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WD 2004/ 026827 PCT/ EP2003/ 010384 Pyrrol i done
derivatives as MAOB inhibitors The invention rel ates
W@ eoon/azesei ¢ or enantionerically pure 4-pyrrol i BCTBP2003/010384
derivatives, pro- cesses for their preparation,
phar maceuti cal conpositions conprising said '
deri vat i Resyohihdon¢ héeri sl yoe (4 el einh Hpl o
treatnment. of illness. Mre particul ar | y, the present
Thejinvestiongplates tarassmicoreoapdamerically Puteet-ppiralidiao deriygives, pro-

cessRsZ{%r %5&1@2&&?% a%igz}f%?\tmgg %w&s&mn% ‘?c[ 8dvati®s, and

theu @F@n@he pRYentiim arghigearne: dfilfesendent | y from each

ot her are selected fromthe group consisting of 10
I

Moﬁ: (E)g%%HYCﬁ (%)g&qﬂ’t ﬂ(ﬁvg?rﬁ%ge%%éskt}ﬂ comggunds ?<f ot>12§ fog?nulal
hal ogen- (C1-C6) -al koxy; R21, R22 and R23
i ndependent|y from each other a R selected fromthe
group consisting of hydrFé d hal ogen; R24 is
hydr ogen, hal ogen or is -C(ON(H CH3 or

-CH2CN: and R4RES h dr Qe a wel | as individual D

i soners, race novi- r ceﬁnc m xtures thereof. Even
more particul ar| he pr€sent invention relates to
conpounds of tRe formula I* R R3 R4 NR4 i | (r=*)
0 RR2 0 (R R21 20 wherein Rl is hal ogen,

Wh?"fﬁllnogen (Cl1-C6) - al kyl, cyano, (Cl-Cs6)-al koxy or

Q haksgen=d(RE§H) - al koxy, R21, R22, R23 and R24
| ndeglendent Isé(ll_lfrom each_ ot her are sel ected fromthe

Coie igH-or -kar@gen and hal ogen;

Rl, R and R'? independently from each other are selected from the group consisting of
hydrogen, halogen, (C;-Cg)-alkyl, halogen-(C;-Cs)-alkyl, cyano, (C,-Cg)-alkoxy or
halogen-(C;-Cg)-alkoxy;

R%, R” and R* independently from each other are selected from the group consisting of
hydrogen and halogen;

R* is hydrogen, halogen or methyl;

R’ is ~C(O)N(H)CH; or -CH,CN; and

R* is hydrogen;

as well as individual isomers, racemic or non-racemic mixtures thereof.

Even more particularly, the present invention relates to compounds of the formula I*

R®
R%
24 4
Bene “">
(o]
22
(R1)F‘©/\ © 2" R

R' is halogen, halogen-(C;-Cs)-alkyl, cyano, (C,;-Cg)-alkoxy or halogen-(C,-Cs)-alkoxy;

wherein
R*, R, R® and R** independently from each other are selected from the group consisting

of hydrogen and halogen;
R® is -CONHR?, -CH,CN or —~CN;

CONFIRMATION COPY
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R3 is -CONHR5, -CH2CN or -CN; CONFI RVATI ON COPY WO
2004/ 026827 PCT/ EP2003/ 010384 -2- R is hydrogen; R5
WO g00am2dsyt ; and nis 0, 1, 2 or 3; as wel| asPCT/EP2003/010384
i'ndi vi dual isoners, racem c or non-racem c m Xxtures
thereof. 5 It has been foundZ-hat the conpounds of
,9eneral formula I and I* as well as individua
R FeEeNy acem ¢ or non-racenm ¢ m xtures thereof

Rﬁ(ﬂgﬁgh?a&ker Active Conpounds) are selective
nmonoam ne oxi dase B i nhi bitors. Mnoanm ne oxi dase

" n (ILET % 4.3.4) is a flavin-containing enzyne

as W@Eﬁ’ﬁﬁﬁivﬁiu%l fs0metshBiceRXd HatdnVe cHeRMhRAlrePTheRof.

en ogenous nonoamni ne neurotransnmtters such as
pam ne, 10 serotonin, adrenaline, or orad nal i pe,
It laméve@rr fomad abat ke corapepinds o Egneeal lﬁfgrm%%#ﬁ ‘wilms vigual
o?yé?@%ceﬁﬁc m&ﬁr%@&%%h% theldWF (B AR AIESCHRPbIRIs) are
or Is MAO- B, . encoded by different genes
selfcsa(emcetoamme 0W§GB1thth0rSAcad Sci. USA 85:4934- 4938
(1988)] and differing in tissue distribution,

Méﬂéalﬁﬁhé‘ bRdARAVADSEE AluS . HRES ﬂi\hﬁicbﬁtalrl\%@e&yﬁ%sreﬁbcﬂﬂﬁi%[e for the
finity for serotonin, octopam ne, adrenaline,

oxrdeﬂ&@ﬁi@ﬁamw ol fEPERROUS FONRAIREAIC ST B Pt sReh %Sdlropamme)

seM&Qﬁﬁ ﬁﬁrﬁlaﬁﬁg%\f n%M&fLa@dme earﬁrﬂdac& Yh@ids\eg. p@@ﬁﬁ@%h'?}?amﬁle, as well
t hought to be oxidised by bot h | sof or

as gingalopr e appine pereRiotics. Eb@@z&meéﬁgﬁh‘%t‘?’%fﬁﬁr MgA%v‘\a%qﬁi MAO-B,
enk&%%%%lﬁ&gnt%eﬁéém%ﬁ et 48 Phbe, 1@5&1 R RESRANCIN 8849341492371988)]

(1992)]. Brain MAO B act IVIt Eears to. increase
angj dtlﬁﬁeragen CFieSliSCHb Y G GUHE ARk AREH P BRACHALY QMAsA has higher
af@ﬂn f §er@t%§199 'o@fo?gm‘l\ﬁé ereﬁﬂiﬂ’é?al{d: OWh 8fenBling Iwhaerels the natural
ral. Transm Addltlonally,
suh@icrateﬁu foy MADO-Brpre Pbmyﬂqtbﬂﬁmuyf aﬁﬂdﬁémlﬁl% Dapanipgis ﬁeoqﬁlt to be

ox@cﬁgé qy’ﬁ)tmshﬂ)rﬂs chﬂ%ﬁs %1& gscﬁﬁﬁﬁui[e@qﬁ k&fketal %Ega%'s 1nclud1ng brain

har macol

Cbeen anéBletsches, BeoghDgg 1§eSéa<r|§h é§§@ds?%(1 8&% Ir EWII% EJLAO B activity
ap%@ﬁ's' Wm%leegéé \%tﬂ? !a%ae?'?ﬁﬁ 1£<§@2E§E ﬁa@&eeﬁ bitribhRH 21 Qﬂﬁﬁ associated with

context, since _oxidative

agmga[ﬂ?pwmr ﬁb?ﬂ bewalnﬁfaylsmoﬁ%bﬁp AES0hly ANtiomeBr A0 - Regivity is
m%‘hﬁ&ﬂﬂ? ﬁ%h@lni‘ijl tHe GRuin AU RLSH MV R Pﬁﬂ{eﬂ%ﬂ ssé{‘i@gas@ [Dostert et al., Bio-

ot ent toxicity, it is suggested t here 25 is a

chent Pharatasol 88: Sifhé%el@é%%}r agd itdes peen ﬁVA@iB) bﬁ highlt xpressed in
asgrgEWemoﬁﬂc?%ﬁngngagggs [@Qﬁﬁr& h1a N b s RAEKT RN AL (1994)2 In this
| Sease he

O-B causes a reduction in
copterysrsitce oxidatiee qlqaatm@nan foprwga mase2mesttiydAO produces NH;,

alge’h%g%@ltljlg)_@ gen{shﬁtﬁgs@?h‘cs_‘pécﬂ dripbrdial Hﬁua? it is suggested that there

neur ot r ansm 1t ]gl C neuron
isdegémaleddr the yse @f:@bsé%e MdEHBiinkibions f@htb@geﬂaﬁnwt of dementia and

P%@&% U?fse e. qgglblt dﬁﬁ{ &' Mﬁ@’]B %a&'e?:??e%lﬁétl&?)ﬁ t%le 0z M&lé inactivation

Ive stress due to increased MAO,
ofadbstpamie andttimapwl@tgageq oéthe avaipbdias ef:rthﬁ oeratiagaméter in dopa-

mbl_llge% ?Eu%p"ﬁe d-EEQ‘I:eﬂtg{) epro!}éb‘g’s Bss :pagieg'wﬁﬂ e nmz}?e%er sand

reducin rmation o oxygen ra i cal s and
Paadkmsam 3 dgeash@nmew@ be aifributoh treoridasiyeisiessiselip iicreased MAO acti-

gz an% Qe%ueﬂﬂhh%ggegcf&brgih %@I@dé 'Byﬁ\ﬁ‘ﬁonﬁ uf@r@fgfec f#1AO-B inhibi-

ers menti one ove
tors may act by both reducing the formatlon of oxygen radicals and elevating the levels of

monoamines in the brain.

Given the implication of MAO-B in the neurological disorders mentioned above, there is
considerable interest to obtain potent and selective inhibitors that would permit control

over this enzymatic activity. The pharmacology of some known MAO-B inhibitors is for
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consi derable interest to obtain potent and sel ective

inhibitors that would permt control 35 over this
wepynoeiseT activity. The pharmacol ogy of sone RCDWP2003/010384

MAO-B i nhibitors is for WO 2004/ 026827

PCT/ EP2003/ 010384 -3 exanple di scussed by

A5 N AR B3 2305 LR s o

linnornioaelf éetieysblyAG nohisblettive MAOIinhibjtot Sctivhs? ineceédro observe

: di due to the ri . :
RSy BSOS e 5By i
is ingedtey estveltlas ths pokdnkiabfer trinﬁaaﬁine mtithad thérohedivd o3 ¢ Ghinsr et al.,

I il s V?ﬁ%@%ﬁ@ig‘? v st s O wighgever-

sitdd aﬂcﬁ&&cﬁ@a’M&\l@xﬂMﬁxtbrE &N @ﬁrﬁcﬁﬁabbéM&[@iBS ’Q’hﬁ@ there 1sM%@ed for
Mig)féblt IS, ﬁ%utaro g Cfrel lof
ADEh oo Fieh seiraeBics S M guwlaﬂ Gkt grecy el
irnekdr§ibld MA OanBibWersSeitls | oheseRt i Bt or thepingphe.Of
irreversible MAO inhibitors with low selectivity for

o B e o Pt RS ARG g BB

tedn@y ing]ukstioglpptarcitorenpdacombiaeon It iusCloNibtod thad s ukdd in the

nust ..boe n d that s. used in th spep;,fl,pat
soiticef aRA o wieknnad AR R silblar Rt o - andyfhe: Hifyde
plifahforms naleswihe cpﬂuﬂdkt&dleafrl@ﬁiﬁ@atmthsﬁmdwe context clearly

di ctates otherwi se. The term "individual isoners,

cemi c_m xtures ther denot es . E-

T RaBa P BoRRF reml ¢ b Sar e RhyreadRrint: ata - and
Z-«monfersg uristir@rhéreoSavedlss andividual tonfguratlénad bereed andhitures
thterpw (A -C6)-al kyl™ used in the present application

d&hot es strai ght-chain or branched saturated

hydr ocarbon residues with 1 to 6 carbon atonms, such as
Theaeimy |'(C, eEdhalkyl” used iroihy Ipreséntp&ppbgaltl,onrdebdttey lst,ra1ght -chain or

R8T A o TP § 5o PSR B com
n- pmpyk 1—@r81t}d,a1 -ghtyl, ceabutybt-boryhrakiebe Klat, predtrably 20th 1 to 3 carbon

atq alec% 19%}& due, UJO{PI!;’B ékyl gxﬁlg%fslar Eralggx? 6&‘?% é)rléﬁ%iic}leci saturated

h)ndocmharh@nre&&héwghrl-t()@ca%)aaadukyl or "hal ogen- (O -C6)
-al koxy" neans the | ower aIkyI resi due or | ower

k?el tlél%il yl%aﬁ%; édggnotesefﬁ%ef‘ﬁltel &1?01‘\(% ?ﬁ ngine alqg cp erein

nany positi oM e “hal ogen
at ons as defined herein. Exarrpl es of haI ogenal kyl
"Habogiedi€s-Gehelkylier "haloge@s(Gar@s) rattoxy | mietrsdhe tower alkyl residue or

10%7 Lza%lgd}{gr oﬁ%lt?eﬁ E%BXJ?’Vﬁﬁza?stch%}P%e?g&%H?%jldt}lted in any position with one

orZp@rehatogen hﬂomscmtdhg‘lned lmlldnSE)@n@lctsrqfﬂ’lhlmgcmﬂi{yd) pgsid,ueamdlude, but

I I
o BB, 0L ASORH ) A BLIS0 ooyl g
ethyD 1,2 whiehleiaetiRliands, 3, dwefluabindpyk, esd thedikas Hiddgenallioxy" in-
dg&aets lﬁlortgé%w gcs),, of al koxy radicals include, but are

et hoxy, ethoxy, iso- 30 propoxy, and
the |ike. Pharnaceutlcally acceptabl e salts" of a
"(Cofpbtkexyeacmssh tesiduha®-RmbeptimRrine buter eBdyl gesidue as defined

NSRRI U PSS ARGSELL 300 RS S g Br c-
p@Qﬂ'XyEm@ﬂEIIM0384

"Pharmaceutically acceptable salts" of a compound means salts that are pharmaceutically

acceptable, which are generally safe, non-toxic, and neither biologically nor otherwise un-
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-4 desirable, and that possess the desired
phar macol ogi cal activity of the parent conpound.
wahesmeaat ts are derived froman inorgani c or PCEP1003/010384
acid or base. If possible, Active Conpounds may be
converted into pharnaceuticaklly acceptable salts. It
shoul d be under- stood that pharnmaceutically
desirebleprndihet poasesstha desitedatharaacalogiqahectiyity o Hie parent compound.

| N ' i iO4Rd Of be! Bisle Kt

LA RL  e E

Compohyds mExemgsinysrted inte pharmaspdisatisacspriablg salfso [t shapldpe under-
i el : ifeRIeY b thRR¥QRnPveRdrdi

stob S ponidlcaPAQ PRI LRTRRI L - en

R)-1-[4-(3-fl uoro-benzyl oxy) - phenyl ].- 5- oxo- pyreol i di

A rggn)e-pcrd{:migmup oée@@pmggaféggr@gel I* a{rg ase pvhfre?g R i5-CO-NHR®
5 i fl uoro-benzyl oxy) - phenyl ]

anég>%3%#% rrolidine-3-carboxylic acid nmethyl- am de,

(R%é 6£1- [4- (2,6-difluoro-benzyl oxy) -phenyl]

Exargplexet-syyh ernpenntis-age thedplywdei ¢ aci d met hyl - ami de,

21-[4-(3- : - 1]-5-oxo-pyrrolidine-3-carboxylic acid methyl-
(R%)R]S)[‘% T o B o S e oy r ol L di
armds, 3- car boxylic acid nethyl- am de, (RS)-1-

31l 99 R 4 bedz F9e RANE Y8k rdbAeRYA Larboxylic acid methylamide,
(Ri g[gx(gq{pd&rr? g%ﬁzaﬁ%@gﬁggﬁgox I f(ﬁé, I;lci d ,rre?rhglx}élr?ia%, me, yamies
(R§ R[4 (3,2 difluese-benzyl @) {phenBl-berre Hyssefifinmensgbprgiccist methyl-
a é%rolidine-s-carboxylic acid 20 nethyl am de,

) - 1- (4- benzyl oxy- phen I)-5-oxo-pyrrp[idine-3-carb%{
(R§)-{ e (43, e+difbrongbanidiexy) -pﬁﬂ@yl] -5-oxo-pyrrolidine-3-carboxylic acid methyl-
anfigg-l-(4-benzyloxy-phenyl)-s-oxo-pyrrolidine-3-carboxy

Ié acid methylam de. A further preferred group of
(R&bﬂrﬂétﬁﬁccblqno-bfegzmwa-pbenﬁﬂé-qmommlm%ﬂﬁ%m‘ﬂﬂ%aad methyl-
amif2CN - 25 and R4 is hydrogen.
) -1-[4-(3, 4-di fl uor o- benzyl oxy) - phenyl ] - 5- oxo-pyrro |,
(RB)-di [A-Broyo-- (afberrorhenrylpey ) indicar S xenopp T elisines degarboxylic acid
und. Conpounds of fornula I* may be substituted
In%gﬁ%%%%’selected fromthe group_consistin of

(REx1elgivorradt Gguero(tanzylog)) -p}@p}@WS;OX@y@ﬁwlgdine%—carboxylic acid

- - al koxy or hal ogen- (Cl-C6)-al koxy, wherein n
]néék%ﬁg%%an i nteger selected fromO, 1, 2 and 3,

(RI)-6 (@rtzembyloxy-phenyl)op-oo-ppretidine ddcagooybippeidmacthgpmide,
formula |I* are those, wherein Rl is hal ogen or

al ogen- (d -C6)-al kyl . Especially preferred are those
(Fo e]nfmbﬂrislow—phgmdﬂljﬁfp)qo*pyrmmr@i-hca}pox;ghqap@ompml,amde.

chlorine or trifluoromethyl. Where the conpounds are

! ! © e
AR B P QbR T8 b S ba e
andsR 1 inhpdregembel- bht(3 Hdifllioroditnz Berypridentlé - exmpBupidin-3-vl-

a oW LA e)&aﬁ{\ﬁg & i ic§mpound.

Compounds of formula I*¥ may be substituted by n R! selected from the group consisting
of halogen, halogen-(C;-Cs)-alkyl, cyano, (C;-Ce)-alkoxy or halogen-(C,-Cg)-alkoxy,
wherein n denotes an integer selected from 0, 1, 2 and 3. Preferably n is 1 or 2. Preferred
compounds of formula I* are those, wherein R!is halogen or halogen-(C;-Cg)-alkyl.
Especially preferred are those compounds of formula I*, wherein R} is fluorine, chlorine or
trifluoromethyl. Where the compounds are substituted by two or three R', each R' can be

the same or different.



10

15

20

25

30

=C(R24)-, wherein R24 is hydrogen, hal ogen or nethyl.
I n anot her enbodi nent the inven- tion provides
w@oovpoeases of formula | wherein Qis =CH, =CHRPCDEP2003/010384
=C(CH3)-. In still an- other enbodi nent the invention
provi des conpounds of fornmuta-1 wherein Qis =N-. 5 In
one enbodi nent the invention prOV|des co ounds of .,
In ohefenbodirhenttey igiventiod providss conappnds Wagrein Q is

| _c@ifﬁﬁg' Qe“‘fél% legh&@}‘éggﬁ 'h%ﬁf@%fn@ﬂ?l %9 %&H@ﬂénnédlh%meanven-

one

tiorepdovtiiesrarhpaurels iofi feentilohwhereipi QesS—@Hrsp&Fn&g 3Gl i fill an-
o it iy B g TR s

hydrogen, 1o hal ogen, nethyl, hal ogennet cyan
In dretdntbodimentithé Dyentioreptovides c¢rnp9lmy? wéforgn%@ljwheli?ﬁhrx Y-is

’Clé\ﬁg)r"gj{ ﬁs Ter %ﬁg&%e%@ H%r gVérﬂﬁ)‘?l pqgffa&%ﬁjrﬁ)o%fndg BF f¥nald T where-

are ogen, . fluoro,
m-é(‘g- is2,CH 6 s drl-Gbl=(H2, 4, 5-tri fl uoro,

,6-trifluoro, 2,3, 4- trlfluoro or 3,4,5-trifluoro.
%lne esntl dAA1m%Ht°&1@ fily Sﬂi&&? BHWJH:; ch’ﬁEoﬁ’ﬁfsﬁﬁ RornhilY kR RY, R and

€s Co wherein RL'2 is

yldem@anwomadn@thmarz s¢ln@ecb@ﬁ@eth@ BEPUPCORFigirgoiHE e

15 bodic
halﬁéﬁenoge ;c]}%y? (h%E g%@ﬁﬁ?ﬁy{r&%hﬂ{ %%K%PHQb%i ngtlﬁfxy%diglgg%g embodi
mehOhe@a}seat m@e«ylomrprhaudog@mpc(@ &r@ulédwherrlﬁ K¢ K

Il and R are

anot her 5 erpod y8B1- QIR0 Sleskrin
halgg Sﬁhfg’uonr% €. 2?4% ltJlﬁ'LForopf £ §ecﬂ'ﬂubﬂ>2§:336‘ SR anr& ll%g-ro or
3 mdlﬂmb Tnistil ewhdemmmemhe @we@tlh@nt@ﬂ@r%ﬁwounds of

for(r&ﬁ n&fij‘ere?k}?lu@s l?}%ﬁ%e%lt z{nlagﬁgat dg?h gr%%gergfrér:gmf from each other are

the prese
seleqscefrbimathe gnwplchSStU@qféwdmge@,fhaMem e alky halogeme(Ci-Co)-

all{%&z S (&;‘ygi) Pﬁﬁq@(x ogqlfll%ﬁ%: bo)gﬁﬁo@gﬂi & dr&tﬁ@leﬁgﬁ)ﬂnﬁént the

Srbthe;
pr@emamntlom\pemldcsrcopmmdeg foompldriheran E?oksrh)’ﬂaogen and R’ and

Rl V\hege%éqdegﬁi Bf/rloma%gﬁ; Sihef - %f SF! le ?%%%Eﬂxle ﬁodsﬁtlﬁgbpﬁeﬁé‘gen and

(C(-Cl;} a¥kyl &l &dbanotrer haibogenent(th}lpmpt HIvRBHGD p1qyidgs cpmpounds of

%E%ﬁlage?;g b ?rurog > M ﬁ%ﬁﬂ% III}QIHC?QL 1sth'aRRfIc}en9 69(’@ deg-alkyl. In
st1h yidbthgean‘amﬂnﬁht fhe phesent msergm prn@dmnommnége f?é{nhl% I wherein

RIQ 3%12 %&?X%ﬁogn&‘lﬁl g‘t% %I)% al'k?loﬁﬁlb ¢n-80QEDLAILy], cyano,

resen 1§ﬁ vl dés conpounds
((chsﬁ atkou) ar halvgear (éEerd;Ha!HiomnI@ spill'apotherembgdinsge Hheapgsent inven-

tl%n %rﬁy@re%goo%}gq%lgié%rf;feotrﬂlqlaup{lﬁerglrn Fg : lr-“? IDare Egﬁfcf@n afd @} ishalo-

uor o
geﬁyﬂlﬁﬂlyl iBlogensyiethyl, gran; methex gt h@egestmetkypxpin stlll another embodi-

l an ar
N

resent
hydﬁ&@ﬁtdrﬂrRl?eQﬂlwroye gésfleonpodrtisrofchiapmg. 8- ¢h1m>ehépgﬁnmethyl

ro
3 Rﬁeggﬁ{or?rﬁeﬁxk Pt npE R e Tnh R B HBOFLME R, or
hz\MSl hehethiszl, RZﬂﬂaombnRZBom B hyxd}my gepodimendribe p@pent invention
di ment t res enti gn [Qyi2 ounds
PG aﬁ‘mpaurrfﬂmg LB L85 Bl e e QU0
is fluoro. WO 2004/ 026827 PCT/ EP2003/010384 -6 I n one

Lesiodhb®tinehhibe preserinvintiverprodaespompogads %ﬁ@p@u}@dw}@rem R%,

2 | )
B T Ty A el

pf)@:ﬁdﬂﬂféioﬂmw}héwhemm%z iand REH@ENydrogen andR is uoro
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In one aspect the present invention provides conpounds

of formula | wherein the com 5 pounds have
w@ R)jo4029827 gurati on. I n one enbodi nent the preskCI/EP2003/010384

i nvention provides conpounds of fornula | wherein Qis

=C(R24)-, wherein R24 is hydf@8gen, halogen or methyl;

-X-Y- .S, - O R, R' and F i nde ent | from 3.
T iRt T Risp et i B A s SRR R ST L gfherein R i
—(DQ@J)NQQI&)G& halanot}ge anbamh’fanlt thehakegemreitiid rowl@m @empounds of
P Eg %d thoxy, R21, R22 and 3 are 1o

°ﬁ’§?8 dé}?relﬁ C( O N(H CH3. In anot her

enbodi ment the present i nvention provides conpounds of
Inf @reragpaxt thewheeri inver@dnspretddes conpotnds 8f focii2ddF whéfein the com-

R ' and i ndependently from each other are
pids B G Rrep e BRESS.

‘group consi sting of hydrogen,
hal ogen, nethyl, hal ogennet hyl, cyano, methoxy or

Irﬂ”[aiecegdmdlméﬂtmheypreﬁbﬁﬁ inve2fon pfva?e@ cam@ohiydiij sffermulanévhigeein Q is
_ 15 anot,her ient. the 1.2
=T HO St DY EER Lo R S BBHINGS %o - Pt -y o R and R
\dkgmnrdbmﬂyqrom eaé{}b{he? zltrXséfectquﬁf)ﬁHBe Qoil]lle'onsxaﬂfg &t hyar@’eﬁ, halo-

uoro, chlo a 2
oy S0 RaPReBYE PP SRSt ROy oecrRe R o g R ar
h;a}mgdmymd;ﬁan-canm(mmﬁ -C(O) N(H) CH3. Exanpl es of
conmpounds of fornmula | include conmpounds sel ected from
Insleghey ephodimet s eisa iy LYY} PN ey e
Qne=CHearb¥x l-HAHa0HR 'nRt hadd R! mndlh@anddﬁﬂy frdrd eadhdother are selected
ki L AR SRR PR I b, s logpractihy s methosy
or(l’RB)geﬁ—Ifléth()ﬁz- BA, RFanﬂa%%gﬂemyyﬁogpmnﬁw iH-0XD) N:(H)om Tahi still

an<0§he£ ea%f’ ?uorn t}%ee%%%ng) %%en%/%?‘ BWIIC]%S C%mg%‘gn%frﬁgﬂq”ﬂ wherein Q is
=CHar-B66Xy isi-€CHeOd Rﬁéhhd R~ amh(;*érogen and R' is fluoro, chloro,
ha(l Rseéﬁlﬁéfyg %I’ng%? ({)Clg%g benz o%alﬁn@g%@g%% R@_are By&p(l)gen, and

RYGRSLAGYNGDCH:| 4- ( 2, 4, 6- trlfluoro benzyl oxy) - phenyl ] - py
rrolidi ne-3-carboxylic acid nethylam de,

I £luoro-hen henyl ] - py
gt rab gttt Ll SRR B e
(R80-04]406B20t 0 PETL EER( §31e0 138k 0- p}%r(ﬂm)ehS-oamcyhc acid methyl-
1- [@nlz 3,6-trifluoro-benzyl oxy) - phenyl ]
-pyrro 1di ne-3-carboxylic acid nethylam de,

(RSIRD) ~[8-(dxbrote-bénfyRyx3)-phemyil -5 wao pybehididecdcyarbphgityacid pythyl-
rrohhgyne 3-carboxylic acid nethylamde, 5
(Ré} '0X0-1-[4-(3,4,5-trifluoro-benzyl oxy) - phenyl ] - py

(RSydl- [4d(3nd&l&roelaﬂrizyimy?)l-ph®§ﬂ ]eéb-oxo-pyrrolidine-3-carboxylic acid methyl-
amide,

(RS)-[1-[4-(3,4-difluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methyl-
amide,

(RS)-[1-[4-(2,6-difluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methyl-
amide,

(RS)-5-0x0-1-[4-(2,4,6-trifluoro-benzyloxy)-phenyl]-pyrrolidine-3-carboxylic acid
methylamide,

(RS)-5-0%0-1-[4-(2,4,5-trifluoro-benzyloxy)-phenyl]-pyrrolidine-3-carboxylic acid
methylamide,
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35

met hyl am de,

(RS)-1-[4-(5-fluoro-2-nethyl -benzyl oxy) - phenyl ] - 5- oxo-
wEoonotdsell ne- 3- car boxylic acid nethyl am de, PCT/EP2003/010384

(RS)-1-[4-(3-net hoxy- benzyl o y) phenyl ] - 5- oxo-pyrrolid

I ne- 3-carboxylic acid nmethyl=/10 am de,

2 met hoxy- benzyl qxy) - pheny
(R§>55<5R<8 %{4 2ohpdpithacre- Wﬂexﬁrwﬂa TR}’TWL@Wﬁ -capippydic acid
(Fﬁaaﬁﬂgﬁghl [4 (3-trifluoromethoxy- benzyloxy) phenyl]
rrolj rboxylic acid t hyl am de
m?f%)oxs Iy (213 Mﬂ@ ror eyl Hniiany) Wéﬁﬁl@}r@x%ryarﬁﬁéﬂw arid
-pYﬁ& Rylhgidee- 3- carboxylic acid nethylamn de,

. 3- cyano- benzyl oxy) - phenyl] 5-oxo-pyrrolidin
®§SS) oecar)[a&s(%

$e-teayeronkangyloxy)aphepgll-pyrrolidine-3-carboxylic acid

(FﬁgaglbﬂRQS fl uoro-benzyl oxxy) - 3- net hyl - phenyl ]
rro i ne- 3-carboxylic acid 20 methylam de
(R{%hé) 41(5{fﬁwmr2fmetbvlo bersHoyy oRYonyH: frexerpyrrphidingt3rcarboxylic acid
-SHQ%HﬂQM&k0|IdIne 3- carboxyllc acid nmnethyl am de,
) - 1= [ 4- ( 3- chl or 0- benzyl oxy) - 3-met h | - phenyl ] - 5- oxo-
(Régnlr [4t Puneibos-bezplexy)-peeradr oxwwryh decarbsxylic acid methyl-
( R@hside [ 3-f 1 uoro-4-(3-fl uoro-benzyl oxy) - phenyl | - 5- oxo-
rrol i dine-3-carboxylic acid met hyl am de,
(Rgﬁéj [442ppethpygnbenzulogB)-Phenytlosuerpytrekigine ghearh oxylis agid gnethyl-
pyghghéd|ne 3- carboxyllc acid nmethyl am de,
é £2 5-di fluoro-4-(3-fluoro-benzyl oxy) - phenylg
(R&x&=qxpr kb4 iifluogomathiosypensyl e whemd] -paroldiasmdde oxylic acid

(Rgﬁaﬁlgﬁmﬁpnzyloxy phenyl ) - 5- oxo- pyrrol i di ne- 3- carbox

iC am
(RS on s 4 B e sl brberypraidinpgrandicralivncid
e- qn&ﬁ 10Xl i ¢ acid nmethyl am de,
4-(32f1 uoro- benzyl oxy) - phen | ]-5-0x0-pyrrolidin
( )-3 [é boysy-Penzgtory) -prhentiyl-anpkdepyrrolidine-3-carboxylic acid methyl-

(R 4- benzyl oxy- phenyl) - 5- oxo- pyrrol i di ne- 3- car boxy
lic acid nmethylamde, 35

(REB)l=[t- @dﬂmmn@ﬂ@wbﬁeﬁwhyl-shw& pyre-pyiralidiae$-carbbkig acid

|an&ﬁ]g t hyl am de,
m?% fl uoro- benzylox%£ phenyl] 5- oxo-pyrrolidin

( )~3 dc boypibenztea) dembihyhirheny]] -5-oxo-pyrrolidine-3-carboxylic acid

(R%n&h?]n&% f1 uor o- benzyl oxy) - phenyl ] - 5- oxo-pyrrolidin
e- 3-carboxylic acid nmethyl am de, WO 2004/ 026827
(R8T REGoddyrodeagdoxy) &- (rR)hyj_.phenyl] -5-0x0-pyrrolidine-3-carboxylic acid

[4 ©O-benzyl oxy) - phenyl ]
- }éég?ghﬁéolldlne 3-carboxylic acid nethyl am de,

(RER)=[B- iﬂubr@ 2-B-Hidrphenaylpenzgheoxy 5- pvepyrrdlidine g caphyaxyled acid
|dkﬁghﬁa&@&poxyllc acid nmet hyl - am de,
(RS)-1-[2-fluoro-4-(3-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid
methylamide, :
(RS)-1-[2,5-difluoro-4-(3-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid
methylamide,
(RS)-1-(4-benzyloxy-phenyl)-5-oxo-pyrrolidine-3-carboxylic acid methylamide,
(R)-1-[4-(3-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methylamide,
(S)-1-[4-(3-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methylamide,
(R)-1-(4-benzyloxy-phenyl)-5-oxo-pyrrolidine-3-carboxylic acid methylamide,
(8)-1-(4-benzyloxy-phenyl)-5-oxo-pyrrolidine-3-carboxylic acid methylamide,
(R)-1-[4-(4-fluoro-benzyloxy)-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid methylamide,
(R)-1-[4-(3-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methylamide,
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(R -5-0x0-1-[4-(2,4,6-trifluoro-benzyl oxy) - phenyl ] - pyr
rolidine-3-carboxylic acid nethyl- 5 amde, (RS) -1-

w(Q 2004826821 f | uor o- benzyl oxy) - phenyl | PCT/EP2003/010384
-5-o0xo-pyrrolidin-3-yl} -acetonitrile, (RS)-{ 1-
[ 4- (3-f 1 uor o- benzyl oxy) pheny®

-5-0x0-pyrraolidin- cetonltrl,,, RY- [. . )
(Rj_-_l(- I%-&é%ﬁg}qool;@z‘ﬁlﬁ IP EB('BX?)?VFJ qﬁagﬁg%ﬁgﬁ)ﬁy ic acid methylamide,
(R‘ZfﬂlC 6-Hifluofo-benz lo ? phenyl] -5-oxo-pyrrolidine-3-carboxylic acid methyl-

RS)-(E)-1-{4-]2- uor o- phenyl’) - vi nyl ] - phenyl } - 5- ox

o- BY#E®l i di ne- 3-car boxyl ic acid 10 nethyl am de,
(ROSbxd-B)[2 X 2 - fr Bhuloto BeAAyRosy) -Ph x’(x}bﬂ i)yr%mh&-smg%m&yhc #ci@ methyl-
X0- pyrrolldlne 3-carboxylic aci | am de,
(R@mléE) 1-{4-[2-(3- et hoxy- phenyl ) - VI nyI] phenyl }-5-0
'1DML{EQi -HluBRs- gerﬁzzfogt?)% érfy11asiodo- ﬁﬁ%ﬁ&ﬂnafﬂyﬂeaceﬂeﬁltnle,

“1 4 h - I 1. 5-
b R P S A G M U T e R

(R(SB@. (4: béﬂz;{lécy(p%eﬁkiﬂ)ﬁsf QchB?ﬂMhamej-ﬂ?’ alet&'ﬁ@mhél} 5- oxo- py

(F(szé}i) (;i“ ?lze[-zt Q f{q@r@m%gxp)@) yﬁg}]yp})englt}@q)ﬁo pyrrohdlne 3-carboxylic acid
- phﬁ@ﬂllly]}médé)xo pyrrolidine-3-carboxylic acid 20

(P(Sﬁzéﬁ3/1 zﬂzt 4: mpethpriphenybhenyll jpherdl bioxphiyalidine-gxcarheyylic acid
tqillyﬁgl-'& carboxylic acid nethylam de,
-[2- (4-f1 uoro- henyl) et hyl ] - phenyl } - 5- oxo- py
(RrSr)d Ddr ﬁe[?-s(f’craﬁvb@xxrph@ny viayll rabeny)-arax@epyrpadidine-3-carboxylic acid

(R%eth ﬂaﬂnéé (3- et ho) cy- phenyl)-ethyl] - phenyl} 5- oxo-
rrol | di ne-3-carboxylic acid nmethylamd

)16 2¢ 4-fuasermbendinzinydxphenglrs- axmpgrylnqmsﬁo@@ébwhc acid

r0|llng{h5}ﬁrr§d@ar boxylic acid nethylam de, and

(RS) - 1@& 2-f1 uor o- benz | 0) c phenyl ] - 5- oxo- p]%rrol id
(RSie-§-Batehlgto-pheng]) deth’é PDY @oammérohiimea?née exylic acid
enblglg{ Rliad he present invention provides a process

for th eparation _of conmpounds of fornula I
(Ronipt4-8- Fﬂgdﬂ@@cPh@i’ql)aEth)dhﬁbM }-Bfoxpayrieliginet 3-ggboxylic acid
200141/{@& ﬁgg PCT/ EP2003/ 010384 -9 COOR* R23 N 22 Ra Y

@44

methylamide,

3- ﬂuoro phenyl) ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid

(RS)-1-{4-[2-(4-fluoro-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methylamide,

(RS)-1-{4-[2-(3-methoxy-phenyl)-ethyl]-phenyl}-5-oxo- pyrrohdme -3-carboxylic acid
methylamide,

(RS)-1-[6-(4-fluoro-benzyloxy)-pyridin-3-yl]-5-oxo-pyrrolidine-3-carboxylic acid
methylamide, and

(RS)-1-[4-(2-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methyl-

amide.

In another embodiment the present invention provides a process for the preparation of

compounds of formula I comprising reacting a compound of formula II
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15

R 2 wherein R, R.', RL.2, R, R22, R23, R4, -X-Y-
and Q have the. above neanings and R* is hydrogen or

W@ gn45s2al kyl (a) with an amine of fornula H2PETIER003/010384
obt ai ni ng conpounds of forrmula I wherein R3is 5
-C(ON(H CH3i or (b) reducing’a conpound of formula Il
to a conmpound of fornula Il CH2C]—| R23 NR4 Q (I11)
RR XY R22 O R2, RZV\,herg,lnR Rf.' RL2 R,

R22, R23, R4, -X-Y- and Q ave t e abo{/e meani ngs and
reacting this con‘pound Wo a i de salt, obtaining (ID)
conpounds of fo 210 in R3is CHZCN The

compounds of gez for 21aF1* can be nmanufactured by
reacting a co dtmula I'1* R23 COOH R24 N? \
oR220(II*) R') nRzl [ wherein R, R21, R22, R23,
dn @V At e, I@h%*e&geza hﬁgf]ha]v@ (i &%v@ﬂae%Hid&a&i R* is
or nu wher €i'n’ as e above neani ng,°

hydmwnr@récc&ﬁralb)dund of formula la* 5 R23 CONHR R24 N

a% &}’1 aQ aggge & fgllrfi‘ul)aé-{z 2 SPJ)bt%l)mr%éBn%o’uPELe E)Pfo?ﬁhlavl%ﬂerem R’ is

a Co oun
-Qf&)NéHb@Hetlomg aI cohol of formula Il11* WD 2004/ 026827

(b?%u%ﬁi%%oc%{'r%gﬁ(% 8f ford B 4o gcgl%pgﬁ_gcpo_% formula III
Jos
11 Q | (HI)

wherein R!, R™ R R, R* R®, R%, -X-Y- and Q have the above meanings
and reacting this compound with a cyanide salt, obtaining compounds of formula I where-
in R® is CH,CN.

The compounds of general formula I* can be manufactured by reacting a compound of

formula IT*

Rr® COOH
R Ni 5
il
A 1) _@/\ o RZ &) ( )
n R21

wherein RY, R*, R%, R, R** and n have the above meanings
with an amine of formula H,N-R’, wherein R’ has the above meaning, to obtain a com-

pound of formula Ia*

R® CONHR®
R N
O (Ia¥)
(R‘)@/\O :
n R21

or, alternatively, reducing a compound of formula II* to the corresponding alcohol of

formula IIT*
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20

o RR2 O (Il'l*) (R)n-[j- R21 and reacting this
conpound with a cyanide salt to obtain a conpound of

wo oooatas2t b* R23 CH2CN R24 N? O R22 O\ 1"*) PE/EP20RZ(110384
or, alternatively, 5 reacting a conpound of fornula

IV RR23 X R24 Nr-~10 o (1) (R)n Rzt
wherein X is halogen, with a cyanide salt, to obtain a
compound of formula Ic*,R2 %R 22 0 (lc)

(R1){- O RRZL R In accor t he present

i nvention, scheme 1.s pein routes to conmpound€il®)
10 of the forms) efein,R8 is -C(ONHCH3, i.e.
compounds of fornu | **. Fhe reaction of the

intermediates IV and IVa with itaconic acid Vis
andoreedtargahis icamippudd méthrrecybnide salt tergbériat yompobed wé EmmBOdb*

and 200C. Conpounds of fornula Ila and |IVa are then

transformed to esters of foemula, llRyand Via by

met hods known per se. Ganpqun f fornul a Vla can

t hen- be al kyl ated by WI N onyet her synthesis using

optionally 15 subs@ utedhenzyl® c halides, tosylat esglb*)
nmesyl at es or t(H) Ba
al cohol ates or car nat es,

es used can be, e.g.,
i ke e.g. sodium potassium

or cesi um carbonate. Exan'pl es for solvents are |ower
or, gltegpidrely, acetonitrile or |ower ketones. The

reaEﬁ%’ﬁ&&ﬁﬂHﬁd@fox@@ulaW’g in the range of from20C to
ux tenperature. Another approach is the Mtsunobu

coupling of optionally substltuted benzyl i c al cohol s
wi th phenol Via. The regct |Ron *be 20 done as usual
ininert solvents likefR et hyl ether or
d
erg

t et rahydrof urane, usin J,-0 azo- di car boxyl ates i (AV*)

the presence ofgy i ®es [(elfg. tributyl- or

tri phenyl - phosphi n V\D 2(5‘04/ 026827 PCT/ EP2003/ 010384

-11 The hydrol ysis of compounds of fornula Vlia can be
whpeirf Xistedbgey, wieh b Oﬁiﬁiicﬂfdm]mtopﬂ)ltaiﬁ @ comniplsen g fifophyiti l6*

under acidic conditi ons e.g. with hydrochloric acid,

or basic conditions, Lal t hi u sodi um or

pot assi um hydroxi de in Rm xtiu al cohol s and wat er
as the solvent. \Jii (1
C

In accordance with the present invention, scheme 1 shows the main routes to compounds
of the formula I wherein R? is ~C(O)N(H)CHs, i.e. compounds of formula I**. The
reaction of the intermediates IV and IVa with itaconic acid V is preferentially done neat at
temperatures between 80°C and 200°C. Compounds of formula ITa and IVa are then
transformed to esters of formula IIb and VIa by methods known per se. Compounds of
formula VIa can then be alkylated by Williamson-ether synthesis using optionally
substituted benzylic halides, tosylates, mesylates or triflates. Bases used can be, e.g.,
alcoholates or carbonates, like e.g. sodium, potassium or cesium carbonate. Examples for
solvents are lower alcohols, acetonitrile or lower ketones. The temperature may be, e.g. in
the range of from 20°C to reflux temperature. Another approach is the Mitsunobu-
coupling of optionally substituted benzylic alcohols with phenol VIa. The reaction may be
done as usual in inert solvents like, e.g., diethyl ether or tetrahydrofurane, using dialkyl-

azo-dicarboxylates in the presence of phosphines (e.g. tributyl- or triphenyl-phosphine).
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5 In conpounds of formula I** or Iib where -X-Y- has

the nmeaning of -CH2-O , the op- tionally substituted
wheoapteseesi due can function as a transi ent grPCUPERWIN0384

can be cleaved by hydrogenolysis. The resulting

phenols Via and Vib can thenlbe re-alkylated by a dif-

ferent benzyl ro nder e aforenenti ed
Th&ﬁﬁ%ﬁﬂ@%ﬁdﬁ cmmpOundiy %melﬁyiaecaglme rﬁnﬁggﬁéneﬂaqc%s,known per se

liké BydroRtioaader dcmi@mnai@mé.g.l VAtIORy dx0EKlbiE 8d t d¥asit Rénditions,

of her sulhstituents are, stable.under 1o _the
€S B USRS RUEIRRYHERGE in Bhdutes of glgghols and water as the

soleyddr ogenol ysi s and al kyl ation reaction. Schenme 1 R 23
NH RL.L1 Q2 RR3 RX Y\ Rz QNH2 R21 R12 IV HO

R R2L [ Va. Y V COOH Irv R23
el i S B U S P e
tiolelly]sg‘gs?:chutﬂdQﬂeii?}il $edi’ﬂRﬁle]cilR fM:lc'ﬂiI%R\al; b @ra?{si@gﬁl@%ﬁwgiw%eaved

N, . . .
by Rydrograpliis. g repalting phgagty 14 gV 1b cepripge be xecxharldgel by a dif-
ferBatbeRes gfaublueRthddforementioned conditions. As known to those skilled in the
art, this process is only possible on condition that the other substituents are stable under

the aforementioned reaction conditions for the hydrogenolysis and alkylation reaction.

Scheme 1
R23
NH
R Q% | 2 R
o XN R PN
R . | 22
R'2 v HO g R
R Va
COOH
COOH
ch, v
v
COOH
RrR® COOQalky!
23
R | alkylation z N
X\Y x> R22 0 4 Q I
1 44—
R 2! . HO A R 0
12 hydrolysis o Via
R™ R
! lla
l ll COOatkyl
CONHR® R
R N
-
Q7 N R” ¢ I 0
R™ I o AV
X x 22 — R!
Fl1 Y 21 R R
1.2 R R b
R I**
A
I v
4 ] COOalkyl
CONHR 2
R2 R
N “ N
o” - Q
0 A 2 O
HO A g% HO R

21 Via
R Vib R
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HO RR2 OHO\ | Rzz Q RVib R21 Via WO 2004/ 026827

PCT/ EP2003/ 010384 -12 Amides of formula I** or VIb
w@2040m80bt ai ned by am nol ysis of esters of fopPemER20D3/10384

or Vla with am nes of for a R5-NH2 at a tenperature

in the range of fromroomterperature (RT) and 120C,

Ay af KgREE R RS BT RaR Y SR St BRE o o or via

witheiiwsself forAhle Rf‘}aﬂﬁz\/ﬂ |ayemp&1'amil$e iof tht eanmglod filden rowyn teenperature

RGPS freo s S gE Setpertins s e tiiots gike e
dinsethakyethho¢,idiexane, Oﬂmﬁ}daxﬁﬂlhﬂtémdﬁ/ely&cpm%fmulﬁ Ofa thdyebe trans-
forglrgggl-gth{%tgh%gggfd%gﬁp nti E,I’L'J‘r S éng s anléi\e/z% p%/oecgdureg DI%%D At beoargtwated

v1a,dsl gyidtitayde @xatlhimdlathdﬂﬁLe Expecibignfootlid przpdration of enantiopure
I vat| v

deriilibgngtnirnie b Hrassnss e rerhediiidenssr fisvrighem brahdiiaie or
ber&otrfalzdl&ie@ii)hﬁﬁ@h@g O (bHRZbianalyl -PIg-NPHNT K tetfaonANdifdatum-hexa-
od,to p nds of fornmula I involves
ﬂu%rroB QPRI ﬁ@ﬁ%ﬁ%ﬁ‘ aryl st annanes [Lam et
al ., Tetrahedron Lett. 43: 3091 (2002)], aryl boronates
Anpthamnethoal to,pre;ﬁymtcﬁhpoﬁldﬁ SAfor N0 invélhestreds- ca)|up1ing reactions of

aI‘YT%{l}\El%HCG 'rual e(lgtaf tll“etragﬁg 5\%{1 14%%#(?@&?{ Xﬁ_yi@)arl(?lﬁa [Lam et al,,

Syr(lélt99674 (2000 Ghae ecadlr, Tes posdabmDetnBO20B3 dm%ﬂ or(as}d helides [Buch-

walft gy RIPeRR g Speot 157219 LS hyhe coypoppnging wrrqmgnes
(schthe®. R RL. VII Rie I X wherein LGis a |eaving group,

e. g hal ogen, e.g. d, Br or I, or SnR3 or B(OH) 2, and
SR - CONHRS or -CH2CN or al koxycarbonyl . In

}ég}: dance with the present invention, a possibility

to prepare the internmedi ates of 20 general formula 1V,

5

wherein -X-Y- is -CH2/O, j.e. a conpound gf fo ful a
1Vb, is shownr®in sc 8. The i nternedi 4t e -
formula Xl ecessipl emt hr OM h nucI ' |

sub®t t ut, onjofll ar omatiTmitPo 0 o\ feramla X
cont: hgYp-3ubstit ut ed | eavi ouiﬁ it h benzylic
al co of f8rnula X Leaving gro@ps i) para-position

can BE, e. ¥, halogens (F, O, Br, 1), tosylates,
mesyl ates or triflates. These substitution reactions
whergin b is a leaving group, e.g. halogen, e.g. Cl, Bror I, or SnR3 or B(OH),, and R? is

-CONHR’ or -CH,CN or alkoxycarbonyl.

In accordance with the present invention, a possibility to prepare the intermediates of
general formula IV, wherein —X-Y- is -CH,-O-, i.e. a compound of formula IVb, is shown
in scheme 3: The intermediates of formula XII are accessible through nucleophilic
substitution of aromatic nitro compounds of formula XI containing p-substituted leaving
groups with benzylic alcohols of formula X. Leaving groups in para-position can be, e.g.,
halogens (F, Cl, Br, 1), tosylates, mesylates or triflates. These substitution reactions can be
conducted neat or in inert solvents like, e.g., toluene or xylene. The reaction temperature
may be in the range of from 50°C to 150°C. Alternatively, compounds of formula XII can
be prepared by Williamson-ether synthesis, starting from p-nitrophenols of formula XIV
and benzylic halides, tosylates, mesylates or triflates of formula XIII. Bases used can be,
e.g., alcoholates or carbonates (sodium, potassium or cesium carbonate). Examples for

solvents are lower alcohols, acetonitrile or lower ketones. The temperature may be in the
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25 conducted neat or in inert solvents |ike, e.g.,

tol uene or xylene. The reaction tenperature nmay be in
wo b@4nozsge of from50C to 150C Al ternati vel y, PCT/EP2003/010384

conmpounds of fornula Xl nlg be prepared by

W Iianmson-ether synthesis, Starting from

ran eoo;}ly{#r EB@@ reﬂﬁf {e‘fggegl{mier {\Pptgkeagﬁjpggg%i?é lrtfliaﬁclgﬂ%ljﬁ%%sdoupling of
benBéE@i;coﬂ:ledmdﬁp—nhiEopheﬁolg of faahmbhB\atlBe reactioariddorrtae asual in
inel ST B SR BB RSS! SR RREBh s FPET L6t

dicdtbedyheess inTheptestme biphusphimmaylikeee. g. nrib tigl-\WD t2 PRy D Bh&PRine.
PCT/ EP2003/ 010384 -13 range of from 20C to reflux

L th
l\l/ie ?E GLa %&1%(% é{' fI% e%ﬁ?grggg@ceg %o eoaﬁn g c\%*nlpﬁunds of formula
Ipr}smgtaambjrteﬁqudsogahatﬁm tiké ag Xsiag ﬁltkmmm aatdhertoblss donmtagt in

lowek zﬂcorho - elihgp %‘ted?r fetra rl}yiﬁ%ﬁulr(agng{ %6 g nﬁvaT is i egrfegé{étion of the
n1trd+gran1b) bx yﬂemlehka irom, i@, o Bseimceidié rrml:lmsbha dibged hydeochlgric acid

t h hps
or AT L VO BB P kP By uFR R S gt
conpounds of fornmula |1Vb using catalytic
SchimpdBogenation, |ike e.g. using platinumon charcoal as

the catalyst in |ower alcohols, ethyl acetate or
%@trahydrofurane An alternative is the reductien of

> _NEH,P0- group by nmetals like iron, tin, or z HY
Riad c nedia, like diluted hydrochloric aC|d r
eetic acid. Metals can al so be repl aced, by netgt
sakts ITke egotin-(11)-chloride. 10 heme+3 11 X
CH2CH R l R'"~~j 1z Re 23 @ Q>’+XIII X
R+ R 11+ §11] NONOQ~~O*21LG HO R22 R23 O
R21 XV LaTINX R RL.1 Q-1 \Q 2" RR21 Rte
X11 |- |Vb wherein 5 is ai? egui grou e Xy.
hal ogen, OIf, é‘tc1.1, and }ijiwg)eaw ng group, e.g.
el
x 22
. . R‘—@\O g R
R'2 R Xi —» Vb

wherein LG is a leaving group, e.g. halogen, OTf, etc., and Y is a leaving group, e.g.
halogen, OT, etc. or OH (for Mitsunobu-coupling).

In accordance with the present invention, a possibility to prepare the intermediates of
formula IVd (wherein —X-Y- is -<CH=CH-) and I'Vc (wherein —X-Y- is -CH,-CH,-) is
shown in scheme 4: The intermediates of formula XVII are accessible by olefination reac-
tion of optionally substituted aromatic aldehydes of formula XV with dialkyl (4-nitro-
benzyl)-phosphonates of formula XVI in the presence of a base, like e.g. sodium hydride,
yielding the corresponding nitro-olefins of formula XVII.

Scheme 4
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hal ogen, OTf, etc. or OH (for Mtsunobu-coupling). In
accordance with the present invention, a possibility

wao ooopossar e the internedi ates of 15 fornul a |RGI/EP2003/010384
(wherein -X-Y- is -CH=CH) and IVc (wherein -X-Y- is.
-CH2-CH2-) is shown in sché#e 4: The internedi ates of
formula XVII are accessible by olefination reac- tion
of optionally sgbsPituted aromatic al deffydgs of

AQr mul a XV'mnt dlalkyl (4- nltro- beng esphonat es

0 rnula XVIQi i t he presenm of a_ b like e.qg.

m hydr i R%Idlng tQ@

RAT t r 0- ol @kyionsopke T orygul @ XVIT
20%%/ 026827 PCT/ EP2003/ 010384
1N RCHONR-1 +\ | R2
J2 (al kylo)2P(O R21 XV1
NH2 ONH2 Ri.i O'Ri.i
R21 IVc RL.2 I'Vd

sel,

-14 R23 Oxy23 0 11 11,
--R|.|\\\IR22RO
XV R X 21 XVII R3 R23
\'l RaRe ~*- \ \ RRzz R zi

<2 The key internegiates of
formul a XVI R¥can be¥reduced sel ectivel M t ont,he

am no- olefé 2 forrruIaIVd;”slngctalytlc
ogenat ori Ilke e.g. |ng e~ r¢har coal as

a1 St Ri'n | ower aI céh et hylr*acet ate or
tet%ahydr of Gf'ane B8 the sol vefit; or, by m¥als or 5
netal salts, like e.g. tin(II) chloride. The am no

derivatives of
The ],ze(yﬁpfteﬁgeqﬁpfﬁ gf %) %ﬂ} &&n ?re ugedo Iec%l)?ﬁ)dthg ?glgn& tbbégms of
forﬁ'ﬂlalrwgqsﬁ{g dasal@ic hyﬂ@djg‘éuhtaori N elpy uklylg pbgienat popharseahas the cata-
lysthlgﬂgvgerlérq% ﬂaﬁgﬁ&g%&l& a]hgglvgurag% fga t#gggllggriﬁﬁ br, @ly Gf¥tals or
mefd Lal@ ”ﬁke eﬂg tiar (mamm@lde Thomfpmmwwrﬁvds of fariaild TVacan beeb-
red e i nt i at e .Conpo
taipqd, 1ref: Y Igl;llﬁéllta% Yiij;\v?s ﬁ for r{gn%/{g? ?1];] %Oljtl’lﬁlélg g §1eﬁns of
forkrRNlAM Eby l'lydrﬁge@lahhﬁ ubing phleidsum on charcoal as the catalyst in lower alco-
hols, ethyl acetate or tetrahydrofurane as the solvent.

Alternatively, compounds of formula IT can be reduced to the intermediate compound of
formula ITL. This may be done by first converting the acids of formula II into their esters
(alcohol / acid catalysis) followed by reduction with reagents like sodium borohydride in
solvents like tetrahydrofurane at a temperature in the range of from 20°C to 65°C. Activa-
tion of the alcohol of formula I1I via mesylate or triflate and reaction with sodium or
potassium cyanide at a temperature in the range of from 40°C to 80°C leads to the desired

compounds of formula I wherein R? is CH,CN, i.e. nitriles of formula Ib.

Scheme 5
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(al cohol / acid catalysis) followed by reduction with
reagents |ike sodi um borohydride in solvents |ike

W@ edopabegelr of urane at a tenperature in the rangeCDEP0D0M0384
20C to 65C. Activa- tion of the alcohol of formula Il
via nesylate or triflate andl¥eaction with sodi um or
pot assi um cyani de at a tenperature in the range of
from40C to 8OC | e Hto the desired 15 compgands of

formula | refm\R3 is CH2CN, i.e. es of

f(])érrul a |l by~ 5 WO 2004/ 02682 P 2003/ 010384

- ‘CCI)Q R23 Nglt X 22 R21 R

q W R4 RRL™2 |l N h R23 N 11
R2RRR1 Ib ﬁi' npourdds of gener al

Separation into anti- podes capn“be affected according
nmet hods known per se, either an early stage of the
syn- thesis, startlng{ i th conmpounds of fornula

Ha by salt fornathp Wi én optically ac 5 tive am ne

such as, for exanp e, /(+)- or (-)-1-phenylethylam ne
or (+)- qg (- ) 1 | - ethylami ne and separation
O 21

fonuIa | can dl so exist RA oz;;gal pur @i f orm
t

of the df @éﬂts by fractiona
cryst al &Y on by derlvatlsatlon with a chiral
auxi | i arye st ance such s, for exanple, (+)- or

( ) - 2- butanol (+)- or (-)-1-phenylethanol, or (+)-
%é}ld‘)ds W%&n@ﬁ% fRAREhIS BRR ﬁ§d é%'fbt ﬁic oﬁtﬁ@l ﬂlr@%x%ﬁ SRp®hati6n into anti-

cts romat ogr ap / or ystal lisat]on an
posllqb@@dlsr@fﬁfcteql eerprdjag methq% k@@wa P?’bser @ﬂ}eﬁ ét %IhFeFLYI stage o the syn-

ha] lé &hdti n%g'?ﬁ{ ourfsof WnuleIry Ef Yald f@?ﬁlaﬁ&gﬁﬂh aRYoptically ac-

Separation nanti oners _of fornmula
tn@rmonmnugraa;fwyemmpép éhi-raal(- )phﬁg@quthYli‘WE}erﬁfr(é){ or (-)-1-naphthyl-

etfrfIARRY nds séHarJtﬁ;nWtﬁe Niastereomeric salts by fractional crystallisation, or by
derivatisation with a chiral auxiliary substance such as, for example, (+)- or (-)-2-butanol,
(4)- or (-)-1-phenylethanol, or (+)- or (-)-menthol and separation of the diastereomeric
products by chromatography and/or crystallisation and subsequent cleavage of the bond to
the chiral auxiliary substance; or, on the very last stage, by separation of the enantiomers
of formula I by chromatography on a chiral phase. Furthermore, compounds of formula I
can also be obtained from enantiopure intermediates obtained by biotransformation, e.g.
by hydrolysis of esters of formula VIa by enzymes, such as e.g. cholesterase from Candida
cylindracea. In order to determine the absolute configuration of the pyrrolidinone deriva-
tive obtained, the pure diastereomeric salts or derivatives can be analysed by conventional

spectroscopic methods, e.g. with X-ray spectroscopy on single crystals.

The Active Compounds are, as already mentioned above, monoamine oxidase B inhibitors
and can be used for the treatment or prevention of diseases in which MAO-B inhibitors
might be beneficial. These include acute and chronic neurological disorders, cognitive
disorders and memory deficits. Treatable neurological disorders are for instance traumatic
or chronic degenerative processes of the nervous system, such as Alzheimer’s disease, other
types of dementia, minimal cognitive impairment or Parkinson’s disease. Other indica-
tions include psychiatric diseases such as depression, anxiety, panic attack, social phobia,
schizophrenia, eating and metabolic disorders such as obesity, as well as the prevention

and treatment of withdrawal syndromes induced by abuse of alcohol, nicotine and other
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can al so be obtained fromenantiopure internedi ates
obt ai ned by biotransformation, e.g. by hydrolysis of
we@2ioe0zsef fornula Vla by enzynes, such as e. gPCT/EP2003/010384
chol esterase from Candida cylindracea. In order to
determ ne the absol ute confiluration of the
pyrrolidinone deriva 15 tive obtained, the pure
addictistdengoedr trestabledndicatipnsinertie psspheral wr%hsy ggedyhy can-
{ I
cer cBQn\ﬁgﬁlekag)gg{/\’O §‘Pl§§'§59?}2 ?égrfir& dgﬁﬁaﬁ‘?%ymﬁo&e (W 01%4118Y), or the

on sing df Active Cbnpoungf
tregtiment aémaltMLtrqﬁm{W@r% 0196 %@nd wdies aniieen i aosy giseases.

inhibitors and can be used for the treatnent or
The A%%\?éj(g&ﬁg% it dfsqiesé%?&qﬁhfl etz I MM B ehiHdP reRinSion of

icla ese I nclude acute and chronic
AkMemn@%@@w@ahndﬁgnkdbﬁ§nﬁéognltlve 20 di sorders and

menory deficits. Treatabl e neurol ogical disorders are

Thé ?Bax‘n‘ilastgl%gﬁ atcﬁﬁ%'f'@ftthg coApotitsOs GesERAARNERY Ak FlRwing method:

ocesses 0 e nervous System such as °Al zhei ner’ s

dlsease other types of denentia, mninmal_ cognitive
Trp @N&S@mdlw ek MO 30 Mg vero Haep i Eatecis o EBNA

cellsfs] ﬁe PoYEdliratEdcAbed B [g&Ueﬁﬂ @FiseRREE F@;lt@ﬂéchnology 15:1-13

anxi pani ¢ attack, social phpbia, schiz
(1980} A@eaﬁmqﬁgﬁg&me}lgwme heompgenised ppmaanspha b 085 mogemzer

in %HA\/I%IS':H@ lerfféf’ 8 e! nco%@alﬁ‘l g ot5 B8Rt PETA a8f 0V vl f)BM@Ilmethane-

rones I nd uce by abuse of al cohol, ni.cotine

sulécméﬂuvmﬂezﬁ@unmzrresm 2008, bp Sl Eatian LY end after
neur i a%?%ﬁthtzb?ﬁ%aﬂ%ﬁicmﬁ%tm@% malhmgqps KM@GIA, mem-

y caused can- cer chenpt her, (%
broms 3\@r65e7&'291tuaﬂsewaw<§19@é¥edem theapoxs e gad e@)@ 3 ytaredpf 2§0°C until
uSgr the treatnment of nmultiple sclerosis (WO
6/ 40, 095), and ot her neuroinfl anmatory dlseases The
Active Cbngounds are especially useful for

MAReAtamd MAQRR enryE\ia pFBHTOFas B ssay B ﬁeweﬂsplareé U508 2 5Reftro-

h%%ﬂllat?lcq%gﬁgﬁa‘p@ed 68 b ﬁfem@e@&ﬂféd'b @%bh‘éhﬂ?aﬁéhdkh‘ﬁfoloshma
Conpoun S

S tested usin Eﬁ é& g nethod: bated

S GechamiigyRaRA R MRO OH aht PG e grcvbate

1n§ al()ﬁécﬁ&sh%% ﬁﬁsﬁhﬁgbﬁfferc gHl 4,481 i@ 3p*OeSktuIneng different con-
escr

l'aeger and Christensen .Cyt ot echno
cengaon taomaundaihlts: (b RSP RS BHRYTEGS feactas was staried by the

cfzagﬂf@'ggﬂhg‘m@hﬂ?ﬁ@féscyﬁfmlﬁe Pc%leﬁhfef *ith hQWﬁﬂ@l@ksféeﬂadisﬁ pbﬂ)mdase

Tris contain tg¥|%~ %.d
(Raxbie Bioshemvicpheang &le‘ﬂé\fréce%lcﬁ ? -§Hyrren qO&fézm pplex Re
M%Fe%ﬁ%@ﬁ?o%ew Re QRIMNRG e BY 1168 T dubhidd &yl 3@r}nﬂ1t at473°000a &nal

after  two rinsing steps wth 20 g@! F%i
Wik of 200y agd @bsorbritcawap Hgngle ried@t A wa Elogﬁ nm using a
Sﬂ&fr%?ﬁ&éﬁ%ﬂ% (F/ﬁ)i&ﬂﬁl?:Wﬁgsl)' E‘ackl;‘r%uﬁ@ @H&i bp’é‘cffftf) aBgtabance was

store unt i use, g
deserzyimad mthaptqsmqe@ We s Vhdergybiue fop Né%OvéePlf 1%%@2 elar§m43°f

eOoBthined B ache inhibit
VIR Sy BUPL T IS U, 1 it

cBicentretiins tin ;iulzlggtqb‘gﬁmmg ckaiagtg-,a) fpur mrp@eley logibigisAYson using a

(ghkﬁg Eﬁﬁﬁﬁge incubated in 0.1 M potasslyn1phpsphate
er

, for 30 mn at 37C contalnlng di fferent
con- centrations of the conmpounds, Afte sggefiq@% 1 f
Thheompeyidstof therpsasent e are spscs MHOr én bitaiciig o velues o
hat & h¥iardig thegelinREcrietiRbdvd drdin the range of

I’%ﬁ%§f¢§§ eroxid aseS (Roche Blggﬁenlcals) and 80 M

h
1M oeles, fXPICFﬂﬂ@ Ay M axleen andidssiiHe0 IMATdSSS Red,

The Active Compounds can be used as medicaments, e.g. in the form of pharmaceutical

preparations. The pharmaceutical preparations can be administered orally, e.g. in the form
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Mol ecul ar Probes). The sanples were further incubated
for 30 mn at 37Cin a final volunme of 200 | and
wab®enbaere was then determ ned at a wavel engt PCDEPHTD010384
nmusing a SpectraMax plate reader (Ml ecul ar
Devi ces). Background (non- spEtific) absorbance was 25
determned in the presence of 10 Mclorgyline for
of tabletspcantediigbletsL draggss.dreyd andpoft galahins capeulfs, SPRIHAES: gpaylsions or
susggx{%s?%ﬁy PRGheld: O LALLM GH raYs%QDe QHE&éd‘i%@taH§ | imiHeorm of
for concentrations in duplicate, by fitting
suphaisiorties, or paventenslly, sige irethe|forgn innoteceaﬁ sPEARYSi ng a '
conmput er program The conpounds of the present

Tht ﬁl\éﬁ% t&?xpegﬁdsscgﬁ ok bl Sce ORI ﬂTﬁhﬁhéeﬁﬁ@allyTﬁ@t, li&@anic or

referred Active npoun s.as measured
orgamic daeriers ﬁayhﬁer@éniimof&ﬁ@wa%ﬁu@c? Prepsetiogadecise corptarch or

deﬁ&at{v@?‘ﬁlere%% RAIE %lce!a}’ic Qcidt oMitQKalls @98 thaME dadBR |ukéﬂ Gorzatdble, as

tive Conpounds can be used
suctecigemErTishlcs, cpateliahirie, dragns 614 A EABE B apeales. Suitable carriers

le BIERBLA, F:04) Seriddblid@nd liquid
fOPS:?ﬁ%%fagﬁ%? “lc?ga iﬂ%p@w@gg%g&%eform WO 50047 026827
polyls/aER2bO Bk glmdmg -onzthg hatuappiths actyarsiancgpogpyiers are, how-

evé‘ir ﬁ‘%@iﬁg reqied irPd c2Q1dF <8 k@l&t‘lﬂbecagﬁﬂ&u 5@eableS@kiérs @tshe produc-
ns" or suspensit ons the adm nj stration
t1o¢nazf sallusionhandedyfunstaes fqreegcg@pleywa@r,g)ol}fo}]s SUFEOE eI pugar, glucose

analfﬂgl(ﬂg'e! %9 Idgg utsQLEh Q@Jl%ﬂfoﬁr gbllyéﬂs, %)&rol'\fé {hsle 595 mcpifhe like, can

ectlon oun S can
bepmt@ssgdems ijeqsivarspiutions pfcmtlegrsqlhléﬁ paltsjof éﬁg‘éﬁw@emapusd& but as

a r%[ega@g 58‘% ﬁ:&E{sﬁr‘?r §u1{a8fe LferP foQQHgédsﬁﬂn&f arPl18f SREGIL, nG&dral or

parati ons. tose, corn st derivatives
hatdhmeé ofls, waxks fats E%@r]ﬂ@lé@r Hqed polyolssamdithe Bk t he i ke
can be used, for exanple as such carriers for
In aamtﬁ)tns the frﬁ&jcefl gfe?ara%'bﬁg@ﬁﬁco%@ﬂn BAdsEhvaIgled doldilizers, stabi-
capsul és. U|ta lers for soft gelatine
hzclapwqﬂtleg agends, efngisifiexa gEeicneye galosMIte ﬂéYQfsntSv%keEOf varying the
osgﬁnttl% ﬁégsgﬂe, ehéj n?a@lgn% b oy Mio&ﬁaﬁtsaﬁﬁeytrﬂﬁj d1ik@ntain other

ing on thé natufe®of the active substance no
th@&pﬂﬁ@ﬁﬁyaﬁeﬂﬂmﬁﬁﬁ@@ﬁever usual ly required in the

case of soft gelatine capsules. Suitable carriers for
Ad ﬁ@nt@ﬁg&@e&rhe} | RIS dHnt AR gARKSFIVE UBMPBLEd 2A@E therapeutically

exa wat er, pol yols, sucrose, invert sugar
ingt @@@Q@nt argalsp pe ob]ekteof th\ejp{f\s,eaﬁggvengglé,ws i ]%ﬂo&e)sH gqrghe pro-
dtg%lo}ﬁQJf §urfhggn¥&i€s[n94nts %ﬁﬁﬁtc@&lp%s&'ﬂrfh aob el nhdrk Actié@Qompound

sed for aqueous injection sol utlons of
andhifatesis), abt or Bara Ehe ! peppyicaln reitesibsignees dato agalenical
d(gsli éafo%eto g&fler%ﬁ{s&%r%nor%lih&ﬁgétﬁmglﬁf kR crriedy.
positories are, for exanple, natural or 15 hardened
0|Is waxes, fats, sem-liquid. or I|qU|d ggls a

Théidosapikean vary Widbing g limits @ng walk 1o eiies: éswﬁ thedp IES‘rﬁ]é‘al
e&ﬁﬁeﬁ‘@ﬂ@sqh BadR ﬁ%ﬁ%l’a@tchs‘éeﬁm ge%@xla}' bihd éffe@ﬁﬁe dc%hg?ﬂfor oral or parenteral

zers, wetti agents, enulsifiers teners

adrplnssteatios, is Patero GOk 30 mgha/days mth\ﬁaioya}gw Pl mefkgiday being

pgegé’r?eﬁ%e all Pf‘tfhfe & HeatiBRS Héseﬂbag §RE HaiBf dARSd BX bl adilShuman being
may al so contain other therap eutj cal | |.uabl e d
stgbmga?@deeccczdmfgb/ liee hetwsa 8- 7ek40P |H&Eefﬁéﬁlpéét¥r’@¥? between 7 an

7&?9%1; an Active Conpound and a therapeutically
I né ex0|p|ent are al so an object of the present
i nvention, as is a procgss for the ductio

Thabrfloving e HOER S Sl S0 o AR EETRE. SN ihoald not be
&%stulle\fgd &EQEEHR?&E Ghe @BS@ of the ﬁ%hﬁ&g buP ARr&Y adBYiky @phkentative there-

erapeuti ca va uabl e substances into a gal enica
of. The abbreviation ,RT“ means ,room temperature®.
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dosage formtogether with one or nore therapeutically
inert carriers. 25 The dosage can vary within w de
wo evszesand wil |, of course, be fitted to the PCI/EP2003/010384
i ndividual requirenments in each particular case. In
general, the effective dosag&for oral or parenteral
admnistration is between 0.01-20 / kg/ day, with a
Exatoglade ofRS)- 11£41C3 Hybt«gb@wlm)-nbenggéfoé@md@rnea? -fargpxylic
t he indi géﬁnﬁ gdegeribed. The daily dosage for an
adul t human bei‘ng wei ghing 70 kg accordingly lies

bet ween 0. 7- 1400 m{ per day, preferably between 7 and
a) (RB) 710 O4-Bgnayborxy deegny PR eoxocpyrenkiding - a-carholsic atik provi ded

18 %% 91‘1 élnlxlr%éf qit ﬁﬁ%g%B)f(yahhﬁle Py Eﬂe‘d%ﬂ} iriq%}é | n%ﬁldﬁ})ﬁa‘:’éﬁm acid.

ere vent | on
Thrmtmﬂuye adebed ty1308pQr & @rﬂoamnvtbe nelied magdrial ylidifies. The resulting

solgglg&f {\%%gg %é%%gﬁ%g%g? O}ilglggg]%%r(gg E@tdf %I‘eYIS\AQOhd MS: m/e =
311 Rﬁf} 1-[ 4- (3-Fl uor o- benzyl oxy) - phenyl ] - 5 oxo- pyrrolidi

b) ?l%g) %"f gf@f&g yﬁ’he% 1)—%555?& P%ﬁjr qﬂégg 32();1}?08ﬁy11c ?Crll((ie me’c}é}g1 F:sk')cgrx

7. %lg (@4mmdl)IRSBld4{09mY&0We)w14 DexrproaldingBraebeyyhic acid is dis-
solphe n a rermIEtISI}r 5%%&?@@%@%%3? %grﬂpnﬁlﬁthgﬁbldﬂ 13 %I-Eeﬁcentrated
su]lﬁmheatmé is asldledl ahd the seacTibve nyiztsd holdgndeioteflgx pyer nlght The solvent is
ev%%or%t%g I%t gghehreglg eetgm{%éeﬁcv@n}ﬁh%tﬁygit{k%ﬁ& 7 %@ gq9§‘%§ o% colorless
solidRG)sed ir{ %Bamwépo&whqméwyhf)r IﬁuxﬁcmWr r oI i d| ne- 3- car box

o e BB e Shaly o B e e g i et

7.3dd C22&chthol)s(R$)d 4I-b:enz}dbv)eph¢n*yl)aSmgtpyn@hdfneffecq-rboxyhc acid

m%h}l} eé% 1558 % il t%trgﬂlyéﬂgﬁll?ﬁp %fté:r cglﬁo f726 m alladlum

uric acid i s adde e react
1004 &h uh:&cdmi ﬂlgddnwgdmlnon éf parformedat RT ghtl noThel predsven Aﬂﬁrs3 hours,

thgf%%%ygtf}%ﬁg?rg@ aff g{ees%kgg%x;aéértaggdgg slgel blﬂ g%? @ﬁtutag Iproduc’c used
m(thjemdctlsmptvhéloueﬁnrt}st pyifsdatiooyt furt her pur ification).
RSk Gy PR BRI S R e ey et
esteE aci d methyl ester 15 7.26 g (22.3 nmol)
oIl S el MO et o,
(5t atrhﬁh)j{)cbdlﬁssmﬁncarlé\frtaee araijﬁf% g éfﬂw&o’ﬂeﬁﬁylwomel aaelpuppended in
Sﬂ?o%;éﬂyl é@jﬁﬁ%’ ! gr gcg I()rﬁ?{tdr% a{e(a %&Caéo BTloﬁde ooled and
pcfurkecﬁ aite dva@efrf Ezafadtmhmth@thf/é Atetay gives fad;rade trmte;uaéWthb ipghbjected
turcﬁmg?rﬁ% %gagalhl {?olgcglfgteloﬁ Se?cglbe / dth);l etgt%)itl)s’fl?lg gWesI f%’% (24 %) of a
cdl63Bss dol{d MSnik u@m%tﬁM}EH)Bxy) phenyl ] - 5- oxo- pyr rolidi
e)(@é; 11@(& Elg\l | CQaC%ﬁg}Eﬁ%%gﬂ §)tcoe ryyrroféiag B 8%(1dl
rriethy@eﬁhﬁerret hyl ester, 7.10 ¢ (51 4 mol ) pot aSSI um
AR ot P RO LoD S5 g
oxflxtadidembthyhset Bdliablvedm 4 mnxtﬁrehcfurml N ﬁbdimethalmn%nlde and 0.18
nﬁogﬁ Sg J ﬁﬁ%&r? %tle m%}l;:[x %ﬁx?ecltn eﬂan&{:[gl CL¥bn PGS t‘fgkﬁfy sfopped and
hold at 120°C for 48 hours. Water is added and the product extracted with ethyl acetate.
Drying and evaporation yields 92 mg (31 %) of a slightly yellowish product. MS: m/e =
343.3 (M + H)".
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to chromatography (silica gel, n-hexane / ethyl

acetate 1:1). This gives 2.10 g (24 %9 of a colorless
wG@oloa26stS: me = 344.3 (MF H) +. e) PCT/EP2003/010384

(RS) - 1-[ 4- (3- Fl uor o- benzyl oxy) - phenyl ] - 5- oxo- pyrrol i di

ne- 3-carboxylic acid methytahide 30 300 ng (0.87

o] ) - :
Exqrrgly 21 - [ R A bribuserhaproeyy)-phvailli oxp-praoliging o qaghoxylic
ne- 3- car bejd hevlylémel d methyl ester is dissolved in a
mxture of 1 m" N N-dinethylfornmande and 0.18 m of
a 33 % solution of nethylamne_in ethanol. The
a) (R (bRlydrosgery- Pf?nvbg‘—‘h@wpx{reb@@e 3appaboylF acidt 120C

In £ ﬁ{etd’fﬁ’c %ﬁ# Qac em 835 mél)ilﬁ* qeﬂmﬁﬂﬁhéd&?aﬂ?d Ssiues o @@IZ ﬁgg%@ita

t
coxhlg a%l :Elre)/{p]}@fl nasQ;qd| f@ﬁfq Ignld,% spg{;ﬁ%ﬁxgg%ﬁg{sggt tb@{r@lxt-ure was
car%éﬂl%‘ﬁ%at%d oia hei’ﬁn‘% pIM@ ﬂ%&%@@%&% Wa @Heﬁﬁ%@&)g{' Qw%meter At

| 60°(CR§}Q IM’Yn;FeASf(dﬁeﬁq}EﬁC@UEéfFﬁE?‘P&»%S/}) 10pHRG ihesarag Baigdapd thejcolour

tuﬂn@@ ’c&deﬁ‘k'b?&w Whe tRGES oFBIIRYh 2t idByR)also dissolved. The exothermic
(RS droxyoxy phenyl) 5- oxo- pyrroI|d|ne - carbo

reaﬁypm éta@téqi yndes bailipgraa) vhilgihe terpperatyreraised 36 55476} 9hec;¢actlon
mdis ﬁfﬂlwme sond T%stax?cgl Iﬁ‘oﬁgc%sm fo &bl 8d+¢n t(?R'@ %ih‘?n 1-2

acld are mxed in solidform der stlrrlngvvl
hopgst Bhe gpde (RY;1- {%bYC}fPXYQJﬁY@hﬁﬁﬁl) %mpmvlydlh@ét@ébmh@aad was
en%‘é%@& Erpﬂlem&tts?e V:}_ IE}'fbl.ltt Wr%&‘fﬁ%at%o%@ﬁléfe‘?ga% a

nmomet er . C he “powder started to becone

b) (/R@cbdé-H)droxmdlemzl@é ¢>>so pEEaliding Befarpxatielacit metnil etier
In b 46 m@%ekﬁedqﬁglkec@;e@@a vﬁﬁe}{ 1\ ?effug%oﬁ&éltseros t182hnloth B! ﬁ{d @Jnecham

was al so di ssol exot hermc reactl on start
calstignst, theFiuda (RAnd (4-hrdrosyasyepheaiper etuperelidined- qacboxyhc acid

is &Esggedturﬂ & n{&@t% &1300d i %??ﬁtﬁa‘r%p od Irxﬂgf éorp:%hﬂgtea gbllﬁgric acid and

san product was to coo
40Q ng of ﬁéné;@ethpﬁ@r@pmnd stirred under reflux durmg 2 h For the working-up,

thd g‘?&tld‘n s(ofu&m‘lqg %ﬁ@e’&yto I@'ﬁ%\f ked véu%%ty@fsrtﬂlg{lbﬁj tﬁ@n Ba8@EPQ into a

['1¢c aci g?@g nex
2011 M@swlevnﬁéﬁjrsnfrirtgaﬁt o @rrméihaﬁ aé%@&rslafxfmﬁer/lbg (1:1) is added.

Cr s'?éﬁmalg(ﬁfa‘f%g e RenkhY; tﬁe%ﬁoﬂ?*ﬁé Elllé Q%lﬁgcéstﬁﬁ%p@emlected on

C acl ester I'n a

a ilfer Rumnch. GFY u5e vookongeror200herlwbrid enter andl therfdatiant the
be%‘%g br i[h{'ﬁ SBSe, E&Sm‘ég E&Suﬁlsss %nd neutral The well %ressgd and Bre dried

r oxy oxy eny 0XO0- I'I'O | car
Pregudt éroatthg ltes ftinsbis|dvied ulndelereduwdmresswfe tg 0@@1 M0 of84% of

| d...i4
R0y ool oGl 1)l B B i
methyliestgr 2 twhikeorolid e Swe'd A4 (M+ Hr'he reaction sol ut i on

I

O EPATEI B 15, PRI L
es0C, a m xture of 2500 m of wat er/fice (1:1) is added
In%ﬁ ag'é%g&?sl rﬁ'x% oofﬂatsé\ﬁgltﬂgglclhﬂ %ﬁztl%l) Yehe lek?lanon 8f the ( RS) 1-(
hyflidxtyexy-phenybta- oﬁ'@wlapbdlmé%h@dbwyhh a¢1dtrradth}2 eger with éfﬂuorO-
be&%&ﬁrﬁ:{l@ﬁﬂ n&eh% dfgﬁ)t{s'&lu Laatrg natd ylgllagthqug? rin 4 -ﬂuoro -benzyl-

nmes co AR neut
Om)apherpd]eémd pandhdme -3d¢drboixylip noid uadthyl restar :tsmehg‘ht Iyelbrw powder;
gﬂ 443 |}§d under reduced pressure to yield 980 ¢
? eory, 2 steps) of the
d)((RS)-J 14¢@4- Hiwtod)e;w};quybm«twlj ~5503ax pyrpolidind-B diartexglicanido
mété}ila Cld 25 met hyl ester as a white solid; M5 nle =

Inan analogous manner to that described in Example 1e), the aminolysis of the (RS)-1-[4-

(4-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methyl ester with
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c) (RS) -1- [4- (4-Fluoro-benzyl oxy) -phenyl]

-5-0xo0-pyrrolidine-3-carboxylic acid nethyl ester In
wa@eooanzdsegous manner to that described i n ExanptBEPZH)3/010384

the al kyl ation of the (RS)-1-(4-

hydr oxyoxy- phenyl ) - 5- oxo- pyrr8l-i di ne- 3- carboxyllc acid

met hyl ester with 4-fluoro 30 benzylbrom

mejhdgminaingfsege wbs by Cadpstraokdyning kh Yiglels the the (RS)-1-[4-(4-
ﬂL{o?bQ‘-)oellfzy[l&(ly gwhgrgﬂ‘]og-%xg x)/dhdlrﬁxy )caﬂ%gﬂi(:la]:ld meth 1 amide as a white

0X0- boxylic acid nethyl ter as a
qudghtM§eN€ov\f°’4é MieF)™ I\/IS me = 344 (Mr H)+. d)
(RS)-1-[4-(4-Fl uoro-benzyl oxy) - phenyl ] - 5- oxo- pyrrol i di

THéeco%lpﬁﬁhQQZfﬁ’E}da éﬂ’ééBC{o 1'6%&@86@1%@% é’&f’addlbg%ﬂs AAheIRURat
manner to that describ t he

deggribeglip Example 1dhand q:)g;taqu{géfrom (ﬂ?) 1- 4 hydroxyphenyl) -5-0X0-

£ | Omovl
PSS 0SB b oy

2bpchry aéhée@mmbe@mnol oyl sbsegpeRhREofysis of ﬁeaqstea t ube at
80C in ethanol during 18 h yields the the
E)&B@le 3 [ 4r6f1-[hl 9@1901@%%&%& gyé ])xo—p rolidine-3-carboxylic
-0X0- pyrrolldlne carboxyllc aci rranl de as a
mhlte posienethygmids e = 343 (M H) +. The conpounds of
Exanples 3 to 16 are obtained in an anal ogous manner
Intdh aﬁﬁﬁ%ou?mg@l%i b BRd dE:J&nEé@IHOE:?anipié 1@NMR), statiBh FloRI(RS)-1-(4-
fro 4- hydr oxyphenyl ) -
FW Thé- ogoea(r@é&wer%ca PWIW@Fﬁweté‘élteé‘ief [Beapple bl the title
cofn%dtﬁl\@ if EreE%&%HlBkr Sl iR it AR LRRIY cRYriak Ky dhinde ORS)-1-[4-

phenol “and Subsequent amjnolysis of the_ ester:
35@%@@}110}()7) -phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methyl ester as a

coﬁ(ﬁ@ss 301{d4an(i3fhgl-lu9519 tpced%)éxlltq/%}(ﬁ mRISMhihe Br QKL1d%E @0 diring 18 h

- car boxyl i acid nethylan1de 10 I'n an anal ogous
towmm dhe QRé)tlh[ét 3oré%@rprtafélay Py Ehenpll ©- 93 Prrelidine-3-carboxylic acid
m%fhgfahﬁlag Yidl@ n?l( BAf-aleoldbess solid, MS: m/e = 359 (M-+ H)™.
roxyphenyl ) - 5- oxo- pyrrol i di ne- 3-carboxylic acid
nethyl est er {Exanpl 1c)].the title conpoun

Exmaplatted Bp)a Mn(%ﬁlbﬂumcrherem;vbpmﬂzﬁrpx‘wmpf igiwerFycarb-
obtain t iBid hidit¥ylamide
(3-chl oro- enzyloxy) phenyl ] - 5- oxo- pyrrol i di ne- 3-carbo
xylic_ acid nethyl ester as_a colorless solid

In desnalqeoms mepeeh dferibein Byararts he) 3l dt Srﬁ%f%glg fegm (RS)-1-(4-
hRGxfPHeh R Sj(gcotpyngoﬁld'i& yic@xlb@xﬂﬁeac{daﬁhhyﬂeste[r ‘ffExample 1c)] the title

(3- chloro benz 0X0 rroli -3
cargg@my Prepagsdi al 12 tﬁ)ﬂ vgﬁh @]é dlﬂ(lil(é‘p]aen%%ﬁ)go%lgq toapbtam the (RS)-

?@Jég r4L£E§01%O$e'ngyl IMThcfﬂe'" 3- cmhﬁe)l(égd methyl ester

IR
RIENRHEMEN IR oMo i
wﬁ)ﬂ%&ﬂﬁh‘ﬁn@%@ Pi%fd e ,&Rbﬁﬁl ?@%?@dl%ﬂ)rb%e@%%%hkﬁi)l ]-80ko-

, starting from
PryelidirgBamxylicad aleﬁwmﬂie diipld- 3% af peptgyless selid- §1S: m/e = 361
Nﬁﬁﬁy* ester [Exanple 1c)] the title conpound is
prepared by al kylation with 3, 4-difl uorobenzyl bron1de
to obtain the (R - (3,4-dif]luoro-benzyl oxy
Exgrnpleyt | (Eﬁ)dkd4&&%}@@%@5%&&%@%% 15 *&épwmﬂwe -3-carb-
ester asoﬂdggbgqhgﬁ?agghéd [85% of theory, Ms: me =
362.2 (M-+ ] and her eupon, treatnent W th
nmet hyl amine to yield the (RS)-
I an pizalggays magspiolofbrAmsaiel-in ﬁémpl]elé) #ixbe), starting from (RS)-1-(4-

hydroxyphenyl)-5-oxo-pyrrolidine-3-carboxylic acid methy! ester [Example 1c)] the title
compound is prepared by alkylation with 2,6-difluorobenzyl bromide to obtain the (RS)-

1-[4-(2,6-difluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methyl ester
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o

25 pyrrolidine-3-carboxylic acid nethylam de. Yield :

7 %of acolorless solid. M. me = 361 (Mt H)+.
WEX@A0L6825: PCT/EP2003/010384

(RS)-[1-[4-(2,6-Difluoro- benﬁil oxy) - phenyl ] - 5- oxo- pyrr

ol i di ne-3-carb- oxylic acid-Aethylam de In an

anal ogous_ manner to that described in Exanple Id) and .
as ayelloyfish eif anf, theseHRoRsreatnyent wigh methylamine in ethanol at 80°C during
18 *th@ tﬁe’f&lﬁ{éf{ﬁx }r-@t @Z@-d@aa&elueﬁm&wﬁ ﬁl@ﬁﬁg%y&oc%ﬁ%mme -3-

ester oun

I;hoecplmaédi Togthy awdmﬁ% @3 thofz @lagleps @bﬁ%n@{ﬁ =BpbMiadl)".

to obtain the (RS)- 1- [4- (2,6-difluoro- benzyl oXxy)
ExaRip&¥! 1 (R 9—)03{0%/54 03,4 BL18udre-6éH7 bﬁe fdind-3-

ester V\D 2 04/ 0268 PCT/ EP2003/ 010384 a a

yel | owi skambokyligrfgid mpdwlagpidn, treat ment wi t h

net hyl ami ne in ethanol at 80C during 18 h to yield

THeQRle(CB ouhdis airéparéd?bg }llfaﬁ&‘xQBPthp?ﬂg)ﬁ ‘@%Y&dro@lﬂfﬂéﬂyl) -5-0x0-~

oxoprroI| l1c aci'd
pywotifithe-3-gmbogydi agidan¢tbyl] eé@éwgbﬂﬂdﬁ tm%lorﬁb@m Iggmigdagiving the

(R'S?Q"Sxoxo@(ﬁir@ ffﬁrlﬂuoro benz?/ xr) %henylb e.pa/rrohdme -3- carbox¥hc acid
m‘?thﬂl aster which, @eteapbam treatmenigvige et Yb@mlaéyrﬁw‘g the (RS- &x0-1-

%‘%@Hﬁ?ﬁ&ﬁyﬁﬁ%ﬁﬁ%ﬁgh% lPEW!)l?&lh@—g c‘ﬁfbotxg)ﬁc acid methylamide. Yield :
97;99@&81@@14@@-@ 11@/%669 @éfﬁil)l ester with
2,4,6-trifl uorobenzyl brom de gi ving the
R O (o L
t her eupor*ia‘rbmf}’lllcrft,C metylagida net hyl am ne yields the
(RS)-5-0x0-1 10
Tl{;ﬁgggxoyﬂllp?ugg ?{#ﬂéﬁ&r@d Be Qﬁ%ﬂa%ﬂ{ bf ﬂh"e‘ ?RS’)' 1- §QWH%"?ﬁh5‘ff§)‘°’%§"°
pyarohines3-sbpwlicpsd rmtéy s@vyltbw i u@bwvléwmlde giving the
(R@F@)o& 9@95’}4 [s4tn&1%of’o geﬁzZlofxg}iﬁe&KHe@ﬁﬂlﬂﬂ&Bﬁm& ¥

rrolidine- car boxylic de The ti
methikrstenas ¢ whise &) glr(gé% f thgaey) walirly ﬁhg\eugqqpe by treatment with methyl-

arﬁﬁ@}neﬂds(tﬁe (fmgrSQ&Yon@y(bh ﬁfrﬁ?ﬁ%ro %@nzyloxg) gher\%l Ryrrohchne -3-carb-

car boxyl'ic aci d
oxz @a@dﬂrerrhnlmdéb@ﬁhgfht vel ot elisl; Mwnﬁg—ﬂ%Mm)
(RS)-5-0x0-1-[4-(2,4,5-trifluoro-benzyl oxy) - phenyl ] - py
in is, j -
BRI 3%%@%?""?’99’3%%( o o RGBT BT Ol
with nret togt oxalmmdyxeélmgmdne
(RS)-5-0x0-1-[4-(2,4,5-trifluoro-benzyl oxy) - phenyl ] - py

TH t‘i)leé @n@uﬁd‘a?%paﬁaﬁﬁkl 'aﬁgﬁﬁbﬁi O%QRBPW(@%&Q%@M@D‘;S 0X0-

PY‘\(/fRéydn&- Orerboxylie-aci ety qsrerf M’@W@i brénZyareRsnzybrreming gigipg the
(R} GLbH- s 3, 3%atrrm>6yé benAfd gﬁé@yﬂ lg,mcqﬁl;fa@ -chitdxflic acid

ound IS pr epar e
f: esfer g2 Hghtrys Wp@l@{ %50%}@@}7, MS: m/e=379 (M+H)"], which, there-

uﬁBﬂé Bg ltﬂe?th%ﬁt %nﬁ%ﬁél Xlln Héjthmgyé oﬁﬁtlefél W,3,8-trifluoro-benzyl-

uor obenz

J(ybw)hesylbkmqhqme@zcasbwhsa acfld umt 1@@%2 yieldy P4 3hehipeprymy a white
d baxylic acid 25 nmethyl ester as a |ight

Solhg gwfnzegl_?’é&?MS%)gf theory, Ms: mle=379 (MtH)+],

V\,hl ch, there- upo treatment with nethylamn

Exmeple8: t HRS) ﬁé?xcsldﬂdg,fa‘{ mfb@r%benzyﬂqumbﬁ@ylbemyhdme -3-
oxy) - phen%hlox‘¥i %f‘%@&ﬁ%ﬁﬁ%‘g .carboxylic acid

nmet hyl am theory as a white
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solid. Ms: me = 379 (Mt H +. Exanple 9:
(RS)-5-Oxo-1-[4-(2,3,4-trifluoro-benzyl oxy)-phenyl ] -py
WO p@ijoztisee- 3- 30 car boxylic acid nethyl am de VEIT/EP2003/010384
2004/ 026827 PCT/ EP2003/ 010384 -22 The title conpound

is prepared by al kyl ati on of 22he
(RS) - 1- (4- hydr oxyphenyl
Thpyudr)e@pmpn B-reenaneskyy rlzéylafé@rw%@ R§$)- kb -y digryphenyl)-5-oxo-

a@ i%etf bjri) 19 b&a ﬂ/éth}q 9@} Wﬁhg' VA-BiREbenzyl bromlde giving the

é | uor o- benzyl oxy)-p
(R )ré+qxer lnéé (él, ity sz«}arOrlzcermzlpaY) PJ%QDHUTPYégﬂlérnea%‘C&T%\%Yltcé‘ad
me?ﬂ%l'egteg gﬁﬂ‘a/\%‘zf?ifte Lnaesie) o‘f”me%?y) Wiex, QH&@IE};/ oP¥ Eﬂ’e@t"i‘ﬁéﬁ@ Qkth methyl-

am ne i n ethanol at
an(iRSjn eham% afl530°G yiedszha (R§)r F-ogerlo 4b@r?’z%rltr®ﬂd}9mp??@ﬁxlp1p’) phenyl]-

X e
py@}%ﬁ Pﬂiehig g{fgoﬁfh‘é g&\?mqll)l(éfhw&rg?ﬁﬁ d?[le“FI @Wﬁ{ %g‘c_&%ry 3 aerlvﬁilt sodd; MS:

m/Exanp(Md-+H):.
(RS)-5-Oxo-1-[4-(3,4,5-trifluoro-benzyl oxy) - phenyl ] - py

E;éﬁqg% J: N@RSy-5- @{obpgzyl(%@ satﬁg%ﬁ?B%%ﬂﬁh&@lﬁpﬁr&ii&hea-

ound 'T's prepar | at1 on’of
(RS) - 1- ( 4atbpaiylivacisies
pyrrolidi ne- 3- carboxyllc acrd nethyl ester with

T}%Fgge(scgh{(?oﬁlh& ‘i’sﬁﬂ@;?zﬁéd’ Bg 9]5(?1'%1@1? og’ch\é'(ﬁg) § Q@ hydroxgghenyl) -5-0X0-

[ uor o- enz P

pyrmdlrd:-heal‘b%}glﬂ Beidymethylasted Withek %wrl%@qrebergy erqurrir ewmg the
RW? g0lsl &co(-?ii/ A9k, stt'ﬁ?l%x‘/& b%gﬁg bﬁﬁ{ygg%ﬂfbh(ﬁﬁ{e -BIEAIPIML acid

ds the
m¢tRE) ester @mwhxtf Spll(dfi92‘V051ftth¢<fr}’h‘®hléhﬁb?f29]?%90)’ tsREmgatwithsmethyl-
i

n& %?I? Etﬁg%(?%f e @3’%@%’1'6 (ﬁSfﬁ é)‘%orﬁe @V:‘J @g]thﬁuor%' Eequf%ylox%gphenyl
pyEscaidhinie23-t4r oxyhc acid methylamide. Yield : 99 °/o of theory as a white solid; MS:
HJJR N%— 4n¢5- Fl uor o- 2- met hyl - benzyl oxy) - phenyl ] - 5- oxo-

yrroI 3 carboxylic acid nethylanm de The title

npound i s prepared by al kyl ati on of the

E)(ang)le 11:( AR8Y (45 Fheorpt 3-nstltdenpidoxy)-phenyl]-5-oxo-pyrrolidine-3-
lid d met hyl t th
5/ tor o- 2P TR BRI i g the
(RS)-1-[4-(5-fluoro-2-nethyl - benzyloxy) phenyl ]
Thytitleotdnapavadds er&pbr@si@maﬂwlaa@n@f Hhet(Ry)- le@t}@idr@g’P&e%] @XO
pﬁﬁ(&l{&i’ne{ 1 Jca{Pb%&%lwh%fH' Met%st%ﬁ?@ ﬁu&w' hidthphée brom1c|1e giving

upon yamnelneta
that(R8b1¢4défﬂw¢go—a rnetiarleb@@ylrorr@ ph@yl 13-pxa-pyrrolidine-3-carboxylic

a&cgnfelt Es‘%erzasg‘%\I lsollri)cia [‘721/% x?ham e—358 (M-l-H) ] Wh(leh there-

pyrr oli -car
upxdrs byt treaeeem/avdh mﬁbﬁpynwnathmobaﬂ 8SE cb@mgdl 7 wslds e(RS)-1-[

lic acid methyl-
TG PPN enil Py in st ity
amnvte. Bie r%&h}bfth@or)’%ladlolﬁé epy,dotifti Mé: e aﬁ %.H\Arr

manner to that described in Exanple-id) and e)

E%[Tg]i[glte'lﬁg I{S(?rg {4 Mlef}{og?r benzy o)ﬁy) phenyl]-5-oxo-pyrrolidine-3-carboxylic

- 0X0- pyfroli e-"3-car boxylic acid
nethyl es@@dnﬁﬁnéﬁpﬂ lc)] the title 30 conpound is

prepared by al kyl ati on wi th 3-net hoxybenzyl brom de to

ﬁcﬁéolﬁﬁ %7 Brr b that descnbed in Ef( m%le 1d) and e), startmg from (RS) 1-(4-
oXxy- benzyl oxy) - pheny 0X0- ﬁﬁrro id

haifoexgheml)écmw pEtdlidineg tcarboaglicacid miethyhfsser ErirmalﬁdC) the title
%ﬁgéﬁr’cﬁfg%{%} Ee%ar;y' B Vi B LA%h8RLREzy Brdihid@RObbiin B8 (RS)-1-
-(3- methoxy-benzyloxy) -phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methyl ester as a

yellow1sh oil and, thereupon, treatment with methylamine in ethanol at 80 °C during 18 h
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WD 2004/ 026827 PCT/ EP2003/ 010384 -23 to yield the
(RS) -1- [4- (3 -nethoxy-benzyl oxy) -phenyl]
WO 26090268pY 1 r ol i di ne-3-carboxylic acid nmethyl arTEP2003/010384
Yield : 75 %of a colorless solid. Ms: me = 355 (M
H) +. Exanpl e .13: -23-
(RS)-1-[4-(2- Met hoxy- benzyl oxy) - henyl] 5-oxo-pyrrolid
to yield-tBe €RF)bb4r(3- metlmyequrlhy)r)aphedel $-qkrepyirelidine-3-carboxylic

ac1?%§%)(ﬁ%nx?1hd SY]%TCF B3l ofs %f b ¥S)1%t15§§|saltuﬂ QRs: Qe85 5 (M+ H)*.

roxyphenyl
pyrrolidine-3- carbo lic acid nethyl ester wth_ ]
Ex2mpiet 130 x (R®A-{4-063-dei glpqnzyi]gxy)q@e(nmg)i-oxo-pyrrohd1ne-3-carb0xyhc

1-[4-(2- nga%) Q&pﬁl oxy) - phenyl ] - 5- oxo- pyrrolidi ne-3
-car boxy I'C acl c} ester as a I i ght yellow oil
[ 83% of theory, NS rﬂe 355 (M+H) + whi ch, thereupon

Thetidlatcnmpoundistpepreechyy dkylaton of ibe FRMol - (ﬁ‘l}l}’é@?@@q%{l)o@‘oxo
py}r%ﬁd‘anS) ga]r @h&% ﬁ%lggg?i%étgg{%tﬁb%}é o%cﬁ)enzylbromlde giving the (RS)-

carboxyli1c acid
rmt%medrwcm@enzvﬂ@wmhemﬂ 56,q0- pmeﬁﬁwea%cabomiqa@ds@ﬂhdl ester as

Ry T G 3% P e T TR R ity thescupony by pjment
withpgettylangdineiz Shanedh ab&%ﬂ yieldathied Rt r{ytf(anmrélombewlqﬁ% -
h%o %u 4f))arr<gfd%)ea§ %grb%l?clsa@lci ﬁ’ltejcfgﬂnﬂfie R84 : 47 % of theory as a

rox

w}pyarsohHJMBnal@ &Sﬂ@dx;}{)lc acid methyl ester with
3 trifl uor omet hoxybenzyl brom de giving the

o5 B AT s b
vvhlte solcad)op(;ﬂl@@/écmdnmﬂedmmdel\/s nm e=410 (M+H) +] whi ch,
t here- upon, by treat ment with nethyl am ne in ethanol

Tl-?et fﬁ co% ouﬁh Ez%l‘kzl' 9519 oikﬂ[e g)?’l 4- hydrmﬁghenyl) -5-0X0-
ri uoroneth enz -phenyl’]-pyrro b
pyosotidinge- &car@ométcmyidane gl esteir aith 3-trf os@mmfcyheﬁ@drbyorasde giving

th?&@"%%ﬁg q\'\f% ({3 %@otr%ﬁhuofg%leél Hen}lﬁx (l)lﬁilﬂeg% carboxyhc

acpy/metiyl citaras Swhuasdoi(MO%z:OﬁbﬁQrY thlVfﬁiﬁl hWthh there-

pe}} a'bg Qt?l} &ﬁﬁ'&n&?ﬂgﬂﬁ% 1?}&&%?&%0 lof} y@f@srmla €r$)d3-080d -[4-(3-
trﬁljﬂdrmytbhanwryzybmkphwl mfrrcgldme %ﬂ@r@pﬁﬁqucma@gbmlde Yield :
125
ST b REI iR BRI, 1)y D0 [l 30125 cOTPOMRe 1 o

I"Uor onet hyl ) benzyl
chloride to obtain the (RS) -5-0x0

Exa@aple il 54 u(cBrSdrr’ie@mrﬂ 5e(ﬁztyuﬂmy>)metbﬂémzyloz[cy) phenyl]-pyrrolidine-3-

yg?/lr{)\(/)v! Isgclago gg&gméw,lgmﬁgel d nethyl ester as a

ereupon, treatnent with
met hyl am ne in ethanol at 80C durin

yi e
Irt :trear(alR@ous Braor@-to that[dgscribgd in Exafmpjgﬂgmc}@; stbrémg)f{qglyd,}}S) -1-(4-
t
e

cc(rh/pom-i)d-m pEepargdl by al]gflatmn with 3-(trifluoromethyl)benzyl chloride to obtain the

ool L R S o) B bR
nemsﬁ E@m@a/yenmmsohdmdmrqumpnetr@mp@mah thylaspige éjethanol at
88")@ (%llrll(ﬁ/gl A 1 yngg tljieh(%3§ BSzdt1( ﬂ' (ngﬂg&%mlﬁeh%l&&?:phenyl] -
pyrrolidine-3-carboxylic acid methylamide. Yield : 54 % of a colorless solid. MS: m/e = 393
(M+ H)".

Example 16: (RS)-1-[4-(3-Cyano-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic
acid methylamide
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pyrrolid
3-cyanob

I ne-3-carboxylic acid nmethyl ester with
enzyl brom de giving the (RS)-1-

W 2004/82689RN0- benzyl oxy) - phenyl ] - 5- oxo- pyr r ol i dPCIEEB2003010384

boxylic
of theor
treat men

acid nmethylester as a light yellow solid [69%
y, MB: mie=351 (MtH)#t-which, thereupon, by
t 5with nethylamne in ethanol at 80 C yields

Tfteﬁgle(qfesapnﬂnflmRrsp%ryéhﬁaMEw @&W(Bﬁ)eh;ﬂrljhydroxyphenyl) -5-0%0-

% of

pﬁf&ﬁﬁﬁleWEiﬁbkﬂicr&@ld%n&ﬁﬁ@‘&y Wit egoE@szr@th’@%wPﬂ'thg (RS)-1-

theory as white o

4Fﬁ)3#ya@(§ﬁ®qy@xy)7thrR§75pxo pyrrolidine-3-carboxylic acid methylester asa
hgﬂiﬂyéﬂ%vﬂoﬁ@'[@"/@ %Fmébﬁxl(/ls %/gﬁﬁehy IMm?WHI 1 R0, b breatment

di he-

- carboxylic acid nethy

W%lpsyetlwlaemnww sl 3t BRtGryields ﬁeq{;l?qu ls[%%cypypfhwmdowé -phenyl]-
5- ofe@@%?es%&hg 36&&%#'313% a4d Mﬁ&ﬁfd@ ViBIANeY of, Bf&laef as a white

am no-o-cresol 1Is reacte

pagider Mb:auisri 25044 Hat - 14OC during 10 nmin to yield the

(RS)-1-(
Eﬁﬁ?ﬂré’i?

|n the n
(RS)-1-(

4- hydr oxy- 3- net hyl -

QRQM) @xsrwﬁagtmzao@rﬁﬁf@% :@gh@ﬁ%l? | 5850 la@'}rhg.giéne -3-

i rect
ég{bogylgpaac_{gleﬂ)ylamlde
4- Hydr oxy- 3- met hyl - phenyl ) - 5- oxo- pyrrolidine-3

a)(R8Y- @Q4ﬂ9&ofy¢5%&'ﬁﬂr}%{en§§lﬁ§m k%hﬁﬁﬁh@gycaﬂ%z&ng acid

esterjfi

cation described’ in

In(aRgt)n.akpg()q& RyRIres%y et described in Example 2a) 2 -amino-o-cresol is reacted
I |
LB M B e O bR

react ed

pheng) - @)ﬁgpyrrohdme 3-carboxylic acid as ahght brown solid; MS: m/e = 234 (M
}ﬂﬁﬁﬁmﬂd&éﬁHMQ&Pﬁthn&ﬁ%ﬂ%' phenyl ) - 5- oxo- pyrrolidine-3

car box

bINBS) 1 @-Bydrsmy- éf\mﬂ}lad P

[1c acid ester as a |light brown solid;
lyz@yl-))S -oxo-pyrrolidine-3-carboxylic acid methyl ester

xn(a%@org} td &II% ﬁgsnﬁéag@;lg?%%x hlggl %nlﬁef@t by cﬂ%g qng@' Dy RoLKs-
mafrhal B@fywl o-phe PRy diaridorrbiealic ptiéds rqac@d;mﬁi wmeihdpol in presence
oftsnﬁul(lmd fs )Qéldlwg(f@fyl Br-HRd Y -3-meth I%heagl) poxo II])ylfrohdme -3~

- 0X0- pyrroli di net 3-car box

ﬁc acsd rr@%tbrleeatem& Hlight brewe edbidh s m/brFEEH0 &M#h’h

c)RR§§? £ (
ac#cl mst 1@

3;%1[1;2626 t%gﬁig%kfﬂy? 3L RAMFL Shdnt) AVExFpyABainR- AL b Geylic

&izyl oxy) - 3- et hyl - phenyl ) - 5- oxo- pyrrol i di ne-3

In a?x@fo%?l‘é’me%lkg& idn ra%&{?%led g?tfarm;ﬁg‘ 18, e @RY- 10704 8k))-3-methyl-
PHeR®)- 510{0( pyreclidinerdreatinegiiydak yetlzyl wettehwreqymwnﬂ) 351L@x@aenzyl

bropr}{{ig oy )Pr

ST GBI oD IRl L -1

fludre- b(f—‘R&ﬂOWJ{?)fme(h&'l phem)ososnpytrolidime- 3 carboxyhc acid methyl ester as a
h§#$§“%1&§%ﬁyl Ehe§%§@ﬂ§Ng¢?—pyrrolldlne 3-carboxylic
a

ester is tre dina sealed tube with

AR SPryL I [ Ari( hé*luqmé?tena)ﬂ@*y)s?t @G @l-pbenyl)8hroxo-pyirmlidirten carboxylic
% eﬁML&QY(Squoro

enzy

oxy 3- net hyl - phenyl ) - 5- oxo- pyrrol i di ne- 3-car box

Indnaboguces thermtinglysiad¢sdebersindxainght 1e),tbé (RS- 5-0(4-(B-flivB0-benzyl-

oy Pt o DI St srhonle it it ssier s gpiedina

sepled tahe wmgwmylmncm@bmwhaté(ﬁa far rmtﬂmwlédlthbe(le [(4 (3 fluoro-
b%lg SF sg-?r‘gegh)ﬂ) §5T1/ é;l c%y olg}g?’q%%tuhe ?%Qﬁ%ﬁyﬁé fm%&%gmﬂg as a light

ylRS)solid:MS ko 57-

Example 18:

+Ehyl - phenyl ) -

(RS)-1-[4-(4-Fluoro-benzyloxy)-3-methyl-phenyl}-5-oxo-pyrrolidine-3-
carboxylic acid methylamide
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5- oxo-pyrrolidine-3-carboxylic acid [ Exanple 17b)]
Wi th 4-fluorobenzyl brom de, in analogy to Exanple
WA ego4/026827 ng t he PCT/EP2003/010384
(RS)-1-[4-(4-fluoro-benzyl oxg%1 3- net hyl - phenyl ] - 5-
oxo- pyrrolidi ne-3-carboxylic+acid nethylester as a

i ght brown, solid 6% of t heor 58
T Mﬁﬂqulpw%ﬁ Pr%mé?é%%}ﬁylaw ertg%ilﬁ%nl (@mhvﬁroxyﬁ methyl-phenyl)-

5- G@tﬁwicﬁig;lﬂkewcﬁ‘rb%k}lwm BxaBBleG7b) ) Wit B RI¥bdnPylB¥GHRE Sn

| anfglr@) tOFXEwmeligi i%ing the o)t loMy§4-Bueret bepzylompndmetlsyl-phenyl] -5-

0x0 ridlfinel3 dirbéxyBe aaab@emﬁé&era@ aﬁgﬁﬁﬂawnasmlﬁjza% lo ghﬁi,ory, MS:

% of theory as an off-
m/(31§,§58(|)_q)1\/1r H%j é‘f%?}b t}g_egeuHopleyy qeatment with methylamine in ethanol at 80 °C,

in Mal&g%‘t@Ek%ﬁl‘eh%P %fYéld%’%%( J@[@Y4-ﬂ98ﬁ3¥éﬂz%ﬁ>x?3(9 - BYEf19 Henyl]-5-

di ne- 10 car boxy |c acl

OXgy d’afﬁehiiﬂaeﬁscaﬁb@ﬁraﬁ aeidpyethylagpidst Yigld : 5P %Ieé theory as an off-white

solldRBIS: In/k 4-Fyqipxy) 8- met hyl - phenyl ) -
0XO0- pyrroI|d|ne 3-carboxylic acid [ Exanple 17b)]

5-
robenzyl chl oride, in analo to Exanpl e
EX?LIB))P 18, l}é ﬁ)e %hloro -benzyloxy)-3-methyl-p ggnyl -5- oxorI)pyrrohdme 3-
(RS) - 1- [ 4arbSreydielaldQnb@pBaMi@XY) - 3- met hyl - phenyl ] - 5-
oxo- pyrrolidi'ne-3-carboxylic acid nethylester as a
light brown oil [47% of theory, MS. 15 m e=374 ( MtH) +]
Thfifle RompoiEckis PEFPar sl O Hledatinaat the @H\S)nﬁ‘%‘rw@ﬁﬂxh'é mgthyl-phenyl)-

t
5- (tﬁiﬁgﬁ?gél)dﬁif ﬁQalggé)X}gihclrhg%@gg%y; 1%%&9# echio?%ber%gl@fﬂ]gflde in

ang ey 9yaEPl Edli%gl?;nsabeo@%@w Iri¢- @%ﬁor@ebwvlamfbg— Btihenyl]-5-
ox@-by%ﬁamﬁbe&‘wm@ﬁc 80d Witk fRestRlab F1lightNRowl B [279/5F tﬁMTy, MS:

m/ Fﬂﬁ@‘l M nflﬂcw%qh@ﬂkﬁr@am bt entmenzyit xyefhydrrminglin ethapgiat 60 °C,
in Mdge)ltb @kﬂﬁ B 1ef91e¢cﬁrt99z%)t1c @;1 -hIBE- B¥A xg? 3%ethy1 -phenyl]-5-

2- Flugr o- uor o- nltro
REKERE BT 064 TR TKGR Gb af eorptiantite sold.
MS$t /6 =876 IR0 |pyol ) potassium carbonate and 13.24 ¢
(70.0 mmol ) 3-fluorobenzyl bromde in 200 nl ethyl
i s hold overnight at 80C. The reaction

ket
ExinieaPe (RS Biar ot (8 Rrar eb ok ohaerlid aorpyrsidine-3-

et hyl acggrg&,@;llc(ggm%ahwaﬁg&é on fromdiethyl ether /
n- hexane gi ves 12 68 g 75 % of a slightly vyellow

a) %'%Ll‘oﬂiﬁrl 34ﬂ‘(%‘°ftfeé}é5f19x)ﬁe4nﬁgﬂoo§welﬁmenyI amine 12.68 ¢

A fotkfurd o'fnl'@b)g (63. 7 mmol) 2-fluoro-4- n1trophenol 17 6 g (127 mmo)) potassium
uor o- benzyl oxy) - %enzene [ g

cargpuab PO 245 (500 mimoles Hyor aheebA beomisiean 260 pi atiyhuls ketone
is }%’1@ BV&H@B@&@W@ 31‘ &%ﬂloﬁ %xﬁﬂ@lsrﬁﬂﬁéﬂrv%th Srafby Qfl@ Qﬁ?@c’ced with

at RT.a rmal pressure hours.
etbé’h%fﬁt% @rY%a”ﬁﬁaFl% fr@@l élfefh}’bﬁhelt/ﬁbh@@lnﬁlgi\’@h 12088 Zﬁ)%épéajshghﬂy

Yeﬁdnghglp[slgﬂpgzﬁqgﬁﬁ% of a dark brown liquid. Ms:

b) ?ﬁé}m@ 4[@3 ﬁ:P‘BF@r%ﬁD&Ylem)fP}L?@V]@Hbmzyl oxy) - phenyl ] - 5- oxo-

0
12%5(!:% ng g‘longiﬂz)% Of%%z@-qx% ﬂtﬁ)recﬁegzwq n%{g%ﬁ@é%gn% is dbssolve in 150
mliehyhpegtaityy -4 & GRS % &y charopal 3 #dded rod 4hq Bixtiueds bydrogena-

tedPR 'qudrﬁ%nﬁhﬁﬁxéuémg?% Iﬁ)ﬂ%ﬂ?h@gﬁﬁg& 1?ﬁ]!t§(jred E&‘fghg the &Rutln eva-

a colorless soli

pO{aRsy toig @1 P38 %R %) 082 Hrkdrown dawidh My y/preldpil](MY).
c) (15) OX B P F QUL (AL MR- 'b"éﬁ{}}?%)( Ithnfl‘F!S Dxo- -pyrrolidine-3-carboxylic acid
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5 net hyl am de 500 ng (1.44 mol)

(RS)-1-[3-fluoro-4-(3-fluoro-benzyl oxy) - phenyl ] - 5- oxo-
w@oonobdsel ne- 3-carboxylic acid is suspended i PCBEP1003/010384

di chl oronethane. 0.52 m (7.2 ml) thionyl chloride

is added and the reaction m-26dre hold at 40C

overnight. The solvent is evapora- ted and the crude
Theitl cemporndlis firepaaeshinandlogs & fesnple 18) fadm 3-fluoro-4-(3-fluoro-

b B Aol SRl ol R o o el N e
346dlkM1Hg. heated to 40C for 6 hours. Water is added and
d)‘(ﬁ? P Aﬁ‘i‘ﬂfog '45 %%11%06 gg%lﬁq&gh%h%% lé_’n‘g’? 5 f)ﬁ%?l%%l%]%?c%oxylic acid

mqthﬁhmsdesw (67 % of a pink solid. M me = 361.2

?%%“ﬁf%";ﬁf’ R B3 e dePsaean Ry eyl - asoopgrolidine-

3-gyboglit adid&-sBspehBed ar bnﬁ;ﬂqhh)ramaeﬂhane 1052l ralhf 7d33ma1)01) thionyl
chl%rﬁ]le lfso;{d%eé axgcﬁ t € r%'e{')ctcfgnqg& | gxpé)at QI?J&' 5%?182@{; gﬁggg%lvaﬁ és) evapora-

pared I'n ana
ted arghthg Cflidg@md Chlqndenmgwndlssohaddn Snfilldndﬂoxolfxm]zgﬂe 0.76 ml (7.2

mlgg@ '5'6 g? ﬁjb%n of %Qth)glgmm% i§ 2k i8S adcf'e%l an(a ‘the mlxtureeheated to
407G ﬁirlﬁdmrs&l W-ﬁen‘lb addeol-dnerthy bondyyt ip et mck alnivitie eﬂ@l ddamate. Chroma-

to%xjafﬂlrlfgirflggg | on ggé’tggr% '& metkganoqpylelggxclg mg%?% ofa puﬁg solid.

MStt(l[g;f,’o&lo?r(Mbéﬁfyl oxy)-1-nitro-benzene. Yield : 98 %
of a dark brown liquid. Ms: mfe = 235.0 (Mt). ¢)

A -

ek Bl ARG a5 (LA SRR M s e
pr epar ed canboaﬂala&ggmtmyﬁnﬁdpl e 20c) from
2-fluoro-4-(3-fluoro 25 benzyl oxy) - phenyl am ne and

a) btfgﬁ%{]'éf(?mﬁ‘) lyeln %rlgxy) ?zut/f; %Enz%npur ple solid. M nle
Th(SRQ)S-CQmEQmFdl qurcpaﬁec( Iil—afnlalmgym Bomzplé 26a) )frqrh 8 il dre S-mix@phenol

anH%rﬂlﬁJrB g%&? §r0%ar %Mldln(f%(ﬁ}; :oga C rlgéxglrﬁ ﬁ{/?S ;&eﬁ) #%SOO%M"L
@%910@-1{ -3 ﬂugmr berﬂy](ogy) g]menylarmne

Thfeltfﬂ% 81&1538{1%3 ngff%gyalrp&ﬁn%l qg? eo anpﬁiég&g%bgfhy%r%eg%?%?} j fluoro-
4- @aﬂmccto -HeBzylonye- l=nid3®tbhzeddt Mjeld : BCamfkelagi®brown liquid. MS: m/e =

23g gm-% [2,5-Difluoro-4-(3-fluoro-benzyl oxy) - phenyl ] - 5-
rrolidine-3- carboxylic acid nethylam de a)

c) ﬂ_RSD- [2-Flroro-423¢ Badrb thenoyl tvemzphlenpd i - cﬁcoﬂp}trmitdfl)leaﬁ&ﬁ&m‘wﬂlc acid

03/ 0103 Xt u
T PR SRR DR RS Bl o e 28 o pr 5 ro-
benzmgy)whem}ﬂam{nz-andﬂ-amﬁnhm& afitldx §) Y%ediypdrpbadotid. MS: m/e = 346.1
(Mﬁ,[ﬁ{ated portionwi se under stirring with 1.06 g (18.6
pot assi um hydroxide. Stirring is continued
d)f(BS)- 102+Fllm)rof4 (fehesmavenzylnggrplehylist oxdipatrolidiné-6- datassdplic acid
meﬁ%@? npgenous reaction m xture. Thereafter, 3.0 g (16.9
of 2,4,5 5 trifluoronitrobenzene are added
Thértiukems@ouﬂ'cﬂ]es pre@ced oranalogy e Bxdaesle p@d) Sahi(HSpnd2ifioro-4-(3-

fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid and methylamine. Yield :
39 % of a brownish solid. MS: m/e = 361.2 (M+H)".

Example 22:  (RS)-1-[2,5-Difluoro-4-(3-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-
carboxylic acid methylamide

a) 1,4-Difluoro-2-(3-fluoro-benzyloxy)-5-nitro-benzene
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heated to 100C for 2 hours.. For the working-up, the
m xture is cooled to RT, then 25 ml water and 25 m
weeiwl2@ert at e are added and stirring conti nueRCT/BP2088010384
mn. The organic |ayer is separated and the aqueous
| ayer is extracted twi ce w tB7ethyl acetate. The
conbined organic |ayers are washed with water, then
A miiters of23h gZAAB-Ayeimob hif Srfluwrelwindylanchdliand 0155 g1(d. Aninttol) of tris[2-

(2?%%tﬁ5weﬁfokﬁ%t}grg¥ﬁfﬂge R gﬁgtﬁgggﬂ?o%gﬁ%]e%}&eg?c&r?i’ngtr\,«gal b86r g &198.6

uti'on 1S ev pO(ate. L rre ress
muagh 9 patabsirm hyfroxidep fdaingtis continued for 10 min if necessary under slight

- 14-bi s-(3- - -5 nj b
e 050 2 RS RSN L 1 R0
triflgorohytenbanzege aptrsided dropvibd. The grttiorsinguse Bechmes xdlidraad is
hegt[e)cti gbl- L@é@g&gﬁ‘%ﬂ%ggﬁ tgggﬂ%%lgég—y?,stg% I?l%elﬁgulrg ?snctoblegqg BT, el 25 ml
water4ndi2h imlethyl 2cet8e htelrdided behstirtiog yyrttmuridtfon3Amindhzengnic
P 0 OB 0L 02 M B he comine
or@liqja}'raynar@fwagheﬁlamgh wates, themtwicaowith 2N hydrochloric acid and finally

4 4-dif 2. (3 f i | nitro-b
T T U IO
pr¢s59iz. Rurinderapatatibysthe bypeducioi fiabro-prielsis(-dludus-bagzybxy)-5-
A T A
siligm g&d using d Ycle thipuessiur-bexafin endethylecetatends nkeelelAeASTherb 9%
oblai dgé?ff%%s)s%)éft ory) of the 1,4-diflupro-2+(3- b -5-njtro-

e ro- - P@- 7) abibs. be%%}?&x% S Alnersrbsmaviey s -ngtr
bebrenwns sodif-avhiteBolid.iVI8=A&3= 289 M) The crude product is

' t hthout. furth i fication.

b) BB S Hp RSB H PSS benzyloxy) - phenyl
A S@'ﬁb)l:mfﬂ)&Srg)(I%ﬁinrmﬂBefﬁ abbftydrbe-(3afticro2benzploay)-5-nitro-benzene
. [ t ha eSCh AN a e la),
in 3B SPANT PRI wlRob Rl BIEYTERY) B MERTRLR hideiaermal
presewre decdngd lhhgrsif: Bowothie G(Lcakiigg-ufplotm&iceﬂaljfst WasI filtered over a Dicalit layer

Qr.o- 4- (,3- uor o-.henzyl oxy). 0
anll oo Pt e et P DO B Riimea a 25 g of
thetdn}e)o:rf)Z)S—éiﬂuag-?:’(éyﬂmg-ibdgzy}kiﬁ:y) -pheig&ﬁﬁinl@% larlb'rowﬁi)olild; MSS:

RS+ Ar{2rD: uor - 4- (3- or.0- benzyl oxy,) - phenyl ] -5-. .
st o Bt st PaBe AR aterce W frheatengutiication.
c) 6R%)uit-{ HH Doflu@e54-(3r- flbr dbemmloky)ephenyl] -5-oxo-pyrrolidine-3-carboxylic
aci RS)-1-[2,5-di fluoro-4-(3-fluoro-benzyl oxy) - phenyl ] -

- 0xo-pyrrolidine-3-carboxylic acid is treated with
In 3 8natyguk miammento) thef décribedda Eramyle-1aliz vl drioed-a. (3atitbro-

th i xture is heated at .50C for 2 hour The ter,
oepifodbEbbhrbie ViRaGr el il rofiata oy T yfibjoro-4-o-
ﬂug\fm-byﬂzahi)cﬂ)ephaﬁ’%S@kdtﬁy&!@liﬂﬂﬁ;@t—mmylic aiﬁd (B4l sechf tﬁ&)ry) asa

t _houl £action is not co ete, so that

gr%’ﬁ8ﬁﬁﬁéé\%§'ﬁ%ﬁég?wg{{5nml) of et hyl - am no (33%
d) ¢R$)ut[B6-Difluetdéidlhuoas-Bemgtiad)-phehydlt 5okb G riotidine-3-carboxylic

ont{nued, for 24 hours at 50C. For the working-up,
aC%ﬁget Qﬁ%lfc}eon m xture i s evaporated under reduced

A ilessLsfess by ( lmmhldN])fZQGMQZSS@HtlﬁﬁTAE?&%%-@éQ@ﬁﬁ%) -phenyl]-
S RIETETRITY A ORI L
diietiloobmeiddreniande ieidrdat 5@ fohPhehneNhereattee] e abl8tion is
coc?lg%?}é g’f %P% 22%(1§%%@ c|>fl rhet }Iflgguir];er(gg% s%iurheorn’ inleg)}?angg are added.
Af(eRS} hdufs ZhreditidrLionot dorhplede] seah-anetizy UPXyg (1.5 mmol) of methyl-
amine (33% solution in ethanol) are added and stirring is continued for 24 hours at 50°C.

For the working-up, the reaction mixture is evaporated under reduced pressure. For puri-
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phenyl] -5-oxo0-pyrrolidine-3-carboxylic acid
nmet hyl am de as an off-white solid. Ms: nmfe 5 = 379
w@ hsipzes2Exanpl e 23: PCT/EP2003/010384
(RS)-1-(4-Benzyl oxy- phenyl ) -5-oxo-pyrrolidine-3-carbox
ylic acid nethyl- am de The-28¢le conpound is prepared
in anal ogy to Exanple 20d) from (RS)-1-(4-benzyl oxy-
ficgtipanihe)mEensd ebiainedis chioneatggrephadmonyilice gabidngmBs:5-mixture of di-
e i _ % of . . _
B | A T

sol i

- etheR)13G migA36%- Hithesrp) efshe (ROxiy] 2 pidifhuprd-45(3efleonoylensyloxin

P S TR Bty man sl i
= 37888 boxylic acid 3.5 g (10.2 nml) of [Rac]
1-[4-(3-fluoro-benzyl oxy) - phenyl ] - 5- oxo- pyrrolidi ne- 3-

SRR 8 o 34 AL 1 -

hydr oxi demidend t etrahydrofuran is added to such an

extent that a clear solution is obtained. Thereupon,
Tht BBe EGAELwANs BrefaldFin haldG it hs)L1 Ra e :

theevvorEi ng-lligg_,[éi%a e ncog{&gg Og%faﬁr%i%%%)g%ﬂrlg%%%é%\/ibteﬁiﬂoxy
phenylp5erowyrioNdingdt-earhpsilicacideind reatlylatsibee Vghbr 2 Wbt a slightly

IWRHENid, Medyged sps @3ptig)rwhi l e the product starts to
Yeprecilpltat e? Tr?egp?%%l}_?);t is filtered and dried 20

under vacuumto yield 2.39 g (71% of theory) of a .
Exgmple@4s o R)d1ii( ZHfluagotbsazyloxy) phenylkg toxogryepolidinhdgarboxylic

further puji EI% AL Lo b)
(RS)-1-] 4?%{ u%ﬂpgi}benzyl oxy) - phenyl ] - 5- oxo- pyrrol i di

ne-(BRSE -carbonyl chloride A dispersion of 2.37 g
a) (RS_)QL —flugfo-b enzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid

3.5(§§$b 2 ljni'n[nél) (O%g{%] qre- @Fﬂ&é’ﬂo%ﬁ}$%H§%§$?lg?gé$-pyrroli&ne-3-carb—

pyrrolidine-3-carboxylic aci '
oxyliceisidgneingk dten Example &d ard disperbed3nil 1 m{ dfa PN 36lutipm bf sodium

hy@foxddd] DI GIRIb S rs oBle W shfPart &cebht Q2 4D s%lu’lc}%% iGSrobtained.

wor king-up, the reaction mxture is evaporated U
Thereapen dhgreastion mixtoreds hensersto 50Heduting 1 heEorihe wiogking-up, the

co8lb LS His tRatAVHENE ?Hﬁi toﬁ gV gg%@lglﬁﬂg %g&gﬁgﬁﬁ e\ﬁg&iaﬁed under

to yield quantitatively
re%néﬁci/ pebsytre while the prpdhedy stegts trserdcipifatehBhapretlusttie fltered and dried

' jfo i . . C g .
oM HIEL DR, SEBLI o s i g
steprathoutair ek pwiiicationd (1R)- 30 phenyl-ethyl ester A
IR et R e GRS ey o
A qippersien o3RS g €a? bongl) Oﬁ(‘defli-ée(ﬁ-ﬂum@-bﬁnzﬂbxy)—phenyl]-5-0x0-
pyggﬁctﬁhg-r?)g&m(;%&%ﬂg §&1g ir? g@ %ﬂl 5?91|c?8gc%rﬁgﬁgr?edis tRaQEwith e ml (43.2

ution Ao
mipfd) of thiony githenidd a tRiadting 18 fa Fof sheoyaekiolg- 0 th reaéticdi mixture is
il i S.: .dr S
e EPIEL908. 200 18 B 91083 B
evaPOTHEPROD3 €58 0384 to yi2Bl quiaotitatively theecidschivenidrert atyell¥ish solid
wifis Alddih 0 SQREL W R OnilliflabRT Lhe Wor Kl Rg-up,
the ‘reaction mxture 1s evap%r ated under reduced
c) (ARS3 dulre(3aRaos-Bdnzaylaf)-phyal ) Doksipysoliditeresirboxiie add ¢ 1R)-

ail or purification, the material obtained is
Phgﬁﬁ%h@?gﬁ?iphed on silica gel by flas-chronatography

A sobitivg of 2¢19ai7ennmadl) of (REx-ar(¢- (B dlumrd-benzyloctylphenyl]-5-oxo-pyrro-
Iidﬂieb(%iig‘ﬂ@ax%gﬂyl chloride in 42 m! of dichloromethane is prepared and cooled to 0°C.
The solution of 0.73 g (6.0 mmol) of (R)-(+)-1-phenylethanol in a mixture of 10 ml of di-

chloromethane and 0.48 ml pyridine is added dropwise. After complete addition, the reac-
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5 ethyl acetate as the eluent. There are obtained 1.96

g (76% of theory) of the m xture of the two
waelr@svzsepners as a white solid. MS: me = 434pCIVEPH063/010384

d)

(3R) - 1-[4- (3-Fl uoro-benzyl ox2}-phenyl ] - 5- oxo- pyrrolidi

ne- 3-carboxylic acid (1R)- phenyl-ethyl ester and
tiop@xture [sqvar@refl it BT cunidsstizymgrsopyinp bdfoy 2D nhinoKar- thy wookinghup, the

-3-carb-. ' ' - - lo,esteer. &0 .The . .
AR U AT O T S 0 .
dug¢ Eseanpidined? Fol) pusfigasionothrethtensl abtapred pactabmacogrinptredlon silica gel

. 17.b fl :
o BB Ty OB GO By
ethyl #ratutd asdbe elhenteThentare diieined 206 g (Hi%iof €borHD i mixture of the
A ). o the. firs ing i (3R)-1-
ey S Bk RAc Yyt FLghDe 1 sorer 159
d) 63R- by dFlwirodeBzyd@rydgrhyhilh-5axoebyt ddRdippherytboaylivydcid (1R)-
oot U5 e, 38 M e SO R T, 0 M >
ox(1BScidlIR}-phanylteinl estienzy| oxy) - _ _
T e D Bl RS AR kP s prtorpppd on
pregeraivekhird FRIG chlump (CHIRALPAK® AD, pressure: 17 bar, flow : 35 ml/min)
(R -1 [4-(3-Fl -b - | 1,- 5 oxo- ol i di
ook b RSN 0 S RPN B P
(424% (o8 R)eoty)[of tH{c3firkt cloting emzy(38331) [p(sefiybro- BenayioxPCphenyl] -5-
oDl Breab GRER S ) Bl sricP IO gt (B4 D) an
86Gyregr(62 A¥%arfithecarg) of th8I%r ehnihgtisvenari(38)ul-$4-(3-fueas-Bendytoxy)-
' 18 .h. t he. - t ti
phe8F S5 Ml SPknbisar R Buatv e TiRy Bk mips 404
(M) hehchas andsitedoBdobt ai ned is triturated with ethyl
-10C. Th i xt is filt. d t .
o T G apdmraa O O P e A B St a s of
A sohsgimmydf 06D2 @44 Rima iofl (380 b Pi-(3 fl2roubertyioy t-pleertyxd-oxo-
pyr?rkﬁ%)rx\é_\diit-%)(r)ﬁ%xyflg gcticrl] ?{R)legelnfyi-gtﬁgzll eoter inNP} mﬂ)? dif)xg’nze%s treated with
1.68Ry-af hfydrogBloFik naid @3 DENzyd theyixpire ByHehtet+0 0°(DYiiriy 190H. For the
Wogf(-?lk?%% ?ga?(m%il)él (r:rggt%lréj is %I\;gp%!at_ed gr%e‘%erecﬁlcseg lp%s'sx?rg agcf:'i ’d?e' y%ﬁgwish
resl(c‘S?je-ob{z{iged(iS tzﬁﬂumrd)whhn:ﬂyﬂl @oeya)zte mh-eﬂiqcl,]'ll}ﬁ-rﬂkﬂnﬁw fileered and the
i diney3-carpoxylic aci.d,i,n 21 0 . .
e ROBE AR HRE B ity s e Bt theorp) af e Roapsid which i
uselingbe ndxit viep yvith'guhgigt}&S ptlriiﬁc(alioﬂx31|\/1mm¥é T—| ef_%% (M—Ic—)I)’rc.)8 c
i e ne, O, nmo . ) ., 085,
) (' Sl B Epea R B R i dtroBilinge Cighapic peddpethyl-

amide 13 mmol ) of triethylam ne. The reaction is stopped
ured solution is

after LN t he,.or. e
A BBl AP F (08 i En e IO L RS R Bk Blaeri-5-oxo-pyrro-
lidhi&f?_agﬁbdxyﬂis atidiih Ql ailed N,N-cﬁfrﬁﬁﬁiylf@?ﬁirﬁic&, cdcﬂkiﬁl to\g‘ic,t i€treated

sol i raduct i iltered, .thereafter dissol ved i
cofeeisPngt fidaat o eesd o Eufse s i Bel ot Tu,
ok mer ey o b

.sul fate, en - .
tﬂ%@éﬁ@% £B° Tragkom s athpeed ?réggmn@nfiégwépae 2‘32‘“%?6 splgtop is
evafordtB 0nder reducad phdstiere STHd 1€sid M btaifit@ istriBk3ted M Bbhyl acetate, the

ol pipch & ey Vb ST Bong e stion

wahed-th 2de bigxas with waei. ThekdiniAsHastels dried over sodium sulfate, then
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5 a)
(S)-1-[4-(3-Fluoro-benzyl oxy) - phenyl ] -5-o0xo-pyrrolidin

we@2®402a820xyl i ¢ acid I n an anal ogous manner t oPCTIEP2003/010384

descri bed in Exanple 24e), starting from (3S)-1-[4-(3-
f1 uor o- benzyl oxy) - phenyl ] - 5-8%0- pyrrol i di ne- 3- car boxyl
ic acid (1R)-phenyl -ethyl ester éﬁ@/ngle 24d) by
evapqrefed up %frréﬂwﬁévrwmteﬁ@ Yiekt 231 mg 6686 pE thsorp qf@dvhlte solid. MS:

benzyl ox enyl | rroFE%C%e 3-carboxylic acid

as a white SO|Id mhlch IS used in 1o the next step
Exgmplecdfe (9 1134 ﬁhmrmb@azsrl@w) pl@nylirbeoxo- 132 8olidih¢p-earbioxylic

(S) - 1- [ 4563 HLHO b spenzyl oxy) - phenyl ] - 5- oxo-pyrrolidin
e- 3-carboxylic rd nmet hyl am de I n an anal ogous

manner to that descrl bed in Exanple 24f), by
a) ¢onbeh$d-fpor Spenziiaxy) Phenyl]-5-oxo-pyrrolidine- 3. -carboxylic acid

In al‘x QH&IQ%&R'}E%{&{‘ Y(%\lﬂﬁqu&\éhﬂ)ecﬁm@ﬁgmgger%grﬁrp g %oma{3§j) )f)’[4 3-

| C acl am ne usin
emjzs(bmybph@rg/éhﬁ opch@yerqhdlr@lsﬁ-aarh@dyhc acid (1R)-phenyl-ethyl ester

(E%a?‘)x;)a(k]: il&ysa[c c{dyﬁgcﬂggrgﬂ%% >%}(tl)ez(‘: nggg% bbta %Ihed](S?nl d[é (g ﬂuoro—

beptiilexy) woknd]-5NB0- pﬁre)lrd1®43—car(DMEﬂ§CJac1qa]a%ﬁte%ohﬁ&}ﬂdl is used in

th%EXt%:Ei%Ebﬁgﬁﬁgéy pﬁﬁ@ﬂﬁ%ﬁg g%g*bigrgﬂl Pne 3- car boxy

b)|( Sblé@(@i—FlmpHyha)r}o)qé B@ng)-5-oxo-pyrrolidine-3-carboxylic acid

o(4-Benzyl o) cy- phenyl) - 5- oxo- pyrrol i di ne- 3- car bo
mﬁg@%ﬁ oride In an anal ogous nmanner to that descri bed

Injan aExlagpisen@disy to étaadesmgechncﬁxamps)zm bﬁcondensmg (S)-1- [ -(3-

I carbo
AR BT PORIYINS BB ARH IR SRS BRI sy wsing
H]B'EU@bt}mcpgdlensatlon agent there is obtained (S) 1-[4-(3- ﬂuoro-benzyloxy) -phenyl}-
roli
carS% IFCﬁ ‘??OI‘I @%%PJ;(?H%} %)av?nalg Mu&e %J E)FS /e =343
MJ%HEctd 13 w56, 1l7h(d=rm83ﬂeﬂ—12€tﬁp Wi t hout 25 further
purl fication.

- phenyl )\- 5- oxo0 rolldln car hox
PRl 25 ﬂ“?‘f‘?é SRR RSt Brifihe Seaboicitd
(38) 1- (4ndieylapidexy- phenyl ) - 5- oxo- pyrrol i di ne- 3- car box
ylic acid (1R)-phenyl -et hyI ester In an anal ogous

a) @nf (4htBe1f1%y %y(ﬁ%jiclri go ~GFp- ipyrro e g cagb r)yl gfﬁong

In@4 -abdnggdsomymmh entha) dé'zfﬁbiﬂl- ipYBxa@IpleCi4bB,- s&rﬁﬁg BonRy(RS)-1-(4-

NI NG AR EIC T -

th(oﬁﬁ&lﬂﬂldé thebe Dptaivody(RS)-1-( ~benzyloxy henyl) -5-0x0-pyrrolidine-3-

co R Ry SR et e e ﬁé’?é?fféfﬁt stgp without

fuphepardicatien.chi ral HLPC col um (condl tions see Exanple

b1 (B b Py e ae 2 e iensid (S cthepaietty

estet ard aci d (1R) phenyl et hyl ester WD 2004/ 026827

SPSLIEREGAL IR o [ e 0 AN s Mot

Inan%haleg@mrdar(nkR)o ﬂﬁeﬂb@knBéchWEt@ﬁl R24cMiid 4B, stardih6 from (RS)-1-

S a ite sol
(4(%&}@1%5(31‘%@%%&9%%%%3 byl herids bareaetion wigh ok (+)-1-
phghylethasldhdrd isabtainad BRAHStIFRBNGE tho 1§0ﬂﬁtrs BESG-11L @EBkniz{ - oxy-
Eﬂa_ e g4e%,. tqgtl from E%‘#@ é
phsg %TWyPY;S Cé’ﬁ&svvf) 352 6Ylbcwﬂ IR iPAEUS- et 1587gs, Which dspiprated on
a frdidratphehjial HLPE coksie(coBYitidah seExample 24d) to yield the first eluting
(3R)-1-(4-benzyloxy~phenyl)—5~oxo-pyrrolidine-3-carboxylic acid (1R)-phenyl-ethyl ester
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hydrol ysis of the ester there is obtained

(3R) - 1- (4- benzyl oxy- phenyl ) - 5- oxo- pyrrol i di ne-
w@2@anksyl ic acid as a white solid which i s uUBEHEP2903/010384

the next step w thout further3 purifica- tion. M5: me

= 310 (M H) +. d)
4- Benz | ox hen 5- 0xo0 rrolidine-3-¢garbox
Ngﬁi mge agﬂ@l(l}*ﬁe#ﬂ y)dc(BSH%/i‘lm@ %@@%@@Oﬁ%mﬁ%e 3-carb-

xéﬁ%cif??? Red-diy RRIIS: BAD 41 ERATI @B S Wiite solid each.

zl,rK‘bﬁyl)lZYWrBhe}lY@ osxn-pyirelislinegPrrartroghs %fé@(yl ic acid
Inwhtaﬁal zﬂ{HeF@o g5t 8B N 3% bR LRNIRSAS oM @GARNL(4-

ere obt al ned

be(lﬂ)\ox_y Rmﬁgfﬁzgx@pyyo%@ﬁﬁrgarm&@a%@(}}Q phenyl-ethyl ester by acidic
sﬁ‘seof%ﬁé:t%gﬁg Sk ‘tﬁ&h gﬁghly @U&rﬁ?lo%? (p‘?l h\‘gblseoﬁoﬂ)}}rgohdme—

27.55
3- @Hz@gyhy acid Bs Evag @11chv7 1c is used in the next step without further purifica-

quiSMsln{M %qgﬁpq Y- phenyl) 5- oxo- pyrrolidi ne- 3- car boxy

aci d am de a)

d)(RB)L-(2- liemﬁeﬁz)ypml)pﬁwewpynrgh@mfwrb@wh@ i@ nxtldamids
In%‘l EE'I' g%tksqﬁ%é(gé)r@@t}?a@ale&ﬁgé@m% e iéﬁ’) %ZQBn&j@n%ﬁfg (Red-(4-

starting from (RS

ben@rlqw)q&rynﬁh—ér@m)pﬂr@;@bnqywmom;m@wgb npskyaminegsing HBTU
as(ﬂEi?e( Er?sahg)l a?%é%ﬁ&@ismimyﬂ (R)-1-e2b L1y Ry - REBY-8% x0-pyrro-

re s o
11cﬁ1E%S)3—cirb(oétylbceam@/trmt&qu@hidnyd 3 whitosadidplyiS: oi/e gi336 {BI+H)"; [a]se =
Zzg p ny hégr@%lje as a yellowi sh solid which is

s

the next step without further-
purlflcatlon

Extadfple 2% ( 4Sbéﬂ43Banxylophphgdy})'50m1pypyhdmlef3dcarbog%lmaﬁldonethﬂ-
ylic aci dffé}éR) phenyl -ethyl ester and
(38)-1-(1?- ﬁzyl oxy- phenyl ) - 5- oxo- pyrrol i di ne- 3- car box
ylic acid (1R) -phenyl- 25 ethyl ester In an anal ogous
a)rtBAné+(4tBenzylety-ghenii-bedoipyrrekdimpt jec2ienyd blogidd,

In?%la;{)t 58115 1[1‘1%@1{1 I%§)(1FEBJE dbescrlbed in Exanrple 24bg %art1nrg from (RS) 1-(

d
b@hyloxy-plhe&)yﬁgaotpymhdart?k(ao cd?))gizy?i)t aQLlldn Emyﬂe éahla)n@tatment with
h he%?ﬂ d(e?{g%r% 1snoeqqa1tn|g§ Xf ¥ Sel%fylotxp %hte}ll\ﬁ) 'Ss&geﬁysrrohdme 3-
cqﬂmryj( l:l)leﬁelexsoa: m&bwuhlsdh@whﬁhaadlwﬂy lusel indheinext step without
ﬁ%&‘% \[43 tgt;: ; et hyl ester which is separated on 30 a
SpBMAL V& chi ral HLPC col unm ( CH RALPAK(r) AD,
bp(r?}ﬁs-slu(réleben:t?lokm-lpherﬁ)ﬂ)}ﬁ/-qxoa'é'nmlhﬂmer@ carbgkylig agid/(1R)-phenyl-ethyl
e{’ggr)é}ng (?ﬂg{ 1(8 Pgrt?gfiqa}cr}tephen 52 Sﬁ%lpciméa@ ctaﬁ%ﬁllﬂ&% ?1§) $henyl-
ethPRktel - (4- benzyl oxy- phenyl ) - 5- ox0- pyrrolidi ne- 3- car box
1{_' g a (grqgs {naﬁ}'xép t%%ﬁa/t descrmlpéd in }tcaerﬁple &&@anﬁﬁ ?taﬁithg fﬁc!\ﬂ*i (RS)-1-
(4- B&)zylbﬂc(f‘bhbﬁ?ﬁ)l‘{jsl-cmoyp)phﬂrdyrhe}%—Baxdmnylgjnhrmielbd'lraﬁt@nwﬁﬁR) -(+)-1-
pgﬁwﬁﬁn%ggne e?r%F &t hgﬁqOﬁ@%ﬁ"&j {sg/r%ers%ﬁs 1‘&%enzyloxy
phéyh)15-oe -@@frbldﬂmé% phboyliy aGd QXR)-phenybleihgi eseerf}v}udr besparated on
e oA DR T S0 130, s i
usih@h dingixkuref Q3Eptaire(athd MPzgﬁaﬂol as the eluent) to yleld thé first eluting
(%R} ?{;—ﬁgﬁﬁogt}ﬂvpylgg é}? | !B'grlr 13 g%r ?Doé%/lb %/CK? @Igfp}}eﬁgl ethyl ester
(Bt 8e £ Ae6 VI Hﬂt@ldr(esi) 1-( —benzyloxy phenyl 5 -0X0- pyrrohdme -3-carb-
h
ckirpsRA R B 5%?% R o Sl

NENL1-64-Bpnapd dxpqilenfliHst hver pyrtolidine tchdoxylidachs: e =
310 (M H) +.
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d)

(S)-1-(4-Benzyl oxy)-plienyl)-5-0xo0-pyrrolidine-3-carbo
wogdono268ei d et hyl ami de 1 n an anal ogous manner PCDEP1983/010384

descri bed in Exanpl e 24f, bysgondensing

(S)-1-(4-benzyl -

In 82 ¥halBEARharrRy X BraPYéscAbé i FaSipleardepetyiting fﬁﬁh @390 1t-ft-benzyl-
nmet hyI am ne usi HBTU as t he % e satl opl n%
oxy{pheryl)-8- Q;qgr]%}frﬁguime 3-carboxylic acid (01 enyl ethyl ester y acidic

hylhysk- c(f‘%h@@s%)ﬁh&%)@ Glﬁ@i%@d/t?s')ﬁ @Xpe‘rﬁ}‘lbkﬁjp'h@hﬁ)’v‘-ﬁgb}doopyrrohdme 3-

car oxy ic acid | am de as

carbozglix a(q@.q,q)aw %@ﬂc@ggxf}uc}y_@ gsqglzn(tbe-ne)q st@g-;mtl'(gqg @wgl}er pur1ﬁcat1on

HERRRAL T SR O S R,
In(ag)ang'lgécé‘us’}%y r@ﬂo phe R b DB mpld Drl W Jb@ld@nﬁﬁ’%g‘?ﬁy A-benzyl-

acl ester 15 A suspension of
oxpiirphgnybf 5-oxo-pyrrolidine-3- carboxyhc acid with methylamme usmg HBTU as the

I -
BBl DI B S prttie
cathofcfléracid et REside as Dwbie Bid! | Ms; @& =25 (M-+BPd ol = +32.02° (c=

olution [c(Na2SQ4) = 4 nol /1], 45 m of
1‘@2?%&'&@&3 water, and 20 m of tert-butyl nmet hyl et her

is adjusted to pH 6.0. Under noderate stirring, 51.3
Exeppbd 28c hqRpa ¢ [dr (4- ]ﬁaerd—bmzyl@ayl)elplmmytjys prohpaoelidinReictaeboxylic

Appl i ed SCJ enc ustrl al Products, Enzynme 20

Proj ect s 2 8?8}‘ Str. 116, D 68305 Mannhei m

a) RY- IIrE(nM-,Iydl'bdﬁ—q)h&@yl) 3k 904 1id - ?&I‘cz&boﬂﬂdﬁdld me&gﬂ dsthr

Lo Y RS2 P g 5Rbiine s

caﬁQJxvllﬁd zQ:lDd ['IQ(H‘)@%I i 10.08l ofphébshhagtbulffer [ AKEI,POQD+ 695 nodl/1], 25 ml

o S LU Pl S 15K B e i o

teﬂfbtﬁﬂﬂietl{?léth&ﬁ@%dlgdﬁe@w pH ic@NUndbembaaatd dirihg, 53t30pgeficholester-

. eI Her RSO gebtorl e Pt Eyme

feefsesuindBbfer Ol BIb, DV6%30S Mﬁdﬂlﬂibﬁlwdeilhﬁny,aﬁdeﬁ hd) ablzgo46103) are
e crude est is.a. sl

d
d?éﬁ s itﬁte efrmtT ¥ AL FHPTBHC PH-Stek S5t ;Fﬁﬁg}(’ﬁ@k%mwg?stmt agg-0 by

addmdmtf@baﬁ% Rpdraxidlisblatis Rl d Naomhﬂ PAGIUT bt R'E. The progress of the
on.a filter fuynne Ids after dr

col | ect ed
reRipEs ’ftﬂ? WEQQX&IEFrﬁoé‘PuWUOHOé 3ot Sesidsroligiser Hitergfic addition
of(5F1- rﬁr&fdoflaa@iﬁﬁxh{yd@bﬁay kalut%rpme—ﬂ@y&tmi ils Gﬂo@@ecBbﬁ addexy bf
.c._acid 30 net hyl” ester; i% eg hcal
difpwgnsthane. §he gugpBicdayet jsappinpsed this Washed threr gimage 1O ter
thgégﬁé’r drikd ox(eR)sodlam duffate( é‘nﬂﬁh‘ﬂ@r@v&i@i‘iﬁéﬁ OFRYe) cru@él@sreeflls] a slightly
ox0- pyr.rol i di ne- 3- car box % net hyl. es %
rogq)q)@whgg affer HPratign(in tegt- hﬁﬁ({ tgylet er at RT 18 obtame as a white solid.
T14e IJOHQ&QS &ﬁl@éﬁéh ahcahelk ﬁﬁﬁfél a’lnd%zelas £fﬂer7dr;mg lohd6ff hikk vacuum at RT

e osphine in tetr drofurane i s
1. hhg&jl i{%@émegéy);ﬁf (Brli@- }gdg@qymhegyﬁ oxorpmo]gdl(xg%warboxyhc acid

o V) -
mﬁﬁ? the? mﬁ) d1 2%)(9pr ethcaﬂ ])ntegn‘gx?; %)@rereo éll ne- sgéﬁ 10§<6)%Ig[100 ml
CHCh¢i d WO 2004/ 026827 PCT/ EP2003/ 010384 - 33 net hyl
b errapd \!
SR AP b o) PRl Shaf JERRY crbpiicid et
estarxture is left to warmto RT and stirring is

A%@g&i)ﬁ] UeEsd I?lg (l‘% nFl%Bf)%‘fél ﬁﬂfor({i 'BQ% &Jﬂ PanFP 27 gf(& o mol) of tri-

eaC lon m
P}mnakpbpaﬂeme Ierd@ll of Etrahi)rdrefmrmeessideé rppwispat §9G toattsp]@[hlon of

1‘1;{15 (Mkﬁﬁbl‘;‘lof &p)t fl E%‘}dfo%cy%’éx?ﬂ?tso&{oaﬁﬂ?c%ﬂge -3l Jakb%@tylgcez{ad
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5 using first a 2:1-mxture, then a 1:1-m xture of
hept ane and ethyl acetate as the eluent. There are
wobdoajorzsse? 1. 39 g' (95% of theory) of PCT/EP2003/010384
(R -1-[4-(4-fluoro-benzyl oxy)3phenyl ] - 5-
oxo- pyrrolidine-3-carboxylic acid nethyl ester as a
mattiyl estacindd; 0 IS4, Tiner3 Y4l didbpdopyl azﬁc)hcarboxylate in 11ml of tetrahydro—

R, s SRR o R st By, for e
w()ﬂblng:u[) fat(ed aldition @f Dgrf yilioxyel thﬂlﬁdﬁ}titoh rﬁnmlf?;pys;rap@llated under re-
ester .1 n

ne- 3- Garpoxyl lc agl
difedPiraunes FPF Bttt egmééfmﬂq%@fneﬁyaflgon@mssw}@dga sifica gel
uding st a Tflemmmid,lfh%nlasl :hedktaek dtheptinehall elfy] Acetdle & the eluent.

I d . fl F th | ut
Therd s ctact hade ¢ ot Beropn o LB L s tene Tomdbentil-5-
Oﬂf’Pﬁrréﬁdlﬂe 3y@|rlb(9&9111§ EJC1§ ettt edt@ asRUFHitd SOBE] 1009; mVe,hﬂ44 (M+H)*.

de a r|t 5Cin 1 m of
?‘1 ghl@r% FP’G’ -egrrwic% QHOFHITY lfimer%-.w%@ﬁﬂ@ac@nd

Atsfbﬁzﬂlﬁﬁ loff €47 lgr(g FrmAioBL (RS M (1 For&1énZR0:8r) GAfn ] 6K pyrroli-
0] e

dingy>: &artg)@w%l& afid gestBrlississ i Oy ofgherapets seaisdwish Brdimlfhydro-
clorc a&@(@‘%)( lThe nfgiude Aheed 322C TS 18 iMPelobdeR3B For the work-

m(gpe}ptbihf[ w?%tkp-npp aePerBeh Ry xsAcphBifiure o BRld thy Fiugk peiles 2

y&oHHA6 RN 'p%nﬁ%’cﬂ)rfrﬁ{emfﬁlde A1 4 @nﬁﬁ‘a@ﬂ a@@bqg Q8 %l of ethyl
manner to that_describ I n Exanp f),

acetriel digisali 1icellgoted on f ﬁlieriamed and tlmnoi !ﬁélntrgdee Righ vaccum to yield
oa@@%(ﬁd‘% of B89 oPYR)LP i ‘Mﬂ%o?b séﬁzg Sgﬁ@g agemﬂ}rrﬁhdme -3-

am ne udsin as the co

carpyxy’ i(lc F@d@aawfmf@rsghcbé\ﬁ&w/éx%&@ﬁtﬁy 1.1 - 5- oxo-
dP(&R")[PM i~ 'Fﬁm?o%ﬁm&é&'){%%e&q J-8- dSEBtﬂW}c%&ﬁjees 'c§rb%?'zl?é aaﬁcﬂmethyl-

whi'te sol = 343
IPW¥ 1-[ 4- (3-Fl uoro- benzyl oxy) - phenyl ] - 5- oxo- pyrrolldln

ngﬁrgér&ﬁfg%%( ¥lahfer 0@ SriTRl Y ERRSE 24 ¢, by B AIRLE 20 (R)-1-[4-
(4 Ryare-fepzylgxpt phengl] e po Poxglidiphdroptjoxgliosdd pyihrrotthylamine

= ' I t
oSO LSl e G051 (B AR OABROY pery) 5-ox
per®iding- ﬁtyﬁrh@pcyhm@:u@ m)et}m/la(rmde is obtained as a white solid. MS: m/e = 343
M;; yoxy- phenyl ) - 5- oxo- pyrrol i di ne-3-carboxylic acid

net yI ester [Exanple 28 a)] mnth 30

3- fluoroben | al cohol vyields the ﬁ
E¥a4n1(lg2$| udy) b%(ﬁzylu@xgr})/aem@xy) -phernyd i@xpwmhdlne -3- carboxyhc

di :nenfec?[%@@é Epﬁ@l q%ﬁ%%ﬂ er@ﬁter as a white solid.

a)] () (13[4~ (21 Bluor dyormayl axy)-phertylgHoko-pyrrolidine-3-carboxylic acid methyl
ester- 0X0-pyrrolidine-3-carboxylic acid I n an anal ogous

manner to that described in Exanple 28c), the acidic
Ingrdamalogeons mahnerte that described in Example 28b), the alkylation of the (R)-1-(4-

h)(cﬁéxylgil 4'8@ .‘|'> ok }g?rgﬁneze#y?a)%g agéxllg}gglﬁe)ét%r @:)%ar ple 5 with
3@Rprcﬂ>epmylz(laolfdl Mmlds-tb@(rRz)y] b@e@ﬂph&nlyédzyﬁ)xp)ephﬁwi FBlokaHpigrroli-

et SO 308 B35 Berl B Ustmed® 4B 0>

b)Y R)-1{4-43- EB}OF«!)Mnmmmpyhmy5—qqu:ryyio]hdﬁxee&malrby)kylm acidi n
thyl 5. apide.l n,anal u .
R VRS R B o R s o
(Rehde(3-duoonbeaizyldxg)-oRnyll-5-oxo-pyrrolidine-3-carboxylic acid methyl ester
yields the (R)-1-[4~(3-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid as a
white solid. MS: m/e = 328 (M+H)".
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[4- (3-fluoro-benzyl oxy) - phenyl ] -5-oxo-pyrrolidine-3-ca

rboxylic acid with nethylam ne 5 using HBTU as the
weoeondensat i on agent yields the PCT/EP2003/010384

(R -1-[4-(3-fluoro-benzyl oxy) phenyl ] -

5- oxo- pyrrolidi ne- 3- carboxyllé "aci d nethylan1de as a

C>Wj§§-— :ﬁfl[ éz‘%lsegh%%l%@n%ﬂﬂasﬁy% %ewg?ﬂse éi@rbw i pqidimethyl-

an@idd- carboxylic acid nethylam de a)

Inénsﬂna]@gg‘&((l;m%rgé ?1&? ”2549 ed i1 %ngﬁ%M ﬂg ha SORMER %t&la{fgfj the (R)-1-
[4fﬁgnﬂtﬁfroib‘én£)}1|@s§y)%%ﬁ g@e&col-ﬁyrfélﬂm -8 c2fdkylid 48 with methylamine

| ati on ‘of 't he 1- (4

rﬁ&alfyf |28 e sandensagion as%r«& yislds dhe@)3L-E4n(Brdugr-bengylogy)-phenyl] -
JE?IIHOH’&E@B -{E¥Samt 8cid et adﬂd@lasawhlte solid.MS: m/e = 343 (M+H)™.
or obenzyl al cohol Vi el
| or o- ben yI oxy) p -5-0oxo-pyrroli-

%f; ca(&gdxlj\}r (3Chlerer FRATIY)- eg?ra?f -3ro%a AR A ngo-Fagboxylic
'VB e 3.R30Belyide 15 b) o
(R)-1-[4-(3-Chl oro-benzyl oxy) - phenyl ] - 5- oxo-pyrrolidin

c lic ,acid | n anal ogous nner to that .
a>dB§ érﬂ%‘bg r@mf@%gsnvﬁrfh @Xadayaroggﬁw?f 6$r§9¥3§1<:@€1d methyl
esthe (R) -1- [4- (3-chloro-benzyl oxy) phenyl ]
I%%eq%gg)ggﬁérrngllrllgl tg %hat descr E)b(? ;(n lli)éalcn fﬂ) kalatlon of the (R)-1-(4-
h;(d%xylpmyb% 6!3&@5:&012&1&@&&%;@98@@& Hetﬁyl@&‘t@r;#ﬁkﬁﬁ@le‘ i ] with

3 Gmpq;:h%;zygég(%o(l: yp}ds tl}_e (11)4].— %d@ﬁ{qjla@mgg};fyg[pbgw -5-ox0-pyrroli-
dinBl3eayddxyti®a QX enddlyl kgki Q'aﬂ/ﬁh& 684 a8y} L= 860 M+H)"

hy| am d I n_an ‘anal ogous. manner t that descr.i bed
b} @5&% Qﬁlzzam en%@%@%@@ﬂkaﬂxerpmo idkre- %mn%fxy licacid
Ir{éh dndtdy Bh@h@ngé’rrté)fh&)@éamﬁg@ Edample 28¢), the acidic hydroly51s of the
BI;_{/irro di ne- 3-carboxylic acid wth neth
si E“g (34 grcaéewbwbﬁh@wﬁaiwoéﬂ Pﬁg@kthrvr?e%réom a7 methyl ester
ylél@ the- Rlﬂ 1(-[% @hHHBIQ) p&ﬁ k}@xl?d')eh ']‘BJ'JU}H ohdlne 3 carboxyhc acidasa
i

0x0- pyrrol idine-3-carbox c acid | am de as
WMWC%‘ s St BB 4(M+H)359 (I\/H—I)+ Exarrpl e 31:
c)((ﬁ)) 11f4[ - C&o@o@eﬁiy%ﬁiﬁ—pﬁwyb—%&wpyﬁ%ﬁﬂﬂeb %ax%zssaylméelaol
di ne-3-carboxylic acid nmethylam'de a) (R
H]G@Y@HBF“FI uor o- benzyl oxy) -phenyl]
In A eﬁ%&R)ng ffahhél t88ha dé%rf%@&i/d E)Qan?;qb ﬂ4ﬂg%@ M&nde%étﬁ)‘h 03he (R)-1-

In an anal ogous. manner to t hat_ descri
[4Bpyhloxonkengylowy)aphemyllot- olch@yl(er)ldly}e@arcarboxyhc ac1d w1th methylamlne

uﬁﬂgmﬂf RNBOYdAdeRs R0 agyﬁtryms%a €r)31.98I(BRNrb DRI 6ky)-phenyl ] -

ester
5pxg- mmoﬂldmeo%[éﬁbyxmcexgﬁgnet ylamige asgavhite solid. MS: m/e = 359 (M+H)™.
(R -1-[4-(2, 6-difluoro-benzyl oxy) - phenyl ] - 5- oxo-

E%Eﬁl@hld' (18- ﬁt@(ﬂz &L@mhb&, &Qhﬁoﬁ%tﬁn@nyﬁ%s&o Borralidit-Barboxylic

(R) 1 [ 4- 7\‘02(1813@?711419’@160 benzyl oxy) phenyl ] - 5- oxo- pyrr ol
i di ne-3-carboxylic acid WO 2004/ 026827

PRI lEF42@§§JIﬁﬁQ&%4’oenzﬁéxyl [b}éﬂzlmﬂg%olﬁﬂagfca}%x&h@&ad methyl

“degcribed in Exanp e acidic hydrolysis 0
esi¢re

h{ 5) Arkl gg%uﬁ %‘m@lngll fol tﬁﬁ&s&mayﬁ Emp@ heby | |tﬂe a'i’k;@aﬁbnpafrtm@dlz) 1-(4-

di ne- car oxy ic acid ester
h(fchpxnp gnyl 5@1@rmt9@dmeb?eﬁazrbpﬁ&5¢)am§ﬁ@ ?Vl]essr b&)@nw)@ 7%g)] with
'Gddlﬁgor%bgﬁzrypa@éﬁ‘i%l Rield8HedRAS - @-(HY-ERIuB L -bnzyMRy)-Pheriyl] -5-0x0-

pyrrohcgme 3- carboxyhc acid methyl ester as a white solid. MS: m/e = 362 (M+H)™.

b) (R)-1-[4-(2,6-Difluoro-benzyloxy)-phenyl]-5-0xo-pyrrolidine-3-carboxylic acid



5 ¢c)
(R -1-[4-(2,6-Difluoro-benzyl oxy) - phenyl ] - 5- oxo- pyrr ol
WO dione2682Tar boxyl i c acid methylam de I n an anedDEP2083/010384
manner to that described in I%xanpl e 24f), the
condensation of the (R)-1-
2, 6-difl uor.q

I Dt B A i B TG 2Pt asidicypiolyss of the
(Rout Ae( s difp ok B Behadoxyheheiid e satyervlid grns - caﬂb@kﬂfc actd@methyl

ol 6P B B PR e B e o

acithdstaewlsitd sotld NES: i = 346 @ﬁillﬂ()NH-D +. Exanpl e 32: I
-B-OxQ-1-14-(2,4,6-tri
> olgamEPE e heg e ryafulille 2t
métRylamidaxo- 1-[4- (2, 4, 6-Tri f | uor o- benzyl oxy) - phenyl ] - pyr
o o R P B s ol M 5 i o he (-1
[4t(|26 @ﬂ&yfoabd:r&mo&? ph@l {|B®-oko-bfrrolidine-3- carboxyhc ac1d W1th methyl-

?}rﬁ(ﬁ(‘g Egﬁf XS[ @? e@sgé’él)raj%lelzmd)%lﬁgs tie%R o[>£<1 22 6- d1ﬂuoro -benzyl-

oxﬁ -Hhéinyll) r—5fdxqu@ﬂﬁxﬂi’dél-ﬁkﬁﬁbﬁ}hcﬁtlﬁ' H&h{lBide as a: white solid. MS: m/e =

36(1@4[ =QX0-1-[4-(2,4,6-trifluoro-benzyl oxy)-phen- yl]
i di ne- 3- carboxyllc acid nethyl ester as a white

solid. Ms: me = 380 (MtH)+. 20 b)

ExafR)pleE320x QRJ*SE@XQS -2, [41(64Rufﬂlu%©ew@¢y? Pr¥nylPReABlidinBBL
rolidine-3-car ‘EP; a In an anal ogous manner to
that des&PT thaémés

of the
a) ((Rz) 5530¢0-[2- R4 znﬂuﬁmttsdnfzylumopmap@yﬁy%yﬂixr&hﬁea&lbbxﬂﬁéraad

t& ll d| ne 3-carboxylic acid nethyl ester yields th
m? X bxo-1-[4-(2, 4, 6-trifl uoro-benzyl oxy) - phenyl ] - pyr

Inraﬁlandllog@usfinﬁm{di-to ey Heseribed i€l Fx8mpladBibY ehé allidy e tioVSF thel(R)-1-(4-

hYFﬁE)XY Vet - g P&rrzah%ner?.%ﬁ%r%c WihwsioksyerdReapple 2890 with
2,4 Gltmﬂhhdﬂebéhzyhld@hxwwlds ei(” S%W{@-m 48- th‘ﬂu@fb benz loxy)-phen-
anal us.manner to scri be )
yl]t Wér(ﬁgﬁ ﬁscéf oa(ﬁhcozfa tther%st% asaw 1te so r‘r§) m/e = 380 (M+H)".
b)QRMJ@ma([a (4,466 ffhﬂﬁbt&lﬁ@rzﬁ@ﬂ?))‘ﬁb&wp ;%ﬁﬂ!ﬁdhﬂe‘ m&aﬂbekmélaad
carbox lic agid wit u3|
Intaﬂémgl8ﬁ%iésﬁg neg to &@éﬂfscg}{]%ﬂggy%ﬁlgle 28 c) the aci 1c hydro y31s of the
R%—B}mﬁ)- Of o< 1-4[64tr(f{i1,o{40 ﬁeﬂ_zfy}ckaf)iﬁh& Opyrgohdlrlw -3- carboxyhc acid methyl
enz en rrolidine rboxylic. acid
ewlﬁ%'f B R BER il St o en sy phod-phaeldine-3-carb-
xiMeaaid &s Bwhite solid. MS m/e = 864 Ml-l—H ) N |
rg}é 971 % (Zélepe%gﬂggr:o?begg ;W)%’enyﬁ p?flf’%h]d{nse 30 )éaorbg))c/yrhrcgad
m&hﬂaﬁhdd uor o- benzyl oxy) -phenyl ] ‘
Inlgé-ﬁn pg%lé%}r{e thyl ggfﬁ'}gc g%lc!rzdg{l 1@12 ek %Ot?xgégnzc&%il?uon of the (R)-5-
oxoRSJ4-12, 4 8-tti8udrdbédzyR ﬂ%&ulﬁxwldﬁﬁeﬁx%oﬁyl%‘eldl%ﬁ Riethyl-
lldlne&%ﬂ oxllcaC|d ester i s dissol ved
amipe BHN as the ng%ene%rpn—,agﬁx?ﬁyp%d%tpe SRHPUPEYdTI4: 2 4,6-Trifluoro-

bebyydbstydHefylpoeadliand-3 88bs:§BE héi@ethptiH{R B9 =
cfyd }tyqepf gryg%?houlrs Wat erﬁlﬁs édded })Iand taﬁewp})?%ds%ﬂgl?ﬁfs me =

37?2% acted wth ethyl acetate to yield 1.68 g (91%
of a yellowish solid. 5 M5: me = 334.3 (M H)+.

Example 33:  (RS)-1-[4-(3,4-Difluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidin-3-yl}-

o

c), the acidic hydrolysis

(924

<

wu

3

o

acetonitrile

a) (RS)-1-[4-(3,4-Difluoro-benzyloxy)-phenyl]-4-hydroxymethyl-pyrrolidin-2-one
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b)
(RS)-1-[4-(3,4-D fl uoro-benzyl oxy) - phenyl ] - 5- oxo-pyrro

wO p@itr2682y!1 } - acetonitrile 300 ng (0.9 mmol) PCT/EP2003/010384
(RS)-1-[4-(3,4-Di fl uoro- benz%l oxy) - phenyl ] - 4- hydr oxyne
thyl -pyrro- |idin-2-one and” © 136 ng (1.35 mol)

2053l 05 et CuE Dl oan ol prieil e onFom e 2-carb-

oxylftlacid miethiybesed dedissolMad il 80 il YHI .05 § (31.7 mi@6]) *F s Woro-

R RO ek L D RS e g

and glﬂi prodtgtds ?@ﬁﬁtedaﬁigrmmlace’iﬂg t@?iéldlrla&?gj (S196) éﬂ’ﬁ‘y’e%l%wish solid.

>hl ori sql utj.en. yi ng and evaporation gives e
Méélnﬂaé 3??3%@%%3) which is dissolved in 2 m
b) RIW- ﬂi[m:o,msﬂ)iﬁﬁbfﬁihérdﬂtoxﬂ)lﬁheﬂgl] (5t29}2c5p§71?f81tidin531§’1}lhﬁétloalitrilte

a e 1S n reac- on X e 1S 0 a

300 Hab D Spims RSl DG e Bt |- Gridr omectyl-pyrro-
lidﬁt—f;)bhe aﬁ%DﬁBe g5 1g85UMBS01) mﬁetﬁyluﬂlla_uerurte ﬂhs{s&vecmi i &chloro-

u ecte { C ogr Yy I ca ge . .
e S T 28 P (54 L8, 951 e adde. The
mlbﬂlgﬁe;l\ﬁ isﬁﬁe% ot ('?;d‘,l:floi\/ﬁo nﬂi&) then aI8R$ -f()lr k4 %@‘ur@? t]hEI% Fagal sﬁcc%ésliyel with

~{.1-[ 4- (3~ Fl uoro- benzyl oxy) - phenyl | - 5- oxo-pyrrol i
wafers VU acHs 2ot LDI Gaayn PRSP ed cabioapan gt apdiam
chlefidy badutign. TRiERAENH evApddelnOtyddeh it P Wids AhietivRic R 15438 olved in 2
The title conpound i repared j.n anal ogy to
mléggﬁ%pgt é?)'mfl% E}:ﬂéljngizginl(ﬁpl? fqdé}l@_cyamde 1s added and the reac-
tioh &xlZr O ol PREPP] fo220%0uRYH)@olydisRedIxEaERMWith &hglCicQtate
i.um boro- hydride, Yield ; 82 % of

. et hyl ester, and ,sod b ie ;
gives @S?émq%ég‘glrlgay CIIE}'I is R}éa_)eqtﬁdeto__chgcy%gtggl(alpﬁny pilica gsl, d(qhgr%pethane /
melhanbt): {2t 200% &f B SRFVAiI6)d PISMM/d = 343.1 (M+ Hrr‘.
-5-o0xo0-pyrrolidin-3-yl}-acetonitrile The title

EX%’%%EF%%{]F&@B@; A GhotmerrtotphenylT S obo-pyirabdin a-yl aceto-

benzyl oxgkrikhenyl ] - 4- hydr oxynet hyl - pyrrol i di n- 2- one,

nmet hanesul fonyl chloride and sodium cyanide. Yield :

0 i . =

a) @%&%F{;(%gﬁl%lrggegzsy ox%qlpilgiyl] MlB-hy roxymet %?—p}%rrgl%n@-;ﬁe
Thé RS cdrhp B pEstaeed/inRAEBY} to- Kl $94) Hn (R3)- B1A{3-186r0-
beet mtrle_g_) j . .

Itzh%ﬂkP B AP FNLopARRyr sarbowia reid yaehrestepgnd widiwm foro-
hydr?&eolﬂlﬁldl'i'% %i({cﬂa%omlg%;%bﬂﬁkﬂ (I\ErSi gpﬁeep?lreeﬂ(ﬂgg iytal ogy to

rom - L-(4-Denzyl oxy o o

b) gﬁﬁ?@r@:é@g&a{%&v&om— 13l DapbRYATPEdiac -#l rasetRypitrile
Thegtle tordpehusd ipdépabal iaRYEA6EAS. ExYl ' 194 (3- -

co orieps ol ipggml\/fil %e g}d%gé( gﬁJ(lﬁ?ﬁ))f&%%%kg LG .ﬂuoro
ber(lﬂtis?yw Pﬁm@éﬁ-}vfimmﬁ hpyryQlidie o mathapesyipnybihlenideand
sodu@ngaide. YTEld( 27 49ofm@Morless solid. MS: m/e = 325.2 (M+ H)Y.

(RS) - 1- (4- benzyl oxy- phenyl ) - 4- hydr oxynet hyl - pyriol i din

-2-0 [ issolved in 20 i _toluene, 1.08 m (14.9
EX%H%B‘F;*‘%& hf%@?gﬁl-@r#w‘f &r-phenylifgxenmarroidin wllcacatopgtyile
2004/ 026827 PCT/ EP2003/ 010384 -37 refluxed for 6

a) (RO 1S (4-Buiaagias tp}@ﬁylm%yamﬁﬁ?t}g&w%mﬁﬁwnea gel

n-.ﬁexane /| et hyl acetat yi el ds 123 nlg (16 99 of
Thyti FBR’/R%P%W‘E@MW? N afRogiiodixamples3 32) fnomy (RYy1-(4-benzyloxy-
phéd?ﬁ)_s{o&p(péyrﬁﬁamémwrbssgﬂe i et @stRY A PId A H3rdtyHrids. Yield :
2 bt lonsp i, M e s BTk L d

)2 LQAESHEMSY MOX PV pTieAS P YMAEDht or onet hyl - pyrrol i di n-
b) @}S?HB(4-?815?@6)@5&%\/1819’—4'thle(?r8§15ef8ﬂyl-b|yll¥bl ; Haﬁ&gzla)yllef or rram'dde-

i 0 my_ (O. mrol ) sodi um cyani de ,

74@%?%-4 feef) 8&3}7117'61*‘)%63@697%’141168&9I}el}quH@’fﬂ?thchﬂ‘Yéfqhém“z‘One is
diskdvedl iat20206ldent. 1168 1l 14.9 mmol) thionyl chloride is added and the mixture
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Dilution with water and extraction with ethyl acetate
yields 44 ng (37 %9 of a brownish solid. M5 me =

w@048248d4H) +. Exanpl e 36: PCT/EP2003/010384
(RS)-(E)-1-{4-[2-(3-Fluoro-phenyl)-vinyl]-phenyl}-5-o0x
o-pyrrolidine-3- 10 carboxyl’i-€ "aci d net hyl am de a)

re@wéeg;fﬂg RO e BR h E L RREEDS e

L:1)ryi€ddd )23 g 106 98) obh bMNwikish sern@lidyMisoriramiags. zeuvﬁ) c ool ed

k]g‘s%'ﬁt' SBeh eﬁ@?rﬁlﬁﬂgg éﬁ%ﬁ’aﬂ@r ‘gl‘ﬂ;;fgdéegzﬁsg:f“?‘itﬂgnlm se.

12'37|’m% (’Oeﬁﬂlltnlnﬁﬂ) m%tlu(éebér&%@bﬁf -bhé@y 1 WarcH dr8mthyl-py@BEdin-2-one is

) rredfor her af ter he mxture iS
d1§§8 edipn 2.3 mlll\g;&lls -da tg'ﬁgpé{n@{m After g_d(%h@n of 4 mg pﬁ%mm@lf) sodium
cyamﬂb and ew@mmm@ﬁomn&dmdw&wxﬂmm hMLéle LiRIPd %oﬂ 1% min.
ded dr opw se. tlrrln& ]%flcontlnu or 30 mn

o1y Wit wafer Bid exzaction i ARt qu?éseééléﬁg (3t %y pfa brownlsh

soa@eﬂahe/d£3aﬂglep}1+tm+t he reaction m xture. The organic
Iayer |s separated, dried over magne- sium sul fate and

eva pressure o y|eId t he crude

Exapipls 36| .‘ﬁ\éy@% L’déﬁg Lézg Uso-BhemyL uar] aehepylai-pxas YT olidine-3-
froma mcﬁfhtfx?h@ﬁq@hﬁﬁ{ylﬁﬁlﬂehept ane gives 2.41 g (82% :
of theory) o

-1-fluoro-3-[2- ro et henyl ] - benzene as a
a) @ Fgﬁk}‘%r(?r#gz‘%‘i&z%“féﬂi’ﬁ %&‘Efn(yﬁ/pnbfn)zﬁ)e ( Egl ] 4- [2- (3
A sispeigsian ohemth of 36dnyth hydrideBydadiipeesidn §PbUihQ0 ndlfof N,N-di-
m%&?*ﬁf%ﬁ%@ﬁ ar%wpked(taorﬁ {ThsrsHBAY 5 &k ;AN Pyl hofdiethyl{4-nitro-
beﬂ@l)plﬁ»spﬂorﬁfe £t Bdedaartiaiwisd. The |réh%t18ﬂ rr\McﬁuI?e ﬁi'l&?fb wdith to RT
therefte dr Igﬁﬁzﬁeed at ' RT and heric
a“&r%%@ %@PP%@ i % themigurs 19990 @d@r 197G e saleion of 15 g

(1. amﬁma}) (5] %ﬂlﬂﬁolﬁehﬁal@éﬁyﬂle %845 ml NoRCdibdtenyMk Ko B4R adddA&ropwise.
catalyst .is CL{%tSSr ed over D calit_and the resulti ng

SUZEPE 1S CBHUP%P— FUR at &6 tisaet Riebiercen Workagupeice Wéethyl

ac&@dellﬁad@t‘l&b itld re@briodl MRelrk ST Hérdf Iﬁ!? 1a'y§re1§| séJaP@ dffed bidi8nagne-
her c?nd hept ne to (62.°5% of theory)

sitgp S‘?l ' a4 evapsrated yids Gy Bre%r%ﬁomlji thepiads erastalfiae product,
widéh @ﬂtbr&é@&ig@lhwiolncfrorﬁ@mﬂu@e of A3 aﬁMhJépta%)e gives2.41 g (82% of

MR R HEAIE T G vt

mﬁEbX%El\{IME) *of ﬁOO |m)3 (2.8 mml)hof I(E) 4- [2d 266
- or,0- phen vi.n p enyl am ne an gy
b)@) Mér%lﬁw lﬁ%eh‘il%}}i phenvlaniBgated to 130 C. After

A s'lomw of 1.hieg (mj ﬂhﬁ{bl aLfl@rolss|2- @@nﬁ%h@ﬁyl?&h&\kl Jazene in 25
er e fter, d th

3 acsietais Sbecfwgh ta;ggeengﬂhwle%%rb%%;;?nated at RT and atmos-

hBﬁ:a- IR ahﬁﬂlga%uwt?sﬁlgmél(l%%fo PSR E¥boR{(5%) as the catalyst.
FOE( gﬁ ‘g&f 1RE PB»tbﬁ exglystisfiligyeq oyem &lisalit and ghegepyiingiglution is eva-

o‘ijzht@@ uﬁd@r@%@@é&ﬁ'ﬁr@ss@%' ThA®1ia nldté1eal Y61k QW iP Y& iisedPom a mixture
of eﬂésy al&%ﬁeatax{l%tqmelééﬁﬁgdé% Bl &hspry)-ofi (By it [2pRefarp-rhenyd)-
wmppnwdrﬂim@es §n s@aﬁlgegenhl KIS: gL d mxbpé‘r am de 5 A

SPEIS! 0 92 mol) of (E)

c) ?1; (‘& -r{%-.(%ﬁ@.fgyp-)phgmﬂym]nyﬂr@wyl} -550X0- pyrrohdme 3-carboxylic

acRX0- pyrrol i di ne-3-carboxylic aC| din5mn of

di, chl orfonethane |s treated with 549 ngy (4.6
A mixture of 600 mg (2.8 mmol) of (E)-4-[2-(3- ﬂuoro-phenyl) v1nyl] -phenylamine and

366 mg (2.8 mmol) of itaconic acid is heated to 130 °C. After 1 hour, the molten material is
cooled to RT and, thereafter, the resulting solid is triturated with ethyl acetate to yield 568



mol ) of thionylchloride and heated to 45C for 18
hours. Thereafter, the reaction mx- ture is

weapoz@eed to dryness under reduced pressure. PATEP2003/010384
crude acid chloride obtained é di ssolved in 5 m of

dry di chl oronet hane, then, ? RT, 0.58 ml (4.61 ol )

mgqgéa/ﬁ SPH g&lg? eigsr?o(fE% l‘{e‘t 4h | g:nﬂgporo- eﬁgur Soyll]':éﬁ éﬂ 4 8xo- ~pyrroli-

dineed- karngﬂm actdms arfemcfelilcnmpuw&etrmvlé irde £r324(dH)M.t h wat er
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acig mrathylamideon, the cr ude product is chromatographed on

A BietoiRerg aoy Tl R e ol P G SR B syt
ox@ pyprrelidine- 3etartioxylh1lc acldmeﬁ Ind o d&htbr&ﬁleﬂiahers trdateelrveitla34® mg (4.6

mna%%ja)% {Lix_jnyi q%arn?eze{n?ig-l S 1o g&g{q%%)]/? }guvi "Eliﬁrfafter, the reaction mix-

ture phwnyd)l}atﬁ t0)doyags tinder dedmeechlceaaube Kheiceudrecacitl chloride obtained is
disb s CMI_ 15_135mrgggﬁ,|§grly éla @;Qrgmethakg, ert k‘f‘ 0. 5§/r5nl (%meoeﬁof a solution
of (nlaﬁn)yle(nlﬁ)le in étha{uﬂ 63% }\/Btaﬁded/amhemmhg comtinlel -fpdelgiry. -For ohe

wof BBt ey St B Gt B fRr R BRaE e oreanic

laybinis a¢pagatad, Qigﬁzd?ovafiannlgfemhm dubiate adbeswapdrettdi Forpuaifipdtéon, the

the r eact Qn

eriedhaish IV pHaLcs FisRsd B0 e bie RORyERIS WieRd ifgloromethane
any nedtigsol hethe Ebueih‘e miétfeha?ysfcalﬁza{tﬂm(fﬂem a mixture of dichloromethane and
et n t oIp hen%tlw%_ &%5%91%((%’2%?&%?%8 ? &ﬂﬁbbﬁg{iﬁ%&ﬁ{}mm -phenyl)-
vinylj I—pbdn]yl} Pbeorplaovlidiae-35cafboxykit atié nofhdénitlegs & Aghtrbrowh solid;

f  (E) s et y-4-[2-(4-nitrophenyl)ethenyl] -benzene
M?‘ﬁn/%O‘ #‘\9 @}P’g%anol and 130 ml of hydrochloric acid

(25% is heated to 110C. Portion- wise, 15 g of tin
Examplezde e RENA(E)sE-{4-[2- (@Meﬁlo&yﬂﬂﬂeﬂﬂwﬁy@ J-pHerlyl}Fiouxs patrolidine-3-

110C. For he wor K W‘{) the reaction mxture is

cool ed aff ﬂm%aﬂq@gﬁ‘ ifle 5 sol ution of sodium

hydroxi de. The mix ture is transferred to a separatory
a) tEDnhMethbne/re— RH(4irtreptienglgdtaehyt}- bdfnzeﬁ@ di chl or orret hane.

t
tn 4 Ap b @R v £ P A SR B E o) R e R gyt
n1t@<b1f‘e@1l2yl@ﬁhhsphd§‘re;’cewftlhermeﬂlh}@fﬁelﬁmmydgyﬁkdls itlek (BS-1- mgthgx;i-S -[2-(4-
ter unn a, e
i SphsG9h She Rl Beuiens to w0 Goh ASR R30S QAR S T, O
) EpgiLp- (4m)71em¢k,a4pshae/1)asmg1 -)pﬂhkh)ﬂmﬁfeyst al's; M5 mie= 226
\ +, .
A oL 00 ¢ Opmpl o Doy 3 rmignaeprisigry Usbigene
in é@ ﬂﬂ)é)lgémlst?t?lll(ﬁiﬁ} Bg&ﬁlrdg gDﬁ?Yﬂolcﬁlona Qcid gD 5o Y\ 1ReR4 4O 2EBL 7Portion-

. n an an manne .
wiigs 18 EOR 00 aFaideaand s aipeey contpued BT hampnt 110, Fof e work-
ing-Gps the [r@ac(ién nmtdﬂié)ié)to?lﬁ@ ayd heutvdliByd With pRehyiba Bt felivwnt h

e S

I,t ac acid (RS)-(E)-1-{4-]2-(4-. .
by B RO Y ST R AR DB Nt T fatractedvith

didhboapimi ethaei 'ﬁh@&g@mb tayedis Sakded, dMed ofrtesedR36 slfekdHrrtl evhpora-
tecgj ﬁél)e rfsgueils fr&tur%e(é in q{}ée(rﬁagythﬁwéﬁw she\;iew}njmwgﬂﬁ (}ollsctsd ona
filte fupptiel. Qihlefl d€ oBraGRA BOSYY (699 FEh&brMEdTE)-46[3t @ methoxy-phenyl)-
vinyl]-phenylamine as a yellow crystals; MS: m/e= 226 (M+H)".
¢) (RS)-(E)-1-{4-[2-(4-Methoxy-phenyl)-vinyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic
acid
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A solution of 700 ng (2.1 mol) of
(RS)-(B)-1-{4-[2-(4-net hoxy-phenyl)-vinyl]-phenyl}-

WG 240248971 r ol | di ne-3-carboxylic acid in 7 nl OPCT/EP2003/010384
di chl oronet hane and 0.7 m of _nethanol is treated
with 1 drop of sulfuric aci d°8Ad heated at 40C for 20

In 80 Spai B tite Folrt Sctfitun Baemaleest o e sfiien af -4-(2-+-
methdxy-pledngl)-dny) -@hhyyllamme atl’éxtlacoﬁhacﬁfy@éldm e (RYB(E)L IS {4-[2-(4-
m R A LSy T s R Y@"W“i PSR RG o PGS Sold
M&tolver 366 (]s/h"eI)T:r ude est eL 584 I(80% of I t h(ﬁor y) of

- -1-14-12-(4- - - Vi -
SRR Pl AEM et R A EPeb hpo byPisfalges-caBony i
acidbhethylegteas a |ight brown solid; MS: nmle=352 (MH) +.
A BBy 8790 rpes e L SRS KB sy By sy i yime phemy -

5- omrwmlﬁiihaBrtﬁrﬁi)x?l&f 0dinl 7 &l obdicllorirhath R Ande. PAml of methanol is
sol,ut

of 0. (1,1 ), of :
tfe’(”ﬁ%)WIJE}Efd?P{D}O P@n%%a%%%%t‘)&@érﬁ)@ fapi2fyroprspResifie yrorking-up,
thésoﬂ»éﬁt Q}éﬁi}ﬁdrh@dnﬁer@aﬁ@[@x@xwd& iaeestedRitYLitIORhtef andlethyl
Jf ﬁ"é oI ution H ylamne in tlpanol (33%
scstige g Qe TBES FaPrae e CHOBAEEON SIS e o pprated
unﬂa’tfﬂédﬂ@?dlmesshféeAﬁ;aodr%ﬂalﬁihtﬁ)ﬂljftﬂT @thetl &f the i%ﬂ%jcﬁ(ist;é& 1584 lmg (80% of
wat.er r.oodu e.sol| nat er
enqgy G RELPRGE G o2 Fmecan P rmiBrviniroheay i hovsteie dine 3
carborld a¢id inethyl &@@taﬁd'lﬂ)talﬁfad &a Eg’btfbt:@wh lsc?lﬂiﬁ ﬂ\rlﬂf" IIQE—ﬁQgM-*-H)
€) %d@ﬂﬁgﬁ&- 1 &genl}.@(ym o ugyitl']egkawﬂl rrgg{o PYrr(C)){lcrlrl?lrenf} c?arboxyhc
aqﬁﬁi&‘athﬂﬁlrdea{ 4-[ g (4- get hoxy phenyl ) - V|hnyl ]- Shenyl }-5-0
hdi ng- 8- canbo met hyl ani de a
B pesastonl e mbilam Se e L
5- G-t ﬂb’ﬂﬂlﬁe -3&arboxylic acid methyl ester inl. 4 ml of all s]olutllf])n of meth larrune in
yin eny
Gt R R
sol(Eidn ktﬁo&&&tbwﬁh Srate2 td Prebi ttmnh@pwdhett Ime ydid mb@ﬁaﬁm @oﬂeeted on

na o ner to at de cri bed |n Examol e
fﬁ‘fﬁé%ﬁ% W@tﬁhyﬁin K Wi ?136% af .*Pd’t‘éf b crude
amidd frorr d‘iﬁlﬁ@ﬁéﬂ@f}m&hﬂﬁ rrﬁhlﬁidi%nﬂhﬁethanol 98 mg (25% of theory)

of HEDr e GO -t oy srT i PRl 255 E?aywpﬂldme@)carboxyhc
acidihethflamlide aré 6bMﬁ{eHQ¥){h€l:i]ﬁit} Bivh soNd; 'MSJm/‘e@?S])’(il\@-pH
a

an anal ogous nmanner to descrl bed in Exanpl e 7b)

E%l%{ﬁﬁﬂ%%)p&éﬁkj ‘gaﬁ%ﬁog% By -vipgihghenvh-3 e girrolidine-3-

the (E)-4afbd 1&&&11&1@%% tapfeNy! ) - vi nyl ] - phenyl am ne as
a brown oil; X 26 (M+H) +. WD 2004/ 026827

a) Egﬁ IE/EZ g’%!? “Gtgoﬂﬁfﬁﬁﬁlé%?ﬂﬂﬂ]éhwz)m%l nyl ] - phenyl }-5-0

In X0 apYogAls rﬁhrﬂﬁr % faf 8N bdLin mh@é %aﬁﬁh@f@&tﬁp@ﬁdlethyl (4-
nner. to t at described in Exanple

ni TP Queafe with 3- rpghomﬁ@lwﬁém d)sthe\AFM pethoxy-3-[2-(4-

nitr zl &ﬁ%ﬂ)ﬂ4%ﬁﬂ3né Ilsaepy‘%ﬂbﬁ BB MY Bleds 24 @+H)*

b) &1&’%‘3 5%“4@%‘59?‘)’ Pb?fﬁ’% Ylnblﬂ]'é’#’}?ﬂla@l@xo pyrrolidine-3-car

In bxyhlo O@Crhgnrﬂ}? t@tHaf @éfyenl%ei lthxanﬁé@ ecﬁe %C&MI 5D (£)-1-meth-
d) &E (tE) 1- Met hoxy- phenyl 3/

OXY FrignyA-pL B)Pélﬁ@llkﬁffl?qn& rbﬂrnz@wslswrtﬁbmlﬂﬁ the (E)-4-[2-(3-methoxy-

phenyl)-vinyl]-phenylamine as a brown oil; MS: m/e= 226 (M+H)™.

a
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acid nmethyl ester In an anal ogous manner to that
described in Exanple 37 d), the esterification of

w@ RByAOtdR27 10 PCT/EP2003/010384
1-{4-[ 2- (3- net hoxy- phenyl ) - vi le ] - phenyl } - 5- oxo- pyrrol
i di ne- 3- carboxyllc aci d yler t he

Byl CAC e e ARV T
acﬂ:}rovvn SO|Id VB: n1e— 352 (M:H) +. e)

i SRR el S AL RO ee@twslﬁ BaY R
meﬂitﬂdng}mml)mﬁyhbphmlatrﬂmé withd rcoie dcid yididsap (RS )(E) €)-{4-[2-(3-
mettl?%ﬂyrégegoiayvzwé ?her\(yﬁs% % yrrohihne 3[ carb(()xyhc acid as a brown solid;

MS: pﬂm;&B@{M—H))fb pyrrolidi ne-3-carboxylic acid nethyl

BRI E P26 Moy mbenshy nsmenerylied o ol sepoiic

acid aaqlyylrester di ne- 3-car boxylic acid net hyI am de as a

In ?xk%?al?%fds ![19%/141369 %oztgét c[\géribed in E}chn]ipfe% the esternpcatlon of (RS)-(E)-

1- {@14{2%Sbmbmo&h-@hyxhﬂ%whﬁmdheﬂﬁ%ydyﬁo- PyrolatinyB ratbosthIeacit yields

c ac

s T B S he R R Do ey T her iy -PeRliingedcprbonti

ac1drﬁnahﬁ|e®tgﬁa§a lpmwme?hc(nj ;OMS: hafez%aQMm;T in Exanple 36 _
eac 0 L et . (4- . 1 .

o) (R LT bRl E il vimv i pheast cerer Brmeigiag -corboryic

aciflingdtBgaid: (E) - 1 fluoro-4-[2- (4 nit rophenyl ) et Eenyl]

In ?Ii)/ﬁlga ggcglsg’?ar?ng to t gtVY:Eegc[, lzset&le}{:g WBﬁ%ggypé\/Emw%gﬁ o%?ﬁS) (E)-1-

{4—{Mie-lmyéth@5tyl’-lphdngl aﬂn}&]’«?h tS—OEEa ohﬁﬁleg-ﬁ?efrbdﬁ&ﬁfatlﬂﬁﬂethyl

ctian o 0 -
eStFrz‘/lfﬁﬁ fﬂoet ﬁéi@ni %i?ﬁ% ﬁl’oweﬁmf{é Wlh PPFWT&?&Xaé’YFWé‘dme'
3-daFoxftif 2cid dreihyleanide phehghit)yelloni olld; MP ey Ba Ve DS, a
white solid; Ms: 214 (MtH)+. ¢) (RS)-(E)-1-{4-

ExhBle 3 ?@5>8€?§HS{%M 4R BhenyPovaplebend S peppyFreligine->
anal ogousgarerylifacidanéthplandéscri bed in Exanple 36 c),
the reaction of (E)-4-[2-(4- fluoro-phenyl) -vinyl]

I am n ields the
a) 'Sf' %{ @4&‘[3"%@2{’ @GB?B%W@H - vinyl |
In gﬁ) hﬁ:{lygc}us%mﬁar ﬂ)jﬂhﬁ@ddsdh’t&el -8 BRamhpakl o) Ctha edadtiw ﬁﬂ&ieﬁl’@B
Ir e .next t her
nit g Py s ST ch A Ot QAP SRS YRGS B0 ) B4 12-(4-
n1tR€§éﬂeEﬁ3&ﬁ&ﬁ}@]ﬁLE&%éne4asé1|]yeﬂ<)w crystallmie solid; M|S]m/eﬁ 243I (}M)5
o- phenyl ) - vi nyl ] - pheny 0X
b)gﬁ %r[ gfl P(Jdrﬁlé{@ IgieEQ B rPI&en%g&ff% met hyl ester In an
Inan ahﬂg?@xg nfmm:e fo that &@a&sﬁaﬁmhﬁgw 37b) Fhe MR ti8H oflJE)-1-fluoro-
esterific
3- - Gt o el A P i s - gt
vuﬁyll &gamihexyd WE1t@@)|hd lyiseh ohs( Mhlﬁf N :.
enyl ) - vi ny 0X
2 @ Hid Shiote ngﬁ-%mgﬁ iRpenfiPrio bbb }‘ carboxylic
aq(iRS) (BE)-1-{4-[2-(4-F uoro phenyl) vinyl ] -phenyl } - 5- ox
In an a}{r [)gcl)tllsdrhgr?ng toCt% 8 crlbed 1n%c>:camp 36h35,I t%g]rga%tion of (E)-4-[2-(4-
fluoro-phenyl)-vinyl]-phenylamine with itaconic acid yields the (RS)-(E)-1-{4-[2-(4-

fluoro-phenyl)-vinyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid which was directly

engaged in the next step without further purification and characterisation.
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I n an anal ogous manner to that described in Exanple 37
e), the amnolysis of (RS)-(E)-1- lo {4- [2-

W@ 2e0fth2seD- phenyl ) -vinyl] -phenyl} PCT/EP2003/010384
-5-oxo-pyrrolidine-3-carbox%hic acid nethyl ester
yi el ds the TR

& G EHR Sty PR B R phB R it B i
comimenis, m pe S Sime e
T TV B Py 86
1-{4-B) (4GBt pRendt) MEnf H-pheyl pphsoypyr adidarey karbogyliensl tields the
(RSS—;Z}E?—E%Q@Q Eq%gg-%ggn)agg{r& trpl-?ezeﬁrﬁrg-g%cﬁp&r@ol%gggl-garg’gxylic acid

methiyl és@enzyl ) phosphonate with 3-chl or obenzal dehyde
Lel

o) (b EIBp iy 2y G T BT E-BEensh- S ssrgerraligive A Frhgevi
ad&g#% Fg%?grg{eEeZS?)S22+. b)-4he ine 20. | h an
In S5O PHARIAR Tt AP A ERIRNT B BRIl ss obfRS)-(B)-1-
{4- EZE?I(;PM{HO_ & ?l%{v&i[yl]?%he(ﬁg%}-?-—ox?—ﬁé’arollidi_nte)ﬁ-caerlr)](éxyllji;: iacid methyl ester
yielgh S8 (RSB B CCBof PR T s e e b e Dige-3-carb-
oxylie aEHirdsthflhmRledh a WhiteGbld MRdn&E=B3bYRAGDTS reduction

of the double bond yields the

e lAbS, G0 Bt A USRS 6 e
(RS) - 1- { drbylidaGhinedtylpmety| ) - et hyl ] - phenyl } - 5- oxo- py
rrolidine-3-carboxylic acid |In an anal ogous manner to

t scrihed i.n anpl e 3 t he reaction of

a>&5ﬁ29 f“@hﬁﬁadyﬁﬂgﬁvgﬁeﬁ@?ﬁ&&%hgﬁﬁenyIanine with
In 2;.1‘%1 ! oS ﬂfahfieﬂ/ﬂoﬁhﬂiﬁle&d’ﬂﬁeﬂ RSExariple l3é§[,2he( Rachdmosfatiethyl (4-

.. phen - et -p - 5- 0x0-pyrr.olidi ne-3<car,qoxyl i
nitlR RIS R ckpra ety ists BB NG Ao
nitthh@ﬁ%[ﬁ)eth%lyl] -benzene as an olrange cays’lca]lline rfolid;ll\iIS:sm/ e= 259 (M)+|. _

-{4-12-,(3- Chi oro-phenyl ) - et, - phenyl } - 5- oxo- pyrro

b)@ﬂ%g3éﬁﬂ R et Ekﬂgaﬁ%FW9¥ ester In an anal ogous
In fRARE6sdue ndaakr dabsrdebeibetiin Exanple 6637, tH} hydrogenation of (E)-1-

esteri%ication 0

RS) - 1- . . .
chlpyo-p A2 (4-nuffpBReRy bﬁé‘ﬁ’@m% ST 4B BWP}“-%QDO%I?%%FS/ B asdhe
catﬁll(??t?mﬁ Qﬁt?l?ﬁéﬁhcitféna@ﬂnﬁ of il@hdﬁrsfahi& sin(xﬁﬁhe?us reduction of the cllouble
1-{4-]2-(3-chl oro-phenyl)-ethyl]-phenyl }-5- oxo-pyrr.ohi.. .,
bog yisids Tas by eror GERe e hul e Beate ha G o S hhs: mre=
23@Qk&ﬂﬁf®8: n e=358 (M+H) +. WD 2004/ 026827
/| EP2003/ 010384 - . .
o) (Y L {121 {aro hen Che B - sy oy o Ry iR Ay Fpb o ocid
In 8n RYA168dUsFhifrestBhhdsyibed in Bghpleaichy, thetdetiom o [2-(3-
ch]laog(g—lpgg@gﬁgp%ﬁ g;%rép}tllgrﬂg)he?vfliig {et;c%rnlicbaecgd ;'i&dsEﬁx%rE@S ?— 1 ?’{74- [92)— (3-chloro-
phEylf-3t511L sHeayipisesid pyresitihd-3 Rtk lic &idxoapyffrohitatolids MS:
3-carboxylic acid nethyl ester 5 yields the (RS)-

nﬂprizﬁéd%@lchloro-phenyl)-ethyl]-phenyl}-5-oxo-pyrro|
d) dR&L-1314Cpr Boxylok & pha s 1 eyt Beox@spyardlidife-3 yatdoavlic acid

)gogféﬁpiggéﬁ1e: 3&7@?%ﬁ€§?Jq%§aﬂ%Ie 4f?&ERS)-1-{4-(?%g ‘
In‘{thﬂ(?ﬁ‘lebro-phenyl)-ethyl]-phenyl}-5-oxo-pyrro|idine-3-
In (éﬁragﬁ’l)éy)lilscmﬁﬁi'eg tdBhhdsafib&tein Example 37 d), the esterification of (RS)-1-
{4-[2-(3-chloro-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid yields the
(RS)- 1-{4-[2-(3-chloro-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methyl ester as a white solid; MS: m/e=358 (M+H)™.
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a) (E)-1-Chloro-4-[2-(4-nitrophenyl)ethenyl] -benzene
1o In an anal ogous manner to that described in Exanple

w@ooap26sthe reacti on of diethyl (4- PCT/EP2003/010384
ni trobenzyl ) phosphonate w t h424- chl or obenzal dehyde

yields the (E)-1- lc:ﬁl or o- 4-[ 2-( 4- nltrophenyl ) et henyl |
0 R EF T2 SRS DAL OGRS Bl o
aclcﬁmedwﬁdémgegfonanner tno that described in Exanpl e 36
In 0 30 TP QheBlhot FLERENIF 77 sl fisaminglypiagf (RS- (o
[2 @4 dﬂbm:lph@ﬂyl)emlﬁ)bbphérﬁﬂ/})-s-amotmerolldaﬂeaﬁ -yaaboxyitc awdtlh_ethyl ester
AT B e PR P A RS  ESEAL arbonyic

ac1dl fhrectiiilanide phelight)yel @t bylldy Mp ey BWMG&H&E a light
yell ow solid; Ms: nle= 232 (MtH)+. c)

A e S
to that eebesylibeddntethyiamplee 36 c), the reaction of
4-[2-(4- chloro- phenyl ) -ethyl] -phenylamne with

i | ' 4-[ 2- (4-chl
a) @3%@&0%%?%%]4 e })E}?riy%gt gi ;)bﬁrrlér 0F|[ di Ele g CZJ goxyl ic
In acathleguamanhértohthitelesaibied in B8implaBéa), 3treadikdd) af diethyl (4-
nisichehEpbpbosp RS phehrseegry dp kel e @ oxeL Py For
mtfbphen)'ﬂ)eﬁherdyﬁ by eneas iad yelkEv ongbthljine edideMS: m/an 259 (M)™.
o 212 Q545 o o e 0, 11 Sl e 37 0)
In érﬂalﬁ:ehbglfu@ ﬂﬂhﬁaxydo)thateiehc;tﬂjed in Example 36 b), the hydrogenation of (E)-1-
c}ﬂpﬁ%ir’%dé n1tr hen[% et enylfj Ibgr?z_erslé 89155’ %Mlmln% o%cclagbcyﬁ eo)g)sas the
catll-yét‘lm{t Fithdrreldtionotipl efiy$ hewts iyl kinphanydys-rbdwctonmfthodduble
yle]# éﬁ%{g@) z%u:f}_lor%;ﬁhd yl)rrgti'xhl)f ph%rsl’)tflgrgnnaesas 9 lig chge‘ﬁo% 80119 '"MS:
m/éRS)Bz (B)+H)y{4-[ 2- (4- Chl or o- phenyl ) - vi nyI ] - phenyl } - 5- ox
S Lidj ne- 3- b th
o BB Rl erii i B el iR iyt acid
In b &nﬁﬂgmhﬁ{zﬁm& of théﬂ?&)serﬁﬁed{lﬂﬁﬁample 36 c), the reaction ?f 4-[2-(4-
t en 0 i
e at bRy pd Re Ty R Yibrige’ IR R kayte & Asbloro-
phé,ny{l)fle{h&} (pheafil GF@copﬂﬂ)&EMicDm@Bhyfﬂoxﬂiten}d hs &n offawlgtersobli MS:

boxylic 35 acid nethylam de as a white
m/§olr;l§i€1 NKZ%f) me= 357 (M+H)+. WO 2004/ 026827

d) IPRSY- EPQLOQ%AIOGHB;%- heré}®) - Etkgliipheny 2 5-oxo-pyrrolidine-3-carboxylic acid

{4-[2- (3-Fluoro-phenyl)-ethyl]-phenyl } - 5- oxo- py
m’?(tggleﬁtﬂf ne-3- carboxylic acid nethyl anide a) 4- [2-

In (aaaﬁhlugm RAERY to thaeﬂésylhll)ed-mlmamb&rﬂmﬁ the estarificraiongd(RS)-1-
{4{:{& g( gtgﬁagﬂylbgﬁw )r-}lgl%%%jf]élgl 0xo- p rl)l?dlg’eG Sb«:)atboxylec acid yields the
(RS}-LuO{@{ﬁ(zi 2nlbrb- Fhény@pmﬂwphem]eawxb -pyentidne-3- Exchopyli acid
methyys by B GO TUEsF AR (1090 @S the

e) 4R 2(H) 3:;\/1‘{54 l{@(@(}hl‘tﬁﬂ%ﬁh)enﬁ')hilr%yl I-pheni 5ok eyaslidinye-taoboxylic

soli
acydragptl Ila{’&dTZ ( 3- Fl uor o- phenyl ) - et hyl ] - phenyl } - 5- oxo- py
Inf2hQnhbebes Basith ot descabédlin Example 37 e), the aminolysis of (RS)- 1-{4-

[2-(4-chloro-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid methyl ester
yields the (RS)- 1-{4-[2-(4-chloro-phenyl)-ethyl] -phenyl}-5-oxo-pyrrolidine-3-carboxylic
acid methylamide as a white solid; MS: m/e= 357 (M+H)™.
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I n an anal ogous manner to that described in Exanple 36
c), the reaction of 4-[2-(3-fluoro- 10
w@b@aptes2et hyl ] - phenyl am ne with itaconi c aci dPgi/EP293/010384
the (RS)-1-{4-[2-(3-fl uoro-%enyl )- ethyl]
phenyl} 5- oxo- pyrrolldlne carboxyllc acid as a

hﬁ% (ﬂ?’f%j&l gS (l-g/sﬁo y@ﬁe@w}}f—% y? %gco-pyrrohdme— -

phenyl }caﬂm&:)di)cmdfrmth}damﬂie?: carboxylic acid
met hyl ami de 15 I n an anal ogous manner to that

2) #%ﬁ—k@ggo—%gen%ggﬁyldf—p% }q‘)iml the esterification of

In dnderfalgOBs flnuoarde e dydcyibed hyE}}anmieBﬁ/b)}, 115 lyKloe gepatioh DH(E)-1-
ﬂu%@f%f%ﬁ{-gﬁ%(oé)gle%dfeﬁﬁed ﬂ%ﬁﬂr gn%ﬁe 3 %]1&3 §f6 t1?31 %?lra%% 8% Earbon
(10%0){ad tHeZatabyst yields the 4-[2-(3-fluoro-phenyl)- ethyl] phenylamme as a yellow
<ol PR LT ADEE a0 o 1 Pght yell ow ol id: NB: m o= .

b) @&1-1(M+1)-(B-F1R0r Ephenyl )ecth @] - ph BBl }-3-ofxd-pyi@lidine-3- _car_boxyhc acid
In %é%r&h)gug?g{l? @ggﬁﬁr\éozt&zﬁﬁlﬁ%/% eca g‘gﬁ%ﬁk? ((:))X LS 1oo|nI o 4[]&_—(%_—ﬂuoro-
phdrgt)Hthdl-phatybnying m&ﬁltaytbl]llc-aplldelsah'e (RS)F hr {42 -dBrefluogmphenyl)-
eth@ g{l]agégL gtthgraptyé?o 1‘? ? carblozrgthcX AP !clsea I%ﬁ'xt Rlowh rs]oelid; MS: m/e= 326
(MEHMor 0- 4-[ 2- (4-nitr ophenyl ) et henyl ] - benzene [ Exanpl e

c) @{%9 Z%Ei%ﬁiy[?g? g@l cler??gllﬂyergy -vin ?]r Bﬁenyl}zbls ogc @rof‘émehfcarboxyhc

acidniethyldmideuor o- phenyl ) - et hyl ] - phenyl amine as a |ight
red .soli

In eyl ot ol aleb B )R R £ ghesyrrication of ()1
{4-[2- (I’o—Iﬂgblfa)eplie’ekr)l95¥@1®plybh&y{ﬁ}@ﬁ@xbifpy&mhdmalbgﬂh_sxyrmmnﬂranﬂafeaction
t desgcribed jn Exanple c), t e n -
of s Thielritlbpo8 “BREHS M BE AR Hes Rk ol Efp-(5-fuoro-
phértytlcehil¢-phenyd} -gigxbesridiidine-3-carboxylic acid methylamide as a light yellow
-1-{4-]2-(4:-f£1 uoro-phenyl)- 30
SOI@%: -/Eﬁé%il\?f@oxo- py?r ol |)/d|) ne- 3-carboxylic acid as
a white solid; Ms: me= 326 (M H+. c) (RS)-
ExdmpK-4p2- (RB)HJ {so[26(4pHieyd- bhetyblyéthylpipbryy1}-5 503030 poidinod- -
di ne- 3- carg 1 ic aC|tg hyI ester I n an anal ogous
manner t FrPRAHIcaEdms Elﬁrrﬁl Exanpl e 37 d), the
esterification of (RS)-1- 35 {4- [2- (4-fluoro-phenyl)
a) 442yl Huorphaeyyl)-ethyt]opteenyp Mﬁrmé i dine-3 -carboxylic acid

| he WO 2004/.0268 /EPZO 3 RS
rk?aa g%ctﬁls%(a&mﬁw ﬁg eﬁc‘er éirﬁ% %glbs)]’tg ﬁydrooenatl{) o>f (E)-1-

fluofher]gl (k- rﬁtr@pm:npl))éthahyl}ibét&eﬁe fRxabpiedd )] adhg palbwelitrylon carbon
er ., as whi ol i.g; . me= 34 +...d .
afR et S B u e BiopaRon T or i e Filaing oa. ighered
sold: PyS: el @ M3 IDAr boxylic acid methylanmide 5 In an
I ner escribed in Exanple,37 €). .. .
b) PRS- DI R et Sy PR B ot o BB a i Rbepic acid
In aﬁtal’iMbiousQHzﬁmyf fo that @sm@dhh(ﬂxhﬁp]’é%&), thardaodtigh bf4-§i(4+fluoro-
pheglyly ?I%ﬁélﬁ%l}eelxg h%eﬂn R%)ﬂ%}q%’]@? he RS % {4-[2-(4-fluoro-phenyl)-
yI-bd-pirokdide-Gadabipogylit 6cid as aevhietshlid;avib:de/ea32a (M-
ethﬁgﬁ?@gﬁom sg?h:rd 1l\/eIS m?—wém 1( M+H) +.
¢) (RS)- 1-{4-[2-(4-Fluoro-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methyl ester
In an analogous manner to that described in Example 37 d), the esterification of (RS)-1-

{4-[2-(4-fluoro-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid yields the
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Exanpl e 44:
(RS)-1-{4-[2-(3Met hoxy-phenyl)-ethyl]-phenyl}-5-0xo-py
WO e@hjoziisee- 3- 10 carboxylic acid nethylan de afCHEP]0R3/010384
( 3- Met hoxy- phenyl ) -ethyl] %{mnyl amne In an
anal ogous rranner to that destti bed in Exanple 36 b),

7 F PSR R el avtsroromasliting reshapgicecid

meaﬁfles)e]rausm@;epamd adS:unfeers4e §MbdE)". (10% as the

&) GO I aera b RbsmDaviny] Phﬁ‘?’?’é}n%%ﬂ] pysroliding3-cqrhprric
acid metlgdhrsidki d; MS: nfe= 228 (M+H) A

RS en)
In et Ejagn TR T ﬁxa?lﬂﬁt 3 5%5 SthcisR o iR 14
[2-{ b iubat plibasgh retipg B phenybx suopb @yadlidine-3- be&bbf)&mtatldl’mahyl ester

sl R BB AL b OAEY AT B AR 5 comonic

acif hestlyllamidte by h lightteawh seldd; M&npieeBal (38" 3- car boxyl i c
acid as a white solid; M5 me= 20 338 (MH +. ¢)

RS) - . 1
By A (RSN ol SRRy P roEylghgmlSeae it >
di ne- 3- carbers¥ik ncidanétlylamideyl ester In an anal ogous

manner to that described in Exanple 37 d), the

a)‘?iﬁl?%il\%%ﬁati A o) q&@ﬁip%ergllwlnf phenyl } - 5- oxo-pyrrolid

In am enddogoas bmmbn t© that dbsytiteldds Ekhﬁple 26 b{j,RB} hydrogenation of E) 1-

fupigt 143 %%%&w%%hé’eﬁﬁg% i b feof BL iy Piffatin o8 carbon
(IQ%R] :isflhe ;mjcily_fs{t bv;ﬁ%ds[th@fi—ﬁ?qﬁ—;ﬁ%%hﬁﬁ%r{) eetthhyll f?e?qyéa;]mlln}e _ass ? C£1ght
fe“ﬁ%ﬁﬁgﬁ"g&“fﬁ %@ é\ﬂ%@b‘oxyl i %:/ |Oaci é net hyl)/am' Se I ¥ an

b) (aRﬂa)LD%@%(MMxyt@drﬂybteﬂdﬂ]sphﬂbﬁdS -oro Ppyaistitlime B capoxylic acid
In e% lﬁ@ ﬁaﬁﬂgﬁgﬂ ti’lgt Cg%‘fﬁh ]d{m Eﬁ"’e‘ﬂ’i}‘%% c), the reaction of 4-[2-(3-meth-

oxy-phenyd)-eryli-pheslylm@ird wiclaitboxjd dcl deldstthegRB)-1-{@s[CeB-methoxy-
oyl r el - e SeRRsneiy py Wi eoly Mg e
338 dMheDR-carb- oxylic acid nethylam de as a white

2 Eﬁgéli 914{'12(? I%{e%:oﬁfg‘r%g‘-e‘ggﬁ;%l;x@%g@#?%’?%’gfglﬁmgﬁa%hw{ic acid

mdtlfliesttme- 3- carboxylic acid nethyl am de WD 2004/ 026827
PCT/ EI[:IPZOOS/ 010384

In 35 CRTpE 0 P DER By P oo FSerpple e feggication of (RS)-1
{442@]5@@@111@(}/%6& l’) dﬂQ/lI bh&nyﬂi}ewkb%dohﬂm& -3-drtogiliaatid yields the

3: 208
(RS RS ERe rony e kel e ool i -aphoppytic acid
methfd réktem -Sight véllopysil; M&en/e?umqwt}m 2-
r.o as a
&) 13113 o B Ry S B0 o i rgerhomtic
acﬂlﬁiéth llﬁmﬂfe Ob70 gl (2.8 mmlz of g
uor o- enz (0).4 |LIro e, an
Inea aéalowamanafrr %%&HS%%% IPFFX%‘%H?I 9&5 %e’@fmémﬁ § (BS)- 1-4-
[241B- rﬁftﬁ@}@eﬁheﬁlyacdtﬁyl @?ﬁ!@fﬂt—S%Xfllﬁﬁiohﬂﬁlfel-&&rb@i);hc%citd(}gétﬁyl ester
e WOr Kl .n u e ea | X | S re
yichfibt (G0 gar G- T PP E NS OR - e Gheai o So Ry ikt s car>-
oxbieiedikeflaniilt bes wHitONRd; BS ayes 338 (NDHET.i t. The
organic layer is sepa

Example 45: (RS)-1-[6-(4-Fluoro-benzyloxy)-pyridin-3-yl]-5-oxo-pyrrolidine-3-
carboxylic acid methylamide
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10 rated, dried over sodium sulfate and evaporat ed
under reduced pressure. There are ob- tained 0.28 g
W@ 289%afs2t heory) of PCT/EP2003/010384

6- (4-fl uoro-benzyl oxy) - pyri 4n 3-ylam ne as a greenish
solid which is engaged in thg next step w thout

) Z'QSEIG?{O[ Eg‘?){{"ﬁﬁgﬁg&%é’%ﬁ ncgzxy) pyridi n-3-yl]-5-0xo0-pyr

In ancinatlignes Baoeerio dydtidescaibed in . Medrrizal lhego 33:268AR(1990), the
hat, ib

reacglo?m i ﬁﬁg'r%rb n&f%&q@lgﬁfél%ﬁ%l( § Bge%m?ﬁlaoﬁ&gwﬁ}%%ﬁl'o?g 5= rglﬁropyndme

yielids ﬁxedad%ﬂamoebewzyibm)s) -$-hgre Pymkhné RS) Yellofwﬁso(ld fluoro

b) égi(agg onqg/)e%p% 2 rlgny% mllg?xo pyrrolidi ne-3-carboxyl i

erd 47% of theory). d)
A nfiRRBYe 4£ (.80 g Q. S:l'rlmml() OBMIZ-)ﬂuor«y))eray}Om) B-r3trgtgyridine and 2.36 g (4.2

mngog %ﬁclrogpnﬁ/ l I d ml ()ngg{ebgr)l(%/ § 13 age‘uc aClC{I ¥ hagpe&iSnc?e rélux for

4 h()lRS) Fol-tﬁéiw()ﬂalﬁg—upr the lbewtdyh mﬂg/c)lrepy triegtied uBdyl Jigdrouxgiirring with

wa%y d‘?thﬁltaﬁetﬁ?%oﬁ\f}ﬁ%%xy lﬁlltgre rogeart ael yer oﬂ?lq.oagt The(odgeggc layer is sepa-
ratedydtipd ofer Ikbd&um@fatqdndchvapnrdtad ohéer radaketipgessinet Thee ase ob-
st 9 Ihere- jafner, . 26.mg (0. 38 .
o SR AL Brder S S €8 A Rptp gt a greenish
sohlﬂh”ﬂﬂhhh ﬂfeng;rgeétnln;He—neamtqewﬂhmtaﬂddbd pu@«fﬁcenoﬁo mn, the
ent eva ora und ced re an

o 381 B R B RS o PR ST pn 3 Qg acid
In ﬁﬁar&ldgout taanedf todhﬂfde@crrl’haféhmﬂxm ado c)‘n&lﬁdn&aaiorﬂsf & (defluoro-
bertzﬂgicy ip)[r-g]%%?ﬂgﬁil}eovwﬂ?1tacon1c ac1cﬂgel$isl gqéoc(r)lfldet (fi{%())—r A P6—81—ﬂuoro-
berxglozy)-pycidin By vl -G txo3p i dlidbn o d-@afbprylad deitl aex GeansdlidXyikeld 47%

f@? gd nmet hyl am de as a green oil which solidifies on
N i ng. I\/IS me= 344 (MrH)}. Exanple A: Tablets 30
d) R lefs(LFluohe bewdyl ) -pgridiardel$ist oxanparelidinedueelbxiylic acid

venti onal manner: ng/Tablet Active ingredient 100
me%&'%&’é‘ &d lactose 95 Wiite corn starch 35 35

A sBhiltipuiof )‘l‘l)i)ﬂfgr(OBIrﬂﬁmb) d (NO)-20644-B2682Benzyloxy)- pyrldm -3-yl]-5-0%o0-

EP 384 46- ar net hyJ st h
PG o el dingS T AR SR TR SRk & 58 me (035
molélpbENN-Larbahlledismbfazélbantiahd minitmg icairpabittiOfords enin. There-

t i onal nner .. b] et,. Actjwve. .

o G B b Bl PR B s b LR T tde S bl D5 bl it
ambek are added. After 30 min, the solvent is evaporated under reduced pressure and the
residue is chromatographed on silica gel using a 98:2-mixture of dichloromethane and
methanol as the eluent. There are obtained 15 mg (15% of theory) of (RS)-1-[6-(4-fluoro-
benzyloxy)-pyridin-3-y1]-5-oxo-pyrrolidine-3-carboxylic acid methylamide as a green oil
which solidifies on standing.MS: m/e= 344 (M+H)".

Example A:  Tablets

Tablets of the following composition are produced in a conventional manner:

mg/Tablet -
Active ingredient 100
Powdered lactose 95
White corn starch 35

Polyvinylpyrrolidone 8
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1o Pol yvi nyl pyrrolidone 12 Na carboxynet hyl starch 20
Magnesi um stearate 4 Tablet weight 400 Exanple C

w@apsitass7 15 Capsul es of the foll ow ng conposi PCDRPENE010384

produced: ng/ Capsule Active ingredient 50

Crystalline lactose 60 Mcrocrystalline cellul ose 34

20.Tal c esiumstearate 1 Capsule fill weight
Naf%r@mfjﬁgetggll'f\s%g‘g* i ngr edi@nt having a suitable particle
Magh@stum kteerats ystal | i ne 2 actose and the micro-

ryst.al.line cellul ose e honogeneously m xed with one
Ta@ﬁ%‘ﬁ@}t, si eved and thé:beafter talc 25 and magnesi um

stearate are adm xed. The final mxture is filled into
Exdiapld Bgel @iblee capsul es of suitable size. Exanple D
Injection solution An injection solution may have the

f.ol | ' composition and is,manufactured i .
Taiighs e TSR ROt b aR B k54 TRAR R sBfieh D st
PCT/ EP2003/ 010384 - -47- 1INHC1 20.0 1 acetic acid 0.5

mg Nad 8.0 ng phenomglabRtng 5 1 N NaOH g.s. ad pH

H20.g.s. ad 1 ni 004/ 026827 PCT/ EP2003/ 010384
Acé‘ﬁ%l-ngréfl%n?rs 1. A corrpvgj(ﬁ)d of the formula | R3 Rea N

PoRRdered lactose 100
White corn starch 64
Polyvinylpyrrolidone 12
Na carboxymethylstarch 20
Magnesium stearate 4
Tablet weight 400

Example C:  Capsules

Capsules of the following composition are produced:

mg/Capsule
Active ingredient 50
Crystalline lactose 60
Microcrystalline cellulose 34
Talc 5
Magnesium stearate 1
Capsule fill weight 150

The active ingredient having a suitable particle size, the crystalline lactose and the micro-
crystalline cellulose are homogeneously mixed with one another, sieved and thereafter talc

and magnesium stearate are admixed. The final mixture is filled into hard gelatine capsules

of suitable size.

Example D: Injection solution

An injection solution may have the following composition and is manufactured in usual

manner:

Active substance 1.0 mg



X, (1)) RYRZ2OR2E R 2 wherein 5 Qis =N or

=C(R24)-; X-Yis -CH2-CH2-, -CH=CH or -CH2-O; RI1,
woR004med2R' ' i ndependently from each ot her ar ePGEERPIDE0384

fromthe group consisting of-, hydrogen, hal ogen,

(C1- C6) - al kyl, hal ogen-(C1-C6)-al kyl, cyano,

Cl- C6) - al koxy or hg%p(()(? n- (Cl-C6) -al koxy; 10 R21,
INRE and R23 independ ¥ from each other are selected
fr t he group consi sgk of hydrogen and hal ogen;
aceuf?ﬁ%q} s hydrogen, halo e%ggor methyl; R3 is -C(O N(H) CH3

NaCbr -CH2CN, and R4 isSBy#& ogen; 15 as wel | as
Pheli jdi vidual isomers, ragegec or non-racem c mXxtures
ereof . 2. The conpound according to claim1l wherein
1 NBRald1 =C( R24) -, wherei aspelpt g hydr ogen, hal ogen or
HOmat hyl . 3. The corrpouarg' Accgrding to claim1l wherein
P-X-Y- is -CH2-O. 4. The conpound according to claim1
wherein Rl, R1'1 and Ri g i ndependently fromeach 20
ot her are selected fromthe group consisting of
hydr ogen, hal ogen, nethyl, hal ogennethyl, cyano,
nmet hoxy or hal ogen-met hoxy. 5. The conpound accor di ng
to claim1l wherein R21, R22 and R23 are hydrogen; 6.
The conpound according to claim1l wherein R3 is
-C(ONHCH3. 7. The conpound according to claim1l
wherei n the conmpound has (R)-configuration. 25 8. The
compound according to claim1 wherein the conmpound is
selected from (RS)-1- [4-(3-fluoro-benzyl oxy)-phenyl]
-5-o0xo0-pyrrolidine-3-carboxylic acid nethyl- am de, WO
2004/ 026827 PCT/ EP2003/ 010384 -49
(RS)-[1-[4-(4-fluoro-benzyl oxy) - phenyl ] - 5- oxo-pyrrolid
I ne- 3-carboxylic acid nmethyl- am de,
(RS)-1-[4-(3-chl oro-benzyl oxy) - phenyl ] - 5- oxo- pyrrolidi
ne- 3-carboxylic acid nmethyl- amde, 5
(RS)-[1-[4-(3, 4-di fl uoro-benzyl oxy) - phenyl ] - 5- oxo- pyrr
ol i di ne-3-carboxylic acid nethyl- am de,
(RS)-[1-[4-(2,6-difluoro-benzyl oxy) - phenyl ] - 5- oxo- pyrr
ol i di ne-3-carboxylic acid nethyl -



10

15

20

25

am de,
(RS)-5-0x0-1-[4-(2,4,6-trifluoro-benzyl oxy)-phenyl] - py

WO e@iiozlisee- 3- car boxylic acid 10 met hyl am de, PCT/EP2003/010384
(RS) - 5- oxo- 1- [4-(2,4,5-trij4§pro-benzyloxy)-phenyl]
-pyrrolidine-3-carboxylic actd nethylam de,

Cla RS) - 5- ox0-1-[4-(2, 3, 6-trifluoro-benzyl oxy) - phenyl ] - py

| i di ne-3-carboxylic acid nethylanm de, 15

(RS)-5-0x0-1-[4-(2,3,4-trifluoro-benzyl oxy) - phenyl ] - py

1. A cohpoimbefZhe forbokyl i ¢ acid met hyl am de
(RS)-5-0x0-1- [4-(3,4,5-trifluoro-benzyl oxy) - phenyl ]

-pyrrolidine-3-carboxylic acid t hyl ami de,
(RS)-l-[4-(5-fIuoro-2-netggl- zyl oxy) - phenyl ] - 5- oxo-
pyrrolidi ne-3-carboxylic aci met hyl am de,

(RS)-1-[4-(3-nmet hoxy- be X -pﬁ
i ne- 3- car boxyl i B \agi k. -2 8 de,
(RS)-1-[4-(2-n8 - benzyd oxy) - phenyl ] - 5- oxo-pyrrolid
i ne- 3-car boxyl ig=a€i d nethyl- am de, 25
(RS) - 5-0x0-1-[4-(3-trifluoronethoxy-benzyl oxy) - phenyl ]

wheW{ rol i di ne-3-carboxylic acid nethylamn de,

(RS) - 5-0x0-1:[4-(3-trifluoromethyl -benzyl oxy) - phenyl ] -
Q pisrbi AR B-car boxyl i ¢ acid net hyl ani de,
)Qfﬁﬁkjiibﬁﬁg3cggﬁgyggm@%;QQy)-phenyl]-5-oxo-pyrrol|d|n

carboxylic acid nethyl- 30 am de,

R, (3 ad Rf Hdepeadsoiip eneagh oshy) S Herhg FopnERgFquERasRsting of
e
- Balogen-fyrtol-alipFe- 3- carboxyl i ¢ acid net hyl ami de, 35

R“{ ROl ﬂi(fe?_ér?c_ﬂ]nﬁﬁ QoRedey Ioﬁ?ef Ye sele bRl %Hﬁ%@a{& econs&(s)ting of

-5-oxo-pyrrofidine-3-carboxylic acid nethylam de,
2 bpdrogers 8 h@#egynEP2003/ 010384  -50 (RS) - 1-

R %:1{ d&’&g@; ﬂélf@e}f dryRLRyibenzyl oxy) - phenyl |

enyl]-5-oxo-pyrro|ign

,- 2-0X0-Pyrro I ne- 3-carboxylic acid nethyl am de,
R’ ( RS)CO)PNEE Cllo 05 -G ¢@NFandor 0- benzyl oxy) - phenyl ] - 5- oxo-

Iﬁpé{)g%5 I.ne-3-carboxylic acid nethylamde, 5
( §§¢ - .fS-QifIuoro-47(3-fluoro-benzylox ) - phenyl ] - 5-
as wrlbapipdriduad isemess, taseivingy| Hon-resrdic mdurgs ieregé,

2. The compound according to claim 1 wherein Q is =C(R*)-, wherein R*is hydrogen,

halogen or methyl.
3. The compound according to claim 1 wherein —X-Y- is -CH,-O-.

4. The compound according to claim 1 wherein R', R"! and R'? independently from each
other are selected from the group consisting of hydrogen, halogen, methyl, halogenmethyl,

cyano, methoxy or halogen-methoxy.

5. The compound according to claim 1 wherein R*', R* and R? are hydrogen:

6. The compound according to claim I wherein R? is —C(O)N(H)CHs.

7. The compound according to claim 1 wherein the compound has (R)-configuration.

8. The compound according to claim 1 wherein the compound is selected from
(RS)-1-[4-(3-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methyl-

amide,
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(RS) - 1- (4- benzyl oxy- phenyl ) - 5- oxo- pyrrol i di ne- 3- car box
ylic acid nethyl am de,

W@ R)o4/024847 ( 3- f | uor o- benzyl oxy) - phenyl] 5- 0X0- pRCT/BP1003/010384
e- 3-carboxylic acid nethyl anjgde,

(S)-1-[4-(3-fluoro-benzyl oxy)- phenyl] 5- oxo-pyrrolidin
bRAX
A Sl BN SR et st
| i amalej d et hyl ami de, _
(Rﬁ()isl)é[ff‘al—é—gﬁl ng@%ﬁ%g%&%])-5-%5<8-’%>?&r%¥18{n%'-é-QArBSiﬁfc%%t}Hé‘t}iyl-
( Rimilde] 4- (4- IfI uoro benzyl oxy) phenyl ]
di
g)lo[%oﬁpély aj olfcr b OI}Z I%gg)a B (fng y% oxﬁgvp{gﬁo?ﬁ} Y4 @a{}bg)?yhc acid methyl-
- Garpide; pyrrol i di ne 3-car boxyl ic acid nethyl am de, o
(Rs(g ﬁé [34% g%u%gé %rfzaf %gfﬁ%,‘fonx -%;]cg rgoligi'n%z(é)—'czpr%Bﬁfclagfdr}nethyl-
( Rmikle] 4- (2, 6-di f | uor o- benzyl oxy) phenyl] 5- oxo- pyrrol
d o
(Ré()% ogog [%a{f 4‘[) é){r(xtguoig Iep?y ?)fyl}]ﬁ) n@g]ﬁgﬁog%/ e-3- ﬁ rbo:mhc acid
pwet}grllalmdele 3- caLboxyI ic acid nmethyl- am de (RS) - 1-
en
(R§)55 ggﬁ%%p@ &04»1 ? alilf;l‘ucgo e?zyg%%rt) e{l%llb Jpgrrohé!éxe (SR%%rb?xy}}c acid

[ 4mefryldmideo- benzyl oxy) - phenyl ]
5- 0X0-

RS IR e et heBERA Wb eSO phbonytic acid
- aaet nhzrdlej e .
RO ;zé o B e e e cid
(R&)et}(yﬂii)mlﬂe{4 [% (4- et hoxy phenyl ) - vi nyI] phenyl }-5-0
car

L
Yo artar RS SedR s S) HeRy P Yoo Sk iicad
xomy}[ eﬁhidéj ne- 3- car boxylic aci dI met hyl am ge
n e
SRR LR S TL A RS
(Rﬁ)etﬂyla{rﬂrdkz (3-chl oro- phenyl ) - et hyl ]
(R%f E%%%I:ﬁq%gg%yobg&}rflg)%lf)l Iﬂlenyl ?5 536- B)(?r)%fic!ii%e %Ccl,agboxylic acid methyl-
(R&)ndle{4 [ 2- (4 chI or o- phenyl ) - et hyI] phenyl} 5- 0X0- py

ROy R oS b s o el SR e R i o lisRgd gyt

rr eiidh, ne- 3- car boxylic acid 35 nethyl am de,

RSPk by e ER Pk B -5 aci

20%@2&8&% PCT/ EP2003/ 010384 -51
(Ré)i' ZﬂX% oll{ ﬂ% %t rret hq%y%bggy@%%gﬁw%/ ]:|L|¥ g@%ﬂ! % carbox%lcp acid
( Rﬁ)etﬂyl{uﬁlc{é fl uor 0- benzyl oxy) - pyri di n- 3-yl ] 5- ox0- pyr
(RgOI I gl(S cyang %gl?z?ri(o%/cly)l ghgl%f dS oRo- tpy¥ro?g]1 5. cargoxyhc acid methyl-
amide,
(RS)-1-[4-(3-fluoro-benzyloxy)-3-methyl-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid
methylamide,
(RS)-1-[4-(4-fluoro-benzyloxy)-3-methyl-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid
methylamide,
(RS)-1-[4-(3-chloro-benzyloxy)-3-methyl-phenyl] -5-oxo-pyrrolidine-3-carboxylic acid
methylamide,
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(RS)-1-[4-(2-fl uoro-benzyl oxy) - phenyl ] - 5- oxo- pyrrolidi
wmesodioz@eboxyl i c acid nmethyl - amide. 9. A pr ocBGFEPIN3/010384

the preparation of conpound;:.5 of formula | according to

claiml com prising reacti é)a conpound of fornmula I

(RSJfepeforgr o peooion gl 3 Vg g ospidine - rbchcgia
hameth hm&aanl ngs as defined in claim1l and R* is

SRR ol o S o
,me Rlaahide,Ng conrpounds of formula | wherein R3 is

O

mét lahile) X Y R22 R2 R 2 wherein R, ,

NN N AR TR T
(R)CY-4upi(8l61u8d-benAltka)-phéyl] Gﬁmmd@hdfnefiﬂtﬁbb)eyhlc avidenethylamide,
O e L A TEAR B LSLBUL i gt
(R@ P‘(@-‘b@hi}ﬂb B‘eln )15 Sxo-pilrrolAlin e Bpadsukyli adid emetlodarnida, | *
(S)-1 2 grfrz/y OXy-p en}lfzfcg/ogcgzqu%lgdl 03§ carbox;zrhc acid megby ?ndldN Rd
(R)—l—[ -(4-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methylamide,
(R)-1-[4-(3-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methylamide,
(R)-1-[4-(3-chloro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methylamide,
(R)-1-[4-(2,6-difluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidine-3-carboxylic acid methyl-
amide,
(R)-5-0x0-1-[4-(2,4,6-trifluoro-benzyloxy)-phenyl]-pyrrolidine-3-carboxylic acid methyl-
amide,
(RS)-1-[4-(3,4-difluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidin-3-yl}-acetonitrile,
(RS)-{1-[4-(3-fluoro-benzyloxy)-phenyl]-5-oxo-pyrrolidin-3-yl}-acetonitrile,
(RS)-[1-(4-benzyloxy-phenyl)-5-oxo-pyrrolidin-3-yl]-acetonitrile,
(RS)-(E)-l-{4—[2~(3-ﬂuoro-phenyl) -vinyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methylamide,
(RS)-(E)-1-{4-[2-(4-methoxy-phenyl)-vinyl}-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
- methylamide,
(RS)-(E)-1-{4-[2-(3-methoxy-phenyl)-vinyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methylamide,
(RS)-(E)-1-{4-[2-(4-fluoro-phenyl)-vinyl] -phenyl}-5—oxo—pyrrolidine—3-carboxylic acid
methylamide,
(RS)-1-{4-[2-(3-chloro-phenyl)-ethyl] -phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methylamide, 4
(RS)-1-{4-[2~(4-chloro-phenyl)-ethyl] -phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methylamide,
(RS)-1-{4-[2-(3-fluoro-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methylamide,
(RS)-1-{4-[2-(4-fluoro-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
methylamide,
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I I (1*) 0 RR2 0 (R R21 wherein Rl is hal ogen,
hal ogen- (d -C6)-al kyl, cyano, (Cl-C6)-al koxy or
wh20oegzis27 (Cl - C6) -al koxy; R21, R22, R23 andP@REP2003/010384
i ndependently from each other are selected fromthe
group consisting 5 of hydregen and hal ogen; R3 is
- CONHR5, -CH2CN or -CN;, R4 is hydrogen; R5 is nethyl;
(R {4-f2( 3 n@ethoy-pheoyl) Bthyl bphenylied-oxepyimbidine duedrboxylic acid
IS&HQH{Q’% jyacem ¢ or non-racem c mxtures thereof. 12,
macedtl cal conposition containing a conmpound
(RSédc{ﬁ -(#-Algorosbarizgliony)ipoidin B-Aid -oxphpyroelckng-B cattioxylic acid
ac i pients. 13. The pharmaceuti cal
ﬁn% lgﬁ%égcordl ng to claim12 for the treatnent
(deﬂ]d %(é\ﬂenm bénaplony)- gl seoxadpyrhlidine-3reabatydd abyl methyl-
m%ﬁ{y ne oxi dase B inhibitors. 15 14. The
pharmaceuti cal conposition according to cl ai m 12 for
the treatnment and preven- tion of Alzheiner's di sease
9. faptbcsssript e gegperatioa. of £5mpAun®nfchnmﬂa& eamodding t¢ daizh dicom-
maceutically acceptabl e
prl;lgg ea%&rfl%; %ﬁ%&{nﬁoﬁf@] gfr prevention of diseases.
16. The use of a compound according to claim1 or 11
as well as its pharmaceutical |y 2%fcceptabl e salts
for the manufacture of nefic ts for the treatnent
and prevention of di se i ChRare nedi at ed by
nonoam ne oxi da®& B Ixahi 5.0 17. The use accord| ng(H)
to claim16, wh Jsﬁase is Al zheiner's
di sease or seni I,2 dement Ra. 18. The invention as
her ei nbef ore déscri bed.

wherein R!, RM, R, R?, R, R® R -X-Y- and Q have the meanings as defined in claim 1
and R* is hydrogen or (C;-Cg)-alkyl
(a) with an amine of formula H,N-R>, wherein R’ has the meaning as defined in claim 1,

obtaining compounds of formula I wherein R? is ~C(O)N(H)CH3; or

- (b) reducing a compound of formula II to a compound of formula III

CH,OH
" )\t( ,? ()
R‘—-@ R
RT.Z

wherein R}, RM, R} R%, R% R%, R?, -X-Y- and Q have the meanings as defined in claim
L

and reacting this compound with a cyanide salt, obtaining compounds of formula I where-
in R®is CH,CN.,

10. A compound of formula I according to claim 1, when manufactured by a process

according to claim 9.

11. A compound of the formula I*
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R
R
24 4
Sens ®
(0]
o R2
(R1)n“®/\ 21
R

R' is halogen, halogen-(C;-Cg)-alkyl, cyano, (C;-Cg)-alkoxy or halogen-(C;-Cs)-alkoxy;

R?, R% R* and R* independently from each other are selected from the group consisting

wherein

of hydrogen and halogen;
R® is ~CONHR’, -CH,CN or —CN;
R is hydrogen;
R’ is methyl; and
n 1s0,1,20r3;

as well as individual isomers, racemic or non-racemic mixtures thereof.

12. A pharmaceutical composition containing a compound according to claim 1 or 11 and

pharmaceutically acceptable excipients.

13. The pharmaceutical composition according to claim 12 for the treatment and preven-

tion of diseases which are mediated by monoamine oxidase B inhibitors.

14. The pharmaceutical composition according to claim 12 for the treatment and preven-

tion of Alzheimer’s disease and senile dementia.

15. A compound according to claim 1 or 11 as well as its pharmaceutically acceptable salts

for the treatment or prevention of diseases.

16. The use of a compound according to claim 1 or 11 as well as its pharmaceutically
acceptable salts for the manufacture of medicaments for the treatment and prevention of

diseases which are mediated by monoamine oxidase B inhibitors.

17. The use according to claim 16, wherein the disease is Alzheimer’s disease or senile

dementia.

18. The invention as hereinbefore described.



