u 's f78 - WD 96130339 PYRROLI DI NYL } 1 YDROXAM C ACI D CGWW$ENM§QAND THEI R
PRODUCTI ON PROCESS Techni cal Field This invention relateg,{9 n@yé%@(
hydrexani c—aetd—der+vati ves and ttrerT——3~pmarmuccuti cal I'y accept abl e sal {'s,
and to pharmaceutical conpositions containing them These conpounds and
conpositions are useful as analgesic, antiinflanmtory, diuretic

anest heti c or wo®sesmpyr ot ecti ve agents, or an agent for tre‘?ﬁrm stroke
or functional bowel diseases such as abdom nal pain, for the. treatnent of
a mammal i an subject, especially a human subject. 10 Background Art Opioid
anal gesi cs such as norphine are therapeutically useful, but their usage 1is
strictly limted because of the|r s|de effects such as drug_dependency.
Thus, anal gesi cs wiEYREQEBIDINGILYRBOSAVHE- Mad Beien o SkBENse drug
dependency are desired. CbnS|derahkgnﬂggjgﬁgg%ggggel and bi ochem cal
studi'es have been carried out 15 to discover the opioid peptides and opioid
receptors, and the discovery of the s LF opi oid receptor such as ,

6, Kat a peripheral fngikVRvintio réialel @bynd¥tl ARRSA MR acili NEdrivetived Aymmgr has
made a begi nning towards creating new anal gesics, As it _is thought that

opi oi d anal gési csPhagmageuscaliydrospiatiesaliy, andig P%ﬁrmace%elgmﬂsmawvews@emar ating

the action based Wc&mﬁoampir@rc fiicils dré QBBfiiheasagnalgeyic, bagiRHaRMarofygCcept or
agoni st 20 has begen i nvestigate ecent|ly x-sel ect|v§El %glggstto% have been

reported from t heliBhfy @nesthr dlehFPWﬁF“véfé?%’I » &7 2ERESYS SFIKE 10T ot

al ., Naunyn- Schni fagctiofdl Gbwel diiBREREIks. abddinal (p&ie PRk the: trefifeht cFAOmantdlRn Of
them actual |y have been st udi ed clinical trials (Med. Res. Rev., 12,
525 (1992)). HowetRiEct Wﬁﬁmé N 8PJeEt i ve x-receptor agonist is enpl oyed,
use of high 1025 doses can give rise tm;g;gjm@jgcts such as sedation.

Therefore, it would b d.to HRLovi de con;gounds better agoni st
activity toward opi oi ﬂ@gﬁsﬂ%rsuc S PR S5 PTRRT S ARRg onl y
| ow sedative act ix‘s'istzjcny mrmeﬂ betanse| dfsme:e sak effaas stmzentdnm deffesdepeye s s,

i nvention provideg na.?a es?c?qpt?l%ngn &efu nes afr19 lrédgé.@d qg\dzncy &' eflse drug dependency are

desired. Considerable pharmacological and biochemical studies have been carried out

15 to discover the opioid peptides and opioid receptors, and the discovery of the subtype
of opioid receptor such as u, 8, « at a peripheral nerve in a variety of species,
including human, has made a beginning towards creating new analgesics. As it is
thought that opioid analgesics such as morphine act as a u-receptor agonist, separating
the action based on a x-receptor agonist from the action based on u-receptor agonist

20 has been investigated. Recently x-selective agonists have been reported from the above
viewpoint for example, EMD-60400: A. Barber et al., Naunyn-Schmled, Arch.
Pharmacol., 345 (Suppl.): Abst 456, Some of them actually have been studied in
clinical trials (Med. Res. Rev., 12, 525 (1992)).

However, even when a selective x-receptor agonist is employed, use of high

25 doses can give rise to side effects such as sedation. Therefore, it would be desired to
provide compounds having better agonist activity toward opioid x-receptor, and in
particular compounds having only low sedative activity.

f Di ) the Inventi

The present invention provides a compound of the following formula:
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i OR and the salts thereof, wherein A is hydrogen, hydroxy or OY, wherein
Y is @ Aydroxy prot&cting group; Ar is phenyl optionally substituted with

one or nore (preferably up to three) 5 substituents selected from hal o,

hydr oxy, Cl-C4 al kyl, Cl-C4al koxy, CF3, C3-C4 al koxy- C | oxy, and
car boxy- C, - CNOMoxy; X is phenyl, naphthyl, bi phenyl I‘ndany
benzof uranyl, benzot hi ophenyl, |- tetral one- 6-y| , C -C4 al kyl enedl oxy,

pyridyl, furyl and thienyl, these groups optionally being substituted with
up to three substituents selected fromha o, C - 10 C, alkyl, Cl1-C4 al koxy,
hydroxy, NO2, CF3 and SQ2CH3i and R is hydrogen, C, -C4 al kyl or a hydroxy

protecting group. The hydroxam c acid derj\yatives of the present invention

of formula (1), wherein Ais hydr or ydr xy and R is hydrogen or
C -4 alkyl, exhibit significant dgonnst Xoward opioid
K-receptor. Therefore these x agpn‘%g are M particularly useful as an
anal gesi c agent in mammals, especially humarm They are also useful as
antiinflamuatory, diuretic, anesthetic neur oprotective agents, or an

agent for treat W{he%lsﬁﬁerrébkavlﬁfexrf unct i naI bovvel di seases such as

abdom nal pain, for he treatnment o subj ect ecially a
human subj ect . Rchr'tYdFPQF’y hydraey ?Ir@‘s-e‘fﬁ“ﬁ‘%gé ht I”&ﬁ"%l%‘iﬁ“ﬂ%@’?ﬁg

phar maceuti cal @@NPOsHehy Odptionkily Lb'ﬁ&itmeda\smalanamalme|(ﬁrgfe&bty| up né Itlaaamt ory,
diuretic, apesthetic

neur ent a nt f reat nent
of ,stroke o? functi o’fﬁ'g’f““lfﬁ'\ﬂé‘l Hﬁi’gﬁ &g e’byg%ﬁy él)ln? hgga?k“y' &, &
alkoxy-C,-C, alkyloxy, and carboxy-C,-C, alkyloxy,

X is phenyl, naphthyl, biphenyl, indanyl, benzofuranyl, benzothiophenyl, 1-
tetratone-6-yl, C,-C, alkylenedioxy, pyridyl, furyl and thienyl, these groups

optionally being substituted with up to three substituents selected from halo, C,-

10 C, alkyl, C,-C, alkoxy, hydroxy, NO;, CF, and SO,CH,; and
Ris hydrogen, C,-C, alky! or a hydroxy protecting group.

The hydroxamic acid derivatives of the present invention of formula (I),
wherein A is hydrogen or hydroxy and R is hydrogen or C,-C, alkyl, exhibit
significant agonist activity toward opioid x-receptor. Therefore these x agonists are

15 particularly useful as an anaigesic agent in mammals, especially humans. They are
also useful as antiinflammatory, diuretic, anesthetic or neuroprotective agents, or an
agent for treatment of stroke or functional bowel diseases such as abdominal pain, for
the treatment of a mammalian subject, especially a human subject.

Accordingly, the present invention also provides a pharmaceutical composition

20 useful as an analgesic, antiinflammatory, diuretic, anesthetic or neuroprotective agent,
or an agent for treatment of stroke or functional bowel diseases such as abdominal
pain, for the treatment of a mammalian subject, especially a human subject, which
comprises & therapeutically effective amount of a hydroxamic acid of formula (1),
wherein A is hydrogen or hydroxy and R is hydrogen or C,-C, alkyl, or iis

25 pharmaceutically acceptable salt together with a pharmaceutically acceptable carrier.

The compounds of formula (1), wherein either or both of OY and OR represent
a protected hydroxy group, are useful as chemical intermediates to the » agonist of



"pain, for the treatment of ‘a mammal i an subj ect, especially a human subject,
which conprises a therapeutically effective anmount of a hydroxam c acid of

forpmHa (1), —whereln A i s—hydr ogef—er—hyaroxy—and R i s—hydrogemror Cl- C4—
al kyl, or its 25 pharnmaceutically acceptable salt together with a
pharmaceutically acceptable carrier. The conpounds of fornula (1), wherein
ei ther or botyoefoday and OR represent a protected hydr orgrapssnsgee ar e
useful as chem cal internmediates to the K agonist of WD 96/ 30339
PCr1JP%vB20 3 formula (1). Typical hydroxy protecting groups are benzyl,
triphenylmethyl, tetrahydropyranyl, methoxymethyl and R R3R3Si, wherein

R ,R2 and R3 are each C - C6 alkyl or phenyl. A preferred group of K

?goni Ist S( f;)np%nfbsm@rﬁA(mefgpmerrydrdxylveratetzm@ §R0Ss GfeS baa‘zyl Squh&ywmwlﬁndsl of
ormul a erein AIs s pheny
substituted withiefpyd E%Y?Weé‘eg‘g eﬁ’t”h@%t‘%ggﬁ‘e@%" Rr8 rﬁ‘%rﬁ 6?6“3%1& “hyl and

CFl, rnore pref er gphixyldr phehyk hl orophenyl and R is hydrogen. The preferred

confgulatlon of the carb tomto i.C is attached is (S).
ot orrad ndtvi dual A BRBTEEOURR R EROan LG prese insentoh consis o

2- (3, 4- D chlsor opberympoubdsyfdorasa-(1y; heréid)A- iphadrygen 2r (ayldm@yhr i3l phelyhyX )s
Dothyi - 2-(2. 5, Bk b e ihid JFeE Airients Lo Hip. memyt an
1- ('S) - pheny! - 2- ( CFy, myter @i’dfdwnyl 3 e—ﬂhm&ﬂop&nfm aniS5R is hydrogen. The preferred
o oret PSS I SR YRR ke 5 B
(3, 4-Dichl orophenyl!)refbhttyrddwwy&! Ikbrf\pbu(rd} of Bje-ilwedriamxaygyrr ol i di n-
(|4) Brlo(rrii)heﬁgte)nyl\l-elhﬁélr%gcﬁt a}[rpg ?%h 'é’j])h af xypyyrroI[ SR:RWH‘-'ZI{%‘)
henyl et hyl ] acet pyrrolidinyl)ethytjachtamige; N- [ 2- (3-(S) - hydroxypyrrol i di
1-y1)-1-(S) - phenyl gyl drozy (8018 ¢sh TneRY RIELDY L ARSI XY D RS RT- 8E5  6-
trichlorophenyl)acetamide;
N-Hydroxy-N-[1-(S)-phenyl-2-(l-pyrrolidinyl)ethyl}]-2-(4-
15 trifluoromethylphenyt)acetamide;
N-Hydroxy-N-[1-(S)-phenyl-2-(l-pyrrolidinyl)ethyl]-2-(2,4,6-
trimethylphenyl)acetamide;
2-(3,4-Dichloropheny!)}-N-hydroxy-N-[2-(3-(5)-hydroxypyrrolidin--yl}- 1-(5)-
phenylethylJacetamide;
20 2-(4-Bromophenyl)-N-hydroxy-N-[{2-(3-(5)-hydroxypyrrolidin-1-y1)-1-(§)-
phenylethyllacetamide;
N-Hydroxy-N-[2-(3-(5)-hydroxypyrrolidin-1-y1)-1-(S)-phenylethyl]-2-(4-
trifluoromethylphenyl)acetamide;
2-(4-Chloropheny!)-N-hydroxy-N-[2-(3-(5)-hydroxypyrrolidin- 1 -y1)-1-(5)-
25 phenylethyl]acetamide;
2-(2,3-Dichloropheny!)-N-hydroxy-N-[2-(3-(§)-hydroxypyrrolidin-1-yl)- 1 -(S)-
phenylethyl)acetamide;
2-(2,4-Dichlorophenyl)-N-hydroxy-N-[2-(3-(5)-hydroxypyrrolidin-1-y1)-1-($)-
phenylethyljacetamide;
30 2-(2,5-Dichlorophenyl)-N-hydroxy-N-[2-(3-(5)-hydroxypyrrolidin-1-yl)-1-(S)-
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2-(4-Cnl or ophenyl ) - N- hydr oxy- N-f 2 (3=t Sy=hydroxypyrrotidin: i -yl)-1-(S)-
25 phenyl et hyl ] acet ani de; i-yl)-1-(9)

2- (2, 3-Di chl orophenyl ) - N- hydr oxy-N-[ 2- (3-(S) - hydroxypyrralidin-1-yl)-1-(S)-
phenytethyl ) acet ani—de;2-(2 , 4-Di chl or ophenyli ) - N- hydr oxy- N- o109
[ZZE(ZB-S(IZS])- Elydrox¥pyrlr§)l |N£1I|hn;jl-yl ) -1-(S)- phenyl ethyl]acetamide; 30

-(2,5-Di chl orophenyl) - ydroxy-N-[2- (3-(S) - hydr oxypy Grldochagsl - Y1) -1- (S
W 96130339wWeda6| 00820 4 phenyl et hyl ] acet am de; vl ool -Y!) 9
2- (2, 6-Di chl orophenyl ) - N- hydroxy-N-[2- (3 -(9S)-

Rl}llo_ll;gxypyr F\I?l( |2d| g 1-yl ) - 1-(S) - phenyl et hylq acet ani de;
r oxy- - ((3- - olidin-1-yl)-1-(S) 5
phenyl et hyl ] - 2%&§%t@iﬂé§%%%e I et an.de: S
2- (3, 4- Di chl or ophenyl3=(¥- poRichipgse ig®'®FF%*¥'$"ﬁ?'(3'(S)‘
%-{g)-1-(S)-phe@pkekyqum@aeatnﬁhdg;rdhds)—phenylethyl]acetamide: :

- (3, 4- Di net hyl pheny| g -d\abyehy -y 20 § 250 3hydPoxybyeifouidmp+ T-giliydi Acs -yl ) - 1- (
S) - phenyl et hyl ] acet ani de., 10 rt.h ' ion provides a
conpound of g/t tfg"ef‘é'?ﬂmyg‘.]'%(ﬁ%'%ﬁ icaagﬁo%ﬁgfﬁ%é%éﬁ%' t hePeof wherein A
i s hydrogen, hydroxy #r(30# DifeoEP epyld Myl bRy S PSAELFYRG TGF bR~ 15 Ar
i s phenyl opti analil)yisidhsphenyliethpl 1dcesanids: #ple substituents sel ected
Bl iyl oy, and oy b Ol engb o Cont 8l Kyl or
hydr oxy br ot ectT¥ ogyém{o_lxﬁig-l-x'lls)z(y-‘(ﬁ-bﬁemq]& heetantd 2l kyl or a

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

and the salts thereof, wherein
A is hydrogen, hydroxy or OY, wherein Y is hydroxy
protecting group;
15 Ar is phenyl optionally substituted with one or more
substituents selected from halo, hydroxy, C,-C, alkyl,
C,-C, alkoxy, CF;, C,-C, alkoxy-C,-C, alkyloxy, and
carboxy-C,-C, alkyloxy;
R is hydrogen, C,-C, alkyl or a hydroxy protecting group.
20 These compounds of formula (11) can be used as
intermediates to prepare the compounds of formula (1).
Further, the present invention provides processes for
producing the hydroxamic compounds of formula (I} and their
intermediate compounds of formula (II).
25 Detailed Disclosu £ Invention
The x agonists of formula (1) of this invention can
be prepared by a numbers of methods. For example, they can
be readily prepared according to the procedure shown in
Scheme (I).



20 These conpounds of fornmula (11) can be used as internediates to prepare
the conmpounds of fornmula (I). Further, the present invention provides
processes for producing the hydrora‘rTf‘C"CO‘ﬁp‘U‘UTTU‘S"Uf‘forrmTa (T) and their —
i nt ermedi ate conpounds of fornmula (11). 25 Detailed Disclosure of the
| nventi on The K agonists of fornmula (1) of this invention can be prepared
by a nunbers wosssbdmds. For exanple, they can be readil d
according to the procedure shown in Schenme (I). WO 96/ 30339 PC1FJP96N0820
5 Scheme | LLA H((IV) HO-t N2 N~ (M (V) 1) M01, NEt3 At XCH2CO2H
2) NH2OP , A NHwsc (VI) ~"P Ar a{ deprotgction TANQ Ar 0 ~~ X
el kylat~on A NbH Ar O L :leaving group ~N-N x P : protecting group
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Thus, the « agonists compounds of formula (I), wherein A is hydrogen or

hydroxy and R is hydrogen, can be prepared by reaction of a compound of the formula

5 (V1) with a carboxylic acid of the formula XCH,COOH, followed by removal of the
protecting group P, and the protecting group in A' if necessary. This is a conventional

acylation reaction, which can be carried out using standard methods, well-known to



Al A : Hor protected hydroxy . —CORTmThus, tireK—=agonists conpounds of
formula (1), wherein Ais hydrogen or hydroxy and R is hydrogen, can be
prepared by reaction of a conpound of the formula 5 (M) with a carboxylic
acid of The fornul a XCAZOO0H, folTowed by rempval of the protecting group
P, and the protecting group in A" if necessary. This is a conventional

acyl ation reaction, which can be carried out using staglga.r ods,

wel | - known t¥O#WIFB138339 PCT/ M/ 00820 6 those skilled TN the art.

However, a convenient way of acylating a conpound of fornula (VI) with an
acid of the fornmula XCH2COOH conpri ses coupl ing the two conpounds in the
presence, of a car bod| i mi de conmpound. An &specially conveni ent car bodi i m de
conmpound is 1- r hIorlde
which is sorreti erreg r@%&?e% g(r%g‘gsvgﬁ&t “Se%?cg%bgémg cciém Thi s
reaction is carﬁorrmda omvmyw@nrﬂaxﬁtthenfgrmmgﬂﬁiﬁw Icyquigs mpmm*’amms of
the acid and a £t bad

appr opr i at o sol Gips Wond Bl o KEEBR Hiec BRpBRL-RF chiRtefy tbvdffy:
usually fromoO ¢aobdanﬁldeAppmmmmcht as sleﬂth/yé*lﬁt@ dane@hnlmnoprml)aarquﬂmme
hydrocar bors,  effafchroridha bR RA Al LFARRIAAster LRLRTRBG. il or wsc.

di chl or onet hane e reaction takes about 30 mnutes to 24 hours, usually
30 ninutes to 3Thinreasionis qauisiosidyseniaating subsamiallpeqsivalent ammnnthef theasidit ed and

purified by stggdagith &'ﬁﬁ:lﬁ@hﬂﬁ'%’icess-r&ethprcﬂb&ﬁhhdégn Gh ?ﬁoﬁnat@%eﬂﬂ% a
protecting group in A, i s renoved appropriate nethod for the

particul ar prot EEPHHECGR Seprapssoeum '30'FHL}§0° usially éram O 105305 CoAPBROPHRIE gr oup i s
benzyl. This cagnaas rﬁmwa%dvebxmﬁﬁﬁcalhydrb&raawr@wmawgamm&pwdmmatse

catal ysts for hydrogenation are Pd/C, Pearl man’' 53 cataly é Pd bI k, or
Pd/ BaSO4, WspectsBrcially disbipmomethancaThe 5epqyap RKes AR Qrﬂ‘"‘ﬁ?sd? 4 houryy p for P
and A" is the tmhﬁxb&ﬂ[oOPUJuW|roongfeﬂp|¢?at(u:5Hﬂ)e prdditiScaf 86 isbigted exm)med)y

aci d-catal yzed h droI Agproprl ate acid 20 catalysts are organic acid,
i nor gani ¢ acid,® ] %l&‘i‘ such as AcOH, p-TsOH, HC, Me2AICI etc,,
especially HO . The protecting group P, and any protecting group in A', is removed by the

appropriate method for the particular protecting group chosen. Thus, a typical
15 protecting proup is benzyl. This can be removed by catalytic hydrogenation.
Appropriate catalysts for hydrogenation are Pd/C, Pearlman’s catalyst, Pd black, or
Pd/BaSO,, especially 10% Pd/C.
A further convenient protecting group for P and Al is the tetrahydropyranyl
group (THP). This can be removed by acid-catalyzed hydrolysis. Appropriate acid
20 catalysts are organic acid, inorganic acid, or Lewis acid such as AcOH, p-TsOH, HCl,
Me,AlCl etc., especially HCI.
The « agonist compounds of formula (I), wherein R is a C,-C, alkyl group, can
be prepared by alkylation of the corresponding compounds of formula (I), wherein R
is hydroxy. This atkylation can be carried out by standard methods. A particularly
25 convenient method involves base catalyzed alkylation using alkyl halide in the presence
of phase transfer catalyst such as tetra-n-buthylammonium hydrogen sulfate. The
intermediate hydroxylamine of the formula (VI) can be prepared from the alcohol (V),
by treatment with methanesulfonyl chloride in the presence of a base such as
triethylamine followed by addition of a protected hydroxylamine (NH,OP).
30 The alcohol (V) is obtained from the appropriate ethanolamine compound (III)

and the appropriate ethane compound of the formula (IV).




The K agoni st compounds of fornula (1), wherein Ris a Cl-C4 al kyl group,
can be prepared by al kylation of the correspondi ng conpounds of fornula
(1), —wherein R—ts—hydroxy. This afRyratiom carm be carri®ed out by standard”
met hods. A particularly 25 convenient method invol ves base catal yzed

al kyl ation using alkyl halide in the presence of phase transfer catalyst
such as tetrawodmpapyl anmoni um hydrogen sul fate. The | nPESTIRSeNM9e

hydr oxyl am ne of the fornmula (VI) can be prepared fromthe alcohol (V), by
treatment with nethanesul fonyl chloride in the presence of a base such as
triethylam ne foll owed by addition of a pragtected hydroxyl am ne (NH20P). 30
The al cohol (V) is obtained fromthe appropriate ethanol am ne conpound
(111) and the appropﬂ'hacmpeur‘rdanéfoomﬂdehwdde)taknaeiMmmeccﬁrhpb)mdsV‘ﬁﬁﬁFSQ

TIPS 0020, 1 bl PRSI 0h rkAOent) b kol i B o™
known conpounds, mbchreptrahb)bmetpmdspwdmubtp theeknowal methodd. ogous t o the known
met hods. The i nter nedi I rein A

substituted phenyl S@aﬁ‘ %‘?&‘&gﬂ} @Idéggf)or ?éﬁ)&ﬂe{éﬁ{gﬁws Sggﬁd‘\legsphgr%vm in
the fol | owi n§ Scirambe 2teparstne¢mms¢9me pm@mmn-iwmel followiig foproc 2.0 (VI 1)
(VM (1)C 00 O&% Nts' NHRZOP H AN' O-,R On (Qis, for exanple,
hal o, C, -C4 al kyl, - al koxy, C,-C, alkoxy-C,-C, alkyloxy or CF3 ,
n=1-5, preferably 1-3) 10 In the above Schene 2, a conpound (VIIl) can be

reacted with a substituted- J:\/N\/\
A OH

(Qa

(Vi) (Vilp ) (0.0]

=2 ,cﬁj
\R

(Q is, for example, halo, C,-C, alkyl, C,-C, alkoxy,
C,-C, alkoxy-C,-C, alkyloxy or CF,, n=1-5, preferably 1-3)

10 In the above Scheme 2, a compound (VII) can be reacted with a substituted-
styrene oxide (VIII) to form a mixture of a compounds (IX) and (X). This reaction
may be carried out in the absence or presence of a reaction inert solvent (e.g.,
methanol (MeOH), ethano!l (EtOH), isopropylalcohol, tetrahydrofuran (THF), dioxane,
dimethylformamide (DMF), dimethylsulfoxide (DMSO), methylene chloride (CH,Cl,),
15 water, benzene, toluene, n-hexane, cyclohexane) at a temperature from -78 °C to
reflux temperature of the solvent, preferably from 0 °C to 25 °C for 5 minutes to 48



‘styrene oxide (VII1) to forma m xtureof—aconmpounds—(1X) and (X). This
reaction may be carried out in the absence or presence of a reaction inert
solvent (e.g., nethanol (MeOH), ethanol (EtOH), isopropytal cohol,

t efT ahydrof uran (THF), di oxane, ~ di net hyl for mam de (DMF), dinethyl sul foxide
(DMSO), nethylene chloride (CH2A i), 15 water, benzene, toluene, n-hexane,

cycl ohexane) at a tenperature from-78 Cto reflux te of the
solvent, preVeP¢¥P? from0 Cto 25 Cfor 5 minutes to ZE%MOSSQ

PCl YJP96/ 00820 8 hours preferably from0.5 to 12 hours. A conpound (I11")
can be prepared fromthe mxture of a conpound (I1X) and a conpound (X)
under the same conditions as already des®ribed in Schenme 1. According to

the ab d R, S fi t f d I d 5
bo-sol et i vely ABFRPIHER TV OSii12 POHS. Arornemasl) epimsebdem g | "

subst i t ut edphenyixtbredf £ Edhpaest (OX) 2dd b Bsryoaid(XS itePe HaRAoidheadireddyt he
substi t ut ed- styrene aoxi de VIfI) The conpounds of formula (1) of this

i nvention are bA&¥EPeIRINERE efore they w il form acid-addition salts. All
such salts are withi ncdomawasaeeb&‘e piobddsresm/esrtbhﬁguranonl&dsiﬁawmef(,xxy dndi S

necessary tQ us n a dd| n sal rmaceutl C

accept abl e ?or zﬁﬁ gbfrsﬁf tb"ﬁ”t etea{m énmrh dcf{q[ "ad a&?ﬂfl%ﬂcg'ﬁ?’%/s “can be
prepared by st aﬂhimuddpmhﬂodsethaﬁedjpl,z foyylaroninabd used ibsead [pfithe subsitutadsi di C
conmpounds in ﬁgﬁ“gg’tﬁg‘? equi val ent proportions in water or an organic

sol vent such as ethanol, or a m xture thereof. The salts can
be isol ated by evapoThztaompowTHs vhiernhfa §pbihistinvedtiopiacealiasis adndshertforehheyan be

formed are the rf&&hicﬁ)c{ Ad@?mn D! 1P suck Wids adke wnhnp}h§ %%Jggt f gﬁgﬂaﬁ‘gwt ©

acetate, |actate, rate artrate, succlna
gl uconat e, laaccmm, ithie mecsssary, torkse MR Acid LAGRitiom sadts whichdb pharegesuticalint e,

oxalate and pa ?n ]aemm?sh{«'ﬁ/dn%“i “iial ZTPQ’EU %“ﬁ" %@Q&P%@! are?la' ts

The conpounds of hi's invention, rern rogen,
20 acidic, and tbbleyaf\ﬂﬁfldl mF‘@?dﬂh [§e8s € by sopEcting| the dhasie) 8¢ | acidicapamppiindsi it t he

scope of this 'sﬂ%ﬁ‘aﬂﬁdl@rb ml?@%ﬁ\ﬁﬁ)gmmbﬁs ih SvaRPELASGHEic BIveRSuéh Qarﬁéi‘ha%éﬂ t which
i's pharmaceutlcalli/ accept ab admnistration to a manmal. The base

salts can be pr Op&faeplpgr & ﬂ‘ﬁWGé’FWﬁ‘etTﬁéd%“S cap, b isolaged by FeRAsAIOR §f thée aci di c
and basi c QenNpouBNeEnt! Tysidkshiantiied dall be formed are the hydrochloride, nitrate, sulfate,

bisulfate, phosphate, acetate, lactate, citrate, tartrate, succinate, maleate, fumarate,
gluconate, saccharate, benzoate, methanesulfonate, p-toluenesulfonate, oxalate and
pamoate (1,1’-methylene-bis-(2-hydroxy-3-naphtoate)) salts.

The compounds of formula (I} of this invention, wherein R is hydrogen, are

20 acidic, and they will form base salts. All such salts are within the scope of this

invention. However, it is necessary to use a base salt which is pharmaceutically-

acceptable for administration to a mammal. The base salts can be prepared by

standard methods , e.g., by contacting the acidic and basic compounds in substantially

equivalent proportions in water or an organic solvent such as methanol or ethanol, or

25 a mixture thereof, The salts can be isolated by evaporation of the solvent. Typical

base salts which can be formed are the sodium, potassium, calcium and magnesium

salts, and also salts with ammonia and amines, such as ethylamine, diethylamine,
triethylamine, cyclohexylamine, piperidine and morpholine salts.

Also included within the scope of this invention are bioprecursors (also called

T30 pro-drugs) of the x agonist compounds of the formula (I}, A bioprecursor of a kappa

agonist of formula (I) is a chemical derivative thereof which is readily converted back



eqU|vaIent proportions in water or an organlc solvent such as net hanol or
ethanol, or 25 a mxture thereof. The salts can be isolated by evaporation
of tHe—sol vent—Fypt-cal base sawl@rnem -
pot assi um cal ci um and magnesi um salts, and also salts with anmonia and
am nes, such as ethylam ne, diethylamne, triethylamne, cyclohexylam ne,
pi peri di ne andoswsopdsol i ne salts. Al so included within thecsarspesexX this

i nvention are bioprecursors (also called 30 pro-drugs) of the x agoni st
conpounds of the formula (1). A bioprecursor of a kappa agonist of fornula
(1) is a chem cal derivative thereof whichgis readily converted back WO
96130339 PCT/ 3P96100820 9 into the parent conmpound of fornmula (I) in

bi ol ogi cal syst erimo thenpqrarttdommbtmﬂ of fornhitzo (1) ehcbibmgrcaloiystamj;r Tagmanicslar, of
formula (1) is cquvert ack ta t t. CO of  fornul a after
t he bi oprecursor%h°g§°°%r§° AdniEr lorP? (gﬂ ‘éﬁ%’@'b%ﬁ%‘é& i parept W% i an
subject, e.g., a dﬂlﬁmlas(m)bqfecuhe thaprecarsamipl dgeni atdnixrﬁstqmsw lahd: atisorbedb sy @ 5
bioprecursor of of, th e n in which one or
both of A and Qrg%loiem o '?hmﬂ% %ﬁg 1-°or exam ’?3fp°%’}’1b° RS

group. Wen ®nl ybmweecunsdr o&aarrvdorﬂmot memvhy@n@kgongulm(ﬂp,m whitly omesi dotidf e s ar e

e the same or o O iE oty AR S coBPA e AR bl SRpPEY 2Rt anont o

esters, such as @ﬁét ade0R praoipidonpgesup, 1@ b ovno-atess, are passiblen Witkeli bothak andvhen A

or CRls a hydro [ e he
hydr oxy group t o%%%?‘gﬁgn@ﬁ]& ﬁ%g?&r\?gﬁ%gp?m {;@aﬂ‘é‘é? e SKIQIFSS?P%M% hyl
derivative) by reuadei ofypidat Bsters arecsimple yakianonyd edms i cbech( es aggtate, propionate,

pi val oyl oxyggt hyl r resen

i nvention o:‘i@f or rtr)ﬁﬁp*é) ?‘geﬂ’ﬁd%h& )&fg'garur% }Sf:égﬁtg%ygg‘% gtb'%ug rf{c’)'ffvard
opi oi d x-recept ormaéhd’Ya?OéWtﬂmﬁs thg shytiteky a.?souantal @em)'bxymahbﬂldenfldbarmgow

di uretic, anesthglyjafoy ﬁ%wrﬁgmygcw \;&c%emﬁ ogc Wthaﬁ&r 8’ t{ eat ment
of stroke or functlonal di seases such as ain

treatment of a n’d’!ﬂ%l%ﬂ“%%f:@%de) .especially a human subj ect. for the

treatment of manMal SThees RGN bompolHs Ib? twp.@&%dmoémshl% BRI &) edfbil Ne
activity of he x- gon i st s, conpounds of formula pr esent

i nventi on, dertR P@B‘Sbwf'%w&ﬁfdcﬂptwdr @M%@%Prﬁdb%gw%fe& 3s\analgesicsych

activity may antiinflammatory, diuretic, anesthetic and neuroprotective agents, or an agent for

treatment of stroke or functional bowel diseases such as abdominal pain, for the
treatment of a mammalian subject, especially a human subject. for the treatment of
mammals, especially humans in need of such agents.

20 The activity of the x-agonists compounds of formula (I) of the present
invention, is demonstrated by the opioid receptor binding activity. Such activity may
be determined in homogenates from guinea pig whole brain, as described by Regina,
A.etal. in J. Receptor Res. 12: 171-180, 1992. In summary, tissue homogenate is
incubated at 25°C for 30 min in the presence of labelled ligand and test compounds.

25 The u-sites are labelled by | nM of (3H)-[D-Ala2,MePhed,Gly-ol5)enkephalin
(DAMGO), the é-sites by | nM of (3H)-[D-Pen2,5]enkephalin (DPDPE) and the x-sites
by 0.5 nM (3H)-CI-977. The non specific binding is measured by use of | mM CI-
977 (x), 1 mM (DAMGO) (u), ImM (DPDPE) (8). Data are expressed as the 1Cq,
values obtained by a non-linear fitting program using the Cheng and Prusoff equation.

30 Some compounds prepared in the Examples showed a low ICq, value in the range of
0.01 to0 100 nM,



be determ ned in honogenates fromguinea prg whol e braimn,-as described by
Regina, A et al. in J. Receptor Res. 12: 171-180, 1992. In sunmary,

ti ssue honogenate is incubated at 25C for 30 min in the presence of

| abel Fet~ti gand and Test conpounds. 25 The -sites are labelled by | nM of
(3H) -[ D- Al a2, MePhe4, G y- olS)enkephaI in (DAM3)), the 6-sites by | nM of

(3I—|)-[DPen2,5)enkephaI in (DPDPE) and the x-sites by O, gq%w Cl1-977.
The non specWPi%B®B¥ndi ng i s neasured by use of 1 nMCl - 1

(DAMXO) (), 1mM (DPDPE) (8). Data are expressed as the 1C50 val ues
obtained by a non-linear fitting programusing the Cheng and Prusoff
equation. 30 Some conpounds prepared in tilbe Exanpl es showed a | ow | Cs"
val ue i.n the range of 0.01 to 100 nM WO 96130339 PCrl JP96/ 00820 10 The
activity of the x agti aCHWYCRfio 6 BN R FPMACWTS 520 fsh B SEPORSTiEdnlY thfie
Formalin Test a?oﬂ&'ﬁﬁ%ﬁ&ﬁde%b%@p%éeimm, HHet aBtin PdychopRarmacology 104:

Psychophar macol ogy 35-4 1991 n thj stin te SD rats (80-100
g) are injected3 g 44, ’%’t Hn ghig é‘é‘f“g'ﬁ’a e Gﬁ'&é‘gg)\/ﬁﬁ%ﬁ% SC- K

cel lul ose sali ”%orﬁﬁou\i@ﬂﬁkﬁlv@d inAy. t%rmea\Ql dféllnose s@ifhe ot vehiciaf A&erZ%rﬁmr ﬁalmln are
injected info a hi e.nu t he

er | i ckin er
observat i on’ per |°6ﬂ9%sfg’ﬂ’ég%ffr'é%“f L0 W{“hpa " g“‘?‘hé"%‘h g 6?4&3%%3& mal i n
and expressed c’pSr &ﬁeﬂvﬂhhtyehod)n easpar €43 onrt hager lhspmemon/et’ foetnalinl adgr oup.

The activity of the a n| ts can_a { y t he Rotarod Test
as described by "?% "é°1" 8mpar7dswlgpe m%:‘“gggérhﬁgec "79: 731-736, 1983.

In this 10 testing, Tlaagﬂ\mypfm‘e xGigdristneh @!sGbe deatonstaked Oy ﬂgaloga)wdf@l asel ect ed
ot on’ 620 |V chiBedO BREE RB U LOIRBL N0 shalefl BT 6 1988, AR Of

rotation 5 r. "'écted rats are nj ec a test
conpound dllesol westing, ra £rodo6f 6rbd Imale STelrdtul16862G ) arneelectecrfer ﬁmfrﬁhﬂ@ ®re

tested again 30 i fke ol by SRR o Bm! Ale of AddoRd - 31k B BiRbedRfse than
(5) S no

twice within 150 seconds I s~consi red oW n or 1 npairnment and
the 15 ani mal ' s apethéroniseedbe.(Withes test porpoueshdissplaeds in Od o mpthgrcallylese saliged. The

ED,, value, Ellhg SR mAS afe&eed ‘R%I‘?n 3?; mih hﬁtefj{r&gnéﬂh laGA} eI g\ePSind B8 nﬁ&r tha mance

time is observed in the contr group he x agonlsts conpounds .of formula
(1) of this invdwict owrhmhs%@chmxw@ﬁlé?r&jm b showingyaotor ippagment andydheant er al

or topical j50ut qin@s FefrRhice (.8, ARRC6rRthe bBRBL are recorded. The EDy, value,
defined as the dose of the drug which halves the performance time is observed in the
control group.
The « agonists compounds of formula (1) of this invention can be administered
via either the oral, parenteral or topical routes to mammals. In general, these
20 compounds are most desirably administered to humans in doses ranging from 0.01 mg
to S0 mg 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. However, a dosage level that is in the range
of from 0.01 mg to 1 mg per kg of body weight per day, single or devided dosage is
25 most desirably employed in humans for the treatment of pain in a postoperative patient.
The compounds of the present invention may be administered alone or in
combination with pharmaceutically acceptable carriers or diluents by either of the
above routes previously indicated, and such administration can be carried out in single
or multiple doses. More particularly, the novel therapeutic agents of the invention can
30 be administered in a wide variely of different dosage forms, i.e., they may be

combined with various pharmaceutically acceplable inert carriers in the form of tablets,



20 compounds are nost desi rably adninistered to humans in doses rangi ng
from0.01 ng to 50 ng per day, although variations will necessarily occur
dependgt ng upon—the-wei ght and condittromof—~the subj ect—bermgtreatred; the
di sease state being treated and the particular route of adm nistration
chosen. However, a dosage level that is in the range of fromO0.01 ng to 1
ng per kg of iwodgsess ght per day, single or devided dosageCTii@ss®mBRIODSt
desirably enployed in humans for the treatnment of pain in a postoperative
patient. The conpounds of the present invention nay be adm ni stered al one
or in conbination with pharnmaceutically agceptable carriers or diluents by
either -of the above routes previously indicated, and such adm nistration
can be carried owapsiles,siaagiges, wachess) tharl eandtes,esowdﬁ espsztlcﬁaaha,r Isjtvest he
novel therapeutic of..the invention dmnistered. in .a wde
variety of di ffEI’s,é‘Wg Iégssaée”'ef 'l PAsEs- dotton, r?é%}’“ﬁ‘é%r awuscs&%"%‘& 'WF‘f‘ﬂ"R/arl ous
phar maceut i cal | y solotanst elixirs sympy, andciae fikeer Such narhheufcmﬂmuliﬂ dilagnksadr filled\O
96190339 1PCr hYP 0 ul es troc rd candj es,
powders, sprays, %%%%a%égu nie\c}‘gga% VAR Sg'g%%?l%"%mc ey e§‘° gﬁ’éef’veﬁagrta{es.

| oti ons, oind rrentpsammmemmormgs;p@msmobrssunaw cmt::abédand&ohnntdransl,n gehdralj r s,

syrups, and the ltﬂek&emgdgallg@fféch\% (.Sorﬂ Adk‘%? Lh?somv ngo %r? \e?ge:ﬁsné cl)nr g{ch dlo%ée? ’e over

steril e agueous ned HOMRC OXT C organi

oral 5 phar naceutformilat capngrgticnilonls ranging b¥% su7@% by yvengbvepte&mw ¥ {080 %
flavored. In geng pethe therapeutically-effective conpounds of this

I nvention are pre | ‘n such dosage forns at concentration |levels ranging
5%to 70% by wei ght Porefort adsimini2B4on; olabRG6 calrjainmg gfatious Fexcipianzs such as
adm ni strat y@n, n r S

m crocrysta:1 I ne ceI %?ggg&ml u%d'\gﬁtdr“a "ﬁﬁ%‘%&r‘gg&h ?\ gm pég’Bh assi um

phosphate and glagé lzwemwym @Ptﬂmyeldngih\‘@hgamm hhsvmzmussuah g srarely aecht
and cortai n compPrTIf o8hS Poto upioch Sarth Sulfic BAR aftf rahAofigher M, 0 2! ¢
pol yvi nyl pyrrol i degsker Mr&j&@ia"gmbmrh lésnopolyawak@mohdmmumrewalglelynn and

| ubri cating agenh&c&uchd@&namnﬁsxwm?%g&&r QbR as M ls%eél sodRure Wbyt € and
talc are often vegl}(aéusefti for tablettin poses. Solid m005|t|ons of a

simlar typ ANgdale A5 IO8F YR dsefy rqréqbéetqna PYPPHS- ﬁ@lwﬁ@wws of a

preferred nateri ainilar type infak 2is6 eaaea&ye@ s Ali&9in femhind@plAG! prefred milelills SUgar

as well as high l,ecul ar
9 anth?s connection als% include lactose or milk sugar as well as high molecular weight

polyethylene grycols. When aqueous suspensions and/or elixirs are desired for oral
administration, the active ingredient may be combined with various sv#eetening or
20 flavoring agents, coloring matter or dyes, and, if so desired, emulsifying and/or
suspending agents as well, together with such diluents as water, ethanol, propylene

glycol, glycerin and various like combinations thereof.
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
25 aqueous solutions should b; suitably buffered (preferably pH > 8) if necessary and the
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
30 well-known to those skilled in the art. Additionally, it is also possible to administer the

compounds of the present invention topically when treating inflammatory conditions



pol yet hyl ene grycols. Wien aqueous suspensions and/or "elixirs are desired
for oral admnistration, the active ingredient may be conbined with
various sweetening or 20 flavoring_agents, coloring matter or dyes, and, if
so desired, enulsifying and/or suspending agents as well, together with
such dlluents as water, ethanol, propylene glycol, glycerin and various

| i ke conbi nations thereof. For parenteral adninistratiogcnﬁgkukions of a
compound of MWRPBPBent invention in either sesame or peanu St or in
aqueous propyl ene glycol nay be enployed. The 25 aqueous solutions should
be suitably buffered (preferably pH> 8) if necessary and the liquid diluent
first rendered isotonic. These aqueous soLutlons are suitable for

intravenous injectjo ses sol.u are s Ltab
intra-articul ar, o #‘ﬁ&ﬁp Q’M%’rp%ﬁ%ﬁ%hgf}fﬂeé’ﬁ °§crﬁTmescfei Sty gpeLfr' B%S%é’s The
preparation of a&xhzmthtesmi me)hkat,lmmecordHMGmhstaedard phaommaelititdl prestices readily -
acconpl i shed by standard pharmaceudtical teghni gues 30 well-known to those
skilled in the art. Additi onally%@”ﬁ%ﬁﬂ'&?ﬁnﬂ%ﬁ%l e to adm nister the
conpounds of the preStapresennieveniapnis illogxaredby the foliewing exaaplengndipréphmtionat or y

condi tions WO 96130337 .F&o&@ TeeAEERR mf@,hgfmtem?ﬁn%m T
preferably be done % stes, tnments and
the like, in accdnauian’émew mewtsmdamﬂrNMF nézt;éms ipeiats “prva@kqnogth 2 Byahipl es
and Preparations e S t I t ng
exanpl es and pr erB-aggbarthEn? Ed?ﬁtg'pﬁoﬁﬂ a'n&’r]ndoﬁeétﬁ bk 'Eéa F& Rg@g}iﬂggéﬁ 1g¥% the

i nvention i s notwere measued: by # Héimape diffared SpmaFfFfsﬂBﬁ"Q)hegemé CErpeedesr and

prepar ati ons. Vel RbhG. YRR HME) Wil ReduBGhicoal 67 @ FERLE MR PO

apparatus and unc rared absorﬁtl on spectra (1R}  were
measur ed byl0a Shimmetenﬂm-@df’%%é’&WUhﬂ@“ ot ﬂwwmdlcateqh%w EOSHiPRP ear
magnetic resonangg. £rN'\@ mWnQpﬁFﬁ)ad%%ﬁéid Framm&h%%’llaﬁe JEtdpebR 10
spectronet er (INM GX270, 2 unl ess ot herw se indica

k
positions are eShapesamalgnqied “|§£ﬁ4 Ws: SetnEiRt 4, PoR et S pRpet Bwmicelel t’"I"r%?ﬂa‘;
tetranmet hyl silane. The peak shapes arpgeghediphgd as follows: s, singlet; d,

doublet; t, triplet,; m multiplet; br broid! Preparation |1 (S)-N

enzvl oxy- | - pheny = - =i stirred solution of

(R) - 2- phenyis 2- pyr r olTodi Bsreddhsneibn 6E(R)Brpgheay!-2pyadlidinoethanol (E. Brown et al,
Tetrahedron: Asymmetry, 1991, 2, 339; 4.78g, 25mmol) and triethylamine (3.95ml,
28mmol) in CH,Cl, (50m!) was added methanesulfonyl chloride (2ml, 26mmol)
dropwise at 0 °C (ice bath). After 3h stirring at 0 °C to room temperature (rt), the

reaction mixture was washed with saturated NaHCO, aqueous solution, dried (N2,SO,),
20 and concentrated to give 5.88g of yellow solid and brown viscous oil mixture. To this
mixture was added O-benzylhydroxylamine(this was prepared from O-
benzylhydroxylamine hydrochloride 5.99g (37.5mmol) by basification) and ethanol
(6m0) and the mixture was stirred at 80 °C for 1h. The solvent was evaporated to give
9.47g of white solid which was collected by filtration and washed with ethanol/ether
25 to afford 6.96g (83.7%) of hydrochloride salt of desired product as white crystalline,
mp 161-162 °C.
'H NMR (270MHz, CDC)) d 7.44-7.25 (10H, m), 6.40 (1H, br.s), 4.68 (1H, d, ] =
11.7Hz), 4.68-4.62 (1H, m), 4.63 (1H, d,] = 11.7Hz), 3.90-3.70 (1H, m), 3.60 (1H,
dd, ] = 7.7, 13.2Hz), 3.55-3.40 (1H, m), 3.05 (I1H, dd, J = 5.5, 13.2Hz), 2.80-2.65
30 (1H, m), 2.65-2.45 (1H, m), 2.25-2.05 (2H, m), 2.05-1.80 (3H, m).
Anal. Caled for C,yH,,N,O-HClt : C, 68.56 ; H, 7.57; N, 8.42 ; Cl, 10.65.



‘Tetrahedron: Asymetry, 1991, 2, 339-,4.78g, 2Smmol) and triethyl am ne
(3.95mL, 28mmol) in CH2A 2 (50nl) was added net hanesul fonyl chloride (2m,
26mpl)- dropwi-se-at 0 C (ice bathy—After—Str—st+rri ng at—0—CTO room -
tenperature (rt), the reaction m xture was washed wi th saturated NaHCO3
aqueous solution, dried (Na2SO4), 20 and concentrated to give 5.88g of

yel | ow solid eodsBuassn vi scous oil mxture. To this m xtrROTEP@S2Rdded

O benzyl hydr oxyl am ne(this was prepared from O0- benzyl hydr oxyl am ne
hydrochl ori de 5.99g (37.5mmol) by basification) and ethanol (6ml) and the
m xture was stirred at 80 C for Ih. The sojyvent was evaporated to give
9.47g of white solid which was collected by filtration and washed with

et hanol / et her 25 Roandf t9681365 860.70 83, BY%p afl, hyyth.ochl ori de salt of desired
product as white crys d
7.44-7.25 (1CH, ), QYPT%C“‘B'% ‘?‘ Q?%’%‘é) (thb“ﬂWRw “J‘.’l"“’f’HE'}C[')‘C "°%'89 4. 62
(1H, m, 4.63 (1kéluuﬁh eﬂtramedwim tH;Ql,,dBecQ@l-a&D?)Oar(dkbhcem}azed3o £i0e ¢Thig of frdel, J =
7.7, 13.2Hz), 3. 55 .3. 40, lN n)c 5 (I H dd, 3 =5.5, 13.2Hz), 2.80-2.65
30 (1H M), 2. 65-ifsdeviyveggatdodessgl.on (o 1y " 2 05-1.80 (3H, ). Anal.
Cal cd for C, §H, , NHOHER (27(IMHﬁ82,);5 71-46 -77. EZ?(,IOHL mB.6433 (1H(br, 5)14)5561-{ |8/

96/ 3039 PCr/JP9610 u d 7 13.
Thi s hydrochl ori d'ejligﬁ% (4 %n@ﬁ \E/?vas bas 20\,\{‘%5% IO %rﬁ om%@ﬁ
sol ution, extractddd]wi 11h4,QRIBEEY, 2. r-i2e6 ((Zmamsm Wﬂomhm&(aﬂedﬂ o= gi ve

67ng of free am a calorless oil. 5 '"H NW (270MHz, CDCl))
6 7.46 - 7.12 (10 %ejr“’ Esg‘y o o "% 4.53 (IN, d, J = 11.0Hz), 4.45
(114, d, J = Wt)zlllwcr(\iH dd, J = 3.7, 11.4Hz). 2.90 (IH dd, J =
1.4, 12.5 2.70 - ) 50 - 2.35 (2H, M), 2.28 (iN, dd, J =
4.0, 12. 5HzH)Z‘b g +%§§?(4§H'é7n§kloyﬁ( neat) : 3250cm’. 10 (a]n= +44.6(c=
0.67, MeOH). EXI linmple t N Benzvl oxv-2-(3.4-dlchlarobhenvl)-N-f

1-(S)-ohenv1. 2-(1 - gyrrolldl nyDethvll nme
N-Benzv]oxy-2-(3.4-dichlorophenyl)-N-[1-(S)-phepvi-2-(1-

I cetamide

To a stirred solution of (8)-1-(2-O-benzylhydroxylamino-2-phenyl-
15 ethyl)pyrrolidine hydrochloride {2.88g, 8.65mmol) and 3,4-dichlorophenylacetic acid
(2.05g, 10mmol) in CH,Cl; (30m}) was added 1l-ethyl-3-(3-
dimethylaminopropyl)carbodiimide  hydrochloride (2.30g, 12mmol) at room
temperature. After Ihr stirring, the reaction mixture was washed with water and
saturated NaHCO, aqueous solution, dried (Na,SO,), and concentrated to give 4.44g
20 of pale brown viscous oil. To this oil was added methanol (2ml) and stood for Lhr.
The white crystalline appeared was collected by filtration to give 1.60g of white
powder. The filtrate was concentrated to afford 2.84g of oil and solid mixture, which
was purified by column chromatography(silica gel; 100g, CH,Cl,/MeOQH: 40/1) 1o give
0.82g of clear yellow viscous oil, which was crystallized by addition of methanol
25 (0.2ml).
Total yield was 2.42g(57.9%). mp 88.5-90 °C .
'H NMR (270MHz, CDCl,) § 7.46 - 7.21 (12H, m), 6.98 (1H, dd, J = 2.2, 8.4Hz),
5.80 - 5.65 (IH, m), 4.73 (1H, d.} = 10.3Hz), 4.43 (1H, d, J = 10.6Hz), 3.77 (1H,
d,] = 15.8Hz), 3.61 - 3.51 (2H, m, including 1H, d, ] = 15.4Hz at 3.54ppm), 2.75
30 - 2.60 (3H, m), 2.55 - 2.40 (2H, m), |.80 - 1.50 (4H, m).



To a stirred solution of (S)-1-(2-Gbenzythydroxylammno-2-phenyl- 15

et hyi ) pyrrolidi ne hydrochl oride (2.88g, 8.65mmbl) and

3, 4-di chl orophenyl acetic acid (2.05g, 10mol) in CHCl2 (30nml) was added
1- et hyt=3=1(3- di net'hyt-am nopr opyT) car bodi i m de hydrochl ori de (2. 30g,

12mmol ) at room tenperature. After I hr stirring, the reaction m xture was
washed with water and saturated NaHCO3 aqueous sol ution, drij (NasO™4) ,
and concent repee38® gi ve 4. 44g 20 of pale brown viscous PERHP this oil
was added nmethanol (2m ) and stood for Ihr. The white crystal | i ne appeared
was collected by filtration to give 1.60g of white powder. The filtrate
was concentrated to afford 2.84g of oil dad solid mxture, which was
purified by colum chromatography(silica gel; 100g, CH Cl2/MeOH 40/1) to
give 0.82g of RGOl vi scous oil, which was crystallized by addition
of nmethanol 25 (0.2ml). Total yield was 2.42g(57.9% . np 88.5-90 C . 'H-
NVR (270MHz, CDCl,) ii 7.46 - 7.21 (124, : 98 (1H, dd, J = 2.2, 8.4Hz),
5.80- 5.65 (114, m, 4 73 (1H (1 1 :M&;, 4.43 (1H, d, J 10. 6Hz) ,
3.77 (1H, n)d’ J o3l ,.ﬁ_ , B hvdrpxpR-[( envl-2-(19syreetidineDeftivlacdiamide= 15.(4Hz
at 3. 54pp 2. 0 8 .50 (4H,
M. WO 96130339 Po/ﬁmj‘am ‘"‘eiﬂ&ﬁ“ﬁ(%miéﬁ“d'ét‘?%%ﬁ?ﬁ"tg‘[thﬁgﬁ"é" 5 2-(3
4- Di chl or ongenyl)- mmfygewﬁj\be}a];ndﬁ)\ 605 SBMmal), (0% palladhub on carbon (0.16g),

| i di nvfethvyllacet xt ur eof
e el 0 I A, R0 AR s e o
(1- pyrrolidinyl )shdsphera gieioss ietepetaturd Oy, 138. 3mm|r9movm@mpammasj|burﬁqm car bon

(0.16g) and Hy gac saturat cd peLAANG) (20 o) B MBLNARGAs (RUATL s

stirred under oo e"rature
renoval of the o»emehl ystbabi,‘:ed@exhh NH.OH addtaxaaqtadrwuht%chlaml at?é e ex"'m

basi 1 ed wibh NEHShaRel DR B GRHER Y AT Sy ool RS, |
combi ned was dr nelﬂcr(m déﬂ}c)eda;m(ﬁltwnmenﬂt washedcwithcethefhexeee (@ givechpfed&0%) ed
ct her / hexane t o s VEph Bomde o gy 180 6" vel | ?QWaBSMWZ‘?“egBW "o . 120 C.
'H NMR (270MHz, CDCl,) 67 44 (IH d, |.8Hz), 7.37 - 7.24 (6H, m, including
1H, d, ] = 8.4Hz at 7.36ppm), 7.17 (iH, dd, ] = 1.8, 8.4Hz), 5.56 (1H, dd, ] =
15 5.9, 10.3Hz), 3.90 (1H, d, ] = 14.3Hz), 3.70 (1H, d, J = 13.9Hz), 3.31 (1H, dd,
J =10.6, 12.5Hz), 2.73 (1H, dd, } = 5.9, 12.5Hz), 2.60 - 2.45 (4H, m), 1.80 - 1.55
(4H, m).
IR(CH,Cl,) : 3450, 1650cm™.
MS m/z: 394 (M*+2, 0.48), 392(M*,1.1), 211(4.8), 173(3.1), 149(12.9), 132(12.8),
20 99(28.8), 84(100).
925mg of this crystalline was dissolved in CH,Cl, (10ml). To this solution was

added HC) gas saturated ether (10ml) at room temperature. The mixture solution was
concentrated to give a white crystalline, which was collected by filtration and washed
with ether to afford 971mg of HC! salt as white powder.

25 mp 161-162 °C .
[a)o= +119.8(c= 0.884, MeOH).
Anal. Caled for CHnChLN,0,HCI-0.5H,0 : C, 54.75 ; 5.51; N, 6.38
Found : C, 54.96 ; H, 5.49 ; N, 6.44.

Example 3



"H NVR (270MHz, CDCI))6744(1H d 3 =1.8Hz), 7.37 - 7.24 (6H, m
including IH d, J =8.4Hz at 7. 36pprr) 7.17 (1 H dd, J = 1.8, 8.4Hz),

5. 56—4H, del—,—J—= 15 5.9—10.3Hz); 3 90 (I1-I, d, J = 14 . 3Hz), 3. 70 (1H,
d J =13.9Hz), 3.31 (1H, dd, J = 10.6, 12.5Hz), 2.73 (1 H, dd, J = 5.9,
12.5Hz), 2.60 - 2.45 (4H, n, 1.80 - 1.55 (4H m. | R(CH=CL3) 3450,
1650cm '. MS wogeEe®94 (M +2, 0.48), 392(M..1), 211(4.8), "FYW“H"
149(12.9), 132(12.8), 20 99(28.8), 84(100). 925ng of this crystalline was
di ssolved in CH2C12 (10m ). To this solution was added HCl gas saturated
ether (10m ) at roomtenperature. The m xtjgre solution was concentrated to
give a white crystalline, which vvas coIIected by f||trat|on and vvashed
with ether to af 2d3d i : Rhnidt

= +119. 8(c= 0. 884, . Anal,. | ' '
[5?1] 75 + 5. 51(CN 6. 38 yﬁ% ?:a s(iga%m°{p{°§ﬁ gq'%%%'g [MSI ‘f:bg“’g?‘r%ﬁ ple WO
96136339 PCr/ JP9@$mﬂ812®I)etnﬁ]a2ﬂ%(lﬂde4 (EP%g, ot Smibwhy | eirdtiutyfaouteniom- Nky@rogen
-(S)-.nh | -2-(1- ' }
(o] 2 (LG R LA AT PSR 0RL .20, 0
pyrrolidinyl§et hyd johend Gml)dw(sﬁﬁﬁhg rodm Emperature foeBlr. abe pixturerwad extratigddr ogen
sul fat o(1 1), N SOYARNEBNS 79| UThBbhUobpinldd OUBLPLF B B

2mmol) 5 in tol uene room era
m xture was extr €88,8Q,) and concentrapd taftordil 86g berbwo( viggous Jihewhisht wasqurifiedhbi ned

bas ashed wi N 1Y Aol athod B S0k ANdocOBREREORIAD B L0k Sodn000 Of

brown vi scous oil col unh chr omat ograp ca gel
60g, CH2O 2/ NeOH(4%B%) yf CBO‘QW@USO\JLHQ (49.8% of yellow vi scous oil. 10 'H

NMR (270MHz 3¢ CDCl 0 J 1Hz
N 70(_ oMz %1H ﬁ)»,:ﬁnbvﬁmz ED%%)H'?LI @26@2{ %)(ibb(l‘(iiﬂud J = 8311&) g

3.50 (3H s), 53@ (5169(1Hdm) 3.8 (Ha, | 1545, 395 @, d, Hh=g%. 4(“3)43 %GH
including 1H, ddg) % s0 @H8dd, I = 9.9, 12.5Hz), 2.75 - 2.57 (3H, m, including 1H, dd, J = 4.8,
12.5Hz at 2.60ppm), 2.55 - 2.40 (2H, m), 1.70 (4H, m).

IR(neat) : 1670cm™.

15 304mg of this crystalline was dissolved in MeOH (Sml). To this solution was

added HCI gas saturated ether (Sml) at room temperature. The mixture solution was

concentrated to give a white crystalline, which was collected by filtration and washed

with ether to afford 277mg of HCI salt as white powder.

mp 165-166 °C Anal. Caled for C,,H,,ClLN,0,-HCI-0.5H,0 : C, 55.70 ; 5.79; N,
20 6.19

Found : C, 55.53 ; H, 5.80 ; N, 6.19.

Example 4
N-Hydroxy-N-[1-(S)-phenyl-2-{t-pyrrolidinyllethyl]-2-(2,3.6-

trichlorophenyi)acetamide
25 This was prepared from (§)-1-(2-O-benzylhydroxylamino-2-

phenylethyl)pyrrolidine in 68 % yield according to a procedure similar to that described

in Examples 2 and 3.

mp 217-218.5 °C (HCI sait)

'H NMR (270MHz, free amine, CDCly) § 7.44 - 7.20 (8H, m), 5.61 (IH, dd, ] =
30 5.9, 10.6Hz), 4.36 (1H, d, ) = 16.9Hz), 4.26 (1H, d, J = 17.2Hz), 3.40 (1R, dd,



12. SHz at 2.60ppm, 2.55 - 2.40 (2H, my77T. 70 (4H, m. IR(neat) : 1670cm .
15 304ng of this crystalline was dissolved in McOH (Sm ). To this solution
was added HCl gas saturated ether (5ml) at roomtenperature. The m xture
sotutiormwas concenirated to give a white crystalline, which was coll ected
by filtration and washed w th ether to afford 277ng of HCl salt as white
powder. np 165-166 C Anal. Calcd for C. : C, 55.70 ; 5, #Sruphéoos280 6. 19
Found : C, GSWOBBI®L 5 80 ; N, 6.19. ExamlIn e 4 ¥ w28
N Hydj ' oxv-N-(1-(S)-phenyl-2-(1-pyrrolidinyl)etllyll- t rich

| or oohenvi ) acetam de 25 This was prepared from

(S)-1-(2-0-benzyt hydroxyl am no-2- phenyl elbhyl ) pyrrolidine in 68%yield
according to a procedure simlar to that des nd 3. np
217-2 18.5 C (HAI= 486t 12.3H1 N ( Byl ’Pr@eﬁ%’nb’a% cﬁéﬁi 167"“.%4%7% 7.20
(8H m, 5.61 (I gl J— 3059 10. 6Hz), 4.36 (IH d, J = 16.9Hz), 4.26
(1H, d, J = 17.2Hz), & %fj 2O 9640339 PCTIJP96/ 00820 16 J = 10.6,
12.5Hz), 2.80 (ﬂﬁ("%lf’eﬂam‘ §:d608 515y 2.76.2.55 (4H, n), 1.90 - 1.70
(4H, M. I R(neatpnal. r@qacdaraa o,@g,,c;,hn,@acno 'SH,0And| 50.Taj £80:fNors.92

C24H" C13N707- HO H 90: N, 5.92 5 Found : C. 50.58 ;: H.
4. 65; N, 5383. ‘B?H?Sm 5%5§L’i‘39\98|roxv "11-(S)-nhenvi- 2- (1-0Ovrrolidl nvl) et

hyl |1 -2- (4- trifluoromethvl nhenyl)acetam de This was prepared from
(S)- 1- (2- D- benzy] hydr oxyl am no-2- 10 p%&ﬁé@éhyl )pyrrolidine in 66.6%yield
according to a procedure simlar to that cribed in Exanples 2 and 3.

N-Hvdroxv-N-H-(S)-nhenvl-z-(l-pvrrolidinvl)ethvll-2-(4-

Iphenyl ami

This was prepared from (5)-1-(2-0-benzylhydroxylamino-2-

10 phenylethyl)pyrrolidine in 66.6% yield according to a procedure similar to that

described in Examples 2 and 3.

mp 172.8-177 °C (HCl saly)

IH NMR (270MHz, free amine, CDC)) § 7.55 (2H, d, J = 8.4Hz), 7.45 (2H, d, ]

= 8.1Hz2), 7.40 - 7.20 (6H, m), 5.57 (1H, dd, } = 5.9, 10.3Hz), 4.00 (1H,d,J =
15 13.9Hz), 3.81 (1H, d, J = 13.9Hz), 3.30 (1K, dd, ] = 10.6, 12.5Hz), 2.71 (1H, dd,

J =5.9, 12.5Hz), 2.60 - 2.40 (4H, m), 1.80 - 1.50 (4H, m).

IR(neat, free amine) : 3150, 1650cm’’.

Anal. Calcd for CyHyFiN,0,-HCHH,0 : C, 56.44 ; 5.86; N, 6.27

Found : C, 56.16 ; H, 5.77 ; N, 6.76.

20

This was prepared from  (S)-1-(2-O-benzylhydroxylamino-2-
phenylethyl)pyrrolidine in 65.1% yield according to a procedure similar to that
described in Examples 2 and 3.

25 mp 81.0 - 83.5 °C (HCl salt)
'H NMR (270MHz, free amine, CDCl;) § 7.55 - 7.20 (134, m), .59 (1H, dd, ] =
5.9, 10.3Hz), 4.43 (1H, d.J = 14.7Hz), 4. 10 (1H, d, ] = 15.0Hz), 3.31 (lH, dd,
] = 11.0, 12.1Hz), 2.65 (1H, dd, } = 5.9, 12.5Hz), 2.55 - 2.35 (4H, m), 1.60-1.35
(4H, m).



np 172.8-177 C (HCl salt) 'H NVR (270Ml4z free amne, CDC],) 6 7.55 (2H,
d, J =8.4Hz), 7.45 (211, d, J = 8.1Hz), 7.40 - 7.20 (6H m, 5.57 (IH,
dd, +—=-5-9, 10.3Hz), 4.00--(IH, d, F——%54S9z)— 3. 8t \u—n oI = “
13.9Hz), 3.30 (1H, dd, J = 10.6, 12.5Hz), 2.71 (1H, dd, 3 = 5,9, 12.5Hz),
2.60 - 2.40 (44 m, 1.80 - 1.50 (4H, m. IR(neat, free ani ne) : 3150.
1650cni. Anal wémdnesef or C21H23F3N207 HCl' H20 : C, 56. 44PCT/PSGBSON, 6. 27
Found : C, 56.16 ; H, 5.77 ; N, 6.76. 20 Exanole N Hydroxv 2 (i naphhth
1)-N-f1-(S)-Phenyl-2-(1-p yrrolidinvl)ethvllacetnm de This was prepared
from (S)-1-(2-0-benzyl hydroxyl am no-2 phenykethyl)pyrrolidine in 65.1 %
yield according to a procedure simlar to that descri bed in Exanples 2 and
. 25 np 81. o - 83R(@edk; frddGmisel: 5)50, bR (270MHz, free amine, CDC13) 6 7.55

3
130 (11 o, 3 - Metobta et Cofd ek o5 (1% oy
I IP

5.9, 12. 5Hz) FouldS: G, 65.935, 1146450 PN, 6.0260 - 1.35 (4H, nm). WO 96130339 PC
JP96i 00820 17 IR(neat, free am ne) : 3150, 1650cin . Anal. Calcd for
C,,HG6NO-HCL.1.2H, O: C, 66.64 ; 6.85, N 6.48 Found: C. 66.93 ; H 6.50
;' N, 6.02. Exam le 7 5 Evgmnle
N- Hvdr oxv-N-fl - (S i

trlnethylphenI18 L rafdt a0
(S)-1-(2-0-benzyl mmlmﬂmmhenyl et hyI )pyrrol idine in 58.9% yvyi eI d
cccordino, 09 b ecciig, o afm&n%r%@m%ﬁgzazmg?ﬁ%sfném%“ > 10
7.24 (6H ), 6. 8phdnRlethyBpyrrobidided in 58.9% yield according to a procedure similar to that
described in Examples 2 and 3.
10 mp 186 - 187.2 °C (HCI salt).
‘H NMR (270MHz, free amine, CDCl;) 3 7.42 - 7.24 (6H, m), 6.82 (2H, s), 5.70 -
3.55 (1H, m), 3.86 (2H, br.s), 3.38 (IH, dd, J = 10.6, 12.1H2),2.74 (1K, dd. ] =
5.9, 12.5Hz), 2.70 - 2,55 (4H. m), 2.22 (9H, s), 1.85 - 1.75 (4H, m).
IR(neat, free amine) : 3220, 1640cm™.
15 Anal. Caled for CyHyoN,0,-HCI-1.3H,0 : C, 64.79 ; 7.94; N, 6.57
Found : C, 64.5!1 ; H, 7.48 : N, 6.31.

This was prepared from (§5)-1-(2-O-benzylhydroxylamino-2-
20 phenylethyl)pyrrolidine in 67.9% yield according to a procedure similar to that

described in Examples 2 and 3.

"H NMR (270MHz, free amine, CDCly) § 8.46 (2H, d, ] = 5.9Hz), 7.40 - 7.18 (8H,

m), 5.61 (iH, dd, J = 5.5, 10.6Hz), 3.91 (IH, d. J = 14.3Hz), 3.77 (IH, d, ] =

13.9Hz), 3.33 (IH, dd, ] = 11.0, 12.1Hz), 2.68 (1H, dd, J = 5.5, 12.5Hz), 2.57 -
25 2.40 (4H, m), 1.80 - 1.55 (4H, m).

IR(neat, free amine) : 1640cm™,




5.55 (1H, m, 3.86 (2H, br.s), 3.38 (1iH—dd;>J = 10.6, 12.1Hz), 2.74 (1H,
dd, J = 5.9, 12.5Hz), 2.70 - 2.55 (4H nl), 2.22 (9H, s), 1.85 - 1.75 (4H,
m. IR(neat, free amine) : 3220, 1640cnmi'._15 Anal. Calcd_for
C23H3ON20,-HC1. 1.3H O C64.79 ; 7.94; N, 6.57 Found : C, 64.51
7.48 ; N, 6.31. aiml 8 --Hydroxy-2-(4_pvridvl)-Nf |-(S3-ohenr

| -2-(1-pvrrolidinvi)ethyllncetnmde This was prepared f

(S)-1-(2- O ERXWPFYdr oxyl ami no-2- 20 phenyl et hyl ) pyrroli §|’ne in 67.9%vyield
according to a procedure simlar to that described in Exanples 2 and 3. 'H
NVR (270MHz, free am' ne, CDCIl) 6 8.46 (2H, d, J = 5.9Hz), 7.40 - 7.18 (8H,
m, 5.61 (1H, dd, J 5.5, 10. 6Hz) 3 O18 (1H, d, J = 14.3Hz), 3.77 (1H d,

J:13.9Hz,333 1Hdc| 3 0, . 2.68 (1 dd, J 5.5,
12. 5Hz), 2. )57 - 1910 Y¥4H, P‘Eﬁ’mi 85°m j@#’(‘?@'b?ﬁzyﬁw&%"ﬁég@m? Fee ani ne)
: 1640cm ! gmyyahﬂ)py%lﬁcﬁenmofbt% Uyl -adeoyding- bd- lvpolscedure NSinfilar to that

1-(S)- nhenvl 2-(1- nvrrol | dr nyl géa hyl | acet am de WO 96130339 PCrl| 3P96/ 00820
18 This was pré‘iﬁ%ﬁ“@ P S)“ %2 0- benzyl hydr oxyl am no- 2-

phenyl et hyl ) pyrg aivmiareMin, EBCRPS YisekkH.at d o disHg), TatSa HROERdme6.88 nilar to

t hat deSC|be n (470 9 (IH d.
J . =1 8 g”tté”g(gngéﬁ%éé f %ééog%ﬁzwg&‘ (ﬁl Jr\s/lﬁ 15 Egbsé gﬁz—f B
5.9, 10. 6Hz) # =2v3.GHz,3.28 (18, &, 13 BI—&)!,’HHZ)QZ 60 (1M, dd,,J =$.9;:12.5H812$5 3. 28
(1H, dd, J =11 7Hz) ~dd, 3 =5.9, 12.5Hz), 2.45 - 2.30
(4H, m, 1.60 - Z%Oé%l}( EZ‘ 21 %&(4 free amne) : 1650cm'. Prennrntlon
2 10t 4-Di otR(nex,(fee- a(ﬂmbrrhdiﬁ@dnbnyranrl oxv) butnne To a stirred solution
of (S)-(-)-1,2,4-butanetriol (10.61g, O.Inol) in pyridine (100mM) was

added p-tol uenesul fonyl chloride (38.13g, 0.2nol) by portions at 0 C
Preparation 2

10 4-Diiodo-2-(5)-(tetrahyd T oxv)buta

, H

To a stirred solution of (5)-(-)-1,2,4-butanetriol (10.61g, 0.1mol) in pyridine
(100m1) was added p-toluenesulfony! chloride (38.13g, 0.2mol) by portions at 0 °C.
After 2h stirring, the reaction mixture was poured into 10% HCl aqueous solution
including ice and acidified to pH2. The mixture was extracted with ethy! acetate
15 (150m! x 3). The extract combined was washed with brine, dried (Na,SO,), and
concentrated to give 42.88g of colorless oil. A mixture of this crude ditosylate
(42.88g, 0.1mol) and Nal{ 44.97g, 0.3mol) in acetone (300ml) was refluxed with
stirring for 5h. The solid precipitated was removed by filtration and the filtrate was
concentrated. The residue was dissolved in ethyl acetate and washed with Na;§,0,
20 aqueous solution and brine. After dry (Na,SO,), the solvent was evaporated and the
residue was purified by column chromatography (silica gel 250g, hexane/ethyl aceate:
10/1) to afford 24.81g of colorless oil. A mixture of this oil (24.81g, 76.1mmol), 3,4-
dihydro-2H-pyran (21.9ml, 0.24mol). and pyridinium p-toluenesulfonate (125mg) in
CH,Cl, (100ml) was stirred at room temperature for 12h. The reaction mixture was
25 diluted with CH,Cl, (100m!), washed with NaHCO, aqueous solution, and dried
(N2,S0,). Evaporation of the solvent gave 33.56g of pale yellow oil, which was
purified by column chromato-graphy (silica gel 250g, hexane/ethyl acetate: 20/1) 1o
afford 28.75g (70.1% for 3 steps) of colorless oil.
'H NMR (270MHz, CDCl,) & 4.80 - 4.75 (1H, m), 4.02 - 3.85 (1H, m), 3.70 - 3.17
30 (6H, m), 2.27 - 2.01 (2H, m), 1.90 - 1.55 (6H, m).




After 2h stirring, the reaction m xture was poured into 10% HCO aqueous
solution including ice and acidified to pH2. The m xture was extracted

wi t h—et hyl acetate 15 (150nl x 3)T—The extract conbi ned™Was washed with ™
brine, dried (Na2SO4), and concentrated to give 42.88g of colorless oil. A
m xture of this crude ditosylate (42.88g, O.lnol) and Nal ( 44.97g, 0.3nol)
in acetone (3bwpoasns refluxed with stirring for 5h. TheCTSP96/00820
precipitated was renoved by filtration and the filtrate was concentrated.
The residue was dissolved in ethyl acetate and washed with Na2S20, 20
aqueous solution and brine. After dry (Na2gO ), the solvent was evaporated
and the residue was purified by colum chromat ography (silica gel 250g,
hexane/ et hyl acetate: 1011) to afforcngﬁl,;&]_@_s_)f colorless oil. A mxture
of this oil (24.81g. _ 1.9m . 0.24no01l).
and pyri di ni um p2AS-b¥ Siptal XY PN 288 ) was stirred at
room tenperature for AZEuspeFlﬁen " fxGrd BT mm:wae-m@azea*éhﬁrdpyxtaeﬁom-bmﬁHZCI 2

(100mM), washed wi.t ueous soI and drie
Evaporation of t - Q’é:\@&%gggépﬁy’@b’&” 1d %&I &R BW%FPJ %53@'\%’9
purified by ol UietkdABIIBHIP wES ARAMNEd Wsth Isii€iag gﬁ|6h25’®8whh?£§caﬂl%ﬁiehmbed65§'et ate:

PO L0 O el (e S 508) o ST g, s
30 (6H, m, 2. 27 aquedusGsdlufiah-30m)) ,and.eﬂﬂctcd it SHOH204) x IV AE T3P RELSO,),
ronvl oxvgur rol i oM el FRREHRIBR & EHEbatr oSl 80 peh ol BUAAA by
1, 4-di i odo- 2- ( S) <ltmt clebmalogymphy fsitich @alyi ot DiHaOle MeQHR 260 to affomio22g (99 %)
R-(-)-phenylgl yci . mol ), and KZCO, (6.91g, SOmmol) 5 in
et hanol (50#1(?) mﬁgg'#gﬁsu‘é?cgus g'?h stirring for 6h. The white solid was
removed by filtr & iNMR &70MHaeCPLCl) § 2a8e- W3 (Fhme At adéd (IB'JTB). i dluZB was

diluted with NaH 0 I (0179 t 1, t
(20m°x 3). Ar et 4R TN, 335 3P Rk 5080 B S
of clear yell ow GH,mwRi5sh 2\2a<2khum), 2i28d 1199 (1B,ohumPlcHr@ralon), apﬁw (45 lica

gel 1509 CH, d 2/(4\,{?% 20/1) to afford 7.22g (99% 10 of col orl ess viscous

oil. "HNW (270MHZ, CDOl , )b737-727(5H m, 4.61 - 4.51 (1H, m,
4.40 - 4,281 IR(nut) 3450¢m".

yDethviamine
This was prepared from 2-(R)-phenyl-2-(3-(S)-tetrahydro-pyranyloxypyrrolidin-

20 1-ylethanol and O-tetrahydropyranyl-hydroxylamine (R.N.Warrener and E.N.Cain,
Angew, Chem. Int, Edit. 1966, 5, 511) in 42.5% yield as a brown oil according to a
procedure similar to that described in Preparation |.

'H NMR (270MHz, CDCl,) 6 7.45 - 7.25 (SH, m), 6.51 (1H, br.s), 4.80 - 4.73 (1H,
m), 4.65 - 4.55 (1H, m), 4.45 - 4.33 ({H, m), 4.28 - 4,15 (1H, m), 4.00 - 3.75 (2H,
25 m), 3.70 - 2.55 (9H, m), 2.30 - 2.05 (IH, m), 1.90 - 1.35 (12H, m).




(1H, m, 3.912 - 3.75 (3H, m, 3.55= 342-(2H m, 2.92 - 2.72 (IH mM,
2.70 - 2.57 (2H, m, 2.55 - 2.25 (2H, m, 2 20 - 1.95 (IH m, 1,93 - 1.60
(3H m, 1.60 - 1.45 (4H_m. 15 IR(near) :_3450cm '_._Preparation 4 |

- ( S) -'Prenyl - N-tetrnﬁyaropy rnnv Iox 3-2- (3- (S)-tetrnh

vdr opyr anyl oxvuvrrol idin-1- vf)ethvlinmne This was prepared from

2-(R) - phenyl S) t etrahydro- pyranyl oxypyrrolidin- n;s'am&t hanol and
Ot et rahydr OYR hydroxyl am ne (R N.Warrener and E.N. Cain, Angew. Chem
Int. Edit. 1966, 5, 511) in 42.5%yield as a brown oil according to a

procedure simlar |o that described in Preparation 1. 'H NVR (270MHz,
CDCl,) b 7.45 - 7.25 (5H, m, 6.51(IH B.s), 4.80 - 4.73 (IH m), 4.65 -

4.55 (I H, 4.45 - 4.33 (1H, 2 H S (2H,
25 rr)( 3. 73) . 2.55 (B ‘Y’ﬁ§ P"’B‘f% fromy. Sé"(‘%‘eﬂfﬁ %"*’Y%@Y’a"ﬁ ox§R- (? (rr).
Exnnmpl a 10 h g dmym@w@wwat&nw)@myxhn)uw aad Bd+di‘ehioropyén);}aden¢ ap\hnenv '
Irthyflstcetgmg 96/ 303 CT1JP9610Q820 .20 T yas pr (?zpqr(-{t(‘:l from
| - (S) - Pheny! LB NSRS B eéh YRy ISSRUE 21 ggording to ffoc mifar to that

t et r ahydr opyr anydserép yi Emmpw n- I -yl')ethyl ami ne and 3, 4-di chl or ophenyl acetic

ST A to % nat ' B0l Fplut FBRLDR IR -1 BLHR. e S8 SN Ot 75 RR 0505 ¢
.15 (Z).gH, m, ((54}98dd-16491ll(m-116]-5 S$0, 655, €D I = (”3 AHHHDA.38=4.20 (1H,1m0Hz) .
5.5 H 14 , 6 'H ),
4. 41 ( 4.21 (1H“# ?ngi”ié“) t%)i 65 iﬁ’ gt 4%3 égb'w?%#g 519)(&%) (()3 "
2.80 (2H, ™), 2310 -ZSDGB (BH. 70m)°332(32{3m 2200 1(403HH, ). | R(neat) -

1660cm ' . 10 Exgm,%@ 3 4-Di ck oronhenyl)-Nh
droxv-N-f2-(3-(95) dr oxyovrr0| idln-1-v1)-1-(S)- phenvl ethvl|acetam de

10

A mixwre of 2-(3,4-Dichloropheny!)-N-tetrahydropyranyloxy-N-[2-(3-(S)-

tetrahydropyranyloxypyrrolidin-1-yl)-1-(5)-phenylethyl}acetamide (1.13g, 1.96mmol}
15 and HC! gas saturated MeOH (4ml) in MeOH (20m1) was stirred at room temperature

for 7h. The solvent was evaporated. The residue was basified with saturated NaHCO,

aqueous solution, extracted with CH.Cl,;, and dried (Na,SQ,). Evaporation of the

solvent gave 0.80g of brown viscous oil, which was crystallized by adding ether and

scratching. The crystalline was collected by filtration and washed with ether to afford
20 377mg(47.1%) of white powder.

mp 98.5 - 99.5°C.

'"H NMR (270MHz, CDCl)) § 7.45 - 7.20 (TH, m), 7.14 (1H, dd, J=1.8, 9.9H2),

5.62 (1H, dd, 1=5.5, 11.0Hz). 5.00 - 3.00 (2H, almost flat br.s), 4.35 - 4.25 (lH,

m), 3.85 (1H. d. I=14.3 Hz), 3.73 (1H, d, J]=13.9Hz), 3.38 (1H, dd, J=11.0, 12.5
25 H2), 2.95 (1H, dt, J=5.1. 8.8 Hz), 2.73 ({H, d, J=10.6 Hz), 2.65 (1H, dd, J=5.5,

12.5Hz), 2.51 (1H, dd, ]=5.5, 10.6Hz), 2.40 - 2.27 (1H, m), 2.22 - 2.07 (1H, m),

1.65 - 1.50 (1H, m).

IR(Nujol) : 3070, 1640cm.

MS m/z: 412(M*+4, 10.3), 410(M* +2, 85.7), 408(M*, 100), 304(8.6), 149(50.2),
30 114(22.7), 112(24.2).



A m xture of 2-(3,4-Dichl orophenyl) N-tetrahydropyranyl oxXy-N-[2-(3-(9S)-
t et rahydr opyranyl oxypyrroli din- |-yl)-1-(S)-phenyl ethyl)acetam de (1. 13g,
1. 96mwe)—15 and HO gas—sat ur at ee—eBH{H#n—rnrMOH (20mm)—was stirred™
at roomtenperature for 7h. The sol vent was evaporated. The residue was
basified with saturated NaHCO3 aqueous solution, extracted with CH Cl 2,
and dri ed (Na,w&d¢sosdvaporati on of the solvent gave 0. 80@covipspoessn vi SCous
oil, which was crystallized by adding ether and scratching. The
crystalline was collected by filtration and washed with ether to afford 20
377ng(47.1 %9 of white powder. np 98.5 - 99,5C. "H NWR (270MHz, CDCI1) 8
7.45 - 7,20 (7H, rr) 7.14 (1H, dd, J=1.8, 9’ 9Hz), 5.62 (IH, dd, 1=5.5,
11.0Hz). 5.00 - ,QQ-—(QH)z gl;amsslsfMapor s), 4.35 - 4.25 (IH m. 3.85
(IH, d, 1=14.3 Hz)H (g—%ﬂg 8 13.9Hz), 3.38 (1H, dd, 3=11.0, 12.5 25
Hz), 2.95 (I H dt; Cisﬁ P ®-55(0yC. 2 73 (1H, d, 1=10.6 Hz), 2.65 (1H dd,
§=3.75(1H12 5HZ)1 AnSIlcﬁillch'lfor(t!il.H,,bF,&:,@,, Halgbﬁk-lz}l):jc.?Szg%%HZSl.gz;ot(l.ﬁlﬁ rT)M,S r271.22 -
, uj o : , cm . z:
412(M +4, 10. 3), %?? MGQg%S “})5-4o§(5|l7\I 100), 304(8.6), 149(50.2), 30
114(22. 7) 112( 24. 2) W 96130339 Pcr13P96100820 21 (a]D= +102.9(c=
0.516, MOH).. HCl salt: np 65.5-67.0 I(-:F Anal.. Cal cd for
C3,,H7, C 3N2C§ HA -0.5H7C C, 52.82 ; H5VSZ 6.16. Found: C, 53.09;

H 5.29: N. 6.17. (B piffRiol (- ) - 2 (4 Fl uor o enyI)P-IVC| nol This

was prepared from4-tl oroDa % ac to t he
procedure of D. A Evansﬂt Wﬁﬂégggfﬁ% é‘% °' "7)%%3"“ % 3 ¢ '¢pC13)
6 7.30 (2H, dd, 1+ foce@urdblD.A EvdS (Qrdkhic Symhlzsxa 68Hz)), 10 4.05 (1 H dd,

J=4.4, 8.1Hz), 3.1 \ptklo AR chety 5 790 B dau, o223 {4y, 985 IS J4-é8 S 6Hz) |

2.19 (3H br. s)
10 4,05 (IH, dd, J=4.4, 8.1Hz2), 3.71 (IH, dd, J=4.4, 10.6Hz), 3.53 (IH, dd, I=8.4,

10.6Hz), 2.19 (3H, br.5).

1R(KBr) : 3350, 3280cm".

15 This was prepared - from (R)-(-)-2-(4-fluorophenyl)glycinol in 68.8% yield

according to a procedure similar to that described in Preparation 3.

'H NMR (270MHz, CDCls) § 7.31-7.26 (2H, m), 7.03 (2H, dd, J=8.4, 8.8Hz2), 4.65-

4.51 (1H, m), 4.40-4.27 (1H, m), 3.90-3.75 (3H, m), 3.55-3.40 (2H, m), 2.90-2.70

(1H, m), 2.70-2.50 (2H, m), 2.50-2.35 (IH, m), 2.30-1.95 (2H, m), 1.95-1.60 (3H,
20 m), 1.60-1.45 (4H, m).

1R(neat) : 3450cm™.

25 This was prepared from 2-(R)-(4-fluorophenyl)-2-(3-(S)-tetrahydropyranyl-
oxypyrrolidin-1-yl)ethanol and 3,4-dichlorophenylacetic acid in 52.8 % yield according
1o a prbcedure similar to that described in Preparation 4, Examples 10 and 11,
'H NMR (270MHz, CDCly) & 7.41 - 7.26 (4H, m), 7.12 (IH, dd, J=1.8, 8.1Hz),



1R(KBr) : 3350, 3280cmi'. Prepnrntion 6

2-(R) - (4- Fhi orophhenvl)-2-(3-(S)-tetrah

vdronvranvl oxvpvrrolidin-I-vt)ethanol 15 This was prepared_from

(R (-)-2-(4-fluorophenyl)glycinol in 68.8%yield according to a procedure
simlar to that described in Preparation 3. 'H NWR (270MHz, CDCl,) 6
7.31-7.26 (2H, :23&703 (2H, dd, J=8.4, 88Hz)465-1, n,
4.40-4.27 (WP%RHPP 3 90-3.75 (3H, n), 3.55-3.40 (2H, m),, 2.80-2.70 (1H,
m, 2.70-2.50 (2H, m, 2.50-2.35 (IH m, 2.30-1.95 (2H, m, 1.95-1.60 (3H,
20 M, 1.60-1.45 (4H, m. 1R(neat) : 34500m'. Exnrrmin e 12
2-(3.4-Dichloro 1(> >envl)-N1

|Lor ophenv]) et hybo 2 3, S1; bugsaxyogscal 1 G DS tRegt a1 o

25 This was pre

or opl henyl) - 2- ( 38¢ BH, tdeﬂ&ahyﬂz)omy? adylds J ek Py r D dHn-sl 3y8)(eHhgndBS and -
3,4-clichloroph I CE i 8 el dure
simlar to that ﬁ%s‘@r leld7 ?l(rzl) l%’ }égaor%gltlgo/ﬁné/lzil ,ﬂx%f b?% JLPl ﬁﬂ 2

(270MHz, CDCl,) (161, BdAl=5.1,712263 2§, B (), AT £3.5( 101§Hdd2 3331108°H8m) Hiz6S; v\o
96/ 30339 P%JP??Q%}/% 22 6.99 (2H, dd, J=8.4, 8.8Hz), 5.60 (1H, dd,
J=5. 1, 4.25 (1H, m, 382(IN d, J=13. 9Hz), 3.72(1H, d,
J=14. 3Hz) 3. 7113(111&1) 00, @4881(IH s), 3.35 (I H dd, J=11.7, 12.1Hz),
3.00 - 2.90 (IH / 326§131le br.d, J=I1.0Hz), 2.58 (IH, dd, 1=5.1,
12.5Hz), 2.51 dd 5.5, 10. 6Hz) 2.37-2. 10 (2H, m, 1.65- 5 1.55

(1H m. 1K neaﬂﬁl salt3 200rpha6 AT g MS mz: 426(M). HC1 salt: anorphous
solid. Anal. Calgg EQEd Q«I@"Hs,,@l?ﬁ"é Qcﬂd@h—@oﬂﬁ@() 43CH, 5@5431 5.88. 4.95 N,
5.88 . 10 Found 80 : . Exanple 13

2- (4- Br oropheny Fund: lﬁﬁcﬁoc%?v I’N—“l%(’i% iﬁ‘é hvdr oxvpvrrol idin-1-yl)-1-(S)-

phenylethyl]lacetamide
Thiswasprepared from2-{R)-phenyl-2-(3-(5)-tetrahydropyranyloxypyrrolidin-1-

15 ylethanol and 4-bromophenylacetic acid in 44.6% yield according to a procedure
similar to that described in Preparation 4, Examples 10 and 11.
'H NMR (270MHz, CDCl,) é 7.50- 7.14 (9H, m), 5.61 (1H, dd, J=5.1, 11.0Hz),
4.28-4.22 (1H, m), 3.90 (1H, d, J=13.6H2), 3.70 (1H, d, J=13.9Hz), 3.33 (18, dd,
1=11.0, 12.5Hz), 2.92-2.82 (1H, m), 2.72-2.64 (2H, m), 2.50 (1H, dd, J=5.5,
20 10.6Hz), 2.38-2.28(1H. m), 2.20 (2H, br.s}, 2.16-2.01 (1H, m), 1.60-1.50 (1H, m).
1R(neat) : 3200, 1630cm.
MS m/z: 418(M™*).
HCI sait: amorphous solid.
Anal. Caled for C, HyBrN,Oy-HCI-0.5H,0 : C, 51.68 ; H, 5.42; N, 6.03 .
25 Found : C, 51.75 : H, 5.51 : N, 5.7} .

Thiswasprepared from2-(R)-phenyl-2-(3-(5)-tetrahydropyranyloxypyrrolidin-1-



phenvi et hyl | acet am de Thi swaspr epar ed
fron2-(R)-phenyl -2-(3-(S)-tetrahydropyranyl oxypyrrolidin-I- 15 yl)ethanol
and Z=pronoptrenytaceti c —acid i n 4469 yiretrd accordi ng t '
simlar to that described in Preparation 4, Exanples 10 and 11. 'H NWR
(270MHz. CDbCl,) 6 7.50- 7.14 (9H, ni), 5.61 (IH dd, J=5.1, 11.0Hz),
4.28-4.22 (1HwoO9pB3® 90 (1H, d, J= 13.6Hz), 3.70 (1H, d, BcTUBs@bE2d, 3. 33
(11-1, dd, J=11.0, 12.5Hz), 2.92-2.82 (1H, m, 2.72-2.64 (2H, m, 2.50
(I'H, dd, J=5.5, 20 10.6Hz), 2.38-2,28(1H m, 2.20 (2H, br.s), 2.16-2.01
(1H, m, 1.60-1.50 (1H, m. [IR(neat) : 3200, 1630cnf. M5 mz: 418(M). HCl
salt: anorphous solid. Anal. Calcd for C,,,H2.,BrNO-HJ0.5H O: C, 51.68
; H 5.42; N, 6. GBethanoR and-B:rainoplenpliceid atk! Gn 39.8% NeldSacdokding ko @ rprocRiuge 14

2- (3-Bronmophenvl ) : N- hydroxy- N-f 2- (3-(S).-h oxvnv rraolldin-1-vl)-1-(9)-
nhenyl et hyl | neet AIVHES [WPIS%E{:%? e'BaW?ém?m" ‘Y,déxamples 1dand 11

Lglrrgpgg)loggggyl -'B—I(JHR((S)GMHli,r@I)d:MgE gpy-ﬂaﬂxﬁl@xmnyiﬁz_){li}ﬂid_a;I-T-y.\Q, gﬁa%gssgl .
n - br e t ig 8% yie
according to a przagzc%%i%(fé ‘gﬁh}‘?‘ga“t & Jt%%éﬁﬁoﬂgénd’ﬁﬁﬁpgﬁasgsi(ﬁ'ﬁ dﬂ?/
Exanpl es 10 &nd T&11!4H IRSRz), Z7@NB3 (IEDGR), ,2) 70R.62 &, 7m)l 2. {19HH, iy, 155462 ( 1H,
dd, J=5.5, 11.0 , A28 G 2 . 94 =13 7Q(1H, d,
J=13. 6Hz) . 3. 35%?[5,“%3;‘& @“u@fi-.l"é&%s. gazj“?' é%gg‘.‘%"‘%'l ‘r‘?&ﬁ%? LR
(2H, n), 2.51 (1HR(me) : 3209, 1630t0" ' 6Hz), 2.42 (2H, br.s), 2.38-2.28 (1 H, ),

2.18-2.03 (1H, mMS%/?%E(M‘? (1H, m. 1R(neat) : 3200, 1630cm'. M niz:
418(M ). HC1 salt: anorphous solid. 10 Ana]. Calcd for C, 0H23BrNzO8 HCl - H2O

C, 50.70 ; H, H@3alNmosphgas sofdund : C. 50.57 ; H, 5.58 ; N, 5.90 .
Exanple 13 10 Anal. Calcd for CogHyBrN,0,-HCI-H,0 : C, 50.70 ; H, 5.53; N, 5.91 .

Found : C, 50.57 ;: H, 558 ; N, 5.90.

—

Example 1§
2-(4-Fluorgphenyl}-N-hydroxy-N-[2-(3-(S)-hydroxypvrrolidin-1-y}-1-(S)-
th cetamid

15 Thiswasprepared from2-(R)-phenyl-2-(3-(S)-tetrahydropyranyloxypyrrolidin-1-
yDethanol and 4-fluorophenylacetic acid in 23.6% yield according to a procedure
similar to that described in Preparation 4, Examples 10 and 11.
'H NMR (270MHz, CDC),)} § 7.40-7.22 (7H, m), 7.10-6.95 (2H,m), 5.67-5.61 (1H,
m), 4.34-4.22 (1H, m), 3.92 (1H, d, J=13.6Hz), 3.73 (1H, d, J=13.9Hz), 3.36 (1H,
20 dd, J=10.6, 12.5Hz), 2.96-2.86 (IH, m), 2.76-2.62 (2H, m), 2.58-2.48 (1H, m),
2.40-2.28 (1H, m), 2.24-1.70 (3H, m), 1.64-1.48 (I1H, m).
1R(neat) : 3400, 1630cm™.
MS m/z; 358(M*).
HCI salt: amorphous solid.
25 Anal. Caled for C3HnFN,04-HCI-0.4H,0 : C, 59.74 ; H, 6.22; N, 6.97 .
Found : C, 59.81 ; H, 6.43 ; N, 6.88 .




2-(4-FlttorobDhenvl)-Nhvdroxv-N-f2=(3-(Sl=hvdro3 vrrolldin-1-yl)-1-(S)-

nyl et hvl | acet nm de 15 Thi swaspr epar ed

fron2- (R)-phenyl -2-(3-(S)-tetrahydropyranyl oxypyrrolidin-1-_yl)ethanol and
4-f1 uor ophenyl acetic acid in 23.6%yield according to a procedure sinilar
to that described in Preparation 4, Exanples 10 and 11. 'H NWVR (270MHz.

CDC],) 3 7.40-7.22 (714, m, 7.10-6.95 (2H n), 5.67-5.6
4.34-4.22 (1HOMFI3 92 (1H, d, J=13.6Hz), 3.73 (1H, d,}ﬁw 3.36

(I'H, 20 dd, J=10.6, 12.5Hz), 2.96-2.86 (IH m, 2.76-2.62 (274, rr)
2.58-2.48 (1H, m, 2.40-2.28 (1H, m, 2.24-1.70 (3H, m, 1.64-1.48 (IH,
n. IR(neat) : 3400, 1630cm'. MS miz: 3%8(M). HC salt: anorphous solid.

Found & G 6,81 . Hiagremro iR s Sy inibpymaibiodpfiali- O 57
2- (3. 4- Di me( hox yhixeanel gnd BiékipderiooryphihfiRet{c3eifl 8) H0r6 ol yield pepprding|té alpmeedurg| ) - | - (S)
- Rhenyleth vllnegetn i 6 . PG- / 24 Thi swaspr epar ed
fronQ-(R)-phenyf'—"Qfaf ?Wk‘%%(g?g%aé@g?%%i?ﬁﬁa%ﬁ%dggg‘g l|'di n- | - yt)ethanol
and 3, 4- di met hoxyg MR I7a8ER|] CDAK) &F.4047. ID(SEYMY.i 696.38 Gk, ch) B 78556 (Y. ocedur e
simlar to that de i LN Pr t o a 1. 2HeNVR
(270MHz, 11) ’@ geiéb@d‘iﬁ 2’§f‘p‘ﬂ§'ﬁ% 8_5@6?%' %TQAH@;{JSP 3?.@8%.”63' 1H, 5
m, 4.25-4.15 (KH d)d=13.96). (3133 (1H, dy<d+31 gHd)7HzR 2881 1 ym), 3.782.03H, s),
3.68 (1H d, J733.9Hs) i 19%H2) 3kl e T 2,142, R0, A8 168H M),
2 7a-2'00 (2 e (R g B g R PR
2.14-1.98 (1H, @, br.suol.5¢Dpp (IBk My, 1.50-1.36 (1 H m. IR(neat) : 3400,
1640cnr’ . 10 M3pidess) : 4408 MeabemHiCl sal t: anmor phous sol i d.
10 MS m/z: 400(M*).

HCI salt: amorphous solid.

Anal. Caled for CHpuN;O¢HC-2.7H,0 : C, 54.42 ; H, 7.14; N, 5.77 .

Found : C, 54.31 ; H, 6.77: N, 5.92.

15

trifluoromethviphenvlacetamide
This wasprepared from2-(R)-phenyl-2-(3-(§)-tetrahydropyranyloxypyrrolidin-1i-

ylethanol and 3-trifluoromethylphenylacetic acid in 18.9% yield according to a
procedure similar to that described in Preparation 4, Examples 10 and 11,

20 '"H NMR (270MHz, CDCl,) 5 7.60-7.26 (9H, m), 5.75-5.65 (1H, m), 4.35-4.25 (1H,
m), 3.99 (1H, d, J=14.3Hz), 3.86 (1H, d, J=14.3Hz2), 3.54-3.38 (1H, m), 3.04-2.94
(1H, m), 2.84-2.40 (6H, m), 2.20-2.06 (IH, m), 1.70-1.55 (IH, m).
1R(neat) ;: 3350, 1630¢m™,
MS m/z2: 408(M+H)*.

25 HCI salt: amorphous solid.
Anal. Caled for C; HyFyN,O5HCI-1.9H,0 : C, 54.70 ; H, 5.64; N, 6.08 . Found :
C,54.83;H,597:N,62].




Anal . Calcd for C?2H?N1O -HO -2. 7H/O : C, 54.42 ; H, 7.14; N, 5.77 . Found
: C 54.31; H 6.77 ; N 5.92 Exam | pel7 1S

N Hretroxv="N2=1(3- (. S) - hydr oxvovrrotTdt ==y - 1=(S) - Rhenvietnvi 1 - 2- (3- ~
trifluoro ethvl nhenvl)ncetsunl de Thi swasprepared

fronR- (R) - phenyl - 2- (3-(S)-tetrahydropyranyl oxypyrrolidin-|- yl)ethanol and
3-trifluoronewbyémbmnyl acetic acid in 18. 9% yi el d accor diPe¢gIPaso®29 pr ocedur e
simlar to that described in Preparation 4, Exanples 10 and 11. 20 'H NWMR
(270MHz, CDCl,) 6 7.60-7.26 (9H, m, 5.75-5.65 (1H, m, 4.35-4.25 (1H m,
3.99 (IH, d, J=14.3Hz), 3.86 (114. d, J=1453Hz), 3.54-3.38 (1H m,
3.04-2.94 (IH m, 2.84-2.40 (6H, |n) 2. 20 2.06 (IH, m, 1.70-1.55 (IH,
m. IR(neat) : 3{5MW 9101!!”“11 nvDd@amide: 408(NI+H)' . 25 HO salt: anorphous

L el gy ool

N- Hvdr oxy- N- 12- ( $héthanehyral nmxtymyunrediylpdenmatewlgcxdlm( H. 4!éhﬁnldl -tdrding -1@-a(4 WO

9600339 PCTI IPIOLAGRD. i f ba MAABRIRUNEANGTY B 0REks BhEL

Thi swaspr epar ed opyranyl ox
ypyrrolidin-5- ylH etM&mDMalndCﬂCh)rﬁHmﬁﬁodsﬁﬂyl%eh% Rbedi I:=&¢Hd. 7.83-35. 4%

Lol oc 20 and 125 @RPRFRER F Ao - Sa i RomfRy 39300 BEE iy aTH PRI AL on 4
7.44 (2H, d, J=8JEMLPH2)7388( HId e 139Hz). r3')4l(5"(615 {413, 1,d25H7)5.00-2. 9D111®.Hz)
4.35 - 4.20 (1H, "‘H')%ng éhé]'}z] qGé, So—éﬁ 3.85 (I H d, J =13.9Hz),

3. 41 (1 H dd, J™=1 (1H m, 2.82-2.02 (7H. m,
1.64-1.50 (1H, mIRMER] hato) 1650911bo 1650cm . 10 MS miz: 408(M+). HC

sal t: ”P 142 5- 145 v a08(M).
HCI salt: mp 142.5-144.2 °C
Anal. Caled for Gy HynFyN,Oy-HCI-0.2R,0 : C, 56.24 ; H, 5.48; N, 6.25 .
Found : C, 56.27 ; H, 5.61 | N, 6.08 .

15

phenvlethvl]acetamide
Thiswasprepared from?2-(R)-phenyl-2-(3-(5)-tetrahydropyranyloxypyrrolidin-1-

yh)ethanol and 4-biphenylacetic acid in 38.8% vyield according to a procedure similar
to that described in Preparation 4, Examples [0 and 11.

20 'H NMR (270MHz. CDCI,) § 7.60-7.26 (14H, m), 5.66 (1H, dd, J=5.1, 11.0R2),
4.20-4.14 (1H. m), 4.04 (1H, d, J=13.6Hz), 3.76 (1H, ¢, J=13.2Hz), 3.35 (1H, dd,
J=10.3, 13.6Hz2), 2.90-2.80 (1H, m), 2.73-2.63 (2H, m), 2.55-2.45 (1H, m), 2.35-
2.22 (1H, m), 2.10-1.96 (I1H, m), 1.90 (2H, br.s), 1.50-1.35 (1H, m).

MS m/z: 417(M+H)*.

25 HCI salt; mp 163.8-165.5 °C
Anal. Calcd for Cp;H.N,OyHCI-0.5H,0 : C, 67.60 ; H, 6.55: N, 6.06 .

Found : C, 67.77 ; H, 6.42 ; N, 5.76 .




Anal . Calcd for GjH ,FfN O3-HO-0.2HO: C, 56.24 ;"H 5.48; N, 6.25 .
Found : C, 56.27 ; H 5.61 ; N, 6.08 Examlke 19 15
2- (4- Bl phenvl) - N- hydr oxy- N-f 2- (3-(S) - hvdrox1 errolidin l-vl)-1-(Sl -
phenv+—ei—hv| | acet am de—FtT T35 was prepared n2- (R) - phen
-2-(3-(S)-tetrahydropyranyl oxypyrrolidi n I- yl ) et hanol and
4- bi phenyl acetic acid in 38,8%yield according to a prog&&w’ mlar to
t hat descri bwol943033FPr epar ati on 4. Exanples 10 and 11. 20 %270M—Iz,
CDCl,) 6 7.60-7.26 (14H, m), 5.66 (IH dd, 3=5.1, I1.0Hz), 4.20-4.14 (IH,
m, 4.04 (114, d, J =13.6Hz), 3.76 (1H, d, J=13.2Hz), 3.35 (1H, dd,
3=10.3, 13.6Hz), 2.90-2.80 (1 H m, 2.7R&.63 (2H, m, 2.55-2.45 (1H m,
2.35- 2.22 (IH m, 2.10-1.96 (1H m, 1.90 (2H, br.s), 1.50-1.35 (1H m.
M5 ml z: 417(M+H) nitroghenyBcetamiide: np 163.8-165.5 C Ana). Catcd for C2" H N, O

HCL . 0. SH20 : G, 67. 6Grhiswhprépare@ront-(R-pRkayl-2-(3KSH@%anydropyrhfiokypyrrotiind- 42 | N,
5.76 Exan, le 20

N- Hydr oxv- N- f 2- ( g)ettpol mdi-sisrgeheaiaceiic acidiiLIT6%, yipld sccoding ip & prodedpisyinilan_ (4 wo

96130939 PCT/ JP9§Q?%Qescggkd iNPLb ARV EXAssRdsatiafe  iThi swasprepared from
2- (R) - phenyl -

d | | d
4-nitrophenyd ace{}f N 42301\‘“ %&%ér‘gm o i%t&?‘%’gw‘éqﬁ&’pq"cy; é%&gr}gsmarar
to th;at 6ng(1:5f| E)gql 16 NS APas. A (100 &, JEXEZBrmbeHz)J,@ %nﬁSS)lUJH ,5m), M. O?WIE-SI( 2[7&M—Izm
5.74 (11-1, dd, = 115@“2%1%)9@(—\5 d, h‘h’esoéf 5%6‘?1?5“% My, 3073‘* ﬁ!(m , 5%3

15. OHz), 3.96 (1(1h=k beld, 1]=l’933‘5!zQH29)0,_.‘31 64: B), 3066(AH, bm),,zmzzm(:mm) 184: m,
2.96 (1H, br. %J(%_l 2.90-2.74 (3H, n), 2.66 (2N, br.s), 2.30-2.16
(1H, ), 1.84- 1’8 10 1R(neat) : 3400, 1630cm'. M miz: 385(M
) - 10 1R(nea) : 3400 1630cm™,

MS m/z: 385(M™).

HCI salt: amorphous solid.

Anal. Calcd for CoH.N:Os-HCH-1.5H,0 : C, 53.51 | H, 6.06; N, 8.36 .
Found : C, 53.71 : H, 6.01 ; N, 9.11.

15 xa e 21
N-Hydroxy-N-[2-(3-(S)-hvdroxypyrrolidin-1-y})-1-(S)-phenylethvi]-2-(3-

pitrophenyliacetamide
Thiswaspreparedirom2-(R)-phenyl-2-(3-(S)-tetrah ydropyranyloxypyrrolidin-]-

yhethanol and 3-nitrophenylacetic acid in 11.6% yield according to a procedure similar
20 to that described in Preparation 4, Examples 10 and 1.

'H NMR (270MHz, CDCl,) 5 8.17-8.08 (2H, m), 7.66-7.20 (7TH, m), 5.64 (1H, dd,

J=5.9, 11.0Hz), 4.38-4.30 (IH, m), 4.03 (IH, d, J=14,7Hz), 3.90 (1H, d,

¥=14.3Hz), 3.50-3.38 (1H, m), 3.06-2.94 (IH, m), 2.84-2.70 (2H, m), 2.66-2.56

(1H, m), 2.50-2.32 (1H, m), 2.20-2.04 (1H, m), 1.96 (2H, br.s), 1.70-1.50 (1H, m).
25 MS m/z: 386(M+H)".

HCI salt: mp 154.3-155.5 °C.

Anal. Caled for CxHyNyO¢HCI0.3H,0 : C, 56.22 ; H, 5.80; N, 9.83 .

Found : C, 56.29 : H, 5.80 : N. 8.55 .

Example 22



HC1 salt: anorphous solid. Anal. Cal_cdf or C,,,HNO;-HC1L.1.5H, 0 : C, 53.51
, H 6.06;, N, 9.36 Found: C, 53.71: H 6.01 ; N 9.11 . 15 Exanple 21 N

Tlydrexy—N f2 (3 (S)-hvdroxvovrroli+drmt=ytr=1=(S) - RhenvretnviT-2Z- ( 3-

ni trophen vl ) Rcet nm de Thi swaspr epar ed
frorn2-(R)-phenyl-2-(3-(S)-tetrahydropyranyl oxypyrrolidin-I- yl)ethanol and
3-nitrophenylwoeésoessacid in 11. 6% yield according to a prPSTERPePB2%5| ni | ar
20 to that described in Preparation 4, Exanples 10 and 11. "H NMVR (270MHz.
CbCl,) 6 8.17-8.08 (2H, m, 7.66-7.20 (7H, m, 5.64 (1H dd, J=5.9, |
1.0Hz), 4.38-4.30 (IH m, 4.03 (IH d, J=3%4,7Hz), 3.90 (1H, d, 3
=14. 3Hz), 350338(1H n, 306294(114 rn), 284 70(2H n,
2.66-2.56 (1H, g L 10Ebphed : 22 4d(dy i Z
1.70-1.50(111, nh ﬁl % g% i 386( I\/H—l) HCL salt: np 154. 3- 155 5 C. Anal.
Calcd for C ,, H INO™ ;O : C 5622;H 5.80; N, 9.83 . Found :
C, 56.29: H 5.80 . l\ﬂmﬁwﬁﬁrepwr&xmmm(m ﬂﬁ:\%(mea&ﬁyd?oﬁ&ianﬂagﬁ:yﬁamm -127
2- (4- Chl or ophet | vVC X rrol (S) -
phenyl et hyl | ncet ﬁ)ﬁmgi‘ <1] ngéggﬁenbg%téc (\%l% .4% % 4 accorémg 10 2 pr&{:edu]re
-(R) - phenyl -2- (Ss(nﬁyaftoethmaila;cdbetlap)?raarydmxmﬁ}ampiés i0dnd-11] - yl)ethanol and
4- chl or ophenyl ac i n %,y4 el u
simlar to that g% M%zﬁ%éér%*?doqzﬁgﬁﬁxghprﬁg iafgdg if Wﬂ*’ﬁm
(270MHz, CDC1,) lS(IO—%BD(ZH2@1<(eQﬁn&ad trs), 456625 (1 H4 m) 386 AES 4,11 = IBI9HMYZ). 74
5.00-3.30 (2H, wi I Al 3
J=13.9Hz), 3.74 ‘?}Tﬁ’gg %%HQ&? 959191& g)"sé }185 i} 03 96?&"&]’59 2d75“5"Hz)
3.02-2.90 (1H, n)br d2JZ .61, 2.6k, ddl:‘fﬁ 16I-H2)3H22 Bl (IHMdddE+3.1JB3Hz),
12.5Hz), 2. 25.(1 H m, 2.33-2.08 (1
H in), 1. 63‘-}1 g (Odpﬁ ‘]'Fég 1R(9 %IEV( i '§’180 [Zil%?,@ﬂ !

1R(neat) : 0, 1630cm™,

MS m/z: 374(M+).

HCI salt: mp 146.5-147.3 °C.

Anal. Calcd for CyH,,CIN,OHCI-0.3H,0 : C, 57.64 ; H, 5.95; N, 6.72 .

15 Found : C, 57.87 ; H, 5.88 ; N, 6.78 .

lethy id
Thiswasprepared from2-(R)-phenyl-2-(3-(5)-tetrahydropyranyloxypyrrolidin-1-

20 yljethanol and 3-chlorophenylacetic acid in 29.6% yield according to a procedure
similar to that described in Preparation 4, Examples 10 and 11.
'"H NMR (270MHz, CDCI,) § 7.34-7.20 (9H, m), 5.75-5.62 (1H, m), 4.35-4.25 (1H,
m), 3.94 (IH. d, J=13.9Hz), 3.74 (IH, d, J=13.9Hz), 3.45 (1H, dd, J=9.5,
12.1Hz), 3.05-2.92 (1H, m), 2.80 (1H, br.d, J=10.6Hz), 2.77-2.30 (3H, m), 3.80-
25 2.30 (2H, almost fat peak), 2.23-2.06 (1H, m), 1.68-1.54 (1H, m).
IR(neat) : 3350, 1630cm™.
MS m/z: 374(M*).
HC! salt: mp [13.2-114.3 °C.
Anal. Calcd for C,H,CIN,OyHCI-0.4H,0 : C, 57.40 ; H, 5.97; N, 6.69 .
30 Found : C, 57.79 ; H. 5.84 ; N, 6.74 .



M5 mlz: 374(M+). HCl salt: np 146.5-1473 C. Anal. Calcd for

Cz1H,,CN7O HCt0.3H O: C, 57.64 ; H 5.95 N, 6.72 15 Found : C. 57.87 ;
H 5.88 ; N 6.78 . Examle 23 2-(3-Chloro_henyl)-N hvdroxy-N-[2
(3-(Sy-hvdroxvnvrrolTdi n-T-vU- 1-(S)- phhenvl et hvl | ncet nmi de Thi swaspr epar ed

from 2-(R)-phenyl-2-(3- (S)-tetrah yd ropyranyl ox ypyrrolidin- | - 20
yl ) et hanol and 3-chl orophenyl acetic acid in 29.6%yi el dgﬁ pg to a
procedur e SYRP8¥t 0 that described in Preparation 4, anpl es 10 and 11.

"H NMR (270MHz. CDCl,) b 7.34-7.20 (9H, m), 5.75-5.62 (1H, n), 4.35-4.25
(LH, n), 3.94 (1H d, J=13.9Hz), 3.74 (IH d, J=13.9Hz), 3.45 (1H, dd,
J=9.5, 12.1Hz), 3.05-2.92 (IH, m, 2.8021H br.d, J=10.6Hz), 2.77-2.30
(3H, m,3.90- 25 2.30 (2H, al nost flak Eeﬁki'lr 2.23-2.06 (IH m, 1.68-1.54
(1H, m. 1R(neat) : 3350 1630crrfL' 374(M) HCI salt: np
113.2-114. 3 C. 23 g D $) ‘ ) /1) A0(S.

N, 6.69 . 30 Fgund 7.l 9 ; H 5. 84 ; N, 6. 74 V\096130339

PCT/ JP96/ 00520

2- (2- Chl or ophenyl ) - NFhiswadprapargd o 2eR)-Bhen) 2- (3y(A)-texahydropyrhriythixppyirrolidip-11- ( S) -
phenyl et hyls ace 8 f.rom,

(R) - pheny I-2 (3§l?eggag(?ea;ﬁrpa Chﬁhm\'ﬁp&cg@(‘ddg?ro%ﬁ e 1ccorgm§/|t3 phanou| and

2- chl or ophenyi ag®ilargo shal des¢rived in, Brogagation 4, @@tmleﬂifhg‘dtld a procedure simlar

to that d ib , OMHz.
ey 6 7 b 7 AR FIORE RQR s s p @IS, 385800 i, KNS ERE
4.14(1H, d, J=16. tﬂH24)143(151d (H6dH2=38] (i, B= uaws@wwmmmy -3.00 (OH,
M, 2.98- 2.40 (6Kmmh 082 et 1. £ 35, 18hin. 1n)B:88.1 AR ImM . 10 IR(neat)
3400, 1640cm' .
10 1R(neat) : 3400, 1640cm™'.
MS m/z: 374(M™).

HCI salt: mp 146 °C.
Anal. Caled for C,oHiCIN,Oy-HCIFH,0 ¢ €. 55.95 ; H, 6.10; N, 6.52 .
Found : C, 56.18 ; H, 6.00 ; N, 6.55 .

15
trichlorophenvlacetamide
Thiswasprepared from2-(R)-phenyl-2-(3-(5)-tetrahydropyranyloxypyrrolidin-1-
yl)ethanol and 2,3,5-trichlorophenylacetic acid in 51.6% yield according to a procedure
20 similar to that described in Preparation 4, Examples 10 and 11.

'H NMR (270MHz, CDCl,;) 6 7.45-7.26 (6H, m), 7.14 (1H, d, J=2.2H2), 5.70 (1H,
dd, J=4.8, 11.0Hz), 4.48-4.30 (1H, m), 4.20-3.00 (2H, wide spread br.s), 4.06 (1H,
d, J=16.5Hz), 3.90 (IH, d, J=16.1H2), 3.50 (IH, dd, J=11.4, 12.1Hz), 3.20-3.10
(1H, m), 2.86 (IH, br.d, J=10.3Hz), 2.75-2.60 (2H, m), 2.55-2.35 (IH, m), 2.35-
25 2.20 (1H, m), 1.85-1.70 {IH, m).
1R(neat) : 3400, 1640cm™’.
MS m/z: 444(M™),
HCI salt: amorphous solid.
Anal, Caled for CpyH,,CLN,0,-HCI'H,0 : C, 48.21 ; H, 4.86; N, 5.62 .
30 Found : C, 48.56 ; H, 5.17 ; N, 5.40 .



MS mz: 374(M). HO salt: np 146 C. Anal. Calcd for C2COH'C N, QO -HCI-H, O :
C, 55.95; H 6.10; N, 6.52 Found :C, 56.18;H,6.00N,6.55. 15 Examlts a 25
N Hye-exv—-N- | 2—3- S) - hvdr ox), pvr+e+-1-d-|-n—|—v1-)—t—(-5) p envterhytrt—2-12. 3. 5-
trichl oronhenvl)aceam de Th i swasprepared from

2- (R) - phenyl - 2- (3-(S)-tetrahydropyranyl oxypyrrolidin- | - yl)ethanol and
2,3,5-trichl omapdesoegd acetic acid in 51.6%yield accordi ngpCrsPssApmRdCcedur e
20 simlar to that described in Preparation 4, Exanples 10 and 11. 'H NWR
(270MHz, CDCl1,) 6 7.45-7.26 (6H, m, 7.14 (IH, d, J=2.2Hz), 5.70 (1H, dd,
J=4.8, 11.0Hz), 4.48-4.30 (IH m, 4.20-3.Q9 (2H, w de spread br.s), 4.06
(1H, d, J=16.5Hz). 3.90 (114, d, J=16.1Hz), 3.50 (114, dd, J=11.4,

12. 1Hz), 3.20-3.10 (114, m, 2.86 (1H, ;mmm_;g—lo 3Hz) 2.75-2.60 (2H,

in), 2.55-2.35 (14 ,.,m, 2.3 . 20 1.85-1.70 (| | R( neat)
3400, 1640cm ' . SRR AT . | 1 ~Cai cd
for C"H,,C1,NO, M}_gﬁmﬁ ; H 4. 86 N, 5.62 . 30 Found C

48.56; H, 5.17; N, 5. WD 96/ 3033 CPIJ
N- Hvdr oxy- N- 12- (3-(S) - (Fﬁf'B’r‘QéE ‘F'“’ygeé31L %‘gﬂﬁé’ﬁ?ﬂyg‘f‘ﬂ'w”@‘tdﬁ‘ ¥ 6-
trichl oronhenyl) ngaézbanaladez Itﬂ-m\ﬂa&pplﬁpmcenh diddm 2. § Ryiephuecvyding to a procedure
-Z-(3-(9)- tetrabydro apyl.ox | idin-I| han and
2,4,6-trichi orophérwlgy{? th?{ %‘% i rc!f%mff%“ylEé?rpc(Pl%fgl or% Lg to a procedure
simlar to that déBdiMbE{WOIMHPrC@ﬁg)&St?I £037.26 (HEamplSex® (1H, daddr <418, (IHHIYR
(270MHz, CDCI3) 6,75 1(216 A %0 d
4. 47-4.38 (1 H " s R 'I'Et‘ %9(5% ey ‘#(' ‘%‘d’ i *177‘&‘123]7115%@;&@ Bk 3. 10
(IH, m, 2.84 (1R84l§iH brd-D=5FHI), 2.25-7.50 2H5 ) (R$9-2.8§ (2H2 m3 (2. 35-B3230 RBHm).N) ,
2.35-2.20(2Ho M, | 90.1.70 (1H, m).

IR(KBr) : 3450, 1640cm-1.

MS m/z: 442(M +).

HC! salt:amorphous solid.

Anal. Calcd for C;0H;,CliN,O,-HCI1-0.2H,0 : C, 49.65 ; H, 4.67; N, 5.79 .

15 Found : C, 45.42 ; H, 4.3 ; N, 5.96 .

ri id
Thiswasprepared from2-(R)-phenyl-2-(3-(S)-tetrahydropyranyloxypyrrolidin- 1 -

20 yDethanol and 2,4,6-trimethylphenylacetic acid in 67.8% yield according to a
procedure similar to that described in Preparation 4, Examples 10 and 1.
'"H NMR (270MHz, CDCl,) 6 7.45-7.25 (SH, m), 6.81 (2H, s), 5.80-5.65 (1H, m),
4,40-4.30 (1H, m), 3.86 (2H. s), 3.49 (1H, dd, J=11.7, 13.2Hz), 3.20-3.10 (1H, m),
2.80(1H, br.d, J=10.3Hz), 2.65-2.50 (IH, m), 2.35-2.25 (3H. m), 2.23 (3H, s), 2.18
25 (6H, s), 1.90-1.65 (1H, m). 1.65-1.50 (1H, m).
IR(neat) : 3250, 1630cm™,
MS m/z: 382(M*).
HCI salt:amorphous solid.
Anal, Caled for C,iHyN,O-HCI'0.2H20 : C, 64.00 ; H, 7.57; N, 6.49 .
30 Found : C, 64.08 : H, 7.85 : N, 6.6 .



10 1.90-1.70 (IH, m. IR(KBr) : 3450, 1640cm | . M nliz: 442(MW). HC
sal t: anor phous solid. Anal. Calcd for C'H21C , N2G3HC 0. 2H20 : C, 49. 65
4.67; N, 5.79 . 15 Found C4942H439N596 Exam.lR a 27 N1
yd-roxv—N-12 (3-(S )=
tiyro\-yyvrrolidirt-I-vi)-1-(S)-nhenvlethyll-2-(2.4.6-

tri met hvl nhenvl )acetn m de Thi swaspr epar ed CT

froi n2- (R) - pleesdassn2- (3- (S)-cetrahydrcpyranyl oxypyrroli 5| n-

yl) et hanol and 2,4, 6-trinethyl phenylacetic acid in 67.8%yield according to
a procedure simlar to that described in Preparation 4, Exanples 10 and
11. "H NWR (270MHz, CDCl,) 6 7.45-7.25 (BJH, ni), 6.81 (2H, s), 5.80-5.65
(IH, m, 4.40-4.30 (IH m, 3.86 (2 49 (1 H, dd, J=1 1.7, 13.2Hz),
3.20-3.10 (IH, m, 280(1H br.d, ), 265250(2H in),
2.35-2.25 (3H i : : i

1.65-1.50 (1H, . HCI
sal t: anor phous BREMEGMIYAMRATNE| cd for C 2H,,, . N?0, - E10 - 0. 2H20 : C, 64.01 ;
H 7.57; N, 6,49 . ﬁgwgw,emr&a 69-pOdhyt-2-63- Wtc&&yﬁmb&m&lcﬁ&mﬂdﬁ@gs130339
PC. T/ JP96/ 00820 30 Exa I Vi 209 ceBlirk 2 (3
(S) - hvdr ox\dvr r ¥Psthenei- ‘W“d I:ﬁd“tg)‘%r@fhg"w‘ﬁe"c \%gt ﬁ\?ﬁﬁ’gﬁgfyﬁnﬂg rg’ t‘?’hl svvag{g&epar ed
from 2- (R) - phenyihilgr to 3hat Ssciitet irabygphroipy 4 aBxampiey 3 ardol li- di n-1 - 5 yl ) et hanol

oo B 0o QSR SR T eIy S otacuslas.f g anmr sl
(270MHz, CDCl, ) - 600 31K, AlDS&:! (8. 45-8.369!H. 1ma,4dam!1£51116 !L*izm%i%%(l% 00
3 99 Eiﬂ al Most, {1\ Br- Shg (A 487, 4=357( Mhus) 326330 (8 Hm) .86, dH2)
10 1=10.3Hz), 2.70-2.55 (2H. m), 2.45-2.20 (2H. m), 1.80-1.70 (1H, m).
1R(neat) : 3200, 1640cm.
MS m/z: 408(M+).
HCI salt: mp 155.3-158.1 °C.
Anal. Caled for CogHnClaN,O4HCI : C, 53.89 ; H, 5.20: N, 6.28 .
15 Found : C, 53.72 ; H, 5.24 ; N, 6.16 .

; H1

a o
3250 1630Cn1 ' VB r’dz 382( M-) .

Thiswaspfeparedfrom2-(R)-phenyl-2-(3-(.D-tetrahydropyranyloxypyrrolidin-l—
20 yl)ethanol and 2,4-dichlorophenylacetic acid in 71.9% yield according to a procedure

similar to that described in Preparation 4, Examples 10 and 11.

'H NMR (270MHz, CDCl,) & 7.45-7.15 (8H, m), 5.69 (IH, dd, J=5.1, 11.4Hz),

6.50-4.50 (2H, almost flat br.s), 4.35-4.25 (1H, m), 4.00 (iH, d, J=16.1Hz), 3.86

(1H, d, ]=16.1Hz2), 3.47 (I1H, &, J=11.7, 12.1Hz), 3.20-3.10 (1H, m), 2.83 (1H,
25 d,1=10.6Hz), 2.61 (2H, dd, J=5.5, 12.1Hz), 2.45-2.20 2ZH, m), 1.80-1.65 (1H, m).

1R(neat) : 3200, 1635cm".

MS m/z: 408(M*).

HC! salt: mp 149-151.5 °C.

Anal. Calcd for CpHpnClaN,O-HCI-0.2H,0 = C, 53.46 ; H, 5.25; N, 6.23 . Found :
30 C, 53.46 , H,5.19: N, 6.19.



d, J=16.1 Hz), 3.48 (1 H dd, 1=1 1.7, 12.1 Hz), 3.20-3.10 (IH, m, 2.82
(1H, d, 10 J=10.3Hz), 2.70-2.55 (2H, m, . 2.45-2.20 (2H, m, 1.80-1.70 (1H,
n. :-3200, 1640cm'. MsMz—408(M—HCL satt—p— 1553158 1—
C. Anal. Calcd for Cx,H'CL,NO-HCl : C, 53.89 ; H 5.20; N, 6.28 15 Found
: C 53.72 -, H 5.24 N, 6.16 Exanple 29 2 (2.4 D chloroahennvl) N-11idroxv
Ni2 (3 (S hwbwsepyrrolidin-l-vl)-1-(S)- phenvl et hvl | acRCTAPPEHO820

Thi swasprepared from 2-(R)-phen

y1-2-(3-(9S)-tetrahydropyranyl oxypyrrolidin-1- 20 yl)ethanol and

2, 4-di chl orophenylacetic acid in 71. 9% yi ehd according to a procedure
S|mlar to that described in Preparation 4, Exanples 10 and 11. 'H NMWR
(270MHz, CDC1,) 5745715(8H n, SMEdd J=5. 1, 114Hz)

6. 50-4. 50 (2H, aI J 43 _

J=16.1Hz), 3.86 = int s b 3 ‘ ’
3.20-3.10 (1H, r’r)gh_@_y@__yﬂmugﬂﬁgd = 10 6142) 2.61 (2H ch 'J =5. 5,

12. 1Hz), 2.45-2.20 (2 1. : .3200, 1635cm .
M5 miz: 408(M+). HC I:JB‘H%W“TSWRQR’EE’%@V‘ gjﬁ‘ais) “téh@EPP;‘BPY“"YPWm“ in-1-
Cn, HNCL, N, &t -5 - {Cyn@haaazad 2,5@ichiBophénylacttic abid 2556. &iu y&é&ﬁcor&ﬂk’ Msla praéedbre53. 46;
H5I9N619V\D 6100820. 31 _Exa
2-(2.5-Dichl oronhfenvilr iﬁ{??@g rf%r?‘QP?S)E‘ dgﬁ?feprol i di n-
phenyl et hvl | acet rt}rrmmommsﬁmnawonw 15 (8H, m), 5.69 (lH, dd.|J=5.l. lll.OHz), I
frorn2-(R)-phenvl hydr.op pyrralidin-| - t.hano
and 2.5-dichtor op%éggﬁgcgl%{l Jﬁ:‘%é“?‘8‘\/‘?’#95%55%5}?%@&%5&@@@*ndg Jt‘dgzﬁd’ gcggdur e
simlar to that d8&crd,JedilbzRrbpalid,iod=4]. 78xaB@0s 1010l Hand), 12182 (I, YR
(270Miz. CDG3) 611 densd; 283 (B haaM=5.7; B33 e 20 BE0md: 1 3349530 m, m).

IR(neat) : 3200, 1635cm™,

MS m/z: 408(M™).

HC] salt; 157.5-158.2 °C.

Anal. Calcd for C,pH5ClN;O4-HCIH-0.2H,0 : C, 53.46 ; H, 5.25; N, 6.23,

15 Found : C, 53.35; H, 5.21 ; N, 6.14 ,

To a stirred solution of (8)-(-)-butanetrio! (10.61g, 0.1mol) in pyridine (S0ml)

was added p-toluenesulfony! chloride (38.13g, 0.2mol) by portions at 0 °C (ice bath).

20 After 1h stirring, the reaction mixture was poured into c-HCl aqueous solution
including ice and acidified to pH2. The mixture was extracted with ethyl acetate

(100ml x 3). The extract combined was washed with brine, dried (N2,SO,), and
concentrated to give 36.22¢g of pale brown clear oil. To a stirred solution of this crude
ditosylate (36.22g) and methylal(50 ml) in CH,Cl, (50ml) was added P,Q; (20g). After

25 Ih stirring, another 10g of P,0 was added to the reaction mixture. After 2h stirring,
the CH,Cl, layer was separated. Residual dark brown solid was washed with CH,Cl,.

The combined CH,Cl, fayer was washed with NaHCQ; aqueous solution, dried
(Na,SO,), and concentrated to give 38.51g of brown viscous oil. A mixture of this oil
(38.51g, Bd4mmol), (R)-(-)-2-phenylglycinol (10.97g, 80mmol), and triethylamine

30 {23mmol, 160mmol) in ethanol (40ml) was refluxed with stirring for 15h. The solvent



5.60-4.50 (2H, alnost flat br.s), 4.35=4.25 (1H, nm, 4.03 (1H d,

J=16.1Hz), 3.86 (1H, d, J=16.1Hz), 3.47 (IH, t, J=11.7Hz), 3.20-3.10 (IH,
m, 2.82 (IH, d, 10 J=10.6Hz), 2.63 (2H, dd, 1=5.1, 12.1 Hz), 2.45-2.20
(2R, ™, 1.85-1.70 (IH m. IR(neat) : 3200, 1635em'. M5B miz: 408(N I|').
HCl salt: 157.5-158.2 C. Anal. Calcd for CZ"HnCl, N203 HCl .0.2H20 : C, 53.46
; H 5.25; N, 6.23 15 Found : C, 53.35; H 5.21 ; N ?cﬂﬁmmwﬁkennrnti;on
7 2 (3-(S)- V¥OM™c| hvl oxypyrr i lin-t-vl)-2-(R)-phenvléthanol To a
stirred solution of (S)-(-)-butanetriol (10.61g, O.Inmol) in pyridine (50m)
was added p-tol uenesul fonyl chloride (38.13g, 0,2nmol) by portions at 0 C
(ice bath). 20 After Ih stirring, the reXction mixture was poured into

c- HC1 aqueous solution including i.ce and,acidjfi 0 2. T i xt.ure was
extracted with eViyfvapriaied,and ‘l‘(‘lrﬁﬁ‘?ﬂe 3’(“3‘3‘?”%%'"eggfgbt(wg‘%i%g%mv\%gh washed
with brine, driedaidn256eb)s sorioh ang OFice Atied@™ad )0 aml coeceBifat@i2g give 2padge br own

clear oil. To a stirred sol ytion of thi ryde i | (.36 and
met hyl al (50 ni t)°fitbﬁ°“t‘i|—‘f,’5€‘i‘§ °k15 HL ‘P\‘Aﬁg“%@F&g"é%&'B%%%%@“apﬁ‘t“(e‘% gfgfq&h
stirring, anotheCHjcRgm@fanb:: @B 1 ual0/ tddetokl®. Wad4§. £arefi dear briowt wiseous At er 2h

stirring, the I pasat e [ dark izd was
hashed i ¢ hoOrp o g NG EBEITS B3 2 S8 sr . LbPns B T s
aqueous sol uti ond, Jd6.6k), {.Ra2%08)(}Hamdl T¥nOEntdated2.t J-Gizked BB (Bhddof brown

viscous oil. A nmxtur t.hi S0 ¢ 1 b )os -2

(R) - (-) - 2- phenyl g|{/§1 ﬁﬁ?-ﬁé?@‘rﬁ' I"éor?r‘r%zi’,ﬁ?n@ﬁ?rg? é?ﬁﬁ%’rﬁrhszé % 5%l
160mmol ) in et haf3dl, m)ADES } 2WaS 1 H .of). 3x6d 282 BHs ™). 8%l . T M TN The sol vent
WO 96130339 PCriJp96rotDttt20 32 was evaporated and the residue was

di ssolved in CH2C12 (200nml), washed with NaHCO3 aqueous sol uti on and
brine, dried (Na2SO4), and concentrat eBxampledle 28 43g of brown viscous
oil. This ofd Was_ P¥rhikheodhe Sl ng bidr6Rdiga _

CH2Cl 2I net hanol : [ (4 . 4% cl ear brown

vi scous oil. 5 ' pheqgviehyvBygimpide CDCI 1) 6 7.40 - 7.25 (5H, rn), 4.62 (I H d,
J=7.0Hz), 4.58 (IH s %Eﬁ-crﬁéﬁér)ee\ o 82-(3-(4)-h&hdxt hethyloxyhyrrahid®i21 -(1)-24R)- dd,

1=6.2, 11.0Hz), 3.82 (1H, dd, _ o ] ]
) tglanoi and 2,6-dichlorophenylacetic acid in 47.2% yield according to a

phenyle
procedure similar to that described in Preparation 4, Examples 10 and I1.

15 'H NMR (270MHz, CDCl,) & 750-7.25 (7H, m), 7.20-7.10 (1H, m), 5.71 (1H, dd,
J=5.1, 11.4Hz), 5.40-3.70 (2H, almost flat br.s), 4.50-4.40 (1H, m), 4.25 (2H, s),
3.50 (1H, dd, J=11.0, 12.5Hz). 3.28-3.15 (1H, m), 2.87 (IH, d, I=10.3Hz), 2.75-
2.55 (2H, m), 2.50-2.25 (2H. m), 1.90-1.70 (1H, m).
1R(KBr) : 3400, 1640cm™.

20 MS m/z: 408(M*).
HCI salt: mp 95.5-96.8 °C.
Anal. Caled for CyHnCliN,O4HCI-0.5H,0 : C, 52.82 ; H, 5.32; N, 6.16 .
Found : C, 52.61 ; H. 5.13:N. 6.10.

25

henvylethyllacetamide

This was prepared from 2-(3-(S)>-methoxymethyloxypyrrolidin-1-yl)-2-(R)-
phenylethanol and 3.5-dichlorophenylacetic acid in 47.8% yield according to a

procedure similar to that described in Preparation 4, Examples 10 and 11.



J=5.5, 11.0Hz), 3.54 (2H, t, J =5.9Hz), 3.33 (3H, s), 2.93 (IH, br.s), 2.85
- 2.66 (3H mM, 2.56 - 2.47 (1H, rn), 2.16 - 2.02 (IH, in), 1.88 - 1.77

(I H—m~" Exanple 31 10 2 (2 6 D chtoromenvt—N—-hv— -
roxv-N-f2-(3-(S)-hydroxypvrrolidin-1-yl)-1-(S)- h enylet hvllacetntnide
This was prepared from 2-(3-(S)-net hoxymet hyl oxypyrrolidin-1-yl)-2-(R)-
phenyl et hanolweasstesds 6- di chl or ophenyl aeetic acid i n 47. 292¢@PePo8d@cor ding to
a procedure simlar to that described in Preparation 4, Exanples 10 and
11. 15 'H NMR (270MHz, CDC13) 6 750-7.2.5 (7H, nm). 7.20-7. 10 (11-1, m),
5.71 (1H, dd, J=5.1, 11.4Hz), 5.40-3.70 (ZH, alnost flat br.s), 4.50-4.40
(IN, m, 4.25 (2H, s), 3.50 (1H, (ld, J=1T.0, 12.5Hz). 3.28-3.15 (IH m,
2.87 (1H d, I=1013Kik ofoMRe, €085 mﬂs 7088, 50 Q620 H, 24d, 18¥.5, 11. eﬁz)l 70
(IH, m. 1R(KBr) 3400, 1640cm M i z: 40 8(M% HCl sal%‘iz
95.5-96.8 C. Anal4-SCAR#H.Gimet ',‘*}Wél- 41400, 284, B).HBT(H. &, T3 4-482), 34 5. 32;
N, 6.16 . Found ¢y, J5'446.33-lz) 4o (.13, 1™ 6. 110}{;) B03 7561 K3 2n)2 2. 72(1(1-3d

5-Di chl oronhenvl) -N hvd rox -N-f 2- & ss%}41 r OXVQvV roI|d|n | - I) 51 Sg
phenvlieth lIn et rfrﬁ'dé’HFPnzs Sv(élé 9 ‘p%t Hedpro4 (1H, dd, J=3.5, 10.6Hz), 2.4

2- (3- (S) - met soxy n@HhyH OXYPYN0 QIH, )1 Ty I5-(2H( R).- phenyl et hanol and

3. 5-di chl or opheny cetl C 9qC| (g#n 47.8% vyield according to a procedure
simlar to that dee@Pbed Y ¥ Bharation 4, Exanples 10 and 11. WD 96130339
PCTFJP96/ 00820 39S 'nidzN\B(MQ70MHz, CDC1,) 6 7.45-7.15 (8H, in), 5.63 (1H,
dd, 3=5.5, 11.0 4. 50- H, alnost flat br.s), 4.40-4.28 (IH m,
3.87 (1H d, J= ﬁﬁgﬁz‘ ’g*f“sf?ﬁ d, J =14,3Hz), 3.39 (1 H dd, J =11, 4,
12. 1Hz), 3.05-2. QMdFCaldv)tprQ,‘,RACKbl,Bﬁ HC-2HI-| €, 6329 ; H25@5; N1581dd, J=5.5,

#)Z;ST.Z%-%: (1 ou%i &gﬁgaﬁgﬁ@ 2 45-2. 30. 5 (1H, m, 2.25-2.10 (1H,

1650cm '

trichlorophenyviacetamide
This was prepared from 2-(3-(S)-methoxymethyloxypyrrolidin-1-yl)-2-(R)-

15 phenylethanol and 2,3,6-trichlorophenylacetic acid in 46.7% yield according to a
procedure similar to that described in Preparation 4, Examples 10 and 11.
'H NMR (270MHz, CDCl,) 8 7.45-7.20 (7H, m), 5.69 (IH, dd, J=4.8, 11.0Hz),
5.00-3.50 (2H, almost flat br.s), 4.50-4.40 (IH, m),4.29 (2H, s), 3.49 (I1H, ¢,
J=11,7Hz), 3.25-3.15 (1H, m), 2.85 (1H. d, ]=10.3Hz), 2.70-2.60 (2H, m), 2.45-
20 2.20 (2H, m), 1.90-1.70 (1H, m).
IR(KBr) : 3400, 1640cm™'.
MS m/z: 442(M*).
HCl salt: mp 102-103 °C.
Anal. Calcd for CoH,, CLiN,OHCI'H,0 ¢ C, 48.21 ; H, 4.86; N, 5.62 .
25 Found : C, 48.40 ; H, 4.64 , N, 5.52 .

This was prepared from 2-(3-(5)-methoxymethyloxypyrrolidin-1-yl)-2-(R)-



M5 mz: 408(M). HCLl salt: anorphous solid. Anal. Calcd for

C, 0, H, C1, N103HC 2H10: C, 49.86 ; H 5.65; N, 5.81 10 Found : C, 49.49 ;
H 5.53; N 5.59 . Exanple 33

N- Thydr oxy- N-12- ( 3- (S)- hvdr oxvnvrrol i dl n-1- vI) 1-(S)- enylethyll-2-(2.3.6-
trichloro envilacetam de This was prepared from

2-(3-(S)-net hoxynet hyl oxypyrrolidin-1-yl)-2-(R)- 15 phepgylghiiaig and
2,3,6-trichl 3P ylacetic acid in 46. 7% yield accordi %‘}t 0 a procedure
simlar to that described in Preparation 4, Exanples 10 and 11. 'H NWR
(270MHz, CDC13) 6 7.45-7.20 (7H, m, 5.69 (IH, dd J=4.8, 11.0Hz),

5.00-3.50 (2H, alnost flat br.s), 45041440(|H 4,29 (2H 5). 3.49 (1H
t, J-11.7Hz), 3.25-3 15 (1H ) (et 15_3,10 3HE) i 10200, (2H
M, 2.45- 20 2. 2@ecma"%a"dib%°fi’“?@“m ‘C*Hj“ f S accordy G . M

mz: 442(M). HQimBalté thafesck®ed hO&ephratidng| Exafoplectd 4nar11C, , , H' CI . N, 8- :—lCI-H,O
: C 48.21 ; H, 5.6 5 Fo : C,48.,40; H 4. .5 2lc 34
2- (Benzo( hl f ar nnJ &NMR)(??@WH%B@ rlﬁfﬁg?ﬁé-d(- éy-gﬁifarr ?i@ﬂ%%ﬁi 'BEH:EH)%?‘) 1-(9)-
phenvl gl hyl | acet @mi-=E3d4)] 6.89@BH pddepa0gd22HeINs.61 (I1H, dd, J=5.5, 11.4Hz), 4.24
2-(3-(S) - nethoxy yJ oxy. yl ( 9 3 4 JP96100820
34 phenyl et hanol Hzlng )4_"@ &E%}EJ fbﬁﬁggé#ac'gi |3(2:9la§)H VAO} gl'ﬁg% %lgl&”écd?brdl ng
to a procedure FBni.t,an. lm)thaj—”mmthﬂbedl éhZWé%rlalibw @H Bdadpbds 10 and
(i a=7 st oeTes B . g B grom ey o 00 Gg s 8
11. 4Hz), 4,24 51K(héds)d, 34@@1&3&@‘ 4.05.1.95 (IH rr), 3.91 (1H, d,
1=13.2Hz), 3.31 @5%’2@3{’('3"91 7, 12 1Hz), 2.75-2.65 (IH, m. 2.63-2.50 (2H,

in), 2.30 (1H, dd, J=57T1,
10 HCI salt: amorphous solid.

Anal. Calcd for C»H,,N,O,-HCI-1.1H,0 : C, 60.51 ; H, 6.28; N, 6.41 .
Found : C, 60.31 ; H, 5.98 : N, 6.47 .

15

This was prepared from 2-(3-(S)-methoxymethyloxypyrrolidin-1-yl)-2-(R)-

phenylethanol and (1-tetralon-6-ylacetic acid in 59.4% yield according to a procedure
similar to that described in Preparation 4, Examples 10 and 11.
'H NMR (270MHz, CDCl,) § 7.96 (IH, d, }=8.1Hz), 7.40-7.18 (7TH, m), 5.66 (1H,
20 dd, J=5.5, 11.0Hz), 4.30-4.20 (1H, m), 3.94 (1H, d, J=14.3Hz), 3.81 (lH, d,
J=13.9Hz), 3.80-2.00 (2K, almost flat br.s), 3.40 (1H, dd, J=11.7, 12.1Hz), 3.00-
2.85 (3H, m), 2.80-2.50 (SH, m), 2.45-2.30 (1H, m), 2.20-2.05 (3H, m), 1.65-1.50
(1H, m).
1R(neat) : 3400, 1680. 1640cm.
25 MS m/z: 408(M*).
HCI salt: amorphous solid.
Anal. Caled for Cq,HuN;O,-HCI-1.2H,0 : C, 61.78 ; H, 6.78; N, 6.00 .
Found : C, 61.60 ; H, 6.59 . N, 6.35 .



10.3Hz), 2.20-2.10 (1 H m, 2.00-1.85 (1 H n. IR(neat) : 3400, 1635cm '.
M5S nfz: 380(M). 10 HCI salt: anorphous solid. Anal. Calcd for CH ,NGQO,-
HO —4+3++H,0 : € 60.51 ; H 6.28, N—6#f—Found : C, 6031 H 5.98 -, N~
6.47 Exmmmte 35 N Hvdrncvy N 172 (3 (. S) hvdraxyorrrolidin-

| -vl)-1-LSD- Rhenvl et hyl | -2-(1-tetraton-6- 15 yDncetem de This was prepared
from 2-(3- ( Swontzenxynet hyl oxypyrrolidin-1-yl)-2-(R)- pheaysreemsnol and
(1-tetralon-6-yl)acetic acid in 59.4%vyield according to a procedure
simlar to that described in Preparation 4, Exarrpl es 1'0 and 11. 'H NWR
(270MHz, CDCl,) 6 7.96 (1 H d, ! =8. 1Hz),3 7.40-7.18 (7H, m, 5.66 (1H 20
dd, J=5.5, 11.0Hz), 4.30-4.20 (IH, in), 84 (1H d, J=14.3Hz), 3.81 (1H,

d, J=13.9Hz), 3: £ : Flisy./,

12. 1Hz), 3.00- 2. : , , 2.45-72. , ,
2.20-2.05 (3H, mphenylethyliscetynide | H |vp 1R(neat) : 3400, 1680. 1640cm'. 25
M5 mz: 408(M). HC t OH8§mS &) | in-

& H Mo hO L 2H20ﬁ?4 wwaﬁF&f’\Fﬂa H'§m (3§Dn@ﬂ§ivmc@@ o‘x‘flplgfrﬁﬁd -1- é/l)Z(R%

H, 6. 59: N, 6. 35. Eﬂmnpﬂeem@% WJ%ﬂ@wfx@h@dafejlp%ﬂo%é@8%351eld according to a

2- (3. 4Di met hyllZ'i&%&ﬂu}eszmthdS%Vdd\br(bZd (n3Prér§1)m B:vdrE’iWéErl@%dilP 1-yl)-t-(9)-

Dhenvl ethvl I flcelam de T B 9
2-(3-(9)-net hoxvn’ét’ﬂvg&";owzr GPF XY f537}')5 (QH(‘R 7. 0nePR (38 e H6 Ltk dd,
3, 4- fll net hyl Eheng%qet %mml d;sm.n@&n&%w ed.e amoaduag%bgzﬁ 3.67 mz?_wlc%ﬁ/;r e
simlar to that described in Preparatian an '
(270MHz, CDCl,) 8=% 7 {8y dm’?“r-.72d21“6ba3(n€°rﬁ (1Hgr 6%17i|4“*d&;
J=9 9Hz) 55 (IH. dd, J=5.5, 12.5Hz}, 2.42 (1H, dd, J=5.1, 9.9Hz), 2.35-2.05
10 (9H, m, including each 3H, s. at 2.22 and 2.21ppm), 1.80-1.35 (2H, m).
IR(neat) : 3350, 1630cm™.
MS m/z: 368(M*).
HCI salt: amorphous solid.
Anal. Calcd for CpHyN,O, HCH-1.8H,0 : C, 60.42 ; H, 7.51; N, 6.41 .
15 Found : C, 60.51 ; H, 7.71 ; N, 6.29 .

This was prepared from 2-(3-(5)-methoxymethyloxypyrrolidin-1-yl)-2-(§)-

20 phenylethanol and 3,4-dichlorophenylacetic acid in 32.8% yield according t0 a
procedure similar to that described in Preparation 4, Examples 10 and 11,
'H NMR (270MHz, CDCl,) 8 7.45-7.25 (7H, m), 7.13 (1H, dd, J=1.5, 8.1Hz), 5.61
(1H, dd, J=5.5, 10.6Hz), 5.00-3.90 (2H, almost flat br.s), 4.45-4.35 (IH, m), 3.85
(1H, d, J=14.7H2), 3.77 (1H, d, }=14.3Hz), 3.37 (1H, dd, J=11.0, 12.5Hz), 2.89
25 (1H, dd, J=4.7, 8.4Hz2), 280-2.60 (3H. m), 2.45-2.35 (1H, m), 2.15-2.00 (1H, m),
1.80-1.65 (1H, m).
IR(KBr) ; 3450, 3250, 1650cm™,
MS m/z: 408(M™).
mp 125.5-126.0 °C.
30 [a]D=-95.4 ° (c=0.218, methanol)



J=5.1, 11.4Hz), 4,25-4.10 (IH, m, 3.87 (IH~ ~d, J=13.9Hz), 3.67 (1H, d,

J=13.9Hz), 3.37 (1H, dd, 1=11.7. 12.1Hz). 3.00-2.85 (IH, m, 2.71 (1H, d,

J=9.9Hz), 2.55 (1H, dd, J=5.5, 12.5Hz), 2.42 (I H dd, J1=5-1, 9.9Hz),

2.35-2.°05 10 (9H, m 1including each 3H, s. at 2.22 and 2.21ppn), 1.80-1.35

(2H, m. IR(neat) : 3350, 1630cm'. M5 mz: 368(M). HO salt: anorphous

solid. Anal. _Calcd for CrH "N?O HCQt 1.8H O: C 60.42 ; Hapdsnwesn

15 Found : C,¥B%3%) 7. 71 ;N 6.29. Exflnple 37

2-(3.4-Di chl oronhenvl ) - N- hydroxy-\-(2-(3-(S)-hvdroxynvrrolidin-I-v[)-1i81-

nhenvl et hyl | acetamtle This was prepared from

2- (3-(S)-inet hoxymet hyl oxypyrrolidin- | -yB3%-2-(S)- 20 phenyl et hanol and

3, 4-di chl orophenyl aceti ¢ acid in 32. %y el g to a procedure

simlar to that ABels&Ricth T Gl SNy ng94 *gééérr&r gsgqlo and 11. 'H NMR

(270MHz, CDCl ?) faund. AS-58.945 W .74k2 i, 67013 (I'H, dd, J=1.5, 8.1Hz), 5.61

(I'H, dd. J=5.5, 10.6Hz), 5.00-3.90 (2H, al nost f1 at br.s), 4.45-4.35 (IH,

m. 3.85 (1H, d, J=14.7Hz), 3.77 (1H, d, J=14.3Hz), 3.37 (1H, dd, J=11.0,

12.5Hz), 2.89 25 (1H, dd, J=4.7, 8. 4Hm_nla5g§2 60 (3H rr) 2,45-2.35 (IH,
1. 80- n) '

m, 2.15-2.00 (LH, : _ D H i ol 650C&.
M5 miz: 408(M ) = PR Eavaipavas : ‘r.- PLHI e 61) WO
96/ 30339 P@IJP%&%@}@@@I Cal cd for cz" H c, . C. 58.69 ; H,

2 b uor onhenvl ) ) - LLE‘%)E:PY“B)??E}EHS\?&?% @‘ '“é 8?5%@980@5‘ iy 3]’ =R ).
Dheniy et hvl | acehénylethanol and 3.4- dlﬂuorophenyhceuc acid in 53.6% yield accordmg to a
procedure similar to that described in Preparation 4, Examples 10 and 11.
'H NMR (270MHz, CDC!,) § 7.40-7.25 (5H, m), 7.18-6.95 (3H, m), 5.65 (1H, dd,
10 J=5.5, 11.4Hz), 5.00-3.90 (2H, almost flat br.s), 4.35-4.25 (1H, m), 3.82 (IH, d,
J=14.3Hz), 3.74 (1H, d, }=14.3Hz), 3.40 (1H, dd, 1=10.6, 13.2Hz}, 2.95 (1H, dt,
J=4.4, 8.8Hz), 2.75 (1H, d, }=10.6Hz}, 2.61 (IH, dd, J=5.1, 12.5H2), 2.51 (1H,
dd, J=5.5, 10.6Hz2), 2.40-2.10 (2H. m), 1.70-1.50 (1H, m).
1R(neat) : 3350, 3250, 1630cm™.
15 MS m/z: 376(M*).
HCl salt : amorphous solid.
Anal. Caled for CpoHypF,N,0;-HCI-0.5H,0 : C, 56.94 ; H, 5.73: N, 6.64 .
Found : C, §7.21 : H, 6.07 ; N, 6.63 .

ol

am 9
20 2-{Benzo[blthiophen-4-v1)-N-hydroxv-N-[2-(3-(S)-hvdroxypyrrolidin-1-y)-1-(S)-

thv tami

This was prepared from 2-(3-(S)-methoxymethyloxypyrrolidin-1-yi)-2-(R)-
phenylethanoi and (benzo[h]thiophen-4-yacetic acid in 48.8% yield according to a
procedure similar to that described in Preparation 4, Exampies 10 and 11.
25 'H NMR (270MHz, CDC!) 6 7.79 (1H, d, J=7.7Hz), 7.66 (1H, d, J=5.5Hz), 7.50-
7.20 (8H, m). 5.60 (1H. dd. J=5.5, 11.4Hz), 4.60-3.20 (2H, almost flat br.s), 4.32
(1H, d, J=13.6Hz), 4.0} (IH. d. J=13.6Hz), 4.00-3.90 (1H, m), 3.30 (1H, dd,
J=11.7, 12.1Hz2), 2.70-2.45 (3H, m), 2.28 (1H, dd, J=5.1, 10.3Hz), 2.20-2.10 (1H,
m), 1.95-1.80 (1H, m), 1.20-1.05 (I1H, m).




This was prepared from 2-(3-(S)-nethoxymet hyl oxypyrrolidin-1-yl)-2-(R)-
phenyl et hanol and 3. 4-ditl uorophenylncetic acid in 53.6%yield according to
a precedure simlar to that described T Preparati on 4, Exanples 10 and
11. {H NWR (270MHz, CDClI,) S 7.40-7.25 (511, m, 7.18-6.95 (3H, rr) 5. 65
(1H, dd, 10 J=5.5, 11.4Hz), 5.00-3.90 (2H, alnost flat br. Ei .35-4.25
(1H, m), 3.82woisspu3y, J= 14.3Hz), 3.74 (I H d, 1=14. 3HACT '{IH, dd, J
=10.6, 13.2Hz), 2.95 (IH, dt, J=4.4. 8.8Hz), 2.75 (1H, d, ' J= 10. 614z),
2.61 (IH dd. J=5.1, 12.5Hz), 2.51 (1H, dd, J=5.5, 10. 6Hz), 2.40-2.10 (2H,
m, 1.70-1.50 (1H, m. | R(neat) : 3350. 360, 1630cm' . 15 M5 mz:
376(M-). HCl salt : anorphous solid. Anal. Calcd for

C2" H72F, N, O, - HCl . 1R{#Aea? ©3400C32@6.16em*H, 5.73: N, 6.64 . Found : C 57.21 ;

H 6.07 ; N, 6.6 ¢ .39 20

2. (Benzof bl t hi ooﬁgﬁ-"g?'wb&-)hvdr oxv- N-f2-f3
(S) - hvdroxveyrr ol HQl sak |: ambiphdus (8} ph env leth vl | a c et nmi de This
was prepared fro [0)Vi g di,n<laz VL) 223 (R) -

phenyl et hanoi ?Tﬁe%%%(%’) {’mﬁ’b )&/ﬁ&w s?)é%et&I (5:&21%7%1i |5r?34 !gééyi el d
accordi ng toSa proxed d Gy £9.85 orHl, a109t.¢~'t6ﬁat described in Preparation 4,
Exanpl es 10 and 11. 25 '"H NMR (270MHz, CDC),) S 7.79 (IH, cl, J=7.7Hz),
7.66 (1H d, J=5.5Hz), 7.50- 7.20 (811 m. 560 (!H dd. J=5.5, 11.4Hz),
4.60-3.20 (2H, alnost flat br.s), 4.32 _mmluﬂ J= 13 6Hz) 4.01 ('H ci,
J=13. 6Hz), 4, 00-
m, 2.28 (I H dd, oA C - 8U , :
1.20-1.05 (!'H, Faokl e i 00820 37 1R( neat) ; 3400 3200,

m) me ' AR e
1630crn”. M5 i z: 396(rM%) quHgle;;g@d g 2 éﬁhﬁ#&éﬁg&hﬂoxyg\?@rdm-qa-w-%(*)g9 85 -

C,,H74N70, S-HO 0. 5H70 :
H 6.09 : N1I06. 27pheny]ethanol and 3.4- methylcnedxoxvphenylaceuc acid in 59.7% yield accordmg to

a procedure similar to that described in Preparation 4, Examples 10 and 11.
'"H NMR (270MHz, CDCl,) § 7.45-7.25 (SH, m), 6.85-6.70 (3H, m),5.92 (2H, s),
5.66 (1H, dd, J=5.5, 11.4Hz). 4,50-3.30 (2H, almost flat br.s), 4.30-4.20 (1H, m),
3.86(1H, d, }=13.6Hz2), 3.64 (14, d, }=13.9Hz), 3.39 (1H, 1, J=12.1Hz), 3.05-2.95
15 (1H, m), 2.72 (1H, d, J=10.3Hz), 2.59 (1H, dd, J=5.5, 12.5Hz), 2.48 (1H, dd,
J=5.5, 10.3Hz), 2.35-2.10 (2K, m), 1.65-1.50 ([H, m).
IR(neat) : 3400, 3250, 1630cm™'.
MS m/z: 384(M™).
HCI salt : amorphous solid.
20 Anal. Calcd for CyH,,N,O5-HCI-1.4H,0 : C, 56.54 ; H, 6.28; N, 6.28 ,
Found : C, 56.74 ; H, 6.38 ; N. 5.89 .

Example 41

Nacetamid
25 This was prepared from 2-(3-(5)-methoxymethyloxypyrrolidin-1-yl)-2-(R)-
phenylethanol and 3,4-difluorophenylacetic acid in 40.0% yield according to a
procedure simiiar to that described in Preparation 4, Examples 10 and 11.
'H NMR (270MHz, CDCJ,) 8 7.40-7.25 (5H, m), 6.82 (2H, d, J=8.1Hz}, 6.72-6.64
(14, m), 5.65 (1H, dd, J=S.1, 11.0Hz), 5.30-4.20 (2H, almost flat br.s), 4.40-4.30



Exnmpl e 40

N- Hvdr oxv-N-[ 2- (3-(S) - hvdroxvpyrrolldln 1-vl)-1-(9S)- phenvlethvll 2- (3. 4-
meet_hyl_enedi oxvohenvi)ncetrim de This was prepared from

2-(3-(S) - met hoxynet hyl oxypyrrolidin-1-yl)-2-(R- 10 phenylethanol and

3, 4- net hyl enedi oxyphenyl acetic acid in 59. 7% yvyield according to a
procedure S'”Vhﬂ%f%ﬁ that described in Preparation 4, Exanples 10 and 11.
"H NVR (270MHz %) 6 7.45-7.25 (5H, m), 6.85-6.70 (3M ! (2H, s),
5.66 (1H, dd, J=5.5, 1.4Hz). 4.50-3.30 (2H. alnost flat br. s), 4.30-4. 20
(1H, m, 3. 86(1H d, J=13.6Ft), 3.64 (IHd, 3=13.9Hz), 3.39 (IH t,
J=12.1Hz), 3,05-2.95 15 (IH, m, 2.72 (IH 3¢. J=10.3Hz). 2.59 (IH, dd,
J=5.5, 12.5Hz), 2.48 (IH_dd, J=5.5, 10.3Hz), 2.35-2.10 (2H, m, 1.65-1.50
(1H, n). 1R(neat) (IH3np@:863bHcd. J£488HING.74 (N dn = 14. 3823 WK) (1H-GH, Bal1t7, -

gﬁggph&USGSggl dFoﬁg 1Rk, IO%ng fn%“ 93911-1"'3 }Na@ngﬁqél élxrf“dgq 5 [f1°§§rz R

2-(3.5- plflttoroalzrserﬂ\llﬁ)dq\ﬂﬁéér . 9HN-120630((31.-'hNdr76 1¢S5 (IH m).
yrrolidin-1-vl)-14Rfear) PBBOVIBO Wb Reet amicle 25 This was prepared from
2-(3-(S)-net hﬁxyr’r‘i&{uél o§¥§yrol 1din-1-yl)-2-(R)- phenyl et hanol and

3, 4-di | | uor ophenyt {7 4 in 40. 0% vyield according to a procedure
simlar to that dexmsalbedndrfshoﬁ’mpar ation 4, Exarrpl es 10 and 11. 'H NMR
(270MHz, CDCl, 7.25 H_.in, 6,82 =8. 1Hz), 6.72-6.64 (
H ), 5.65 (lH d‘é’f“ 9312%.?01,&%1:?&& HC'SOLS»UQL Qo f(%H Haf AH, 6.64t br.s),
4.40-4.30 WO 9613F83@ :RC STIRP9H, GOB20N. 885 (1H, m), 3.86 (1H, d, J=14.3Hz),
3.74 (1H, d, J=14.3Hz), 3.41 (1H, dd, J=11.7, 12.1FE),3.10-2.950H,Iﬁ,

2.76 (1 H d.J=10.6Hz), 2. 61 (1H, dd, 3=5.1, 12.5Hz), 2.52 (1H, dd, 1=5.5,
10. 6Hz) , 2.40-2.10 (2H ), 1.70-1.55 (Hrkbarslongl’ 8(neat) : 3350, 3200,

1630cm. 5 MS f ﬁlv?-g ¥i| xypvrrolidi
To a stirred solution of (R)-(+)-1-benzyl-3-pyrrolidinol (5.00g, 28mmot) and
D-camphor-10-sulfonic acid (6.97¢g, 30mmol) in CH,Cly(10m!) was added 3,4-dihydro-
ZH-pyran (20mi) at rt and the reaction mixture was stirred for 14h (in most cases, the
reaction was completed after exothermic reaction subsided). The reaction mixture was
15 diluted with CH,Cl, (100ml), washed with saturated NaHCO, aqueous solution, dried
(N2,S0,), and concentrated to give brown oil. This was purified by column
chromatography(silica gel:200g. CH,Cl,/MeOH:40/1 as eluent) to give 8.78g (97.6%)
of desired compound as brown oil.
‘H NMR (270MHz, CDCI,) § 7.34-7.22 (5H, m), 4.61 (0.5H, dd, J=2.9, 4.4Hz),
20 4.54 (0.5H, dd, J=2.9, 4.4Hz), 4.42-4.3] (1H, m), 3.90-3.79 (1H, m), 3.67 (1H, d,
J=12.8H2), 3.59 (0.5H, d, ]=12.8Hz), 3.58 (0.5H, d, J=12.8Hz), 3.50-3.40 (1H,
m), 2.88 (0.5H. dd., J=6.6, 10.3Hz), 2.74-2.45 (3.5H, m), 2.25-2.05 (1H, m), 1.95-
1.45 (7H, m).

reporation
25 - dropy)anyloxypyrrolidine
Amixtureof | -benzyl-3-(R)-tetrahydropyranyloxypyrrolidine(8.78g,27.3mmol)
and Pearlman’s catalyst (3.50g) in MeOH (100ml) was stirred under hydrogen
atmosphere at rt for 4h. Alter removal of the catalyst by Celite filtration, the filtrate

was concentrated to give 5.74g of clear light brown oil. This was used for the next



HCl salt : anorphous solid. Anal. Calcd for C20H,,F, N O -HCO-0.5H O : C
56.94 ; H, 5.73; N, 6.64 . Found : C 57.01 ; H 5.93; N 6.45 . 10

1- Berzw—3—(R—t et rahydi —@avr nn vl exvavrrotktdrre—Fo a stt+r+red—sotutton of—
(R -(+)-1-benzyl -3-pyrrolidinol (5.00g, 28mmol) and D canphor-10-sulfonic
acid (6.97g, 30mmol) in CH2C 2(1 O ) was added 3, 4-di hydro- 2H pyran (20m)
at rt and t hewbegsbsson m xture was stirred for 14h (i n nesromasmsm t he
reaction was conpleted after exotherm c reaction subsided). The reaction

m xture was 15 diluted with CH/7C 2 (100m ), washed wi th saturated NaHCO3
aqueous solution, dried (Na,SQ), and concentrated to give brown oil. This
was purified by coI umm chr omat ogr aphy( si | $%a gel : 200g, CH2Cl 2/ MeOH: 40/ 1 as
el uent) to give desired conpound as brown oil. "H NWR
(270Mz, &DA 3) B %558;4(\'3@2@%9‘0" ""4.61 (0.5H dd, J=2.9, 4.4Hz), 20
4.54 (0.5H, dd, J=2.9, 4.4Hz), 4.42-4.31 ( IHn)390379(1H m, 3.67

(1H, d, J=12.8Hz 8Hz)
550-3 40 (11 o IRITPR o U5 i 8O 443 §<1@§@W§%§6z§4§w
2.25-2.05 (1H, m3. 5338511, rn153("'ma 80n(§H m).chifl- he &K, an). 25

3-(R)-Tetrahvcl ronvrnnvl oxvnvrrolidine A m xture of |

- benzyl - 3- (R) - t et rahydr opyranyl oxypyrrol i di ne(8.78g, 27.3mmwol) and
Pear| man' s cat al yst (3 509) in I\/EC]-I ( 1Bepermptiond st i rred under hydrogen
at nosphere afg ; b1y el it ;
filtration. .
brown oil. This whenylsdh-RortetrahxdigRypnMXyYQRIRIBEa ERPO6| O0S20 39
reaction wthout puri [ J}Mg, x 2 s),
4.45-4.30 (1H, ), 3. é*oﬁ'%"pgnﬁﬁ‘ r%c{m%g%wglsgp ﬁi(pﬁ% (%332(2%"19)8%8(5H
m, 2.00-1.40 (814} ('thm@ib#r(éppébﬁ mn@’nm?@'{@ofe wes refluxed with stirging fos

cl rol 2vrnnvl oxypyfy, OIEl/éyoﬂmgn ¥F e LsDRER lga sl 0dks (Rbrown oil, wh:ch was purified by

Phenvl - 2- ( 3- %R) t et r nhvdr onvr nnvl oxvpvrrofidin-1l-vf)et
column chromatography(silica ge!:100g, CH,Cl,/MeO 40/1 to 15/1 as eluent) to

afford 1.68g (69.3%) of clear light brown oil as about 2 to | mixture of title

compounds in which 1-(S)-phenyl-2-(3-(R)-tetrahydro-pyranyloxypyrrolidin-1-yljethanol

was main.

'H NMR (270MHz, CDC);) 6 7.40-7.24 (SH, m), 4.72 and 4.68 (total 0.67H,
15 app.each d, J=2.6Hz, OCHO), 4.63-4.55'(IH,m, PhCHOH and OCHO), 4.43-4.25

(1H, m, OCHCH,N), 3.89-3.81 (1.67H,m), 3.52-3.46 (1.33H, m), 2.88-2.47 (5.33H,

m), 2.15-1.90 2H, m), 1.86-1.66 (3H, m), 1.58-1.51 {4H, m).

20 -N-tetra r 3 tami
Toastirred solution of 1-(5)-phenyl-2-(3-(R)-tetrahydropyranyloxypyrrolidin-1-
yDethanol (1.67g, 5.73mmol) and Et,N (0.96ml, 6.88mmol) in CH,Cl, (20mi) was
added dropwise mesy! chloride (0.53ml, 6.88mmol) at 0 °C. The reaction mixture
was stirred at rt for 16h. The reaction mixture was washed with saturated NaHCO,
25 aqueous solution and brine, dried(Na,SO;), and concentrated to give 2.02g of brown
oil. This oil was used for next reaction without purification.
'H NMR (270MHz, CDCI,) § 7.42-7.30 (SH, m), 4.94 (1H, dd, J=5.9, 8.1Hz,
PhCHC)), 4.60 and 4.52 (total |H, each m, OCHO), 4.35-4.31 (1H, m, OCHCH,N),



A m xture of 3-(R)-tetrahydropyranyl oxypyrrolidine (1.43g. 8.32 mmol) and
(S)-(-)-styrene oxide (1.00;, 8.32mmol) in EtOH (10m ) was refluxed with
stirring for |h. Evaporation of the solvent gave 3.098g_of brown oil,

whi ch was purified by 10 colum chronmat ography(silica gel:|00g,

CH7Cl 2/ MeOH: 40/ 1 to 1511 as eluent) to afford 1.68g (69.3% of clear |ight
brown oil as about 2 to | mxture of title conpounds in_which

1-(S) - phenyl -\EQW) -t et rahydr o- pyranyl oxypyrrolidin- 1-WWBI was
main. 1H NVR (270MHz, CDCll1l) 6 7.40-7.24 (5H, m), 4.72 and'" 4.68 (total
0.67H, 15 app.each d, 1=2.6Hz, OCHO, 4.63-4.55 (1 H m PhCHOH and OCHO),
4.43-4.25 (1H, m OCHCH2N), 3.89-3.81 (14®67H n), 3.52-3.46 (1.33H m,
2.88-2.47 (5. 33I—% g) 2. 15-%. 90 $2H [ n?’., 1.86-1.66 (3H, rn), 1.58-1.51
(4H, in). Exanpl &5%3-83CH maT 315 bt sHemdh-P-IREH, m), 3.02-2.69 (3H, m), 2.66-

1l - (. S) - phenvi - 22 68 ¢RI} eB8-alsvdnopyy, amel 0KY@Ur fgl i di n-1- 20
yl )ethyl | -N-tetrahydl vr.nn%llnfg@/racct am de To a stirred solution of

1- (S) - phenyl - 2- ( 3- ( Rf* Bt W5y PRSP SR OIS 6F-P38 - T3mma)) ped Paitar- (1. 67g,
5.73mml ) and Et hydrdpPrafyitdrobSinavolehed, 16. s8Hatel) 3n €T OmYYaS:s (G960 OpW se

mesyl chl ori.de (Qi-rr?.?@f ﬁﬁéﬁ.ﬁ}r%rroleJ at. O T. The reaction mxture was stirred
at rt for 16h. TREMESLCY N TS VR AHE s SHISENRict +ilier with CHCINAPRRDR 25
aqueous sol uti onwashell Bith sByraeld INaICRR25636)s sontidn GOd BERE, I de@ ANBSOYI ¥Rg 2. 029
of brown oil. This. 'tgj }ﬁ/a‘;s us 9 ft()ﬁ1 next, r action w thout purification. "H
NMR (270MHz, ? g‘t Riv 35 g BLHOVIP 4! 4°'ET’PE uggd foryths next rgactiey,
PhcHCl ), 4.60 andithtuGgrificaioal | H, each in, OCEQ), 4.35-4.31 (1H, m
TR 0T e, o e died oo Sl
1.88-1.67 (I8H, richloramenyBeeicdtacidn) (1. Algri x6.88emafl).cr amte ahdingii-3ig3-

(0. 8060, 6. semmoy o TR BRAReiE Chidn G TR Y MBI o1
The reaction mi & 8hmmalkiy Gt himiamesistiretd lautiddr QiSbh TBE?E@EGoN( BBNEY wanashed
with saturated NegdaByaf 4GS Eah%b'. qaa.emdﬁgrgbgﬁrd &gggugggﬁggg%aﬁ‘d

concentrated to give 2.59g ¢ rown orl. Ti € next
reaction concentrated to give 4.12g of brown oil. This oil was purified by column

15 chromatography (silica gel:100g. CH,Cl,/MeOH:50/1 to 40/1 as eluent) to give
2.22g(67.1%) of pale yellow oil.

phenylethyllacetamide
20 A mixture of above amide derivative (2.20g, 3.81mmol) and HCl gas

containing MeOH (10ml) was stirred at rt for th. The reaction mixture was
concentrated, basified with NH, aqueous solution, and extracted with CH,Cl, (30ml).
The extract was washed with brine, dried (Na,SO,), and concentrated to give light
brown powder. This was collecied by filtration and washed with hexane to afford
25 1.117g (71.6%) of light brown powder.
'H NMR (270MHz, CDCl,) § 7.41-7.28 (7H, m), 7.13 (1H, dd, ] =1.8, 8.4Hz), 5.61
(1H, dd, 1=5.5, 10.6Hz), 4.50-3.50 (2H, almost flat br.s), 4.40-4.35 (tH, m), 3.84
(1H, d, J=14.7Hz), 3.77 (1H. d, J=14.3Hz), 3.38 (1H, dd, 1=11.0, 12.1Hz), 2.94-
2.85 (1H, m), 2.74-2.63 (3H. m), 2.44-2.35 (1H, m), 2.15-2.01 (1H, m), 1.80-1.65
30 (1H, m).IR(KBr) : 3250, 1650cm".



W thout purification. A m xture of the above crude am ne derivative (2.59qg,
5.73mml ), 3,4- 10 dichlorophenyl acetic acid (1.41g, 6.88mmwl), and

1- ethyt=3- ( 3- —di net hyl am nopr opyl yTartourTmrcre hydr ochl orTde (abbrevi at ed
as WBC, 1.32g, 6.88mmol) in CH2Cl2 (15m ) was stirred at rt for 0.5h. The
reaction mxture was washed with saturated NaHCO aqueous sol ution and
brine, dried wbleifd9), and concentrated to give 4.12g offCHPRMMOB | . Thi s
oil was purified by colum 15 chronmatography (silica gel: 100g.

CH?Cl ?1MeOH: 5011 to 4011 as eluent) to give 2.229(67.1 % of pale yellow
oil. Exmmle 43 2-(3 4-Di chl orophenvl) - N- hydr ox
y-N-(2-(3-(R)-hvdroxvtzrrolidin- 1 -v1)-1 ()- ohenylethyll atcetam de 20 A
m xture of above Mgringe: si@mvati ve (2. 20g, 3.81mmmol) and HCl gas containing
MeOH (10m ) was i_flrred at rt f? I h. The reaction m xture was
concentrated, badl¥is¥h’ ¥PYANEEqueous sol ution, and extracted with CH?Cl 2
(30nmt). The ext rﬁ&ﬁt CARE Mﬁsnle,dcw,ommmsaeo cist.eot KNRIKOK) 6.0ANHound: C,
concentrated to g ?gb yvn powder. This was collected by filtration
and washed vvith n 'a'?‘f d 25 1.117g (71.69% of |ight brown powder.
"H NMR (270MHz, CDCI,) 6 7.41-7.28 (7H, in), 7.13 (1H, dd, J =1.8, 8.4Hz),

5.61 (IH_ dd, J=5.5, 10.6Hz), 4.50-3.50 (214  alnost flat br.s), 4.40-4.35
(IN, m), 3.8 C]—IdJ147Hz)377(-. .J—143Hz)338(IH,dd,
1=11.0, 12.1Hz), Z Shi@Bph DxTM-0- BARY-Birlirordpyriblid 0H, in),
2.15-2. 01 (1H, M, 1.80-1. 65 . 30(|||, m. | R(KBr) : 3250, 1650cm ' .

W96130339 PCTUM iz 408(M ) HC1l salt : anorphous solid.
Anal . Cal cd for C2,, HTRE whs @-ebi@&i 8bin R-(RGév3h RiGgpytan yiaxyBgrolidine Gnd 9R)-Found: C,

?gxizl\lﬂﬁ 2- E fghchf%??‘ﬁp";‘r“e “{F%(I ype?d ﬂﬁ%or m%% Fe BBl QRRENY it Nesfbed in

Examples 3 to 5.
'H NMR (270MHz, CDCl,) § 7.38 (1H, d, J=8.4Hz), 7.36-7.25 (6H, m), 7.13 (1H,
dd, J =1.8, 8.1Hz), 5.64 (1H, dd, J=5.1, 11.0Hz), 5.00-3.50 (2H, almost flat br.s),
4.35-4.25 (1H, m), 3.84 (1H, d, J=14,3Hz), 3.73 (1H, d, 1=13.2Hz), 3.40 (1H, dd,
J=11.4, 12.5Hz), 3.05-2.95 (1H, m), 2.74 (1H, br.d, I=10.3Hz), 2.62 (1H, dd,
15 }=5.1, 12.5Hz), 2.51 (1H, dd, J=35.5, 10.6Hz2), 2.40-2.25 (1H, m), 2.25-2.10 (1H,
m), 1.70-1.55 (1H, m).
1R(KBr) : 3400, 3200, 1640cm™.
MS m/z : 408(M*)
HC] salt : amorphous solid
20 Anal. Caled for CyH,,CLN,O4-HCI-0.5H,0: C,52.82; H, 5.32; N, 6.16. Found: C,
52.71; H, 5.59; N, 6.15.

Preparation 11
-1- hylphenyi)-1,2-cthan

A mixture of 3-methylstyrene (1.69ml, 12.7mmol), and AD-mix-o (17.78g,

25 12.7mmo}) in water (65ml) and /-BuOH (65m) was stirred at O °C for 3.5h. To this
reaction mixture was added Na,SO, (20g) and the mixture was stirred at rt for 1h. The
reaction mixture was extracted with ethy) acetate. The extract was washed with brine,

dried (Na,SO,), and concentraled to give 2.07g of tight brown oil, which was purified

by column chromatography (silica gel: 1102, ethyl acetate/hexane:3/2) to afford



phenvl et hyl | acet am de This was prepared from

3-(R) -tetrahydropyranyl oxypyrrolidine and (R -(+)- styrene oxide in 33.3%
yield according to the procedure simlar to that described in 10 Exanpl es
3 +0-5—H NWR (270WAz;—TDCl,) 6 7.38 (I H, d, J =8.4Hz), 7.36-7.25 (6H,
m. 7.13 (1H, dd, J =1.8, S. | Hz), 5.64 (1 H dd, J =5.1, 11.0Hz),
5.00-3.50 (2H, alnost flat br.s), 4.35-4.25 (1H m, d,

J=14. 3Hz), WOS3PH d, J=13.2Hz), 3.40 (1H, dd, lel%ﬁ%&@ﬁz),
3.05-2.95 (OH, m, 2.74 (1H, br.d, J=10.3Hz), 2.62 (1H, dd, 15 3 =5.1,
12.5Hz), 2.51 (1 H dd, J =5.5, 10.6Hz), 2.40-2.25 (1H, m, 2.25-2,10 (IH,
m, 1.70-1.55 (IH, n). 1R(KBr) : 3400, 32D0, 1640cm'. Ms niz : 408(M)

HC salt : anorphous solid 20 Anal. Calcd for C ,H'AjN O -HC -0.5H7O
C, 52.82; H, 5.32;8908%) afalesireg prpduct @s lightpropoilyy ™ 5 59-° N 6. 15. Prepnrntion

1 (S)-1-(3- Mk =l ;tucm ne7.d, 7.719d), A199X9 G no)f 4.77
3-net hyl styrene %M‘gm@m?ﬂ d‘)ﬁcl]a o (1 ) o

N
water (65nl) andiH.- @Jdﬁ%”@@f’r’iﬂjz)i\/\é 4é’t“°ri"bd gﬁ(ﬁd“&br éggﬁ‘ ‘%SJF ]7n’m) )

reaction mxturg)was) addesy Na4PG 15(ER0Y), and (ttherR).xture was stirred at rt
for I|h. The reaction mxture was extracted with ethyl acetate. The extract

was washed with brine, dried (Na2SO4), and concentrated to give 2.07g of

l'i ght browngoil, which was purified Mu_n_m chromat ography (silica gel:
110" ethyl acet ate/ hexane 3/2 96J3 3339 PCT/ n96100820 42
1.899(98% of déeiri-eeMpihyg gil. "H NWVR (270MHz, CDCl)) S
7.24 (1 H dd, J =7.% 4. ssza soﬂmw ar QQ '(Ghbemy]nhemyl)?m-et(wmwlddl 788:3. 7,

?1]|_-|HZ%3r g) 742( %g %}%ol)s)m 'ne}x-?e 43 Ms 1§deg Etolﬁ%&sul‘}m 1 ]cElém&el (QH@ 2.82
(3- Met hvl ohen) vip, 9hn&ﬂ)hmeddhmblhﬂammsm1nmtne(l 58g, 12. 9mmol) at 0 °C and thc reacuon
10 mixture was stirred at 0 °C to 1 for 17k, The reaction mixture was acidified with 6N

=]

HCI aqueous solution and extracted with CH,Cl,. The extract was washed with water
and brine, dried (Na,S0O,), and concentrated to give 3.02g of yellow oil, which was
purified by column chromatography (silica gel: 100g, ethyl acetate/hexane:1/9 to 1/3)
to afford 2.63g (73%) of desired product as light yelldw oil. Its optical purity was
15 97% ee by HPLC employing a chiral stationary phase (chiral pak AS, Daicel Chemical
Industries, eluted with n-hexane/E{QH:98/2; detection time: 55min for (R)-isomer
59min for (S)-isomer).
'H NMR (270MHz, CDCl,) 8 7.77 (2K, d, J=8.4H2), 7.33 (2H, d, J1=8.1Hz), 7.22
(1H, dd. J=7.7. 8.1Hz), 7.15-7.05 (3H, m), 4.94 (1H, ddd, J]=2.9, 2.9, 8.4Hz), 4.15
20 (1H, dd, J=2.9, 10.3Hz), 4.04 (IH, dd, J=8.4, 10.3Hz), 2.54 (1H, br.d, J=2.9Hz),
2.45 (3H, s), 2.33 (3H, ), 1.58 (3H. 5).

Preparation 13
2.(3-£S)-Methoxymethyloxypyvrrotidin-1-y0-1-(9-(3-methyiphenyh-ethanol and 2-(3-

25 A mixture of (5)-1-(3-methylpheny!)-1,2-ethanediol 2-tosylate (2.63g,
8.59mmol), (5)-3-methoxymethyloxypyrrolidine (1.24g, 9.45mmol), and K,CO,
(1.31g, 9.45mmol) in ethanol (25mI) was refluxed with stirring for 2h. After removal
of the solvent by evaporation, the residue was diluted with water and extracted with

CH,Cl,. The extract was washed with brine. dried (N2,S0,), and concentrated to give




To a stirred solution of (S)-1-(3- heth&lphenyl) 1, 2- et hanedi ol (1.78g,
11. 7mmol ) in pyridine (35inl) was added p- toluenesulfonyl chloride (2.46g,

12. 9nwel ), and—4-di met hyl-am nopyri dirme—~t+-58g—%2. Int notj—at— 0 C and the

reaction 10 m xture was stirred at 0O Cto ri for 17h. The reaction m xture
was acidified wwth 6N HC aqueous solution and extracted with CH/Cl12. The
extract was weobgdssi th water and brine, dried (Na, SO ) pcrirdemogaacent r at ed
to give 3.02g of yellow oil, which was purified by colum chronat ography
(silica gel: 100g, ethyl acetate/hexane: 1/9 to 113) to afford 2.63g (73%
of desired product as light yellow oil. ilnopti cal purity was 15 97% ee by
HPLC enpl oying a chiral stationary phase (Chiral pak AS, Daicel Chem cal

I ndustries, elut eﬂ;wéffbrdwnrwa\m% Wd cgﬁﬁwﬁ(éﬁﬂoﬁiﬁlo% (s.ﬁarg]dmi
(R -isonmer 59mn_f ;@ f?"?Ci)S

1=8. 4Hz), 7.33 (2¢Hz<'é|z Ps‘a&'é 151&)‘0 le/”z‘? 1f{ﬂi(H rd%i(%f"iﬁ?m

(3H, in). 4.94 (|¢;5d\ggq,ajl§abgo“n20,|9 8.4Hz), 4.15 20 (1H, dd J 2 9,
10. 3Hz), 4.04 (I H 2. 45

1H, =

(378). 5 33 (aHH MR @IadHEaicnd Fher Bsditnl m 903k, G Lb T ot
a1~ tg;] % t rolt Igd: n- %;HOI?)l?l(sS)(e 68; ety bmh eoH D, ?th 51}|3(¢DOGH fd, luelttsﬁi-l(ﬁoca,ox

met hoxymet hvl oxy2vrrlitlin-J- vl nhe et hn
mixture of (S)-l-%lé-ﬁ%i“r‘fc?mp‘h Wy’l)ocﬁge{%%l Hiof- =4 |Qﬁ% '13@534
?ngrlnml)g 4£(SS) ?)qmmmoigyo@gmmxypynnelwdngﬁ OTHCHN )93.481010H ) dd,3ed.2{2CO3

: : Mo e re
Af t ergrem)val ldr‘ﬂél Mh{-{ éyme(bé‘gaag )i?%g Té@?gﬁ&)ﬁggﬁ %tép wth
wat er and ext ractB€B W&t‘i-{zd@}ﬂwh_}z 3.%he. Sebéir.acsg (%%%T?aéggg%égggbngmigogrll edf
Na2SQH4), and con t ve ) : 0
E)r own oi)l , \%ﬂi ch ‘ég@}%ﬁr'?e)f Fég (%';Hr sg‘o‘?{p' ’%%r"gr@t ography (silica gel:| 108,
CH2Cl 2/ MeOH: 1511 to 10/1) to afford 1.72g (76% of 3 to 2 m xture of

desired products as a |ight brown oil. E' H NVR. (270MHz, CDCI,) 6 7.26-7.05
(4H, m, 4.68 (0.6H, dd, J=2.9, 10 6Hz, —M@aﬁé—o—o, 467(0 6H. d, J
=7,0Hz. CCH, O, 4 ‘ ypifrolifing

m_HZO) 4.59 (0. X . r 'dz vranyig 4c§mgﬁlde

This was prepared from a mixture of 2-(3-(5)-methoxymethyloxypyrrolidin-1-
15 yN-1-(S)-(3-methylphenylethanol and 2-(3-(S)-methoxymethyloxypyrrolidin-1-yl)-2-(R)-

(3-methylphenyl)ethanol in 60% yield according to the procedure similar to that

described in Example 4.
'H NMR (270MHz. CDC),) 6 7.39 (0.5H, d, J=1.8Hz), 7.35 (0.5H, d, J=8.4Hz),
7.27-7.02 (5.5H, m), 6.96 (0.5H. dd, J=1.8, 8.4Hz), 5.65 (0.5H, dd, J=5.l,
20 11.4Hz, PhCHN), 5.52 (0.5H, dd, }=4.8,11.0Hz, PhCBN), 5.30-5.20 (lH, m,
NOCRO), 4.64 (0.5H. d, J=6.6Hz, OCH,0), 4.63 (0.5H, d, }=7.0Hz, OCH,0),
4.61 (0.5H, d, J=6.6Hz, OCH,0), 4.60 (0.5H, d, J=6.6Hz, OCH,0), 4.30-4.20
(0.5H, m, OCHCH,N), 4.20-4.10 (0.5H, m, OCHCH,N), 4.06-3.85 (3H, m), 3.56-
3.36 (1.5H, m), 3.35 (1.5H. s. OMe). 3.34 (}.5H, s, OMe), 3.24-3.10 (0.5H, m},
25 3.01-2.80 (2H, m), 2.66-2.40 (3H, m), 2,34 (}.5H, 5), 2.28 (1.5H, s5), 2.15-1.15 (8H,

m}.

Example 46




(0.6H, m OCICH N), 4.24-4.16 (O 4H, m OCHCH, N ), 3.88 (O 4H, dd, J=6.2,
10. 6Hz, CHCH, O14), 3.79 (0.4H, dd, 3 =5.8, 11.0Hz, CHCH 20H), 3.47 (0.4H,
dd, J=5.8, 6.2Hz, NCHPh), 3.38 (1.8H, s), 3.33 (1 2H, s), 3.05-2.92
(1-2%4—m) 2.82- 102740 (4H ™, 2.35 (3H s), 2.25-1.50 (3H in).
Exanpl e 45 2-(3.4-Di chl oroohenyi)-Nf2-(3-(S)-netbox

viret hvl oxypyrrolidi'n-1-v1}-1-(S)-(3

met hvl phenvwpeednyddl - N-t Cl r ahvdr oovr anvl oxvncet am de ThFSTRY® prepar ed from
a mxture of 2-(3-(.)-nethoxynethyl oxypyrrolidin-1- 15

yl)-1-(S)-(3-net hyl phenyl ) et hanol and

2- (13- (S) - met hoxynet hyl oxypyrrolidin-1-yl342-(R)- (3-methyl phenyl)etltano!
in 60% yi eId according to the procedure simlar to that described in
Exanpl € 4. 'H NVR ( 2HB8MaiznrepdRCre) 263 .7-dgblofophes )-Nef2-Gr (D-meghoxymethyioxyn 51 d,

18 At 7 2Tk SRt o ng Ry SRSl féqahyama,yr&yw&ymandamﬁb (0. 5H

5.30-5.20 (1H, peldNGOHD)g zo4heaw¢oo(e®r5_s.tm'hrd° thpEgpsEingd InCeRMPIE S 4. 63 (0. 5H, d,

Sl s D H 2 Oy, 0 d,0H=6. 6Hz,
OCHZO) 430426"‘1'{‘8 759”5 CB%A %ﬂ@%:ﬂc'#%)ssgéhﬁ dd,0=5H, d.0

10 (0,5
4.06-3.85 (811, PheHN), 3356-333”36'“(%@'?4 38&)““§ é%“‘E-’szsEOCI@n"%ﬁq%
a) 1. 5; 32, (.O Me) d ?54sr$z Jébd@péHs)aor 502(5H3al%312182189r(2151,-1xm328 GBH, ?"48 EgH
4-Di chl or auhen) Ji)lm- h- . POV B. 243 qﬂrgﬁ"‘s 1= e P8P B,

ovrrofldin-1_yl)=1-(8§ sk3: 255%u, ! p_hfslylto)&{z) 12t 40k 7l 38 @H, ) incthdiA® 386130339
PGT13P96| 00820 44 Thl S was

2- (3. 4-cl i chl or 8phatepm). N-“[%BZ@H(:@)) ensaﬁaamtw oxy- pyrrolidin- 1 -yl)- I
-(5) - (3-meydhy! phapeh) etdssl Jasbed-et r ahydr opyr anyl oxyacet am dei n77% y| eld
according to th%sprocedure simlar to that described in Exanple 5 'H NMR
(270MHz, CDCL, ) M® M#143 (M8 (7H, n), 5.59 ()H, dd, J=5.1, 11.0Hz, 5

PhG 3N), 4. 35- 419 shid: dhorPRouSkiBt) . 3.85 (1 H, d. J=14. 3Hz, COCH2Ph), 3. 74
gi_HH, ddd’ J=1s. 8.‘5%1’ CC%];'&!” &,H,;C%NS(S’ IgC IOJP(!%HC ﬁ'a’l"ﬁt beaN E)FISSFoumtz) 3.38

S1.85; H, 5.72; N, 5.47.

15 Example 47
N-H-(S)-(4—Chloronhcnvl)-Z-(S-(S)—hvdroxvnvrrol'idin- I-yDethyll-2-{3.4-

ichl eD-N-hyer
This was prepared from 4-chlorostyrene and 3-(5)-methoxymethyloxypyrrolidine

in 12% overall yield according to a procedure similar to that described in Examples
20 7101l
'H NMR (270MHz. CDCl;) 6 7.40 (1H, d, J=2.2Hz), 7.36 (1H, d, J=8.4Hz), 7.30-
7.20 (4H, m), 7.14 (1H, dd, J=2.2, 8.1Hz), 5.58 (1H, dd, ]=5.1, 11.0Hz, PhCHN},
5.00-3.00 (2H, almost flat br.s, OHx2), 4.35-4.25 (1H, m, CHOH), 3.85 (1H, d,
1=14.3Hz. COCH,Ph), 3.72 (1H, d. J=13.9Hz, COCH,Ph), 3.33 (1H, 1. J=11.7Hz),
25 3.00-2.85 (1H. m), 2.74 (1H.br.d, J=10.3H2), 2.65 (1H, dd, J=5.1, 12.5Hz), 2.60-
2.45 (1H, m), 2.45-2.25 (1H, m), 2.25-2.05 (1H, m), 1.70-1.50 (1H, m).
HCI salt : amorphous solid
1R(KBr) : 3400, 3100, 1650cm.
MS m/z : 443(M+H)".
30 Anal. Calcd for CyH,,CliN,OyHCI-0.7H,0: C,48.74; H, 4.79; N, 5.68. Found: C,



J=11.7, 12.1Hz), 3.00-2.90 (IH m, 2.73 (IH br.d, 1=10.6Hz), 2.62 (IH, dd,
J=5.1, 12.5Hz). 2.53 (1H, dd, 1=5.5, 10.6Hz), 2.40-2.25 (4H, m including
3H, -s—=at 2.30ppm). 2.23-2.07 (I H—W,; I.o65-I.55 (IN, M. 10 I R(neat) :
3350, 1650cm . MsS mz : 422(M) HCl salt : anorphous solid Anal. Calcd
for C21H2, d 2N20.,, HC -1.5H2O0 C,51.81; H, 5.80; N, 5.75. Found: C,

51.85; H, 5. 79%psese3B. 47. 15 Exanple 47 PCT/IP96/00820
N-11-(S)-(4-Chl prophRnli)-2-(3-(S)-hydroxvpvrrolidin-i-Yl)ethyll-2-(3.4-

di chl arol 2hcnXi )-N-iii-di-oxX, iceinnside This was prepared from
4-chlorostyrene and 3-(S)-nethoxymet hyl oxypyrrolidine in 12%overall yield
according to a procedure simlar to that described in Exanples 20 7 to 11.
"H NVR (270MHz. @9QI5; H,6.27; 0SSBH, d, J =2.2Hz), 7.36 (IH d, J =8.4Hz),
7.30- 7.20 (4H, m, 7.14 (1H, dd. J=2.2, 8. 1Hz), 5.58 (1H, dd, J=5.1,

11. OHz, PhCHN), 5.00-3.00 (2H, alnost flat br.s, OHx2), 4.35-4.25 (IH in,
CHOH), 3.85 (1H, d, J=14.3Hz, COCH, Ph)L_M_&l H, d, J =13.9Hz, COCH2Ph),
3.33 (1H, t, J=I ) s

2. 65 (IH dd, J=57F=¥2"5

2.25-2.05 (1H uqll el P 0. : . ad Y 1O WO roX
3400, 3100 650cm ;' . B . :, / - .nCal cd for

C2" H2i C1, N, O - HCI RETAMBEE es T ourrd. C, WD 96( 30339
PCr1JP96108211 45 4911515wa|§ 5:e2:31red\l r50n584lﬁamhpi>enﬂﬂen2 and (S)

Ez 4m,D| 2![ ;}Lg;gggﬁ@%gc}é{]ywsl?%g%?%%ds%]1‘112%g% Sve?’aﬂ y\eﬁiJ corgx\{sg rt(?’!\ Ipldolcerh lre sv l 1-(S1-
2- (3. 4- di ehl or onhenlyalt Yesbtithed dw ExampMs-71t@-1{.3- ( S) -
hydroxvnvrrolidi nl'nltﬁi\{ lcis'e kcgr@zét(o%'ogwrgg)éy P-Qgshto}{iré 'ar%rQYllel tﬁﬁe&ﬁ%tﬂ& during
10 the following reactions (mesylation, addition of THPONH,, and acylation).
'H NMR (270MHz, CDCly) 6 7.40-7.26 (4H, m), 7.12 (0.5H, dd, F=2.2, 8.4H2),
7.11(0.5H, dd, J=2.6, 8.4Hz), 6.84 (2H, d, J=8.4Hz), 5.70-5.60 (1H, m, PhACHN),
4.50-4.40 (0.5H. m. CHOH), 4.50-3.00 (2H, aimost flat br.s, OHx2), 4.40-4.30
(0.5H, m, CHOH), 3.84 (lH, d, J=14.3Hz, COCH,Ph), 3.79 (3H, s), 3.73 (IH, d,
15 J=14.7Hz, COCH,Ph), 3.65-3.40 (1H, m}, 3.15-3.00 (1H, m), 2.90-2.40 (4H, m),
2.30-2.10 (IH, m), 1.90-1.78 (0.5H, m), 1.78-1.60 (0.5H, m).
HCI salt : amorphous solid
1R(KBr) ; 3400, 3150, 1650¢cm™.
MS m/z : 433(M™)
20 Anal, Calcd for C,H,,CI,N,O,-HCI-2.5H,0: C,48.43; H, 5.81; N, 5.38. Found: C,
48.21; H, 5.75; N, 5.35.

triflyoromethylphenyhethvillacetamide
25 This was prepared from 3-trifluoromethyistyrene and 3-(5)-methoxymethyloxy-

pyrrolidine in 25.3% overal! yield according 1o a procedure similar to that described
in Examples 7 to 11.

'H NMR (270MHz, CDCI,) § 7.60-7.35 (6H, m), 7.20-7.10 (IH, m), 5.65 (lH, dd,
J=5.5, 11.0Hz, PhCHN), 4.40-4.30 (IH, m, CHOH), 3.90 (1H, d, }=13.9Hzg,



1a)

Thi s was—preparet—tromA4-rethoxystyrene and 3-(S)~

met hoxyr net hyl oxypyrrolidine in 5. 2% overall yield according to a procedure
simlar to that described in Exanples 7 to 11. In this_—case racem zation
oceur+ed at |-positiomto afford the title conpounds during 10 the

foll ow ng reactions (nesylation, addition of THPONH2, and acylation). 'H
NVR (270MHz, CDC],) 6 7.40-7.26 (4H, in), 7.12 (0.5H, ?}’mg, 8.4Hz),
7.11 (0. 5H, wixbsn®s®. 6, 8.4Hz). 6.84 (2H, d, J=8.4Hz), 5.70-5. (1H, m
PhG -IN, 4.50-4.40 (0.5H m CUUGH), 4.50-3.00 (2H, alnost flat br.s,
gjx2), 4.40-4.30 (O SH, in, QIOH), 3.84 (1 H d, J =14. 3Hz, COCPh) 3.79

(3H, s), 3.73 (1H, d, 15|—14 711z, COG4 Ph), 3.65-3.40 (tH, , 3.15-3.00
(1H, in), 2.90-2.40 in 2. 30- 0-1 4) in),
1.78-1. 60 (o 5H:0€@1P Hd T Mahn?"ﬁhclﬁfgkc(tw]’ '&93 iﬂ%é)’ =3 go ?f@o
1650c&n' . éoogﬂgﬁ.( M) 2 291,651@|H mﬁalsadm @, (251 AGI6HR), QISORC0. (BHEH, O

C, 48.43; H. 581 C, .21; H, 5.75; N, 5.35. Examlie 49

2-(3.4-Dicchl ombplh@'nW;“IﬂW})droxv N-f2 (3-L
, hvdr roxvovrr ol h@(ﬂaﬂ |?4U6 )3030 (19} 5¢c6:4-

tr| f hr or onet hvl ohenvl Yetitvlilncetanticle 25 This was prepared from
4-trifl uor et hYISso4pr éi&Mind 3(S) - met hoxynet hyl oxy- pyrrolidine in 25.3%
overal | yield agepest NGhothoads Wridcedur e SI mlar to that described in

e 110 i AEIE i Sy o Sl gt 10

3.90 (1H, d, 1=3890Hz, 4 WMOMNEIA4339 PGT/JP96100820 46 COG Ph), 3.73 (1 H,
d. J =12.5Hz, COCIJ,Ph), 3.34 (1 H, dd, J =11.0, 12.5Hz), 3.00-2.90 (1 H,
m, 2.75-2.65 (2H, n), 2.54 (1 H, dd, J =5.1, 10.6Hz), 2.50-2.00 (4H m,
1,70-1.55 (1H, n). IR(neat) : 3400. Zre@ratoadscni'. 5 MS nfz : 476( M)

10 -1-{4-Methy vi)-1,2-ethanedjol 2-tosylate
This was prepared from 4-methylstyrene in 75% overall yield according t0 a
procedure similar to that described in Examples 7 and 8. Optica! purity was 98.3%
ee by HPLC analysis.
'‘H NMR (270MHz, CDCly) 8 7.77 (2H, d. J=8.1Hz2), 7.33 2H, d, ]=8.4Hz), 7.20
15 (2H, d, 1=8.1Hz), 7.14(2H, d, } =8.1Hz), 5.00-4.90 (1H, m), 4.13 (1H, dd, I=3.3,
10.3Kz), 4.03 (1H, d, 1=8.4, 10.3H2), 2.49 (1H, d, 1=2.9Hz}, 2.45 (3H, s), 1.57
(3H, s).

Pr ation 1
-4- yre xide
20 A mixtureof(S)-1-(4-methylphenyl)- 1 2-ethanediol2-tosylate(4.13g, 13.5mmol)
and S0% NaOH aqueous solution (Sml) in THF (25ml) was stirred at nt for 1h and at
50 °C for 2h. After cooling down to rt, the reaction mixture was diluted with water
and extracted with ethyl acetate. The extract was washed with water and brine,
dried(Na,SO,), and concentrated to give 1.59g(88%) of desired compound as pale
25 brown oil. This oil was used for next reaction without purification.
'H NMR (270MHz, CDCI3) §7.20-7.10 (4H, m), 3.83 (1H, dd, J=2.6, 4.0Hz), 3.13
(1H, dd, J=4.0, 5.5Hz), 2.80 (1H, dd. J=2.6,5.5Hz), 2.34 (3H, s).

Preparati



HCl salt : anorphous solid Anal. Calcd for C,H ,d, F3N, GBHC1. 2H O

C 45.88; H 4.77; N, 5.10. Found. C, 45.90; H, 483 N, 4.71. Preparation
14 —re—(—5-—1-—64-I\/Eth X[ 1r2ienvi)=f—2=ettrTmediol— 2-tosviare i s was
prepared from 4-net hyl styrene in 75% overall yield according to a
procedure simlar to that described in Exanples 7 and 8. Optical purity was
98.3% ee by wolsshmsmal ysis. 'H NVR (270MHz, CDCl,) 6 7.7 7PCaapaenes20 J=8. 1Hz),
7.33 (2H, d, J=8.4Hz), 7.20 15 (2H, d, J=8.1Hz), 7.14(2H, d, 1=8. | Hz),
5..00-4.90 (IH, m, 4.13 (1H, dd, J=3.3, 10.3Hz), 4.0.1 (114, d, 1=8.4,
10.3Hz), 2.49 (IH, d, 1=2.9Hz), 2.45 (3H, §),, 1.57 (3H, s). Preonration I5
(Cl1-4-Methrlstvrcne oxide 20

Ari xtureof(S)-I-(_(MMﬂﬂﬁmi 2roﬂithha hell-¢ 1)
and 50% NaOH aquegus solutln( 1) QN T,E,, , tirred at rt for 1h

and at 50 C for SW:meipqe H xture was

diluted with water arngl :avxturnatarem Mﬂemyleiyhmé et atﬂ Tmfsnaﬂda)r ard 1@y
washed with water and brin

and. concent to give
1500(88% of - des MBI G TaS beaﬁ*e%ﬁé-%} ingpposany] 550 g atunseq 1 or
next reacti ors W t Fputh, puThef sobaht G)ﬂs evabbrilbiR aﬁ@ﬁ%zdu%i%)unﬁcﬂb?%%nﬁo (4H,

G 3 22 6.5 s ot ke PplE, CiGRMAR: i BoiSpReRee PREER 47

2- ( 3- ('Sl - Met hoxv et degilred, pryuys oA pab& bruwdl oVl Thib wisS) to(Umixrirdiofl tirle @orppdundst hanol
and 2-(3-

(35 o hoxvirol vt SLODR AIPYER GOPLA 7250054 A=RAbRYy 7 An FthMiot ™ a

m xture of (S)-4-AB6hY.6H, sbymedinpitte d U-506Hz &14.66ppol 0. &i-hdd 3}=(78)Hz at

met hoxynet hy|pxyp TR I | r ( )n0aS
refluxed 5 Logr ¥6 ﬁ)‘h CHS‘{}FV"é%t 5\%&% ach{/é‘zﬁngPétg g’nd fﬁg a|8es| nggl Hrl fied
by col uim  chrot neQ 63 mp RCHOH, NG &.2gel. t5 (050, m,C4EITH,NVE GH7 (8GHL dﬂ,oJ=1632 d) to
give 2.399 (76% 10 6uz, CHCH,OH). 3.77 (0.4H, dd, J=5.9, 10.6Hz, CHCH,OH), 3.49 (0.4H, dd,

J=5.9, 6.2Hz, NCHPh), 3.38 (1.8H, s), 3.33 (1.2H, s), 3.05-2.90 (1.2H, m), 2.80-
2.40 (SH, m). 2.34 (3H. ). 2.25-2.00 (1H,m), 1.95-1.75 (1H, m).

15
nyvlethvilacetamide
This was prepared from 2-(3-(5)-methoxymethyloxypyrrolidin-1-yl)-1-(S)-(4-
methylphenylt)ethanol  and  2-(3-(5)-methoxymethyloxypyrrolidin-1-y1)-2-(R)-(4-
20 methylphenyf)ethanol in 2.5% overall yield according to a procedure similar to that

described in Examples 10 and 11.
'H NMR (270MHz, CDC!;) § 7.40-7.30 (2H, m), 7.23 (2H, app.d, J=8.1Hz), 7.11
(3H, app.d, J=7.7Hz), 5.64 (IH, dd, }=5.1, 11.4Hz, PhCHN), 5.00-3.00 (2H.
almost flat br.s, OHx2), 4.40-4.30 ¢(IH, m, CHOH), 3.84 (1H, d, J=14.7Hz,
25 COCH,Ph), 3.73 (IH, d, J=14.3Hz, COCH,Ph), 3.46 (IH, dd. J=11.4, 12.1Hz),
3.10-2.95 (1H, m), 2.83 (1H,br.dd. J=11.0Hz), 2.75-2.40 (3H, m), 2.32 (3H, s), 2.25-
2.10 (IR, m), 1.75-1.60 ({H, m).
HCI salt : amorphous solid
MS m/z ; 422(M*)
30 IR(KBr) : 3420, 3180, 1650cm™.



of desired products as a pale brown oitT e-of title
conmpounds. 'H NWMR (270MHz. CDC1,) S 7.26 (1 2H. d. 1=8.1Hz), 7.21-7.10
(2.8H m, 4.75- 4.55 (2.6H, m _including Q0.6H. d, 3=6.6Hz at 4.66ppm

0. 6H, 74, J=7.0Hz at “I0 4 4.63ppm 04HdJ70Hzat462I0|0m 0.4H, d,
J?OHzat458ppn) 4. 35- 4. 23 (0.6H, m OCHCH, N), 423415(04Hm
OCHCH2N ), 3.87 (0.4H, dd, J=6.2, 10.6Hz, CHCH2OH) }%W dd, J=5.9.
10. 6Hz, CHCH 303 49 (0.4H, dd, J=5.9, 6.2Hz, NCEPh) 1. s),
3.33 (1.2H, s), 3.05-2.90 (1.2H, m, 2.80- 240(5H n, 234(3H s).
2.25-2.00 (I HmM, 1.95-1.75 (1H, m. 15 Exanple 50 2

(3. 4-Di chl orronhenyl ) - N- hydr oxy- N-f 2- (3-( 48h

v(lroxvpyrralidin-I-v 4- n I I is was
prepared from 2- 93} y%‘%’@%&&@@ ‘I/ﬁ?ff’ §I hMI 5%1?';3&615 ?55)"5?’3" [

met hyl phenyl ) et hangli: HNsl67; N, 6.04.

2-(3-(S)-nmet hoxynet hyI oxypyrrolidin-l-yl)-2-(R)-(4- 20 net hyl phenyl) et hanol
in 29.5%overall yield accordi ng to a procedure simlar to that described
in Exanples 10 and 11. "H NMR (270M—Iz__jmjjb))__8 7.40-7.30 (2H, m, 7.23
(2H, app.d, J=8. : 5.64 (114, dd, J=5.1,
11. 4Hz, PhCHN), 0of (x2), 4.40-4.30 (IH,
ni, CHC]—I), 3584 (I H, ‘m;lstsmpﬁélﬂmd ZBO@CJGHW’F!I’IQ‘,WQITY/I@WGIIH“ d(PfgﬂﬂM Iz,
COCL- i : Ph) 3. 46 ¥ (1
Dor a2t éfzh}'éxyrgg%ﬂlgﬂfj%é 1§1}<&y%b%)1e2m §st§n§ar8 iAndr) m uamrauveyféﬁ .
1.75-1. 60 (1H n)accqrmg wal nrocedtamnwhrdgshasé#spr@e W‘°4722(M) 30 IR( KBr) ;

3420, 3180, 1650Gf 3 h 0 | | C |
0od Nokdo 5& gM%‘(‘gg%ﬂz E%%%E’ﬁ 4\31'?9% 10-57293 I‘I@)Ar@(mcéi JG=d irﬁl} S o

N, 6.04. Pret?nr rcfoh9212H( 8). 3- IéS(*Wthho%QNé)vl‘iﬂ(\/él)"hcdq’ﬂ 3_t3-286f"l"|'anedl ol
5 This was pgpepar g¢HdM 31 (e, BRAYBL W, eRCH, AR R&s 355eRA! Adinkiding 1H,

dd, J=8.1, 11.0Hz at 3.61ppm, CHCH,OH), 3.44 (3H, s, OCH,OMe ), 3.14 (IH,

br.s, OH).

15 This was prepared from (5)-1-(3-methoxymethyloxyphenyl)-1,2-ethanediol in
64% yield according to a procedure similar to that described in Example 8. Its optical
purity was 96%ee by HPLC.

'H NMR (270MHz, CDC),) 4 7.77 (2H, d, ]=8.4H2), 7.34 (2H, 4, ]=8.1Hz), 7.25
(1H, dd, J=7.7, 8.4Hz2), 7.00-6.92 (3H, m), 5.15 (2H, 5), 4.95 (1H, ddd, }=3.3,3.3,

20 8.4Hz, ArCHOH). 4.15 (1H. dd, J=3.3, 10.3Hz, CHCH,OTs), 4.03 (1H, dd, ] =8.4,
10.3Hz, CHCH,OTs), 3.46 (3H. s, OCH,OMe), 2.65 (IH, d, J=3.3Hz, ArCHQH),
2.45 (3H, s, PhMe).

25

This was prepared from (§)-1-(3-methoxymethyloxypheny!)-1,2-ethanediol 2-

tosylate in 52% overall yiel! according 1o the procecure similar to that described in

Examples 9 and 10.



quantitative yield according to a procedure simlar to that described in
Exampte—F—+-NMR (270MHz,- CDC) , ) : , ; 1=7.7,—8IRZ). 7.03 (TH
d, 1=1,8Hz), 6.98-6.92 (2H, in), 5.15 (2H s, OCH Ow), 4.74 (1H, dd,
J=3.3, 8.1Hz, 10 ArCHOH), 3.71 (1H, br.d, J=9.9Hz. CHCH1OH), 3.65-3.55
(2H, in, incl obesgoaa, dd, 1=8.1, 1 |.0OHz at 3.61ppm CHCMIZHy60R044 (3H,
s, CCHOVWw ), 3.14 (1H, br.s, OH). Preparation 18

(S)-T-(3- Met hoxvnet hyl oxvphenvl ) -1.2-ethnnedioi 2-tnsvlate 15 This was
prepared from (S)-I-(3-nmet hoxynet hyl oxyphenyl)-1, 2-ethanediol in 64%yield
according to a procedure simlar to that described in Exanple 8. Its
optical purity wid MNGRERIMIHAIRIDTI ) 5H. 3R Z7HQ Mz 5.630C]5H), dd, 7=3.3, 0.3Hz, d,

R e S e
(1H dd. 1=3.3, 106.19HB,SHCHICH €). OCH,08 I IHO.58d ¢, J=& 64z, QOHTHS. OHCHE OTS) |
ghf? (%(_lams)l eog'f’ g;/?)?’?&%ze%éﬂzé?' 5.% (63%: %I'._'ZJ%‘/'%-E',_'_&_&O). Z:sé‘ﬁ.s‘s?’&‘r-&’m,s’

4-Di chl or ophehy| ) QHIAHQ)SY.40-3.30 (B8 thomyOEH FHNDAHED S H2m( BEHSH:NRS. 106t

s wha prepar ed roor o TENAT DK, g SR E R SRR SR R A
tosylate in 529 A\Bpphlangilldl tht 382rpndiCOG H,Bh X B683rI5¢6Hium enciding each £.8H t hat

described in Exa ) £ 9 H. N 270MHz,
CDCl,) 6 7.42-6. ot %“"P#@njj%é"g? }6@;@%@%2@8%&@{\”29@8@{1 ?J%h%%?og%l.sg4
(0.5H, dcl. 1=4.4(4H WHz, PhC}JN), 5.35-5.25 (114, m NOC E O, 5.19
(0.SH, d, J=6.6Hz, OCH20O). 5.15 (0.5H. (I, J=6.6Hz, OCF, O, 5.14 (0.5H d,
J=7.0Hz, OCE, Q. 5.10 (0.5H, cl, J=7.0Hz, OC$,0), 4.65-4.55 (1H m 5
CHOCK- O, 41%0-4.30 (0.5H, m OC El CH, MNgxample33 4. 20 (0.5H, m OCHCH, N),
4.10- 3.85 (4H, -i3ngJpieh R A dvddon sAl34y 165, (105).

J=16. 5Hz at
hydroxypvrrolidin-1-vDethvllaceiamide

This was prepared from 2-(3,4-dichlorophenyl)-N-[1-(5)-(3-
methoxymethyloxyphenyl)-2-(3-(S)-tetrahvdropyranyloxypyrrolidin-1-yl)ethyl]-N-
15 tetrahydropyranyloxyacetamide in 46% yield according to the procedure similar to that
described in Example 11.
'"H NMR (270MHz. CDCl, and DMSOd,) § 7.56 (1H, s, PhOH), 7.40 (1H, 4,
J=1.8Hz), 7.37 (IH, d, J=8.4H2). 7.17 (IH, dd, J=1.8, 8.1Hz), 7.11 (1H, dd,
J=17.7, 8.1Hz), 6.90-6.70 (3H, m), 5.56 (IH, dd, J=5.1, 10.6Hz, PhCHN), 4.30-
20 4.20 (1H, m, CHOH), 3.90 (1H. d, J=15.0Hz, COCH,Ph), 3.74 (1H, d, }=14.5Hz,
COCH,Ph), 4.50-2.50 (2H, almost flat br.s, OHx2), 3.32 (1H, dd, I=11.4, 11.7Hz),
3.00-2.85 (1H, m), 2.75-2.55 (3H. m, including 1H, dd, J=5.1, 11.0Hz), 2.40-2.30
(1H, m}, 2.15-2.00 (1H, m), 1.80-1.60 (1H, m).
1R(KBr) : 3350, 3200, 1630cm’.
25 MS m/z : 424(M*)
Free amine : mp 151.6-153.1 °C
Anal. Caled for C,yH;,ClLN,0,.7H,0: C,54.85; H, 5.39; N, 6.40. Found: C, 54.70;
H, 4.99; N, 6.42.
“The chemical structures of the compounds prepared in the Examptles | to 52 are

30 summarized in the following tables.



3.92ppm and IH sat 3.92ppm COCH Ph);—3:68-3715 (6H —1Tm —Tricludi ng each
1.5H, s, at 3.47 and 3.46ppm K k), 3.02-2.80 (2H, m, 2.66-2.35 (3H, m,
2.20-1.15 (14H m. 10 Exnniple_52
2- (3. 4-Dichl orophenyl ) - N- 1t ydroxv- N-11- ( S) - ( 3- hydr oxyohenvl ) - 2- (3-(5) -

hvdr oxvpvrrolidi n-1-yl)ethvl)acel nmde This was prepared from
2-(3,4-dichloro %}ﬁl) N-(1-(S)-(3- CT/IP96/00820

met hoxynet hyI %ﬂ yl)-2-(3-(S)-tetrahvdropyranyl oxypyrrol i din-1-yl)ethyl]
-N- 15 tetrahydropyranyl oxyacetam de in 46%yield according to the
procedure simlar to that described in Exanple 11. 'H NVR (270M+iz. CDCl,
and DVMBOd6) 6 7.56 (IH, s, PhoH), 7.40 (1H9 d, J=1.8Hz), 7.37 (Ili, d,
J=8.4Hz), 7.17 (IH, dd, J=1.8, 8.1Hz), 7 ] 1.H, dd, J=7.7, 8.1Hz),
6.90-6.70 (3H, ni), 5.56 (IH dd, J=5.1, Hz, PhCEN), 4.30 20 4.20 (UH,
in, CHOH), 3.90 (1H d, J=15.0Hz, CCCH7Ph) a3 74 (1R, d, J=14.5H,

COCFf , Ph). 4.50-2.50 (2H, al most fl at Oj®2), 3.32 (1 H dd, 1=1
1.4, 11.7Hz), 3 00-2.85 (1H, m), 2. \g;L(sH ncl uding 1H, dd, .
J=5.1, 11.0Hz), 2.40-2.30 (1H, | ) n¥ 1.80-1.60 (1H m.

| RCKBr) : 3350, 3200, 1630cm . 5 M mz: &%ﬁ(M) Free amine : nip
151.6-153.1 C Anal. Calcd for C2i H23C1: N: 0. O C 54.85; H 5.39; N,
6.40. Found: C, 54.70; H 4.99; N, 6.420 The chem cal structures of the
conpounds prepared_in the E ; ;

xXahples.1 t-0—52—a+e—30—SHHFar+#et—+A—the—
followi ng tables. g\ 96/ 30339 PCT/ JP96/ 00§20 50 r r TAB], At N3N A-,x A

1 hydrogen (S)-phenyl benzyl 3,4-dichlorophenyl
5 2 hydrogen (S)-phenyl hydrogen 3,4-dichlorophenyl
3 hydrogen (S)-phenyl methyl 3,4-dichloropheny!
4 hydrogen (S)-phenyl hydrogen  2,3,6-trichlorophenyl
5 hydrogen (S)-pheny! hydrogen 4-trifluoro-
methylpheny!
6 hydrogen {S)-phenyl hydrogen 1-naphthyl
10 7 hydrogen (S)-phenyl hydrogen  2,4,6-trimethylphenyl
8 hydrogen (S)-phenyl hydrogen 4-pyridyl
9 hydrogen (S)-phenyl hydrogen benzo{b]furan-4-yl
10 (S)-tetra- {S)-phenyl  tetrahydro- 3,4-dichlorophenyl
hydropyranyloxy pyranyloxy
11 (S)-hydroxy (S)-pheny! hydrogen 3,4-dichlorophenyl
15 12 {$)-hydroxy (S)-4-fluoro-  hydrogen 3,4-dichlorophenyl
phenyl
13 (S)-hydroxy {S)-pheny! hydrogen 4-bromophenyl
14 (S)-hydroxy (S)-pheny! hydrogen 3-bromophenyl
15 {S)-hydroxy (S)-pheny} hydrogen 4-fluorophenyl
16 (S)-hydroxy (S)-phenyl hydrogen  3.4-dimethoxyphenyl
20 17 (S)-hydroxy (S)-phenyl hydrogen 3-trifluoromethyl-
phenyl
18 (S)-hydroxy {S)-phenyl hydrogen 4-trifluoromethyl-
pheny!
19 (S)-hydroxy (S)-pheny} hydrogen 4-biphenyl

20 (S)-hydroxy "~ (S)-phenyl hydrogen 4-nitroipheny!




OR Ex.# A Ar RX 1 hydrogen (S)-phenyl benzyl
hydr ogen (S)-phenyl hydrogen 3, 4-di chl or ophenyl
met kyl -3, 4- di-ehi-or ophenyl
2,3,6-trichl orophenyl
met hyl phenyl
(S) - phenyl

3, 4-di chi orophenyl 5 2
3 hydrogen (S)-phenyl
4 hydrogem S -pnenyl— hydr ogén
5 hydrogen (S)-phenyl hydrogen 4-trifluoro

6 hydrogen (S)-phenyl hydrogen 1-naphthyl 10 7 hydrogen
hywio s690339 2, 4, 6-t r i net hyl phenyl 8 hydrogen (S) ydr ogen
4-pyridyl 9 hydrogen (S)-phenyl hydrogen benzo{b)furan-4-yl 10 (S)-tetra-
(S)-phenyl tetrahydro- 3,4-dichiorophenyt hydropyranyl oxy pyranyl oxy 11
(S)-hydroxy (S)-phenyl hydrogen 3, 4-dichioqjophenyl 15 |12 (S)-hydroxy
(S)-4-Fluoro- hydrogen 3, 4-dichi orophenyl phenyl 13 (S)-hydroxy (S)-phenyl
hydr ogen 4-bronpophenyl  1Z (S) - nydr oxy (S)- phenyl hydr ogen: 3- br onophenyl
15 (S)-hydroxy (SEx#henyl hyd¥ogen 4-fl uoréphenyl 6 (S)- hydro&y
(S)-phenyl hydro -

hydrogen 3-trifl udtomet hyI(S) dewy| 18 (SBphasyldr oXtydre®p- phen nitmirieyen
4-trifluoromethyl ophenyl (dhw @w hydr oxs)bfgnyPhemydrobesdr ogedlelobpreigny! 20
(S) - hydroxy (S) phenyl éro en 4- nltr0|phenyl WD 96130339 Pcr MP96100820

51 Ex.# A Ar x 221 (S) K§)dlryd;@9W(S) phéphenbil dr dyémes- ni t r bFRerepheny!

5 24 (S)-hydroxy (S)-phenyl hydrogen 2-chiorophenyl
25 (S)-hydroxy (S)-phenyl hydrogen  2,3,5-trichlorophenyl
26 (S)-hydroxy (S)-phenyl hydrogen 2,4,6-trichlorophenyl
27 (S)-hydroxy (S)-phenyl hydrogen 2,4,6-trimethylphenyl
28 (S)-hydroxy (S)-phenyl hydrogen 2,3-dichlorophenyl
10 29 (S)-hydroxy (S)-phenyl hydrogen 2,4-dichloropheny!
30 (S)-hydroxy (S)-phenyl hydrogen 2,5-dichlorophenyl
3 (S)-hydroxy (S)-phenyl hydrogen 2,6-dichlorophenyl
32 (S)-hydroxy (S)-phenyl hydrogen 3,5-dichlorophenyl
33 {S)-hydroxy (S)-phenyl hydrogen  2,3,6-trichlorophenyl
15 34 (S)-hydroxy (S)-pheny! hydrogen | benzo[b]furan-4-yl
35 (S)-hydroxy (S)-phenyl hydrogen 1-tetralon-6-y!
36 (S)-hydroxy (S)-phenyl hydrogen 3,4-dimethylphenyl
37 (S)-hydroxy (R)-phenyl hydrogen 3,4-dichlorophenyl
38 (S)-hydroxy (S)-pheny! hydrogen 3.4-difluoropheny!
20 39 (S)-hydroxy (S)-pheny! hydrogen  benzo[b]thiophen-4-yl
40 {S)-hydroxy (S)-phenyl hydrogen 3,4-methylene-
dioxypheny!
41 (S)-hydroxy (S)-phenyl hydrogen 3.5-difluorophenyl
42 (R)-tetrahydro- (S)-pheny!  tetrahydro- 3,4-dichlorophenyl
pyranyloxy pyranyl
43 (R)-hydroxy (S)-phenyl hydrogen 3,4-dichlorophenyl
25 44 (R)-hydroxy (R)-phenyl hydrogen 3,4-dichloropheny}
45 (S)-methoxymethyloxy  {S)-3-methyl- tetrahydro- 3.4-dichlorophenyl
phenyl pyranyl




22 (S) --hydroxy—{S) ph myH—hydregen-4=chlorophenyl——23(S)-hydr oxy

(S) - phenyl hydrogen chl or ophenyl 5 24 (S)-hydroxy (S)-phenyl hydrogen
2-chl orophenyl 25 (S)-hydroxy (S)-phenyl hydrogen 2, 3,5-trichl orophenyl
26—( Sy=-hydr oxy (S)-phenyt—hydrogen 2, 4, 6-trichl orophenyl 27 (S)-hydroxy
(S)-phenyl hydrogen 2, 4,6-trinethyl phenyl 28 (S)-hydroxy (S)-phenyl

hydr ogen 2, 3-di chl orophenyl 10 29 (S)-hydroxy (S)- pheny w&?f

2, 4-di chl or sygwangs 30 (S)-hydroxy (S)-phenyl hydrogen fr or ophenyl
31 (S)-hydroxy (S)-phenyl hydrogen 2, 6-dichlorophenyl 32 (S)-hydroxy

(S) - phenyl hydrogen 3,5-dichl orophenyl 33 (S)-hydroxy (S)-phenyl hydrogen
2,3,6-trichlorophenyl 15 34 (S)-hydroxy §35)-phenyl hydrogen

benzoj b] furan-4-yl 35 (S)-hydroxy (S)-phenyl hydrogen 1l-tetralon-6-yl 36
(S)-hydroxy (9S)- phenyl hydrogen 3,4-di met hyl phenyl 37 (S)-hydroxy

(R - phenyl hydr S—4—g-efhtoroptenyl—— 238 (S)- hyg@r oXy (S)-phgnyl hydrogen
3, 4-di fl uor ophen ’f#ZO 39 (S)-hydroxy (S)-phenyl hydrogen

benZO[ b]th' Ophen 4 yl 40 (S) thrOXV (Q\ nhﬂl"l\” h\lr‘lrnnnn et ia’]e .
di oxyphenyl 41 &) - hydr gsshy{iByy phenyis)- Br*yfdthmlgenhB‘f‘Bc‘ﬂl fl élérdéfﬁl'?é‘?ﬂ)?’(

(R -tetrahydro- (S)-phenyl tetra, hydrophe®!4-dichlorophenyl pyranyl oxy
pyranyl 43 (R)- h roxy (§§ l-@ r%;g}yl hy dfs9@enio- 4- Bydeégenr opB@ryjdhlorGhentd

(R) - hydr oxy (R) enyI dr gen’ 3, 4-di chlegprophenyl 45 (S) - met hoxynet hyl oxy
(S)-3-nmethyl - tetrahydro- 3, 4-dichlorophenyl phenyl pyranyl PCH 93P96100820

WD 96/ 30739 52 Ex. # A Ats)Rydroxy (S)-4- hydrogen 3,4-dichlorophenyl
methoxy-
phenyl
5 49 {S)-hydroxy (S)-4- hydrogen 3,4-dichlorophenyl
- trifluoro-
methyiphenyl
S0 {S)-hydroxy! (S)-4-methyl-  hydrogen 3,4-dichlorophenyl
phenyl
51 (S)-tetrahydro- (S)-3- tetrahydro- 3,4-dichlorophenyl
pyranyloxy methoxy- pyranyl
methyloxy-
phenyl
52 (S)-hydroxy (S)-3- hydrogen 3,4-dichlcrophenyl
hydroxy-

phenyl




46 (S)-hydroxy (S)-3-nethyl- hydrogen 3, 4-dichl orophenyl phenyl 47
(S)-hydroxy (S)-4-chloro- hydrogen 3, 4-dichl orophenyl phenyl 48

(S) ~hydroxy (Sj=4= hydrogen 3=—dgiechtoroptrenyt—mmet hoxy-

(S)-hydroxy (S)-4- hydrogen 3, 4-dichl orophenyl ‘tri fl uoro- nethyl phenyl
50 (S)-hydroxyl (S)-4-nethyl- hydrogen 3, 4-dichl orophenyl phenyl 51
(S)-tetrahydrwo9é®p3s3- tetrahydro- 3, 4-dichlorophenyl pyrcaapdsmosg net hoxy-
pyranyl rmethyl oxy- phenyl 52 (S)-hydroxy (S)-3- hydrogen

3, 4-di chl orophenyl hydroxy- phenyl WO 96130339 Pcr/JP96l 00820 53 CLAWS 1.
A conpound of the following forrmula: Ar 111-N~/ X A N OR and the
salts thereof, wherein m5 A is hydrogen, Nydroxy or OY. wherein Y is a
hydroxy protecting group; Ar is phenyl quAe |y substituted with one or
nore substituents sel ect ed fromh a} o, hr}/d{oxtx,' Cl-C4 al kyl, C -C., alkoxy,
CF3, C -C4 al koxy- Cl- &, ALoRpPy\p! thg{gilowirg formuta: '

Ar o}
A N
|
OR

M

and the salts thereof, wherein
5 A is hydrogen, hydroxy or OY. wherein Y is a hydroxy protecting group;

Ar is phenyl optinally substituted with one or more substituents selected from halo,
hydroxy, C,-C, alkyl, C,-C, alkoxy, CF,, C;-C; alkoxy-C,-C, alkyloxy, and
carboxy-C,-C; alkyloxy:

X is phenyl, naphthyl, biphenyl, indanyl, benzofuranyl, benzothiophenyl, 1-

10 tetralone-6-yl, C,-C, alkylenedioxy, pyridy!, furyl and thienyl, these groups
optionally being substituted with up to three substituents selected from halo, C,-
C, alkyl, C,-C, alkoxy, hydroxy, NO,, CF, and SO,CHj,; and
Ris hydrogen, C,-C, alkyl or a hydroxy protecting group.
2. A compound according to claim 1. wherein A is hydrogen or hydroxy, and
15 R is hydrogen or C,-C, alkyl.
3. A compound according to claim 2, wherein Ar is phenyl.
4. A compound according to claim 3, wherein X is phenyl substituted with up
to three substituents selected from chloro, methyl and CF;, and
R is hydrogen.
20 5. A compound according to claim 4. wherein X is 3,4-dichlorophenyl.
6. A compound according to claim 4 selected from
2-(3,4-Dichlorophenyl)-N-hydroxy-N-[1-(§)-phenyl-2-(1-
pyrrolidinyhethyl]acetamide;
N-Hydroxy-N-[1-(S5)-phenyl-2-(1-pyrrolidinyl)ethy}]-2-(2,3,6-
25 trichlorophenyl)acetamide:
N-Hydroxy-N-[l-(S)-phenyl-2-(1-pyrrolidinyl)ethyl]-2-(4-

trifluoromethylphenyl)acetamide:




carboxy-C,-C, al kyloxy: X is phenyl;maphthyt,—biphenyt,—mdanyl ,
benzof uranyl, benzot hi ophenyl, 1- 10 tetral one-6-yl, Cl-C, alkyl enedi oxy,

pyridyl, furyl and thienyl, these groups optionally being substituted with
up to three substituents selected fromhalo, Cl- C alkyl, Cl1-C alkoxy,

hydr oxy, NO, CF3 and SO2CH3; and R is hydrogen, C -C4 al kyI or a hydroxy
protecting grvﬁua. é‘ A conmpound according to claim1. \/\/{WS hydr ogen
or hydroxy, and R is hydrogen or Cl1-C4 al kyl. 3. A conpound accordi ng
to claim2, wherein Ar is phenyl. 4. A conpound according to claim 3,
wherein X is phenyl substituted with up 8 three substituents sel ected

fromchloro, methyl 'Wg%%"ﬁﬁgﬁ Or§) vds %nélz%éolfﬂgg;mggm]a_czcordl ng

to claim4. wherein X hen COIIpOUﬂd accordin to
g
C| a| m4 Se| ect edz ﬂ@htrimethylphenyl)a atam de,

2- (3, 4-Di chi orophenyl ) 2-N3h yelp tohloophenyS) ~Jttendy pxp=N-12- (3-(S)-
pyrrolidinyl)ethyldg o9 €as M1y a5 oxy s phenyDptipficRyEtanide ;

1- pyrrolidinyl)ethyl n mde: N droxy -
N s yrp%enyY 14 am%qhea?i@'ff%ﬁ FPRSOYS g“‘%‘“‘%*‘ yaroxy
f) uor onet hyt phenwd)raémmoéédlm’%) 30459  Prervip %&H@gz‘o'a‘“’bdzf

N- Hydr oxy- N-[ 1- ( S) - phemsyd2okg-l2r 034 (@ npygepdypyfralidin-1-y1)-1-(§)~
(2,4,6-trinmet hy#@,&y&{,ﬁﬁ}t@ Q.earifluoromethylphenyl)acetamide,

2-(3,4-Dichloro %g;ﬁf,%«/?é‘ﬁ“{'g n%§}oxy N-[2-(3-(S)-

hydr oxypyrrolidin-| -yI? iy acetam

2- (4- Bronophbmylbyd#ORydyt»q}iNﬁPiﬁixéJ(Eg(s) phenylethyi]acetamide,
hydr oxypyrrolidin-1-yl »=dz,@Shiaenpbeedpyll)]-semrdnorgdeN-[2-(3~(S) -
N- Hydr oxy- N-[ 2- (%y 4 %P%gzcoqﬁ@wlr_%l,digé)_ﬂ,anyhe(tﬁ)x]acetamme,

phenyl ethyl]-2-( or ofet cet i ’
2- (4- Chl or ophanyl ) - N- h§dtndy YA R ARy -N- [2-(3-($)

hydroxypyrrolidin-1-yl)-1-(S)- phenylethyl]acetamide;
15 2-(2, 5-Dichlorophenyl )-N-hydroxy-N- [2-(3-{8S)~-
hydroxypyrrolidin-l-yl)—1*(S)—phenylethyl]acetamide:
2—(2,G-Dichlorophenyl)—N-hydroxy—N—[z-(3-(s)-
hydroxypyrrolidin-l~yl)—1-(S)-phenylethyl]acetamide:
N-Hydroxy-N—[Z-(3-(S)-hydroxypyrrolidin-l-yl)-1-(S)-
20 phenylethyl]—z-(2,3,6-trichlorophenyl)acetamide:
2-(3,4-Dichloropheny1)-N-[Z-(3-(S)-hydroxypyrrolidin—
1-yl)-1-(S)-phenylethyl]acetamide; and
2-(3,4—Dimethylphenyl)-N-hydroxy-N—[Z—(3~(S)—
hydroxypyrrolidin—l—yl)-1-(5)-phenylethyl]acetamide.

25 7. A compound according to claim 1, wherein A is OY,
and R is a hydroxy protecting group, &nd wherein the hydroxy
protecting groups are selected from benzyl, triphenylmethyl,
tetrahydropyranyl, methoxymethyl and R'R'R’Si, wherein R}, R?
and R® are each C,-C, alkyl or phenyl.

30 8. A pharmaceutical composition useful as an
analgesic, antiinflammatory, diuretic, anesthetic or
neuroprotective agents, or an agent for treatment of stroke
or functional bowel diseases such as abdominal pain, which
comprises a compound according to claim 1, and a

35 pharmaceutically inert carrier.




2- (2, 3-Dichl orophenyl ) - N-hydroxy-N-[2-(3-(9S)

hydroxypyrrolidin-1-yl)-1-{S) - phanyretnyl ] acet am de; —
2- (2, 4-Di chl or ophenyl ) - N- hydr oxy=N—-2-3-{-S)}——

hydr oxypyrrolidin-1-yl)-1-(S)-phenyl et hyl ] acet am de; 15

2-(2,5-Di chl o™480892 ) - N- hydr oxy-N-[ 2- (3-(S) - PCT/JP96/00820
hydr oxypyrrolidin-1-yl)-1-(S)-phenyl ethyl]acetam de;

2-(2,6-Di chl orophenyl)-N hydroxy-N-[2-(3-(S)
hydroxypyrrolidin-1-yl)-1-(S)-phenyl ethyl]agcetam de;

N- Hydr oxy-N-[ 2- (3-(S) - hydroxypyrrolidin-1-yl)-1-(S)- 20

phenyl et hyl ) - 2- (2, 3, 65t r Achétbadofoh élreytréranmest afra dreetlical condition for which agonist
]2__ §/|3)?1-D|( g;‘l_ nggy g%’:h; Ng%:dg?ﬁna%nd gzg,gpag%ggp%¥xp¥£e%9cl.'xglanmammalian subject, which
2- (3, 4- Di met hy| phesmprijes Ndmjristeriog - 18- $ajtl- 6@jecSh therapeuticaily effective amount of a

hydr oxypyr rol i di Nzals - ks 5 pylethyl Jacetam de. 25 7. A conpound
%n%%f}%&v‘\ih%?og@f’ %%MéY and Ris a hydroxy protecting

according to cl ai ,
group, and wHer ei n t hdOhydeasppundmi dredetnidry gr oups are sel ected from benzyl,
tri phenyl nethyl, tetrahydropyranyl, nethoxynethyl and RLR2R3Si, wherein
R ,R2 and R3 are each Cl-C6 al kyl or phenyl. A30 B. A pharnmaceuti cal
conposition useful as an analgesic, a mt ory, diuretic, anesthetic
or neuroprotective agents, or an agenti fg ment of stroke or
functional bowel diseases such as a m fal pai rﬁ“vvnich conprises a
conmpound according to claiml1l, and a 35 pharmaceytically inert carrier. WO
900339 PCT/JP96J00820 55 9. A nethod for tde treaRment of a nedical
condi tion for whiapH thegmaind wereof, awbereivi ty t owar d opi oi d kappa receptor is
needed, in a mammgli a |,e ' rises admnistering to said
subj ect a ther apm;%t’gl cgﬁrifb@é’f ﬂed(r: x%“eﬁg’ﬁg’vﬁ%mofgé heroxy pre ec{mg g%“p'

Aris phenyl optinally substituted with one or more substituents selected from halo,

10 hydroxy, C,-C, alkyl, C,-C, alkoxy, CF,, C,-C, alkoxy-C,-C, alkyloxy, and
carboxy-C,-C; atkyloxy; and

Ris hydrogen, C,-C, alkyl, or a hydroxy protecting group.
1. A process for producing a compound of formula (IT), which comprises

reacting an ethanol amine compound of the formula (I11) with a hydroxylamine of the

15 formula (1V):
Ar 1
NN
NHa» L L
awv)

iy

to obtain a compound of the formula (V):

r
. HO\)\ x
g

V)

and then reacting a compound of the forumula (V) with methanesulfonyl chioride in

20 the presence of a base followed by addition of a protected hydroxylamine and, if




conmpound according to claiml1. 5 10.7Aconpound of the formofa: Ar NH A
(n) and the salts thereof, wherein A is hydrogen, hydroxy or OY, wherein Y

‘is a hydroxy protecting group; Ar_is phenyl_optinally substituted with one
or nore substituents selected fromhalo, 10 hydroxy, C -C4 alkyl, Cl-C4

al koxy, CFl1, C,-C, al koxy-C, -4 al kyl oxy, and tcarboxy-C, -C, alkyl oxy; and
R is hydrogen. Cl1-C4 al kyl, or a hydroxy protecting grouygrsreéoesd Process
for produci nmound of formula (IT), which conprises reacting an

et hanol am ne conpound of the formula (111) with a hydroxylam ne of the 15
formula (1V): Ar  HO~~ NH2 L (TTlI) to obtain a conpound of the formnula
(M): r HOt {V) and then reacting a céﬁ‘pound of the forunmula (V) with
met hanesul f onyl chl o i de i f‘ﬁ lh§ 1p\ﬂ%qgnce of a base followed by addition
of a protected H§WHH® JF'B?H“ & AR e 6/ 30339 PCTI JP96/ 09820 56

requi red, renoval of 11, he. proeseiot pmgncg‘r",wppmmmd o fprmeedd, Mhich SPBRIINES ng a
conpound of formul a I I r | gicOMpound
of the fornula (ch’)‘g( Vi %’Wom'snr\fulbs n?épg{;de?%hc rﬁﬂ@&bgﬂx |I)?lﬂd£ %g’ﬁngﬁe of
the fornul a (VI Idnpubstituted phenyloxide of the formula (VIII):

5 VIDh

10 obtain a mixture of a compound of the formula (IX) and a compound of the formula

X);
= @ A N\/\
Y, O

(Qn
1x )

and then reacting the obtained mixture with methanesutfony! chloride in the presence
10 of a base followed by addition of a protected hydroxylamine and, if required, removal
of the protecting group.

13. A process for producing a compound of formula (1), which comprises
reacting a compound of the forumula (I1) wherein R is a hydroxy protecting group
with a carboxylic acid of the formula XCH,COOQH, removing the protecting group

15 from the obtained compound, followed by, if necessary, alkylation of the obtained

compound.




8;‘() Q_n(? aSCE)\rQ:)IoLn %’Qﬁéﬂﬂé’m' #

and then reacting h%ﬂobt al ned

=411 Xt ure of a conpound of the forrrula
(X); Qn AmOH NAOH (Qn {IX.(X1
1re with net hanesuREPLACEMEMTISHEEDe i n t he

dition of a protected hydroxyl am ne

otecting group. 13. A process for
prodUC|ng a conpoypd of formula (1)} which conprises reacting a conpound

of the forunmtla ( hydroxy protecting group wth a
carboxylic acid of the formnmula XCH2000H, renoving the protecting group 15

fromthe obt aihtnetdjecparqooumdpouﬁd)ldfcfmdxibyl) lhfbxaegx'eassastyms aIIkyﬂaatchran, of the

obt ai ned conpound. LL%, I?.l’ EL @F@%E[ 1}' into

parent conpoulP B LR I"a?g?"ﬁ“) TRV 15681‘“559 enpafﬂf F?'Elﬂua‘fl

bi oprecur sor gfffoanifa fegcarftersthecz;ﬁo;afr&muﬂ Ras(dekn h8mBRRYEY foednd askroed bl he par ent
conpound of fornula (1) after the bioprecursor has been adnmi ni stered to,

and absor bed Bynmalianihisel £dn T hwpaciublest. g For gxampitant Sugsekle to make axanpl e,
it is possibl o tion of
itis o ?| ) Bor eclug%k%réxé &L&BL%%&%% Q%Rn&ué@gm @ﬁlcﬁ)f)netc;}eoo'tm% 7\

|n one of of A an ydr oxy groups by making
an ester of tand QR driudsoxgeoups byimekinpai 9sttmméthedﬂydﬂxng@up}?\?{l’gn@n}yyqnpoxy

group, only oS I r rQxy,
Tono. and 4 - et &g R BN SR, Ry SARE-RF: dre i Pl Ryl H 8
OR are hydroxy, mono- and di-esters (Wthh can be the same or different) can be

made. Typical esters are simple alkanoate esters, such as acetate, propionate,

presence 10 of a bjs¢ 0d IFERHy
and, |f required, [fedmval._of th

10 butyrate, etc. In addition, when A or OR is a hydroxy group, bioprecursors can be
made by converting the hydroxy group to an acyloxymethyl derivative (e.g., a
pivaloyloxymethyl derivative) by reaction with an acyloxymethyl halide (e. g.,
pivaloyloxymethy! chloride).

The « agonists compounds of the present invention of formula (I) exhibit

15 significant agonist activity tdward opioid x-receptor and are thus useful as analgesic,
antiinflammatory, diuretic, anesthetic and neuroprotective agents, or an agent for
treatment of stroke or functional bowel diseases such as abdominal pain, for the
treatment of 2 mammalian subject, especially a human subject. for the treatment of
mammals, especially humans in need of such agents.

20 The activity of the x-agonists compounds of formula (I) of the present
invention, is demonstrated by the opioid receptor binding activity, Such activity may
be determined in homogenates from guinea pig whole brain, as described by Regina,
A. et al. in ]. Receptor Res. 12: 171-180, 1992. In summary, tissue homogenate is
incubated at 25°C for 30 min in the presence of labelled ligand and test compounds.

25 The .p-sites are labelled by 1 nM of (3H)-[D-Ala2,MePhe4,Gly-olS]enkephalin
(DAMGO), the §-sites by | nM of (3H)-[D-Pen2,Slenkephalin (DPDPE) and the «-sites
by 0.5 nM (3H)-CI-877. The non specific binding is measured by use of I_EM CI-
977 (x), 1 PM (DAMGO) (u), WM (DPDPE) (8). Data are expressed as the ICsq

values obtained by a non-linear fitting program using the Cheng and Prusoff equation.

30 Some compounds prepared in the Examples showed a low ICy, value in the range of
0.01 to 100 nM.



made. Typical esters are sinple al kanoate esters, such as acetate,

propi onate, 10 butyrate, etc. In addition, when A or ORis a hydroxy group,
bi oprecursors can be mnade by converting the hydroxy group to an

acyl oxymet hyl derivative (e.g., a pival oyl oxynethyl derivative) by
reaction with an acyl oxynethyl halide (e. g., pivaloyloxynethyl chloride).
The K agoni sts conpounds of the present invention of fornmula (1) exhibit

15 significant agonist activity tdward opioid K-receptor and are thus
useful as analgesic, antiinflammtory, diuretic, anesthetic and
neuroprotective agents, or an agent for treatnent of stroke or functional
bowel di seases such as abdomi nal pain, for the treatnent of a mammali an
subj ect, especially a human subject. for the treatnment of mammals,
especially humans in need of such agents. 20 The activity of the K-agonists
conpounds of formula (1) of the present invention, is denonstrated by the
opi oid receptor binding activity. Such activity may be determned in
honogenat es from gui nea pig whole brain, as described by Regina, A et al.
inJ. Receptor Res. 12: 171-180, 1992. In summary, tissue honbgenate is

i ncubated at 25C for 30 min in the presence of |abelled |ligand and test
conpounds. 25 The j.c-sites are |abelled by 1 nM of

(3H) -[ D- Al a2, MePhe4, d y-ol 5] enkephalin (DAM3)), the 3-sites by | nM of
(3H)-[ D-Pen2, 5] enkephal in (DPDPE) and the K-sites by 0.5 nM (3H)-Cl-977.
The non specific binding is neasured by use of 1 MCl- 977 (x), 1 ~t~vt
(DAMO) (), 1 VM (DPDPE) (3). Data are expressed as the 1 C30 val ues
obtained by a non-linear fitting programusing the Cheng and Prusoff
equation. 30 Sonme conpounds prepared in the Exanples showed a | ow | C50
value in the range of 0.01 to 100 nM REPLACEMENT SHEET. 53 CLAIMS
REPLACEMENT SHEET 1. A conpound of the following fornula: 3 FES Ar 0t N~
X AN



OR and the salts thereofs—wherein-m5 A is hydrogen, hydroxy or OY,
wherejn Y is a hydroxy protecting group; Ar is phenyl optinally substituted
with one or nore substituents selected fromhalo, hydpeppACEMENTCHEETky!
Cl-C, alkoxy, CF3, C -C4 alkoxy-C, -C, alkyloxy, and carboxy-C, -C,

al kyloxy; X is phenyl, naphthyl, bi phenyl i ndanyl, benzofuranyl,

benzot hi ophenyl, 1- 10 tetral one-6-yl, Cl1-C, alkyl ened| oXy, pyri dyI furyl

and thienyl, these groups optionally B¥ing substit hr ee
substituents selected fromhal o, Cl- .C4 .?!!. kyl, C1- Yy, N2,
CF3 and SQ2CH3; and R i s hydrogen, CC IkyI or T Oy P10 1ng

group. 2. A conmpqunAl cageeindidighe! RIiGLiag Mriwianher ei n JAl 5 BYFEDIRI8 or
hydroxy, and 15 .. R is hydrogen or of -4 al kyl . A conpound ad

' cordi ng
to claim2, wherein Ar is phenyl. -4. A corrpound acording to clalJB,
wherein X is phenyl substitut edy\ﬁ::h up to bhree sjubstityents sel edted

fromchloro, nmethyl and CF3, and{R i rog 5. A conpound accordi ng
to claim4, wherein Xis 3,4-di
claim4 selected from

2- (3, 4- Di chl or ophenyl ) - N—hydroxy N-[1-(S) %enyl 2-(1-
pyrrolidinyl)ethyl)acetam de; N Hydrd®y-N-[ |-(S)-phenyl-2-(l

-pyrrol i di nyfdetéyaits thergos, ghqgcng, trichl orophenyl)acetani de; N Hydroxy- N

| - (Sk- phepyk S b
| uor onet h>}l pary@;o%;zacgt'a fatblrw ge@wR)é%E%ndék/éﬁﬁrﬁgdro%pmmmg group;

f
I|-|ydr oxy- N- PLig sgheby{@ﬁymallzs(xtpsnywm;h, Qe 19y Imoes sipstituepts selectedifrom halo,
é:' met hyl phenylr)y?p&? Y(C3 Galof l{/" ?ﬁo@@ya OXW@ ¥\t bt (3-(S) -

et

eny\l conmpound according to

[
tr
N-
6-
h oxypyrrolidin- phenylet
carboxy-C, C alkyloxy.

y

X is phenyl, naphthyl, biphenyl, indanyl, benzofuranyl, benzothiophenyl, I-
10 tetralone-6-yl, C,-C, alkylenedioxy, pyridyl, furyl and thienyl, these groups
optionally being substituted with up to three substituents selected from halo, C,-
C, alkyl, C,-C, alkoxy, hydroxy, NO,, CF; and SO,CH,; and
Ris hydrogen, C,-C, alkyl or a hydroxy protecting group.
2. A compound according to claim 1, wherein A is hydrogen or hydroxy, and
15 .. R is hydrogen or C,-C; alkyl.
3. A compound according to claim 2, wherein Ar is phenyl.
‘4, A compound according to claim 3, wherein X is phenyl substituted with up
to three substituents selected from chlore, methyl and CF;, and
R is hydrogen.
20 5. A compound according to claim 4, wherein X is 3,4-dichlorophenyl.
6. A compound according to claim 4 selected from
2-(3,4-Dichlorophenyl)-N-hydroxy-N-{1-(S)-phenyl-2-(1-
pyrrolidinyl)ethyijacetamide;
N-Hydroxy-N-{{-(S)-pheny!-2-(!-pyrrolidinyl)ethyl}-2-(2,3,6-
25 trichlorophenyl)acetamide;
N-Hydroxy-N-[l-(S)-phenyl-2-(l-pyrrolidinyl)ethyl]-2-(4-
trifluoromethylphenyl)acetamide;



5 2-(4-Bronophenyl)-N hydroxy-N-[2-(3-(S)

hydr oxypyrrol i di n=2-y—3—S—=phenyl et hyl ] acet am de;

N Hy.dr oxy- N-[ 2- (3- (S) - hydroxypyrrolidin-1-yl)-1-(S)- REPLAGEMENT SHEET.

phenyl.et hyl ]-2-(4-trifl uoronethyl phenyl)acetam de;

2- (4- Cnhl orophenyl ) - N- hydroxy-N-[2-(3-(S)- 10

hydr oxypyrrolidin-1-yl)-1-(S)-phenyl et$vy| ] acet am de;

2- (2, 3-Di chl orophenyl ) - N- hydr oxy- N- [ 2-

hydr oxypyr rol i di nﬂkﬂyﬂ)‘o’ﬂ'(%)[lphéhyﬁ”éw fza&ét%xﬁr&éldmi’““hi’“ 2-

2((8)2 4hD| cr\gpapﬁl&rﬂlngtﬁbmnqua&{au(&(S) hydroxypyrrol idin-1-yl)-1
phenyl et hy a Na -

2-(2,5-Dichlor ophgnglg Tl\éj%/h&roroﬁhﬁpfz) herg{oxy “N-(2-(3-(8)

hydr oxypyr rbir'dmxm-rylo}léll(ﬂ)*y[éﬁeh &1 tRAey éf%](fé’smmide'

2- (2, 6- Dgchl or ophenyls)-sbomyshemwe) ) N Ry dcoxySN-(2-(3-(S) -

hydr oxypyrr IldI n- 1\,&0%@%1,(%} ew[g %A@F@Efﬁ%{ﬁ%ﬂamde,

N- Hydr oxy- roxypyrrolird
phenyl et hyl ) - 2 (2 N Hyrdr PR Y Mﬁe@l)j%}é‘%‘tod‘ﬁfpéi‘émlldm‘l yl)-1-(8)-
2- (3, 4- Di chhpppphermy;—h-| 2-43-{18pbrbyetosmenyd) ackitamide;

1-yl)-1-(9S)- phenyl ~N-[2~(3-(8)-

2- (3, 4- D net hyl phe %y(h%/c; I8 5 e)?ei ZZQ}’%M(?N [2 o3 x%/arrglldln 1-yl)-1-(
S) - pheny.Pet hyﬂ]rammqiedilzsl wLKle %OEFFRPYé@E Iﬂép BL8f4i m 1,. wherein A
is OY, and Ris azlydrmoyycnladatiecngd ) gnanpiroxgdNwhier(@-nSt he hydroxy

protecting s.are sel.ect fr n hBh glyg%ihgl

t et rahydrop%yg‘ﬁgfy %ﬁ%&ﬁ%e?ﬁﬁ) 4 égi %%Yltﬂhp f % R and R3 are
each Cl-Ca al kyl o#- M#Ch%@f@heﬁyﬁﬂayﬁ%?ﬂﬁyc r o(pr’pé |t|on useful as an
anal gesi ¢, aRlaicbRybAFFEI1@1Y -1y 1y-al-(S,) -ahesg leahiyd ) acetanddeopr ot ect i ve

agents, .qr an ageng_ {ﬁ)r -torigﬁ%gﬁéﬁheq 1St &Oﬁfdrd?& &up@l@gm@l) bowel diseases
pa

such as “abdom nal | ses %l accq d| ng to claim1,
and a 35 phM@éfﬂPY%@ll%ﬁiPnérYlb’ér‘r(lsérphenyla ace
2-(2, 6-Dichlorophenyl)-N-hydroxy-N-[2-(3- (s)-

hydroxypyrrolidin-l-yl)-1—(S)-phenylethyl]acetamide;
N-Hydroxy-N-[2-(3-(S)—hydroxypyrrolidin-l—yl)-l-(S)-
20 phanylethyl]fz-(2,3,6-trichlorophenyl)acetamide;
2-(3,4-Dichlorophenyl)—N—[2-(3-(5)-hydroxypyrrolidin-
1-yl)-1-(§)-phenylethyl]acetamide; and '
2-(3,4-Dimethylphenyl)-N-hydroxy—N-[Z-(3—(S)~
hydroxypyrrolidin-l-yl)-1—(S)-phenylethyl]acetamide.

25 7. A compound according to claim 1, wherein A is OY,
and R is a hydroxy protecting group, and wherein the hydroxy
protecting groups are selected from benzyl, triphenylmethyl,
tetrahydropyranyl, methoxymethyl and R'R'R'Si, wherein R, R?
and R® are each C,-C, alkyl or phenyl.

30 8. A pharmaceutical composition useful as an
analgesic, antiinflammatory, diuretic, anesthetic or
neuroprotective agents, or an agent for treatment of stroke
or functional bowel diseases such as abdominal pain, which

comprises a compound according to claim 1, and a
"'"

[ REPLACEMENT sngg?!
03 FEB 1468 \

a—

35 pharmaceutically inert carrxier.
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~r 5 9. A conpound of The formula: 1 Ar AR and the @A ENTeS
wher ei n Ais hydrogen, hydroxy or Cﬂ( wherein Y is a Ig\? oxy protectl ng
group; Ar is phenyl iotl mal |y substituted with one or nore substituents

sel ected fromhalo, 10 hydroxy, Cl-C4 alkyl, C, -C, alkoxy, CF3, C -C4

al koxy-C, -C, al kyl oxy, and carboxy-C, -Cs al kyl oxy; and R is hydrogen,
Cl-C4 al kyl, or a hydroxy protecting gfdbup. 1:0. A process for producing a
conpound of forrmula (I1), which conprises reacting an et hanol am ne
conmpound of the forrmula (11l) with a hydroxyl am-n U.‘ tre——4S=frrrul a (1V):
Ar i HO-~ NH2 L L (IV) to obtain a conmpound of t REPLA SBEBT Ar  HO
Al Mand then reacting’ a conpound of the forumul g ( nesul f onyl
chloride in 20 the presence of a base followed by} d4dd) §i¥%hB GQSSaip ot ect ed
hydr oxyl am ne. and, i f REPLACEMENT SHEET

[a}}

b 9. A compound of the formula: I
Ar
/C N\/t\
A NH
°N 2
(I

and the salts thereof, wherein
A is hydrogen, hydroxy or-QY, wherein Y is a hydroxy protecting group;
Aris pheny! optinally substituted with one or more substituents selected from halo,
10 hydroxy, C,-C, alkyl, C,-C, alkoxy, CF;, C-C, alkoxy-C,-C, alkyloxy, and
carboxy-C,-C, alkyloxy; and
‘Ris hydrogen, C,-C, alkyt, or a hydroxy protecting group.
- 10. A process for producing a compound of formula (IT), which comprises
reacting an ethanol amine compound of the formula (1) with a hydroxylamine of the
15 formula (IV):

Ar L
W as
o\)\Nﬁz L 1
am awvy

to obtain a compound of the formula (V):

Ar
HO \/LN Q/Al
V)

and then reacting a compound of the forumula (V) with methanesulfonyl chloride in

20 the presence of a base followed by addition of a protected hydroxylamine and, if



56 required, renoval of the-pretecting group. 11. A process for producing a
conmpound of formula (I1)+—wWhich conprises- reacting a pyrrolidinyl conpound
of the formula (VII) with a substituted or unsubstiaﬂpmmﬁﬁﬂgﬂxi de of
the fqrmula (VII1): Qn A O 5 (VII) (Va) to obtain a mxture of a
conpound of the fornmula (I'X) and a conpound of the formula (X); Qn ~ ~ A
OH NAOH(fie n (DC and then reacting the obtained m xture with

met hanesul fonyl chloride in the pres%gce 10 of a base followed by addition
of a protected hydroxylam ne and, if required, renoval of the protecting
group. 12. r L conmpound of formula (1), which

conpri ses r@g@fﬁg@&@ gf)‘rlr% ﬁ%&bﬁ ggtoﬂ% forumula (11) wherein R is a hydroxy
protecting grougl: W piocess derriroskglnge eampguest of fasmpi@r(Ril WhiRCEPTREES r enpvi ng
the protectin rou 5.from.t oht al Oy I Vor i f
necessary, reaﬁcg’iﬁg &t ipgr &'odf"yt] h‘(ragmgggn&l ?Lghpgg%ﬁgﬁgm%glﬁ_%cégwﬁ%ﬁgéT [ 03
FEB1990 unsubstituted phenyloxide of the formula (VIII):

5 (VD) (VIO)

to obtain a mixture of a compound of the formula (1X) and a compound of the formula

X
Qn
g

(Qa
) o0

and then reacting the obtained mixture with methanesulfonyl chloride in the presence
10 of a base followed by addifion of a protected hydroxylamine and, if required, removal
of the protecting group.

12. A process for producing a compound of formula (1), which comprises
reactinmompound of the forumula (IT) wherein R is a hydroxy protecting group
with a carboxylic acid of the formula XCH,COOH, removing the protecting group

15 from the obtained compound, followed by, if necessary, alkylation of the obtained

compound.

REPLACEMENT SHEET
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