1.574g, 6.0mmol) at rt. After 20h stirring
at reflux temperature, the solvent was evapolated. Saturated NaHCO: aqueous
solution and water was added to the residue, and the mixture was extracted with AcOEt.
The extract was brine, dried(Na,SQ,), and concentrated to give brown oil, which was

20 purified by column chromatography (silica gel, | 100g, CH,Cl,/MeOH.: 50/1-45/1) to give
.706mg(72%) of pale yellow oil.

'H NMR (270MHz, CDCl3) & 7.33-7.23(5H, m), 4.42-4.33(1H, m), 3.73-3.61(2H, m),
3.09(1H, dd, J=6.6, 10.6Hz), 2.81-2.61(3H, m), 2.48-2.35(1H, m), 2.13-2.03(1H, m).
25 -

y1)-2+(R)-phenylethanol
To a stirred solution of (S)-1-benzyl-3-chioropyrrolidine(695mg, 3.55mmol) in
30 dichloroethane{10ml) was added 1-chloroethyl chloroformate(0.38ml, 3.55mmol) at
0°C. The mixture was stirred at 0°C for 10min and refluxed for 1.5h. After cooling -

down to rt, the solvent was evapolated. The residue was dissolved in MeOH(5ml) and

refluxed for 1h. After cooling down to rt, the solvent was evapolated to give 787mg of



Met hl yl 3-fl uoro-4-nitrobenzoate . _ A mxture of
3-fluoro-4-njtrobenzoic acid(2.07g, 11.2mml) and : L
cH err] S er MAWBYY in MeOH(10m ) was refluxed for 8h. The sBFUERITONR
evapol at ed. The residue was dissol vedvégn AcCEt and washed with
saturated NaHCJ err] aqueous 15 sol ution, ter, brine, dried
(Na[err]SOerr]), and concentrrated to give 2.149(96% of ivory

solid. -  bmwi $élidVR (270MHz, CDCl[err]) [err] 8.15-8.07(1H, m,

pr aparation g Tieconlmicittt pitbared srom tik g Bblihnd €5)-(-styrenconide i 35%
m xture of met hbyér al-yidld as 0.67 t0 D33 ohirtureef thé Htlé ompdnds avavirding naitherpoocedures
powder(2.63g) in aceti¢c acid ZEPZCEE was stirred at 50[err]C for 2.5h. After
cool i ng down 253““(‘8’6r ‘@ﬂ?? ift PEEPAEaLoB,2 | O [err] (100 ) and

wat er (300m )swas added to the m xture and filtered to rempve iron

powder. The organic | ayer was separated and the aqueous |ayer ' was
extracted with CH{NMR (21QMHE COIGINS . 733 2844Hr m).CH (100§ THh ot Jged. v 3Hz),

Coror Vet Tra( oo a7 i e aBatd P ) S OB o, SRRSO S8,

CDC1[err]) [err.58-ZDHTHoR)2H1T4)Q3(BL/A8).6. 70(1H, n), 4.13(2H, br. s), .

3.86(3H, S). Preparation 39 "
WD 98/ 12177 . ' ' : o
PCT/ 1 B97/ 0121 - Preparation 37 38

Met hl yl 3-fl uoro-4-nmet hyl am nobenzoat e To a sol ution of
met hl yl 4-am nol iyl dOIOrfzBURIORENZORALy. - 10. 5nMmol ) in

CH err]d[err](50nt 7 %}3 : 4008 Ao ANGH ol o

tri[fl u]orogcet?f: : Aan?ﬁl/ rl de?jg. g%ﬁ ) %Fé@?ﬁﬁafﬂat Q%mb't’génpglr%rtnumrog. and

After stirring €BsSQu&GAmt ineMeOH(IOmY wasveafluked fer 8hi oTlie solvend was evapplatedas
hed with t ;| j . .

Give 2. Tog( 7o Tt rERiCoad [aEALEELE AL Sl Whanel With spporafE NGO hfdkol.8

10. 2ol ) 15  iEtict viater, bese, dried dMNa,SO),cand] donbentrated o Fove 2. 14g(8604) of ivanmyl

| odonet hane( 20. SrH 334mmol ) at O[err]C. After stirring for 2h-at O[err]C,

for Ih at room Sohd. tenperature, the m xture was poured into 2NHCO wth
ice and extracted with AcCEt:-

'H NMR (270MHz, CDCIs) 8 8.15-8.07(1H, m), 7.99-7.96(1H, m), 7.95-7.92(1H, m),
3.99(3H, S). :
20

Preparation 38

Methiyt 4-amino-3-fluorobenzoate
A mixture of methlyl 3-fluoro-4-nitrobenzoate(2.14g, 10.8mmol) and iron
powder(2.63g) in acetic acid(22ml) was stirred at S0°C for 2.5h. After cooling down
25 to room temperature, CH,Cl2(100mi) and water(300ml) was added to the mixture and
filtered to remove iron powder. The organic layer was separated and the aqueous layer
was extracted with CH,Clx(70mix2). = The CH,Cl, solution was combined, washed with
water, brine, dried(Na;SO,), and concentrated to give 1.77g(97%) of pale brown solid.

30 'H NMR (270MHz, CDCh) & 7.70-7.62(2H, m), 6.79-6.70(1H, m), 4.13(2H, br. s),
3.86(3H, S).

reparation 39



10 toluene = 2:1(200mM x2). The extract was washed with water, brine,
dried(Na2sO™4) , and concentrated to give 3.06g(quant) of brown oil.
This oi |l wagodbgasehved in MeOH(25m ) and 79%[ err] CJ er plcrms9Tioioz:
solution(12.5mM ) was added at OC. After stirring for 2h at 0C, for 4h
at roomtenperature, 7% err]CJerr] solutid3gn(12.5m ) was added. After
stirring for 1.5h at roomtenperature, the mxture was acidified with 5NHC
and MeCH 15 mlﬁ\gaﬂ'%@lﬁﬁlleth!i%iﬁ%' htlage Was extracted with AcOEt. The
extract was washed w “water, Drine, drled(NaLerr]SQerr z and
concentrated to gi veTo. 83sphaw obfmethlyl 4bamine-LBnorebenzoate(1.77gr 9. fmmpei} in

270MHz, CDC 7. 80- 7 62
S 63( 1H. [éﬁé‘)’@&’g{-&] 6‘{’?"#2( ]ﬁaﬁ?y‘” %3566E %E"mgﬂq’l) 2 "éﬂ( 3H’ijﬂ¥’8ﬁ‘ﬁa’“c
g [5N|- |('|t2) t 23 tanh dndeéZ 96ml 20 9mmol)|at room temperature Aﬁeﬂ%temg _&gl Dfh, 4he solid
ert - But oxycar bony ani nol .
To a sol ut |50n WFsy tered( Péit 'ﬁ‘ﬁt @%@aﬁ% e‘fxl—”ﬁ'&?ﬁm EEB&NMS@O and
aci d(I.93g, }Qte@@‘sl EWe' Evt)g/(igam)r&(\lvm@sahd 131'05£TT§Biuhoﬂl fbf%(s@hcﬁi%g?

and 25 CH[err Clerr] wasS added oxalyl chlorid

dropwi se at mmol) mnpmrf(as@l) Afwasr  edded: | rrgazf:&a(l oag n &Qdmmlbn and

t t s
Comveralure. iosohislio 50 OMISAETC,  er Sk 508 00 o il
cool ed sol uti otemperaturg] theythixtare exas. p?)ﬁﬁeﬂlﬂmtoQZNHlﬁlmht}l iae dnd extracted with AcOEt:

tenper at ur B weWEBRC BAAAmIEE). A ) v Fable i e, WPeRie

tenperature, the Bbudentrtedato v 8HoH duant)abe browi i GIE, Thxs oil was dissolved in
dried(Naferr] S errkgml)and concentrated to give br‘?wn oi |

purified by c Mot Grsolsian(123mb) was 3d qutd}SS %Rersnmng for 2h

CHierr] O Lerr] Mt ooP Qh'ak dodnfetfpetatiied 194RACCY sohtich(12.5mi) WasOHAed! | After

PCT/ | B97/ 0102 1stirring for 1.5h at room temperature, the mixture was acidified with SNHG1 and MeOH

V2l hr) P oot prappttid. Thé el fpfldpen ook THE bl YAt )iy,

m, 3.32( 3H Sv)vateﬂ, brine 1dried(I941S(7), .and concenttatéd (@ ive 3)83g(98%t) Flpaletbroyn3oliliz) .
Preparation 41
N- Met hyI am no- N - propyl pi col i nam de A sol ution of
N-(tert-but b{mmmhem#ﬁlm-mmm m), 7.62(1H, dd, J=1.8, 12.5Hz), 6.63(1H,

[
opyl pi col i nami deg 1) | fl uoroaceti c aci d(30m ) was
irred at oC t J=8.6Hz), 440(1H, br s), 3. 86(3H S) 294(3H,d J=5.1Hz).

20

5
5-
5-
pr
st

Preparation 40

To a solution of S-[N-(tert-butoxycarbonyl)-N-methylamino]picolinic

acid(1.93g, 7.66mmol) and triethylamine(1.60ml, 11.5mmol) in DMF(0.678ml) and

25 CHCl(14ml) was added oxalyl chloride(0.989ml, 11.3mmol) dropwise at room
temperature.  After stirring for 30min at room temperature, the solvent was evapolated.

The residue was dissolved in CH,Clx(14ml). This solution was added dropwise to a
stirried, cooled solution of n-propylamine(0.756ml, 9.19mmol) and triethylamine(3.20m,
23.0mmol) in CH2Clz(28ﬁl) while the temperature was kept below 15°C. After

30 stirring for 15h at room temperature, the mixture was washed with water, brine,
dried(Na,S0,), and concentrated to give brown oil, which was purified by column
chromatography (silica gel; 100g, CHZClz/MeOH 60/1) to give 1 82g(81%) of pale

brown oil.



10 for 2h. After renoval of the solvent, the residue was dissolved in

CHerr]dJer rl) and 25% anmoni a solution. The organic |ayer was
separ at ed artMORBAHIA with brine, dried(Na[err] SO err]), P&AgB97/01021
concentrated to give 1.20g(100% of brown sglid. [err]H NWR

(270MHz, CDCl[err]) [err] 8.01(1H, d, J:8.471%), 7.88(1H, d, J=2.9Hz),
7.78(1H, br..15 s), 6.90(1H, dd, J=2.9, 8.4Hz), 4.17(1H br. s),
3.45-3.35(2H, m), 2.91(3H, d, J=5.1Hz), - 1.75-1.55(2H, m), 0.98(3H, t,
J=7.3Hz) . ' ' _ r Al

4N Hya oxyani TENVR IR FDSIDAS 4518, d.J=2.6Ha2), 816 LG s Ay roscist, br
4-ni tro- N-propy), bengaH, dil I=Z%50 314Hz)"6150)3. 40@Ha mp ri.32(BH, S), 1.75-1.55(2H, m),
chl oride(812ng, 15. 2mmol é i_n Et g;lgéozsu) and water (1 OM) was added zinc
powder (1. 70g, - 268630y 1 BYBH. 6T ith water cooling. After stirring for
30m n at 5 room tenperature, zinc powder(0.50g, 7.65mvl) was added to

the m xture and stirred for 30mn at roomtenperature. The solid was
renoved through celite and washed 25 - Regpamation®d! The filtrate and washi ngs
wer-e conbi ned and. Lrated oY&amide Y€l low solid, which was
purified by co gel; 130g,

CHlerr]d [err]/ MeOH A25/ 1-spidtidn to ? ve Z-RBgeRMoxytabunyl)Nsmethglamino]-N’-
H NWR (270MHz, . - 6 8.32(1H . J=2.2Hz)., 7. 72(2H,

1o TLE by - agropyipioshnmbidet i4e. 3 ol o PR Reb e B3 0R a8 shispd it 05

2.9 1(1H $¢. for/dh 1 ARdrdemoval o7f th} solfertS thdHresitiue waf -didsEived in CH.Cl, and 25%

Preparation 43 WO 98/ 1217 . . .
PCT/ | B97/ 01021 ammonia solution. The organic layer was separated and washed with brine, |

4- Ami no- 2- chl o= ¥ ' . "o | £y Of
4- am no- 2- chl o%ﬁ%ﬁqﬁé%@%é%gﬁd tg e rrlr'r%)q%(,1oon/f’,Abfrgré'&'H SBlic:
propyl am ne(2.88m , 35.0muvl) and WSC(6.71g, 35.0mmmol) in

GLer 1AL S0, e ok BT o RIS R e g o

concentrat gsl tg) i9oE1HDIdAMI=20 |8 48£), 4N 70 b)) 3 .48 I5214.Gh) 1191(3H, d, }=5.1Hz)

chromat ography (silica gel; 180 CHerrl]CJ[err]/MeOH 30/1-10/1) to gi ve
2.32g(62% of 1 5-1-Sﬁal“!gm),\/%wi‘gforvilagﬁh& '
o Preparation 42
4-N-Hydroxyamino-N'- lbenzami
20 To a solution of 4-nitro-N-propylbenzamide(2.75g,13.2mmol) and ammonium

. chloride(812mg, 15.2mmol) in- EtOH(20ml) and water(10ml) was added zinc
poﬁfder(l.70g, 26.0mmol) portionwise with water cooling. After stirring for 30min at
room temperature, zinc powder(0.50g, 7.65mmol) was added to the mixture and stirred
for 30min at room temperature. The solid was removed throixgh celite and washed

25 with MeOH. The filtrate and washings were combined and concentrated to give
yellow solid, which was purified by column chromatography (silica gel, 130g,
CH.ClL,/MeOH: 25/1-10/1) to give 2.06g(80%) of ivory solid.

'H NMR (270MHz, CDCI3-DMSO-d6) 3 8.32(1H, d, J=2.2Hz), 7.72(2H, d, J=8.4Hz),
30 7.25-7.10(1H, m), 6.95(2H, d, J=8.8Hz), 3.45-3.30(2H, m), 2.91(1H, s), 1.70-1.55(2H,
m), 0.96(3H, t, J=7.3Hz). |

Preparation 43



[err]H NVR (270MHz, CDCl[err]) [err] 7.64(1H, d, J=8.4Hz), 6.64(1H, d,
J=2.6Hz), 6.57(1H, 10 dd, J=2.6, 8.4Hz), 6.44(1H br. s), 3.97(2H br. s),
3. 50- 3. 30( 75-1. 55(2H n, 0.99(3H, t, J=7. :%I—i;,kI

 Prepar atloﬁﬁnﬁ 2- Chl or 0- 4- net hyl am no- N - propyl benzam d gnswmozl

A.-m xture of 4-am no-2-chloro-N -propyl bengam de(2.32g, 10.9mmol),

| odonet hane(0.68m , 10.9mmol) and Klerr]CJerr](1.51g, 10.9mmol) in’
DMF(50m ) wWas 4.Aminsiblchlofalng ek Skiyer ature for 20h. Water was added to
'the ntxture anid exiract ed “CEt: toluene=l: 1. The extract was
washed with water, bki rmixtugei enf( N&-[ammq Schlorolienzoic acidgh@0g;ontdsmmelled -0

(sitiba gel - 13 oAb 2 S Bhl  °152to Ph 5 oh,  CSAEBR Yo
?r ng H;;)I i d. stirred at[:%bm] l'éniﬂhﬁtlﬁﬂ?ﬁ%%h CIPhé [mixture war wishéd Sﬁ(hl Watet, brine,

8. 4Hz), 308 ﬂ&é@‘lﬁqgo and %gé!%g%ﬂdzh B, bf?‘"@z?zlg‘z Hvhigh 3 "g‘g purifi *egolmjﬁqlum

1.75-1. 55(2H 7 ) °
Preparation 45ﬂ°m8°%%@$ﬁ lﬁmr#& 1831%2 C(%I CJ’éVeOH r3(§)>/<lpr1(())/rl)§/m l§levr?z%1:r3r:lz §2%) of
This was pr epaaledvérycelid.- (rret hyl ani no) benzoi ¢ acid and (S)-(+)-1I-anino-2-
30. ... propanol in 22%yield according.to the procedures simlar to t hose
descrl bed in Preparation 43. [err]H NVR (270MHz,

CDCl [err] - DI\/SC’IM&'IOMHZ,G@DEH) 8d7.64EH, 41358.4Az)| 464 H pd,. J=2)6Hz), 657(1HV\D

28 2Ll 1000 £1d, J=2.6, 8.4Hz), 6.44(1H, br. ), 3.97(2H, br. 5), 3.50-3.30(2EL, m), 1.75,4.55(2H, m),

6-56(2H, d, J{@@mtmgﬂzp 30(2H, m), 3.98-3.94(1H, n), 3.64-3.55(1H, m,

3 28— C 18(1H, 'm, 2.85(3H, s),. 1. 20(3H d, J 6. 2Hz) .
Prgg' aration 44
2-Chloro-4-methylamino -N’-propyi i
15 A mixture of 4-amino-2-chloro-N’-propylbenzamide(2.32g, 10.9mmol),

iodomethane(0.68ml, 10.9mmol) and K,CO;(1.51g, 10.9mmol) in DMF(50ml) was

stirred at room temperature for 20h. Water was added to the mixture and extracted

with AcOEt : toluene=1: 1. The extract was washed with water, brine, dried(Na,SO,),

and concentrated to give pale brown solid, which _Was purified by column

20  chromatography (silica gel; 120g, CHzClz/Me(jH: 40/1) to give 887mg(36%) of pale
. brown solid. '

'H NMR (270MHz, CDCI3) & 7.57(1H, d, J=8.4Hz), 6.80(1H, br. 5), 6.53(1H, d,
J=2.2Hz), 6.50(1H, dd, J=2.2, 8.4Hz), 5.00-4.80(1H, m), 3.45-3.30(2H, ), 2. 82(3H d,
25 J=5.1Hz), 1.75-1.55(2H, m), 0. 99(31-1, t, J=7.3H2).

! P_rep_a.mi_o.n_‘lé
4-Methylamino -N’-(2-(S)-h ropyi)benzami
This was prepared from 4-(methylamino)benzoic acid and (S)’-(+)—l-amin0-2-
30 propanol in 22% yield according to the procedures similar to those described in
Preparation 43. |

'H NMR (270MHz, CDCI3-DMSO0-d6) & 7.69(2H, d, J=8.4Hz), 7.14(1H, br. s),



Preparation 46 5 4-Methylamno -N -(2-(R)-hydroxypropyl)benzam de

This was prepared from. 4-(nethyl am no)benzoic acid and (R)-(-)-I-am no- 2-
propanol in MWOM88/28T"d according to the procedures simlar to tRhCEHEBI7/01021
described in © Preparation 43. 10 [err]H NVR (270MHz,

CDCl [err]-DVBO-d6) [err] 7.68(2H, dd, J=1.84%17.0Hz), 7.12(1H, br. s),
6.55(2H, dd, J=1.8, 7.0Hz), 4.50(1H, br. s), 4.37(1H, br. s), 3.98-3.93(1H,
m, 3.64- 6.36@H, Jd-IJ"Bf)SHZX £60-3.3062H Hm),n3.98 3. BEIHHmM)d3.64=343 H1H) m), 3.28-
1.20(3H, d, J=6 - Preparation
47 15  4- Met hyl%ﬁﬁhf@‘l 2R3 AP Hed, J=6.2Hz). This was prepar ed
from 4- (nmet hyl am no) benzoi ¢ acid and n-propylam ne in 82% vyield
according to the procedures simlar to those described in Preparation 43.
[err]H NVR (270MHz, CDCl[err]) [err] 7. &sepamtiond6)-g 8Hz), 6.56(2H, d,
J=8.8Hz), 6.05( 5-3.30(2H, m, 2.86(3H,
3)17015504'ﬂm . = oyEfviiEbzan S

Pr epar atii on 48 AThiblwaSquepared frosr ¢mgthylaninodbénzbigraciband\(RX-6)-2-a8mize-2: -
25, pentafl uoropropyl. benzam de . T0 S ' . .
4-[ N- (benzyl oxy&Pﬂ%ﬁ)%n@Fﬁy?%W Bgntggigogecqu S Sh{ﬂﬁ{ %Otﬁése S?Sggli%?)
in"CHerr]d [erpﬂeﬁﬁﬁ{ibnms- added oxal yl .chloride(0.122m , 1.40muol)

and DMF(0.026m ) at roomtenperature. After stirring for 4h at room
tenperature,. t he sol vent was evapol ated. The resi due was dissolved in

CH err]d [efq] (?f’m mms@@:n.ms@mga W@@(zﬂaddem 8, 7.0Hz), 7.12(1H, br. 5),
2,2,3,3,3-pentaf | uoropro | @am ne 2]
triethyl am ne( 06.55(2H, ddZ?% ﬂmﬁpﬁzht“ 5Q((19H1 berﬂbue‘ﬂ 3TUre bfA&)t 3.98st. ?3@1‘15131)1‘ 6164'

added 1o the m ¥oOfie o285 G HES ZAQR T dna LRGN oebah 10,

was washed with brine, dried(NaJerr]S(err]), and WO 98/ 12177
PCT/ 1 B97/ 01021 - . 42
- Preparation 47

15  4-Methylamino -N’-propylbenzami
This was prepared from 4-(methylamino)benzoic acid and n-propylamine in
82% yield according to the procedures similar to those described in Preparation 43.

'H NMR (270MHz, CDCI3) 8 7.63(2H, d, J=8.8Hz), 6.56(2H, d, J=8.8Hz), 6.05(1H, br.
20 s), 4.11(1H, br. s), 3.45-3.30(2H, m), 2.86(3H, s), 1.70-1.50(2H, m), 0.97(3H, t,
J=7.3Hz).

Preparation 48
4-[N-(Be arbonyl)-N- lamino]-N"-(2.2.3.3,3.-
25  pentafluoropropyl)benzamide | _
To a solution of 4-[N-(benzyloxycarbonyl)-N-methylaminolbenzoic acid
(100mg, 0.351mmol) in CH,Clx(1ml) was added oxalyl chloride(0.122ml, 1.40mmol)
and DMF(0.026ml) at room temperature. After stirring for 4h at room temperature,
the solvent was evapolaied._ The residue was dissolved in CH,Clp(10ml). To this
30 solution was added 2.2,3,3,3-pentaﬂuoropropylainine(523mg, 3.5lmmol) and
triethylamine(0.372ml, 2.67rximol) at room temperature.  After stirring for 18h at room
temperature, saturated NaHCO; aqueous solution was added to the mixture and
extracted with CH;Cl,. The extract was washed with brine, dried(Na,SO.), and



concentrated to give brown oil, which was purified by columm_ chromat ography

(silica gel ; 30g, CH[err]CI[err] onl y- CH[err]CI[err]/I\/bO—| 50/1) to -
I ve- 532 % title conpound. err]H NWR (270 r
[gerr] 7 %E‘%ﬁ‘*’éﬁ% =8. 8Hz) , m7).-39-7.31(7H rr% 6 o 3(1(1HM_¥9%,0[‘&E D

5.19(2H, s), 4.17(2H, ddd, J=6.2, 14.7 Hz), 3.36(3H s).

Preparation 49 4-[ N ( Benzyl oxycar bony? - N- et hyl am no] - N -

tert | b d d f -
4N ooyl o SRSHIBIIS S oRgH S FEND 8RS BRERSCEY EURER shepmasesranlng <l e
in 22%yield g,epgogllmzmpomfﬁmmmdomsom CD%@& 582mi72%9 of title colapaumidbed in

Preparation 4 [err NVR (270MHz 1[err]) [err] 7.69 (2H, d,
J=8.4Hz), 7.32-7.29 (7H, m, 5.86-5.75 (1H, m, 5.17(2H, s), 333(3H
s), 1.88-1. 800gHMR ¢ O J=b SHLY; /7 34 51 6.42-631(1H,
Preparation 50Izi Q’?kl—ﬁ%?in@zc} o§<7cg?%gsﬁj SHr%ét hyl ami (7&? mI\? (
tert-butyl benmpbd8(2H, s), 4.17(2H, ddd, T1=|6§ m% m'&ﬂa) SBE(3ns).

4-[ N- (benzyl oxycar bonyl ) - N- et hyl am no] benzoi c acid and
tert-butylamne in 93% yield according to the procedures simlar to those
20 described in Prepar ation 48. Preg{dr@tﬁdd#!) NMR (270MHz, CDCl[err])
[err] 7.69 (2H, = , . br,.___ . . S),
5.17(2H, s), &3G(Ear : _mm - tert- :

Preparation 51 This_was: prepared ?m 4-[N-(benz yloxgcarbonyJ-N-methylammo]benzo:c
4- Met hyl am no-N - (2. 2. 3. 3. 3. -pent af uoropropy nzam A

suspensi od0ni mdrmdotemaxpﬂamenzym wield moegrdingNonthe groegdures] sipgilar to those

(2,2,3,3,3,-p nzam de(532ny,- 1.28mmol). and. 10%-
pal | ad| um 2! cgi%%ﬁkl%?h%?gl n " MeOH(5m ) was stirred under hydrogen

at nrosphere at room 30 tenperature for 6h. The catal yst was renoved through

and concent 1 arBa v G7OREE SRGY R o8¢ 1 Al R OAL S S RRE S

98/ 12177 m), 5.17(2H, s), 3.33(3H, s), 1.88-1. 80(2H m), 140(6H, 5), 0.89(3H, t, J=7.3Hz).
PCT/ 1 B97/ 01021

Preparation 50
4-.| N-(Benzyloxycarbonyl)-N-methylamino]-N’- tert-butylbenzamide
This was prepared from 4-[N-(benzyloxycarbony!)-N-methylamino]benzoic
acid and tert-butylamine in 93% yield according to the procedures similar to those

20  described in Preparation 48.

'HNMR (270MHz, CDCl3) § 7.69 (2H, d, J=8.8Hz), 7.32-7.29 (TH, m) 5.89 (IH br..
s), 5.17(2H, s), 3.33(3H, 5), 1.46(9H, s).

25 _ Preparation 51
4-Methylamino-N'-(2.2.3.3.3 -pentafl [Opro mide
A suspension mixture of 4-[N-(benzyloxycarbonyl)-N-methylamino]-N'-
(2.2,3,3,3,-pentafluoropropyl)benzamide(532mg, 1.28mmol) and 10% palladium
carbon(41mg) in MeOH(Sml) was stired under hydrogen atmosphére at room
30 temperature for 6h. The catalyst was removed through Celite and washed with MeOH.
The filtrate and washings were combined and concentrated to give 345mg(96%) of title

compound.



43 "H NMR (270MHz, CDCl[err]) [err] 7.66 (2H, d, J=8.4Hz), 6.58 (2H,

d, J:8 4Hz), 6. 15- 6.12(1H, m, 4.23-4.09(3H, m, 2.89(3H, d,

J=4. 4Hz) . WO 98/12177 - Prepar at | POT/E7/01021

4- Met hyl ami no-N -tert-anyl benzam de This was prepared from

4-[ N- (benzyl oxycar bonyl ) - N- net hyl ani no] - N -t43r t - anyl benzam de in 88%

yield according to the procedures simlar to those described in

Preparation 51.'g NMR dzaomﬂl,\MD(:BY@ms (mcui ﬁsmzj; @38 (ZH,58(248,4HE), 6.15-

J=8. 4Hz 6. 56 4. 00(1H, br.
2, 87(3H) s), (@éé(zlﬁ @,435743)%31 mg(%{i)?(éﬁ dsJ-‘*‘bH@g(sH t,( J= $)7Hz).
Preparation 53 15 4-Methylam no-N -tert-butyl benzam de Thi s

was prepared from 4-[N-(benzyl oxycarbonyl)- N nethyl am no] - N -tert-

but yl benzam de in 100% vyi el d accordi ng MM@@Cedur es simlar to those
descri bed I%H Ere areﬁ;o 51. [err]H NVR (270MHz, CDCl[err])
[err] 7.58( —8 8Hz), 5.78(1H, br. s), :
EXSG( ?H | s), 1. 45;( 9H, Tﬁ% -was p¥ep2red I\{_"rom 4-?\1 (benzl\}/',lsczxgcarbonytl)r-]N-methylam?noé-N -tert-

anpl e repara iQn 0 oxymet hox rroljdin-

l-yl)-1-(S)- pheawsréqmma Np 8Bk yi ﬁylrdma% 1Rrogsd Bm%ﬁii& hpse described jn
Met hyl 4- {N-[ 2-pdndridios’f hoxymet hoxypyrrolidin-1-vyl )-1-(S)-phenyl ethyl]-N
met hyl am no} benzog To a stirred solution of the mixture of
2- (3-(S) - net hoxynet hoxypyr rolidin- - yl)-1-(S)- phenyl et hanol and

5 oormo " FEMR TR S ootk forfopd e Eapans e

(35m) was addegj Ae00(HH e Sul )3 87(CGH, av)j AeB3(ZH,7 44177, 7_Hz§0m3ﬂ(6}1 ds)o 8K BHaltt,
0C (ice Ziug fter 5.5h stirring at roomtenperature, the reaction
m xture was wa sat ur at ed NaHCO3 aqueous sol ution, brine,
dried (Na2S™4), and concentrat ed to give

Preparation 53

15 4-Methyvlamino-N’-tert-butvibenzamide

This was prepared from 4-[N-(benzyloxycarbonyl)-N-methylamino}-N’-tert-
butylbenzamide in 100% yield according to the procedures similar to those described in

Preparation 51.

20 'HNMR (270MHz, CDCl3) & 7.58(2H, d, J=8.4Hz), 6.56(2H, d, J=8.8Hz), 5.78(1H, br.
5), 2.86(3H, 5), 1.45(9H, s).

25

methylamin zoate

To a stirred solution of the mixture of 2-(3-(S)-methoxymethoxypyrrolidin-1-
yl)-1-(S)-phenylethanol - and 2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-2-(R)-

30 phenylethanol (2.01g, 8.00mmol) and triethylamine (1.34ml, 9.60mmol) in CH.Cl;
(35ml) was added methanesulfonyl chioride (0.744ml, 9.60mmol) dropwise at 0°C (ice
bath). After 5.5h stirring at room temperature, the reaction mixture was washed with

saturated NaHCO; aqueous solution, brine, dried (N2,S0,), and concentrated to give
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2.16g of br bsmous oil. To this oil was added Met hyl

4- et hyl am no!Be!nl?z’gte (1.45g, 8.80mml) and et hanol (1E¥|ﬁrfm§m"¥‘ne

m xture was stirred at refl ux tenperature 4 for 1.5h. The sol vent was
evaporated. The residue was dissol ved | n Cerrr] Cllerr] and washed

wi th saturated err ueou and i ed

5 concentr at%g?gt g%r%'l Hfsg%‘F Bt ﬂg‘iﬁdf%ﬂ’ EJ mwmblﬂm

chr omat o- gr aphy 45gi & 8omol) and ﬂﬁinoﬂ@@ﬂrl) &H'[tﬁé ﬁﬁ,@rwaslsmm rell@RichniRRlrdde 10
afford 1.99q9(62.5% of brown oil [err]H NVR (270MHz, l_{err])
[err] 7.89 (2Hord,Shy Ths splyent wasRyapomated( 5hhe rysidus vss dmsolved in CH,Chy and

) g OHEE4 D, siiagfy NeHCO! apegts pfibiv ot by el lasshul oty

dd, J = 6. Z 1c2m8d:rm)azed to give Bro®h ¢il, Wyhicldwas) parlﬁhdéby doluxﬁiﬂzhronﬁtdi@ra@ﬁy-l(sxlida

2. 552,80 (1M )02 Lok i00s o ams PIB6T 9 i 2.0° (17

4-{N-[ 2- (3-(S) - Met hoxymet hoxypyrrol i din- 1 yI) | - (S) phenyl ethyl] N 15
nmet hyl am no} be,n20| c acid ture_of

4-{N-[2-(3-(9) WM@@?‘G}@V{&?l(ﬁHidyJT9M)7 TE790 (5EL m), 6.78 (21, ¢,
phenyl et hyl ] - %%@%r@ggaw&t@ a.tilgg‘;?gfe 11 el dein le. pul

50. Ommol ) " i n- MeCH stlrre err Yor 3h xt ur'e was
neutral | i 28d 7.0Hz), d4i224. !BN(HG mit3.850(3H sy, 333)(11 ((Iﬁhts)v@.é;o (Bdpddid =+ 6.2y 32.8Hz),

CHerr1 G d e ' | ubl e d
oy 1111 rat s on 3SBRE RETE 340065, 28, Gt of es- 238 (1B, 502 iin TRy o
pal'e brown am®m.68:2:53(2H, m) 2.05 (18X awms(woMazsyﬂi;msBar?d(lH[mor] 7.93
(2H, d, J = 8.8Hz), 7.40-7 10(5H rr),681(2 d, = 9.2Hz), 5.85
(1H, br. s), 5.26 (1H dd, J = 1Hz)460(1HdJ:70Hz)456
25 (1H d, JgF 7.0Hz), 44&’&5 (gg ) -A8):

2.97 (1H, lggHrg 1 A i
2.15-2.00 MMME.QQK!H - i)
4-{N-[2-(3-(S)-Meth d

et iyl am noj o - pro‘;&ﬁm%’%@%‘ ~ WW@)- nﬁﬁﬁ%%w 1%—% LSy

{hN-[2| (3h(|5) rﬁt@d&j&y&ﬂﬁmﬂpj&nnmb)lbdmag& y1.p98. (SS)Ommol) almd 4N-NaOH (12.5ml,
e e e

1-et hyl - 3- (3- with 5N-IdChnt0?ﬂ arfhecpiveptywiscrmoved imafbﬁohydI-ECblvGHsladdec{ﬂotlﬁ2g

10nmmol ) at,.room, erat
) t20 residue d 1nsoLllub?e solid was removed by filtration. The filtrate was concentrated to

. give 2.04g (quant) of pale brown amorphous.

'H NMR (270MHz, CDCl;) 8 7.93 (2H, d, J = 8.8Hz), 7.40-7.10 (SH, n), 6.8T (2H, d,

J=9.2Hz), 5.85 (1H, br. s), 5.26 (1H, dd, J = 6.2, 8.1Hz), 4.60 (1H, d, J = 7.0Hz), 4.56
25 (1H, d, J = 7.0Hz), 4.25-4.15 (1H. m), 3.30 (3H, s), 3.20-3.05 (2H, m), 2.97 (1H, dd, J

= 6.2, 9.9Hz), 2.87 (3H, s), 2.80-2.65 (3H, m), 2.15-2.00.(1H, m), 1.90-1.75 (1H, m)

et ino }-N'-propylbenzamide
30 | Toa sttrred solution of 4-{N-[2-(3~(S)-methoxymethoxypyrrolidin-1 -yl)- -(S)-
' phenylethyl}-N-methylamino}benzoic acid (2.04g, 5.00mmol) and n-propylamine
(0.822ml, 100mmol) in CH,Ch, (35ml) was added I-ethyl-3-(3-

dimethylaminopropyl)carbodiimide hydrochloride (1.92g, 10mmol) at room temperature.
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After 15.5hrWO98H217Tg, the reaction mixture was washed w th wRCIYIBRT01021
bri ne, dried(Na[err]SdJerr]), and con gntratedto give brown oil,
whi ch was purified by col um chronatog aphy (silica gel; 100g,

CHerr]O[err]/MeOH 25/1) to give 1.529(72% of pale bo
anorphous. 5 After 15[56r rs]twmetl(ezrmn B0k ewas ) washed | with wagep Handg brme.

% 8H§) 1 47'( ia 7 é&a‘jgog? agg fén%%tggg trt ﬂ_\(e %ro‘av\il 01?,7%51@ ’wa@ Brﬁ'rfpedggy &&F
d, J = 7.0Hz), cﬁr&ﬂaté%ﬂaﬁhj {dilica) gel; 3100, (CHHClAMeOH: Q2331 ) ﬂoSgE'Hzl) szgxme) ©Bligale

s), 3.14-2.96 (2H, m), 2.90-2.80 (1H, m, 2.85 (3H, s), 2.78-2.52
(3H, ), 2.14-brownemorphpyS. ny  1.84-1.70 (1H, ), 1.68-1.56 (2H, n), 0.97
(3H, t, J=7 3Hz) Exanpl e 2

Prepar ati on

4-{N-[ 2- (3- (S) HMWMl@@s]5746§-(ZIi( &)1 pRHAT AFT20NSH, m), 6.79 (2H, d,

hyl
N 1T 5% o) b 2R PSS Bote B, 514 (1H, g4, Tk 688 1,5 59 O1H, d, 7 = 7.0H2),
phenyl et hyl ] - N-anss (1#L, alyl oy eHrz) Rr2epy 10 ¢TEL pi)] 889 (2H53d,J=8.65830Hk), 3:300(3H) %),

Col vent was ovapbk &PRR2R. 5. 258 p0RIEE ot BR LR, 2 7hed 5, GRL. sk afiCos G

hydr oxi de, 1gxt m@cth @d-ywwé MEEHhEendsa 56 (2H, m) 07 ([3H’ t, JerBERyt was washed with

brine, dried (Na[err] S err]) and concentrated to give pale brown 20

anor phous, whi ¢ch was purified by col um chromatography (silica gel; 65g,

CH err]C [err]/MeOH 20/1-15/1) to give hgﬂ!gle(ﬁQ% of pal e brown
CDCl[err]) [err] 7 66

anor phous. [err] H NIVR (270M—|z
(2H, d, J=9. 2HPrepafatith 4-f Gl 5 .
(1H m, 5.15 (1 428416(1H 25 n), 3.46-3.32
(2H m, 3.13 @K 0 3.03 (1H, dd, J=5.9, 12.8Hz),

2.90 (1H" dsd, J =5, O,A8 ﬁuxt&r&Hbe 2 4GN(B[3- (?)-metﬁoﬂﬁndtﬁdkypﬁ'rolﬂdi@d%)w(S}
2.56 (1H, dd, 7Hz

2. 18- (2 00 (1H, thnyle}hléb}&ms YWO}W-PYOPE'I% nz@m;;g (2. %58{!‘“‘101)34@) {_&)"éécl in
600ng of this aEvRNeSMI S s ﬁin?ea%\rsém' zemﬂ,&éed#@roﬂ 6h, Mq%' sbhfeﬂi was Eiporated.

sol vent was concentrate %r ve salt as pal e brown anorphous.
1R(KBr): 3300, The residvesvas]basified thh 25% ammomum hydroxide, extracted with CH;Cl,.  The

extract was washed with brine, dried (N2,SO,) and concentrated to give pale brown

20  amorphous, which was purified by column chromatography (silica gel, 65g,
.. CH;Cl/MeOH: 20/1-15/1) to give 1.21g (89%) of pale brown amorphous.

'H NMR (270MHz, free amine, CDCh) 3 7.66 (2H, d, J=9.2Hz), 7.40-7.20 (SH, m),
6.81 (2H, d, J=9.2Hz), 6.05-5.90 (1H, m), 5.15 (1H, dd, J=5.9, 9.2Hz), 4.28-4.16 (1H,

25  m), 3.46-3.32 (2H, m), 3.13 (1H, dd, J=9.2, 12.8Hz), 3.03 (1H, dd, J=5.9, 12.8Hz),
2.90 (1H, ddd, J=5.0, 8.5, 8.5Hz), 2.84 (3H, s), 2.73 (1H, d, J=9.9Hz), 2.56 (1H, dd,
J=4.6, 9.THz), 2.32 (1H, ddd, J=6.1, 9.0, 9.0Hz), 2.18-2.00 (1H, m), 1.90-1.50 (4H, m),
0.98 (3H, t, J=7.3Hz)

30 600mg of this amorphous was dissolved in 10% HCI in MeOH (10ml). The
solvent was concentrated to give 625mg of HCI salt as pale brown amorphous,

1R(KBr) : 3300, 1610cm™.
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mz: 382( Anal . Calcd for

C[err]H[err]N[errﬁQerr]HCI 1.5Herr]G C, 62.08; H 7.93; Nrcglxﬁ%mozl
Found: C, 62.29; H 8.01 ; N, 9.42. S 46 _ _
Exanple 3 . Preparati on of

4-{N-[2-(3-(S xypyrrolidin-yl)-1-(S)- phenylethyl] N-

met hyFam no} - WW?WE@% m de This was prepared from

4-{N-[2-(3- (S)Anlkt&ﬂndyfoe{:hﬂs%ﬁzﬁﬁlrldiﬂzﬂ €162.08 . H, 7.93; N, 9.44.
(S)-phenyleth a b aci d and net hyl am ne hydrochl ori de
in 26% 10 i flah %\C§§$J‘§¥%gi¥t g%é ’E\Eég‘géure simlar to that described in

Exanmple 1 (i ). [err]H NVR (270MHz, CDCi [err]) [err] 7.64 (2H, d,
J=8. 8Hz 40-7.20 (5H, 6. 79(2H, d 88Hz 6.02 (1H b ,
5.13 (1?4 dd, J=6.6, (8 1Hzn§ 4. 59((1H E&mels_o 4)55 ((1H (rj °)
J=6. 6Hz), 4.2054 13 , e , d,
15  J=5. 1Hz) YU- : -

(1H, ddd, J= 7@@@&&@@&3@9 1.90-1.70 (1H, m

Exanpl e 4 P at

N L 2- (3 (9) - byar SEpuRr rFRATRE Fr9m ) +INIZCHRY mwmmﬁzpwmn- H-1-

met hyl am no} I(\B Letliquamtﬂﬁmno}benzmc acid anmmsth\mmmr kyairoétoridedin 26%
4{N—[2(?i nftho rrethoxly r ol di,_n- 1§§)
(S) - pheny 18t h)}’lﬁl 198, {0-4,PrRedue similartp ¢ r#fé?ﬁh?é“?ﬁxw%’}l(él)d according -

to a procedure simlar to that described in Exanple2 25 [err]H
NVR (270MHz, free am ne, CDCl! err&)Z éerr 7. 66 J=9. 2Hz) , 20.
(5H, m, HeNBR LB8i7)64 GHpal, 3=88 )LH 491-7 205(5k15n()1§+79@é1, d,

025 010 0%) 4 B Dl 130, B b rE 4 g i

2.83 (3H, s), (PH74, [<6:6Hz), 4.2604.934()H, £1)53.30 ABEL )J,3.15-3.00, (25, 77 2, 97 (H, d

e Roca 8 gt 29a A oo G B0 55 ey B0s 6K il Jon,

'~ 14.3, 13.9Hz), 1.90-1.70 (1H, m)

: Example 4
Preparation of 4-{N- T2—(§-§§) -Hydroxypvrrolidin-1-y)-1-(S)- phenylethyll-N—
20  methylamino}-N'-methylbenzamide
' ' This was prepared from 4-{N-[2~(3~(S)-methoxymethoxypyrrolidin-1-yl)-1-

(S)—phenylethyl]-N-methylarmno}—N'-methylbenzarmde in 82% yield according to a
procedure similar to that described in Example 2.

25 'H NMR (270MHz, free amine, CDCL) & 7.66 (2H, d, J=9.2Hz), 7.40-7.20 (SH, m),
6.81 (2H, d, J=8.8Hz), 6.00-5.95 (1H, m), 5.15 (1H. dd, J=6.0, 9.0Hz), 4.25-4.20 (1H,
m), 3.13 (1H, dd, 1=9.2, 12.8Hz), 3.03 (1H, dd; J=5.9, 12.8Hz), 2.98 (3H, d, J=5.1Hz),
2.95-2.80 (1H, m), 2.83 (3H, s), 2.74 (1H, d, J=9.9Hz), 2.55 (1H, dd, J=4.6, 9.7Hz),
2.35-2.25 (1H, m), 2.17-2.05 (1H, m), 1.80-1.60 (2H, m)

30 HCI salt: amorphous solid. '
1R(KBr) : 3350, 1610cm™.
Anal. Caled for CasHaN:OyHCI1.2H,0 : C, 61.29 ; H, 7.45 ; N, 10.21
Found : C,61.68 ; H, 7.84 ; N,10.20.



Anal . Calcd for Cerr]J]Herr]Nerr]Jerr] HCI 1.2Herr]G C 61.29, H 7.45;

N, 10.21 Found: C,61.68; H, 7.84; N, 10.20. WO 98/ 12177

PCT/ | 897/ 010??98/12177 PQTE/IB97/01021
Exanpl e 5 Preparation of .

4-{N-[ 2- (3- (S) - Met hoxymet hoxypyr rol i di n-1- yfq 1-(S)-phenylethyl]-N

met hyl am no}- N - et hyl benzam de This was prepared from

4-{N-[2-(3-(9)- methoxymethoxypyrrol idin-1-yl)-I-

(S) - phenyl et hyl ] - N- et hyl am no} benzoi c acgé%@gég_ et hyl am ne hydrochloride in
33% yield according to a procedure I to that descri bed I n
Exanpl e .| (ii i )Preparation of [4 D : ol (S leth

J=8.8Hz), 7.34-7 24 (5H 79 ( =8. 8) 5. 95 5. 83 (1H r‘r)
5.13 (1H, dd, \M@Ai%él“éiﬁa . d, J=7.0Hz), 4.55 . (1H, d,
J=6. 6Hz), 4525-4.14 3£rad3frc9:ﬂ N-[2793~(S3-n3éth t dlidtir31 -1-
(2H, . rsr) 2. 89- gzﬂﬂ ‘msrf“p M mf)i (83 75- ‘é@gﬁ??mypﬁr 9

2 11 2.01 (1H, (ﬁ)-ph@ym)dl Tﬂdnethylamu\ojbpnzﬁ)c acja zagd(qhylamme begquq};%nde in533%
nple 6
N- [ g (3- (S) dr oxmﬁy# ?H;T P ﬁ)%dufe sxﬂxlalito t«gft %ﬁgﬁ% n Exﬁxple 1 (dii).

hyl am no} - N - et hyl benzam de This was prepared from

4 {
?s§2 N bt o oy FERMEVITMIGOIERPS oo X ok Biz), 7.3457 24 (SH. m), 6,79 (2HL &,
(27

0 proqedunessm,lsags-mst(mm mglem (H@oﬁd [I=‘E8a7rpH2) 2.59 (1H, d, J=1.63z)] K FVR

OMHz, f 65_(2H 3. (5H,

% 650 (LIS, 1ok, seb M0, mh A sts 2 Ousm ST ) Tlog oM™
8. 8Hz), 4. 22- 4. R ;

o 8H)Z) = %.%Hfzjs'dzm(m m), 2@3 %%)@7& %%3 (’.m n% iln(zlbi (fi&' m)13886i1 74

s), 2.70 (1H dq1H)my, 152&§3H,z,5=711(1-149| dd, J=4. 8 9. 9Hz) 2 37-_ | 2 29
(1H n), 2.12-2.01 (2H, m), 1.68-1.60 (IH N, 1.21 (3H t, J=7.3Hz)

HCl salt: anorphous solid. : :

15 Example 6
Preparation of _ 4-{N-[2-(3-(S)-Hydroxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N-
methylamino }-N'-ethylbenzamide o

This was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-
(S)-phenylethyl]-N-methylamino }-N'-ethylbenzamide in 43% yield according to a
20  procedure similar to that described in Example 2. |

'H NMR (270MHz, free amine, CDCl;) & 7.65 (2H, d, J=8.8Hz), 7.34-7.23 (SH, m),
6.80 (2H, d, J=8.8Hz), 6.01 (1H, br.5), 5.14 (1H, dd, J=6.2, 8.8Hz),'4.22-4.18 (1H, m),
3.50-3.40 (2K, m), 3.11 (1H, dd, J=8.8, 12.8Hz), 3.02 (1H, dd, }=5.9, 12.8Hz), 2.92-

25  2.85 (1H, m), 2.82 (3H, s), 2.70 (1H, d, }=9.5Hz), 2.57 (1H, dd, J=4.8, 9.9Hz), 2.37-
2.29 (1H, m), 2.12-2.01 (2H, m), 1.68-1.60 (1H,m), 1.21 (3H, t, }=7.3Hz)

HCI salt: amorphous solid.
1R(KBr) : 3350, 1610cm™.

30 Anal. Caled for CoHaoN;OHCIHL0 : C, 55.72 ; H, 7.70; N, 8.97
Found : C, 55.51 ; H, 8.05 ; N, 8.83. |

Example 7



1R(KBr): 3350, 1610cnjerr]. 30 Anal. Calcd for
Clerr]Herr]NerrJ]err].HO .4Herr]O C, 55.72; H 7.70; N, 8.97
Found: C iy 8. 05 ; N, 8. 83. WD 98/ 12177 :
PCTT | Bo7/ 010 LRy FeTRgTIN021
- Preparation of

4-{N-[2-(3-(9)- I\/Ethoxyrrethoxypyrrolldln 1- yI) 1-(9) - phenyl ethyl] N-

met hyl ami no} - Nba b s 3
4{N—[2(3(S)- R
(S)-phenyl eth gnbgmilei ¢ aci d and n-butyl am ne in 40%yield

accordin 5 to a rocedure Si SCr bed i.n i

[err]H NVR (270MHz, Was, PEp ”fg‘r ?m753§} Efz‘h Pﬁ‘m?f @"E‘ﬁi’)m‘yﬂyf ’d'f”}l )
, 6.79 (2H, a X 0

g) s 4( 2 (S)thenylemly}ﬁN%hBﬂ:yl ﬁxmbéaz%ﬁ Jci'd‘hndrﬂ bu laﬂz@negxﬁﬂ{)/ﬁijgelg‘hl:gor(&fﬁ

m, 3.50-3340 t@zmmwﬁw@l@@ﬂ(‘sFhat§FS°@°®m§xwlfMu) 10 ), 2.90-2.80 (IH,
2.84 (3H s), 2.72-2.57 (3H m, 2.08-2.01 (1H, m), 1.78-1.60

, M, 1.58-1.36. (4H m, 94 (3H, t, J=7.3Hz) '

np 'H VR @ 7aMEn CDCb) 7.63 (2H, d, }=9.2Hz), 7.34-7.24 (5H, m), 6.79 (2H, d,

N-

L SR bk i Y b,

|
o
N-[2-(3-(SK 1HEBhﬁ96YGM)hQ>§9WIS pinmp 3IsoLB)40I(2H m), 3.29 (3H, s), 3.07-3.02 (ZH
- phenyl_eth benzam el.d accordin

PO g ek 250 550 KIEL, B CHLaDr 23 4 h 3k arlp 2080 81 T, . (o F1 AONVR
270VHz, f d, J=8. 8Hz 7.35-7.24 (SH,
En), " 6 80 (%ﬁ? -,-%%%H} t) @Mk%gvtg%‘%m) ' 5.15 (1?4 dd, J=5.9, (
Hz), 4.26-4.24 (ITHm, 3.43 (2H dd, J=7.0, 12.8Hz), 3.13 (1H, dd,
8, 12.8Hz 3.03 (IH, -dd 2.93-2.85 (IH, , 2.84
s) . 273)(1H d(J95Hz) 256(1#@%‘@&) J=4.8, 95|(42) D) 5705
m. atiot . ‘ didin: RS4I2(8)-phBnylethyf-Na. 95
H, sal t: rphous soI i d. | R( KBr) 3350,
1610cn] erllg u err]. Anal . Cal cd for
CerrlHerr]N er r] CITQJisr ]waHC%reﬂaréd‘l[inSlﬁ] B(NQ2-B3(S) metBoxdietxyfyridhdin-1-yl)-1- -

(S)-phenylethyl]-N-methylamino }-N'-butylbenzamide in '59% yield according to a

hy

8.
J=
(3
(1
(3

procedure similar to that described in Example 2.

- 20 'HNMR (270MHz, free amine, CDCl;) & 7.65 (2H, d, J=8.8Hz), 7.35-7.24 (5H, m),'
.6.80 (2H, d, J=8.8Hz), 5.82-5.78 (1H, m), 5.15 (1H, dd, J=5.9, 's'.SH;), 4,26-4.24
(1H.m), 3.43 (2H, dd, J=7.0, 12.8Hz), 3.13 (14, dd, J=8.8, 12.8Hz), 3.03 (1H, dd,
J=6.2, 12.8Hz), 2.93-2.85 (1H, m), 2.84 (3H, s), 2.73 (1H, d, }=9.5Hz ), 2.56 (1H, dd,
J=4.8, 9.5Hz), 2.37-2.28 (1H, m), 2.10-2.06 (1H, m), 1.72-1.52 (4H, m), 1.47-1.25 (2H,
25 m), 0.95 (3H, t, =7.3Hz)
HCI salt: amorphous solid.
IR(KBr) : 3350, 1610cm”.
MS m/z: 396(M+H)".
Anal. Calcd for C24H33N3:O,°-HCI1.4H,0 : C, 63.05; 8.11; N, 9.19
30 Found:C,663.06;H,804;N,898




30 Found: C, 63.06; H, 8.04; N, 8.98.
Exanpl e 9 Preparation of _
4-{N-[ 1- (S)-WOAR17T- (3- (S) -t et r ahydr opyr an- 2-yl oxypyrrol i di n-BRCT/IBS7/01021
WO 98/ 12177 .

PCT/ 1 B97/ 01021 49 | 49
et hyl ] - N-met hyl am no} N - pent yl benzam de Thi s was
pr epar ed f r onethyl]N-0f8 Szamider ahydr opyr an- 2-

| lidin-l-yl h S

(S Pt anydr opyr an. 3 s 5%?5%0#?’5? 7B SRnEZ S ktesabydropyrany
yi el d accor di ngylogy nmleiﬁeri éthﬁiolﬂ I aindO 186)- th e@ﬁNI%Sﬁ&tﬂaﬂycﬁbﬁ'ﬁﬁ-&-
(i)-(iii) CDCl [err]) [err] 70-7.60 (2

7.40-7. 20 (5H, y\lpxygyrrpgd)ggwi)qjhanol in 33%—gve3|qﬂ)yxel¢ ageprding do (amocﬁ;ure snmﬂar to

5. 20- 5. 10 , 4.50-4. 40 (0. 4H,
4.35-4. 20 E]f'ﬂ tde ﬁ%ﬁ?%ﬁ%ﬁ%@%ﬁo-s.% (3|(4, m. 3. 15-2@90 (3H, m,
2.84 10 (1.8H s), 2.83 (1.2H s), 2.80-2.50 (3H, n), 2.20-1.95 (1H m),

1.90-1.25 (13H @, , 1 L 1=T
Exampl & AR R, (27pPafe ¢oth) 5 7707808, m), 7.40-7.20 B, m), 6.79 (28,
4-{N-[2-(2-(S) -'mmwemors@o () oi); 52Db-511d GH, pimenwloet iﬂy(olemmﬂ,a 50-4 40 (o 4H,

met hyl am no}- N - en I benzam{l’gt prepar e

4- {N-[ 1- ( S) - pheMp4-35-¢30(TH, md; 3-Bdeh2f: am. }50-3 35 (3H m) 3.15-2. 90 (3H m) 2.84
yl oxypyr r ol jedi neylepy| g)eﬁfsxl(hzﬁ*&,@tfxb@r@mgﬂa% LSS xls@e(rmam)dq 90”1 95%3@11%)
accor di ng fo a proceduré Simlar t described’ i n 20
[err] H NWR (270@/9&(3H,rrelr7a0ﬁin)e CDCI[err]) [err] 7.65 (2H, d J 9 2Hz)
7.40-7.20 (5H, m, 6.81 (2H, d, J=8.8Hz), 600590(1H m, 5.16
(1H, dd, J=6.0, 9.0Hz), 4.26-4.18 : '(1H m, 3.50-3.37 (2H, n'), 3.13
(1H, dd, J=9.2, 12.8Hz), 3.03 (1H dd, 6EXample 18Hz) . 2.93-2.80 (1H,
m, 2.84(3H,' ) ) :
2.37-2.28 (1H, A £299 : 5 S5 =
0.93 (3H,. 25 tmetdvi4r N'- en 1beHgm alt armrphous sol i d. 1R( KBr)

3350, 1610cnferr]. )
- This was prepared from 4-{N-[1-(S)-phenyl-2-(3-(S)-tetrahydropyran-2-

yloxypyrrolidin-1-yl)ethyl]-N-methylamino }-N'-pentylbenzamide in 98% yleld according
- to a procedure similar to that described in Example 2.

20 'H NMR (270MHz, free amine, CDCL) & 7.65 (2H, d, J=9.2Hz), 7.40-7.20 (SH, m),
. 6.81 (2H, d, J=8.8Hz), 6.00-5.90 (1H, m), 5.16 (1H, dd, J=6.0, 9.0Hz), 4.26-4.18
(li:I.m), 3.50-3.37 (2H, m), 3.13 (1H, dd, J=9.2, 12.8Hz), 3.03 (1H, dd, 6.3, 12.8Hz).
2.93-2.80 (1H, m), 2.84 (3H, s), 2.73 (1H, d, J=9.2Hz ), 2.56 (1H, dd, J=4.8, 9.5Hz),
237228 (1H, m), 2.17-2.00 (1H, m), 1.90-1.55 (4H, m), 1.50-1.30 (4H, m), 0.93 (3H,
25 t,J=7.3Hz) '
HCI salt: amorphous solid.
1R(KBr) : 3350, 1610cnt. |
Anal. Calcd for CpsH3sN:O,"HCI-0.25H,0 : C, 66.65 ; H, 8.17; N, 9.33

Found : C, 66.57 ; H, 8.47 ; N,9.31.

30




Anal . Calcd for CJerr]Herr]Nerr](err].HOd.0.25Herr]0: C, 66.65 H,

8.17; N, 9.33 Found: C, 66.57 ; H, 8.47; N931 30

Exanmple 1 epar ation of

4-{|\r[2-(é“-"?§f"ﬁ£'/t9hoxyrret hoxypyrrol i din-1-yl)-1-(S)-phenyl eth Gy P2 qre
met hyl am no} - N -i sopropyl benzam de s5\D 98/ 12177

PCT/ 1 B97/ 01021

Thi df 4- { N S t |

(Sl)sp\rlr\ﬁe‘?ryf)reteﬁslr]e N- {T]H%sgmehsr}eé ‘%8)%'@;&0&@ ' Sop opy a neﬁrdrr 1%’([’}0 |eI

according to (%-BHZ CDClwmamymmd@béx{?zaiédemcrarﬂedsqpmpﬁim@ emééll Zq |2 Sile( 5H5
H NWVR (2 )

Er;a,”]fs 78 (2|(4 acaordmgtoaﬁgcwmlﬂg ar t@?‘ﬁ?‘ﬁ# ’ﬁ?’,‘“&’?ﬁgwh, dd, J=6.2,

8.8Hz), 4.59 (1H, d, J=6.6Hz), 4.55 (1H d J66Hz) 4.30-4.23 (1H,

, 4.184.14 (1H, , 3.30 3.06-3
?) 1H, rr) 2585 gBNM:&)mMLé DER) 3)11453(% @36%2 77 %42112121*1 Ql)ﬂg@(g%d

ooy 15 | I S 75l (1, ), 5321, ad) 35 SHERHLS) 4.59 (1H, d, J=6.6Hz), 4.55

Exanpl e 12
4-{N-[2-(3- (Q)IH,"MMXWI 4H0-4123  THLyhn), 41&-&)14r(ﬂﬁnm)e3 BOI(FHNs), 3.06-3.03 (2H,

YT %) 08 L SERTARERT AR P o, 28127 O w2 OES RIRPRS Lok SR
(S) - phenyl et rbﬁ.]], [rqghy-y@(m.pe&), N23i(6mpd, qpalsbm)zam de in 80%vyield

o

according to a procedure simlar to that described in Exanple 2.
[err]H NMRQ (270MHz, free amine, CDO[err]) [err] 7.64 (2H, d, J=8.8Hz),
7.34-7.22 (5H, m, 6.80 (2H, d, Jg8 G2 5.79-5.77 (IH, m, 5.15 (1H,
dd, J=6.2, 8.8Hz), —ﬁ?ﬁﬂg—r J 9. 2, :

430419(2H 20
N 2

3 (1H, dd,
lidin-1:¥]

3.03 (1H, dd,Prapra

DM S )-HyBrox ' gethyB-N:
(1H, d, J=9.5Hz l2 57 H dd., J=4. %b 9. 9Hz) 2.38-2.29. (1H n,
2.14-2.02 (me . 1.23 (6H, d, J=6.6Hz) HCl1 salt:
anor phous solid.  This %Bfeparea%em zﬁrwpz:tzam)]-memsxymmmmohdm- -yb)-1-
382 M err err rr rr
o er |8 | S ehemiethyl Nromgihylafging} -Hhoproby btz i ﬂo% %cl affording fo g

9 12. procedure similar to that described in Example 2.

'H NMR (270MHz, free amine, CDCls) & 7.64 (2H, d, J=8.8Hz), 7.34-7.22 (5H, m),
6.80 (2H, d, J=8.8Hz), 5.79-5.77 (1H, m), 5.15 (1H, dd, J=6.2, 8.8Hz), 4.30-4.19 (2H,
20 m), 3.13 (1H, dd, J=0.2, 12.8Hz), 3.03 (1H, dd, J=6.2, 12.8Hz), 2.93-2.34 (1H, m),
2.82 (3H, ), 2.72 (1H, d, J=9.5Hz), 2.57 (1H, dd, J=4.8, 9.9Hz), 2.38-2.29 (IH, m)
2.14-2.02 (2H, m), 1.68-1.58 (1H, m), 1.23 (6H, d, J=6.6Hz)
HCI salt: amorphous solid.
1R(KBr) : 3350, 1610cm™.
25 MS m/z: 382(M+H)".
Anal. Calcd for C2H3N3OHCI'1.9H,0 : C, 61.09 ; H, 7.98; N, 9.29
Found : C, 61.16 ; H, 7.61 ; N, 9.12.

30

N-methylamino }-N'-phenyl ide
This was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1- |
(S)-phenylethyl]-N-methylamino }benzoic acid and aniline in 48% yield according to a



Exanpl e 13 30 Preparation of _

4- (N-[ 2- (3-(S)- Met hoxynet hoxypyrrolidin-1-yl)-I-(S)phenylethyl]-

N- net hyl am WO 98E2iPhenyl benzam de This was prepBETABLT03021
4-{N-[ 2- (3-1(S) - met hoxymet hoxypyrrolidin-|- 3(;;2&

(S) - phenyl et hyl ] - N- et hyl am no} benzoi ¢ aci nd aniline in 48%yield
according to_a WO 98/ 12177 _

PCT/ | B97/ 01021 procedure similar to that described in Example 1(jii). 51

procedure simlar to that described in Exanple 1(iii). [err]H NWR
(270MHz, CDCl[err]) [err] 7.63 (2H d, J=8.8Hz), 7.69 (1H, br. s), 7.62
(2H, d, 5 NMRz{270KH£-0DCY) 67463 (3H, d, I8 .§H), 7169 (1EL .13Hs) 7.62. @B, &, 80

2H, , 5.18 (1H. dd 5 J=7.7 5, , JA4 =7.0 4. 56
ElH g) 3=7. OHFy1- TH2)p 3 A0172¢ m} ., 71 g‘ﬁ)t J=1. gﬁél(vl%%yg 8@@% %5'2 0%1% éﬂ?
%891(85 1537 5 %iﬁ‘ﬁ 15,6122 490 (M, d@%}&ﬁ@sﬁm A01=7DHEY 425-410(21&091)(313*1
14 10 Pr epar 6H, csh,r? 15605 (2H, m), 2.89 (3H, s), 2.95-2.80 (1H, m), 2.80-2.55 (3H, m) 2 15-
4-{N-[2-(3-(S h 1-yl)-1-(S)-phenyl ethyl]-N
rre% hyl[am( no§ ?\Izwﬁcia%; e#é‘g I@é?H m‘ﬁ ) (9 pTﬁin)s/ \i/asyp]r epared from
4-{N-[2-(3-(S)-nmet hoxymet hoxypyrrolidin-1-yl)-1-

(S) - phenyl et hyl ] - N- et hyl am no}-N - phené! benégg de in 16% y| el d. accordi ng
to a procedure simlar to that de n Exarrple . 15~ [err]H

&

NVR (270
J=8.8Hz), 7. )
J=7.3Hz). 6.84metinlamino}sNuphmmylbenmmide (I H, dd, J=6.2, 8.8Hz).

e e e P ol 0
dd, 20 J=4.8, (S)-Mlgthﬂ]%nﬁtmmmﬂ -Nrpherglitetzantide ibr16%) yield. agopding to 1a-l )
?r')r)Abel ?goécﬁ{)e gof:eduresmxlarg}?aﬁh_at &F%@qlggx%mp%@r phous solid. - 1R(KBr):
Cerr]HerggNerr]derr].HJd .Herr]O. C, 66,44; H 6.86; N, 8.94 25 .
Found: G, 66. 35, \ MR (F70MEL, e sning, CDCl) 8 7.84 (1H, br. ), 7.76 (2H, d, J=8.8Hz), 7.66-
7.60 (2H, m), 7.40-7.24 (7H, m), 7.10 (1H, t, J=7.3Hz), 6.84 (2H, d, J=9.2Hz), 5.18
(1H, dd, }=6.2, 8.8Hz), 4.30-4.17 (1H, m), 3.15 (1H, dd, J=9.2, 12.8Hz), 3.05 (1H, dd,
J=5.9, lﬁ.SHz), 3.00-2.85 (1H, m), 2.85 (3H, s), 2.74 (1H, d, J=9.5Hz), 2.59 (1H, dd,
20 J=4.8, 9.5Hz), 2.45-2.30 (1H, m), 2.25 (1H, br. s), 2.15-2.00 (1H, m), 1.80-1.60 (1H,
. m) o | |
HCl salt: amorphous solid.
1R(KBr) : 3400, 1600cm™.
Anal. Calcd for C;6H20N30HCIFHO : C, 66.44 ; H, 6.86; N, 8.94
25 Found:C, 66.33;H, 7.16 ;N, 8.86.

Xa 5

ethylamino }-N'-(2-chlor b. mide

30 This was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yl)- I
(S)-phenylethyl]-N-methylamino }benzoic acid and 2-chlorobenzylamine in 88% yield

according to a procedure similar to that described in Example 1 (ii).



Exanpl e 15 Prepar ation of

4-{N-[2-(3-(S)- Met hoxymet hoxypyrrolidin-1-yl)-1-(S)- phenyl ethyl]-N '
met hyl am no@vd\;g, chl or obenzyl ) benzam de 30 Thi s ed
from4-{N[2-( l?é)’ met hoxynet hoxypyrrolidin-1-yl)-I- PTG

(S - phenyl et hyl ] - N- met hyl ani no} benzoi c aci ggand 2-chl orobenzyl am ne in 88%
yield according to a procedure simlar to that described in Exanple 1

(i) -
) o7/ 01027 H NFIR B2700HZ, cDCL) 8 7.68 (2H, d, J=0.2Hz), 7.50-7.20 (9HL m), 6,80 (2H, d,

Eﬂer r ]6H88"\/(R2|(4 2TehHz), @SU-Baor(]lH hﬂgs E% (u@&ic(, 36,608, 13?}942:!112()21{ 4, ﬁE&gHi)Ong
8. 1Hz), 4. 7L (QH, de-Z}OHZ)gﬁ# zllrl sy J=T. 8tiz) (4123-4010 (& ﬂékﬁﬁlﬂsﬂ (31H-2§'7

J=7.0Hz), %ﬁﬁl&)(ég‘g-z élﬁ %8 ﬁ%k‘é@ §2§ 7%%?2{1?:?{ 2. 13(12%51'91 m), 1.85-

2.87-2.80 (IH M,
1.85- 5 51. 7070(HH, m) Exanpl e
16 Preparati on of

4-{N-[2-(3-(S)-Hydroxypyrrolidin-1-yl)-1-(S)- phenylethyl]-N— '

met hyl am no} - N - (2-chl orobenzyl ) benzam Beapidle 16 Thi s was prepared
from4{N—[2(3(S);rrethox rreto _r iinl A

(S) - phenyl et hyH3RaREi ! N AT AL 3 d3
yield aGrGhdihfho 2 RhRFSHLM: hb to that descrlbed in Exarrple

2. [erT ree am ne 5 ) [err] 7.68 (2H d,
J=8. 8Hz), 19. 50- 7. 20 Thixwas) prepmed ®m941{m-[2-6 (S -agténweﬁ@xmcrmhdm-t-yﬂkl

ot (11 Gty nglling .l oporsbennfle gl i S (o

2.95-2. 80 ( 1Hacegrding.t84 pr&dddure)simibar &8 that destribdd-ir. Example 2. 56 (lH dd J=4.4,
9.9Hz), 2.40-2.32 (1H, m, 2.16-2.00 (1H, n), 1.80-1.55 (2H, m HCl
salt: anorphous solid. 20 | R(CKBr): 3300, 1630, 1605cnjerr]. Anal .

Cal cd for C[ er‘H]M (i'IMz]ﬂeemﬁa@I Cﬁ@lg) la[mss ](ﬂiod 39-’8%&)@@0-@0 BH,48), H.-
Exgﬁmg' 115 36.79 (2H, ss%z) 50540 (IH m) .1 (lH dd J=6.0, 9.0Hz), 4.71 (2H, d,
J=5.9Hz), 4.25-4.20 (1H, m), 3.12 (1H, dd, J=8.8, 12.8Hz), 3.03 (1H, dd, J=6.2,
12.8Hz), 2.95-2.80 (1H, m), 2.84 (3H, s), 2.72 (1H,d, J=9.9Hz), 2.56 (1H, dd, J=4.4,
9.9Hz), 2.40-2.32 (1H, m), 2.16-2.00 (1H, m), 1.80-1.55 (2H, m)
HCI salt: amorphous solid. | |
20 1R(KBr) : 3300, 1630, 1605cm™.

Anal. Calcd for Cz;HsoN;0.CFHCIH,0-0.3C;H;0 : C, 62.46 ; H, 6.65; N, 7.83

Found : C, 62.51 : H, 7.02 ; N, 7.94.

25
methylamino }-N' N'-dimethyl ide
This was prepared ﬁ'om 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-
(S)-phenylethyl}-N-methylamino }benzoic acid and dimethylamine hydrochloride in 71%
. yield according to a procedure similar to that described in Example 1 (iii).
30 '

'H NMR (270MHz, CDCl;) & 7.50-7.20 (7H, m), 7.00-6.75 (2H, m), 5.35-5.25 (1H.m),
4.62 (1H, d, 1=7.0Hz), 4.58 (1H, d, J=6.6Hz), 4.35-4.20 (1H, m), 3.40-3.20 (2H, m),
3.32 (3H, s), 3.15-3.30 (1H, m), 3.07 (6HL s), 2.95-2.70 (2H, m), 2.81 (3H, s), 2.25-



25 Preparation of

4-{N-[2-(3-(S) - Met hoxynet hoxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N

met hyl am no)WN98M2178i net hyl benzam de - Thi s was prRTABTIONNRIOM
4-{N-[ 2-(3-(S) - met hoxymet hoxypyrrolidin-1-yl é

(S) - phenyl et hyl ] - N-met hyl ami no} benzoi ¢ aci d3&nd di nmet hyl anmi ne hydrochl ori de

in 71% yield according to a procedure simlar to that described in
Exanmpl e | (iii)2.053QH,m), 2.061,:80H1 MMR),( REOWSS, (18Dad[ err]) [err] 7.50-7.20
(7H, m), 7.00-6.75 (2H, m, 5.35-5.25 (1H m, 4.62 (1H, d, J=7.0Hz),
4.58 (1H, d, J=6.6Hz), 4.354.20 (1H, n), 3.40-3.20 (2H, m, 3.32 (3H,

s), 3.15-3.30 (1H, m), 3.07 (6H, s), 1§2H, ™M, 2.81 (3H, s), 2.25-
WO 98/ 12177 M—_ '
PCT/ | B97/ 01021 Preparation of
2.05 (1H M 2 (1H m

Exanpl e 18 5 -"%%MW—M

N-[2-(3-(S) - Hydr oxypsmxrsol\msllpreﬂm'yd )fr&n(mem:y(éo#n)dtlimd)dmeﬂﬁxypyrmhdm- -yl)-1-

Ze E Rﬁ"[ gm( 20% S;\I _(ﬁgglppglxgﬁgﬁ 3‘6&‘3@ A deb-lﬂ}{ dyp?th)ilbenzanucf;. in 8590 ylad abeor 1910 ftor a

(S)- phenyl et-hylphodkitelihila 1 i ublcribbd Bl B penzani de in 88%yield
according to a rocedure simlar to that described in Exa

[err]H NMVR (27 CHEMR: 290MHz, free aopar,| GPEL) 8337 [2H, & 7-88Hz2)47.35 82(3(55 m),

7.35-7.20 ) : K 6

5254 17 (9 S CH fo T4 1o (rndd-d hopty, St A5, oy Pt

J :i. I8 593 4i—lz8-. ai)z3.07 2618,1s)( 201} (BHL, ddal, 745.¢) HﬁdS.?Hz}a 2B343H, s), 2.74 (IHEEJfﬂ.E-Hz);Id,
HoL salt: amor ARl At 8 SHa 3 B A sl i PRONISER m
Cal cd for C[err]H[err]N[err]CIerr] HC .Herr]O C 62.62; H 7.64; N, 9.96
Found: C, 62.52 ; 6998

Exanpl e 19 20 Cﬁﬁéb%f?kﬂ\lﬂﬁh - -

4-{N-[| - (Sy$heny| (-340 %) ahydropyran- 2-yl oxypyrrolidin-1-yl)-
et hyl ] - N- met hyl agr]‘\{ﬁg N @,)Iél Eﬁh opyl benzam de Thi s was

prepared  fro#wmal C M H:Q Qe@@ihyﬂrbé‘}’r&ﬁ%
| i di gzl- d
108 Phnenyl - Fpuid’ s?e@?f S TB8aN 208,

.. ethyl]-N-methylamino}-N'- 1-N'- lbenzamide
" This was prepared  from | 2-(R)-phenyl-2~(3-(S)-tetrahydropyran-2-
yloxypyrrolidin-1-yl)ethanol and 1-(S)-phenyl-2-(3-(S)-tetrahydropyran-2- . -
yloxypyrrolidin-1-ylethanol in 32% over all yield according to a procedure similar to
25  that described in Example 1 (i)-(iii).

'H NMR (270MHz, CDCl;) & 7.40-7.20 (7H, m), 6.77 (2H, d, J=8.8Hz), 5.11 (1H, dd,
J=17.0, 7.7Hz), 4.60-4.55 (0.6H, m), 4.53-4.47 (0.4H, m), 4.38-4.25 (1H, m), 3.90-3.75
(1H, m), 3.55-3.30 (3H, m), 3.15-2.92 (2H, im), 3.03 (3H, 5), 2.81 (1.8H, 5), 2.80 (1.2H,

30 s),2.80-2.70 (1H, m), 2.68-2.50 (3H, m), 2.15-1.95 (1H, m), 1.90-1.45 (9H, m), 1.00-
0.80 (3H, m). |

_Ex_a,mp!g 20



yl oxypyrrolidin-1-yl)ethanol in 32%over all yield according to a procedure
simlar to 25 that described in Exanple I (i)-(iii). [ err] HNMR '
(270MHz, CDQdﬁr,ﬁB.,[err] 7.40-7.20 (7H, m, 6.77 (2H, d, J= 1
(IH dd, .0, 7.7Hz), 4.60-4.55 (0.6H, m, 4.53-4.47 W”%ﬁz}
4. 384. 25(1H n) 3.90-3.75 - (IH, m, 8455-3.30 (3H, m, 3.15-2.92 (2H,
3.03 (3H, s), 2.81 (I.8H, s), 2.80 (1.2H, 30 s) 2.80-2.70 (1H, m,
. 0

2.66-2.50. (3H pil ol 195 (Wit dstdec

98/ 12177 methylamino}-N'-methyl-N'-propylbenzamide
PCT/ 1 B97/ 01021 . 4
Preparation  of This was prepared from 4-{N-[1-(S)-phenyl-2-(3- (S)—tetrag.)hydropyran-Z-

4-{N-[2-(3- (S@%gﬁmmtﬁjeu@umhathgla&mﬁ@bi nﬁaﬁmlwlﬂauﬂnbé}izamde in  83%
met hyl am no) - | - N -"pr opyl benzam his was prepared
from 4-{NJ 1-yie apmﬁpg tpa p@ce@resmhatg/ﬂnbggspabsdzn Example 2, . -
yl oxypyrrolidin-1-yl)ethyl]-Nnethylam no}-N -methyl-N -propyl benzam de in
83% 5 yield according to a procedure simlar to that described in

Exanpl e 2. '‘H Nm«zzmmméemcmg@ ARDLTE20 B the 16019 (AR rd, 11=8.8Hz),

20 16 (101 )] UL 508 4 80p) RPLIE s r 3fee SR, 53 8k o i

2.90 (1H, dddzdfml ?&%gfﬂm J—?18§4§§I§Hz§)z 812(37H3 sazi@shb'd (mimfz%@ 10
(1H, dd, J=4. (12 ddd, J=6. 2, 51
M, 1.90- 11050 (IH ad, Jm, 9:7H2), 2. Fo(18L, gdd .(ngafz 92HZ)+3318'3&0t(1Haﬁ%r}p% S0

solid. QQKF‘? cnjerr] Anal . Cal cd for
Clerr]H err] N'ert err]gg%@léﬁﬁg&i;SH[err]O C, 64.70; H, 8. 03; N,9.43 15
Found: C, 64. aaCl st ﬁnmhpumoh@ 49, ,

Exanmpl e 21 p : .
3-{N-r2- QS(S) gﬁ‘?@th rrolldlnlyl) 1-(S) - phenyl et hyl ] - N
met hyl am no} - MnabrCuisd foe C2xNO,HCI-0.75H,0 : C, 64.70 ; H, 8.03; N,9.43

NEt hyl - 3- {llgl-[?Fogj (é)@nggh%%%t ti?x&/@/rrol i di n-1- yI) 1- (S) phenyl ethyl]-N

20
. methylamino Ybenzoate
This was prepared from 2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-2-(R)-
phenylethanol and methyl 3-methylaminobenzoate in 78% yield according to a
procedure similar to that described in Example 1 (i).

25 |
'"H NMR (270MHz, CDCL) 5 7.51-7.48 (1H, m), 7.39-7.34 (1H, m), 7.33-7.20 (6H, m),
7.04-6.98 (1H, m), 5.15-5.05 (1H, m), 4.59 (1H, d, J = 7.0Hz), 4.5 (1H, d, J=7.0Hz),
4.20-4.10 (1H, m),.3.89 (3H, 5), 3.30 3H, s), 3.15-2.97 (2H, m), 2.90-2.80 (1H, m),
' 2.82 (3H, 5), 2.77-2.55 (3H, m), 2.12-1.98 (1H,m), 1.83-1.60 (1H, m)
30

(i) ' idin-1-yl)-1-(
methylamino }benzoic acid _
This was prepared from methyl'3¥{ N-[2-(3-(S)-methoxymethoxypyrrolidin-1-




met hyl am no} benzoat e This was prepared from

2- (13- (S) - met hoxynet hoxypyrrolidin-1-yl)-2-(R)- phenyl et hanol and

met hyl 3- netweglsaneimsbenzoate in 78%yiel d accordi ng to a

simlar to that described in Exanple I (i). [err]H NVMR (270MHz,
CDCl[ err]) [err] 7.51-7.48 (1H, m, 7.39-7. 331 (1H, m, 7.33-7.20 (6H m,
7.04-6.98 (1H, m, 5.15-5.05 (1H m, 4.59 (1H d, J = 7.0Hz), 4.55 (1H, d,

J=7.0Hz), > 9. 34980 208 Yphenyleftivi]-Namet B £Rin6 Pdnzaate in310886 Yieldiacedrding.td 8-pPoc@dure

2H, 3 2.77-2.55 (3H, m, 2.12-1.98
ElH m)rr? 1.83-1 smla(f&wthﬂﬁgz’*&@bed n Ez"@!'ﬁP}e(l . =) ( " |

3-{N-[2-(3-(S) - Met hoxynet hoxypyrrolidin-1- yl)-1-(S)-phenyl ethyl ]-N-

met hyl am no) ben20| c acid Thi s was prepared from net hy

3- { N[ 2- ( 3- ( S) -"HONMBK (370MId% \GREL D i7R8(1H, br. 5), 7.47 (%mm 7.30-7.10 (6H,

P | B

yl)-1

procedure J—Sl6sza¢40-é.30f(aiH dx’;‘,s«t:M b4 brns)E3AM{LH, dd,JF5)P, 11 7Hz), 3. 6&-&158] H

MR (270VHz, r . 98 r. 1H, =7 ,

0(7 10 (6H »n:; S%GMH% é%?ﬁb 5, 3?241159??%.(‘?2-753%898(“1@?1‘?@: 24163
d, J = 6. ¢5{)s ﬂ.z@%.legﬂ qlng 2.06-1.92] G1,Rhiz) . 4.40-4.30 (1H m, 4.04

r. s), 3.77 ()1H, dd, J=5. ? 3768-3.58 (1H m),

b

-3.28 (2H, m, 3.32 (3H, s), 312300(1H n), 2.96-2.84 (1H m, 2.71
S

[

|

[

CT/ 1 B97/ 01921 5

P08 - pRonPeb (A =22 BAHA), 570.560 (IH, m), 463, (1H, d, ] = 6.6HA4 50 (1H, d, .
N
7.3
(1H,
(1H,
4
H,
C

N-
h

3.
3 , | H, N

2% 0 %mmw s oo
met hyl am no} - Nmephyia N 3

{
nbi ‘ This was prepared from
{N-[2-(3- (S) nmet ho thox

) - phenyl et hyl ] - N- rb*ai?‘ofza@o(sh“be}'b%‘%"ﬁ%°ﬁw“°h9§b) Elpﬁd
ding t 1 athin descidi had lin ( 78%%) . yidld
C1H NVR (27 mm%%%@ ]Zl?“rﬂ‘ errf“?“‘%i‘ 796 (7 h R T T
3Hz), 6.91 aequmadoapfoceduf&%ﬁmiﬂr te thap describe %%‘mpl%lr (i) "5 16-5. 06
1H, n), 4467 (1H, d, J = 66Hz)453(1Hd J66Hz)422412
1H,
3

t

3-
(S
acC
[er
J=7.
(1H
(Hrr),346332 2H, 3.28 (3H, s), 162965 m.,
(3H, s), 2.86 Hmamgzﬁzﬁma)l&@m 149 (7, m), 6981 §6d<lm?43ﬁﬂ);681§1ﬁ(%1
t. J=7.3H2) 203527 8.1Hz), 6.2 (1H, br. 5), 5.16-5.06 (1H, m), 4.57 (1H, d, J = 6.6Hz), 4.53 (1H, d,
J=6.6Hz), 4.22-4.12 (1H, m), 3.46-3.32 (2H, m), 3.28 (3H, ), 3.16-2.96 (1H, m), 2 81
(3H, s), 2.86-2.52 (4H, m), 2.14-1.98 (1H,m), 1.82-1.56 (4H, m), 0.98 (3H, t, J=7.3Hz)
20 '
“o Example 22
Preparation _ of  3-{N-[2-(3-(S)-Hydroxypyrrolidin-1-y)-1-(S)-phenviethyl]-N-
me;hﬂamm }-N'-propylbenzamide
This was prepared from 3- (N-[2-(3~(S)-methoxymethoxypyrrohdm-l-yl)-l-
25 (S)—phenylethyl]—N—methylanuno}-N'-propylbenzamxde in 90% yield aqcordmg to a

procedure similar to that described in Example 2.

 'H NMR (270MHz, CDCL) § 7.42-7.37 (IH, m), 7.36-7.19 (6H, m), 6.97 (1H, d,
J=7.7Hz), 6.92 (1H, dd, J=2.6, 8.1Hz), 6.21 (1K, br. s), 5.13 (1H, dd, J=5.9, 8 8Hz),
30  4.26-4.14 (1H, m), 3.48-3.32 (2H, m), 3.18-3.00 (2H, m), 2.92 (1H, ddd, J=4.8, 8.4,
8.4Hz), 2.86-2.72 (1H, m), 2.78 (3H, §), 2.50 (1H, dd, J=4.8, 9.9Hz), 2.36-2.22 (1H,
m), 2.20-2.02 (1H, m), 2.00-1.70 (2H,m), 1.63 (2H, ddd, J=7.3, 14.7, 14.7Hz), 0.98

(3H, t, J=7.3Hz) o |



Exanpl e 22 Preparation of
3-{N-[2-(3-(S)-Hydroxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N

met hyl am n 7gpyl benzam de This was. prepared from
3-(N-[ 2- (BO%VS\A met hoxymet hoxypyrrol i din-1-yl)-1- 25 PCT/IBYTO1021
(S) - phenyl et hyl.] - N-met hyl am no}- N - propyl %zam de. in 90% vyield according
to a procedure simlar to that described in ExarrpIeZ [err]H

vaR(270|sz err err] 7.42-7.37 (1H, n), 7.36-7.19 (6H n), 6.97
(1H d, ﬂﬁ?h ;’ %’O‘Q’él’f(lH, dd, J=2.6. 8.1Hz), 6.21 (1H, br. s), 5.13
(1H, dd, J= 59,pqo§uﬂ;oc3o 4.26-4.14 (1H, n), 3.48-3.32 (2H m,
318300(2H&B (1H ddd, J=4.8, 8.4, 8. 4Hz), 2.86-2.72 (1H,
n, 2.78 (3H, 1B 95}'@5@,1}6355 J=4.8, 9.9Hz), 2.36-2.22 (1H

.220202(1H 70 (2H,n), 1.63 (2H, ddd, J=7.3, 14.7, 14.7Hz),
0.98 Ms%"‘ ?"?H%‘ﬁz WO 98/ 12177 _
PCT/ | B97/ 05.02|Anal Calced for C23H31N302 HCI-0.7H,0:0.3C¢H,40 : C,64.58 ; H, 8.22; N59 11

HO salt: b 114 1R(KBr): 3350,
1635§§{ err] ' “¥ou ‘P‘P%‘?ﬁ% Hs%f?pwf%ﬁ% Anal . (Ca| ::21 f or

CerrJHerr]Nerr]derr].Hd.O. 7H[err]OO 3 err]Herr]O C 64.58;, H 8.22;

N, 9.11 Found: C, 64.42; H, 8.54; N, -9.34. Preparation
of 2-Chl oro-4-{N-[1-(S)-phenyl - 2-14-@[@5-2-1 et rahydr opyr an-2- 10 .
yl oxypyrr-ol i dj iXion et hyl ) '

Met hyl 2-T oro- -
yl oxypyrr &0 i dmam—ﬂht&

was prepare
yl oxypyrrolid !
1-(S) - phenyl - Wwwmxypwow n-1-yl)et hanol
and net hyl 2-chloro-4- nethylam nobenzqgate inp ordin

a procedure sinilar Tl‘ﬁ de&rEPiFﬁid | “Exa?rrfﬁg‘ gr[yf-)z%-(S)-tetr ‘f’@?ﬁf’ﬁ NVR
Ef LOM:)z CDCl&l%&?ﬂQn&liﬁirLi-yﬁetﬂ@d 80 (dfd ™. 14S§BhdnyRd-(6Ib)-teRahydtofinf2?8

15 yloxypyrrolidin-1-yl)ethanol and methyl 2-chloro-4- methylaminobenzoate in 40% yield

according to a procedure similar to that described in Example 1 (1).

"H NMR (270MHz, CDCls) § 7.86-7.80 (1H, m), 7.38-7.22 (5H, m), 6.83-6.78 (1H, m),
'6.72-6.65 (1H, m), 5.10 (1H, dd, J=6.6, 7.7Hz), 4.60-4.55 (0.6H, m), 4.50-4.45 (0.4H,

20 m), 438-4.22 (1H, m), 3.86 3H, s), 3.85-3.75 (1H, m), 3.50-3.37 (1H, m), 3.13-2.90
(3H, m), 2.85 (1.8H, s), 2.84 (1.2H, s), 2.80-2.50 (3H, m), 2.20-1.95 (1H, m), 1.95-
1.40 (7TH, m).

25  ylethyl]-N-methylamino }benzoic acid _
This was prepared from methyl 2-chloro-4-{N-[1-(S)-phenyl-2-(3-(S)-
tetrahydropyran-2-yloxypyrrolidin- 1 -yl)ethyl]-N-methylamino }benzoate in 100% yield
according to a procedure similar to that described in Example 1 (ii).

30 'HNMR (270MHz, CDCl;) § 7.86-7.75 (1H, m), 7.38-7.22 (SH, m), 6.80-6.60 (2H, m),
5.20-5.10 (1H, m), 4.60-4.55 (0.6H, m), 4.50-4.45 (0.4H, m), 4.38-4.22 (1H, m), 3.85-
3.37 (3H, m), 3.20-3.00 (2H, m), 2.80-2.50 (4H, m), 2.69 (3H, 5), 2.20-1.95 (1H. m),
1:95-1.40 (7H, m).



6.72-6.65 (IH m, 5.10 (1H, dd, J=6.6, 7.7Hz), 4.60-4.55 (0.6H, n), 4.50
4.45 (0.4H, 20 r% 4.38-4.22 (1H, m, 3.86 (3H, s), 3.85-3.75 (1iH, m,
3.50-3.37 (1HOMWI2IT 13.2 90 (3H, nm), 2.85 (1.8H, s), 2. BATABIIRH2LS),
2.80-2.50 (3H, m, 2.20-1.95 (1H, m, 1. 95--57 1.40 (7H, nm).

(i)

2-Chloro-4-{N-[I|-(S)-phenyl - 2- (3-(9S) - tetrahydropyran 2-yl oxypyrroI|d| n- 1-
25 yl) et hyl ] - N et hyI am no} benzoic acid Thi s was prepar ed
frommethyl 2-ch .

t et rahydr opyr an=2=—yFoxypyt+ortorh T ety T ;

100% yi el d et qqr ' th ngaxﬁidm I ar to that descri bed I n

Exanpl e 1 H NVR (2 CDC1 7,867 75
rr)fmp 38- 7(|2|2)(5H mih Esgrg‘]wase emeé H?%O [e” 518 8P hsny? -(5 (&)

357 ?33? ( 6??@%”@?@?‘2%%?46%’{#&2&5&8 Bhpes li'ﬁ'fhﬁ [a(z’ﬁ'g@ i zm‘;s)§ o)l o

(I1H, m, piopytaniinelih G824lyield accordmg to a piveedigé Sigdlato that described in Example
PCT/ 1 B97/ 01021 57
(iii) 1 ().

2-Chloro-4-{N-[1-(S)-phenyl -2-(3-(S).- tetrahydropyran 2-yl oxypyrrolldln 1-vyl

b epared © f7oui NVR HOGRREC o P8 B B30 7 23 (5 m, 6.29-6 W B, mf™°
tet rahydr opyr ag:68-¢/ 49 VY, %. mdgH Jdaﬂ#@s hﬁﬂizi\'nrmtetlsi mnomwsmqs @YH

and n- propyl amne in according to a procedure simlar to

t hat ‘descri bedm)nd.BR«32 GH, m) 3 9D -3.75 (3H, m), 3. 50-3 37 &3H] m) NMES-2900(RHz m), 2.82

10 6 60.6. 4pCFh e %’g@é%é’% iy, B g a0sfed (A, L1 8 0 Gty 8%?(31%

4.50-4.45 (0.4873Hz). n), 4.38-4.22 (1H, n), 3.90-3.75 (1H, m), 3.50-
(3H n), 3.13-2.90 (2H, nm), 2.82 (3H, s), 2.80-2.50 (4H, m,
2.20-1.95 (1H, n), 1.95-1.40 (9H, m, 0.99 (3H, t, J=773Hz). 15

Exanpl e 2415 ~ Example24

methylamino}-N'-propyl! id | | .
This~ was  prepared  from  2-chloro-4-{N-[1-(S)-phenyl-2-(3-(S)-
tetrahydropyran-2-yloxypyrrolidin-1-yi)-ethyl]-N-methylamino }-N'-propylbenzamide in

20 89% yield according to a procedure similar to that described in Example 2.

'H NMR (270MHz, free amine, CDCl) & 7.76 (1H, d, J=8.8Hz), 7.40-7.20 (SH, m),
6.75 (1H, dd, J=2.6, 8.8Hz), 6.72 (1H, d, J=2.6Hz), 6.54 (1H, br. ), 5.07 (1H, dd,
=5.9, 9.2Hz), 4.30-4.20 (1H, m), 3.46-3.35 (2H, m), 3.12 (1H, dd, J=9.2, 12.8Hz),
25  3.01 (1H, dd, J=6.0, 13.0Hz), 2.95-2.78 (1H, m), 2.83 (3H, s), 2.72 (1H, d, J=9.9Hz),
2.58 (1H, dd, J=4.8, 9.5Hz), 2.35 (1H, ddd, 7=6.0, 8.9, 9.0Hz), 2.18-2.00 (1H, m),
1.90-1.50 (4H, m), 0.99(3H, t, J=7.7Hz)
HCI salt: amorphous solid.
1R(KBr) : 3350, 1600cm™.
30  Anal. Calcd for CasHzN:O,CFHCI0.2H;0 C. 60.58 ; H. 6. 94; N, 9.21
Found : C, 60.29 ; H, 7.13 ; N, 9.13.



Preparation of
2-Chloro-4-{N-[2-(3-(S)-hydroxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N

met hyl am n pyl benzam de Thi s was re from
2- chi or o- 40‘}“’%" - phenyl - 2- (3-(S) - - BCERBitoa1

t et rahydr opyr an- 2- yI oxypyrrolidin-1-yl)-ekh@yl |- N nethylam no}-N -propyl benz
amde in 20 89% vyield according to a procedure simlar to that descrl bed

in Example 2. . Jerr] R (270 l,ad- 76
(1H, d, J=8. giparalong of ._»!&L,_ ‘2‘5. ‘ ] 6. 72
(1H, d, J=2. 64 )lle ANkt ,',‘ =P oun- hideld, J 5 9 9 2HZ)
4.30-4.20 (1H, .46-3. 35 (2H, H dd, J=9. 2, 12 8Hz),

3.01 (1H, dd,(D1=6 Methvd Qp2-met 08%-43 -" (S)-methozvmethexampyrrghidind -vj ;4 4 d.
J=9. 9Hz) , E 5Hz) 2.35 (1H, ddd, J=6.0, 8.9,
9.0Hz), 2. 18@58’3" o 50 (4H, m), 0.99(3H t, J=7.7Hz)

HC1 sal t: Samor phousT hio| wes prepared 1ﬁ(othr 2-(3-(8Bﬁﬁthoxm€tbw{wytrphdxm-0 -y)- N 8)-.

G510 AL 5 18 0 s s

ECT/ | B97/ Olozﬂethyl 2-methoxy-4-methylaminobenzoate in 41% yield according to %8 procedure
reparation

2- Met hoxy- 4- {may@@ha(téysonbedwmwyrrm idin-1-yl)-1-(9S)-

phenyl et hyl ] - N- net hyl ami no} - N - pr opyl benzani de (i ) I\/Et hyl
2- met hoxy- 4-{ N[ 2- (3- g met hoxynet hox yrrolld ;
phenyl et il ] - HNMRQQN N%Hmﬂmmﬁﬂéﬁ HZ) 7m5s m)péﬂédll‘lrédn

309 et N e S Mz%-iz-m;n g4, 1= LNE NP NGk A=

met hyl  2- et HoEiz)A4156t(kEd] d,riimsmz;,amsuna(m,%)ysasqm,cs)maz(ﬁjits@ 3as0(3H .

d i |
R (2vonre, Roclta9s 2 g 187 G 6L, 25628 (HE T8, y76-25d0m, o 2 L1 oKy
22000 G 1y PO - 620 (O 35:12 (it dd. 3
4.25-4. 1351 H ), 3. 86 (3H s), 3.82 (3H, sj,'é.so (3i4, ’ s), 3.14-2.96
(2H, m, 3 ' '
H m,
( - Met ?oxy 4- {Mﬂb}(‘.ﬁﬂﬂﬂ@!&.ﬂ.ﬂ&ﬁmt hoxypyrrol i din-1-yl)-1-(S)-phenyl et hyl ] -

This was  prepared from  methyl 2-methoxy-4-{N-[2-(3-(S)-
methoxymethoxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N-methylamino }benzoate in 100%

20 yield according to a procedure similar to that described in Example 1 (ii).

'H NMR (270MHz, CDCls) § 7.98 (11, d, J = 8.8Hz), 7.38-7.16 (5H, m), 6.54 (1H, dd,

J = 2.4, 9.0Hz), 6.35-6.25 (1H,m), 5.20-5.05 (1H, m), 4.60 (1H, d, ] = 7.0Hz), 4.56

(1H, d, § = 7.0Hz), 4.25-4.15 (1H.m), 3.99 (3H, s), 3.30 (3H, s), 3.14-3.05 (2H, m),
25  2.91 (3H, s), 2.90-2.52 (4H, m), 2.14-2.00 (1H, m), 1.90-1.70 (1H, m),

This was prepared from 2-methoxy-4-{N-[2-(3~(S)-
30  methoxymethoxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N-methylamino }benzoic acid and

n-propylamine in 84% yield according to a procedure similar to that described in
~ Example 1 (jii). |



N- et hyl am no} benzoi c acid Thi s was prepared from

met hyl 2-met hoxy-4-{N-[2-(3-(S) -

nmet hoxynet howgesnerti di n- 1-yl ) - 1- (S) - phenyl et hyl ] - N net hyl ani rm}mmme in
100% 20 yield according to a procedure sipgjlar to that described in
Example 1 (ii). [err]H NVMR (270MHz, [err]) [err] 798(1H d, J

= 8.8Hz), 7.38-7.16 (5H, m), 6.54 (1H dd, 6. 35-6. 25
(1H ), 5. 20-5. BENMR(27gMHz, EDGI)IE 847 OELd7Je=H§)8HZ). '5%8 F6d (l(lirqn)'ér%j’ZQ

B L R L L b s

(iii) 8.1Hz), 4.60 (1H, d, J 7.0Hz), 4.56 (1H, d, J = 6.6Hz), 4.25-4.15 (1H,m), 3.89 (3H,

e 8 4523 G P MR RN Y B M el D2 S

from 25ty 54 c}f&ﬁ;{xﬁ ;!?4-(1@6 é)lﬁom) 184-1.70 (1K, m), 1.68-1.50 (2H, m), 0.97 3H,

met’hoxynmet hoxypyrro] | di n- 1} phényl et hyl ] - N et hyl ami no} bénzoi ¢
acid and s rleiani ne i n 84% yield according to a procedure simlar
to that described in Example 1 (iii). WO 98/ 12177

PCT/ 1 B97/ 01021 59

[err]H NWR (270WMHz, CDCI[err]) [err] 8. OExdniple 24, J :8.8Hz) 7.78-7.68

(IH, 1), 7.36-7.20 (5H ] 4 .9 5. 27 (1H
J=2.2Hz), 5.Ergpars =gt Vi Sty 1 ety

56 (I'H dp J me I % ,-24m -ptdyl 39(3H 's), 3.45-3.35

H m, 3.30 S 3H, s) 90280(|H%
2.78-2.52 (3H, n)Thlsz 14- Wase (1rpremred1 84-fromp (| r?mﬁhoxy-‘%élezéé-(é‘

, 0.97 (3H, 1 v 1209 N N'-

anpl e 26 metBo ar o x&gﬁ"i& dm y1)-1-(S)-phenylethyl}-N-methylamino }-N'

4-(N-[2-(3-(9) prppylbmragmdelm Bi5Pe y;e}d pecordisy tp e proicedurg |similgr to(that described in
met hyl am no} - 2-ret h Ry N - propyl benzam de Thi s was

pr epar ed %Emn 2-met hoxy-4-{N-[2-(3-(S) -

met hoxynet hgxypyrrol I din-1-yl)-1-(S)-phenyl et hyI ] - N-met hyl am no}-N -

propyl benzam de_in 85% vyield accordr n t
described in H H NMR, ) &?é‘ﬂ}?ﬁ !\éﬁf%?gm-é% 33.6'16%2 H, m),
CDCl[err]) [errq 3837% (Sﬁ,ﬂn) ds 533(1=H,%d8ﬁl)2 2, 8. 8?-&176 @ﬁ(l(fi'd J=92 ) 282), 5. 137(1ﬂ§d3 J22
(5H, m), 6.53 (1H, Hy) S 5
dd, J =6.2, 84Hz) 4 30-4 20 (IH,m), 3. 89 (3H, s), 3. 45-.: 35 (2H m) 3. 20-3 00 (ZH, m)
‘ 2.95-2.80 (1H, m), 2.85 (3H, s), 2.74 (1H,d, J=9.5Hz), 2 58 (1H, dd, J=4.8, 9.5Hz),
20 2.40-2.27 (1H, m), 2.18-2.02 (1H, m), 1.95- 1.55 (4H, m), 0.97 (3H, t, }=7.3Hz)
.. HCl salt: amorphous solid.
1R(KBr) : 3400, 1600cm’™.

Anal. Calcd for C3H33N;305-HCI-0.8CH,O : C 62.89; H, 7.92; N, 8.87

d,
4.
(2
5
m
Ex

Found : C, 63.16 ; H, 8.32; N, 9.20.

25

lethyl]-N- lamino }-N-propylbenzamide
_Methy! '
30  phenylethyl]-N-methylamino }benzoate
- This was prepared from 2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-(S)-
phenylethanol and  2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-2-(R)-phenylethanol and

methyl 3-methoxy-4-methylaminobenzoate in 60% yield according to a procedure



= 6. 2 8.4Hz), 4.30-4.20 (1H m, 3.89 (3H, s), 3.45-3.35 (2H, m, 3.20-3.00

(2H, : 295280(1H m, 2.85 (3H, s), 2.74 (1H,d, J=9.5Hz), 2.58
(1H, dd J 2.40-2.27 (1H, m, 2.18-2.02 ( 5-
1.55 (4H rﬁo%uaﬁ(BH t, J=7.3Hz) HC salt: amrphoM’w&hﬁ
1R(KBr) : 3400, 1600cnferr]. - Anal . gal cd for

Cerr]Herr]Nerr]O[err].HCL. 0.8CH err]0: C, 62.89; H 7.92; N, 8.87
Found: C, -63. a N .
Coins 55t o B 1,

3- Met hoxy- 4- { N-[ 2- (3- (S) - met hoxynet hoxypyrrolidin-1-yl)-1-(S)-

henyl et hyl ] - 1 0o) - N = ' ' t
et oxy 4. (R FOIRAB R GheEl 8RSEI53TEE . 7.31-72 G . & (1L o,
phenyl et hyl ] Mnmi) 5 api(rg} ber&qamz) 459(1H,d J= 701%}5 4%8(119{ W Ir=ed oYM
2-(3-(S)-net hox X rrolidin-1- &3 ﬂ; | et hanol __and
2-(3-(S) - ot Hb ém SRR 5 B, . 298 (35 51, 20,360 5 . OB 7BE, da e 3HLS), 26 hyl
3- met hoxy- 4- g ghaEd P ReoNALB0' BHE Y Vé0Rh 92 R8HOKY! 147 {1,244 724 80Y'0R12),

WO 98/ 12177 - L6

PCT/ | B97/ 01022108-1.92 (1 1.73-1.60 (1H, 60
simlar to that desc(rl bgg in Exarr(pl em) (i). _[err]H NVR (270MHz,
nglaa;;])SWr]l? 58-7. 53 (2H , 7.31-7. 20 (5H n_): 6.71 (1H d, |
= 7 OH) . 5 4 To 4 0n (TR 3 05 (3H o) i aH e T S Y
3.00 (2?410(1 ﬁ-&@ﬁ&%ﬂnﬂwﬁcj (1|(4 ddS)J 6.2, §99HZ)S) 2'60"(gH s),
i gg i 2(2) Eiﬂ n Phi¢/ (vH(i dflrepdred- O. ﬁ%m9HZ)methy| 3-Pneblidn- L EN(3113-(8)-
3- Met hoxy- 4- {mﬂtngl(f@t\l@ypmbﬁzuk}ﬂﬁ)'h&&bp‘;ﬂ“FthﬂrMﬂEtMlgmlnoXlrs)lzmnyIIQQ%yI] |
10  N-methy lﬂéﬁ%@ 9&&2&?&&% ngdjgihg)e similar to that deszx%e% in E‘@lﬁple lp(ﬁl?par ed from

met hyl
met hoxyrret hoxypyrrolidin-1-yl)-1-(S)-phenyl et hyl]-N net hyl am no}benzoate in

Eeamml o 151 SR SRTOLEE, |CopR0 LS B by 8 P 14 Bheay S5° BB
m, 7.32-7.12=83Hz)¥ 47E(JH5da,1H 6.6, 7.0Hz),)4:84 41H) d, 5==470Hi)446w(u=1 & $=6,
7.0kz), 4.64 6(.31!'1'1’), Gasla3s 7(113,'?%)? 4.05 ?3?{,%%-,%.89-’3.?0 (3H, m), 3.68-3.57 (1H, m), 3.32

(3H, 5), 3.30-3.05 (2H, m), 2.64 (3H, s), 2.40-2.23 (1H, m), 2.15-2.00 (1H, m)

20

N-methylamino }-N'-propylbenzamide
~ This was prepared from 3-methoxy-4-{N-[2-(3-(S)-
methoxymethoxypyrrolidin—l-yl)—l-(S)-p.henylethyl]-N-niethylamind}benzoic acid and

n-propylamine in 64% yield according to 2 procedure similar to that described in
25 Example 1 (iii).

'H NMR (270MHz, CDCL) 6 7.45 (1H, d, J = 1.8Hz), 7.32-7.18 (SH, m), 7.11 (1H, dd,
J=1.8,8.4Hz), 6.66 (IH, d, J = 8.1Hz), 6.15-6.05 (1H,m), 5.03 (1H,t, J=7.7Hz), 4.59
(1H, d, J = 7.0Hz), 4.54 (1H, d, J = 7.0Hz), 4.15-4.05 (1, m), 3.96 (3H, 5), 3.45-3.35
30 (2H, m), 3.30 (3H, 5), 3.08 (2H, d, J=7.7Hz), 2.95-2.85 (1H, m), 2.65-2.50 (2H, m),
2.57 (3H, 5), 2.46 (1H, dd, J=4.4, 9.9Hz), 2.10-1.90 (1H, m), 1.75-1.55 (3, m), 0.99
(H, t, J=7.3Hz) | B ' '



6. 6Hz), 4.45-4.35 (1H ), 4.02 (3H, s), 3.85-3.70.(3H, n), 3.68-3.57 (1H,

m, 3.32 (3H, s), 3.30-3.05 (2H, m, 2.64 (3H, s), 2.40-2.23 (1H m,
2.15-2.00 (JwaluwZO (iii) PCT/IB97/01021

3- Met hoxy-4-{N-[ 2- (3-(S) - met hoxynet hoxypyrrol | din-1-yl)-1-(S)-phenylethyl]-
N- et hyl am no} - N - propyl benzam de 61 " This was prepar ed
from 3-met hoxy-4-{N-[ 2- (3-(9)-

met hoxynet hoxypyrrol i di n-1- yI )-1-(9)- phemm&? N- nmet hyI am no} ben20| c
acid and N0 opyl a - ¢l C o ] 7
to that describ - V

CDCl [err]) [e”h;hdﬁn_ﬁ_}ilﬂm:ga&pﬂmm7 18(5H rf) 7.11 (1H, dd,

J=1.8,8.4Hz), 6.66 (1 8. 1Hz), 6. 15-6. 1H,

7.7Hz), 4? 59 ( ?hls d, "gwas7. OH)z!)fePazI“g4 rsﬁ(“a D3 13-pie gﬂ?ﬁ%‘i%ﬁr(ﬁ)s
H m, 3.965(3 537,?5;;_ (2H, d,
7. ?Hz) 2. 9(5 ?’ 85 ( 1h ﬁfbﬁ{ gg{h QZWSQQ}NH%'# el ]Nmet@)m‘%lf ( 2. 46
H dd, J=4.4, peopylsenzamide in T/%oyl(emmnydm& 19'3- progwlufe ﬂmlhy to @hasgiescnbed in
H o t, J=7.3Hz)k e o WO 98/ 12177

CT/1B97/ 01021
Exanpl e 28 Prepar at i on  of.. . .

et hyl am o 5. %Wb%%;“a@%)ﬁr@ NSy RN 4 D2 737200 (511, m),

prepared 10frqm ﬁlH, da; m@wmﬂy mz[(an‘,a 63)3 4H5 6. 15-6 05 (IHm) 5 16 (1H,dd,
nmet hoxynmet hoxypyrrolidin-1-

propyl benzani de ¥ 6:78:85%g), été'ﬁ@éé%ﬂi%:‘{% (&I'Ip@oééél'}r;'ﬁ5 @I‘iﬂlhﬁ zﬁdzﬂhé@ J=8.8,

Cocal err)) Lerr {25HR TR0 Cuk ady 164, 1 EES BIAGRT0 (G M2 o8 (€ 5% ASC1EE g
dd, J=2.2, 8.4H}4.459.9Hz), 2:30-190 (2K, 18),4:%5)].46 (48, 8), (0599(43&@1*75%26 (1 H, dd,
J=6.6, 8.8Hz 5 3.97 (3H, 3.45-3.35 (2H, 3.23 (2H,
dd, J=8.8, i ﬁcﬁf"&ﬁ%’)‘"f{’@*‘ﬁgk?"xH, dd,( J'=6.S)4, 12. 3Hz) | 2 56" 20 (1H, Er)
2.59 (3H, s}5 21REKBAH3360, 1630cm™ J=4.4, 9.9Hz), 2.20-1.90 (2H, m,

1.75-1.40 (4H, nm, 0.99 (3H t, J=7.3Hz) HC salt: anorphous solid.
15 1R(KBr): 3350, 1630cnierr].

61

20

-meth lamino}be; itril
To a stirred solution of the mixture of 2-(3-(S)-methoxymethoxypyrrohd1n-1-
yl)-1-(S)-phenylethanol and 2-(3~(S)-methoxymethoxypyrrolidin-1-y)-2-(R)-
phenylethanol (251mg, I.OOmmdl) and triethyiamine (0.167ml, 1.20mmol) in CH,Cl,
25  (4ml) was added methanesulfonyl chioride (0.093ml, 1.20mmoli) dropwise at 0°C (ice
bath). After 15.5h stirring at room temperature, the reaction mixture was washed with
saturated NaHCOs aqueous solution, brine, dried (N2,SO,), and concentrated to give
238mg of brown viscous oil-(i). To a suspension of NaH (48mg, 1.20mmol) in N,N-
dimethylformamide (2ml) was added a solution of 3-chloro-4-methylaminobenzonitrile
30 (200mg, 1.20mmol) at room temperature.  After stirring for 45min, to this mixture was
added a solution of the above brown viscous oil-(i) in N,N-dimethylformamide (2ml) at
room temperature and the mixture was stirred at room temperature for 4.5h. H,0 was
added to this mixture, basified with 25%-NH,OH and extracted with CH;Cl,. The



Exanpl e 29 Preparation of
3-chloro-4-{N-[2-(3-(S)-net hoxynet hoxypyrrolidin-1-yl)-1-(S)-

phenyl et hy ?_)’uyl am no}- N -propyl benzam de 20 (i)

chI or o- 4%‘?\%’@; 3-(S) - met hoxynet ht hoxypyrrol i di n-1-yl) -1 - (CSYBREMRLt hy! |
- met hyl am no} benzonitrile 62 To a stirred solution of
the m xture of 2-(3- (S) nmet hoxynmet hoxypyrrolidin-1-

yl)- 1 (S) --phenyl gt

2-(3-{9S)-net hoxyrre oxyﬁsﬂ/hre Pgﬂgl wate& b"lnf ‘i““‘(ip()"‘azso*‘) andhconc W %int(?lg"(ig'fwn

| . 00nmmol ) and dil;, i vehibly lwasi purified. H;ﬁiahmnlclﬁ‘ﬁmmmlg)aphy (ﬁhl[:aagelj QJ)Q eCH]ClZMeQHM )
was added net r 20mol) dropw se at 0C (ice
bath). After 2@ Zhgé@?F¥?%H§g4 gﬁf%bﬁﬁ%’f’&m‘ the reaction mxture was
washed with sat urat ed NaHCO3 aqueous sol utlon, brine, dried

(Na[err] SO erraI and concentrated to of brown. vi scous

i 238
oi L= (i), 16 a GOMIr, GROk) ) CHHob Fra2Hz). 7 43-Ri25 (65, m). 6.98 (I8, d,

di met hyl f or ma ded qssel f = -
3-chl or o- 4- rre{?ﬁglg'g%nobenzoh?tq’rfl e 97?% 538 (1H28mjml ?'65@ rﬂb?)‘%n(m d, J
t enper at ur e. /661&1) 4110¢X.9h (L H, o), 345h{3H ), 3. 101(2H idxJ=tir & NVEdz), 2.75-2a8650e¢H, m),

2t O Com RO R R AT 4l ) | TR S B e a 3?‘8

for 4.5h. H20 was added to this mxture, basified with 25% NH err] OH
and extracted w WO 98/ 12177
PCT/ | B97/ 0Po2 At lidin-1-y!

S h S
extract was Vﬁﬁaﬂaﬂnbw_%éﬁﬂb%éﬁg dried (Na[err]SOerr]), and
concentrated to grve bro whi ch was purified by col um
chr omat ogr aphy (si | iTma gpspersig, Of@I»HL@KIHl[mg, B]Osmm and H,O (QL085bdl; 503rhinot)o
afford 244rrg( 19 [err]H N (20 rl)
[err] 7.61 (1% j‘ B‘gélélbzmmﬂ? i ‘5’5"{‘ rﬁ°1““8“ W‘%kﬁﬁ'é ()-
J=8.4Hz), 5. 03ne(th¢al;yntbﬂ;ox9pyrr6hd&;—l-7511)71—4(3)—plién§ﬂﬂ(ym¥u-n®hth arinG }behizgnitrile 54 (1H, -

7 rrey, 2155, 2R 61 ml - BagH) opil t rogeh ‘?“3%5%334%0‘%@%%?‘9” 50458, 85

(1H m, 1.70-fe %Ixﬁxlé‘l,wd%”) allowed td icbol t&r&h‘h Ofefipérature. n—Propyhodlde (0.298ml,
{N-2-(3-(9S)-net hoxynet hoxypyrrolidin-1-yl)-1- S}) phenyl et hyl’] -

met hyl ani no} - N-Q3mBek) | Was de the mixture, and theml XAUTS e PRSI &r 3h. pAdier
381ny, 3.05 | t
(381ng m&h%?ggggwﬁ[tgrfdoﬁlor - (%5?,& 2’(1?1 gél \)vas evapordt&d. ! Tl Fesithe WHs)

was added. a sol
met hoxynet hoxydisseived iniH:Cl; agd ywashed thh water and brine, dried (N2;S04), and concentrated

S) - ph bet
o (1 8 W el M AP VAP Blubded ) dfumt Sfiipodpi BRI byt Tse,
m xt.ur e’ was aIGI@M/le@H:(SOH-SWI)méE@ﬁ)mga(ﬂ%%fivoﬂfﬂm‘lbhmﬂ de (0.298n,
3.05mmol ) was added to the m xture, and the m xture was refluxed for 3h.

After

"H NMR (270MHz, CDCl) 8 7.77 (1H, d, J = 2.2Hz), 7.52 (1H,dd, T = 2.2,'8.4Hz),
7.36-7.20 (5H, m), 6.92 (1H, d, J=8.4Hz), 6.15-6.00 (1H,m), 4.91 (1H, dd, J=7.3,

25 7.7Hz), 4.57 (1H, d, J = 7.0Hz), 4.53 (1H, d, J = 7.0Hz), 4.10-3.98 (1H,m), 3.45-3.35
(2H, m), 3.29 (3H, s), 3.14 (1H, dd, J=7.7, 12.5Hz), 3.05 (1H, dd, J=7.3, 12.5Hz), 2.73
(1H, dd, J=6.2, 9.9Hz), 2.64 (3H, 5), 2.55-2.43 (3H, m), 2.05-1.88 (1H, m), 1.75-1.55
(3H, m), 0.96 (3H, t, J=7.3Hz)

30 _ Example 30

methviamino }-N'-propvl mide

This was pre;iqred from 3-chloro—4—{N-[Z-(3-(S)—methoxymethoxypyrrolidin-



cooling down to roomtenperature, the solvent was evaporated. The residue
was dissolved in CHerr]CO[err] and washed with water and bri ne,
dried (Na[ erwp®8f12177] ), and concentrated 20 to give pale brovRCWlom1ch
was purified by colum chromat ography (silice_gel; 15g,
CHerr]C[err]/MeOH 80/1-50/1) to gi ve 206 . ﬁa (73% of I vory anor phous.
[err]H NMR (270MHz, CDd | errL err] 7.77 (1H, d, J = 2. 2I—|z%lé 7.52 (1H,dd,
J = 2.2, 8.4Fz), 1-yD-1-(Symteaylethyld- mqthyigmm@}-mp(@bdbeezamad&slm %, Yleldlynceﬂbng

i 52 orlyhpeshie v g i o %300 (ot ).

(
3.14 (1H, dd, J=7.7, 12.5Hz), 3.05 (1H, dd, J=7.3, 12.5Hz), 2.73 (1H,

dd, J76.2. 9. 9'*2@1”%4&‘&2@%5’%1(@ aine, ﬁgé@é?'ﬁ’m B 0527208 4l 8 =22,

Exanpl e 30 hﬁﬁﬁrﬂmaz%ﬂ m), 6.93 (1H, d, J—s 4Hz2 6.15-6.00 IH ), 4.99 (lH dd,
3Ch|oro4(N—[2(7 hydr oxypyrtolidin-l- milphe yJF#

et hyb arm o} N gy Bl AR08 (1ELm), 345335185 @éﬁ G 12.5Hz),
oei | ao% orops. 308 (R} alSYSBSHA HRXIS 60 (S ), 2.65 (31¥§Q)?§(4é§(11ﬁ7, dd, J=4.4,
1-yl')y- 1-(S) - pherg.5BE)y2.R5& e (1) a)j 2008-N93 pfldhyhhe hBa+i 40 (4H, 9§009%I(BH, t,
accordi ng I\jﬁﬁﬁar ocedure simlar to that described in Exanple 2.
[err]H NVR (270 ee amine, CDCl[err])-[err] 7.81 (1H, d, J = 2.2Hz),
781 (1 H ddo ) FurdarkaciPsaft: Aitiphods bfid 22 (SH 1, 6.93 (1H d, J=8.4Hr),
6.15-6.00 (1H m g J=7.3, 7.9Hz), 4.20-4.05 (1H, ),
3.45-3.35 (2H, R (K?rle %%16%‘?91113 =7.7, 12.5Hz), 3.08 (1H, dd, J=7.3,.
12.5Hz); 2.75-2 ; (+3H s), 2.41 (1H, dd, J=4. 4,

9. 5Hz), 2252112@5'&'_’“ 1%% 3 (IH m, 90-1.40 (4H, m, 0.99 (3H,
t, - J=7.3HzAn (ﬂalcdifmﬁ-‘rzaﬁaoﬂxﬁzﬁl'QaHtO.s Hdr §h6&96$a B®O0; N, 7.64 | R(KBr):
3350, 1630cn er 4 8 (MtH)[err]. Anal . Cal cd for
C[err]H[err]N[eréﬁu&dérr]s&%CFérérG]‘tH b/ g err]. Herr]O C 58 96 H, 6.60:
N, 7.64 15 Found: C, 59.35 ; H 6.64 ; N, 7.55. 15

Exanpl e 31 Preparati on of

6-{N-[2-(3-(S)-net hoxynet hoxypyrrol i di n- 1Eyample 31 phenyl ethyl]-N

20 methxlammo}mcotmat
This was prepared from 2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-(S)-

phenylethanol and 2-(3-(S)-methoxymethoxypyrrolidin-1-yl}-2-(R)-phenylethanol and
methyl 6-methylaminonicotinate in 60% yield according to a procedure similar to that
described in Example 29 (i).
25 _ .
'H NMR (270MHz, CDCL) & 8.83 (1H, d, J=2.2Hz), 8.01 (1H, dd, J=2.2, 9.2Hz),
7.35-7.20 (5H, m), 6.48 (1H, d, J=9.2Hz), 6.44-6.32 (1H, m), 4.59 (1H, d, J = 7.0Hz),
4.56 (1H, d, J = 6.6Hz), 4.22-4.12 (1H, m), 3.86 (3H, s), 3.30 (3H, s), 3.17-2.92 (3H,
m), 2.83 (3H, s), 2.80-2.70 (1H, m), 2.65-2.50 (2H, m), 2.12-1.95 (1H, m), 1.80-1.65
30 (1H, m). '
(i)

methylamino }nicotinic acid

This was prepared from methyl 6-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-



| am no) - N - propyl ni coti nam de (i) Methyl
N-[ 2- (3 (S) - met hoxymet hoxypyrrolidin-1-yl)-1-(S)- phenyl ethyl]-N- 20
yl a

nat e This was prepared from
WS@#& hoxypyrrolidin-1-yl)-1-(S)- phenyl &thaROIahd

(
- ('S) - met hoxynet hoxypyrrolidin-1-yl)-2-6R) - phenyl et hanol and
| 6-nmet hyl am nonicotinate in 60%yield according to a procedure

mlar to- th bg¢ % [V

OMz, CDCl[ 15l ?feﬁ@*lqiq?ﬁﬁr‘ﬁﬁ%?’"?‘% h, 1?/( 1¥F‘d[ ?Eé%@é‘?g/!&? 2
procedire2éimilarHo that,deScrib@d (il Ekampde 11[1;)9 2Hz), 6.44-6.32 (1H, m,

H d, J = 7.0Hz), 4.56 (1H, d, J= 6.6Hz), 4.22-4.12 (1H, m,

H s), 3.30 (3H, s), 3.17-2.92 (3H, n, 2.83 (3H, s), 2.80-2.70 -

, 2. 65-12 UK @1oMHz, CDAK) 88 80-8( 751 1H]In), 1.980-87. @H, &6, 7.387HS5 (5H, m),

A EERRERE:
— A~ A

~ Wk O
—_

I

3

[ 2- (35( 9)6-SREFD by s OABGIEL dr 1792, 467 (YHad, 0 5 6. 6HR) 91581 (AEL .3 7.0Hz),
| am no} ni [ S f\0
PR %S‘F%’{‘}@Qiy% 3% 3r2r502|1~1dmn) %EE(?HW@ 3R% 98/%117@ 0L Y (34,
897/ 01021m), 2.79 (3H, s), 220-2 05 (1H, m), 1.90-1.80 (1H, m) 64
1- (S) - phenyl et hyl]-N-nmet hyl am no)ni cotinate in 100% yi el d:according to ..
procedure simlar to that described in Exanple I (ii). _ [err]H
( 70|sz le[err]) [&{N128398)- BMethoxyhigtho®ypyriolidin- V-yB1 - endlethyl]-N-
nL 15357 1H .Dbr. g,642(1HdJ92Hz)462(1H
m 4.35-4.00 (2H, n), 3.50-3.25
b “;’ 8523 Eiﬂ his MSpl%pg% E%ﬂ’n D(N-P-BR(S- xﬁ&hé%ethoxypyrmhduaﬂy&)) {-3H,
- (3- (S)(swhem&é;hﬁ-hbmyqbyhnmﬂmmnmcylagud 1apd) mﬁ@v}qn@tmym] 65% 1gield
vInlc . repared from
- (3- (S)ac g ﬁ%ﬁ%}g ?r to. thatldeszirﬁbeii in Eﬂn?plé{@fm? P
nyl et hyl ] - N-met hyI am no) ni cotinic acid and n-propylam ne in 65%

'935) 287 TE R ol R B DT of B i, S3(0H . 1525 8RS

(1H, dd, ﬂfs°.7©;o G 650 (lH d,/1=30Hz) 2@40%5 (TH, n@, 500451%0 (1, m), 4.59
.2Hz), .6.40-6.3 (17H
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(1H, d, J =7.0Hz), 4.56 (1H,cli‘:'J 78sz 4'90-4 10?111 m), 3.45-3.35 (2H, m), 3.30
(3H, s), 3.17-2.92 (3H, m), 2.82 (3H, s), 2.80-2_.70 (1H, m), 2.65-2.50 (2H, m), 2.12-
1.95 (1H, m), 1.80-1.55 (3H, m), 0.99 (3H, t, J=7.3Hz).

20 : '

Preparation of

methvlamino }-N'-propylnicotinamid
This was prepared from 6-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1- |
25  (S)-phenylethyl]-N-methylamino }-N'-propylnicotinamide in 73% yield according to a
procedure similar to that described in Example 2. '

'"H NMR (270MHz, free amine, CDCl;) & 8.58 (1H, d, J=2.6Hz), 7.89 (1H, dd, J=2.6,
8.8Hz), 7.35-7.20 (SH, m), 6.50 (1H, d, J=9.5Hz), 6.36 (1H, dd, J=5.9, 9.9Hz), 6.00-
30 5.92 (1H, m), 4.25-4.15 (1H, m), 3.45-3.35 (2H, m), 3.17 (1H, dd, J=9.9, 12.5Hz),
3.05-2.95 (2H, m), 2.81 (3H, s), 2.72 (1H, d, J=9.5Hz), 2.62 (1H, dd, J=4.8, 9.9Hz),
©2.40-2.25 (1H, m), 2.17-2.02 (1H, m), 1.95-1.75 (2H, m), 1.70-1.55 (2H, m), 0.98 (3H,

t, J=7.3Hz), '



(1H, d, J = 7.0Hz), 4.56 (1H, d, J = 7.0Hz), 4.20-4.10 (1H, m), 3.45-3.35

(2H, m, 3.30 (3H, s), 3.17-2.92 (3H, m, 2.82 (3H, s), 2.80-2.70

(1H, m, 2. 6WQBRIWY2H m), 2.12- 1.95 (1H, m, 1.80-1.5BCTaBA7/01921
0.99 (3H, t, J=7. 3Hz) . 20 65 . Exanpl e
32 Preparation of 6-

{N-[2-(3-(S)-Hydroxypyrrolidin-1 I) (S)-phenylethyl]-N-

met hyl ami ho}-'N - g e salty ﬁraﬁmheussohd This was prepared from
6-{N-[2-(3-(9)- rrﬁ?@@‘ olidin-1-yl)-1- 25

(S) - phenyl et hyl ] ?gtr%)ﬁﬁg cr"kl— propyl nicotinam de in 73% yield according
to a . proceMSrm/sz&B(Mer)to t hat described in Exanple 2. [err]H

ao, 926, “Redebdis oy CatNiplCEEOa S £ e 1 Tiogﬁ%mg 636

(1H, dd, J=5.9, Eof@dz)C,59.500-H.343:K, BR7{1H, n), 4.25-4.15 (1H, _n),
3.45-3.35 (2H, n), 3.17 (1H, dd, J=9.9, 12.5Hz), 305295(2Hrr)

2.81 (3H, s), 2.72 (1H d, J:9.5Hz), 2.62 (IH, dd, J=4.8, 9.9Hz),

2.40-2.25 (1H, m), 2.17-2.02 (1H m), 1.9, SH, n), 1.70-1.55 (2H, m),
0.98 (3H, t. J=7.3Hz). V\098/W§—ﬁ " (2r-m
PCT/ | B97/ 01021 Pre rti n 4-{N- -S-3-Metho meth enl-2-3 S-
Fumaric acid salt;
MS nlz: 383(M-H)
Clerr] Herr ] er@l oL errl. cnumerr] 9 erd-INI1E15) €3-ticfhoxGmefixdient)-2134E)-

' et t f’

10. 66 5 Fou

N
Exanpl-e 33
fre E N-[1-(S)-(3- Met hoxyfﬁiw &Bﬁ@& lﬁ)oir?th@%mﬁ}é of 2—(R)-$\|3-methoxymetho hen l)-2 6 -

hoxyrrethoypyrrolldln 1-yl)-ethyl]-Nmethyl am no{
(i) VESrpethoxymethoxypyrrolidin-1-yl)ethano! and (S)-(3-methoxymethoxyphcnyl)-z-

4-{N-[1-(S)-(3-mmt ~

et hosyre: hosy T GPRAPRNRENSRERAERS Snbbiel st petiyl, petylamincbenzoate o
This was prdpar 9% yiehd adeerdirigatd arprocédufs ifjlar(1d-thattdescriped irGxamle d (i) - 2- ( 3-
(S) - met hoxynet hoxypyrrolidin-1-yl)ethanol and

| - (S)-(3-nmet hoxynet hoxyphenyl) - 2-

(3-(S) - met hoxy meHhNMR Y2 TONTHE)| tDDn:i;yla)ies@@mIdahd 9EL)y 7.27-7.19 (1H, m), 6.98-6.88 -
4- et hyl am nobenzgate in 15 gl el d accor ? to aO% %Iedure siml ar t

t hat descri bed ,(ﬁHEm)nﬁﬂg (21-(,,:;, I— 2Hz), 5.14 (2H, s), 5.14-5.08 (1H, m), 4.59 (1H, d

6.6Hz), 4.55 (1H, d, J = 7.0Hz), 4.22-4.12 (1H, m), 3.85 (3H, s), 3.46 (3H, s), 3.30 (3H,
20 s),3.04 (2H, d, J = 8.1Hz), 2.88 (3H, s), 2.85-2.53 (4H, m), 2.10-1.98 (IH, m), 1.83-
.1.70 (1H, m).

(if) 4-{N-H-.( S)-(3- oxymethoxyphenyl)-2-(3-(S)-methoxymethoxypyrrolidin-1-
{)-ethyl}-N-methylamino }benzoic acid . .
25 This was prepared from methyl 4-{N-[1-(5)~(3-methoxymethoxyphenyl}-2-(3-
(S)-methoxymethoxypyrrolidin-1-yl)-ethyl}-N-methylamino }benzoate in 100% yield
according to a procedure similar to that described in Example 1 (ii).

'H NMR (270MHz, CDCl;)  7.88 (2H, d, J = 8.8Hz), 7.30-7.12 (1H, m), 6.98-6.84

30 (3H, m), 6.68 (2H, d, J=8.8Hz), 5.15-5.05 (1H, m), 5.10 (2H, s), 4.55 (1H, d, ] =
6.6Hz), 4.51 (1H, d, J = 7.0Hz), 4.18-4.08 (1H, m), 3.42 (3H, 5), 3.25 (3H, s), 3.10-
2.92 (2H, m), 2.85 (1H, dd, J=6.4, 9.9Hz), 2.74 (3H, 5), 2.70-2.53 (3H, m), 2.10-1.93
(1H, m), 1.80-1.65 (1H, m). | |



[err]H NVR (270MHz, CDCl[err]) [err] 7.89 (2H, d, J = 9.2Hz), 7.27-7.19

(1H, m, 6.98-6.88 . (3H, m, 6.77 (2H, d, J=9.2Hz), 5.14 (2H, s),
5.14-5.08 %ﬂaﬁ 4.59 (IH, d, J = 6. 6Hz), 4.55 (1H, PQ‘TII# 620H2) .
4.22-4.12 UIH, , 3.85 (3H, s), 3.46 (3H, s), 3.30 (3H 20 971!5 4 (2H,
d, J 8.1Hz), 2.88 (3H, s), 2.85-2.53 (4H,66), 2.10-1.98 (1H, , 1.83-
1.70 (1H, m. (ii)

4-{N-[1-(S)- (3- Met hoxynet hophenyl ) - 2- ( 3- (S) - met hoxynet hoxypyrrolidin-I-
yl)-ethyl]-N net hyI am no}benzmc aC|d 25 This was prepared from .
met hyl  4- { N- [ i) S ethouyy he S)-methoxymethoxypvrrolidin-1-

(S) - met hoxymet 0

hyl ] IN= thyI am no} benzoate in 100%
N Mo t hat described in Exanple |

yield a

(ii). [err] H‘hNW’as(ﬁZ}SHYkEfromNE['lI(B)-(i-ﬁfetﬂoxim&&oi)@ien)d)-z-ﬁ-*éS)S 8Hz) ,
(ify 1, 5510 metbenymiethasyBligh- 11 gyl N-methglatsite) berzols . pr o, af = 7
7.0Hz), 4.18- 2H
_— 2) 85 (1H b d;%ﬁrlzéﬂl'gk L[FQOQ/ gﬁsza&gﬁ 4@%3 ?c?t{rg’k'lmﬂﬁr) t0 t§atj&scr1bed in Exzﬂ%plé
(IH m, 1.80-1KiH5 (lH . VO 98/ 12177

PCT/18B97/ 01021 . . 66

(it )

4-{N-[1- (S) (M\NM@W@@M&M%Q(Z}; d,9) = 92 H) X 7.2870IBX A}, ron)o 161 98- 6,88 -

I th N- net hyl d
2 par ot MPom(BH(M{8.76 GEi( & TRB R, SIS He M) 51428, 9eg D GE 170,
ret-hoxyret hoxwpmffh Is9i(tela i > 5%y 4. sfﬁ(m,tmlﬁmne} Renzanz (15 a8), @ 46 @
n-. . propyl amne in 80/o¥|eld accordrn aﬁprocedure similar to that

described in Bka#i-3.35 (2H, m),(3.30 §3H, 5), 3.03 TR, e3668Hzs). B84 (1H,
676 (2H . 2?‘9895% 50 prfefk 2913 ﬁﬁz‘*ﬁﬁ‘“ éh*fﬁ’z G 9‘?’ SFGH e

J=7.0, 7.7Hz), 4.59 (1H, d, J = 6.6Hz), 4.55 (1H d, J = 7.0Hz),

4.22-4.12 %lH m, 3. 46 (3H, s) 45- ?i §§> (2H m, 3.30 (3H, s), 3.03

(2H, d, J3?7.7Hz), 2.86 (3H s), 2852%@%@%— m, 2.75-2.50 (3H, m,

2.12-1.95 (1H, ationSSE 4L {NJ1 -(3t. dro ohdm- 1-y1)-ethyl}-
N-methylamino }-N'-propvlbenz e

This was prepared from 4—{N-[l-(S)-(3-methoxymethoxyphenyl)_-z-(3-(S)-_
methoxymethoxypyrrolidin-1-yl)-ethyl}-N-methylamino }-N'-propylbenzamide . in 97%
20  yield according to a procedure similar t'<_) that described in Example 2.

'f NMR (270MHz, free amine, CDCl,-DMSO-d6) & 8.85 (1H, br.s), 7.69 (2H, d, J =

9.2Hz), 7.11 (1H, t, J=7.7THz), 6.98-6._90 (1H, m), 6.82-6.68 (SH, m), 5.06 ¢(1H, dd,
_ J=6.2, 8.4Hz), 4.30-4.18 (1H, m), 3.67 (1H, br.s), 3.40-3.30 (2H, m), 3.15-2.95 (2H,
25 m), 2.86 (3H, s), 2.85-2.67 (2H, m), 2.63-2.56 (1H, m), 2.55-2.43 (lH, m), 2.15-1.98

(14, m), 1.70-1.52 (3H, m), 0.96 (3H, t, J=7.3Hz).

HCI salt: amorphous solid.

1R(KBr) : 3350, 1610cm™.

MS m/z: 397(M").
30  Anal. Caled for C;3HyN;O5-HCI2.3H,0 : C, 58.11 ; H, 7.76; N, 8.84

Found : C,57.82 ; H,8.06 ; N, 9.24.

Example 35



15 | Exanpl e 34 Preparation of 4-
(N—[ 1-(S)-(3- Hydroxyphenyl) 2- (3 (S) - hydroxypyrrolidin-1-yl)eth
met hyl am n&P-9¥12137opy| benzani de Thi s was prepaﬁ%?’gwl
{ [ 1- (S)- (3- et hoxynet hoxyphenyl) - 2- (3- (S)
nmet hoxymet hoxypyrrolidin-1-yl)-ethyl]- N- met hyﬁ-,am no) - N - propyl benzani de in
97% 20 yi el d aI():cordl ng to.a ' th d

Exanple 2 :"'L NAD T0N Wi 2 B /] e
8.85 (1H br.s), ol tfhind)-N- ]b@nz?a ae 7 11 (1H, t, J57 7Hz)
6.98-6.90 (1H, y

. J= -
4.30-4.18 (1H m 3. 670 @isplution ogﬁ [14(5)3(3slwd(wphwl)-%(3r§)zh)@somﬂrolzhn -1-

,. 2.86 (3H, 1 H,
> 15 108 {reSy ey gﬁ?%@j&é Wégfj% 95(22213%*91 ;f; saﬁ??
HCl  salt: and ph@uEmi-@QHCN (0.9ml) was(adBed N,IN ro gRne 41m
397_(!\/[err]?. 38 B-tﬂ .Calf: Tg (er (}H[.er Qpe?ﬂ Oﬂgrr ]-H 2. 3H err] (.))
C, 58.11; H 7. 78" N8 - TG, 882 M 806, N9 '
and WWearimatnsteydipgseghene 5 D 0 BGet portegperiied” " Wiy
98/ 12177 stirring for 22h at room temperature, 25%-NH,OH was added to the mixture and

PCT/ 1 B97/ 01021 ) . 67
Preparation- ofextracted with CHxCl,, The extract was washed with brine, dried (Na,SO,) and

4-{N-[2-(3- (S) - Hydraxy y:f {o 'vg v;n 1) wilich %)as(p%nﬁgé 99)&4 PRNShrsmato-graphy (silica
§ i Sl Y hromatoreraphy,

et hyl ] - N- et hyl am ncJ enza

4-{N-[ 1- (S) -\03- hgalusgxgzlflb@lme)OH wmem)mqaffmdyq@zmgtsmmmmte amorphous
yl')-ethyl]-Nnmethyl am no}-N -propyl benzam de (100ng, 0.252mmol) in MeOH 5
(0.1mM)-CHerr]CN (0.9mM) was added NN-dii sopropyl et hyl am ne (0.0641m ,

0. 353mmol ) 'mmwmmmné ﬁDOl;pwmt(nH,n@ J=48 sm[)e'r 23 (UH, & J47.7Hz),
(0.6m ) at roomtenperature. ri

tenperature, 25%- RP1[5e?7r(]5§ﬂ“ﬂa§ Oécﬁzl%(ltl‘l) mhé m@gﬂﬂé’ IaﬁeP 8. 8%‘}1) @2?14&'&@@1 m),
with CHerr]d [ef 'ﬁésﬁhﬁ) 45.8.85 (msng%hq 14, [da, g Ber2, M’ﬁﬁ‘. 0} (IH, dd, J=5.9,

(Na[err]S(err]) concent r at Ive brown oil,
purified by Kol ulth8Hz) 35t 3Q Hahm), %84 (F4 $)02.72 GHH, &g/=9.5Hz), 256(1H dd J=4.3,

CH c1 / f 55 5 t
Cor ] 1 NVR ( 2roNSTEk 282, HE s R g [Qﬁr]g@ 185505 G SapBOPISHL
7.24 (1H, t, J=TI=TIHz). 690677(5H rr), 6.05-5.90 (1H n), 510(1H
dd, J=5.9, 8.8 25- 4, .77 (3H, _3.45-3.35 (2H,
3.11 (1H dd, T%Cbsal é?‘lﬁ‘i (1H dd, J 5& 155) 12. 8Hz), 2.&5-2.?())
(1H m, 2.84 (3ﬂl(n§ét, fr@leHmé)“‘BS@; léf&rﬁ‘HZ) 2.56 (I'H, dd, J=4.8,
9.5Hz), 2.38:2.25 (1H, m 0 (1H 'm). 1.85-1.55 (4H n), 0.97 (3H,
t 20 MS m/z 41 (M+

. Anal, Calcd for C24H33N;3;03-HCI-0.5H,0 : C, 63.08 ; H, 7.72; N, 9.19

Found : C,62.89; H, 7.77 ; N, 9.25.

25

hydrox lidin-1-vI)-ethvi]l-N-methylamino }-N'-pr: enzamide

A mixture of 4-{N-[1-(S)~(3-hydroxyphenyl)-2-(3-(S)-hydroxypyrrolidin-1-
yl)-ethy[]-N-methylamino}-Npropylbenzamide ~ (100mg, ~ 0.252mmol),  t-butyl
bromoacetate (0.0409mi, 0.277mmol) and K,CO; (38.3mg, 0.277mmol) in DMF

30 (1.5ml) was stirred at room temperature for 2h. H,O was added to the mixture and
extracted with AcOFEt/toluene=2/1. The extract was washed with water,brine, dried
(Na,S0O,) and concentrated to give pale brown amorphous, whiéh was purified by
column chromato-graphy (silica gel 6g, CH,Cl,/MeOH: 30/1-10/1) to afford 80.1mg



J=7.7THz) . HCl salt: anorphous solid. ~ 1R(neat, free am ne)
3350, 1610cnferr]. 20 MS nmlz: 412( M+H) . Anal . Cal cd for-
Cerr]H erds kaﬁﬁ%m err]:HO .0.5H err] O C, 63.08;, H 7.72; pi\raBeridioz
Found C, 62. 7.77; N, 9.25.

Exampl e 36 25 Preparation of 68
4-{N-[1-(S)-(3-t-Butoxycarbonyl net hoxyphenyl )-2-(3-(S)-

hydr oxypyr r-ol i é’g&]ﬁ met hyl am no}- N - propyl benzam de '
A m xture of 4%%%‘?‘%@? !‘/%dr\éz)xyphenyl) 2-(3-(S)-hydroxypyrrolidin-|-
yl)-ethyl]-Nnethyl am no}-N -propyl benzam de (100nyg, 0. 252mmol ),

o RO PRI st (i any 5 ol gt

was added to ttlzhﬂ;wtwshz%anqmbm) 6:03- saot(eH m)tmosa\cKBEtddt ﬁ&lkr&a&ﬁt)m 4Bn@H,
extract was washed Wt wat er rrne, t
to give pal & behW25afdBAhdum). W'éﬁs\/(&g ﬂﬁf ?‘PPéH{{N@g§OS)2 %Qﬁr&%& (e &d
chr omat o- graphg\ég ,%g%g@%@ﬂsoﬁﬁ%slﬁi eH [H N PH1 B, T=08HE), 2.4 e odd)
80. 1ng
PCT/ | B97/ 01021 J=4.8, 9.5Hz), 2.38-2.25 (1H, m), 2.16-2.00 (1H, m), 1.85-1.50 (4H, mg)g 1.46 (9H, s),
629 of white S err]H NWR (270VHz, CDC [err 8 . 7.65 ...
EZH,/()d, J=9. 2H?)ad§oéegglﬁ?ﬁﬂz? J:7.[7Hz%, 6. 9456.86 ([2H, ]r’r; 6.82-6. 72
(3H, n), 6.05-5.90 (1H, n), 5.09 (1H dd, J=6.2, 8.8Hz), 4.48 (2H, 5 s),
4.254.18 (1H, 3.45-3.35 (2H, m), d, J=9.2, 12.8Hz), 3.00
(1H, dd, (10 mﬁ =5.9, 12. 8Hz§ 2.95 2. sw, 2.83 (3H s), )2 71 (1H,
d, J=9.5Hz), 2 Podbatatidn @ v | B 1

bthbxvphesB-2
2.16-2.00 (lH (9H, ), ~ 0.98 (3H

J=7.3Hz) . 1)-ethyl}-N-meth lammo ’- -pro} l Exanpl e 37
Preparation Of - - bonylmethoxyphenyl)-2-(3-(S
4-{N-[1-(S)-(3-Car boxyma?lng%/ hoefn { [l(g)p butoxyga)gy%r;yrro |(¥p f)- (3-(5)

yl)-ethyl]-N bx;obcypyrmﬁ]dm\ll-ybmmm] Hemzﬂmhnhmo}-N’-propylbenzaﬂudeA sol u&&odﬂna,of
R e e e T
15 0. 157mol ) té:ﬂpérﬁ!ui'é g6 DEhet 'lrhe aﬁivént( Wwas pvapodatét] éFhe] @sidae rv}as(dlssbiﬂe)i nas
stirred at r OOT:H;CIZ and 1. OM hydrogen chloride solution in diethyl ether (1ml) was added. The -
white powder was collected and washed with Et,O and dried under reduced pressure for
6.5h at 45°C to afford 86.2mg (quant) of white powder.
20
.. HCl salt: white powder.
' NMR (270MHz, CDCl;-DMSO-d6) 8 12.49 (1H, br. s), 7.79 (2H, d, J=8.4Hz), 7.42
(1H, br. s), 7.23 (1H, t, J=7.7Hz), 7.07 (2H, d, J=8.4Hz), 6.85-6.76 (3H, m), 5.95-5.80
(1H, m), 4.53 (2H, s), 4.50-4.40 (1H, m), 4.00-3.70 (4H, m), 3.50-2.50 (3H, m), 2.80
25 (3H, s), 2.50-2.00 (2H, m), 1.75-1.55 (4H, m), 0.96 (3H, t, J=7.3Hz).
1R(KBr) : 3400, 1730, 1610cm™. | -
MS m/z: 456(M+H) *.
mp. 108-110°C
Anal. Calcd for C2sHasNaOs'HCI-3.58,0 : C, 54.10; H, 7.45; N, 7.57
30 Found:C,54.07 H,749;N, 739

- Example 38
Preparation __of 4-(N—[11$)—Phﬂx -2-(pyrrolidin-1-ylethyl}-N-methylamino } -




tenperature for 1.5h. The solvent was evaporated. The residue was dissolved
I n CH err]d[rer] and |.OM hydrogen chl oride solution in diethyl :
et her (1nl) weesnattfed. The whi te powder was col | ect ed REI/TRIZAEZL W t h
Et[err] O and dried under reduced pressure fo69 6.5h at 45[err]C to
afford 86.2ng (quant) .of white powder. 20 HCl salt: white powder.
[err]H NMR (270MHz, CDClf[err]- DIVISOd6) [err] 12.49 (1H, br. s), 7.79 (2H,
dJ84Hz)74§L.mL|hQn£§_f(lldEl s)723(1Ht,J77Hz)707(2H d,
J=8.4Hz), 6.85-6, : . .
4.50-4.40 (1H, M "3‘%' 550 iinel “ '
s), 2.50-2.00 (2H,. rr) ,This @5& ﬂreﬁeﬁed ﬁHm tlk mlﬁtu%of Z-Iﬂ{)-phen}'hz-(ﬁym)hdm- -yl)ethanol

| R(CKBr): 3400, 173q_(sk rPi‘P“yq%a{PX olidjp-1 -yl)etlll\é%opénd met?xyl( JI\AIF:%E'}l{y(i’\amnl'nobenzoate in 52%

108-110[err] C

Qerr]Herr] § eryidcﬁu%idmm I\Pro'ééﬂlﬁé Eihﬂlarﬁthit"déh@nbdd in Exﬂﬁplel‘i (.)7 57 30
Found: C, 54.07 H,

Exanpl e 38 Prepar at i on

ot 1oh3-(S) - Phemy o pYohi, %ﬂcﬂy&'ﬁs%t&}‘i I, DedBizy E719b (SH; m), 6.78 (A 4,
PCT/ 1 B97/ 01021 J=9.2Hz), 5.17 (1H, t, J=7.3Hz), 3.84 (3H, s), 3.04 (2H, d, }=7.3H£92.86 (3H, s),
propyl benzam de t .
4-{N-[1-(S)- pheﬁ;ﬁs'%‘;f&h r%/y 12%11155;?151emy| ] - N- et hyl ami nol benzoat e

This was preggared fromthe m xture of

2- (R) - phenyl - 2 _p rroI|d| n- ' and )
1- (S) - phenyl - - Ala f =i & 0at e i n

01§ o Ly s AN (R G E
323 gﬁg g gi N-ﬁ@tt@&ﬂpnmben@am n((j 21|Q‘(JJ%71 y;e|l_ldz )accozrdglg t(g;a) prsoisemﬂe (sirpilart to that
2. 65-2. 45 (4H, #?Q"k%ﬁ*ag@ﬂ% ﬁﬂ‘) m 10 . (ii)
4;]{N-[I-(S)15>henyl ]:2-(pyrrol : di n-1-yl)ethyl]-N nethyl am no}benzoic acid
Thi - - (S)
o 5 2T SO B 4 S S

5 2
EDgt[e”] Dwgi_}cd%) E([d.gfr M)esko((m)brsé 4.00- 3,00([91@ WE%I(I,QWM, -1.90 (4H,

20
- propylbenzamide o
' This was prepared from 4-{N-[1-(S)-phenyl-2-(pyrrolidin-1-yl)ethyl]-N-
methylamino}benzoic acid and n-propylamine in 56% yield according to a procedure
similar to that described in Example 1 (iii).
25

'H NMR (270MHz, free amine CDCL) & 7.65 (2H, d, 3=8.8Hz), 7.36-7.20 (SH, m),
6.79 (2H, d, }=8.8Hz), 6.05-5.90 (1H, m), 5.14 (1H, t, J=7.0Hz), 3.45-3.35 (2H, m),
3.04 (2H, d, J=7.0Hz), 2.84 (3H, s), 2.65-2.45 (4H, m), 1.75-1.50 (6H, m), 0.97 3H, t,
J=7.3Hz).

30 HCI salt: amorphous sohd
1R(KBr) : 1610cm™.
MS m/z: 366(M+H)". |
Anal. Caled for CsHuN;O-HCI0.5H;0 : C, 67.22 ; H, 8.09; N,10.22



7.02 (2H, d, J=8.8Hz), 580(1H br.s), 4.00-3.00 (7H, m), 2.85 (3H s),
2.20-1.90 (4H, - 20 (iii)

4-{N-[1I- (S)%DWL# (pyrrol i din-1-yl)ethyl]-N nethyl am no}- Nerrnernienn

propyl benz This was prepared from

4-{N-[1-(S)-phenyl -2-(pyrrolidin-1-yl)ethyl FoN met hyl ami no} benzoi ¢ _
acid and n-propyl am ne i n 56% yield according to a procedure simlar
to that descr|b§ ]Bj-;JdN) 0%@ [err]H NVR (270MHz, free

am ne~CDCl [err] err 7 }J 8Hz) .36-7.20 (5H, m, 6.79
(2H, d, J=8.8Hz), 605590(1H m, 5.14 t, J=7.0Hz), 3.45-3.35 (2H,
m, 304(2H d, J=7.0Hz), 2.84 (3 65245(4H m, 1.75-1.50
(6H m, 0.97 (3H t. =7, 3Hz) . HE—?—@—-ég anor phous sol i d.
1R(KBr): 1610cnp@pdrhti of M5 TH-ZH [Qﬂgﬁfs_ygﬂ@@gybmohdm-l-xﬁnak§1 Mﬂéth&ﬂfﬂ-
Cerr]Herr]Nerr errll 67.22; H 8.09; N, 10.22 W
98/ 12177 3 ropyiphthalimide ahml -
PCT/ 1 B97/ 01021 (R). 9-(3-(S)- R
Found: C. 6748 H & 1357 10, éefared from i 2-(R)-phenyl-2-(3-(S) teﬁ'ghydropyran 2
Exanpl e 39 ylo:afpgpahémleyl)ethangl‘ and = 1-(S)-phenyl-2- (3—(S)-tetrahydropyran-2— .

4-[N-[2-(3-(S d [ 1-
me'E hyl[ am( no§ ?\l l_% rgﬁﬁ%‘f‘ﬁ?ﬂ‘ %&a&gi aXA %-metﬁ}%;mﬁoe#%ﬁrgﬁﬁé’%ﬂ% ?é‘bé? doverfafl om
2-(R) - phenyl 2-fidld @&Jortling te.B pescefhyreaimilar to that deschibedyin\Bxampledi (i) dndy2.) et-hanol

and - (S) phenyl 2-(3-(S)-tetrahydropyran-2-

yl oxypyrroI}i di n- 1-yl )et hanol and 4-methyl am no-N - propyl phthali mde in 16%
over. al b NMR nﬂeé@mﬁa tm%lﬂ%gl MH ar 484 mipaw 3Hepopi bﬂfl n.
Exarrplel(l) and .. 10 eﬁl (free am ne ( ml)

[err] 7.63 (1H684(1ﬂ,81d4gﬁ%6 4 51?2(1 ﬁidlﬁ59 95}&),64@&4(29{1}@91 3]5 (2,
8. 4Hz), 5. 19
S50y 55 S L ot S g el o',
S 3H 8s) o e 2295-22158(5}1(::1)1,251 (18, 3,U=0DHz)R.6 L €HH Xd; J=4.8, Qing)LlﬂZanH ddd,
1.75-1.60 (%H, rf%s%sgéslg(%%gd? 2&?_0;]@@;;1), P78 1,4%(%5;%1 &fnﬁrﬁﬁnﬁgé@. d.

HCl salt: amorphous solid. _

1R(KBr) : 3400, 1760, 1700, 1620cm™. |

Anal. Calcd for C24HzsN;03-HCI0.5H,0 : C, 63.64 ; H,6.90; N, 9.28

Found : C,63.99; H, 7.18 ; N, 9.00.

20

methylamino }-N'-pr: I-2-th§ e oxamide
This was prepared from 2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-(S)-

25  phenylethanol and 2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-2-(R)-phenylethanol and
S—methylaxmno-N'—propyl-Z-thxophenecarboxamlde in 49% vyield according to a

procedure similar to that described in Example 1 (j).

' NMR (270MHz, CDCL) & 7.35-7.25 (SH, m), 7.18 (1H, d, J=4.4Hz), 5.83 (1H. d, -
30  J=4.0Hz), 5.68-5.60 (1H, m), 4.86 (1H, dd, J=7.0, 7.7Hz), 4.62 (1H, d, I=7.0Hz), 4.58
(1, d, J=7.0Hz), 4.25-4.15 (1H, m), 3.40-3.30 (2H, m), 3.32 (3H, s), 3.13-3.00 (2H,
m), 2.94 (1H, dd, J=6.2, 9.9Hz), 2.83 (3H, s), 2.80-2.70 (1H, m), 2.67-2.55 (2H, m),
2.15-2.00 (1H, m), 1.87-1.73 (1H, m), 1.70-1.50 (2H, m), 0.95 (3H, 1, J=7.7Hz)



1R(KBr): 3400, 1760, 1700, 1620cnferr]. Anal . Cal cd for
Clerr]H err]Nerr]O[err] HO.0.5Herr]Q C 63.64; H 6.90; N, 9.28

Found: C, 63Wa998/12177. 18; N, 9.00. 20 PCT/IB97/01021
Exanpl e 40 Preparati on of 1

S5-{N-[2-(3-(S)-Met hoxymet hoxypyrrolidi n-1- yI} -(S)-phenylethyl]-N

met hyl am no}-N - propyl-2-thi ophenecar boxam de Thi s was
prepared from 2- (3-(S) - et hoxynmet hoxypyrrolidin-1-yl)-1-(S)- 25
phenyl et hanol and e 4

2- (13- (S)-net hoxymet hoxypyrrol i d| n-1-yl)- ng(aij-lpﬁ]enyl et hanol and

5- met hyl am no- NPigparatiph- 2- N-E2-Eh{S)-lTydroxypyrrobding Iyl 1 {S)-p

procedure simlar t?t (i). er]Nl\/R
(270MHz, CDO [ e (IH, d, J=4.4Hz), 5.83
Elln g ?07 % IJ—|z ;1 OEZ)Sg'hﬁc 6185 @r@&rédllﬁ'omﬁ')s (N—[&Q3((S)=lmedﬂ>xyﬂmhoﬁypy?roﬁﬂh)l-ylﬁ}-162
(2H ), 3.32 (& -pfypyle@yﬂé"@qs@lmm “propy -th@p eEafPfg %de Ji%g. %34’9 Jield

fe

9.9Hz), 2.83 (3 ' 2.15-2.00
(1A |)*r) A 875 % cg?%ui%'?o %_?r&e&t%g@n‘ﬁ'lar@ tha?d&@nl?eﬁﬁ Hxaﬁﬁle@t., 3=7. 7HS)
WD-98/ 12177

PCT/ [ B97/ 01021 15y nr, : ) _
Exanmle 41 H MR, (270Mlz. free gmine, CDCh) 8 7.38-7.24 (SH, m), 7.18 (1K, d, 1=4.0Hz),

S5- {hl\Fl[2 (3- %@) EbSdr(QHyﬂyI-ﬂOf}Hz)L 5:70-5/60 (IIH,(n;B}j 4;ﬁsg(nm dd 610, B0Hz), 4.30-4.22 (1H,
met am no 0 carpoxam de i

prepzlr ed from 5"5 Fé‘ é% %S%@%ﬁt‘iﬁ ok PR 20T 2535)(2}}]"% 3 6n,s)
(S) - phenyl-et hyl b-75- (yt, faclﬁaylﬂﬁ}) ussp(mydd 21=r4m GPAIEA)E Qa2 3@ L HE i) 278 05
yield accordlngto ure sinilar_to that described in Exanpl e
2. [ err [HL 1?@7195\‘{-)@1'11’#)9@9&@1’1& JEbdHEbr 1) [err] 7.38-7.24 (5H,
n), 7.18 (1H, d, J=4.0Hz), 10 5.84_(1H, d, J=4.4Hz), 5.70-5.60 (1H, m,
88 (1H, dd, J=6.0, 9.0Hz), 4.30-4.22 (1H, m, 3.40-3.30 (2H, m,
15 (1H, diy JESmaric 4cd 8altz pmospl®ns20E (2H, nm), 2.81 (3H, s), 2.75

(
(
d, J=9.5Hz 3 GAH, 1=4.8, 9.5Hz), 2.42-2.30 (1H, n), 2.22-2.05
. 1.80-1.%5“%%‘3,'3#5! ]&qg%m(SH, t, J=7.7Hz). 15 Fumaric acid salt:
phous sol i dMS m/z=38B@KB)") : 3300, 1610cnferr].
Anal. Caled for C;iHzsN30,S-C4H,O40.5H;0-CHLO : C, 57.34 ; H, 7.03; N, 7.71
Found : C,57.37; H,7.31 ; N, 7.79.

3
(1H,
(I H,
anor

20 .
: Example 42
‘ Preparation of 4-{N-[2-(3-(S)-Methoxymethoxypyrrolidin-1-yl)-1-(S)-
henylethyljamino }-N'-pro ide
Q) Methyl ' vpyrrolidip-1-yli-1-(S)-

25 phenylethyllamino }benzoate
This was prepared from 2-(3-(S)—methoxymethoxypyrrohdm— -yD-1-(S)-

phenylethanol and 2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-2-(R)-phenylethanol and

methyl 4-aminobenzoate in 69% yield according to a procedure similar to that described

in Example 1 (i).

30 '
'H NMR (270MHz, CDCk) & 7.75 (2H, d, J=8.8Hz), 7.37-7.27 (5H, m), 6.47 (2H, d,
J=8.8Hz), 5.56 (1H, br. s), 4.65 (1H, d, J = 6.6Hz), 4.61 (1H, d, J = 7.0Hz), 4.35-4.28
(1H,m), 4.26-4.23 (1H, m), 3.80 (3H,s), 3.36 (3H, s), 2.90-2.76 (3H, m), 2.62-2.51



MG m z=388( M+H) [err] Anal . Calcd for

Cerr]Herr]Nerr](err]S. (err]Herr]Jerr].0.5Herr]Q CH[err]O C, 57.34;
H 7.03; Nwwdesfik177 Found: C,57.37; H 7.3 1; N 7.79. 20 pcraBomot0z1
Exanpl e 42 Preparation of . : : '

4- (N[ 2- (3-(S) - Met-hoxynet hoxypyrrolidin-| -ytz)- 1-(S)-'

phenyl et hyl ] am no}- N - propyl benzam de Met hyl
4-{N-[2-(3-+(9) 0 r ol ) )

phenyl et hyl ] am%?@e%?gz?ﬁwm) 2/t fb{ |H§)1\}\g§ {o?% are “from
2-(3-(S)- et hoxynet hoxypyrrol idin-1-yl)-1- (S) phenyl et hanol and
2- (3-(S) - net hoxy ngt 1- vl 2 = ph | &t hal

met hyl 4-am nobe S

t hat descri bedacid in Exarrple I (|) [err]H NI\/R(270M—Iz

CDC1 7.7 8Hz 17-71.27 6.47 (2H,. d,
J=8. [Sﬁé;] ) 55[ ggr ]( 1H, -’3? “?7 PféPaf)QSl ffﬂq %]eth)]'l 2{&’ @F@)-(S?@eé}igxgmqthoaypy[rmhdm—l-

Z) OHE) 90423;’643:1%@-(8) hengle'tﬁ;l'}imnﬂ)}ﬁéizﬁat%vg\;b b %%dfs fﬁzgfll‘% ggto?d?z}é #h protedue shilhtd

PCT/ 1 B97/ 01021t tdescnbed in Example 1 (ii). 72
(2H, M, 2.48-2.42 (1H n), 2.18-2.10 (1H, ), 1.84-1.82 (1H m.

(i) :
4 { N-[2-(3-(9) 'HVNIMR X370MH2x@PCh) 61 7.70 (2H,-d; )8 4Hz5) 7.36+@ 128 | (SHN)] 642 qzBIpenzo

A N[ 2-( SE’I( 2)1-39%%@&@{%9%)? 265 BETPR! 55 L EPUAE VL 7.08), 4.60 1B, 0,1
y1) - 1- (S)- pheny.efidy 4l39m SR 22 402 {0ktin) I3ej4d(3ﬂcepr30bmgsw3§ g ozedire

simlar to SCri

(270MHz, CDC [7e4$[3)H[@r 2]1772 ?@(klﬁm)déyolsésd )m}7 36-7.23 (5H m) 6. 42
(2H d, 10 J=8.4Hz), 5.80 (1H, br. s), 4.69-4.65 (1H n), 4.63 (1H d, J =

L. 0Hz), 4.60 (1H, d, J =7. OHz) 439437(1H m, 4.324. 22(IHr’r)
334(3H S) 1)C 4- R B+{ShiMet heth ¢ Q1B nheyléthvi?anii6
m, 1.95- Sﬁk‘g@%’%’#@r (|||) ’
A-{N-[2-(3-(S) hoxypyrrolidin-1-yl)-1-(S)-phenyl et hyl]am no}-N -

15  propyl benzam deThis was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-
(S)-phenylethyljamino}benzoic acid and n-propylamine in 62% yield according to a
procedure similar to that described in Example 1 (iii).

20 'HNMR (270MHz, CDCl) & 7.49 (2H, d, J=8.5Hz), 7.38-7.24 (SH, m), 6.48 (2H, d,
. J=8.8Hz), 5.95-5.80 (1H, m), 5.46 (1H, br. 5), 4.65 (1H, d, J = 7.0Hz), 4.61 (1H, d, J
| =7.0Hz), 4.32-4.23 (2H,m), 3.36 (3H, s), 3.38-3.31 (2H, m), 2.90-2.76 (3H, m), 2.59
(1H, dd, J=3.9, 10.8Hz), 2.53-2.42 (2H, m), 2.18-2.11 (1H, m), 1.83-1.82 (1H, m),
© 1.60-1.50 (2H, m), 0.93 (3H, t, J=7.3Hz).
25

This was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-

30  (S)-phenylethyl]amino}-N'-propylbenzamide in 67% yield according to a procedure
similar to that described in Example 2.

'H NMR (270MHz, free amine, CDCls) & 7.50 (2H, d, J=8.8Hz), 7.38-7.22 (5H, m),



This was prepared from 4-{N-[2-(3-(S)-nmethoxynet hoxypyrrolidin-1-yl)-I-
(S) - phenyl et hyl ] am no} benzoic acid and n-propylamne in 62% yi el d accordi ng

toa - pWA2LE similar to that described in Exanple 1 (iP¢CNIBI7O0N21

[err]H NVR (270MHz, CDCI[err]) [err] 7.49 (2 d, J=8.5Hz), 7.38-7.24 (5H,
nm, 6.48 (2H, d, - J= 8Hz) 595580(13m), 5.46 (1H, br. s) 465
(1H, . d, J :70Hz) 4.61 (1H, =7. OHz 4,.32-4.23

(3H, s), 3.38-3, @118((214!, d nf)=8 82129.@%5-560((314, m)gy35. ?’%(1@ br. s), 4. {91&;79((52{ 3. 4@'3 28
10. 8Hz), 2.53- waz'i-x dﬁg‘g %]83 (%ﬁ %;,%#z%'?bzghm} B40-3383141 8, £b6-2.13 (1H, m),

1.60-1.50 (2H,

Exanpl e 43 PBGﬂaﬁ’a(Z}hm)oﬂ 65-1.50 (2H, m), 0.94 (3H, t, J=7.3Hz).

4-{N-[2-(3-(9) o lidin:1-yl)-1-(S)- phenylethyl]amno} N -
propyl benzam dehm ;ﬁ?’ orp ous was prepared from

4-{N-[2-(3- (3 - mer how; ”@Bb@%@ﬁéxﬂ-ﬁ"d'nl}")"' 30 o .
(S)-phenyl et hyl ] am no propyl benzam de in 67% yvyield according to a
procedur e. sfml Gal Cd(ﬁoft 29NeQrHOkd d Hof (16 f3t4e 11, 8.05, N, .72 er r | H NWVR
(270MHz, free a I e 50 (2H, d, J=8.8Hz), 7.38-7.22 (5H,
s oM e 2Tk b B8t H .66 ON bod:

PCT/ 1 B97/ 01021 73

6.48 (2H, d, J=8.8Hz), 5.95-5.80 (1H, m, 5.39 (IH br. s), 4.39-4.29
(2H, M, 3.40-3.28 (2H rr) 299-2.8&%, 2.73- 53(3Hn)
2.40-2.31 (144 "Preparatién 2ofl 34.4 Bh-(3-C B8 etho) g

(2H, m, 0.94 (3H ,
1R(KBr): 3350, 16XO¢y
Cl.err]H err] N erg
Found: C, 62. 36 ;
Exanpl e 44 10

Mmmmmugu
V(9 (o O o onbg e ok MBS GO o 2.0

4-{N-[1-(S)-153- Crhéﬁhbﬁﬁhahoﬂybyﬂolicﬂn-(ls)l)enmbbxyrrahdloxyply(S)c(Bwludiothenyl)rz (3-(S)-
ﬁ;[ Q%llu]r eN;)][re Eh%/:?)m?tggegﬁ %%hgg?&;m-i =yDsthagel aﬂ}, metwalS 4Prrr1etgﬁammo én%gagehgl 66%

net hoxymet hoxy pyyi&la |ab63r8m1‘té( hé%d&éﬁk@'smnlar@é‘%at described in Example 1 (i).
1-(S)-(3-chl orophenyl) -

" 'HNMR (270MHz, CDCl;) 6 7.90 (2H, d, J = 8.8Hz), 7.30-7.14 (4H, m), 6.77 (2H, d.
20 J=9.2Hz), 5.11 (1H, dd, J=7.0, 7.7Hz), 4.60 (1H, d, J =7.0Hz), 4.55 (1H, d, J = 7.0Hz), .
- 4.22-4.13 (1H, m), 3.86 (3H, ), 3.30 (3H, s), 3.12-2.94 (2H, m), 2.90-2.78 (1H, m),
2.87 (3H, 5), 2.76-2.52 (3H, m), 2.15-1.98 (1H, m), 1.85-1.70 (1H, m).

25  N-methviamino}benzoic acid
This was prepared from methyl 4-{N-{1-(S)-(3-chiorophenyl)-2-(3-(S)-
methoxymethoxypyrrolidin-1-yl)-ethyl]-N-methylamino}benzoate in  96%  vyield

according to a procedure similar to that described in Example 1 (ii).

30 'HNMR (270MHz, CDCl) 6 7.93 (2H, d, J = 9.2Hz), 7.32-7.10 (4H, m), 6.82 (2H, d,

J=9.2Hz), 5.40-5.25 (1H,m), 4.62 (1H, d, ] =7.0Hz), 4.58 (1H, d, ] = 7.0Hz), 4.30-4.18

" (1H, m), 3.40-3.00 (3H, m), 3.31 (3H, s), 2.95-2.65(3H, m), 2.88 (3H, s), 2.20-2.00
(1H, m), 1.95-1.80 (1H, m).



met hoxymet hoxypyrrolidin-1-yl)ethanol and nmethyl 4-nethylanm nobenzoate in
66% yield according to a procedure simlar to that described in

Exanpl e 1 H NMVR (270MHz, CDCL d, J
= g.ngHg), 3#'%68"7"14 (4H[e;1)r] 6.77 EZH d, 20 5%”2@%””1‘?1"?@%"@’&‘

J=7.0, 7.7Hz), 4.60 (1H, d, J =7.0Hz), 4.55741H, d, J = 7.0Hz),
4.22-4.13 (1H n), 3.86 (3H, s), 3.30 (3H, s), 3.12-2.94 (2H, n), 2.90-2.78

(1H, m, - - 2.87 (3H, s), 2.76-2.52 (3H, m, 2.15-1.98 (1H m,
1.85-1.70 (1H, m. (||)

4-{N-[1- (S) - (3{ED| or HifNef1v(S) ; , oowvmethon

- 25 N- et hyl_.am no benz aC| ; ' This was prepared from
met hyl 4- { N[ 18t Z -(9)-

nmet hoxymet hoxypyrr ol ifhi$- 1wak) epréparkd N- Niedchy | mnqht(smmhler dﬂh@nylﬁﬁf(g-(S)-
yield according to a procedure simlar to that describ Exanpl e

(ii). 30 5[ ermqthpxymrtioxypyrelidinebalrethyl]-N-methylammnogbenzoiq g acid = andpz)n-

57527 oy FEApYAtRE 756 YR pecondile o ghfprge i %&hﬁ* E%beﬂé gl

(3H, m, 3.31 (13(111;) s), 2.95-2.65(3H, n), 2.88 (3H s), 2.20- (1H,
, 1.95-1.80 (1H ). WD 98/ 12177 |
PCT/ | B97/ 01021 - 74
gi i{:\z[l (9)-(3 &le ZJOMHZ, CDC13)6766(2H dJ= 92Hz) 73071|3 (gH m} 678(2H dl]
or opnen 0OX rroli.din
AL i FRAFLE| 005 90 65 W 37 5 0 Jyss RV 68 d Tmloniny 438
d.f 44
ﬁéte D o BB, 4T <G (P25 ik nhas s Bel dl Sho 3R, 9, 313293 (21
n- pr opy Im)2i98-2.78 11 m),c3.85 GHo8)d2. ﬁg—Ztﬁ @Pbrﬂﬂc@dt;irk@% (Hif,l m), k51176t

d bed H NVR (270MHz, CDC
[gf(r:]rI 7666|(2HE>@ﬁp58’ 69‘i|§z4)](2ﬁvi"§%°?8(f?“ 7[3%25]6. 78 '((2H, d, 10 J:g?rer]zg,
6 02-5.92 (1H n), 5.07 (1H dd. J=6.6, 7.7Hz), 4.60 (iH, d, J = 7.0Hz),

4555 gt 43 = 7 0), 4 25-4.12_(1H, 3.45-3.35 (2H, -m), 3.30
(3H s) 2-2.93 (2H, 172, 90- M . 2.85 (3Hs), 2.75-2.52
(.3H, TT), 2. 13- Prifarit : 3

N-m ino }-N'-propylbenzamide |
This was  prepared from  4-{N-[1-(S)-(3-chlorophenyl)-2-(3-(S)-
methoxymethoxypyrrolidin-1 -yl)-ethyl]-N-methylarmno}-N'-propylbenzam1de in 83%

20  yield according to a procedure similar to that described in Example 2.

'H NMR (270MHz, free amine, CDCl) & 7.67 (2H, d, J = 9.2Hz), 7.30-7.14 (4H, m),
6.79 (2H, d, J=8.8Hz), 6.03-5.94 (1H, m), 5.09 (1H, dd, J=6.2, 8.8Hz), 4.27-4.18 (1H,
'm), 3.45-3.35 (2H, m), 3.09 (1H, dd, J=8.8, 12.8Hz), 3.01 (IH, dd, J=6.2, 12.8Hz),
25 2.93-2.80 (1H, m), 2.84 (3H, 5), 2.72 (1H, d, J=0.9Hz), 2.57 (1H, dd, J=5.0, 9.7Hz),
2.38-2.27 (1H, m), 2.17-2.02 (1H, m), 1.80-1.55 (481, m), 0.98 (3H, 1, J=7.3Ha).
Fumaric acid salt: amorphous solid.
1IR(KB) : 3350, 1610cm™.
MS m/z: 416(M+H)Y’
30

Example 46

Preparation of

ethvlamino}-N'-pr:



, M, 1.69-1.54 (2H, n), 0.98(3H t, J=7.3Hz). 15

(1H

Exanpl e 45 Preparati on of

4-{N-[ 1- ( S) - O BMIMFTbphenyl ) - 2- (3- (S) - hydroxypyrrol i di n- 1-yl ) - BERFBI701021
N met hyl am no} - N - propyl benzam de 25 Thi s was pr epar ed

from 4-{N-[1-(S)-(3-chl orophenyl)-2-(3-(S)-
met hoxynet hoxypyrrolidin:1-vl I
83% 20_ vyield addordi-rga&ha e ¥ X EER
Exarrple 2. me[t lzIrJn OM—Iz free am ne CDCl[err]) [err] 7. 67
(2H, d, J = 9.2Hz H, n) 9 (2H, g
6.03-5.94 (1H, rr), 5 og"h(smas omepareda foom SZMS)-ﬂtmrgmmh;dsr (-yn- ~(S)-phenylethanol

12 8k0). 25 o 8405 o QAR AfgroryBtnyspyh-2YR) phebythandl, S iplim, o 4-

(IH dd, J=5.9, Shethlaminobenzoatin3$4°3 yitld 4ccording to £ piocedurd Zinfilkrro thiat described in

1.80-1.55 (4H, m, 0.98 (3H, t, J=7.3Hz). Fumaric acid salt:
anor phous sol i d. Example 1@ kgr): 3350, 1610cnierr].. MS i z:
416( MrH) [err] 30 _ ' Exanmpl e 46

Preparation

4- {N-T2-(3:(8) - F|‘H61MB>(EZVQMH;; &DChL19 7.89 (B).- b Hen§R2Bzh 1. 38-R22 (5H, m), 6.78 (2H, d,

methylam 0o} - N - BLORML 3 AALSItH, m), 5 MR1PE d e, 8.8H2), 3.84 BH, 3), 3.18-3.00 ((237

Methyl . 104- fd) 2. 95-(2375((3}1,1‘:1)“2'89!63’1‘1!3)126041 S0 GI), nl; 2.35- IpS(H, ety | ] -

met hyl am no} benzoat e his was prepared from
2-(3-(S)-f1uoropyrrol I d| n- 1 yI) 1- (S) phenyl et hanol ' -and
2-(3-(S)-fluorop ' 2 Sy il hasoy i iy
5 met hyl ami nobenzoate I n 54% yi feld accor di ng to a proceure Siom I ar to
that described iacd Exanple 1 (i). [err]H NVR (270MHz,

T2 L) (811, 7,9 7 e ghoged 80 md PN LS g - >
3.18-3.00 (2K 1Phenylethyl]2NObetRylamino3bénzojte i 199%(;ae|d asyordihg6i0- # pieedute! similar
2. 15_ 1.85 (2H, nlo that described in Example 1 (ii).-

'H NMR (270MHz, CDCls) § 7.92 (2H, d, J = 8.8Hz), 7.40-7.10 (SH, m), 6.83 (2H, d,
J=8.8Hz), 5.40-5.00 (2H, m), 3.40-3.15 (2H, m), 3.10-2.70 (4H, m), 2.90 (3H, s),
20 2.30-1.90 (2H, m). '

(i) 4-{N-[2-
lbenzami

This was prepared from 4-{N—[2-(3~(S)-ﬂuoropyrrohdm- -yi)-1-(8)-

25 phenylethyl]-N-methylannno}benzoxc acid and n-propylamme in 73% yield according to

a procedure similar to that described i in Example 1 (iii).

'H NMR (270MHz, free amine, CDCL) & 7.65 (2H, d, J = 8.8Hz), 7.37-7.22 (5H, m),

6.79 (2H, d, J = 8.8Hz), 6.03-5.92 (1H, m), 5.25-4.95 (1H, m), 5.11 (1H, dd, J=6.2,
30  8.4Hz), 3.45-3.35 (2H, m), 3.18-3.02 (2H, m), 2.95-2.72 (3H, m), 2.87 (3H, s), 2.63-

2.50 (1H, m), 2.18-1.85 (2H, m), 1.72-1.54 (2H, m), 0.97 (3H, t, J=7.3Hz)

HCl salt: amorphous solid.

1R(KBr) : 1605cm™.



(i)

4{N—[2 (3- (S) Fl uoropyrrolidin-1-yl)-1-(S)-phenyl ethyl]- N-rrethylamno}benz
oic . Thi s was preparedfrom :

et hyl 4- (Y82 (5’(3) f1uoropyrrolidin-1-yl)-1-(S)- 15 PCTABS7I01021
phenyl et hyl ] - N- met hyl am no} benzoate in 100%6yi el d according to a procedure

simlar to that described in Exarrplel(ii). [err]H NMR
(270MHz, CDCl[g,{g],,)zjgaf(M+ *92 (2H, d, J 8. 8Hz) 7.40-7.10 (5H, m,..6.83
(2H, -, J=8. 8Hz) OSOO’AZH m ., 3.40-3.15 (2H, , 3.10-2.70
(4H n), 2.90 (’@H CgbcdelOCnHzoI\B@F ©leD.3H19-CkjO : C, 63.02' H.i7.84: N, 9.19.

4-{N-[2-(3-(9) ng'xﬁ&)f@péﬁééﬁﬂdt%lw’b)ﬂl (S)-phenyl et hyl ] - N- et hyl am no}-N -

pr opyl benzam d Wwas prepared from

4-{N-[2-(3-(S)-fluoropyrrolidin-l-yl)-1-(S)- 25

phenyl et hyl ] - N- met hyl am no} benzoi ¢ aci dénd E‘W opylamne in 73%yield
escribed in Exarrpl el

according t a procedure SI m | ar
6y S

(IH m,
(2H m,
250(1Hn) : . O 7, I .94 (2 '

HO salt: anor igd ibenzoat 1R( KBr) 1605cn{ err] VO 98/ 12177
PCT/ 1 B97/ 01021 .

m z 384( |v|+ [err]  This was, preparedy frop %[(é'(ﬁ'ﬁ(eé‘ﬂx}’ﬂ[’@?@jp@°hé“ 'oylhll[@r)'r] 0

QCHgy r]o . C, 6ghddglettidnol afdt;2-[3- (sa-xﬁ&hoxymetho@gyﬁdldx&l ;@)22 g%)—pﬂénylgthﬂml Rhd
Preparati on of methyl 4-methylaminobenzoate in 49% yield accorémg o a procedure similar to that

4-{N-[2-(3- (S)dé\ggﬁM?g g}&ypwrolldln | -yl)-1-(R)-phenyl ethyl]-N
met hyl am no}- N - propyl benzam de (1) Methyl
4 {N-[2-(3-(S)-net hoxynet hoxypyrrolidin-l-yl)-1-(R)-phenylethyl]-N

- et hyl am npd beng T, r
2 (3y(S) rr?thoxy?rr@?:ﬁéxypyrro?Dg“%a7£#¢}'¥?§§?I§§ﬁ£)eg}34'Pfg(5H, m), 6.78 (2H, d,
J=9.2Hz), 5.17 (1H, dd, J = 7.0, 7.7Hz), 4.58 (1H, d, J = 7.0Hz), 4.53 (14, d, J =

6.6Hz), 4.22-4.15 (1H, m), 3.85 (3H, s), 3.68-3.52 (1H, m), 3.28 (3H, s), 3.08-3.04 (2H
m), 2.86 (3H, 5), 2.76-2.67 (1H, m), 2.62-2.51 (2H, m), 2.08-1.97 (1H, m), 1.83-1.72
(1H, m). '

'y

- 20

methylamino }benzoic acid :
This was prepared from methyl 4-,{N-[2-(3-(S)-methoxymethoxypyrmlidin-l-
: y‘l)-l-(R)-phenylethyl]-N-methylamino}benzoaté in 100% yield according to a
25  procedure similar to that described in Example 1 (ii).

'H NMR (270MHz, CDCL) & 7.89 (2H, d, J = 9.2Hz), 7.33-7.18 (SH, m), 6.75 (2H. d,

J=9.2Hz), 5.15 (1H, dd, ] = 7.0, 7.3Hz), 4.57 (1H, d, J = 7.0Hz), 452 (1H, d, J =

7.0Hz), 4.25-4.15 (1H, m), 3.33 BH, s), 3.05 (1H, d, J=6.6Hz), 2.88-2.84 (1K, m),
30 2.85(3H, 5), 2.76-2.62 (1H, m), 2.50-2.61 (3H, m), 2.07-2.02 (1H, m), 1.78-1.73 (1H,

m).

(iii) 4-{N-[2-(3-(S)-Methoxymethoxypyrrolidin-1-y)-1-(R)-phenylethyl]-N-




phenyl et hanol and

2- (3-(S) - met hoxynet hoxypyrrolidin-1-yl)-2-(S)-phenyl et hanol and '

met hyl 4- net WO 88H24%benzoate in 49% yield according to a proceBOTEBION2A ar

to that described in Exarrplel(i). 12 [err]H NMR (270MHz,

CDC [err]) [err] 7.88 (2H, d, J = 8.8Hz), 7.34.7.23 (5H, n), 6.78 (2H, d,

J=9.2Hz), 5.17 (1H dd, J = 7.0, 77Hz)458(IHdJ:70Hz)453(1H
= 6MMM385(3H5)368352(1HW)

B ok Sy 5o B apepned o SN Shmen bbbyttt 11

(R)-p henylethyl]-N-methylammo}benzozc acid and n-propylamme in 60% yield

2-(3-(9)- I\/Ethox met hoxy rroll in-1- ( 1]-N
am no} benzaﬁqpr@esaoaproce ure simi a”er#laidm@iﬁé%‘ efﬁ! et hyl. -
2-(3- (- rret hoxyrret hoxypyrrolidin-I-

(R - phenyl - N- et hyl am no benzoate in 100% yield according to
procedur e Hl 279@‘1&@@‘3@ 7.6B&2H, & Jex 2piz) 713‘{742)4 (5H, m), 67?821'1

B e gt . s o0, b, 05 s

.75
7.0Hz), 4.52 ( m d,J 3 Z0Hz), 4.26-418 X 1Hn)2 3-48-1.34 (2H, m)) 3. 29 (3H, §B3B,065(2H, d,
.0

%5\ 50. 2"61‘1(%9*%%&) 2 83508H 1. 23 oo 2 B0 M 2 %35?209%

8/ 12177 10 2.11-1.98 (14, m), 1.84-1.72 (1H, m), 1.65-1.57 (2H, m), 0.97 (3H. t, J=7.3Hz).
PCT/ 1 B97/ 01021 ( ). (16, m), (2H, m), ( v )

met hl am no} - N - propyl benzam de This was prepared from_

4- (N-[ 2- (3-(S) - met hoxymet hoxypyrrolidin-| =1

(R) - phenyl et hyl ] - N- rret hyI am no} ben20| c am%@a%#%&- propyl am ne in 60% y| eld
according to a pPrepatitios . 3-(5 ey jes 3-(R N-
[err]H Nl\/R(270M—Iz 763(2H d, J :92Hz) 7.34-7. 24
(5H, m, 6.79 (2BE ?‘[’)“g“ﬁp €5 98-5.82 (1H, ), 5 13 (1H t, J =
7.3Hz), 4. 5815 1H, d, JThis6 aﬂedSAf 4-{N{[2 3-9-mbthex§m@iﬂb)n oﬁ&mél{ I-
(IH M, 3.43-3.34 (2H 3N )g m; 3{06[ deI—(| )_(a, y yﬁ kxS
2.91-2. 88 (1H nfR)-phegyiethiy]}-N-methylamino Iﬁff?mlbenﬁim! o, lBllaﬁswe{dzPFWﬁ*img 19 2

2.11-1.98 (IH, "iamcédlﬁésﬂml?i?tdﬁiz&dé&nbé&ﬁ%xhnéiei% m, 0.97 (3H t,
J=7.3Hz). Exarrpl e 48

ON
l\)’-‘

N wac

g-b-
N\_/rhf—t-r-“ﬁ—
ZIZ"’I\)WLI

y

wWiloZzo< N
DR
I — —r

23

'H NMR (270MHz, free amine, CDCly) & 7.59 (2H, d, J=0.2Hz), 7.28-7.16 (5H, m),
20 6.75 (2H, d, J=8.8Hz), 6.07-5.94 (1H, m), 5.12 (1H, t, ]=7.3Hz), 4.18-4.13 (1H, m),
© 3.35-3.27 (2H, m), 3.03 (2H, d, J=7.8Hz), 2.92-2.86 (1H, m), 2.73 (3H, s), 2.66 (1H, d,
J=9.9Hz), 2.50 (1H, dd, J=4.8, 9.7Hz), 2.38-2.33 (1H, m), 2.09-1.96 (2H, m), 1.67-
1.46 (3H, m), 0.90 (3H, t, }=7.3Hz) -
1R(neat) : 3350, 1610cm™.
25  HCl salt: amorphous solid.
Anal. Calcd for CsH3 N3O HCI-1.9H,0 : C, 61.52 ; H, 8.37; N, 9.20.
Found: C, 61.33 ;H, 797 ; N, 9.33 .

30

ethylamino }-pyrrolidin i

This was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-
(S)-phenylethyl]-N-methylamino }benzoic acid and pyrrolidine in 77% yield according to



paration of

N-[2-(3-(S)-Hydroxypyrrolidin-1:yl)-1-(R)-phenyl et hyl ] - N

hyl am n _Opy| benzam de 15 This was prepyHcSFABL I
4-{N-[ 2- (39‘}@% Uhoxymet hoxypyrrol i din-1-yl)-1- Rl

(R) -phenyl et hyl | - N-net hyl ami no} - N - propyl bexgzanm de in 15%yiel d according
to a procedure simlar to that described in Exanp Ie 2. [err]H

AL ARl i (0 22T

J=7.3Hz), 4.18-4.13 (1H, 1), 3.35-3.27 (2H, ,’03 oH, d,

2780 (11 ﬁdgzﬁﬁrﬁn(é'?wﬂz o &753 Ghi 43%68*%35% P (30 8 PhEER o

1.46 (3H m, G-Pfufyskl ngaHJ ad, 13579 73Hz), 486 662(11@64 J=7.8B5Y) 4.6 184 nddeJ=+1.0HDS

HC salt: anorphous soli

|C::[ er (rj] H[Cer r§ N[ 42130 . w13 qz'éﬁFe(ﬂH} @), 3:30@1']52) 3H2 %%szNm).gZ 83 (3H, s),
613
Exanpi e 49 30 575%%%(4!? oy 2030- P74 G6H, m)

4-{N-[2-(3- () - Met hoxymet hoxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N
nmet hyl am no} - pyrrol i di nebenzam de - This was prepared from

4-{N-[2-(3-(9)- rret hoxynet hoxypyrrol'l'dnl' n%@

accordin

PCT/ | B97/ 01@21methylammgt mrohdmehgg;gm; e
d I
E)rZ(;gE/le” eCledm[ e?:] ; 0 er rafvag‘?’zgﬁa'( ‘ﬁ'défi‘ lgl@lg-(aa’) ﬁietﬂo)q;methoxygayn[oﬁ&hlﬁylw

Pre
4-{
met

{

21 2 Ea <(:|1H i J{®)- ﬂwnylpttﬁl]m-memylminp}-jayﬁommebemde an 0% mld @ccqrdmgouqza

56 (1H, dd, . 62-3.52 (4H, 3.30 (3H,
s), 3.12-2.97 P%CQWSi@%?E@Fﬁég?%edﬁ‘wfm@% 254 (4H, (r‘r) D . 1 o
(6H m Exanpl e 50

(N [2- (3 (5 - DRG0 155 GOEY) ST ey PARE) 96723 (5EL, m

met hyl ani no} - pyrfoqbid ynRRESEANE 44 (1H, dd, J=6.2, 8.8Hz), 4.24-4.20 (1H, m), 3.68-3.52 (4H,
m), 3.12 (1H, dd, J=8.8, 12.6Hz), 3.03 (1H, dd, J=6.2, 12.8Hz), 2.95-2.87 (1H, m),
2.81 (3H, ), 2.75 (1H, d, J=10.3Hz), 2.55 (1H, dd, J=4.8, 9.5Hz), 2.35-2.27 (1H, m),
2.17-2.03 (1H, m), 1.98-1.82 (6H, m) '
20 1R(neat) : 3400, 1610cm™.
.. HCl salt: amorphous solid.
Anal, Calcd for C2eHaNsO,-HCI-2H;0 : C, 61.65 ; H, 8.08; N, 8.83
Found : C,61.86 ; H, 7.79 ; N,9.02.

25

Preparation of

henyl 11-N-methvlamino }-N’-ethoxybenzamide
(1) Methyl

methylamino }benzoate _
30 This was prepared from methyl 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-

yl)-l-(S)-phenylethyl]-N-methylé.mino}benzoate in 100% yield according to the

procedures similar to those described in Example 2.



This was prepared from 4-{N-[2-(3-(S)-nethoxynet hoxypyrrolidin-1-yl)-I-
(S) - phenyl et h N- et hyl am no} - pyrrol i di nebenzanm de in 51%y I ng
to a 63&&} simlar to that described in Exanple 2. lpgjfgngﬁﬁ(ig*lr]H
NVR (270MHz, free amne, CDCl[err]) [err] 7. (2H, d, J=9.2Hz), 7.46-7.23
(5H, m, 6.79 (2H, d, J=8.8Hz), 5.14 (1H, dd, J=6.2, 8.8Hz), '

SRR G Bl Gk 5 190l e a7 8 Ak o BB .

(2 1T7 Czi o% 12H3HJ=)=9 zﬁz)SEs (sml dd, 1959, 60}&) 5&24-4 20(135- % gvss:sL(m s 3.13(1H, dd,
2T 208 (I O e TR Lod Sl 29 apdbH S A% REMET LS. aa,
qerr]H err] N egrg gf%@l} ?[98 %gtﬁﬁﬁ;%@ 297-205(PA; mb11.60-080(2M,m$- 83

Found: C, 61. 86;

Exanple 51 5 Prepar ation of
4-{N-[2-(3-(S)-t.art- ) E YD\ :
phenyl et hyl ] - N- FetRyEmHor~N— SXyOE 48 :

4-{N-[2-(3- () - fusd ;mmmc_r}aggz@gwl yl) 1- (S) phenyl et hyl] N

met hyl am no} benzoate was, pr ro

4- {NY [ 2-(3- %S) et hox%ea ﬁBS(%fP}"&PPo?fnmethyl (N ?3-(§>hy@roxypy%ohdm- 1-y)~(S)-

yl)-1-(9)- phenygﬁéng)&ﬂ 1M\ @M@G&;&s&éqa&ﬁn%nz mxﬁbwnﬁlmmxﬂm ddRed
t he proce Jm I ar se descri be anpl e
98/ 12177 10 imidazole(1.54g, 24.4mmol) and tert-butyldxmethyls:lylchlonde(1 83g, 12. 2mmol) at

PCT/ 1 B97/ 01021

[err]H NWVR (27001, 4fey 30 stiring sapyrated NaHICO, aqueoys solusion, wasf"dgg“g'? the, feaction

nrf)) : g ggg gﬂ d) mixture anli—&ctﬁbkh with m{zﬂﬁ lee dﬂﬁc@mgﬁgil&)i , with gﬁkte& ad( Brine,
: S

2.85(3H, s), 4'3 )Ja@f §?&°ﬁ““§°§6‘€1$’1"° §6°Wﬂ ofl, “’h&ch4‘”85 Pg 51*%3 column

2.36-2. 30( 1H, QSifidd g VR -5 60mg(8&% BE

4- (N-[ 2- (g (S)- taaer?t lﬁ?ﬂ%al met hylel??yllggﬁ)]yrrol [ lc_ilfor?’ll 3‘?; it gzvg)'l r%aenyl e?ﬁyl

N-het hiitlepempgusdnzoat e To a stirred sol ution of

rrethyl 4-{N-[2-(3-(9)- hydroxypyrrolldln 1-yl)-(S)-

phenyl et hyl ] - N- rret hyl am no} benzoate (865ny, 2.44mmol) in DMF(10m ) was

added 10 i mi da%INNMR @IGMIPz}.GDER) P ATY2H, d, J=9.2Hz), 7.24-7.14(5H, m), 6.68(2H, d,

hr st o APl R PE R AT . a2 20008 DL e e

reaction i) X2 822, P(UEHE ) 2CTSYBHWs), 2. 3R SB(2H indr 2.2 7(1TH) edd2 =4 4G 19.2Hs),

hed wi t h_vat d b
nashed Wit h ge §o33 56Tk, m)'1.58-1.47(1H,m), 0.74(SH, s), 0.01(6H, s).

ethvlaming }benzoic
This was prepared from methyl 4-{N-[2-(3-(S)-tert-
25  butyldimethylsilyloxypyrrolidin-1-y1)-1-(S)-phenylethyl]-N-methylamino} benzoate  in

32% yield according to the procedures similar to those described in Example 1-(ii).

'H NMR (270MHz, CDCl)  7.90(2H, d, J=9.2Hz), 7.32-7.23(5H, m), 6.80(2H, d,

| J=9.2Hz), 5.29-5.26(1H.m), 4.32-4.25(1H, m), 3.26-3.12(2H, m), 3.12-3.06(1H, m),

30 2.85(3H, s), 2.73-2.65(2H, m), 2.46-2.41(1H, m), 2.07-2.00(1H, m), 1.71-1. 62(1H m),
0.84(9H, 5), 0.01(6H, 5).

vy 4-{N-[2-




dried(Na[err] SO err]), and concentrated to give brown oil, which was
purified by colum chr omat ogr aphy (silica gel; 40g, '
CH err] O [ ewblokAdx@: 100/ 1-50/1) to give 760ng(66% of 15 tk’?ﬁ und
[err]H NVR (270MHz, CDCl[err]) [err] 779(2H d, J=9.2Hz)

M, 6.68(2H, d, J=9.2Hz), 5.05(1H, dd,80=6. 2, 73Hz) 421412(1H

m, 3.75(3H, s)', 2.97-2.92(2H, m, 2.82-2. 76(1H m, 2.75(3H, s),
2.58-2.53(2H, Mmm;m_qmmmwm. 2Hz), 20  1.93-1.86(1H m),
1.58-1.47(1H, M, 0.7 L i . -

A [N-[2-(3-(S)-tert- PW&. &%’Eﬁﬁ%ﬂ%ﬁﬁ‘f'&%'@"ﬁ'ﬁ rtfg‘@'k%?thws’éﬁ?’syﬁﬁgﬂ%'@ﬂhyI
1-N i} Bell-DN-meth§amino I ed
I-N o h?l? a@)ﬂﬂ&bﬁ?&zﬂ% . Shgt min _}benzmc acid and| G-ethylhy#fRylamineRth 1%
but yl di net hyI s}’!e&ﬂ @ﬁ?ﬁﬁ}q&t@ﬂh‘ﬂPfﬁG& %Slmﬂf(fSPihnferﬁﬂiQﬂbh!}'lqumc ki no} benz
oate in 2%y| eld accord| ng to the procedures simlar to those
descrlbedln le 1 -(ii) [err]H NVMR (270VMHz, CDO [err]) [err]
7.90(2H, d, J= (270MBiz;CDEIS 18 8.39(1Ho bBe) 2162(2H, d, J=8.8HZ}T. ZQHZ)M 5H, m

5 2R S Thasbutatsenlh Oy stachuinl A oBhe ot el oy

1.71-1.62(1H, B)06-3.02(1H, @n)34(92-R.86)1H, Om§) 12 S4(31E)s), 268-263(2§-l Vrﬁ) 2.:8(1H dd,
4-(N-[2-(3-(S)-tert - Bﬁzyl di methgl si |yl oxyp rrolidin-1 l>-ll

-(S) - phenyl et h{,ﬁ‘}@z ), 203‘,@6:( ¥ o9 71.68-1.62(2H, m), 1.32(3H, t, J-7 OHz), 084(9H s),
PCT/ 1 BO7/ 01921, OI$6H 5). .- 800 -

nmet hyl am no} - N - et hoxybenzam de Thi s was prepar ed from
4-{N-[2-(3-(S)-tert-butyldinethylsilyloxypyrrolidin-l- -
yl)-1-(S)-phenyl et hyl ] - N- net hyl am no} be id and Oet hyl hydr oxyI am ne-
in 41% yield according to the pro%&e;&m m | ar to those descri bed
in Exanpl e 1 -Pieparation f [o 9K SO-2 Ak ; ;
br.s), 7.62(2H (5H n,
5.11-5.09(I H, 7(2H, q, J=7. OHz)

3.06- 3. 02 , 2 of: <8)- 1H,
S (ﬂ.‘H m 983251.&66 Jsbluna?. of%-@éi[ﬁlﬁs (%)8 tean% § rdﬁn lﬁiﬂloxggyrrcﬁrdﬁﬁ

’ s abir(SEphsist Y neyios;
J=7. 0Hz) 4}( )ﬂl{-(S pl enylethyb]-N+ lagl}no}-N -ethoxybenzamxde (44.7mg, 0. 0901mmol) in
" THF(1ml) was added 1.0M solution of tetrabutylammonium fluoride in THF(0.273ml,

0.273mmol) at room temperature. After 18hr stirring, saturated NaHCO; aqueous

7. 34 7. .54

solution was added to the reaction mixture and extracted with CH,Cl,, The extract

20  was washed with water and brine, dried(Na,SO,), and concentrated to give brown oil,

~ which was purified by column chromatography (silica gel; 20g, CH,CL/MeOH: 25/1-
10/ 1) to give 28.4mg(82%) of title compound.

'H NMR (270MHz, free amine, CDCl;) & 8.60(1H, br.s), 7.64(2H, d, J=0.2Hz), 7.36-
25 7.24(5H, m), 6.80(2H, d, J=0.2Hz), 5.16(1H,dd, J=5.9, 9.2Hz), 4.24-4.20(1H, m),
4.06(2H, q, J=7.0Hz), 3.14(1H, dd, J=9.2, 13.2Hz), 3.04(1H, dd, J=5.9, 12.0Hz), 2.89-
2.83(1H, m), 2.83(3H, s), 2.76(1H, d, J=9.5Hz), 2.57(1H, dd, J=4.8, 9.9Hz), 2.38-

- 2.29(1H, m), 2.16-2.03(1H, m), 1.90-1.56(2H, m), 1.32(3H, t, J=7.0Hz). |

30 HCI salt: amorphous solid. _
- Anal. Calcd for C;2H»N305;°HCI+0.7H,0 : C, 58.04 ; H, 8. 00; N,8.46
Found : C,58.26 ; H, 8.40 ; N,8.58.



Exanpl e 52 Preparation of ) '
4-{N-[2-(3-(S)-Hydroxyyrrolidin-1-yl)-1-(S)-phenylethyl]-N

met hyl am ndYO fhoxybenzani de 15 To a stirred so %7(1018 1
4-{N-[2-(3-(S)-tert-butyl di nethylsilyl oxypygnol i din-1-

yl)-1-(S)-phenyl et hyl ] - N-net hyl ami no} - N - et hoxybenzam de (44.7ng, 0.0901

nmmol ) in THF(1m ) was added |.OM sg| fgrg_.,of t et rabut yl ammoni um
fluoride i n THF(O 273m , 0. 273nmol %—gﬁlﬂm‘m tenperat ure. After 18hr
A3 1O 0 &l INRC Y l "\ ) s

The extract 20 was

oi l, whi ch Wa 1 fwad paal ﬁ‘ f4 bmm(:ﬁnéth@eypmbhdlﬂﬂgyl)-l-
CH[err]O[err]/I\/EO—I 25/ 1- 10/1) to give 2 4rrg(820/t) of |tJF
conpound. 5 (S){pmgleuhytm-mmmo}bcwwamnﬂ and arrpheling jin Sp yeldgacsopding

o, Loy 14 dd. - s-eoghe Brospyed simby 8 pefechfh T EiBole ) 27, ) 70, 2%

3.14(1H dd, J=9.2, 13.2Hz), 3.04(1H, dd, J=5.9, 12.0Hz), 2.89-

sga 29@%5)@@7w{h&7 T gl Zﬁa ?#9(5{1] ) Bystet )

J=7. OHz) . 30 Hzi)aktw&ﬁ{mdmem somz; 4.6 1HAmaJ~7 cmbcd ssom d, J=6.6Hz),
C[err]H[err]N[err O[err %)’ 46

Found C, 58.186; V61 FLigp 36083 6(8E, wxﬁégtmls).ﬂ 0730328, m), 290-2 80(1H, m),
PCT/ 1 B97/ 01021 81

Exanpl e 53 2813([3&5),6%7'502“5793}{ m), 207-2 02(1H, m), 1.81-1.72(1H, m) B
(N-[2-(3-(S) - Met hoxynet hoxypyrrolidin-1- yl)-1-(S)-phenyl ethyl] N-

met hyl am no} - nor phol i nebenzam de hi s -was prepar ed from
4-{N-[2-(3-(9)- nethoxynethoxypyrrolldln-m 5

(S) - phenyl et hyl ,hyl arafno} bemz[qn Abekvi

accordi ng
(iii). 15 methylpming polipebenzamide orr]) [err] 7.32(2H, d, J=8.8Hz),
7.29-7.28(5H, , 6.7 3 i h lidin-4E)-1-
4 60(1H d. 3= 7 OHz) 'ﬁé{% ?sdﬁrepéred fr&m 4&!1*1—]2 ﬁ(ﬂﬁ&xzzozﬁﬂet éxy?:y&m in-AE7)-
3. 68-3. 67(8H, nOS)-p&eﬁw(tBﬂ]—NimFﬂmaﬁﬁmﬂ'@Q('ﬂ!ﬂalmtpby:nzagmg@u127@(§(nqlpi aﬁgordmg to the

procedures similar to those described in Example 2.

20 'H NMR (270MHz, free amine, CDCl;) & 7.34(2H, d, J=9.2Hz), 7.30-7.24(5H, m),

6.80(2H, d, J=8.8Hz), 5.13(1H, dd, J=6.6, 8.8Hz), 4.27-4.21(1H, m), 3.81-3.58(8H, m),

' 3.16-2.96(2H, m), 2.92-2.87(1H, m), 2.82(3H, s), 2.75(1H, d, J=0.2Hz), 2.55(1H, dd,
J=4.4, 9.5Hz), 2.36-2.27(1H, m), 2.12-2.09(1H, m), 1.75-1.60(2H, m)

25 IR(neat) : 3400, 1610cm™.

HCI salt: amorphous solid.
MS m/z:410(M+H)"

30

{amino}-N’-(3-hydroxypropyl)benzamide
This was prepared from 4-(N-[2-(3-(S)-met_hoxymethoxypyrrolidin-l-yl)-_l-

,. and concentrated to give brown -



2.84(3H, s), 2.75-2.57(3H, nm), 2.07-2.02(1H, m), 1.81-1.72(1H m

Exanpl e 54 Preparation  of '
4-{N-[ 2- (3 @@Mﬁﬁoxypyrrol idin-1-yl)-1-(S)-phenyl ethyl]-N poraporntozt
met hyl am no} - nor phol i nebenzam de This was prepared from

4-{N-[2-(3-(S)-net hoxynet hoxypyrrolidin-1-yI81I-

(S) - phenyl et hyI ] - N-met hyl am no} - nor phol i nebenzam de in 76%yield according
to the ' g | L

Lorr] H NVR (270 ?ree ﬁ@h}ﬂiﬁmﬁ errﬁT @[%gd Qﬁfh a!ﬁuﬁ:éi"l’-fﬂg&ﬁa\]n%l in 4396 yield
7.30-7. 24(5H, myccording to the peqcatyres similagtcsthse dezscrm@l xampla i), 8 8Hz)
4.27-4.21(1H, m, 3.81-3.58(8H, m, 3.16-2.96(2H, m, 2.92-2.87(1H,
m, 2.82(3H, s), 2.75(1H, d, J=9.2Hz), 2.55(1H, dd, J=4.4, 9.5Hz),

2.36-2.27(1 H, n?HMZ 220&&&;“@%) 317.86(2H, @0 (2012H5), 7.402% 20(SHR(AE . §0(2H4Q0,
le1oom oSSl Amephous s e aq, 55, A UM L e el
4-{N-[2-(3-(9)- gﬁ?%@mpwzﬂ 1541, én)}'khsls* 55‘@411%)?%1/30%31*1}'&)] 3)5-3.0002H,

met hyl am no}-N - benzam was prepar ed
from 4- (N-[2- (3mj, swmm%uine). mw,rs)oz 78i2052(38) 1), 12.13- 198(1H i), %ﬁ—ﬂASI4H
PCT/ 1'B97/ 01021 - 82

(S) - phenyl et hylﬁ“)N- met hyl am no} ben20| ¢ acid and 3-anino-1- propanol in 48%
yield according to the procedures simlar to those described in
Example 1 (ji1). [err]H NWMR (270 , [err]) [err] 7.66(2H, d,
J=9. 2Hz), %0-7. 20(5H, m, 6.80(2H, d, - 8Hz), 6.40-6.30(1H, m,

5. 14(1H, " dd, J"Frgﬁaraﬁox? Hz) ,of4. 604N 2d§3-@ ﬁ@ygyr_rohdm- -yh)-1. «(S)- phenylethyl}-N-

methyl "-(3-hydr Dbe;
This was prepared from 4-{N-[Z-(3-(S)-methoxymethoxypyrrolidin-l-yl)-l-

(S)-phenylethyl]-N-methylamino}-N’-(3-hydroxypropyl-)benzamide in 82% yield
15  according to the procedures similar to those described in Example 2.

'H NMR (270MHz, free amine, CDCl) & 7.66(2H, d, J=9.2Hz), 7.35-7.26(5H, m),
6.81(2H, d, J=9.2Hz), 6.42-6.33(1H, m), 5.15(1H, dd, J=5.9, 8.8Hz), 4.27-4.17(1H, m),
3.66(2H, t, J=5.5Hz), 3.59(2H, t, J=5.9Hz), 3.13(1H, dd, J=9.2, 12.8Hz), 3.03(1H, dd,

20 J=5.9, 12.8Hz), 2.94-2.86(1H, m), 2.84(3H, s), 2.72(1H, d, J=9.5Hz), 2.56(1H, dd,
1=4.38, 9.9Hz), 2.36-2.28(1H, m), 2.13-2.03(1H, m), 1.79-1.61(SH, m)

1R(neat) : 3350, 1610cm™.

25  HCI salt: amorphous solid.
MS m/z:398(M+H)"

30  methylamino}-N'-(2-(R)-h enzamide
This was prepared from 4-{N-[2-(3-(S)-methoxy_méthoxypyrrolidin-l-yl)-l-
(S)-phenylethyl]-N-methylamino }benzoic acid and (R)-(-)-1-amino-2-propanol in 83%
yield according to the procedures similar to those described in Example | (iii).



4.55(1H, d, J=6.6Hz), 4.25-4.13(1H, m), 3.73-3.55(4H n), 3. 30(3H s),

3. 13-3. 00(2H, m, 2.90-2.80(1H, m, 2.86(3H s), 2.78-2. 5 rp
2.13:1.98( IWOMI2M. 81- 1. 45( 4H, M 10 B3 oiti
Exanpl e 56 Preparation of
4-{N-[2-(3-(S)-Hydroxypyrrolidin-I-yl)-(S)- gﬁenylethyl] N-

net hyl am no}- N - ( 3- hydr oxypr opyl ) benzam de Thi s was prepar ed

from4-{N[2-(3-(S)-net hoxymet hoxypyrrolidin-1-yl)-I-
(S) - phenyl et hyl iy t ggqaz:]@ndg 637&'1@}10& @—L—@@Mh mar:béﬁ-x @(862%(2}{6"@

15 accordi ng to res sinmlar to those déscribed in

[err] H NMR (2701ﬁ8z$Hz)r eﬁesozﬁma@H,cmo;l[SeH(]I)I [dér Jr7P, 6b(Hn), 439(JHy. @H7.0Hz),

1500 B okyy, SR gy O RS+ 5-e TR, 0 7SS el b el ks 48

J=5.9Hz), 3. 513(1ED(IW m)] =R3X3H] 3),85143,3.G0(RH( hi), 2000-2.80(1H, Jm}. A8S(BH, 8jz2.76-

Ja 5. o orp), 353G miptart apTEomal ss SslRl my LB kst

1R(neat): 3350, 1610cn{ err]. 25 HCl salt: anorphous solid. VS
m z: 398( M+H) [ err] - ' Exanpl e 57
Pr epar-at-i on of S o o Example 58 _ |

4-{N-[2-(3-(S) - o
met hyl am no}- N =(2-{R R ' \ " ‘
LTy kot 0 Rkt —"

- en e |- am n ZQl C C m no :
i 83% . yield T@a? dvafgpi% eﬂ rswo?ﬁI@?ﬂéﬁiﬁt&ﬁ%ﬂﬁm@ﬂa@eﬁ Ak
IDET/ET ggf;; 811)2(1' OS')Jphenylethyl]-’P@n%IhﬁﬂKJ}-N’-(2 (R)—hydroxypropyl)l:»tmzzﬂum%e3 in 84% yield
[er r] H NVR ( 27Cagcerdingsothe prorsdyres similar 19those degeribed én 5&1}918? 40- 7. 20( 5H,
m, 6.80(2H d, i

15 'H NMR (270MHz, free amine, CDCl;) & 7.68(2H, d, J=8.8Hz), 7.40-7.20(5H, m),
6.82(2H, d, J=8.8Hz), 6.50-6.38(1H, m), 5.16(1H, dd, J=5.9, 8.8Hz), 4.28-4.18(1H, m),
4.10-3.95(1H, m), 3.66-3.55(1H, m), 3.40-3.35(1H, m), 3.16-3.002H, m), 2.95-
2.80(1H, m), 2.84(3H, s), 2.74(1H, d, J=0.2Hz), 2.56(1H, dd, J=4.4, 9.5Hz), 2.40-
2.25(1H, m), 2.17-2.00(1H, m), 1.90-1.40(3H, m), 1.24(3H, d, J=6.6Hz).

20
1R(neat) : 3350, 1610cm™.
HCI salt: amorphous solid.
- MS m/z:398(M+H)"
25 _
Anal Calcd for C3H3|N303 *HCI*0.85CH,0 : C, 62.11 ; H, 7.74 ;N, 911
Found : C,62.50; H, 8.13 ; N,9.37.
30

meth ino}-N’-isob e i

This was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-
(S)-phenylethyl}-N-methylamino }benzoic acid and isobutylamine in 72% yield according



J=8.8Hz), 6.50-6.40(1H, m), 5.14(1H, dd, J=7.0, 7.7Hz), 4.59(1H, d,

J=7.0Hz), 4. 55( 1H, d, J=7.0Hz), 4.23-4.13(1H, m, 4.07-3. 95(1H m,
3. 66- 3. 55( 40- 3.20(1H, m, 3.30(3H, s), 3.13-

2.90- 2. 80(%’%‘”@ 85(3H s), 2.76- 2.52(3H M, 2 13359%45!%0@
1.85-1. 45(2H, , 1.23(3H, d, J=6.2Hz). 84

Exanpl e 58 Pr epar at I on of

4-{N-[2-(3-(S)- t&(i@_g% ﬁk siiRr fo mb}e : destriled eRih e (D N 10

met hyFam no}- N - roxypropyl ) benzam

prepared from 4-{N-[ 2- (3 (S) - net hoxymet hoxypyrrolidin-1-yl)-1-
S) - phenyl et hyl t ' SN 5 625 =.hyd i de J %

e g N PoR Rnth 61 o TR BEE AL 739 B By

ExagrpgeSaz ) %53708 SHﬂ]eJo:i\ls/Bz(ﬂ-zOMbts 1845008(8H) m, AGOOMH ed) J37. OHi)r 14. s75(6ﬁ( aH,

1. 5. 160 1h 5 dal-66H 4 H-4ISH. ), 3 B, 913 243 B5CH, )3 1850434 ). ?,184-

3. 66-3.55(1H, 05 X -

o 00 atsh Sﬁ? 0 71-§ mz §§Q(@f{9§§2ii§7@}ﬁ%f&hﬁm 8§11:?5m2) 1891‘2%

2.25(1H, m), 2. 17821615!((1Hl-wﬂ)r@96(§Hgd; 64@@7314 n, 1.24(3H d, J=6.6H). 20

| R(neat): 3350, 1610cnierr]. HC salt: anorphous solid - VS

mz:398(MtH)[err] 25 Anal .

CalcdforC[err]H[err]N[err]Qerr] HCi 0. 8@@_[_@0 C, 62.11 ;H, 7. 74 N,
62. 50 ‘1

Thi s was.

9.11 thgn p C

Exanpl e 59 '

4-{N-[2-(3-(9)- - iz8inde! - V! ) - 1(S) phenylethyl] N-.

met hyl am no) - N -1 so ut enzam was prepared from
N Lor (319 ot o Fhst Tas prsaarest e 4 (H(3-(3-(S) methoxymethorypyrrolidin 1 y)-1-

() - phenyl et hy! {)Nyrmhind A% ARBRRER NGB itnka3ABY 1 b6 fifla ook th the

accordi ng
PCT/ 1 B97/ 01021 procedures similar to those described in Example 2. 84

15
'H NMR (270MHz, free amine, CDCh) § 7.66(2H, d, J=8.8Hz), 7.35-7.26(5H, m),
6.81(2H, d, J=8.8Hz), 6.06-5.96(1H, m), 5.15(1H, dd, J=5.9, 8.8Hz), 4.26-4.18(1H, m),
3.26(2H, t, J=6.2Hz), 3.13(1H, dd, J=8.8, 12.8Hz), 3.03(1H, dd, J=5.9, 12.8Hz), 2.92-
2.85(1H, m), 2.84(3H, s), 2.73(1H, 4, J=0.5Hz), 2.56(1H, dd, J=4.6, 9.7Hz), 2.36-
20  2.28(1H, m), 2.16-2.04(1H, m), 1.96-1.58(3H, m), 0.97(6H, d, J=7.0Hz).

1R(neat) : 3350, 1610cm’™.

" HCI salt: amorphous solid.
25  MS m/z:396(M+H)"

Anal. Calcd for C24H33sN30,*HCI+0.5H,0 : C, 65.36 ; H, 8.00 ; N, 9_.53
Found : C,65.58 ; H, 8.17 ; N,9.48.

30

methylamine }-N’-allylbenzamide :
This was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin- 1-yl)-1-



to the procedures simlar to those descri bed in Exarrple 1 (iii).
[err]H NVR (270MHz, CDCl[err]) [err] 7.65(2H d, J=8.8Hz), 7.34-7.24(5H
m, 6.80(2HwO9/12177 J=8.8Hz), 6.04-5. 92(1H r‘r) 5.18-5. 08(1WCT|6¥97 1021

4.59(1H, d, J=7.0Hz), 4.55(1H, d, 5 6. 6kz), 4.22-4.13(1H n), 3.29(3H,

s), 3.28-3.23(2H, nm), 3.10-3.02(2H, m, 284- 2.80(1H m, 2.84(3H

2(,782 |17§g§| %Z( %(S)-g}\gg(@yl]-é-r?lg ];gla@%}benlzoﬁzgamd an gd( gll}'lamme in 33% yield according to
anpi e le 1

4-{N-[ 2-(3-(9)- ox%“y'Ff% lag 89 those, desgribed in Bxample 1 Gily |

met hyl am no}-N -i sobutyl benzam de This was prepared from

4-{N-[2-(3-(S)- | =

(S) - phenyl et hyl WK@?MFW) QZWR}%@: I8 8ija), 713 1580 ™) ). 79634, d thy

to the 5pr geoduIzy S 601°5.88(2H, Oni)hCBSB-dﬂS YH b @), i 512 ESAK, En) 1£59(1H, d, -

H NVR (270NMHz, _f 7.66(
[7eg5r=,]7 26(5I(-I n)J-7°HZSe'g5g(r1?&?r¢ % Hf) eh{l%ﬁs g’s‘%%ﬁog(ﬁd m), 1%5%%1'1&&
J=5.9, 8.8Hz), 4 . t ,
A BHZ) § 03( 1@{3@ 295 280(11{2%18) ﬁ@gbn s, ﬂ?ﬁ-z?digm ﬁ{h%@t'ssé@{m)
2.84(3H, s), 2. m&mlﬂﬂmlmy60(21-156()1146011&2@1&4% 9. 7Hz) 2, 36 20
2.28(1H, n), 2.16-2.04(1H, n), 1.96-1.58(3H, nm), 0.97(6H, d, J=7.0Hz).

| R(neat): 3350, 1610cnferr]. HC salt: anorphous solid. 25 N5

m z: 396( MtHj1perr ] Anal . Cal cd forE xgmpleg
Cerr]Herr]Neryr Oerr] HCIfO SIjg: g
Found: C, 65.58 ; , ' .
Ex?rl\?l[g ?é(s) t inrﬂmtw[lal 9 \ |- (S) - phenyl et hy! ] -
0X oxypyrrol1din- - phenyl et hy
Hiie R4S

net hyl am no}-N -al | yl 3@ (erepared from 4- hWM%PW@m“‘ 'Yl)'l'
4-{N-[2-(3-(9) - 78j- BWWMH&H!M&'}QQ%!M%&M% in 52% yield according to the

15 - procedures similar to those described in Example 2.

'H NMR (270MHz, free amine, CDCh) & 7.68(2H, d, J=8.8Hz), 7.35-7.26(5H, m),
6.81(2H, d, J=8.8Hz), 6.01-5.89(2H, m), 5.28-5.12(3H, m), 4.27-4.19(1H, m), 4.09-
4.05(2H, m), 3.13(1H, dd, J=9.2, 12.8Hz), 3.03(1H, dd, J=5.9, 12.8Hz), 2.92-2.86(1H,

20 m), 2.84(3H, s), 2.73(1H, d, J=9.2Hz), 2.56(1H, dd, J=4.8, 9.5Hz), 2.33-2.30(1H,m),
2.27-2.08(1H, m), 1.67-1.48(2H, m).

1R(neat) : 3350, 1610cm™.

25  HCI salt: amorphous solid.
MS m/z:380(M-+H)"

Anal. Calcd for Cstsz30z'HCl'0.lH20‘CH40 :C,64.09 ;H, 7.66 ; N, 9.34
Found : C,63.86 ;: H, 7.85 : N,9.32,

30




WO 98/ 12177 | : |
PCT/ 1 B97/ 01021 ' : 85

(S) -phenylwmn#— met hyl ami no} benzoi ¢ acid and al lyl am ne pCTABItOtOR d
according to the procedures simlar to those described in Exanple 1
(rii). [err]H NVMR (270MHz, CDCl[err])8ferr] 7.67(2H, d, J 88Hz)
7.31-7.26(5H, m, 6.79(2H, d, 5 J=9.2Hz), 6.01-5.88(2H, : :
5.28-5.27¢1H, m), 5. 21=r§.slw epited 4rof® (AL{N-[9-(3-(S)-methdxym@herypyfofidio ky))-d,
J=6.6Hz), 4.25-4.13(1H, |I#9;@ (H, ler)\)”(() "37’" XYPY oHy)
3.07-3.03(2H, m (S)spwaylgthsﬁ(&methwmgo nzic agid @d75¥°i°%mhmmﬁ) in 48% yield
2.64-2.56(1H m, 1.52(1H,

=5 10 according fo 8 pfodedirkbisintfihr tc]’rhz?e Jeégxg&ﬁcg:'%‘ﬁgizmplé IQﬁf)Pr opar at i on
of 4-{N-[2-(3-(S)-Hydroxypyrrolidin-1-yl)-1-(S)-phenyl et hyl ]-N

(N[ (5 St ROTBIRNE g 7t o -8 bR ASERRAEL hiBecan,

(S)-phenyl et hyl | 3¢ gE&), lamsmmu m§1|5315l5€maﬂ1, @kg |4r59{52% w ﬁ=@l6Hz)GOIrSB(IDH do
t he 15 procedures simlar to those describ & riH
NVR (270MHz, fredé~&fnk, 4df:ét1[4é11r15| )m)[e32?(3¥1,63¥ 23H°71§ 03@% @Hz)Z 90-2.80(1H, ‘m),
7.35-7.26(5H,
Lol 12E3H ”)283(351/, j%é '%"?&6(%1, rﬂﬁ%&f@sqm%o@?ﬁ%@hgfﬁx) 172173(151 m),
J=9.2, 12.8Hz), 3.303(2%1Hdw), m%OgSO(ZH,mHMO-QSs@PRn%(lH 20 m,
2.84(3H, s), l%ﬂ?S(lH d, J=9.2Hz), 2.56(1H, dd, J=4.8, 9.5Hz),

H

2.33-2.30(1 2.27-2.08(1H, nm, 1.67-1.48(2H, m. 1R(neat):
3350, -1610cnferr}.-- 25- HC- sal t: anor plExampiedd d. VB

m z: 380( MtH) [ err. : : fo o el a oy
Clerr]H err] N er M9eeErET 2 S=orHEN

9.34 . Foundy, _er,_ Zl eB de 30

Exanpl e 63 repara I'on 0

4- {N-[ 2- (3- (S) - Met hoxykBishwas pyeRased diom 14-{/N)[21(3((§) -msthoxymethayynyrlidin-1-yl)-1-
met hyl am no} 1 N - oelinnlieRy) ¢ Meaiiffino}-N’ -cyclopropylbenzamide in 76% yield according to

the procedures similar to those described in Example 2.

'H NMR (270MHz, free amine, CDCL) & 7.63(2H, d, J=9.2Hz), 7.35-7.23(SH, m),

6.79(2H, d, J=8.8Hz), 6.12-6.04(1H, m), 5.15(1H, dd, J=5.9, 8.8Hz), 4.24-4.19(1H, m),

20 3.13(1H, dd, J=9.2, 12.8Hz), 3.03(1H, dd, J=5.9, 10.3Hz), 2.94-2.84(2H, m), 2.83(3H,

"s), 2.78(1H, d, J=9.5Hz), 2.58-2.53(1H,m), 2.33-2.31(1H, m), 2.11-2.08 (IH, m),
1.68-161(2H, m), 0.87-0.80(2H, m), 0.60-0.54(2H, m).

1R(neat) : 3350, 1610cm™.
25

HCl salt: amorphous solid.

MS m/z:380(M+H)"

Anal. Calcd for Cx3HoN30,*HC1*0.8H,0 : C, 64.19 ; H, 7.40 ; N, 9.76
30 Found: C,64.04 ; H, 7.50; N,9.83.

mple 65
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Thi s was preAasa2l7¥r om 4- {N-[2-(3-(9)- rret hoxymet hoxypyrrol i d."ﬁngg‘{’SW‘
(S) - phenyl et hyl ] - N net hyl ani no} benzoi ¢ aci d galnd cycl opropyl amine in 48%

yield according to the procedures simlar to those described in -
Exanple 1 (iii). o NI\/R( CDCIF

J=8.8Hz), 7.33-Preparation ofy 4-i8-1Zs(1)-M OXYpYOUQInE SRR ;
m, 5.15-5.11(1H 596 R )d 4.55(1H, d, J=6. 6Hz),
4.19- 4. 14( 1H, f’hn? s B ), 2.90-2.80

2.84(3H, s), 2.72-2.6Phi Hvasrprepﬁrﬁélﬁznse%{m&[mo (S)-oethpxpmet gpxypyjrohdm- 1-yD)-1- |
rlri _79- = Ig( 1h, r?S)—phenylethyl]-l\i]'-meZhy}amm(g}]behzonz aCId %ﬁa 0(S§%:é)(ut¥%{nu% &1019%5%%
Preparations  gcording to the procedures similar to those described in Example 1 (iii).

4-[N-[ 2- (3(8) Hydr oxypyrrolidin-1-yl)-1-(S)- phenylethyl] N-

met hyl am no} - cycl opropyl benzam de Thi s was prepared
from4-{N-[2-( 3 (P?ﬂ{ r§ @42t A r=4 8z}, -7 40-728(5H, m), 6.79(2H, d,
(S) - phenyl et hyl am N ng-{:ﬁ) (%?Iopyl enza}m de in (iH' ) d(

accordi.ng.to.. =8, 8Hz) Stﬂé(lﬁpd,eﬂi&éﬁz)sﬁrﬂ(lﬁ. dd, FHése8. tdee b 96 41# Blte

3o ave), 7. a0 FSUPh I o A s SRS sofE . () obead T 87k

nm, 5.15(1Hg ddm) @55(9}1, 8), 8176)2. 543K ), 2.9(341I-98(MI, m), 1.2B1. 70&}13:@)1H6sdu50(2n

J=9.2, 12.8Hz), 5 . 94-2.84(2H, ), 2.83(3H,
s),- 2.78(1H, dm),—lﬂ dg'ﬁs@izjggﬁjﬁ? :2.31(1H, ), 2.11-2.08 (1H,
. 1.68-1.61(2H m, 08_7080(2H 'm, 0.60-0.54(2H, .

I R( neat) - 3350, 1610cnferr]. 25 ' HCO sal t: anorphous solid.

M5 niz:380(MrH)[err] Anal . CalExample 66
Cerr]Herr] N egr O?r ] H ) ;
Found: C, 64. 04; . 83
Exanpl e 65 15 methylamino }- N’-(S)-sec-butylbenzamide

This was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-
(S)-phenylethjl]-N-methylanﬁno}-N’-(S)-sec-butylbe_nzamide in 100% yield according

to the procedures similar to those described in Example 2.

20 'H NMR (270MHz, free amine, CDCl;) & 7:65(2H, d, J=9.2Hz), 7.40-7.20(5H, m),
.6.8.0(2H, d, 3=9.2Hz), 5.76(1H, d, }=8.4Hz), 5.14(1H, dd, J=6.2, 8.8Hz), 4.25-4.05(2H,
m), 3.17-2.98(2H, m), 2.95-2.78(1H, m), 2.83(3H, s), 2.72(1H, d, J=9.5Hz), 2.57(1H,
dd, J=4.8, 9.5Hz), 2.40-2.28(1H, m), 2.20-1.95(2H, m), 1.70-1.50(3H, m), 1.20(3H, d,
J=6.6Hz), 0.95(3H, t, J=7.3Hz).

25
HCl salt: amorphous solid.
MS m/z:396(M+H)’

Anal. Caled for Ca4H33N:0,*HC1*0.3H,0+CH,0 : C, 63.96 ; H, 8.29; N, 8.95
30 Found:C,64.14;H, 8.01 ; N,8.70.




WD 98/.12177 :
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Preparati on . o
A-{N-[2-(3- (‘g';'?%zt’%’oxyrret hoxypyrrol i di n-1-yl ) - 1- (S) - phenyl et hyl T R 1022

met hyl am no}-N - (S)-sec-butyl benzam de 88 This- was prepared from

4-{N-[2-(3-(9) - rrethoxyrrethoxypyrrolldln 1-yl)-1-

(S) - phenyl et- hyI]‘_n RTR EnAfidh and (S)-sec-butylamne in 18%

yleld 5 acco ar to those described in
Exanple 1 (iii). Thls[was Iprepakad 10 MHEN- [ws}(ﬁbme}h)oxylaeﬂapxﬁpyﬂb{iﬁhl-l-yl)-1-

J=8.8Hz), 7.40-

J:8.-4Hzg " 5. 13( Zﬂ %&“"‘5‘% T‘é‘meg'yiﬁ!&‘?dj“z?“&% 1‘191“1_ &“‘??Q)‘sﬁﬁ')“y&m‘“e iry 1824 igld

d, J=7.0Hz), 4. Zécoﬂdtﬂéﬁ?tﬂe Fdceddres Sitmilar tcﬁt}ms&de%&n%dﬂﬁﬁﬁkinpla)l (ii): 90- 2. 80( 1H,

10 m, 2.85(3H, s) . 76- 2 55(3H, m, 2.13-1.98(1H, n), 1.85-1.70(1H m,

1.65-1.50(2H , 1.20(3H, d, J=6.6Hz), 0. 95(3H, t, J=7.7Hz).

EX?”NP'[S ?g_ (9- Mpy”'o L) 8,7.65CH, &, =8.8Hz), 7.33-7233(SH: m). 6.79(2H, ¢, |
met hyl ani no} - Ns-qmbécmmydb&r&u{z)des 13(1H, dd 1—66 7‘mz)s WK1y dpkréetHz),

(S~ phenyl ot nyl FoRUEh TSR e PR o, B2003H ), 7,99 2 88(3H. o3 9128 1L

according - 02 smmspczezm §T(3H, Iiﬁ)| 211311008(PHs /), de 81 | l7b§m,ing), E;sarrmﬁgﬁ;
20 [err]H NWR ( am ne, [err [err] 7.65(2H, d, J=9.2Hz),
7.40- 7. 20( 519 n‘]n) 120(3Hé %‘tﬁ(@#) 0.94 (1315121r’rz7) . 76(1H, d, J=8.4Hz),
5.14(1H, dd, J=6.2, 8.8Hz), 4.25-4.05(2H, M, 3.17-2.98(2H, ),
2.95-2.78(1H, m), 2.83(3H, s), 2. 72(1H, d, J=9.5Hz), 2.57(1H, dd,

J=4:8, 9.5Hz), 2. 40- 2. 28(1H n') 2.20-1. mms_éﬁ 1. 70 1. 50( 3H, m)
1.20(3H, d, 954

aner phous sol i d: _
C err] H err] N entetipiami

gaphiier r] O: C 63.96; H 8.29, N,

8.95 30 F?y nd: C 64 %xs waHs p?ep%léd o?n Z49{N-[2-(3 (S)-methoxymethoxypyrrohdm— -yl)-l-

(S)-phenylethyl]-N-methylamino }-N’-(R)-sec-butylbenzamide in 95% yield according to
the procedures similar to those described in Example 2.

'H NMR (270MHz, free amine, CDCls) 8 7.65(2H, d, J=8.8Hz), 7.40-7.20(5H, m),

20 6.80(2H, d, J=8.8Hz), 5.78(1H, d, J=8.3Hz), 5.14(1H, dd, }=5.9, 8.8Hz), 4.25-4.03(2H,
'm), 3.17-2.98(2H, m), 2.95-2.78(1H, m), 2.83(3H, s), 2.71(1H, d, J=9.5Hz), 2.58(1H,
dd, J=4.8, 9.5Hz), 2.42-2.30(1H, m), 2.23(1H, br.s), 2.15-2.00(1H, m), 1.70-1.50(3H,
m), 1.20(3H. d, J=6.6Hz), 0.95(3H, t, J=7.3Hz), |

25  HCl salt: amorphous solid.
MS m/z:396(M+H)"

Anal. Calcd for C2¢H33N3;0,°HCI*0.4H;0°CH,0 : C, 63.72 ; H, 8.30; N, 8.92
Found : C,63.96 ; H, 8.08 ; N,9.08.

30




Exanpl e 67 Preparation of _
4-{N-[2-(3-(S) - Met hoxynet'hoxypyrrolidin-1-yl)-1- (S) phenyl ethyl]-N

WO 98/.1217 WO 98/12177 PCT/IB97/01021
PCT/ 1 B97/ 01021 89 - 88

met hyl am no- N - (R) - sec- butyl benzam de - This was prepared from
4-{N—[2-(3;(S)-methnﬁymethoxypyrrol|d|n INy

(S) - phenyl et'hyl ] - N- ndthisy wasi prepaseth Ao 4ed c[Za@c{SmetMtjwymmhémrhyh)sl%

Ecampl e 1 (111 jorPieSiek i idhRTas Gty wilr ahd bR ARIGE HEpA) yig

J=8.8Hz), 7.33adcordigltd tiepro€eddfesAimilat to those déscAbaHn Exampladi (i), d,

J=8.1Hz), 5.13(1H, dd, J=6.6, 7.7Hz), 4.59(1H, d, J=6.6Hz),  4.55(1H,

d, J=6.6Hz), 4.19-4.08(2H, n), 3.29(3H s), 3.09-2.98(2H, n), 2.90-2.80(1H,
. 2.84(3 RME2 LRl . 5

?60 A 4&(;?4 s)H (2705&1@20 g%nc}j;) 827. 53%211 WG hiam.% 73477&4(511 {n}Hs 802H, d,

Exanpl & 68 1-9933,6164;16&3(11?1 S0, S TA(IH, dd, J=6.6, 7 3E), 4 59(1H, d, J=7.0Hz),

o 2ot S\ AP B bl & Yed MR ERS 3 2508 939,

4-{N-[2-(3-(9S) 3m(nm,xmmzm@m(mo|m)dmssxsm ), 2.75-2.70(1H, m), 2672 56(2H, m), =

S) - phenyl et h - et 1) A -sec- zamde in 95%vyield
gc)copdi né to yk]zsﬁlgﬁe?%ﬂr%dgz%ggf(ﬁ‘k H’S’ 1gy{1ﬂ8?§'id§£1crl bed in Eiarrpl e 2.
[err]H NMRj¢270M+z, free amine, CDCl[err]) [err] 7.65(2H d, J=8.8Hz),
7.40-7.20(5H, m, 20 6. 80(2H, d, J=8.8Hz), 5.78(1H, ‘d, J=8.3Hz), 5.14(1H,

dd, J=5.9, 8.8Hz), 4. 25-4.03(2H xampler?0 2 98(2H, m), 2.95-2. 78(1H,

M. 2.83(3H, g mvrrohdmpldm iﬁi—@M% i
rr), T. 70- L. 5O( :

2.42-2. 30(1H,
1.20(3H, d, J HO salt: anorphous

?:Fleir (rj] H err] N'[vgr ﬁ Zq gg?(wﬂg&%{a&ﬂ gofr]‘ &ﬂﬁ iﬂét%ds% ﬁ%ﬁéthomygoggm—wné 92

15  (8S)-phenylethyl]}-N-methylamino}-N’-propargylbenzamide in 77% yield according to

the procedures similar to those described in Example 2.

'H NMR (270MHz, free amine, CDCh) & 7.67(2H, d, J=8.8Hz), 7.35-7.24(5H, m),
6.81(2H, d, J=8.8Hz), 6.13-6.03(1H, m), 5.16(1H, dd, J=5.9, 9.0Hz), 4.24-4.21(3H, m),
20 3.13(1H, dd, }=9.5, 12.8Hz), 3.03(1H, dd, J=5.9, 12.8Hz), 2.93-2.86(1H, m), 2.84(3H,
_s), 273(1H, d, J=8.3Hz), 2.58-2.53(1H, m), 2.32-2.24(2H, m), 2.11-2.05(1H, m),

' 1.76-1.58(2H, m).

1R(neat) ; 3300, 1610cm™.
25

HCI salt: amorphous solid.

MS m/z:378(M+H)"

Anal. Calcd for CosHapyN;0,+HCl+0.8H,0°CHO : C, 62.61 : H, 7.36 : N, 9.13
30 Found: C,62.23; H,7.26 ; N,9.50. |




Found: C,63.96 ; H 8.08; N, 9.08. 30

Exanpl e 69 Preparati on of

4-{N-[2-(3- éﬁ)’ xyrret hoxypyrrolidin-1-yl)-1-(S)-phenyleth

met hyl am nn R#y%r opar gyl benzam de V\D 98/ 12177 i‘H‘lﬂ'lmozl
PCT/ I B97/ 01021 - 89

This was prepared from 4- (N-[2-(3-(9S) - rrethoxyrrethoxypyrrol ldin-1-yl)-1-
(S) - phenyl ethyl Lnag?,%i I“M'?Q‘EI@S;})EP% 6&n%vﬁb@£§m?%§°par gylamine in 18%

yield- . Ur es t hose described in

Bcarpl e | (ii1) This ias  prepamik FOEORHN-{ 2l amechopymethoRyrBBEH-yi -

é ? 4(8|f|z_|) d(7j 3? gs%glgep%@]-N L{hé&&lfﬁnogbergmf ﬁ_éfﬂd %HZJ) mﬁucgg?my {]nne mn§9%

J=7.0Hz), 4. 23( d a&ordlrlr_%?toGtﬁébroc@dé&s Simblaf o thosd des@nl?eﬁ(z@ﬂxaxﬁble 1.7 -
3. 03(2H, m), 5-2.80(1 85(3H, S), 2.75-2 70(1H m."3. 67-2.56(2H,

m, 5(1H t, J26Hz) 2.08-2.01(1H, m, 187170(1H m. 10
Exampl e 70 -
1 {nl\l-p[2 (3 (S)- F{}mgyrro IdCBtls)q763(2(I-gd J= SSI-Ilzg,tZ' B72|¢(5H m), 6.80(2H, d,
t
{

hyl am no} - N Jp9.8Ha), g§.RbéniZafilde m), 5.14(1H, dd J-rn;§xh£@ Bridoti.ed, froaHz),

(5) - pheny! et hyi FRCEY Hy PRTOHR) APLAZ DL SRR o 6.90eh 529038, 9 3.07-

according to 303(men9r QBSBHES szm-haoam ihosg2desIHbes) Iszzasﬁzle m),

[err]H NVR (270VHz er 67(2H, d, J
7.35-7. 24( 5k n‘)z50'238@%"9&@9#1'2911(1&&1)81-3% 761(&%»'6 03(1H m, 5.16(1H,
dd, J=5.9, ‘9.0Hz), 4.24-4.21(3H~- - 3.13(1H, dd, J=9.5, 12.8Hz),
3.03(1H, dd, J=5. 9, 12. 8Hz), 2.93-2. 86(1H m., 2. 84(3H . ..s), .2.73(1H,
d, J=8.3Hz), 2.58-2.53(1H m), 2.32-2. 24(m_ph_,_2 11- 05(1H m,

| . D

1.76-1.58(2H, n’h aration
_am)rphous solid

ethyl ino)-N’-(3.3.3 -rifluoropropyllbenzamide .
15 . This was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-y})-1-
(S)-phenylethy!]-N-methylamino}-N’-(3,3,3,-trifluoropropyl)benzamide in 69% yield

according to the procedures similar to those described in Example 2.

'H NMR (270MHz, free amine, CDCL) 8 7.65(2H, d, J=8.8Hz), 7.36-7.26(5H, m),
20 6.81(2H, d, J=90.2Hz), 6.26-6.20 (1H, m), 5.16(1H, dd, J=5.9, 9.2Hz), 4.25-4.19(1H,
'm), 3.69(2H, q, J=6.2Hz), 3.17-3.02(2H, m), 2.99-2.88(1H, m), 2.84GH, s), 2.80-
2.72(1H, m), 2.59-2.53(1H, m), 2.52-2.38(2H, m), 2.37-2.28(1H, m), 2.16-2.05(1H, m),
1.80-1.75(2H, m). ' :

25  1R(neat) : 3350, 1610cm™.

- HCl salt: amorphous solid.
MS m/z:436(M+H)"

30 -Anal Calcd for C23H23N302F3’HC] 0. 4H20 C 57. 65 H, 6 27 N 8 77
Found : C,57.60; H, 6.26 ; N,8.50.

Example 73



Anal . Calcd for Cerr]JHerr]Nerr]Jerr].HA.0.8Herr]O CHerr]O C 62.61;
H 7.36; N, 9.13 30 .Found: C,62.23 ; H, 7.26 ; N,9.50.

Exanpl e 71 WOMYBHFar ati on of PCT/IBI7/01021
4-{N-[2-(3-(S)- Met hoxyrret hoxypyrrol i di n-1-yl )911 (S) phenyl et hyl ] - N-

WO 98/ 12177
PCT/ 1 B97/ 01021 . - e ‘
met hyl am no} - N -X[Sparg AL roled g rigayyI SR A XS EYICH
prepared from 4- = (Lt b 1@%—5%@3@'” 1-yl)-1-
(S)- phenylethyl]%ﬁ%ﬂﬁ%‘%ﬁ% b id33 trifluoropropyl amne”
in 39% yi el d accoFkis neast prephared pfrome d+{N-§2-63- fs)l-zacthommetb@e’pmglaﬁm-ﬂed) in

) R EE ST NG

5. 14(1H, dd, 5J=7%4iéld aScoklitay to thegh6dddured sindilaf t&those describeddin Exaple Uiii).

J=7.0Hz), 4.21-4.12(IH, n), 3.69(2H, q, J=6.2Hz), 3.29(3H, s), 3.07-

3.03(2H, m, 2.85(3H, s), 2.84-2.80(1H, m), 2.72-2.67(1H, ), 2.64-2.56(2H,
2.50- 2.1 0@73mQL L ali % 76(4ht

rE”)mpl o 75 ?epar a@emf-m _%CI)D]?CIS § F67(30; d11=0"2Fz)! $4bty 2605H, m), 6.802H, d,

4- [ N-[ 2- (3- (S) - Hy8r8Ha)ppr50e6.40(1HL 1m;| §-13(\E5) d@hdnyDe M), M.60(1H, d, J=6.6Hz),

ey ool N, 4 St i SPADIACERLAMNREALAS sl m) 363 55T S o

(S) - phenyl etiloy| 13.25(1E%, i), 3B0(BH; B),-X.83-3,0D(2H/ ind)) QSORNBORH, Johe 'z 86(BHE s),n2.86%

Bt e 2. **""Eofdp oy Kl Bie sl b SBRLCTROORED) 7. coon

d, J=8.8Hz), 7.36-7.26(5H m 6.81(2H, d, J=9.2Hz), . 6.26-6.20 (1H,

m, 5.16(1H, dd, J=5.9, 9.2Hz), 4.25-4.19(1H, m, 3.69(2H q,
J=6.2Hz), 3.17-3: 02(2H m, 2.99-2.88(1H,£Mp_11 784(3H, s), 2.80-
2.72(1H, m, 2. , 2. 527 ; - 1

2.16-2. 05(1H, mP e —ag 5ot 25 T F

15 methylamino}-N’-( 2-15)—hxdrgmrogyl )benzamide

' This was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yi)-1-
(S)-phenylethyl]-N-methylamino }-N’-(2-(S)-hydroxypropyl)benzamide in 81% yield
according to the procedures similar to those described in Example 2.

20 'H NMR (270MHz, free amine, CDCl) & 7.68(2H, d, J=8.8Hz), 7.40-7.20(5H, m),
- 6.80(2H, d, J=8.8Hz), 6.60-6.50(1H, m), 5.15(1H, dd, J=5.9, 9.2Hz), 4.28-4.18(1H, m),
4.07-3.93(1H, m), 3.66-3.55(1H, m), 3.35-3.23(1H, m), 3.13(1H, dd, J=9.2, 12.8Hz),
3.03(1H, dd, J=5.9, 12.8Hz), 2.95-2.80(1H, m), 2.83(3H, s), 2.72(1H, d, J=9.5Hz),
2.56(1H, dd, J=4.8, 9.9Hz), 2.40-2.25(1H, m), 2.20-1.75(3H, m), 1.70-1.55(1H, m),
25 1.22(3H, d, J=6.2Hz). |

1R(neat) : 3350, 1610cm™.

Maleic acid salt: amorphoué solid.
30 MS m/z:396(M-H)

Anal. Calcd for C3H3N30;*CH04°0.3H,0 : C, 62.49 ; H, 6.91 ; N, 8.10
Found : C,62.65 ; H, 7.24 ; N,7.90.



HCQ salt: anorphous solid. M5 mlz: 436( MtH) [err] 30 Anal. Calcd for
Clerr]Herr]Nerr]err]Ferr]*Hd *0. 4H err] O C, 57.65; H, 6.27, N, 8.77

Found: C, 5%w6@8/121776. 26; N, 8. 50. PCT/IB97/01021
Exampl e 73 WO 98/ 12177 _
PCT/ 1 B97/ 01021 . _92 91

Preparati on of

4-{N-[2-(3- (S) Met hoxynmet hoxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N

met hyT am no}-N - (2-(S)-hydroxypropyl )benzam de Thi s was

pr epar ed from 4-{N-[2- (3-(S)-nmet hoxymet hoxypyrrolidin-I-yl)-1-

(S) - phenyl et hyl ] - N-met hyl am no} benzoi ¢ agkﬂngg%( S)- (+)-1-am no- 2- propanol

in 55% 5 yield according to the proce mlar to those described in

Exanple 1 (iii)Preparation [err]of NI\/R ( 27@1\_&1] ﬁj-maﬂgkxfgeﬂhbh&gﬂI-QﬂHS)—
J=9. 2Hz), 7,40~ 7 20(5H, m,
5.14(1H, dd? J-Eethoxvmelioxypyrpoiyd Shyie DEnzamige
J=7.O0Hz), 4. 231%-71&%71\4@ 07- 3. 95(1H-’N2H-{ﬁ)-@ﬁ-nfith5§(rﬂaﬁho@% %1)(%9;3 }§3
3.25(1H, m), 3. sy, 3. 13 —2.90-2 ST,
2. 76- . 08 phoxypyr ) N_-_mgmmmp.ms,ms), 1.23(3H, d,
J=6.2Hz) . 2-(S)- (3-Methoxymethoxyphenyl)—Z-(Zi—(S)-metho:@ﬁ?éf'ﬁ’dx?p%ohdm—1-

Preparation of

4- (N[ 2- (3- (5) shipthanolymd (ofR)Brnthptymethheiyiyg (Sybithbbymihocypyrolidin-

g?:agg:’ Z(rtln p?ém éli?-ﬂ%a;% Sy e?r%?xﬁéﬁrﬁ‘gime(%j%g}}’?tbpwqﬁh%yyﬁlﬁnyl) 1, i-ethanedlol-Z-

(S) - phenyl et hyItbsythtS&% QMM}aNxtL(rBaé&i’dlhg €6 the)ipbceditel BIRfilaATD osd des&iddl
yi.eld . acco d| ng o rocedur eds simlar to those described in

Exanpl e 2. ff?@mn VagBrepased oy reatingdhe mixtugs of 2-(S)-(3-
7.68(2H, d, J l'r&%rm

5 oo 50( 1H, 8ﬂ§ 15?‘(?h oﬁ(?p%dgg\] g%sﬁmeth?i‘zy m’:%@-ﬁithg'(‘llipgmn@m)and I-R)-
4.07-3.93(1H, -mqﬁlmn@tmmhenyw (33(Sasnahmpmmoxmrr®due(-yl)¢thm1 J=9with

12.8Hz), 45 methyl 4-methylaminobenzoate in 54% yield according to the procedures similar to
those described in Example 1 (i).

'H NMR (270MHz, CDCL) 6 7.88 (2H, d, J = 8.8Hz), 7.23-7.19 (1H, m), 6.95-6.90(3H,

m), 6.77(2H, d, J=8.8Hz), 5.13(2H, s), 5.12-5.08(1H, m), 4.58 (1H, d, ] = 6.6Hz), 4.53

20 (1H, d, J = 6.6Hz), 4.22-4.15 (1H, m), 3.84 (3H, 5), 3.45(3H, 5), 3.28 (3H, ), 3.13-
. 2:92(2H, m), 2.88 (3H, ), 2.90-2.84(1H, m), 2.75-2.66(1H, m), 2.61-2.50(2H, m),
2.06-1.99(1H, m), 1.83-1.74(1H, m). -

25 ethyl}-N-methylamino }benzoic acid
This was prepared from methyl 4-{N-[1-(R)-(3-methoxymethoxyphenyl)-2-(3-
(S)-methoxymethoxypyrrolidin-1-yl)-ethyl]-N-methylamino}benzoate in 91% yield
according to the procedures similar to those described in Example 1 (ii).

30 'HNMR (270MHz, CDCl;) 3 7.91 (2H, d, J = 8.8Hz), 7.30-7.12(1H, m), 6.98-6.84(3H,
m), 6.82(2H, d, J=9.2Hz), 5.35-5.25(1H, m), 5.14(2H, s), 4.60(1H. d, J = 7.0Hz),
4.55(1H, d, J = 7.0Hz), 4.30-4.20(1H, m), 3.45(3H, s), 3.30(3H, s), 3.25-3.05(2H, m),
2.90(3H, s), 2.90-2.60(4H, m), 2.20-2.00(1H, m), 1.90-1.80(1H, m).



3(1H, dd, J=5.9, 12.8Hz), 2.95-2.80(1H, m), 2.83(3H, s), 2.72(1H, d,

3.0

J=9. 5Hz), 2.56(1H, dd, J=4.8, 9.9Hz), 2.40-2.25(1H, m, 2.20-1. 75(3H,
m, 1.70-1.5WOPS123y 25 1.22(3H, d, J=6.2Hz). 1R( neatBCT/HBIHpBLO21
1610cnferr]. Mal eic acid salt: anor p&pus solid. 30 VB

m z: 396( M H) Anal . Cal cd for :
C[err]H[err]N[err]CIerr]*C[err]H[err]CIerr] 0.3H err]0: C 62.49; H 6.91;
N, 8. Found: C, 62.65; H, 7.24; N, 7.90. WD 98/ 12177

PCT/ | 897/01021

Exanpl e 75

4-(N-[1'(R)'(3- /e SUAY o) 7
?? ; o hoxypK/L{ ﬁ;: his Wag g’feggfg l}mn'\‘} qeh\l? H R }neh!loxgmor%xyp AL Y5-(s)-

4-{N-[1-(R)-§3- m&&x&bﬂiﬁwﬂ%ﬁﬂﬁﬁﬁvi })?etlﬁﬁ} Nﬁhethylanuno}benzmc acid and n-propylamine
met hoxynmet hoxypyrrolidin-1-yl)-ethyl]-Nnethylam no

b
2:(S) - ( 3- Met hoxy#dt hosgie eqquxyg@r@spme vses mEilanta the } enzo%@lﬂﬁ#ﬂ@“@u)
yl ) et hanol and
1-(
1-

R) - ( 3- net hoxyrret hoxyphenyl ) - 2- (3- (S) - met hoxynet hoxypyrrolidin- 10
yl ) et hanol NaviRp@76MHz &Cls) 8 7.64(2H, d, J= 8.8Hz), 7.28-7.18(1H, m), 6.98-6.88(3H,

(R)-l-(3-rrethox t heny. t SY. 8
yield as a mxt ﬁ?rSE ok iehi i J‘%ﬁﬁe%@g@ggﬂ%s &, e, & B EEH 5 e,
i2n( g; ngr at gon 3.58{1H/ & XomoH)J4 546 H)rd; Ja+ @HY, 4.25at 1200H] ), IHEGH; 8), & 45-
met hoxy et hoxypl31'e3r§§'?l)I m) 3206 .1 LB AEP Sy B r 3-8F 2RI 1)y 2803 S)arfu?>-
l(E%( Ezet hoxymet hoxy 3eHnyrF3 2 12 1 95 H’ m)f %ggylrrfazt(?llc-)lkrfp))yq ?Z)(I3|H(’j|t r{-z 3;I/-IIZ))et hanol
wth 15 nmet hyl 4- net hyl am nobenzoat e in 54%yield according to. the
procedures simlar to t hose descri anple 1 (i).

[err]H NVMR(270MHz, CDCl [err]) [err] 7. 88%5\] = 8 8Hz) 7.23- 7 19 (1H
m, 6.95-6. 99( 3Hreparatio hen 1)-2-(3-
5.12-5. 08( 1H, n'l] dr%' 58 J ;=160 4. 5 .

This was prepared from 4-{N-[1-(R)-(3-methoxymethoxyphenyl)-2-(3(S)-
methoxymethoxypyrrolidin-1-yl)-ethyl}-N-methylamino}-N'-propylbenzamide in 11%
over all yield according to the procedures similar to those described in Example 2 and

20  Example 36. .

'f NMR (270MHz, CDCl;) & 7.65(2H, d, J=8.8Hz), 7.26-7.20(1H, m), 6.92-6.89 (2H,
m), 6.79(2H, ¢, }=9.2Hz), 6.79-6.75(1H, m), 6.01-5.92(1H, m), 5.11(1H, dd, J=7.0,
7.2Hz), 4.47(2H, 5), 4.26:4.17(1H, m), 3.45-3.35(2H, m), 3.04(2H, d, J=7.3Hz), 2.98-
25  2.91(1H, m), 2.81(3H, s), 2.69(1H, d, J=9.2Hz), 2.49(1H, dd, J=4.8, 9.9Hz), 2.40-
2.25(1H, m), 2.17-2.06(1H, m), 1.75-1.52(4H, m), 1.45(%H, s), 0.98(3H, t, J=7.3Hz).

30  yb-ethyl)}-N-me ino}-N’- {benzami
This was prepared from 4-{N-[1-(R)-(3-t-butoxycarbonylmethoxyphenyi)-2-
(3-(S)-hydroxypyrrolidin-1-yl)-ethyl]-N-methylamino }-N'-propylbenzamide in 86%
yield according to the procedures similar to those described in Example 37.



20 (1H, d, J = 6.6Hz), 4.22-4.15 (1H, nm), 3.84 (3H, s), 3.45(3H, s), 3.28
(3H, s), 3.13- 2.92(2H, m, 2.88 (3H, 's), 2.90-2.84(1H m,

2. 75-2. 66( 1o s9121% 61-2.50(2H, m, 2. 06- 1. 99(1H m, JpdEgmdrehelH
m. (ii)

4-{N-[I|-(R)-(3-Methoxynet hoxyphenyl ) - 2- (3- (- et hoxyrret hoxypyrrolidin-I-yl
")- 25 et hyl ] - N- et hyl am no} benzoi ¢ acid This was prepared
from methyt “4-{N-[1-(R)- (3-nmet hoxynet hoxyphenyl ) - 2 (3-

(S) - mét hoxynet hox rroI i di n-1-yl)-ethyl]-N nethylam no}benzoate in 91%
yield acdd g‘Std’f?WB Séll' cedures simlar to those described in
Exarrplel(ii)l H OWSC%: Tohy [ ] .
8.8Hz), 7.30- (2-[ 8- ? > %%QH Q\% 52%8%4(?%[ (n?)H7?1

. 35-5. 25( 1H, rﬁ)$0(3H1ﬁ(}2‘H34(sl}I t41=€07(Hz)L7ll-7.D9(:2H,nm—|6)98684(3H #).559345,80(1H,J

ol o 5T R ool ity 2059 B e Yo

8/ 12177 2.50-2:30(2H, m), 2.15-1.85(2H, m), 1.70-1.50(2H, m), 0.96(3H. 1, J=7.3Hz),
CT/ | B97/ 01021 03

AT ON IO

1)
4- (N-[1- (R) - (3 ymmqbyymhgwé%l 2-(3-(S)-net hoxyrret hoxypyrrolidin-1-
yl)-ethyl]-N rret hyl am no} - N - propyl benzamni de Thi s was

prepared from 4-{N-[1-(R) - (3-nethoxynet hoxyphenyl)-2-(3-(S)-" 5 :

met hoxynmet Raxy rof) l+) - et hyl ] - N- met hyl am no} benzoic acid and

n- pr opyl amrlﬁe FMEH% ﬁ%jf)l el d accordi ng 'to the procedures simlar to

t hose described in Exanple 1 (iii) : - [err]H NVMR (270MHz, CDCI[err])

1)1 S o B el i T 951 AT 97 71,

10 4.58(1H, d.Fohnd: c@mz;)p M55k 706 J = 7.0Hz), 4.25-4.12(1H, m,

3.46(3H, s), 3. 45- 3735(2H,° n), 3.29(3H, s), 3.08-2.96(2, m),
2.92-2.80(1H, n, 2 86(3H, s), 2. 75 2.50(3H, m, 2.12-1.95(1H m,
1.85-1.52(3 . 0.97(3H, t, J=7.3Hz). ;

Exanpl e 76 ?5 Example 78

Prepar ation of
4-{N-[ 1- (R) - ( 3-Brepagatin] B 11y
hydr oxypyrrol i .hn |
ThIS was prepared

(i Methvl -ﬂuoro-4-{N f2-(3 (S)~me§hogmethmpgrrohdm-1-yl) i (S)-

phgnylethyl ]-N-methylamino }benzoate
20 This was prepared from 2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-(S)-

. phenylethanol and 2—(3-(S)-methoxymethoxypyrrolidin-]-yl)-2-(R)-phenylethaan and
methyl 3-fluoro-4-methylaminobenzoate in 52% yield according to the procedures
similar to those described in Example 29 (i).

25 'H NMR (270MHz, CDCL) & 7.72-7.62(2H, m), 7.38-7.22 (5H, m), 6.81(1H, t,
J=8.8Hz), 5.12-5.02(1H, m), 4.58 (1H, d, J = 7.0Hz), 4.55(1H, d, J = 7.0Hz), 4.15-
4.03(1H,m), 3.88(3H, 5), 3.30(3H, 5), 3.18-2.95(2H, m), 2.88-2.78(1H, m), 2.71(3H, .
J=0.7Hz), 2.67-2.45(3H, m), 2.05-1.90(1H, m), 1.75-1.60(1H, m)

30

This was prepared from methyl 3-fluoro-4-{N-[2-(3-(S)-

methoxymethOxypyrrolidin-l-yl)-1-(S)-phenylethyl]-N-ﬁ\ethylamino}benzoate in 100%



met hoxymet hoxypyrrolidin-1-yl)-ethyl]-Nnethylan no}-N -propyl benzani de in

11% . over all yield according to the procedures simlar to those
descri bed | N"WMLY 2 and 20 Exanpl e 36. [err] H NVR RPOREIBN01021
CDCl[err]) [err] 7.65(2H, d, J=8.8Hz), 7. 26 éSZO(lH’ nm, 6.92-6.89 (2H,

m, 6.79(2H, d, J=9.2Hz), 6.79-6.75(1H, 01-5.92(1H, m, 5.11(1H, dd,
J=7.0, 72Hz) 4.47(2H, s), 426417(1H m, 3..45-3.35(2H, "5
3.04(2H, d, J=7.yiktpecordiggto te progedgrnes similapfo t@S‘BQ?SSFPeds’P Exzmeb( hiy

J=9. 2Hz) , 249(1H dd, J=4.8, 9.9Hz), 2.40- 2.25(1H, m,
2.17-2.06(1H, m, 1.75-1.52(4H, nm), 1.45(9H, s), O. 98(3H t, J=7.3Hz).
Exanpl e 77 ‘}Pmréﬁmm{nfCDCh) & 7.63-7. 54(2H m), 7.38-7.22 (5H, m), 6.76(1H, t,

Y1) et iy TN meORB AP T YRTEI W Gl T L FORE) PSdc e §2, 2,088, 4.30-
prepared from 4-4 My ,ﬁj?)s S§3t43bm0mcaxr¢mmb hwysbe(m ) 5)2-2.95-2.73(2H, m),

(3-(S) - hydroxypyrrol I din-1 - yl 7-N-neth n no} - propyl benzani de in
86% yi el d ZTHBH: 8y t28'2 A@(lb& Bﬁehﬁﬁéss%ﬁﬂi Mir to those described in
Exanpl e 37. WO 98/ 12177

PCT/ 1 B97/ 01021

salt: ligt bro : z
10. 55- 10. 15( 1H, .4.91- 7 80(2H n) 7.34(1H, t,
J=7.7Hz), 7.21- m, 5.95-5.80(1H, ‘5 m,

4.72(2H, s) 104. 60-4. 4Q(hld'|waﬂ') Eﬁréﬁ)frﬁnﬂQ(fﬁkiro-ﬂ){N—?-Z-@ﬂ(9)-1ﬂbihoﬁ9methoxypyrrohdm-

2.81(1. 8H, 2 1.70-
0. 96% 3H, t,S) J=7.13¥p)- (g)—pheny?e Nemethylamine bw(@e; a%fe%nﬂgppx gm 89@ ield

456(MrH) [err]. f bed i E l 1
C[err]H[err]N[err or ng%? e pr B%Se%lartothosedescn ed in Example &n)7 .

Found: C, 54.49 ; H 7.85; N, 7.76
'H NMR (270MHz; CDCl;) & 7.48 (1H, dd, J = 1.8, 14.3Hz), 7.41-7.20(6H, m),

15. 6.80(1H, t, J = 8.8Hz), 6.08-6.00(1H,m), 5.03-4.92(1H,m), 4.58 (1H, d, J = 7.0Hz),

4.54(1H, d, = 6.6Hz), 4.13-4.03(1H,m), 3.45-3.35(2H, m), 3.30(3H, 5), 3.18-3.07(1H,

m), 3.02(1H, dd, J=6.6, 12.8Hz), 2.83(1H, dd, J=6.2, 9.9Hz), 2.68(3H, s), 2.65-

2.45((3H, m), 2.07-1.93 (1H, m), 1.75-1.55(3H, m), 0.99(3H, t, J=7.3Hz)

20

ethylamino)-N’- lbenzamide
This was prepared from 3-fluoro-4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-
1-yl)-l-(S)-phenylethyl]-N—mgthylamino}-N’-propylbenzamide in 40% yield according

25  to the procedures similar to those described in Example 2.

'H NMR (270MHz, free amine, CDCL) & 7.53 (1H, dd, J =2.2, 14.3Hz), 7.41-7.24(6H,
m), 6.83(1H, t, J = 8.8Hz), 6.11-6.02(1H,m), 5.12-5.02(1H,m), 4.22-4.13(1H,m), 3.45-
3.35(2H, m), 3.35-3.23(1H, m), 3.00(1H, dd, J=5.5, 12.5Hz), 2.92-2.73(2H, m),

30 2.68(3H, s), 2.60-2.50(1H, m), 2.33-2.18(1H, m), 2.13-1.95(1H, m), 1.90 (1H, br. s),
1.70-1.48(3H, m), 0.99(3H, t, J=7.3Hz)

Maleic acid salt: amorphous solid.



15 Exanpl e 78 Preparation of
3-Fluoro-4- {N-[2-(3-(9)- rrethoxyrrethoxypyrrolldln l-yl)-1-(S)-

phenyl et hylweoNsagtfy! am no} - N - propyl benzam de (1) VpEiiBo7/01021
3-fluoro-4-{N[2-(3-(S)-nmet hoxynet hoxypyrrolidin-1-yl)-1-(S)-

phenyl et hyl ] - N-met hyl-am no} benzoat e 20 9  This was prepared from
2- (3-(S)-nmet hoxynet hoxypyrrolidin-1-yl)-1-(S)- phenyl et hanol and
2-(-3-(S)-net h04R®hogggng@bM11n 1-yl)-2-(R)-phenyl et hanol and nmet hyl
3-f | uor o- 4- met hyl am'nobenzoate in 52% yi el d according to the procedures
simlar to those described in Exanple 29 (i). 25 [err]H NWR (270MHz,

cDd [err]) [er 7(70%&}2,_ 2(2H, m), 7.38-7.22 (5H, m), 6.81(1H t,
3=8.8Hz), 5. 125 OBLCIM THy . 4.58 (1M, d, J = 7.0Hz). 4.55(1H, d, J =
7.0Hz), 4. 15- 03(1H,rr), 3.88(3H, s), 3.30(3H, s), 3.18-2.95(2H, m,

2.88-2.78 : =0.7 2. 87-2 45(3H, . ), .

e T aost B Balld i GOy CRig AR C ot i s

3- Fl uor o- 4- { N- Fgurd3- ((j&‘al-smtﬂq@mrqql"g)aypyrrol idin-1-yl)-1-(S)-phenyl ethyl]-N
met.hyl am no} benzoi ¢ acid Thi s was  prepared

from met hyl 3-fluoro-4-{N-[2-(3-(9)-

met hoxynet hoxypyrrol idin-1-yl)-1-(9)-phgylaide | - N- nmet hyl am no} benzoat ein
100% WO 98/ 12177 'lhﬁ_—

PCT/ | B97/ 01021Preparation of 4-{N

yield accoidjl ng.

-7.54(2H, m,

(I I ) L4 ,‘.' .~ v, Sa e 4 !

7.38-7.22 (5H, rT) 6. 76(1H, t, J84Hz) 527517(1H rT) 461(1H

d, J =7.0Hz), 4.58(4H, d, J = 7.0Hz), 4.30- 4, 20(1H m, 55- 3

M), 3.40-3.15(3H, mT Hg @@ésmfe!’@yed _3- (?3((521416 ethoxypw@d(nshyl)sly(s

2.22-2.05(1H, phen ﬂeth%ﬁolla&p (21@ (S)imethoxymeth&dybjlﬂ‘ohdm- -yl)-2 phenylethanol an

3FIuoro4{N— { - met hoxynet hoxypyrrol rdi n-1-yl)- é% penye (i N
net hyl Mamﬁ By hadraen uorgpropyl)benzalmdemﬁ Yastisidoresoedi mito

f rom3-flu & ﬁ_ﬁar ,Egyg};
1-yl)-1-(9)- phenﬁ%t hy{.‘k'j:’3 net g%&ér’]ﬁg? enzol c g(and n- propylamne in

80% vyield . according to the procedures sim I ar to those described in
Bxanpl e 1 (1113 NMR (270MHz, CDCl) 8 7.67(2H, d, J=8.8Hz), 7.34-7.25 (SH, m), 6.81(2H, d,
' J=9.2Hz), 6.30-6.13(1H, m), 5.15(1H, t, J=7.7Hz), 4.59 (1H, d, J = 6.6Hz), 4.55(1H, d,
J=6.6Hz), 4.23-4.10(3H,m), 3.30(3H, s), 3.07—3.04(2H, m), 2.87(3H, s), 2.84-2.80(1H,

20 m), '2.76-2.67(1H, m), 2.64-2.53(2H, m), 2.09-2.01(1H, m), 1.77-1.70(1H, m)

Example 81

Preparation of

methylamino}-N"-(2.2,3,3,3 -pentafluoropropyl)benzamide |
25 This was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-

(S)-phenylethyl]-N-methylamino }-N’-(2,2,3,3,3,-pentafluoropropyl)benzamide in 97%
yield according to the procedures similar to those described in Example 2.

'H NMR (270MHz, free amine, CDCl) & 7.69(2H, d, J=8.8Hz), 7.36-7.26 (5H, m),

30  6.82(2H, d, J=8.8Hz), 6.20-6.16(1H, m), 5.16(1H, dd, J=5.5, 8.8Hz), 4.25-4.21(1H, m),
4.14(2H, dd, J=6.2, 14.7Hz), 3.14(1H, dd, J=9.2, 12.8Hz), 3.04(1H, dd, J=5.9, 12.8Hz),
2.95-2.88(1H, m), 2.86(3H, s), 2.73(1H, d, J=9.5Hz), 2.57(1H, dd, J=4.8, 9.5Hz),
2.37-2.29(1H, m), 2.16-2.05(1H, m), 1.80-1.60(2H, m)



[err]H NVR (270MHz, CDCl[err]) [err] 7 48 (1H, dd, J = 1.8, 14.3Hz),
7.41-7.20(6H, m, 15 6.80(1H, t, J = 8.8Hz), 608600(1Hrr)

5.03-4. 92( IHWQ9/2ITR (1H, d, J = 7.0Hz), 4.54(1H, d, PCWJQ}OH
4.13-4.03(1H,n), 3.45-3.35(2H, nm), 3.30(3H, , 3. 18-3.07(1H

3.02(1H, dd, J=6.6, 12.8Hz), 2.83(1H, dd, J=6.2, 9.9Hz), 2.68(3H, s), 2. 65-
2.45((3H m, 2.07-1.93 (1H m, 1.75-1.55(3H m, 0.99(3H .t, J=7.3Hz)
20 Exanpl e 79 Preparation of
3FIuoro4{N—[2 ) 3 nergyprrolidin-1-yl)-1-(S)-phenylethyl]-N
metyl am no}-N - prr% yétgen%g - This was prepared from
3-fluoro-4-{N-[2-(3-(9)- rrethoxyrrethoxypyrrolrdr n-

1-yl)-1-(S)- pher%&fﬁgy#l N- rret am no}- N - propyl benzanmi de in 40%yield
according 25 t gERbg dsimilar to those described in Exanpl e 2.

[err]H NI\/R(%?OI\Mgmj&rm(Mme CDCI[err]) [err] 7.53 (1H, dd, J = 2.2,

14.3Hz), 7.41-7.24(6H, rr), 6.83(1H t, J = 8.8Hz), 6.11-6.02(1H,rr),
5.12-5.02(1H, M, 4.22-4.13(1H m, 3.45- : 335(2H , 3.35-3.23(1H, m,
3.00(1H, dd,

2.60-2. 50( 1H, m)Aé’ﬁ %% ‘gk%)c(zfrg-?‘ﬁ%z%" §U4cgil§?1ﬁ9 53n§3 61? 535’*(?‘)#‘ 13 s),
1.70-1.48(3H, mMEouddo@, 33P0t H, 333 N—IZ)79 . Mal ei ¢ acid salt: anorphous
sol i d. WO 98/ 12177 . .

PCT/1B97/ 01021 ' : 96

| RCKBr): 335@, 1620cnierr]. VE:  4@QadpiERRer ] 5  Anal. Calcd
for err]JHerr] N err O[err E. QG Herr]O[err] 0.5Herr] Q ;
6.72; N, 8. 01 Ereparai & {Ng2-(8A3)Methoxymethoxypyypolidin- |-

methylamin —N’-t t-a be zamide

This was prepared from 2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-(S)-
15 phenylethanol and 2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-2-(R)-phenylethanol and
4-methylamino-N’-tert-amylbenzamide in 36% yield according to the procedures similar

to those described in Example 1 (i).

'H NMR (270MHz, CDCL) 8 7.60(2H, d, J=8.8Hz), 7.34-7.23 (SH, m), 6.78(2H, d,

20  J=8.8Hz), 5.73-5.62(1H, m), S.13(1H, dd, J=6.2, 8.4Hz), 4.60 (1H, d, J = 7.0Hz),

-4.55(1H, d, J =7.0Hz), 4.17-4.15(1H, m), 3.30(3H, s), 3.07-3.02(2H, m), 2.83(3H, s),

2.86-2.80(1H, m), 2.72-2.64(1H, m), 2.63-2.57(2H, m), 2.09-2.01(1H, m), 1.87-
1.79(1H, m), 1.83(2H, g, J=7.3Hz), 1.39(6H, s), 0.88(3H, t, J=7.3Hz).

25

methylamino }-N’-tert-amyl ide

This was prepared from 4-{N-[2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-
(S)-phenylethyl]-N-methylamino }-N’-tert-amylbenzamide in 88% yield according to the
30  procedures similar to those described in Example 2.

'H NMR (270MHz, free amine, CDCly) & 7.62(2H, d, J=8.8Hz), 7.35-7.22 (5H, m),
6.79(2H, d, I=8.8Hz), 5.73-5.63(1H, m), 5.14(1H, dd, J=5.9, 9.2Hz), 4.24-4.20(1H,m),



Exanpl e 80 - Preparation of _ _
4-{N-[2-(3-(S)-Methoxynet hoxypyrrolidin-1l-yl)-1-(S)-phenylethyl]-N 10
met hyl am n 2,3, 3,3, -pentafl uoropropyl)benzani de

Thi s was prq}e%gépezgﬁf rom 2- (3 (S) - rret hoxymet hoxypyrrol i di n-1- yﬁ ’m"(”%ﬁm
phenyl et hanol and 98

2- (3-(S)-met hoxynet hoxypyrrolidin-1- yI) 2- (R) - phenyl et hanol and

4- met hyl ami-no-IM2(( 8, dd,3~8.83,12/881), 6B‘03(@H95d Qe$19) bersmunm—nmsm%rw el83(3H,

?F)COI‘dI ng to[ 15 the rocedurgszgﬁ! ; %ho%?z %%{ZIQ%G(?H mj_?e?%“]}{

7.34-7.25 (5H, - . |
et i (o ﬁ?lsz.@zﬁ%gaﬂnﬂzh; 80 Megz}?hg)u@(@osﬁojg@gﬁw =7 H2p(1H, t

4. 23- 4 10(3H, m, 3.30(3H, s), 3. 07 3. 04(2H m, 2.87(3H, s), 2. 84- 2 80(1H,
20 , 276- 4-2.53(2H, m, 2.09-2.01(1H m,-

1 77- 1 70( fH l%(ggab“_ﬁ%@ IGI?ch'n |
Preparation

4-{N-1r2-(3-(S) o r in-1-yl)-1-(S)-phenyl ethyl]-N :
met hyl am no} - IQ'IEE/SZ a‘%g‘)éi’g ft af | uor opr opyl ) benzam de 25 Thi s
was prepared fNQm/4 ﬂﬂbt?h 2HY*3- (S) - met hoxymet hoxypyr rol.i di A-1-yl.)-1- . :
(S)=-phenyl et hyl ]-N-met hyl am no}-N -(2, 2,3, 3,3, -pentafl uoropropyl)benzam de
in 97% yield according to the procedures simlar to those described

i n Exanpl §,2. - ) _ i
ool o, 40 24 Geed I S0y BEFYREI 068 B sSEN SG,) T
6. 20- 6. 16( 1H, Found 5CJE 6H HOgl43 J259.33. 8. 8Hz), 4-25-4. 21(1H, ')

4.14(2H, dd, J=6.2, 14.7Hz), 3.14(1H, dd,. J=9.2, 12.8Hz), 3.04(1H, dd,

Exarrpl e 81

J=5.9, 12.8Hz), 2.95-2.88(1H, n), 2.86(3H s), 2.73(1H, d, J=9.5Hz),

2.57(1H, dd, J=4.8, 9.5Hz), 2. 37-Bxafifla®4 m, 2.16-2. 05(1H m,
1.80-1. 60(2H m . V\o .
PCT/ | B97/ 0102 Ereparation

I R( neat) 1@35@&%&@&_@@@ sal t: anorphous solid.

This was prepared from 2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-(S)-
phenylethanol and 2-(3 -(S)—methdxymethoxypyrrolidin—l-yl)-2—(R)-phenylethanol and
4—methylemino—N’-tert-butylbenzamide in 66% yield according to the procedures similar

20  to those described in Example 1 (i). | ' :

H NMR (270MHz, CDCL) 8 7.61(2H, d, J=8.8Hz), 7.40-7.20 (5H, m), 6.78(2H, d,
=9.2Hz), 5.90-5.65(1H, m), 5.18-5.10(1H, m), 4.60 (1H, d, J = 6.6Hz), 4.56(1H, d, J
=7.0Hz), 4.24-4.14(1H,m), 3.30(3H, s), 3.10-2.98(2H, m), 2.90-2.78(1H, m), 2.84(3H,

25 ), 2.76-2.54(3H, m), 2.15-1.95(1H, m), 1.80-1.60(1H, m), 1.45(9H, s).

. Example 85
Preparation  of  4-{N-[2- (3;18)-Hydrgxygmohdm- -y1)-1-(S)-phenylethyi]-N
lamino }-N’-tert-butylbe ide _
30 This was prepared from 4-{N-[2-(3—(S)-methoxymethoxypyrrolidin—l-yi)-l-

(S)-phenylethyl}-N-methylamino }-N’-tert-butylbenzamide in 52% yield according to the

procedures similar to those described in Example 2.



5 M5 mz:470(MH)[err] Anal . Cal cd for

Cerr]Herr]Nerr]Jerr]Ferr]*HO*0.4CH err]O C, 53.63; H 5.4 8.16
Found: C, 53.WO9{128733; N, 7.79. 10 PcTBomO1021
Exanple 82 Preparation of

4-{N-[2-(3-(S)- Met hoxynet hoxypyrroI|d| n-1- yl% 1-(S) - phenyl ethyl]-N

(3 ol o B Aeiopog, D01 87 o300, S 2 B S8 4ok 9B,

2-(3-(9)-net hoxx%&i}@wmmh) @Isr-slmm %x) )14fmfwl ﬁmrmsH@ndzs-at 18(1H,m),
4- et hyl am no-N -tert am{ Sbenzam de in 36% d accordin
T

et o 0 Ny ABCIH, da s PR3 OB 18 SR, 20013 S0 K m), 2. 833K,

o1 TN g O, S, By

4.60 (1H, d,5J 2.08(XHiam), 1.7241.58QHIm)d].45(SH sPHz) , 4.17-4.15(1H, m,
3.30(3H, s), 3.07-3.02(2H m, 2.83(3H s), 2.86-2.80(1H, m,
2.72-2.64(1H, m, 2.63-2.57(2H, m, 2.09-2.01(1H, m, 1.87- 1.79(1H,
m, 1.83(2H, q, 1R@&9H3350h636&r§i‘4 s), 0.88(3H, t, J=7.3Hz). 25
Exanpl e 83 Preparation

4-{N-[2-(3-(9)- Hydroxypyrrolldln 1 yl)-1-(S)-phenyl ethyl]-N

met hyl am no}- N ¢ This was prepared from
4-(N-[2-(3-(9)- oXyrre xypyrrolldlnlyl) |-

(S) - phenyl elhyl MS\m/e3%6(Ma#)no} - N -tert-anyl benzami de in 88%yield
according to the 30 procedures sim l'ar to those described in Exanple 2.
[err]H NWVR (270MHz, free amine,. CDCl[err})-[err] 7.62(2H ..d, J=8.8Hz),
7.35-7.22 (5H,  phal Calcdf&dz%%mog-ﬂcm%zﬂs@) C, %353, H EMAN, 9p6 5. 14( 1H,
dd, J=5.9, 9.2Hz) ZH( n’}\j WD 98/ 12177

PCT/ | B97/ 01021 Found C63 34;H,793;N,9.01. 98

3.12(1H, dd, J=8.8, 12.8Hz), 3.03(1H, dd, J=5.9, 12.8Hz), 2.93-2.86(1H, n),

2.83(3H,
15 .. Example 86
Preparation of 5-{ N-I' (3-(§i-H14rogpy olidin-1-y1)- 1-(S)-phenylethyl]-N-

_ methxlamino}-N’—prgpylplcolmgm;d '

This was prepared from 2-(3-(S)-methoxymethoxypyrrdlidin-l-yl)-l-(S)-
20 phenylethanol and 2-(3-(S)—methoxymethoxypfrrolidin- 1-yl)-2 -(R)—phenylethanol and
-5-methylamino-N’-propylpicolinamide in 24% over ali yield according to the procedures

" similar to those described in Example 1 (i) and Example 2.

'H NMR (270MHz, free amine, CDCL) & 8.12(1H, d, J=3.3Hz), 8.02(1H, d, J=8.8Hz),
25 7.82-7.74(1H, m), 7.38-7.24 (5H, m), 7.13(1H, dd, J=3.3, 8.8Hz), 5.10(1H, dd, J=5.5,

9.5Hz), 4.30-4.20(1H, m), 3.45-3.35(2H, m), 3.17(1H, dd, J=9.5, 12.8Hz), 3.01(1H, dd,

1=5.5, 12.8Hz), 2.95-2.84(1H, m), 2.91(3H, s), 2.70(1H, d, J=9.2Hz), 2.61(1H, dd,
J=4.38, 9.5Hz), 2.42-2.30(1H, m), 2.18-2.02(1H, m), 1.80-1.55(4H,m), 0.98(3H, t,
J=7.3Hz).

30 |
Fumaric acid salt: amorphous solid.
IR(KBr) : 3400, 1650cm™.

MS m/z:383(M+H)"



s), 2.73(1H, d, J=9.9Hz), 2.56(1H, dd, J=4.8, 9.5Hz), 2.36-2.27(1H m,

2.14-2.04(1H, m, 1.83(2H, q, J=7.3Hz), 1.80-1.60(2H n), 1.40(6H, s)',
0. 88(3H, t,wb9s13®) . 5 1R(neat): 3350, 1610cnferr]. B | t:
. anor phous solid. MS mz:410(M+H) [err] 10 Anal . Cal CCfoTOI‘ mif

Cerr]He[rr]Nerr]err]Hd *0.2CH err] O Cl1086.78; H, 8.16; N, 9.35
Found: C 66.67 ; H, 8.43; N, 9.33.

A (T 2- (3- (5) 2WBL oyt ez U000 €. &
- -(3- - oxymet hoxypyrrolidin-1-yl)-1-
7ot hyl am no} - NFOUR t C4jtk 37 bin S 08 A 10.95

2- (3-(S)-nmet hoxynet hoxypyrrolidin-1-yl)-

- (S) - net hoxynet hoxypyrrolidin-1-yl)-2-(
4- et hyl ami no-N -tert-butyl benzam de in

procedures sinplar 20 to _tho serib
NNR(270W$%@F@$’-§-P—)—F§M,‘ , . XY . -yRsl
6.78(2H, d,  phenylethyPlaknino}SN9fropybefizebhiden) . 5. 18-5. 10(1H, m), 4.60 (1H, d,
J = 6.6Hz), 4.56(1H, d, J =7.0Hz), ‘4.24-4.14(1H M, 3.30(3H, s),
3.10-2.98(2H, m), 2.90-2.78(1H m), 2.84(3H 25 s), 2.76-2.54(3H m,

2.15-1.95(1H m, 1. 9hlvhi3( Jp'F%%aFad ﬁ'orﬂ5(29U=-(S§)methoxymethoxypyrrolidin-l-yl)-l-(S)- |

Exanpl e 85 Preparati on _ _
4- { N-[ 2- ( 3- ( S) Pheptlethanel) prd| 3-(B-(S)rmethpxymetigyxypywsolidied ty§)23(R)-phenylethano! and - -

nmet hyl am ng) - N -hul ' 3 o Jhi s epared from
4 N}/[ 2-( 33% S&nﬁgﬁ]t&%ﬁgﬁ%g%ﬁe dﬁln§a(oy?\5e_r|a_ll yxelraI acc‘c’;‘?d?ngp tS & procedures
(-S) - phenyl et hysiinild twethbge destribell-iNExaraple -10@)(H) fe@pni de in 52% yi el d '

according to the . .procedures simlar to those described in Exanple 2.
WO 98/ 12177 '

PCT/ 1 B97/ 01021'H NMR (270MHz, CDCL;) & 7.55(2H, d, J=8.8Hz), 7.43-7.18 (SH, m), 6.90(2H, d,
=8.8Hz), 6.05-5.95(1H, m), 4.87(1H, dd, J=5.1, 10.3Hz), 4.63 (1H, d, J = 7.0Hz),
15 4.60(1H, d, J =7.0Hz), 4.30-4.20(1H, m), 3.58-3.46(2H, m), 3.43-3.25(2H, m),
3.353H, s), 2.95-2.50(4H, m), 2.20-1.80(2H, m), 1.70-1.50(2H, m), 0.96(3H, t,
J=7.3Hz). |

1.52;H,695;N, 11.04
S) - phenyl ethyl]-N 15 .
This was prepared from
| -(S)- - phenyl et hanol and 2-(3
) - phenyl et hanol and '
181 d according to the

Ex e 88

20  Preparation of 4-{N-Hydroxy-N-{2-(3«(S)-hydroxypyrrolidin-1-y)-1-(S)-
 phenylethyl]amino}-N'-propylbenzamide | |

This was prepared from 4-{N-hydroxy-N-[2—(3-(S)'-methoxymethoxypyrrolidin‘-1~yl)-1-
(S)-phenylethyljamino }-N’-propylbenzamide in 63% yvield according to the procedures
25  similar to those described in Example 2.

'H NMR (270MHz, free amine, CDCls) & 8.86(1H, s), 8.18-8.08(1H ,m), 7.64(2H, d,
J=8.8Hz), 7.42(2H, d, }=6.6Hz). 7.27-7.12 (3H, m), 7.07(2H, d, }=8.8Hz), 4.96(1H, dd,
J=6.6, 73Hz), 4.62 (1H, d, ] = 4.8Hz), 4.15-4.05(1H,m), 3.20-3.10(2H, m), 3.07-
30 2.92(2H, m), 2.74(1H, dd, J=6.2, 9.5Hz), 2.56(2H, t, J=7.3Hz), 2.36(1H., dd, J=4.0,
9.5Hz),"2.00-1.80(1H, m), 1.55-1.40(3H, m), 0.86(3H, t, J=7.3Hz).

Fumaric acid salt: amorphous solid.



99 [err]H NVR (270MHz, free amine, CDCl[err]) [err] 7.62(2H, d, J=8.8Hz),

7.35-7.24 (5H, m, 6. 79(2H, d, J=9.2Hz), 5.83-5.77(1H, m, 5.14(1H,
dd, J=5.5, OSVOBBATL. 26-4.18(1H m), 3.13(1H, dd, J=9.2, PCFIBHo1021
3.03(1H, dd, J=5.9, 12.8Hz), 2.92-2.86(1H, rr)l 12 83(3H s), 2.74(1H,
d, J=9.9Hz), 2.55(1H, dd, J=4.8, 9.9Hz), 236927(IH m, 2.11- 5
2.08(1H, m, 1.72-1. 54(2H M, 1.45(9H s). | R(neat): 3350,
1610cnferr]." IR(KBxp: 3300,t1638¢m1-.phous solid. 10 M5 nfz:396( MrHy[err]
Anal . Calcd for CJerr]Herr]Nerr]O[err]*Hd *1.2H err]0: C, 63.55; H, 8.09;
N, 9.26 Found: C, 63.34; H 7.93; N, 9.01. 15

Exanpl e 86 MSapbrmti(Mﬂl-H) of
S5-{N-[2-(3-(S)-Hydroxypyrrolidin-1-yl)-1-(S)-phenyl ethyl] N-

met hyl am no}- N - propyl pi col i nam de -This was prepared from

2-(3-('S) - net h%v%ﬂ%me&fdmﬁmma@ﬂd&ham Q0C, 6 pienH] 67hamyI3.z60d
2-(3-(S) - net hoxynet hoxypyrrolidin-1- rfz -(R) - phenyl ethanol and

5- met hyl ani no- N - Poungy(si6dtdi; ﬂ'&ﬁﬂ@eﬁ 919 over all yield according to the
procedures simlar to those described in Exanple 1 (i) and Exanmple 2.
[err]H NIVR(27OM—|z free amne, CDCl[err]) [err} 8.12(1H, d, J=3.3Hz),
8.02(1H,~ d, J=8.8Hz), 25 7.82-7.74(1H, nﬁzﬂw 24 (5H m, 7.13(1H,
dd, J=3. 3, 88Hz) 10(1H, dd, J=5, 4. 30-.4.
3.45-3.35(2H, n),L&PaE -

12.8Hz), 2. 951. 8.4,{ ncae J= 9 2Hz), 2.61(1H, dd,
J=4.8, 9.5Hz), 2.40- 2. 18-

4. 3, H m, »&‘ 1, 55( 4H, rp
0.98(3H, t, J=7. 3141“} was prepﬂ\ttdmrfr@nacﬁc{ 133 -(%)n%’r% idiy-1-y1)-1~(S)-
1R(KBr): 3400, -1GﬁgﬁﬁkﬁSlr]lN-methylm%omeﬁzﬁgﬁ&l%'ﬂﬁ ($)-{+)-1-amino-2-propanol in 38% yield

according to the procedures similar to those described in Example 1 (jii).

_-

15 'HNMR (270MHz, free amine, CDCl) & 7.67(2H, d, J = 8.8Hz), 7.35-7.23 (SH, m),
6.78(2H, d, J = 8.8Hz), 6.47-6.42 (1H, m), 5.21-4.94(1H, m), 5.11(1H, dd, J=6.2,
8 4Hz), 4.03-3.97(1H, m), 3.64-3.56(1H, m), 3.35-3.25(1H, m), 3.16-3.01(2H, m),
2.89-2.76(3H, m), 2.87(3H, ), 2.58-2.50(1H, m), 2.11-1.90(1H, m), 1.76-1.55(2H, m),
1.22(3H, d, J=6.6Hz)
20
- Fumaric acid salt: amorphous solid.

MS m/z: 400(M+H)"

25  Anal. Calcd for C33H3oN30,F *CH,04°0.8CH,0 : C, 61.70 ; H, 6.93: N, 7.76.
Found : C, 61.52 ; H, 6.59 ; N,7.64 .

30

hvlamino }-N'-propvlbenzamid

This was prepared from 2-(3-(S)-fluoropyrrolidin-1-yl)-1-(S)-phenylethanol
and 2-(3-(S)-fluoropyrrolidin-1-yl)-2-(R)-phenylethanol and 2-chloro-4-methylamino-



WD 98/ 12177

PCT/ 1 B97/ 01021 100

Anal. Cal cq,é%ﬁ%ﬁ,err] Herr]Nerr]O[err] C[err] H err] CIerr] Wﬁﬁi&p C,
61.52 H, 11. 04 Found: C, 61.75; H 7.09; N, 10

Example 87 5 Preparation of 102

4-{N- Hydr oxy- N-[ 2- ( 3- ( S) - net hoxynet hoxypyrrolidin-1-yl)-1-(S)-

phenyl et hyl-] aﬁn@?%%%enﬂilﬂ@! hrpﬁ%%fadjfccordm to the rocedures'rﬁhﬁar\/t@&hd%é%ﬁﬁfr@dd
from2-(3-(9S) met hoxypyrrolidin-| -y f phenyl et hanol and
2-(3-(S) - net hm@mﬂi@iﬁﬁyrrol idin-1-yl)-2- (R) phenyl et hanol and 10 et hyl
4- hydr oxyam nobenzoate in 33%over all yield according to the procedures
simlar to those described in Exanmple |I (i), (ii) and (iii). [err]H

NVR (270MHz, @@wmr ]mMHzr flee aniite DHCIls), & T73(HH, T 7 84181z, 188720, (51, m),

6. 90( 2H, d :
4. 63( (1H, §.78- 577‘%(?&1) ) §5§ é?%g{*%ré‘}g 2@9??8?42'*}@40‘%“49‘90&# %ﬁzﬂz)
3. 58- 3. 46(2H " = fd3 ddZ 19-592 5] 2190

3 301 ot ol 3%3?7@&%1)%%(%Hﬁmhd J= 921§238ﬁ£a(3 (FL, 7) ),

Exanpl e 88 202. 75(:3H>.pm0,a28563 , S), 860-2. 50(1 m), 2.17-1.85 (2H m) 1.70-1.55(3H, m),
4{N-Hydroxy hl;gh él":}l droxypyrrolidin-l-yl)-1-(S)- o :
phenyl et hyl ] a é N benzam de Thi s was prepar ed from

4- { N- hydr oxy- N-[ 2- ( 3- (S) nethoxynethoxypyrrolldl n-1-yl)-1-

S) - phenyl et h am nQ ro be mde.in 63%yield according to the
E)récgduré 25¥“‘]ﬂ ﬁ‘?r?‘?‘éﬁyf:&%%@é’é‘sa&grl bed in Exa?/rpl e 2. g[err] H NVR
(270MHz, free amine, CDCl[err]) [err] 8.86(1H s), 8.18-8.08(1H ;m, -
7.64(2H, d, J=8. 8Hz) J.42(2H, d, J=6.6Hz). 7.27-7.12 (3H, m),
7.07(2H, d. Jhﬁwﬁﬁl MeH'1H dd,” - J=6.6, 7.3Hz), 4.62 (1H d, J =
4.8Hz), 415405(1H m, 3.20-3.10(2H, m, 3.07- 30 292(2H m, 2.74(1H,

dd, J=6.2, 9.5Hz), 2.56(2H, t, J=7.3Hz), 2.36(1H, dd, J=4.0
Q. 5Hz) 2. 00- 1 Amal Cchdtfp:; Cﬂ;PBsB\EDFm(&H.Om-)o 1H:B6C3649. 52 HJ&253N|27 84.

15 Found:C, 60.16 ; H, 6.61 ;N,7.64.

_ ample 91
Preparation of 4-{N-[2-(3-(S)-Fl uoropyrrolidin-1-yl)-1-(S)- ghgnxlethyl]-N-
hydroxyamino }-N’-propyvlbe: ide |
20 This was prepared from 2-(3-(S)-ﬂdoropyrrolidin-1-yl)—l-(S)-phenylethanol

.and  2-(3~(S)-fluoropyrrolidin-1-yl)-2-(R)-phenylethanol ~ and  4-hydroxyamino-
N'propylbenzamide in 56% yield according to the procedures similar to those described

in Example 1 (i).

25- HClsalt:.
mp: 195-200°C

'H NMR (270MHz, DMSO) & 10.67(1H, br. s), 9.35-9.20(1H, m), 8.30-8.20(1H, m),
7.70(2H, d, J = 8.4Hz), 7.50-7.15 (7H, m), 5.70-5.35(2H, m), 4.25-3.30(6H, m), 3.25-

30  3.10(2H, m), 2.70-2.10(2H, m), 1.60-1.40(2H, m), 0.86(3H, t, J=7.3Hz)

IR(KBr) ; 1600 cm™



Fumaric acid salt: anorphous soli d. WO 98/ 12177 '
PCT/ 1 B97/ 01021 ' o 101

| RCKBr): 330W098820an{ err]. MS nl z: 384( M+H)[err] PCTABI7TA0L021 |
Calcd for (Jerr]Herr]Nerr]O[err]* C[err]H[?éj]O[err] 0.5H err]O C, 61.40;
H, 6.74; N,. 8.26 © Found: C, 61.40; H'©6.78; N, 8.08.

Example 89 Prepar ati on of

-4-{N[_2-(3-(S)-MSMZ0§§4MH)d| n-1-yl)-1-(S)-phenyl ethyl I -N- 10

met hyl am no}-N.-(2-(S)-hydroxypropyl )benzam de This was
preparedfrom4{|\|—[2(3(S) fluoropyrrolidin-l-yl)-1-(9)-
phenyl et hyl ] - N- Aralh@hladifordaEndNeOsF *3iCld Gy162.63S)H,(6:93; N,&h¥ho- 2- pr opanol in

38% vyield C dures simlar to those described in
Exanple 1 (iii )F"““(‘:i Qiggz% ’[Ig’ri I]ilﬁi ﬁh%ge‘;§270M—lz, free anmine, CDCl[err]) [err]
7.67(2H, d, §J = 8.8Hz), 7.35-7.23 (5H, m, 6. 78(2H, d, J= 8.8Hz),

6.47-6.42 (1H, n), 5.21-4.94(1H, n), 5.11(1H, dd, J=6.2, 8. 4Hz)
ﬁ.ﬂ.matﬂﬁﬁ m, 3.16-3.01(2H m),
1 19

4.03-3.97(1H, m), 3.64-3.56(1H, m), 3.35
2.89-2. 76( 3H, 3H . BE
1.76-1.55(2H,

anor phous sol i hylami Bropyipicolifdrhide ... 25 __Anal. _Calcd for
C[err]H[err]N[err]CIerr]F*C[err]H[err]qerr]*O 8CH[err]O C, 61.70, H,
6.93; N, 7.76. Found: C, 61.52 ; H 6.59 ; N, 7.64.

10 This was prepared from 2-(3-(S)-fluoropyrrolidin-1-yi)-1-(S)-phenylethanol

and  2-(3-(S)-fluoropyrrolidin-1-yl)-2-(R)-phenylethanol and  5-methylamino-N’-
propylpicolinamide in 26% yield according to the procedures similar to those described

in Example 1 (i).

15 'HNMR (270MHz, free amine, CDCl) & 8.10(1H, d, J=2.9Hz), 8.01(1H, d, J=8.8Hz),
7.82-7.74(1H, m), 7.38-7.24 (5H, m), 7.11(1H, dd, J=2.9, 8.8Hz), 5.23-4.95(1H, m),
5.07(1H, dd, J=5.9, 9.5Hz), 3.45-3.35(2H, m), 3.18(1H, dd, J=9.5, 12.8Hz), 3.03(1H,

' dd, 7=5.9, 12.8Hz), 2.95-2.75(2H, m), 2.93(3H, 5), 2.60-2.50(1H, m), 2.18-1.90(2H, m),
1.70-1.55(3H, m), 0.98(3H, t, J=7.3Hz)..

20 |

N Fumaric acid salt: amorphous solid.
IR(KBr) : 1650cm™.

MS m/z:385(M+H)"
25 .
Anal. Calcd for CoHasN,OF *C,H,0,°0.6H,0 : C, 61.07 ; H, 6.74 ; N, 10.96
Found : C, 60.87; H, 6.35; N, 10.89.
30

propylbenzamide
-This was prepared from 2-(R)-phenyl-2-(3-pyrrolin-1-yl)ethanol and 4-

methylamino-N’-propylbenzamide in 12% yield according to the procedures similar to



Exanple 90 30 Preparation of
2-Chloro-4-{N-[2-(3-(S)-fluoropyrrolidin-1-yl)-1-(S)-phenylethyl]-N

met hyl am nogolsnsyyepyl benzamn de Thi s was prepetmﬂalm
2-(3-(S)-fluoropyrrolidin-1-yl)-1-(S)-phenyl et hanol and
2-(3-(S)-fluoropyrrolidin-1-yl)-2-(R)-pheny0ét hanol and

2-chl or o- 4- net hyl am no- WO 98/ 12177 .

PCT/ 1 B97/ 01012 those described in Exam C}:Ie 1 Q). 102

N - propyl benzam de in 13%yield according to the procedures simlar to

t hose descri bed in Exanple 1 (i). [err]H NVR (270MHz, free
am ne, CDCl[ern )Niﬁi Kgié( n%'n % 8 LgZﬁﬂSiﬁz;Snjz‘; H

6. 78-6. 70( 2H, n%" ?76? fﬁ %Dg@l%'_% 1(12117-I %j 04 IH, “dd, §S m)
8. 4Hz), 3.68D(Z2H 3d,( 49, 2Hn)) 537 \PHibri, s)dd,7221,. 9), 5. 12(181—111}1 11, 03t. THZ) d¥d58-

33700 5 OB s AP m, 3 3uBplpb s ok S8ty Ay Dsap o b aa

Fumaric acid sgky3, dMUHR)) O3]t g!=73Hz) MS mz: 418( l\/HrH)[err]
Anal . Cal cd for C[err]H[err]N[err]O:Ci Cerr]Herr]Jerr]*0.1Herr] O C,
60.52; H, 6.25; 7.84. 15 Found: C, 60.16; H 6.61; N, 7.64

_Exarrple 91 miof. .

4-{N-[2-(3- (S) lﬁ(ﬁ%%%ﬁroﬁs& n-1-yl)-1-(S)-phenyl ethyl]-N

hydr oxyam no) - N' - pr opyl benzam de 20 This was prepared from
2-(3-(9)-f Ilnorrrvrr lidi n %}ﬂlal (S) - phenyl et hanaol and

2-(3-(S)-fl 2-(R) - phenyl et hanol and 4- hydr oxyam no-
N propyl-benzam de in 56% y| el d according to the procedures simlar to those

d bed .. . 1.
escrihe MSm/ 3@% (i).

Anal. Calcd for C23H29N30'HC1_'.0.ICI-LO'O.9H20 - C, 66.16 1 H, 7.74: N, 10.02.
15 Found:C, 66.56; H,7.64 ; N,9.65 . '

. Example94
Preparation of 4-{N-[2-(3-(R)-fluoropyrrolidine1-yl}-1-(S)-phenylethyl]-N-

- methylamino }-N-propvlbenzamide
20 This was prepared from 2-(3-(R)-fluoropyrrolidin-1-yi)-1-(S)-phenylethanol
_ and 2—(3-(R)-ﬂuoropyrrolidin-1-yl)-2-(R)-phenylethanol and 4-methylamino-N’-
prdpylbenzamide in 47% vyield according to the procedures similar to those described in

Example 1 (i).

25 'HNMR (270MHz, free amine, CDCl;) 8 7.67(2H, d, J = 8.8Hz), 7.34-7.24 (5H, m),
6.79(2H, d, J = 8.8Hz), 6.13 (1H, br. s), 5.25-4.95(1H, m), 5.13(1H, dd, J=6.2, 8.4Hz),
3.41-3.34(2H, m), 3.17-3.05(2H, m), 3.02-2.77(3H, m), 2.82(3H, s), 2.59-2.51(1H, m),
2.09-1.91(2H, m), 1.72-1.54(2H, m), 0.95(3H, t, J=7.3Hz)

30  HCI sait: amorphous solid.

MS m/z: 383(M")



25 HC salt: np: 195-200C [err]H NMR (270M—|z DVMSO [err]
10. 67(1H, br 9.35-9. 20( 1H, rr) 8. 30- 8. 20( 1H, rr) .70(2 J =
8. 4Hz), 7. 50%3}62(77H M, 5.70-5.35(2H, n), 4. 25-3.30(6H m, P 03(’%7"’@6‘
3.10(2H, m, 2.70-2.10(2H, ), 1.60-1.40(2H;o8), 0.86(3H t, J=7.3Hz) |
| RCKBr): 1600 cnferr] WO 98/ 12177

PCT/ | B97/ 01021 VB
m z: 384(MH)[e|A|“fl Calcd for CaHapMN:OF3HGY G- Q5 Gr?‘}ﬂf eth fﬁ?e’r“r? err] F*HO :

C, 62.63; H 6. P3undhC %061 H 7.74 Koo, C 62.23;H 7.10;N,9.79. 5
Exanpl e 92 Preparati on of

5-{N-[2-(3-(S)-Fluoropyrrolidin-1-yl)-1-(S)-phenyl ethyl]-N

met hyl am no}- N - propyl pi col i nam de 10 xa 5 This was prepared from
2-(3-(9)- quoropyrroIrdrn 1-yl)-1- (S) ph ol and

2-(3-(S) -1 udr opsepasat 2-4 idi |

Br(B)-dlubanp R-phérmheting
pr opyl pi col-inam d in 26% yi el d,,accor.ding to the procedures simlar to :
t hose descri bed—ju—@—g@m%ﬁ-g—me z * 15 [err]H NMR (270MHz, free
amne, CDO[err]) [er TinsWépH‘ﬁaréa frbme - 29%32?_%) fﬁm@é{(yﬂdhdﬁvl 91351 S&')'Zﬁhenylethanol

7.82-7.74(1H, m, '
5. 23- 4. 95( 1H, rr)tt,\d 2-(3- %)-Mm"@kﬁln-bﬂb-%(s)@wl thanp! 45 and 356-24%“31%1}"““0-1‘1

3.18(1H, dd, J= 8

3 323y oG S oot it Mg e an
1.70-1.55(3H) nExammpled(@®@H, t, J=7.3Hz) Fumaric acid salt:
am)rphous soI I d. | R(KBr): 1650ch[ err]

'H NMR (270MHz, free amine, CDCl) & 7.65(2H, d, J = 8.4Hz), 7.30-7.24 (5H, m),
6.80(2H, d, T = 8.4Hz), 6.00 (1H, br. s), 5.25-4.95(2H, m), 3.43-3.36(2H, m), 3.13-

' 3.07(2H, m), 3.0:-2.89(2H, m), 2.83(3H, s), 2.58-2.55(1H, m), 2.10-2.00(1H, m),

15 2.00-1.92(1H, m), 1.73-1.55(3H, m), 0.97(3H, t, J=7.3Hz) -

HCl salt: amorphous solid.

MS m/z: 383(M)

20.
Anal. Calod for CosHigN;OF *HCI*2H;0 : C, 60.58 SH 774N, 921
Found : C, 60.59 ; H, 7.36 : N, 9.23,

25  Preparation of

methylamino}-N’-pro ide _ .

This was prepared from 2-(3-(S)-chloropyrrolidin-1-yl)-1-(S)-phenylethanol
and 2-(3-(S)-chloropyrrolidin-1-yl)-2-(R)-phenylethanol and  4-methylamino-N’-
propylbenzamide in 40% yield according to the procedures similar to those described in

30 Example! ().

'H NMR (270MHz, free amine, CDCl;) & 7.68(2H, d, J = 8.8Hz), 7.33-7.27 (5H, m),
6.78(2H, d, J = 8.8Hz), 6.23 (1H, br. 5), 5.08(1H, dd, J=7.3, 7.7Hz), 4.30-4.25(1H,. m),



M5 mz:385(MtH)[err] 25 Anal . Cal cd for _
Cerr]Herr]Nerr]OF*Cerr]Herr]Jerr]*0.6Herr]O C, 61.07; H, 6.74, N,
10. 96 woosydyr C, 60.87; H, 6.35; N, 10. 89. PCT/IB97/01021
Exanmpl e 93 30 Preparation of

4-{N-Met hyl ami no-N-[2-(3-pyrrolin-1-yl)-1-10) - phenylethyl]} N -

pr opyl benzam de This was prepared from

2- (R) - phenyl - 23, as-smal(mlmﬁ 31t3y3 Ds@ww 2%&@&13) 281—2 65(3H, m), 2.36-2.22(1H, m),
net hyl am no- N rop enzani de_in el d accordi to the procedures
simlar to (B8 2651 S5c2HE my 0540380 & ST 3K

PCT/ | B97/ 01021 104

t hose described in Exanple | oSi) [err]H NVR (270MHz, free am ne,
CDCl [err]) [ erHL! zlt6Bmoiphods salid=9. 2Hz), 7.35-7.24 (5H, m), " 6.80(2H, d,

J=9.2Hz), 5 97 (1H,br. s), 5.72(2H, s), 5.12(1H, dd, J=7.0, 7.7Hz), 3.58-
5 3.49(4H, m), 3.38(2H dd, J=5.9, 7.3Hz), 3.25-3.21(2H, n), 2.86(3H, s),

1.61(2H, dd, MS m=JIEM'}14. 7Hz) 0.97(3H, t, J=7.3Hz) 1R(neat):
2950, 1650cn{ err]. 10 HC salt: anorphous solid. . M mz:
363(Merr]) Anal . Cal cd for

C[e”]H[err]N[RﬁA]éXlHﬁorQ:g_}Gtﬁlﬁbéﬂﬁiﬁ?kﬁgﬁfbosﬁs gH74a; Ni%.73- 74 N,
10.02.- 15  Foun H, 7. 64;
Found : C,57.10; H, 7.42 ; N,8.48.

10

Preparation of

ethylamino }-N’-(2-(S)-hydroxypropyl)benzamide

This was prepared from 2-(3-(S)-chloropyrrolidin-1-y1)-1-(S)- phenylethanol
15 and 2-(3-(S)-chloropyrrolidin-1-yl)-2-(R)-phenylethanol and 4-methylamino-N’-(2~(S)-
- hydroxypropyl)benzamide in 45% yield according to the procedures similar to those

described in Example 1 (i).

'H NMR (270MHz, free amine, CDCl;) 8 7.68(2H, d, J = 9.2Hz), 7.35-7.28 (SH, m),

20  6.79(2H, d, J = 8.8Hz), 6.52 (1H, br. 5), 5.10(1H, t, J=7.3Hz), 4.32-4.27(1H, m), 4.02-

_3.97(1H, m), 3.64-3.56(1H, m), 3.35-3.24(1H, m), 3.14-3.103H, m), 2.86(3H, ).

2.82-2.76(2H, m), 2.74-2.69(1H, m), 2.38-2.27(1H, m), 2.05-1.80(2H, m), 1.22(3H. 4,
}=6.2Hz) - :

25  HCI salt: amorphous solid.
- MS m/z: 415(M")

. Example 98
30  Preparation of 4-{N-[2-(3-(S)-Chloropyrrolidin-1-vl)-1-(S)-phenvlethyl}-N-

methylamino}-N"-(2-(R)-hydroxypropyl)benzamide
This was prepared from 2-(3-(S)-chloropyrrolidin-1-yl)-1-(S)-phenylethanol
and 2-(3-(S)-chloropyrrolidin-1-yl)-2-(R)-phenylethanol and 4-methylamino-N'-(2-(R)-



Exanpl e 94 Preparation of

4-{N-[2-(3-(R)-fluoropyrrolidinel-yl)- 1(8) phenyl et hyl ]-N- -

met hyl anmi no} W0 98s1287%/ | benzani de 20 . Thi s was prepar eBCT/IRA7{01021
2-(3- (R -fluoropyrrolidin-1-yl)-1-(S)- phenylﬁhhanol and
2-(3-(R)-fluoropyrrolidin-l-yl)-2-(R)-phenyle€thanol and 4 met hyl am no- N -
propyl benzam de in 47%yi el d accor.di ng{ to the procedu | ar, tP t hose
described in ~ hydroxyprepyldbepzamide in 4450 yield é?qorﬁn&m t{‘ ureg simjlag tp ose

CDCl[ err err 8. 8Hz 7.34-7.24 (5H, 6.79 2H,
d, 3e ].) ; @ﬁﬂ%&ﬁtﬁé@:& W o50a A ' 95( 1H, m) 3 13(?H dd, J=6. 2, (
8. 4Hz) 341334(2H '3.17-3.05(2H, ), 3.02-2.77(3H ),

0 95(3H 1) 9=7 B i e, GRS ke, By - oA

383(Merr]) s 6.79(H98/11=292Hz), 6.53 (1H, br. 5), 5.11(1H, t, J=7.3Hz), 4.33-4.27(1H, m), 4.03-

Aal - al od for JGRHE AeS4G SF(FEARbI3 G5 HHHH @), 3163136 H. 73 430H, 4.

9. 80. FOUﬁdvsﬁz) 64. s@@sHHs)727sé-2 7IHY- 4§ 2.36-2.27(1H, m), 2.04-1. 98(1H m),
Exanple 95 5 Pr'eparat i on

4-{N-[2-(3-(9)- fll rJFélZHm)n I yl)-1-(R) - phenyl et hyl] - N-

met hyl am no}-N - propyl benzam de This was prepared from
2-(3-(S)-fluoropyrrolidin-1-yl)-1-(R)- phenyl et hanol - and

2- (3-(S)-fI aor opiClirsalk: abharpheusl splid- ( S) - phenyl et hanol  and .

4- met hyl am no- N - propyl benzam de in 28% yi el d according to the
procedures simlar to those described in 10- Exanple 1. (_|) [err]H
NVR (270MHz, frmmms(m*[err]) [err] 7. 65(2H d, J = 4Hz) 7.30-7.24
(5H, m, 6. 80(2H, d, 8.4Hz), 6.00 (1H, br. s), 525495(2H m,
3.43-3.36(2H, m, 3.13- 3.07(2H, m), 3.01-2.89(2H, m, 2.83(3H s),

2,582 55(1H  Myyy? o PECHNS,r-Hers 0 08: 3o 93¢ P slos/ - 1. 55(3H

m, 0.97(3, t,
15" Found C, 58.56 ; H, 7.00 ; N,8.76 .

_ pmnyli;ern_zm _ |
20 To a stirred solution of oxalylchloride(0.26ml, 3.0mmol) in CHzClz(15ml) was

‘added a solution of DMSO(0.29ml, 4.0mmol) in CH,Ch(1ml) at -78°C. The reaction

mixture was stirred for 10min and a solution of 4-{N—[Z_—(S-(S)-hydroxypyrrolidin—) -yl)-
1-(S)—phenylethyl]-N-methylamino}-N’-propylbenzamide(573mg, o I.Smtpol) in
CH:Clx(5ml) was added and stirring was continued for an additional 15 min at -78°C,
25 60min at -45°C. Triethylamine(1.6m!, 11.0mmol) was added and then the reaction
* mixture was allowed to warm to room temperature.  Saturated NH,Cl aqueous
solution was added and extracted with AcOEt. The extract was washed with water
and brine, dried(Na,SO,), and concentrated fo give brown oil, which was purified by
column chromatography (silica gel; 70g, CH.Cl/MeOH: 50/1-40/1) to give

30 195mg(34%) of pale yellow oil. | |

'H NMR (270MHz, free amine, CDCl,) 8 7.66(2H, d, J = 9.2Hz), 7.36-7.25 (5H. m),
6.80(2H, d, J = 9.2Hz), 6.01 (1H, br. s), 5.17(1H, t, J=7.3Hz), 3.43-3.36(2H., m), 3.17-



HCl salt: anorphous solid. M5 mz: 383(Mt) 20 . Anal . Cal cd for
Cerr]Herr]Nerr]OF HCI*2H[err]O C 60 58; , 7.74; N, 9.21. Found:
C, 60.59 :iooknsfrr, N 9.23. | | PCT/IB97/01021
Exanmpl e 96 25 Preparation of )
4-{N-[2-(3-(S)-Chloropyrrolidin-1-yl)-1-($ygphenylethyl]-N

nmet hyl am no} - N - propyl benzam de This was prepared from

3t D T R I}, 074 94k ot F 8RB F IR ¢, 17 oA 6 SCH. m

propyl benzamni 007¢3#, 4OMM}H)d_ according to the procedures sinmlar to those

described in 30 Exanpl e | (i). [err]H NVR (270VHz, free am ne,
CDCl[err]) [err] 7.68(2H, d, J 8.8Hz), 7.33-7.27 (5H, m, 6. 78( 2H,
d, J = 8. BW)H@sggaﬁ,gkbhohgsomj) 5.08(1H, dd, J =7.3, 7.7Hz), 4.30-4.25(1H,
n) WO 98/ 12177 o ' o
PCT/ 1 B97/ 08021 : 106 .
3. 40- 3. 33( 2H, ;}.9?0,’1%» 08( 3H, , 2.84(3H, s), 2.81-2.65(3H, m, _
2.36-2. 22( 1H, Mr%m/z:ss % 02-1. 95( 1H, m, 1.63-1.53(2H m, .0.94(3H t,
J=7.3Hz) . HC salt: anorphous solid. 5 NS mlz: 399( Mt+)
Anal . Calcd for Clerr]Herr]Nerr]Od *HC *2. err]O C, 57.38; H, 7.54,
N, 8. 73. Found: C, 57.10; H, 7. 42;5‘45“-@93-@& 10
Exanpl e 97 Preparation of
4-{N-[ 2- 3 S)-Chlgropyrralidin-1-vyl)-1-(S henyl et hyl

N2 (3 g’re aration Py of 4-{N-P/-3- S-(-H)d vy ﬁ 'n-yl-]l

* methyl -N’- 1 ide
E 4-{N-[2~(3-(S)-Methoxymethox)fpy'rrolidirﬂ-yl)-1—(S)-phenylethyl]-N-methylamino}- -
N’-propylbenzamide was prepared from 2-(3-(S)-methoxymethoxypyrrolidin-1-yl)-1-
(S)-phenylethanol and 2-(3-(S)—methoxymeth'oxypyrralidin-l-yl)-2-(R)—phenylethanol
15 and 4-methylamino-N’-propylbenzamide according to the procedures similar to those
described in Example 1 (i). Title compound was prepared from 4-{N-[2-(3-(S)-
methoxymethoxypyrrolidin-1-yi)-1-(S)-phenylethyl]-N-methylamino }-N’-
propylbenzamide in 65% over.all yield according to the procedures similar to those
- described in Example 2. The title compound was the same as one obtained in Example
20 2 '

'H NMR (270MHz, free amine, CDCk) 8 7.66(2H, d, J=8.8Hz), 7.40-7.20(SH, m),
6.80(2H, d, J=9.2Hz), 6.05-5.90(1H, m), 5.14(1H, dd, J=5.9, 9.2Hz), 4.28-4.16(1H, m), -
3.46-3.32(2H, m), 3.12(1H, dd, J=9.2, 12.8Hz), 3.03(1H, dd, J=5.9, 12.8Hz), 2.95-
25 2.80(1H,m), 2.83(3H, s), 2.72(1H, d, J=9.5Hz), 2.56(1H, dd, J=4.8, 9.9Hz), 2.33(1H,
" ddd, J=6.2, 8.8, 8.8Hz), 2.18-2.00(1H, m), 1.89(1H, br. s), 1.70-1.50(3H, m), 0.97(3H,
t, J=7.3Hz) |

30  HCI salt: amorphous solid.
MS m/z:382(M+H)"

Anal. Calcd for C3H3N;02*HCI*1.5H,0°CH, O : C, 60.43 ; H, 8.24 ; N, 8.81
Found : C,60.23 ; H,8.62;N,9.03.



met hyl am no}-N - (2-(S)-hydroxypropyl)benzam de Thi s was
prepared from 2-(3-(S)-chl oropyrrol idin- I-yl)-1 -(S)-phenyl ethanol 15

and 2-(3-(S)WeB2Ydyrrol i di n-1-yl)-2-(R)-phenyl ethanol and FPCT/IB97/01021
4-met hyl am no-N -(2-(S) - hydr oxypr opyl bgenzam de in 45%vyield
according to the procedures simlar to t hosd described in Exanple 1
(i). [err]H NVMR (270MHz, free am ne, CDCl[err]) [err] 7.68(2H, d, J
= 9.2Hz), 7.35-7.28 (5H, m, 20 6.79(2H, d, J = 8.8Hz), 6.52 (1H, br. s),

3 64-3 56(1H . 5. 30 B srbbhurd)of e Cipopnds prebufiyh Fyaffbles 1 10 100 are
2.82-2.76(2H, mumiarizedZinahé fdﬂpwn')g tables.S- Ih thE(tiMlcs H-, reare@&}tihﬁﬁbgéﬂ, M3-, Et-,
rlﬂgz(iT5( (,\j,[ er r] r- JBu— le-éz_ and Am- repcn:'lesent methy l?)qo propy? l:utyl ER%{}?HI gmg/gan%
Preparation s régfaectwelg ¥- and Cl- represent fluorine and chlorine respectlvely All- and Prp-
N-[2-(3-(S)-Chloropyrr lidin-1-yl)<1-(S)-phenyl et E(l

met hyl ami no} - N re@ges@m)dluymd@(mng £3p8 m&ﬁ\@p d tO- represent meghoxy\aag ethoxy

prepared from 2.( c 20| "
D 520 S)- chi or algPekvA HCP gttt faﬁfr apidsetts RIBBY: PH12PP! Th- and A
4- net hyl am no- Nrep(@estphenyl, Pyﬂdw\ﬂhﬁﬂyﬂéiﬂi?b'énzyl respectively; MOM-, t-Boc- 2-THP- and
PCT/ | B97/ 01021

hydr oxypr opyl ) bEBPMSudeprsers pshonmetido tdurgoeabem b‘?"&i‘é&%‘&?’}é@“% ¥ A o
those (ﬁesﬁﬁt[yfﬂﬁﬂethﬂsxﬁﬂ %gieen\?el)(' 9n-F-Pr— enta-FEI'rr-]dﬂdl\m@a’? senUZBE 3-
am ne, CDCI[err]) [err] d-J = I-E 5-7.23 (5H,

6. 79(2H, d, J =trdlug omd 932 3 in-pmaﬂ®yoprspﬂ1md4 2-hydrgzarprgaﬂ) reSPectwely 0=
4.33-4.27(1H, 3. 64-3.56( 1H, 3.35-3. 25( 1H,
m, 3. 16-%. 11(1 ’%f‘g‘gé’xﬁ’za(“fﬁygd%%*ﬂ’s%“7 3Hz), 2. %(35(3Hm s), (
2.83-2. 71(3H, , 2.36-2.27(1H, n), 2.04-1.98(1H n), 1.22(3H, d,
J=6. 2Hz) -



10 HCl salt: anorphous solid. . M8 mz: 416(M+H)[err] Anal .
Calcd for JerrJHerr]Nerr]dJerr]d*HCl*H err]O C, 58.72; H 7.07; N, 8.93.
15 Found:'vgog% ; H 7.00; N, 8.76.

) : _ PCT/IB97/01021
Exanpl e 99 reparation of 4- . _
{N-[2-(3-Oxopyrrolidin-1-yl)-1-(S)-phenyl efigyl ] - N- met hyl am no}-N -

propyl benzam de 20 To a stirred solution of

oxal yl chl ori de(0.26m, 3.Omol) in CH[er'rl]a e[ rr](15m) was added a
sol ut+ on of DVBQ(0.29m , 4.0mmol) in CH [err](Im) at -78[err]C. The
reaction m xture was stirred for 10m n and & sol ution of
4-{N-[2-(3-(S)-hydroxypyrrolidi yl)- 3

1- (S) - phenyl et hyl ] - N- net hyl ani ng) - N Npr gByl beAzan deN57Rny, 1. 5mol )

in CHerr]d[err](5m) ~ e andl}fstirring s continued for an

additional 15 min at -78[err]C 25 60m ngdt -45[err]C.
Triethylam ne(l.6m, 11. Omol) was added and then the reaction
m xture was allowed to'warmto roomtenperaffyre. Saturated NHerr]d

aqueous ! : S
washed with waEsr# Aand bri néArdried( mr r1 s ek]) . an®’concer®r at ed
to give brown oijl, i pur&f bed by col u chromabogr aphy, - -
(silica gel; 7091_. %éﬁ%‘errﬁi\ﬁ%—t 50/114 Ry 1) tg%e'! ve 30bp 195ng( 34%
of 62((3“2& ygl I gw czgl ; ()S)-HO- [er7r KS*)-BME (ngh- f %egomtnea CBGlgerZ-r 18- [gr(r)]1
7. , , = 0. , . 36-7. , m, . , , =9.2 , . O
(1H, br. s), 5. 137(1&,7)-114,0%533. 3Hi§?),'£’§t 43-3.36FbH, ), Mg-17. Me- \/\1H)Z‘)I

98/ 12177 4 (S}-HO- ° (S)-Ph- 14-Ph- Me- - Me- ~ ~ H-
PCT/1B97/ 01021 ' 108

3.13(2H, m), 3.07- 2(DMONM-Oy  £SBBhsH ~s)l4-Phes( 2y Me- j=7 Bt), H-
1.6-1.53(2H, m '\95 . Z(S(H_%% 3H, t(S)‘-l;ﬁ]' 7HZ)1',4-Ph— Hfe-sal t : gganor phoys

solid. 5 Vi)

7 (S}-MOM-O- = (S)-Ph- 1,4-Ph- Me- Bu- H-
8 (S)-HO- (S}-Ph-  14-Ph- Me- Bu-  H-
9 (S)-2-THP-O-  (S)-Ph- 1,4-Ph- Me- Pe- H-
10 (S)-HO- (S)}-Ph- - 1,4-Ph- . Me- Pe-  H-
11 (S)}-MOM-O-  (S)-Ph- 14-Ph-  Me- i-Pr- H-
12 (S)}HO- (S)}Ph-  14-Ph- Me- i-Pr- H-
13 (S)}-MOM-O-  (S)}Ph- = 14Ph- ~  Me- Ph- H-
14  (S)-HO- (S)-Ph-  1,4-Ph- Me- Ph- H-
15 (S)-MOM-O-  (S)-Ph- 1,4-Ph- Me-  2-Cl-Bn- H-
16  (S)-HO- (S)-Ph- 1,4-Ph- Me-  2-ClBn- ~H-
17 (S}-MOM-O-  (S)-Ph- = 1,4-Ph- Me- Me- ~ Me-
18 (S)-HO- (S)-Ph- 1,4-Ph- Me- Me- Me-
19 (S)-2-THP-O- (S}-Ph-  14-Ph- Me- Pr- Me-
20  (S)-HO- (S)-Ph- 1,4-Ph- Me- Pr- Me-
21 (S}-MOM-O-  (S)-Ph- 1,3-Ph- Me- Pr- H-

22 (S)-HO- (S)-Ph- 1,3-Ph- Me- Pr- H-



anpl e 100 10 Preparation of 4-

[ 2- (3-(S)-Hydroxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N

t hy| awio98}28¥%7 - pr opyl benzam de PCT/IB97/01021

-{N-[2-(3-(S)-Methoxynmet hoxypyrrolidin-1 -yl)-

-(S)-phenyl ethyl]-N-methylamno }- 111 N -propyl benzani de was prepared

rom 2- (3-(S) - met hoxynet hoxypyrrolidin-I-yl)-1- (S) - phenyl et hanol and

-(3-(S) - et ho>§yrmt hoxypyrr ol i difiable M{contina&l) phenyl et hanol 15 and

met hyl amno-,N pryI benzamde accordi pg to the procedLﬁzes SIR] lar to
r=Y<fa ) apie oL was—prepared from

SN[ 2-(3-(9) - ()-MOMHD-h ryemeypyrnoi-Pﬁu n- 1Mb9 Pr- = H-

1-(S) - phenyl et hyl] - N- net hyl ani no}-N - propyl benzami de in 65% over all

yi el d according to the pr oce®Pls sinilar to those described in

Exampl e 2. e ti onp he as on bt ai n in Bfanple 20
2. [é?r] H %?meg I-?Ge%eht am 2% [e?\rd?) [er(r%? 7.66(2H, d,
J=8. 8Hz), 7380-7.E)}H06: r’r)(S)-B-MeQ} 80( 2/4-Pht, J=9.Me¥z), 6P95-5. MK 1H, n),
5.14(1H dd, J=5.9, 9.2Hz), 4,28-4.16(1H m), 3.46-3.32(2H, m,
3.12(1H, dd, J=9.2, 12.8Hz), §D3(1H dd, J=5.9, 12.8Hz), 2.95- 25

2.80( LHM , 2683(3(3)-150? 2. BB, = 9,6Pk), 2. M6LH, dPr J=4.B, 9.9Hz),
2. 33(1H, ~ddd, J=6. 2, 8. 8Hz), 218200(1H m, 1.89(1H, br. s),
1.70-1.50(3H, n), 0.97(3H, ° Rte0 eO- = 3=7. 3Hz) 30 HO salt: amorphous

ol i d. f
Sé?elrr]H[err]zkiserrﬁerr]*HCId‘s%- err]O! err] OM, 8¢ Xé H, % 24; N,

8. 81 Found: C,60.23 : Me®-BE: N, 9.03. VO 98/ 12177

PCT/1B97/01Qg1 H- (S}-Ph- - - 1,4-Ph- Me- pr- 108
40 (S}MOM-O-  (S)-Ph- 25-Th-  Me- P H-
41 (S)-HO- (S)-Ph- 2,5-Th- Me- Pr- H-
42 (S)}-MOM-O-  (S)-Ph- 1,4-Ph- H- Pr- H-
43 (S}HO- (S)-Ph- 1,4-Ph- H- P H-
44  (S)-MOM-O- (S)-3-Cl-Ph-  1,4-Ph- Me- Pr-  H-
45  (S)}-HO-  (S)-3-Cl-Ph- 1,4-Ph-  Me- Pr-  H-
46 (S)-F- (S)-Ph- 1,4-Ph- Me- Pr-  H-
47 (S)-MOM-O-  (R)-Ph- 1,4-Ph- Me- P- H-
48 (S)}-HO- (R)-Ph- 1,4-Ph- Me- Pr-  H-
51 (S)-TBDMS-  (S)-Ph- 1,4-Ph- Me-  EtO- H-

o- | , .
52 (S)-HO- (S)}Ph-  1,4-Ph- Me-  EtO0-  H-
55 (S)-MOM-O-  (S)-Ph-  14-Ph-  Me 3-HO-Pr- H-
56  (S)HO-  (S)-Ph 1,4-Ph- Me- 3-HO-Pr- H-
57 (S)-MOM-O- ° (S)-Ph '14-Ph-  Me- 2«R)-HO- H-
' _ . Pr-

58  (S)-HO- (SPh-  1,4-Ph- Me- 2-(R)-HO- H-

Pr-



The chem cal structures of the corrpounds pr enar ed in Exanples 1 to 100 are
woveasiried in the following tables. In the tablesyp drRRgzEsent s hydr ogen;

Me-, Et-, Pr-, Bu-, Pe- and Am represent nethyl, ethyl, propyl,
butyl, pentyl -and amyl 5 regpectively; F- and C- represent fluorine and -
chl orine respectively, Al- and Prp- represent allyl and propargyl

: respectl vely, MO and Et e t hoxy and et hoxy respectively;

re@xeﬁent phenyl , pyrx, t hi eA;}I and beB:lzyI restectlveRy, MOM, t-Boc-,

_ epresen thoxy t hyl, .t but oxygar bonyl ,
tet Eghy@mp %ﬁé’ g‘h’ ut yl d| hyl SI'I respectivel y;

tri €G- Pr- (S0t a- F- @8)-PRnd 2- HQ.P[,- reprepot 3, 3B Htrifluoropropyl,
2 2,2,3,3, 3-pent afI uoroi)‘ropyl and 2- hydroxK/Propyl respectlvely, 0=

r epbéseld O-and (8} Bbr epr edeAPB- cycl i Allp 98/H2177
PCT/¢h BO7/ 110 ¢
PCllsy® {S\é(ﬁﬁ% (S)-Ph- 1,4-Ph- All- Hr ) _
A 63 (S) M@i\[kﬁ)-r] (S)-Phv [ err]1,4-Ph- Rl er rMe— R} esyciPr- R erH} 1 -
(S) 1,4-P Me- Pr - 2
(ko UG o (51Phy 4 PLAPh ol Me  ePe (B :
(S) 6OV M(M)oPh S -Ph-1 4- Ph 4-Ph- Me-Me- - M- 4
(S) - HO S (S)- ©) , 4- e NNE?'SCC H 5
(S)-MOM O (9)- Ph- 1 4- Ph- Me- gt Bu- H 6
(S) _#S) - Ph- 4- Py aph. Moo pe. o 3 7.
(S) o ds)}? ) ph. & Phl 4 pAPE (BT Me- {S)ksec- H 8
(S) - HO (S) - Ph- 1 4 Ph- Me- BuBu- H 9
(S)~2-T Me- " Pes 10
(S)! 6 fﬁ-ﬁ% SO SR Me-Me (R}-sec- it 11
(S)-MOM O (9)- Ph- - 1, 4- Ph- Me- i - Bo- H 12
S 1, 4- Ph- Me- i - Pr- 13
Esg 6%8\4 d_S)-l%é) Ph (S)-Ph- 1, 4- Flh4-Ph- Me- Me- ﬁﬁ -S€C- -~
Bu-
69 (S)-MOM-O-  (S)-Ph- 1,4-Ph- Me- Prp- H-
70  (S)-HO-  (S)-Ph- 1.4-Ph- Me- Prp- H-
71  (S)-MOM-O-  (S)-Ph- 14Ph-  Me ti-F-Pr-  H-
72 (S)-HO- (S)-Ph- 1,4-Ph- Me-  ti-F-Pr-  H-
73 (S)-MOM-O-  (S)-Ph 1,4-Ph Me 2-«(S}-HO- H -
. | Pr
74 (S)-OH (S)-Ph- 1,4-Ph- Me-  2+S)-HO-  H-
- Pr-
75 (S}-MOM-O-  (R)-3- 1,4-Ph- Me- P~  H-
MOM-O-Ph-
76  (S)}-HO-  (R)-3-t-Boc-  1,4-Ph- Me- Pr- H-
MeO-Ph-
77 (SFHO-  (R)-3-Car- 1,4-Ph- ‘Me-  Pr- H-

MeO-Ph-




14 (S)- HO (S)-Ph- - 1,4-Ph- Me- Ph- H 15

(S)-MOM O (S) - Ph- 1, 4- Ph- Me-  2-C -Bn- H- 16
(S) - HO- QsikeL77 1, 4- Ph- Me-  2-d -Bn- H PCTABI7/01021
(S)-MOM O (S)-Ph- .1, 4- Ph- Me- .5 Me- Me- 18

(S)-HO (S) - Ph- 1, 4- Ph- Me- Me- Me- 19
(S)-2-THP-Q .(S)-Ph- * 1, 4-Ph- MVe- Pr- Me- 20

('S) - HO- (-S)=Ph- 1.4-Ph- Xable I (continped) ~ \p. 21

(S)- MOM O (Bk-#h- A 1,3-Ph- o¢! M- A2 Pr- pIH Rz 22 g?
(S)-HO (Sy=Ptr 3=Ph= We= Pr= nz Wo981 12177
PCT/ | B97/ 01021 80 (S)-MOM-O— (S)-Ph- 1,4-Ph- Meil penta-F- H-

Tabl e 1 (continued) Ex.-# . A Ar[err] Agl_er r] .
Rlerr] Rerr] R[err] 33 (S - MO O (S)-3- MO 4- Ph- Me-
Pr - H- (S)-HO- (S)-Ph-O Ph- 1,4-Ph- 34  MeS) - Hoenta-F-  H-

(S) - 3- HO Ph- 14Ph- Me- Pr - H- 35 (S) - HO

(S)-3- MO 1, 4- Ph- Me- Pr - H Pr-

Ph-. 36 é§) tsf)IMOM-d S) @sgtmﬁoc- 3, Apﬁh MéE- AP - HH
MeO- 37 S)- - Ph- Me- Pr - H-
MeO- Ph- 388a H—(S)-HO' - (S)(E)--Ph- 1 4-Ph-1 4- PhMe-  MeAm- Br -

Lo UGS B, S M o

(S)-MOM O (S35 Ph- (S)-HO- 1, 4 @®)-Ph- H 1,4-Ph- Pr-Me- HtBu- 43 H-

(S)-HO ..  (§-Pha Pr - H- 44
(S)- MOM O (s@ @)WM' 4 6FPb- \plePh  pHO- [ Pe 45 H-
(S)-HO (S) -88 C - RB)-HI- 4- Ph(S)—Ph— Me- 14-phPr- HOH Pr—46 |S) - F-
(S) - Ph- 1, 4- Ph- Me- - H 47 - (9)- :
(R) - Ph- 189 Pri- (S)-F- M- (S)-Ph-Pr - 1L4Ph- Ade- (25()5911@ H-
(R) - Ph- 1, 4- Ph- Me- Pr- H- 51 ('S)p.TBDVG-
" (S) - Ph- 1, 4- Ph- Me- Et O H- - R 52
(S)-HO (8 - Ph- (S)-F- 1,4-(®-Ph- M4,4Ph- EtOHO- H Pr- 55 H-
S) - MOM 0- Ph- 1, 4- Rh- Me- 3-HOPr- H 56
Esg - HO (3%3 pn BRVF- 1 P LaPhy o e | Pr- H-
(S}F- - (®R)-Ph- 1,4-Ph- Me- Pr-  H-
9%  (S)-Cl (S)-Ph- 1,4-Ph- Me- Pr- H-
97 (S)-C  (S)-Ph- 1,4-Ph- Me- 2-(S)-HO- H-
' Pr-
98 (S)-Ci- (S)-Ph- 1,4-Ph-  Me- 2-(R)}-HO- H-
_ Pr-
99 o= (S)-Ph- 1.4-Ph- Me- Pr- H-

100  (S)-HO- (S}Ph-  1.4-Ph- Me- Pr-  H-




57  (S)-MOMO (S) 1, 4- Ph- Me- 2- (R -HO H

Pr- . .58 (S) - (S) - Ph- 1, 4- Ph- Me- 2-(R-HO H
Pr- V\@(Qﬂi/ﬂzi‘iﬂ?? PCT/IB97/01021
PCT/ | B97/ 01021 112

Tabl e 1 (continued) Ex.-# A 114 Arferr] Arferr]

R err] R err] R err] 59 (S)-MM O (S) - Ph-

1, 4-Ph-  * " Me- i - Bu- H- 6@able 1 S) - HO- (S) - Ph-

1, 4- Ph- BT B G?ﬁ 17/, O Y R = g

1, 4- Ph- xample 23 A| | H‘ 0 62 £im (S)-P

1, 4- Ph- - SFM%VFTQG @s Ph-hb pr
1, 4-Ph- - H 1 (S)-HO DA~ N~

1, 4- Ph- - S) - H

1, 4- Ph- 2-THP ) sec- N ' '
Bu- 66 (S) - HO (dyfe Ph- 1, - PR Me- Mc( HMsec- H
Bu- 67  (fSk Moyt (S) Ph- 1, §- Ph- ‘Me- (R)-sec- H
Bu- 68 A (S) PHO L - Phangle 29Ve- (R -secd
Bu- 69 'gS)-NDI\/Lo 1, 8- Phe Prpl _ Pr
70 (S)-_HO - PB- 1, Biph- M- Prp- HIE{

(S) - MOM O \/\N ot Mep  tris N 72
(S) - HO- (s I05h- R Ph- Me- | MOMEP o 73

(S)- MOM O '(S) Ph °1, 4- Ph b 2.(S)-HO g

Y
Pr 74 Ph- 1, 4 2-(9)-HO  H
Pr- 75 H‘ %1, %——E——-‘m te 3WEN© PP-

MOW O- Ph- ( ) ! N,ﬁ_ﬁr_'_
H- ' S R
1. 4- Ph- VEROM.G vﬁ; N OMe :SN\/k o

- Me Me Ci
Example 26 0 Example 31 0
Pr P{/ Pr
nZ N~ 5
- . -N ~
'CN\/'\ @(‘L H J:; ~NNTN
HO 1}‘ OMe MOM—Q o
Example 27 @ Example32 0

~Pr . ® f\/'(lN Pr
< « H
SN Ay JINAGA
MOM-O : HO 1\'/1
_ : ¢

Me OMe




WO 98/ 12177

PCT/1B97/ 01021

113 . _ Tablé 1 (continued) Ex.-# =~ A
Ar WRSBANH Rerr] . Rl err] R[ er r ] PCT/Igg7/01021
(S)-MOM O (S)-Ph- 1, 4- Ph- 'ﬁs pent a- F- H-
Pr- 81 (S)-HO (S)-Ph- 1, 4- Ph- Me- pent a- F- H
Pr - 2 . (S)-MOMO  (S)-Ph- Taple 3 (fortfimed) M- t- Am H
83 (SH-HO | N P o = =TT ¢4
(S) - MOV O S) - Ph- 1, 4- Ph- Me- t - Bu- H 85
(S) - HO S) - Ph- 4- Ph- Me- | t-Bu- H 87
(S)-MOM O {S) Exemple 39 4-Ph- O Ho | Exampie79 @ H Ossp
(S)- HO S) - Ph- 2 p HO- Pr - ’
(S)-F- ($) - Ph- LN 134-P N 2 (9)- H
Pr-. 91 (S)- 1, 4- PH- \/\ -
94 (R-F-| HY(s).ph- 1, 4-CPh- Me-HO Pr - t o
(S)-F- (?)-Ph- 1 41‘% lve- Pr -
(S~d - (b - i 49 Exihple 86
(S)-d- (P)- gample (S) HO-
Pr - 98 (S)-d - Ph-
Pr- 99 0= Q Ph +
100 (S)-H] ﬁﬁ - Ph Meyo Pr- , |+
WO 98/ 12177 MOM—O
PCT/ | B97/0102&, ) Tabl e 2
' | - Example 90
'Example 50 Q- XAmpie © Pr
T N [ N @ﬁl
EN\/.\NQ/‘L Q \/\N cl
HO ]
M
Example 53 Example 92 le92
'CN\/\ O)L l N\/\ C'/‘LII:{
MOM-O N N
. Example 54 0
. NN Example 93 ©
N\/\N K,O
HO" : | CN\/‘N
Me
Example 78 © 0o '
C S ﬂ/Pr
N\/\N
MOM-O -
Me




[err] WO 98/ 12177 PCT/ 1 B97/ 01021

115 Table 2 (conti nued) [err] ' WO 98/ 12177

PCT/'1 B97/ ommssnzm PCT/IBY 701021

CLAI V5 1. A conpound of thefollowlngforrrula [err]

(1) and- the salts thereof, whereidl6 5 +s—hyeh‘—egeﬂ,—h&|—e,——

hydroxy, Cerr]-Cerr] alkyl, halo Cerr]-Cerr] alkyl, err

al koxy, hal o Cerr]-C err] al kox\CLARMS ﬁ)Y \l/jmerkel nI Y l!l ﬁ'“ ﬁ ﬂuj uull
rotectin roup, Qqr gbsent; e broken Ii

gpt i onal gogbl epbo d ' £mRsung of hedpllpwing foppuila: broken l'ine is a double

bond, then A is absent; Ar[err] Os phenyl optionally

Clerr]-Cerr] alkyl, derr]-CErr N koky, Cherr]- ;
al koxy-Cerr]-Cerr] al koxy, xy- err]- t, (derr] alkoxy and
Cerr]-Cerr] al koxy-car bonyf\ Cerr]-Cd ert’{} al koxy;
4y
and the salts thereof, wherein : _
5 A is hydrogen, halo, hydroxy, Cl-Cs alkyl, halo C,-Cs alkyl, C,-Cs alkoxy, halo
C1-Cs alkoxy, oxo, OY wherein Y is a hydroxy protecting group, or absent;

substituted by one or nore suz\;uent sABel ect edllf r om 10 hal o, hydroxy,
rrl

]

the broken line represents an optional double bond with proviso that if the
broken line is a double bond, then A is absent; s '
Ar' is phenyl optionally substituted by.one or more substituents selected frorﬁ
10 halo, hydroxy, C;-C, alkyl, C,-C, alkoxy, C;-C, alkoxy-C,-C, alkoxy, CF;, carboxy-C 1-
C, alkoxy and Cy-C, alkoxy-carbonyl-C,-C, alkoxy; | S
Ar2 is aryl or heteroaryl selected from phenyl, naphthyl, pyridyl, thienyl, furyl,
pyrrolyl and pyrimidyl, the aryl or heteroaryl being optionally substituted by one or more
substituents selected from halo, hydroxy, amino, nitro, 'carboxy, Ci-C, alkyl, C,-C,
15 - alkoxy, C,-C, alkylamino, di C,-C, alkylamino, halo C,-C, alkyl, C;-C, alkylthlo and
sulfonyl methyl,
R! is hydrogen, hydroxy, C;-C, alkyl C\-C, alkoxy or OY wherem Yis a
' hydroxy protecting group; and o
R? and R® are independently selected from hydrogen, hydroxy, C,-C,- alkyl
20  optionally substituted by one or more hydroxy or halo, Cs-Cs cycloalkyl, C»-Cs alkenyl,
C2-C; alkynyl, C,-C; alkoxy, phenyl opﬁonally substituted by halo, phenyl C,-C; alkyl,
halo substituted phenyl C;-C; alkyl, -and (CHz)nX-R" wherein n is one or two; X is O,
NH or S and R* is C,-Cs alkyl, or when Ar® is phenyl, -Ar-C (‘0) N(R2 -is a
phthalimide group and R? is C,-C; alkyl, or
25 R? and R®, together with the nitrogen atom to Which they are attached, form a
pyrrolidine, piperidine or morpholine ring, optionally substituted by C;-C; alkyl or halo.
2. A compound according to Claim 1, wherein |
A is hydrogen, halo, hydroxy, oxo or OY; or if the broken liné is a double bond,
then A is absent; |



Ar[err] "is aryl or het ﬂ from phenyl, naphthyl, pyridyl,
thi enyl, fur% $gm‘m““m“ml)w lm dyl, the aryl or heteroaryl heing
optional Iy sWOSBHZFed by onetor® nov e * substituents sele Fo1p1
hal.o, hydroxy, am no, nitro, carboxy, C[erii sCerr] alkyl, (err]-Cferr] 15

al koxy, derr]-Cerr] alkylamno, di derr]-(err] al kylamno hal o

err err] alkyl, err]l-Cerr]..alkylth Ny, ;
g[[er r} |C[s hytljr oge% ‘M%? B&%ﬂy%t&?’ﬂ]ﬂ]& &k%m"]te‘g")kf)?? to s iu-%ff['tg T ng%}g%m(‘%‘r
OY wherein Y | iRl hydroxy, OYAT, Gikoxy, 04:186ky CP-Clr fkdxy @ddC,-C, alkoxy-carbonyl-G€y 1 ]
and R err] are indépendently sel écted from hydrogen, hydroxy, Cerr]-derr]

al kyl 20 optallﬁmﬂly substituted by one or nore hydroxy or hal o,

ol Koxy, phenyl opt |t pheh S Phlspu, optonal AR BY ome 8 Bipliafd S

hal o subst 5t ut@eCpaleowyt, Clerr]-Clerr] alkyl, and (CHerr])nX-Rlerr] wherein

nis one or tw; X is Cerr]-Cerr] alkyl,
or when Ar[err] is ﬁéﬁwdmgﬂ’f‘ga"ﬂ&%@ﬁw&? 1)- is a pht hal i mi de
group and Rlerr] is K aid R? et indbpaidntly s@éctetbfrom hydrogen.Rk:ercﬂ alkylcoponaltyl .
together with the nitrogen atomto which they are att;tac“gsg'g forma

h'st

pyrrolidine, pubsitated by ene abmene hydrexyorghale fei-6naydl ’ﬁﬁlﬁn@’&%ﬁrc‘s
8[ glr H 1q \%re] a‘ﬁiﬁjﬁ)ﬂ Qe ldky pheny/&and hxﬂo aubstxtu%ed @eﬁ@@%‘%ﬁk Réprlags

rogen ~ 0XO OI’

if the brdRen M@(fr@)—hl(ﬁ%)ubla@lbhniﬂude group andlB.ﬁxsﬁCu-&d V\D
Igag{r/llzég; /01021 'R?*and R®, together with the mtrogen atom to which they are attached tﬂr? a
Arferr] is phqjyyrbhmeloamirpbbhnahﬁgl t ut.ed by one to three substltuents
selected from hal o, $/drox err err] al koxy, carboxy
Jerr]-Cerr] al koxy” arﬁlc@ﬂﬁ qr]dae[;g,d Q| H?Pyz Byl -Cerr]-derr]

al koxy; Ais %&L hudrﬁxepbﬁﬂ%{w L Polkf Bk O wh@t'eﬁm('ns niefioxpmathld
substituted by one to t o or err] al koxy;

Rlerr] is 1Bydrasgerahytsapyoyl; or ifthebrokexiineis p denbpbond,then A s absent;

R err] anq R err] arﬁ”ﬂg@ﬁ%ﬁft%‘igﬁ'@?&%ﬁ&eﬁrg eaﬁyrb%}'d"%e {nlethg:fr&]

al kyl optionally one or no

Cerr]-Cerr] cashokpmethpky; C[err] C[err] al kenyl, Cerr]-Cerr]
| k |, | Kk d . hal
G Ch ey A B G e AR b o g

is a phthalim,ﬁlgh(g{youp and Rlerr] is (Jerr]-Cerr] alkyl, or

Rlerr] and Rerr], tqgether with the nitrogen atomto WhICh they are
attached, 2Porm a p‘;@t Ldine or nor pholine ring. 3.

A Co”pound accar di ng2t;Q | dikyd | fbstituted by hyd orﬂﬁohﬁeﬂy CRaREnyl,
fluorine, chl-orine, yldr(%(@1 or O %V\ﬁ{ éﬁ smte f‘;eyhl(-)())gnet hyl 15 # or Y

t et r ahydr opyr aha&alsu stituted nhmlmcthkbwrphenﬂ mﬁ a doubl e bond, then Ais

absent ; r hepyl optionally substltuted by
chl ori ne, hydroxy, rret‘?‘uh ri)gén (l”h&hﬁ §gr boxynet hoxy;

Ar[err] is phenyi, m?rand)R together svith the aittagen atony tcswhish itheyt azel atlgtchctiJ forinree,
f gori ne 9§ pyrrolidine or morpholine ring.
"4, - A compound accroding to Claim 3, wherein
A is hydroxy, fluorine or chlorine; or if the broken line is 2 double bond, then A
| is absent; Ar' is phenyl optionally substituted by carboxymethoxy, Ar® is phenyl
. optionally substituted by methoxy or pyridyl; R' is C,-Cs alkyl; R? is C\-C; alkyl
30  optionally substitute by hydroxy; and R® is hydrogen.
5. A compound according to Claim 4 selected from
4-{N-[2-(3-(S)-hydroxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N-methylamino } -
N'-propylbenzamide;



met hoxy; 20 . C[err] al kyl ; R err]
iIs Jerr]-Cerr] alk iltl Iﬂrlaﬂ |i tituted by hydroxy or fluorine,

Cerr]- C[ewdmlzknny tltut ed phenyl net hyl GicTaBefvie21 and
Rlerr] is hydrogen or rret hyl ; or R2 and Rl err], together

with the nitrogen atomto whi ch they are ld8tached, forma 25 pyrrolidine
or norpholine ring. 4. A conpound accroding to Caim 3,
wherein - 4-{N-[2-(3- (? W@wnoﬁd.ﬁqtym@-(sy-psmymmem xﬁéthylﬁminlb?- -
brokén line is a dquble bo I's absent] Ar[err] is -phenyl
optional |y sisshaxyd\epropy} ?!‘&i“B yrret hoxy, Ar2 is phenyl optionally

R e s

hydr ogen. N'-propylmcotmamxdé A corrpound according to Claim4 sel ected from

V239 D POk A . o

PCT/ | B97/ 010%¢h I}-N-methylammo -N'-pro f'lbenzamde 118
4-{N-[2-(3-(9)- hydro>§/ rro - -( S) - pheny! et hyl - N- et hyl ani no
-2- met hoxy 4N -a gparﬁgldm- -yl)-1-(S)-phenylethyl}-N-methylamino}-N'-
{N—[2(3(S) p%gr oI|d|n- 1 yI)- 1 -(9S)-phenylethyl]-N nethylam no}
IP ni cot | nam de;

4-{N-[ 1- (S) (3 car HW%GSWWWQMIG‘K}SHKﬁhpbﬂﬂyw}emmeth}'lamwb}-

S0 M oy =

- (S) - phenyl et hyl ] - Bk {N{23-8)-fsdr lidin-1-yl)eT éthyi} @& methylamino}-N- -
4-{N-[ 2- (3- (S) ydr o rgsip:-dl nojijrm;} )n-| y)( ﬂ%ﬁ% e?ltlwl ]mel\pyrretﬂ?/}l ani no}
- 10 N -(2P HﬁR%P%‘?i/éﬁr opyl ) benzani de;

5-{N-[2- (3 (S) fl uarmmemdﬂh&ﬁtxtﬁ-pynéﬁr@t)enw)egdewlhhmm hyl am no}- N -

propyl pi col i nam de; _
4- { N et hy| afTapylbenzamidg a8grrol i n- 1-yl) -1 -(S)-phenyl ethyl]}-N -

hr opy: beggan de: | aBtN.pa-(3.(5)-chioropyrrolidin-loyl)- 1 wrewastw-N-met aminol-Ns

(2- ('S) - hydr oX3+(8)elydrxypropyi)berzamide . A conpound according to
S- ?:\I-m[ 5. ?gl ?%5 -eﬂyfj?oxép“gf’ﬂp&“f‘ﬁf’ﬁcﬂg‘§}$)‘9 Clai3)selsted fiO hy1 ] - N- et hyl ani no} -
N -i sopropyl benzantd@N-{2(B-(S)-hydroxypyrrolidin-1-yl)-1-(S)-phenylethyl]-N-methylamino } -
3-{N-[2-(3-( ﬁ-ﬁsﬁ%ggpgﬁ%%gl idin-1-yl)- 1-(S)-phenyl ethyl]-Nnethylamno }-
20 . 3—{N-[Z-(B-(S)-hydroxypyrrohdm— -yl)-1-(8)- phenylethyl]-N-methylammo}-
N'-propylbenzamide;

- 2-chloro-4-{N-[2-(3-(S)-hydroxypyrrolidin-1-yl)-1 -(S)-phenylethyl]-N-
methylammo}-N'-propylbenzarmde ' )
4-{N-[2-(3-(S)-hydroxypyrrohdm— -ybh-1 -(S)-phenylethyl]-N—methylammo}-.a-
25  methoxy-N'-propylbenzamide; N
3-chloro-4-{N-[2-(3-(S)-hydroxypyrrolidin-1-yi)-1-(S)-phenylethyl]-N-
methylamino }-N'-propylbenzamide; | | |
4-{N-[1-(S)-(3-hydroxypheny!)-2-(3-(S)-hydroxypyrrolidin- 1-yl)-ethyl]-N-
methylamino }-N'-propylbenzamide; |
30 4-{N-[2-(3-(S)-hydroxypyrrolidin-1-y1)-1-(S)-(3-methoxyphenyl)-ethyl]-N-
methylamino }-N'-propylbenzamide;
| 4-{N-[-l-(S)-phenyl;z-(pyrroli'din-l-yl)ethyl]—N-methylamino}-N’-
propylbenzamide; |



N - propyl benzam de;

ot hyt a no SRSy T quﬂmrmmumum'“ HoYD (e o

4-{N-[ 2- (3-(S) - hydr oxypyrrol idi #-1% *
-yl)-1-(S)-phenyl et hyl ] - N- net hyI am no} 3 &159 rret hoxy- N propyl benzam de;
3-chl oro-4-, N- 2-(3- S h dr ox rro - 1-(9S)- t.h -N-

4-{N-[1-(9S)- (ﬁf"m“?raﬂﬁ‘ﬁgﬁzgﬂ%}’ﬂgeﬁ“ﬁ@ hydr oxypyrrol idin- 1 yI) et hyI] N-

| am no}

I[2 (3-(S)- hydr Mﬂb‘y%@l—ﬁsdwhudtoxypgrrohdgs)=y()31-£&l-mmy§9ﬂuﬂylﬂjrneéhﬂquow

Shmeﬂﬁl} 2 (BS??D%IE‘?Z% &mld)e/l)et hyl ] - N- met hyl aEn nE)} N -

| benzagm de; - 4-{N-[0q398)-hgdrbkypyrrolidin-1-y1)-1 —(S)-phenylethyl]—N—methylammo}
B97/ 01021

[1-(S)- (SPWRIGF%WCBC 2-(3-(S)-hydroxypyrrolidin-1-yl)- et hyl'] - N

| ani no} - N - pr opyl d lidin-1-y])- 1-(S)-phenylethyl}-N-methyl -
[2-(3-(S)- hydrOX);pyrroI sy roxypyrrofidin: 1y 1 (S )-phenyletyl) rr&ehfaé"rh"%}o}-
o) yI benz amprpholingbenzamide, 4-{N-[ 2- (3 (S) - hydroxypyrrolidin-

(g) ( g;]eﬂg;ldrez)b {BI}/P I@@zm&h@%qhd&s 'yaheﬁ% q%h%}?ﬁla%%ﬂfeﬂw amn%}(f) -
gm(a g)zth(ﬁ-SF(;)xhydroxypropyl)berizmm e; S o1 .
(R) - hgdr o&ﬁﬁyf}p@rdﬁg gxaﬁwémhdgn -yB—hl E%—;h }llet]hyﬁl-_ﬁl?ne%llammo?

2-

3- ( S) Nhysdbavyibeizanabd; di n- 1-yl ) - 1- (S) - phenyl et hyl ] - N- met hyl ani no} -
yl benzam de;
3-
e

=
<

To R3S b
do~8l8;
7278037

Y el
_'D
~ = <
I\):I\)I—"D

'Z ZTZ
Z'_'O'_‘

(7))
c

(S) - hydr o‘?c;{Hyl'rZrGr(l%thlroxymmhd(ns) -YpnkstSrrheryethyReNrmerylamineds -

nza
3- (S;mﬁggoxy roI|d|n yl)-1-(S)- {)h g/)lethl - N- et hyl am no} -

15t ri f 1 uordfNejdy(3 (tSWénmyrrohdm— -y1)-1-(S)~phenylethyl)-N-methylamino}- -

ﬁoiN- 2&2&/%‘& H%%W%hd' n-1- yI) 1-(S)-phenyl ethyl]-N

- (S) - hydr oxyﬁﬂumMNw{myds}hw(oiypwmmﬂ biyl)yl-{S)PplrenylithiyBN-no} - 20

: 3, 3, af | 0 berJ am de;
mE@‘ fampégk’- %-1- (S) - phenyl et hyl ] - N- net hyl ani no} -

3-
W' benzam def N-[2-(3-(S)- dro olidin-1-yl)-1-(S)-phenylethyl]-N-methylamino } -
3- i ) ] xy;la%rr g) ’%e)ng/l e}t’ hy ]] N- rretyhyl am no}

zoZ
— T o

- (
I n
- (
-
- (
t
- (
b
- (
, 3

Zr—l-—h
T T
IR
I\J""I\)I\)AQJ_‘OOI\)% I\)CTI\.)
w3 0"

' cg'lz_{b-z_*g c.lozhzbzhla\bg -hll—‘Z-hg-b

3
-(
-a
- (

7.7

~= ~

N ZOE, rSZ)Hy%/dr O)é]yf AREA oxlo?)ropy )benzatmde
4-{N-[2-(3-(S)-hydroxypyrrolidin-1-yI)-1 -(S)-phenylethyl]—N—methylammo}—
N’-tert-amylbenzamide;
5-{N-[2-(3-(S)-hydroxypyrrolidin-1 -yl)- -(S)-phenylethyl]-N-methylammo}—
N’-propylpicolinamide; _
25  4-{N-[2- (3-(S)-ﬂuoropyrrdlidin-l-yl)-l-(S)-phenylethyl]-N-methylamino}-N’-
(2—(S)—hydroxyprcpyl)benzamxde
2-chloro-4-{N-[2-(3-(S)-ﬂuoropyrrohdm— -yl)-1 -(S)-phenylethyl]-N-
methylamino }-N’-propylbenzamide; and
_ 4-(N-[2-(3-(S)-chloropyrrohdm- -yl)-1-(S)-~ phenylethyl]—N—methylanuno}—N -
30 - propylbenzamide.
7. A compound according to Claim 2 selected from
4-{N-[2-(3~(S)-hydroxypyrrolidin- 1 -y)- 1-(S)-phenylethyl}-N-methylamino }-
N'-methylbenzamide;



25

vz e oo RN IIIHI'IlII1 $rpnenvietivls NT&%&”&?I’ e
2-chloro-4-{N-[2-(3-(9) -1 ubropyrtolidin- I1 yl)-1-(S)- phenyl ethyl]-

met hyl am no}- N - propyl benzam de; and
4-{N-(2-(3-(S)-chloropyrrolidin-1-yl)-1 -(S)- phenyl et hyl ] - N-met hyl am no)

-N - 30 “propyl bemzﬁﬂl[df(B-(S)-hydroxyépyrrolldmﬁ % tﬁ,q}:mﬂbﬂhglamoqi aim 2
sel ected from ydr oxypyrrolidin- -

- (S) - pheny! etiyathylbgngamider ani no} N net hyl benzani de; |
28/ 12177 4-{N-[2-(3-(S)-hydroxypyrrolidin-1-y1)-1-(S)-phenylethyl)-N-mEitiflafibf 01021
4- { N- [ 2- ( 3- ( 3y-buspdbemzgmider ol i di n-1-yl )-1-(S)-phenyl ethyl]-N- 'rret"hyl am no) -
N -ethylb d 4-{N-[.2- (3 3 z |
s (S5 phanyt erA2E S hyiaRiayErolidind D109 PR Rt b metpitaming) -

4- {N-[ 2- ( 3- ( Jy-pepgiberydnyide;ol i din-1-yl)-| - (S) - phenyl et hyl ] - N- net hyl ami no} --
N - pentyl benzam de;

4-{N-[2-(3-(S)- hydﬂoi@ﬂ%?ﬂﬁ)-hyﬁoygwwhdmﬂsyl)ﬂ%Mh@%wﬁthxll Nmyﬂymm}no}

N - phenyl ben g@’ enzamide:

4- {N—[2 (3- (?ﬁl‘ roxypyrrol idin-1-yl)-1-(S)- phenyl et hyI] N-rret hyI am no} -

10 - ( 2- chl or obdr{NH[24(3+(8 Rhydtexypyrrolidin-1-y1)-1-(S)4phenylethyl}-N-methylamino } -

N-[ 2- S d )- 1-(S)-phenyl et hyl]-Nnethyl ani no} -
) A bty ) (9 o L - e
4-{N-[ 2- (3 (S)- hydmmﬂNMS)-ﬁydmimﬁﬁoh&n-l(ﬁ) <] mee@wwu themylhmh@m noj} -
N - net hy am de; 15
5- {N—[2 (3 (é‘?[‘ﬁ%ﬁﬁ% & n- 1-yI)-1 -(S)-phenyl et hyl ] - N- et hyl ami no} -
N - | - 2-t hi oph _ -

N2 (S ydr oy B KX bfoxypymofidip:1, - L) phtmyletyll Nomedhylaigino)-

pr opy| benzaniNrenethyl-N'-propylbenzamide{ N- [ 2- ( 3- (S) hydroxypyrrolldln 1

-yl)-1- henyl etsh r@%ﬂ%

4}1{?\#[2(?% FS)enﬁygtrso@Jpgy g?#g?l - - 1%01 {lé) %ﬁ@ﬂa&&@'ﬁ“ﬁ%@(&ﬁyﬂm no}
N -et hoxyber}lmpjé-z-thmphenecarboxamxdé {N—[2 (3-(S)-hydroxypyrrolidin-1

lyzjr éx§/§z oBSF)ﬂ %Lﬁ;gﬁ%ﬂ&%% g§$ H}/Arg@ypy%}ohdm- -yl)-l}I (SS—phenylethyl]ammo}-N'

{N—[2 ( 3- ( Propyibngatgidyy r ol i di n-1-yl)-1-(S)-phenyl et hyl ] - N-net hyl am no} -

_Cy

_blll.-
= :T‘<Z'

¢l opropyl benz%rqlg?2-(3-(S)-hydroxypyrrolxdm— —yl)- ~(S)-phenylethyl}-N-methylamino}-
20  N'-propylphthalimide; _
4-{N-[2-(3- (S)-hydroxypyrrohdm- -y1)-1-(S)-phenylethy!}-N-methylamino }-
N’-ethoxybenzannde
4-{N-[2-(3-(S)-hydroxypyrrohdm- -yl)- —(S)-phenylethyl]-N-me‘thy}armno}
N’-(3-hydroxypropyl)benzamide; '
25 4-{N-[2-(3-(S)-hydroxypyrrolidin-1-yl)-1-(S)-phenylethyl}-N-methylamino } -
N’-cyclopropylbenzamide; |
4-{N—[Z—(3-(S)-hydroxypyrrohdm— -yl)— -(S)-phenylethyl]-N-methylammo}-
N’-(S)-sec-butylbenzamide; :
' 4-{N-[2-(3-(S)-hydroxypyrrolidin-1-yl)-1 -(S)-phenylethyl]-N-methylammo}-
30 .N’-(R)-seo—butylbenzamde
4-{N-[2-(3~(S)-hydroxypyrrolidin-1-yl)-1-(S)-phenylethyl}-N-methylamino } -
N’-propargylbenzamide;
4-{N-[1-(R)-(3-carboxymethoxyphenyl)-2-(3-(S)-hydroxypyrrolidin-1-yl)-ethyl]-N- |



S W 3 T e

(

yl thyI] - (R) - sec- but
N-

p

[2-(3-(S)-hydroxypyrrolidin-1-yl)- 1 1(25) phenyl et hyl ] - N-met hyl am no} -
ropar gyl benzam de;
N-N[l (R).- (3n(1:et yam%w?% %Sﬂgnr\éahd% (3-(9S) - hydroxypyrrlcz)lll di n-1-yl)-ethyl
t hyl ami no} - N - pr opyk {14+[24B4(Sphydroxypyrrolidin- 1-yl)-1-(S)-phenylethyl]-N-methylamino } -
-{N-[2-(3-(95)- hydro%grrol jdin- -yl)-1-(S)-phenyl et hyl ] - N-nmet hyl am no} -
N -tert-butyl BErggrhugdbenzamide; 4- {N-hydroxy-N[2-(3
N( S) - hydlr OXypyr I 3' | dig0enk-nybnoxN-R-(2 01 RS Ry ArBiRiA yl)-14S)-phenylethylJamino} -
pr opyl benzanmi
4-{N-[2-(2-6S) N’I-propﬁbgnzamldedl n-1-yl)-1-(S)-phenyl et hyl ] - N- hydr.oxyamni no} -

N o Propyl benzam de: o v oS uagbpyrk Ol 1 B L ERARARN N Hhlelickig).) -1

4- {N—[2 (3- (S) Wlpiopylbetizamidedi n- 1-yl)- 1- (R) phenyl et hyl ] - N- et hyl am no }

Lot T N R B Y

4-
N
1
4-
N
4-
]-
me
4

-N propyl benza oro rrolidqin-

2_2_ %,:?3 . hld( S) - phenyl &{%&% Ihé%ﬂ“%?mrﬁgdl? l )ﬂp ]-(g) %fhen{g'ih[y? (;me ammolj-% -
ydr oxy m de; an .

- oxopyrrolidi nfﬁ - 5 ; henyl et hyl ] - N-net h I amno } -
pr opyl benza®i de. 4-{N-[ ~ -( )-flgoro d@ul-l( Ph%}?HUHrNTWYWHPI}@’ -
prevention or g”g%& L a nedi cal condition for which agoni st
activity towar o] ecept or nee | i an
subj ect, whi ch corrpr RS ?gqf'ﬁé)r‘élﬁ '38 4‘9‘ ﬁéﬁﬁ@ﬂé{%ﬁfb‘&%@mﬁ%%a
according to mﬁﬁﬁ tingal ly inert carrier. 20 :
A pharmaceut i c %{) ?ﬂ? gwﬂaccor I-Ag tﬁo Claim8, which is useful as an
anal gesic, anest het | é-{rﬁ-rﬁz-i(B-ionbpmoiﬁiml-yl)er-(S)ephenjﬂemyk}d‘{—mnmmm}-}br
useful in the treatment of arthritis, stroke or functional bowel -

di sease. !0  propylbenzamidg A conpound of the fol | owi ng fornul a:

8. A pharmaceutical composition for the prevention or treatment of a medical

condition for which agonist activity toward opioid kappa receptor is needed, in a

mammalian subject, which comprises a therapeutically effective amount of a compound
according to Claim 1, and a pharmaceutically inert carrier. '

.- 20 9. A pharmaceutical composition according to Claim 8, which is useful as an

anglgesic, anesthetic, anti-inflammatory or neuroprotective agent, or useful in the

treatment of arthritis, stroke or functional bowel disease.

10. A method for the treatment of a medical condition for which agonist

activity toward opioid kappa receptor is needed, in a mammalian subject, which

25 comprises administering to said subject a therapeutically effective amount of a

compound according to Claim 1.

11. A compound of the following formula:

wherein
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[err] wherein

ﬁ;zltzjrogen des,ﬁh% 3”“|wnmmmrmdyl or o eml;l[ ;err] il“CMW@ﬂ;{ﬂi’ ’

optionally protected Hydrfoxy of Gerv]-Clerr] alkyl; and Rl err]
and R[err] are independently hydrogen or err]-Cerr] alkyl optionally
substituted by 5 hydr oxy or hal o. 11. A conpound accordi ng

‘to Claim1l0 sel ect e nmet hyl am no- N - pr.opyl benzam de;
5-N-rret hyl ami no- N -pr ogﬁh?dcpglnd# °“8‘°"ﬁ

i ch![grlo 4- net fl\llyl ?%?ggdgo%mbﬂybb&jbmm ;"9

met hyl ami no- r OXYRr O enz e; ]

4- et hyl ami no- N ?‘ﬂ% r?‘ﬁ‘étﬁ;g‘ 1g&y or Ci-Cs alkyl; and

4- et hyl ami no- N - ( 2RZang R %en@dspaﬂdeaﬂy Bpdrepyt bbepcamkgleopmduy substituted by

4- et hyl am no-N -tert-anyl bezam d A conpound sel ected
from15 S hydTOXYZOY(fGIQ-(S) fl uoropyrrol I din- | -yI )- 1 -('S)-phenyl et hanol :
2-(3-(S)-fluoropyrr t _
2- (R) - phenyl - 2- ( 3- pf;irroAlle?le- %Jd)a[c)g ﬁﬁgtar@ﬁ}ﬂﬂ@é&%ﬁom _
2-(3- (R -fl uoropyrr‘bknedly&ammo-y{ )prbpj(llienz;mdnyl et hanol . 2-(3 - .
-(R).-fluoropyrroli - nyl,et h .
2-(3-(S)-fl uoropyrr%ﬁ Wﬂ&@’yﬁ &)ﬁ) %‘/ﬂél hanol
g Eg Egg flhtJor opyr fD-:chldrdu-}‘netWIAmﬁo(I@)- propsl Bbﬂzﬁ{nhhﬁnol '

chl oropyrrolidin enyl ano
2-(3 - (S)¥hl oropyr‘f'&legﬂllm“gk\)ymj(-sg'ggﬂg g )bém‘éﬁ 13.
-A process for produ@h{w, QW an¥ié;ch conpri ses 25 K
reacting an am de corrpound of thect%{g N V?yl?ﬁehz

4-methylamino-N’-(2,2,3,3 3-pent uoropropyl)benzamide; and
4-methylamino-N’-tert-amylbezamide.
13. A compoﬁnd selected from

15 - 2-(3-(S)-fluoropyrrolidin-1-y1)-1-(S)-phenylethanol;

- 2-(3-(S)-fluoropyrrolidin-1-yl)-2-(R)-phenylethanol,
2-(R)-phenyl-2-(3-pyrroline-1-yl)ethanol;
2-(3-(R)-fluoropyrrolidin-1-yl)-1-(S)-phenylethanol;
2-(3-(R)-fluoropyrrolidin-1-yl)-2-(R)-phenylethanol;

20 2-(3~( S)-ﬂuoropyn_‘olidin-l-yl)-l-(R)-phénylethanol; |
2-(3-(S)-fluoropyrrolidin-1-yl)-2-(S)-phenylethanol
2-(3+(S)-chloropyrrolidin-1-yl)-1-(S)-phenylethanol; and
2-(3-(S)-chloropyrrolidin-1-yl)-2-(R)-phenylethanol.

14. A process for producing a compound of formula (I), which cbmprises

25  reacting an amide compound of the formula (VId):

X
2
A NTR
/ \ \R3
Rl —]I\I X
H. (VId)
with an ethanol compound selected from compounds (Va), (Vb) and (Vc), and a mixture
of compounds (Va) and (Vb).
IThas Sheet Has
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[err] (VI d) with an

i T % gty

(Va) }23 (vc) in the absence or

presence of a base |n a reaction |nert sol'évent .
HO\/k
Ho\)\ : ) /A A—C’N 7
(Va) ' (Vb) (Ve)
f in the absence or presence of a basein 2 reaction inert solevent.
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