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WD 2004/ 026825 PCT/ EP2003/ 010356 1 Pyrrolidone

derivatives as MAOB inhibitors The invention rel ates
WO eor@aeeed ¢ or enantionerically pure 4-pyrrol i BCTBP2003/010356

derivatives, pro- cesses for their preparation,

phar maceuti cal conpositions conprising said

derivatives, and their use in the prevention and

treatment of illness. More particularly, the present

i nvent i oRY¥EPhi @en¢ (A eHhymbiyies ol s t hiOB gk miad iyl o r 3

R23 NRa 5 RL.1 * (1) RL X,y RR2 R21 R1, wherein
Theyjrvention relgtesiormeemic or spaptipmericHy. pomp 4-pyrokiding-degivatives, pro-
e G Fp ekl é%pﬁ%%ﬁ‘g%’s HhAEsfaagvatives, and
thekpyuse gy prh‘éﬁn@g@ﬁndﬁamge@ﬁo( 1ess6) - al kyl, cyano,

(C1-C6) - al koxy or hal ogen- (C1-C6)- al koxy' R21, R22
Mo’c}@gal%%maus}d@@%M@fﬁtlwenfubﬁ%@égtb BhES s Bf %'f &d1

fromthe group consisting of hydrogen and ogen,;

R24 is hydrogen, hal ogen or net hyI 15 R3 |s - NHRG;

R4 is hydrogen; and R6 is -C(O) R . -C(O-(C1-C3)-al kyl,

C(O) - hal ogen- (C1-C3) al kyI O(Cl C3) - al kyl,

-C(O NH2 or 802 (Cl g as' wel | as |nd|V|dua

i soners, raceni B\gr qpn- ad em @ m xtures thereof. 20 (D

Even nore partg yY t e 5resent i nvention rel ates
to corrpounds of,; formuFa |* R3 R23 R4 N Ra / |
(r*) 1\ O\ 2 (R)~11 1 R21 wherein

wherein

Q is=N- or =C(R*)~;

X-Y is —-CH;-CH,;-, -CH=CH- or -CH,-O-;

R', R"! and R"? independently from each other are selected from the group consisting of
hydrogen, halogen, halogen-(C;-Cq)-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-NHRS;

R* is hydrogen; and

R® is~C(O)H, —C(0)-(C,-Cs)-alkyl, C(O)-halogen-(C;-Cs)alkyl, -C(O)O(C;-C;s)-alkyl,
-C(O)NH; or -50,-(C;-Cs)-alkyl;

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

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

RS
R23
R24 4
Ne R
O
22
(#)r@/\ ° L

R! s halogen, halogen-(C,;-Cs)-alkyl, cyano, (C;-Cg)-alkoxy or halogen-(C;-Cg)-alkoxy;

wherein
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Rl is hal ogen, hal ogen-(C1-C6)-al kyl, cyano,
(C1-C6) - al koxy or hal o gen-(Cl-C6) - al koxy;

WEONFOESEST| ON COPY WD 2004/ 026825 PCT/ EP2003/ OROBBEB2003/@10356
R21, R22, R23 and R24 indepenpdently from each ot her
are selected fromthe group consisting of hydrogen

R, ®AY Rﬁiadrﬂﬂle% md%éerhc&ntl%'ﬁ'% cacRthed afB/sQIeQQ:ﬁ'TrorE ﬂﬁ%rbﬁp consisting
?%é or -S02-(Cl1-C3)-al kyl; and 150,

P 1€8ﬂgan%. R§P5 as individual isonmers, racemc or

' R3 n@ENHRé-emC m xtures thereof. It has been found t hat

conpounds of general formula I and I* as well as
dypgfinal i soners, racenm c or non-raceni c m Xtures
R6 ﬁm@@qfcl(@e;raﬁtyneﬂs@r CA%D\A Rylsappounds) are 10
se| ecti ve nonoam ne oxi dase % i nhi bitors. Mnoam ne
n a%?da%@réwno EC 1.4.3.4) is a flavin-containing
as we 2y R8s Moshel, & Ehic &Mon- %eﬁ?émié&ulfé?a{%é@t ion of
endogenous nonoamnm ne neurotransmtters suc
pam_.ne, _serotonin, adrenaline, or noradrenaline
It h%f ReR foyid thas the sompownds of geRArdtiprRuladiné I* assvalis indigigual
1son@er§1 yakedic of narirfemieRPRLAL 'tli‘é‘reof?ﬁ@reﬁﬂﬁxpﬁcg ? bﬁ‘nds) are
wo forms, MAO-A and MAO- B, 15 encoded by dif ergnt
Seleﬁefﬁé%(’f[%ﬂe gxidgge B inhibgers- Nat | . Acad. Sci. USA
85:4934-4938 (1988)] and differing in tissue

Mothasihinb BﬂﬂbMM&@!E@H uren)ang AsHRSbhBhSing PRSI d @i ohsible for the
A has hig affinity for serotonin, ‘octopam ne,

oxi &V%ﬂ%ﬁfﬁllﬁéﬁ%ﬁfgm%s%@%ﬁéﬂfwﬁ@lnweta@smeem s¥qy gl dopamine,
serowﬁﬁticﬁéxﬁﬁmé Qr dﬂﬂe@r&xﬁh@ :ﬁ'ﬁl&ﬂa)éle %ﬁﬁ‘ﬂésa{% % E’th%l amme as well

g amnels ght to be oXidi sed
as a pUBYOG amm@eeokrleuw“a@ fgﬂzmnetemme@o formseMACHA LA MAO B,

enc@&eaaﬁ)r&hffaehu%h B BRERét ] 20 dc O] sl m?caarei:l Ri A 560644, 493899983)]
g. Resear 38: 171- 297 (1992)]. Brain MAO- B acti vi ti
ifjedn figsyerthistBasonws R tirean b Tate pestiisiy A Chd duas higher

afﬁrﬁf:)ﬁfﬁt b efhid, Q)cfo‘@@m‘éﬁe' REkRalARSAM ﬁ’ér@gre\%ﬁﬁe wﬁgﬂeg&he natural
wWer et al. . Neural, Transm 49: 0 (1980)] .

subsirggsPoMA PP, afm@fgleé@tlafmnwnﬂé)’ramugm ﬂ}qpe@mq iy thughtto be

omdliédtU?EbolﬁE @bfb‘énl@fMR@f—B %ﬁew Jﬁ)ﬁxgﬁ‘hﬂ%g 21'1 E@Era? o@'aﬁ?ﬁl%ﬁldmc brain

Bi o
Ce{“ 8@‘;}) e&ﬁﬁéerr Progelrugdas e%‘félhn%llpt’]oZWe(ll?P@ﬁl @KaékMﬁ%@@thW
appédis @PinehicOfyl £%. B9 Mea%@ﬂésl ‘t%eﬂ laﬁﬂH@i%d ke éﬁoﬁg afbciated with

hﬁ fClence 70° 755- 774
aging; ﬁ%@ eb&i al- |Nﬁérﬁeﬁﬁﬂﬁﬁt49o]nz@f %011 nﬁﬂ?ltmnlbaMA@sB wepivity is
sxgnl‘ﬂ%@aﬁf REUEES tNBrainsdf ?Mﬁltﬁ ')@zﬂé‘gﬁgr s AAgH gﬁDo‘Q‘cetrpet al., Bio-

establi shed or potent

t ty
chem B pHen a8 SO DAL an e rper brpdound e boe e oeed in
astr&@@s%rb&ﬁﬂ Qhﬂ@gﬁ ﬂctégrSzhﬂﬁ 1{)2[1 fllteﬂng{:lef?ée &é) Cn7t74"(‘1§9'4§i ]. In this

Par ki nson' s di tion o auses
contegh giarce ordptiverdsaminasip et prinianpoongaminss b d1AP pdednes Néls,
aldeﬁ?@estaaﬁfi{zﬁz,oelg?ﬂtg Q\Flﬂh%gtagflsﬂea%r ?e'nlu@foﬂokfc 1913 _f_%%%sted that there
neurof ransm tter in dopa- ninergic neuro
is a pdigmalerfan the ispelscledbie MAOsB anhibiers i the agetnaam@ of dementia and
Parlhdied dﬁ?g&sé Il"ﬂﬁgltlog%rf ITACIS e %%a&&%n%the&ggﬁﬁﬁ\Bact1vat1on

attributed to oxidative stress e to I ncreas
of dgpgmpine and thus prolongation of the availability of the neurotransmitter in dopa-

and

minergic neurons. The degeneration processes associated with age and Alzheimer’s and
Parkinson’s diseases may also be attributed to oxidative stress due to increased MAO acti-
vity and consequent increased formation of H,O, by MAO-B. Therefore, MAO-B inhibi-
tors may act by both reducing the formation of oxygen radicals and elevating the levels of

monoamines in the brain.
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vity and consequent increased formation of H202 by
MAO- B. Therefore, MAO- B inhibi- tors may act by both
WO eaduo243g5 t he formati on of oxygen radi cal s andPCT/EP2003/010356
el evating the | evels of 35 -ibnoami nes in the brain.
WD 2004/ 026825 PCT/ EP2003/ 010356 -3 G ven the
Giyemght saplietioofof MY® B inrthe heumingia] digordats roérgmmdé nisove, there is

BT BB 0 ) SRESIATEARLT, OISl cont
ovgréhisienzyoatia astivitpvidhe phhinsacehmgy whsdme koewv MAQ-Bindibitors is for

I i_phi,bi oSy f .
LN TE T —
lin@tapiod -of BGevetsdtd6 1 id ndherledive M A@jinibBot aativitaisithenedd to observe

iy bl e onssel.ective MAQ inhjibitor acti.vit .
iy BYERAE ) G BRI s MBI S i iffdplgramine
is ingeskedp fis Weltlaraha gomntiglfer inemsdtions eithsitkerwhedicationt §Gardner et al.,

] | S,.d well as the potential for.
-G o) A PR YR Pt B et rver-
siblle and selectivesMAR) mthibyitobs i19Rartiodlal AAEMAY]-B. Thes éheacisamsed for

are of. .l ess concern w rever-.sible a .
BGPTSR AP RRES ! WO AR a0 e o opicat of
irrdeusble MieOanhibitarsnvaddofvoelediivifyder Beienbyrhé.t ors with a

hi gh selectivity and wi thout the adverse side-effects

' i bl hRhi bitors. with.low
THE LT B bR SR AT b BB e he
terofs ig gnestimin appearmlamsed ihermbinat@p|ly miust espaed thag aofised in the

t ter I h.questi.on appear «al ene: or, wj;n, .

sp YRNG5S -l DuBHSEE LAPRERERG., 205 B gincace
plapkforhi ualkessthe andetthieadp getrdescbthémiises, t he si ngul ar

fornms "a", "an," and "the" include 15 plural forns
Thtlé 065 &inaﬁ?dtﬁ?ﬂgﬁx)é}s Sl SR of (R GhALES AANSEN2 80P MG otes - and

erm "indi vidual 15oners, facem ¢ of hoh-tacem c

Z-wowerss esxtubes thokdf ad evel tem diddwal donfursioomet spmetsand meigtures
thér?%{ eof as well as individual configurational isoners

and m xtures thereof. The term"(d -C6)-al kyl" used

in the present application denotes straight-chain or
Thegerior {hotiad-alial’ wsed mdhhyeson applicative siedetes stwiighi-chainoor6

S . I - pr
o0 B AU G5 RN LY bR RPN i, e
n-propik -abdylvi-bhtyl secebByle tibbiyh andtlonteke, preferalaly mithyl, tot3tmrbon
" (G- b , [ - ' r
B R DA (G T AL B0 gt seerard
hyderchhonaesdee withé to 8cabohatwgen” denotes fl uori ne,
chl orine, brom ne and iodine. 25 "Hal ogen- (O -C6)

x| Iy " - (.C]- - al .1 he | owner
TRy e, AHPATRLES SR Spbdng FRERRUASC PV,
as defined herein substituted in any position with one

"Helogemr(e146a)-eldeh Oj&f'hﬂi%eadcd@@ﬂg@xﬁémeam_thmal@d refidue or
BRI 1 (SR ANE) LR 000 b D s o
or g halegemetoms|as defirdhetqin fixaopbes ofhhlpgenalkyl residues include, but
artgﬁét’ 1%1‘1{2%& ﬁ)l;‘ hgltcgﬁ{éﬁéh(oggg ﬁ!,%—dnlgﬁlércg:[{rgégélgt‘?{fﬁgfoqﬁ%hyl, f‘,@,‘%-tnﬂuoro-
eth)‘ﬂ»i %3.%dr 19}#th¢$‘h}’g)6yld 3;%1*:51‘&@6)):91&10@@1)( 9’1'1(1 thediks. 'Hméogea@lk@q’é in-
clides &ﬂdmgﬁl%m}&yi s a lower alkyl residue as defined

"(C1-Ce)-Alkoxy" means the residue -O-R, wherein R is a lower alkyl residue as defined

herein. Examples of alkoxy radicals include, but are not limited to, methoxy, ethoxy, iso-

propoxy, and the like.
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herei n. Exanpl es of al koxy radicals include, but are

not limted to, nethoxy, ethoxy, iso- propoxy, and the
wO 200a/0268¢3 2004/ 026825 PCT/ EP2003/ 010356 -4  PCT/EP2003/010356

"Pharmaceutical |y acceptabl egsalts" of a conpound

nmeans salts that are pharmaceutically acceptable,

"Ph%ﬂhé‘c@u’@cfaﬁ G@d%@fa@lel s‘ﬁlt@'ﬂffﬁ coﬁ@ﬁuﬁ&iﬁeﬁns %Iﬁg tHHE 'afje@ﬁ‘[armaceuﬁcaﬂy
apl e, an

Iy nor Wi se un- desi
acc%@%%géﬂf @E&é%?fﬁlgwag% BPREREE @gﬁ@&}t{%&lpk@gmﬂmoqcﬁberwwe un-

" despatile ﬁhd@@if@féb@%@b the RS p%ﬁfrﬁ@coﬁfg?caﬂ@crtiv‘i‘t? @ffﬂe%é}ﬁ compound.

or ga ganlc acid or base. 0ssi
Thf‘é%fﬁéafé affofgmvsd D} &t FAPFEENIC QRS uC 2% %g@sédlf pagseple, compounds
of f@ﬁﬁﬂ@ﬁﬁb}tﬂe%ahbéfteaqﬁﬁpm%sceaakatlﬁz ac&éptéﬂi’@f‘a . 1 fhould be
e sa

ood that pharnaceutically acceptab ts are
unds eﬁ%@qfﬁ@at Phﬁrfr%@éetmcé%?ﬂceptﬁb)@ plis @re included frothigepresent invention.
enbodi ment the invention provides conpounds of formula

In dnbthepbRbeHMNR? thSinveMdRGroRlied &m d;%?h(igof ] f‘“}’lvvh&&n R’is

Cl al kyl and R4 is h exa e for
-N@?pﬁa( E&%%UQQ) %llgyl(qgs OnLE1-Co)- e}ikyl and R*is hydroggrP An example for
ucﬂa[cém uhd BARS)-DENZYL-OXMhofI e gm Y85 'b%l Btidny3-yl

1% acet§n1) l{]nygm(gounds of formu YH 62* 13-yl
“fgﬂﬁgﬁltuted by n Rl selected fromthe group conS|st|ng
of hal ogen, hal ogen-(Cl-C6)-al kyl, cyano,

Corﬁﬁdur%)ofﬁiﬂﬁﬁﬂé/ *Ofhay Bé Qﬁ)@ﬂhlte(dcﬂ IQ{L @hé&@@/from"ﬁﬁ@ér%hﬁ cHnsisting

¢ nOtﬁé |gp§9er slelecte&:f n10 1,

0 hﬁ $Fe kﬂgf;nﬁ xayl syanpy @é‘@%é’ﬁﬁé]@%?; 6r~Ca> alkoxy,

whédreihMdeotes aﬁﬁﬁtefg&%%l@cte&\ﬁ@frﬁﬂ N, Rind §. MRFLAMn N 1 or 2. Preferred
hal ogen- ( Cl- -al kyl 5 E%QGCIa ly preferred are

comppyags @ H abﬁf‘fhpﬁ prein R is iplepen or Irdoges- (G fen iaHel.

EspehdIBrpreRried ard thiéd é&ﬁﬁb’ﬁﬁﬁbw forrhﬁlaqt’ 'Vb}keréﬂcﬁl hefluAsReMiorine or
t he prﬁéeﬁf Jnve tion provides conpounds of  fornmuf a

tflﬂrl@f%f‘é stillj agother gspset t ePTeﬁefi}élﬁveéﬁ@feré@Vlé@pf@@tPOPﬁés of

forRR e Rhelelty £ 1§ JeBNoPT. QK ycteRi0tHeP ARRENIS pBlsed QR H R nlprovides
mhergfo @ﬁmg 1. \Were the_conpounds are substltutg b

COmMRARD, la Iffgwhegea% B i Vglaqqe e ORpoiage agsrsubstituted by%wo or

thr QIR f @CRRE car?Be 1R sPRe ofAIREILFENt -t he invention provides
commumb of formula | wherein Qis =C(R24)-, wherein

R24 i s drogen, hal ogen or nethyl. In another )
In BRI He AR DTSR SHORA I8 of BrrpBUm e hein Q is
=C (RS Mk terdin Wi @iyArdeh ShaE)%%h or rngi 1.94 an%g'@}lbodlhfént the inven-

. Stil] an- ot i,ment the |nvent|on provid
tlowﬁﬁ@sm@nmurfc{m%gqua TBERR 6 FGHoFCE-11 e - In still an-

otherdagstidimest theerveRMEA gm&ue@ EQD ISR S Wik f POTILR-.
| wherein -X-Y- is 2 . I n anot her enbodi nent

the inventio rovi. des conpounds of formula |_ where-__
In qg empogimpny thegyPegion pigydecsamppunds f Srebnbu A E-Y- is
-CH;h®- IIﬁ\éﬁﬁihleB emab@mal@aqeqmgaﬁ GeoRlles' @EPYIRAS oIREN LN where-
ggY é1q$% 2_independentl'y from each other are
in derEdrcomanEHdip consisting of hydrogen,
hal ogen, nethyl, hal ogennet hyl, cyano, nethoxy or

In dialeagedimeittax mvehmoxap@wa@g c ds 39 foreiila 1 wge@fnqslem 1 and
IQquentloQ ovi des conpounds of fornula | wherein

R epen e l,gépf!rc?n §F§1 otﬁgﬂ By cteg. m]d:lqug)r,ogp cgngsting of hydrogen,

halé’geﬂ frethiyl, hhl@b@élﬁnetﬁyldrcyﬁnb JrhéthyQF &5 ha:i’@g%nemEt'hlo 4R raﬁother embodi-

Hﬁ 4-trifluoro or a S-trifluoro. In sti angt he

megfi {5 BTSIEH IR YaREiop Pag s CPHW@H{I%@# f@%\ﬂadé@%ﬁﬁo%d@%ﬁ are

halogen, e.g. fluoro, e.g. 2,4,6-trifluoro, 2,4,5-trifluoro, 2,3,6-trifluoro, 2,3,4-trifluoro or

3,4,5-trifluoro. In still another embodiment the present invention provides compounds of

formula I wherein R'? is hydrogen and R! and R independently from each other are
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formula | wherein RL.2 is hydrogen and Rl and R1'1
i ndependently from each other are WO 2004/ 026825
WOEODABRBRD3/ 010356 -5 sel ected fromthe groupPCT/EP2003/010356
consi sting of hydrogen, hal efen, (Cl-C6)-alkyl,
hal ogen- (Cd -C6) - al kyl, cyano, (Cl-C6)-al koxy or
selebmtl dgenthe(eBbup @Bysistiaf bkydrogan, balogdn, é@oﬂkﬂenlkdnbdngmeﬁﬁl -Cs)-

alk%%@&? I{ESR?% h(n;[/)ﬁgrfjhzﬁg%e%r gfé d@%%ﬂ&%gﬁﬁé&lﬁ %n&fhe; A5 ditheht the

' prebdnd @pend@npioyides compavidsatfiemmuda EwhelebrR &ds hydnegerhend R' and

R" lg‘-[‘gﬂ{%ngﬂ'gf}’@t | n%%g%ﬁ?%llr? g?q%cteadq 1?%% édrll C&r Gg)coﬁhbt}/ﬁg oé}ﬂlogen and

(C,pCHMvAllRIn @ﬁ]lh‘ﬁ)ﬁkbﬂhdﬁerﬂbodlfr&nmhle @rdsexgﬂiavcﬁltmnlﬂrb@descompounds of

oo B8R0 5 B FE S B JDEED o

stilPArR8ies lembod kit alte ]pmresuant dﬁ&nnmnrpmyrdzbs cmmpbondmbfafoﬂmula I wherein

R: M%f{ lgénr %#%?g and ?é éﬁh? n&(? g%karﬂfy‘ril lgaglgn Tt I)%ﬁ&f"cyano,

(Cl( Cd- ﬁ:ﬁdxyairrrglabé)}geml(Chélsl}glklxy QlCﬂIﬂmJ)oﬂadr{emhodlmnntsthe ptesent inven-
anot her enbodi sent \ 20 t Vv

HOR GRS ST BP Ry AP Ve DA RRIAE B GO Rr A 1S halo-

gerl])ﬁ‘i’dtﬁ’;g &ﬁl@ﬁﬂmlé‘ﬂhyl &zh‘]&i , Gretlgedy,or Ihialtoggd mdnlaixyghrmﬂltdmpther embodi-

no, methoxy. or_ hal ogen- nmet t 1.2
ek direseREAToT I R RSEROT AL L e vee R Spanids o

hy@ffog&oir[‘ﬂJRIas Huvkigegl Dflibral 3a:hﬂeribr Q-fhlbm chicato oge 13- doahato, methyl,
i's fl uo

e. gcﬁngﬁﬂg,yl hal cgfengleg%i (S:rgogltﬁ.gtlﬂgﬂmethy&ucgzgr?%?ﬁ%ﬁ { :, €9 Pmethoxy, 3-
méﬂ%y@}gﬁ atm&tfmzsky o2 hglogeén-nidthdxype. grﬁetrfﬂ)uloromytab&y Trrehbibey

e 0 Rt RReR (VTR I FOBP BRI R0 TR iR R end

R'épRafyroyes. the present invention provides conpounds of
forrrula | wherein RL, Rl'1 and R1'2 are hydrogen. In

BB B PRGBSO B o 1
anfrdt &g 8Hdrogéh.l n stl || anot her aspect the present
i nvention provi des corrpounds of formula | wherein R24

th L n2d
In; sm],. é%(?[}]g?flsg?%We gse&& }ﬁa}fgr?tﬁ%ng)rowﬁg ?#uiib&?rll&% Vﬁ%&‘%ula }I__a%zherem R
is hpdrofddR6 wherein R6 is -C(OH, -C(O-CH3, -C(O -CHF,
-C(O) - CHF2 -C(O-CF3, -C(OOCH3, -C(O-NH or

Inﬁsg\gp gr aCSB 61-[1]en]grnsee Sr? %8{10 greciv?ciﬂgt?grﬁpoﬁ%x e&%r%‘ula I wherein R®
is poEIRI svheeare R 5)-Cf ONH, gﬂf(?z\l Coh, G(@)aﬁf@iﬂf']e(fa(%ﬁléﬁb €%@)-CFs,
' I
R NS s o R0 i o hyé’? g‘éeﬁ X-Y
is -CH2-O; R1'1 and R1l'2 are hyd
Inf‘c)tféra@;%ﬂtm rprdssahngemtldazgrovmgcoamppum%s ogfognmw@lg@qn thgcom-

Rg) fL %drogen and R6 is 30 -C(OH,

PLEFIFRYIY ¢ O - hal ogen- ( CL- C3) al kyl ,
C(O)O(m C3)-alkyl . -C(ONH2 or -S02-(Cl-C3)-al kyl .

Inl emoshdr hépeairibt: Ipea‘semspwtthnm:opdmmpquﬁdé af fomubrmedﬁg Qis

n}ﬁesrg?g z‘fe]l??r r}%qgen, Wr et% % E}:zg&ﬁzw)are hﬁéﬁ}%géﬂ R'is
hfdtdg@gﬁmalo@'en,lﬁl MftiaodRA amh)tdad)gfgeﬁ is R,?H{Rﬁl;zg%lséwdrmg, and R is
_ B[S H898R:- BB ahi$1, C(0)-halogen-(Cy-Ca)alkyl, -C(O)O(C,-Cs)-alkyl,
-C(O)NH, or -SO2-(C;-Cj)-alkyl. In still another aspect the present invention provides
compounds of formula I wherein Q is =C(R24)-, wherein R* is hydrogen, X-Y is -CH>-O-;
R'! and R'? are hydrogen; R' is hydrogen or halogen; R*, R? and R® are hydrogen; R’ is
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WD 2004/ 026825 PCT/ EP2003/ 010356 -6 -NHR6; R4 is
hydrogen; and R6 is -C(OH, -C(O-CH3, -C(O -CH2F,
WO Godp248e-2, -C(O-CF3, -C(O O CH3, -C(O - NHZPOT/EP2003/010356
- S02- CH3. Exanpl es of conpoun@s of formula | include

conpoynds sel ected from (RS) 1-
-NHRY B” isihydragenensyi dsy S (ORbm( P) CH3 -C(0)-CH,F, -C(0)-CHF,

L A 5
C%é?Q§§{€XF%QéQQ%FS%?%D%@%%?F%???@phenyl] 5- oxo-pyrroli
yl }-acet am de,

Ex[amp@eg qf F%p@urggrpfﬁr@%lﬁ I W’g}@)ﬂc])mpounds selected from
RS?'I@-@P;[@% rﬂgl)fdjbéh l'oyay} ﬁé}ﬁ/! aﬁnoﬁl@-apyr[()ﬁ)@n 3 Miacktamide,

| uor o- enzy 0) cy

(S)-2l-okedd-p3rilnera-bensyloxy)-p W& n%ﬁw@yrmbé)m Jey]}-acetamide,
(R[) ‘N-(@ &l(yqu%r&%@ﬁz)ﬁcﬁc& h@[li‘ﬂpﬂdxo pyrrohdin RI— y{l} zicetamlde

xo pyrrolidin- rmam d

(R{SAJ{-gl-f[ffz-lg@-.ﬂ@ogehg}z{yMy pbﬁéfﬂy$ “pxo- pyrrohdm 3-yl}-formamide,
(S%@KT ?1(?4-@3( 8L d- gérﬁgﬁ))édbggéz nﬁ'&cg-%zrr%ﬁdln -3-yl}-formamide,

0XO0- pyrrolld

R A1) g RO eyt PRy ore SUBTO I RBY L FEbAmide,
f me
(I{Sé 63{4 Blﬂ%lroi)? Bg@!ﬂé&?ﬂfn}@rg@ggﬁbggnohdln -3- yl} -carbamic acid methyl

0X0-pyrrol i
[ 4-€s811 | uor o- benzyloxy) phenyl]

S
S BT g LSO a5
(RS3-= Wb[ﬂﬁﬂ@br@bmﬂlw} -phemtlaprioge-pyr®slidin- yl methanesulfonam1de,
(SE ?— %cargl- u_lo frl é@- BS:HLM' d- b%snzylcl)q}g) )}nﬁenyl ]-5-0x0-pyrrolidin-3-yl}-acetamide,

benzy oxy

S) 2. bRdlueye-Pol i-ti-(B3-Bugtd- erg&]@t%)npla?@yl ]-5-oxo-pyrrolidin-3-yl}-
(S)c% ﬁ} gotrifluoro-N1 1-

uor o- benzyl oxy) - phenyl ]

(S B&M—@nﬁwpdm {#[A=(3-fhidro-bepatoxyipheeyl] -6 RSP-Pyriolidin-3-yl}-acet-
[ 4- &%(fluoro benzyl oxy) -phenyl]
- 5-0xo-pyrrolidin-3-yl}-acetamde, 20 (R-N1 1-
(§2-N414] ﬂdéffbmb@hzlyzym; ~ph bl poxo- pyrrohdm -3-yl}-acetamide,

( )SNO)ioPlp(}ir%xﬂer Y )2;1; %’E ﬁ)’h@ﬁﬁi @rgx‘aepyrrcﬁ@n Iél'};ll ;cetz[rﬂlde

UorO enz
(SN dxd4igfluore-te yﬁl pham;}é Sroxdeyrroligs)-3 sl jtacetamide,

(I{%:I(I- 'lf[|4- g_r OP(? %@Qgﬂ)&%@ ppgrr?ﬁn%b]ogo pyrrolggs Rl_yl -formamide,
(RS) (M- bdﬁaﬂyha&wpnlmmy ))5 sxoppphding- Vlghanetany dq,
lisgglgt # 4-d(§-ﬂlfo|1:‘§)oen§hc{}ﬂé%h+]€’f] -5-oxo-pyrrolidin-3-yl}-acetamide,

fl'dor o-benzyl ox
(RD- @SN3+ 4-62-( BiflwoBs-phinydceinglli phenyl p5-oxo-pyrrolidin-3-yl)-acetamide,

A LR e pdod

(RY-KNH l]dl6d4rfnmny-|b)enzyé¢}ty9+gyr1dln -3-yl]-5-oxo-pyrrolidin-3-yl}-acetamide,

(PR RSO SGRA 9. Rl

(S 5No[>1e[4§(32r6|¢«hlﬂudrmb&zylo}cyhph¢raﬂ‘r5}exo pySpliding3-yl} acgamide,

(é)é\fgxloor of ?A? ﬁ% %)%lhof)c?ggﬁlzg% éc% %heny]( Sgyrf\?lﬁm -3-yl}-acetamide,
(R)-N4H1¢[2; 6 wethbyobendyenaypbxyil - plososply}robidox8-yblyacetinide,n

G R 2 EIET Inu Pmettat bermiom gguisprsgidinghglpremide
($))er-{(1L 4d(4nm3thyl }’@WMMHGWI -{-8)o- ﬂslyrr{)hd_l-n -3-yl}-acetamide and

( hox

- 6&-@?{%— Yano Z)}%(L)&?({Qh E?yol#) eyrro n 3|¢1} fceéarnlde
[4 (4- trlfluoronethyl benzyl oxy) - phenyl ]
-pyrrolidin-3-yl}-acetam de, (S)-N{ 1-
[ 4- (4- et hyl - benzyl oxy) - phenyl ]
-5-o0xo-pyrrolidin-3-yl}-acetam de and (S)-N{ 1-
[ 4- (3-cyano- benzyl oxy) - phenyl ]
-5-0xo-pyrrolidin-3-yl}-acetam de.
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WD 2004/ 026825 PCT/ EP2003/ 010356 -7 |In anot her
enbodi nent the present invention provides a process
wo e4082pr eparati on of conpounds of fornmul a PCT/EP2003/010356
conprising reacting a conmpound of forrmula Il H2 R23
RL.1 *---i NO XY R- R (lIl) R..2 with an isocyanate
In agbtleen emdyHingkoum did prgseagidventddn prowideh & process for the preparation of

confpospe) ef s L B pinelraina sSpEeEed ikt Moy ef o 2

is an activating group, e.g. halogen or anhydride.
Schenme | shows the main rqutes Nd conpounds of the

formula |I. The internmedigtes/II1y and Illa nmay be
reacted with |taqpn|c agt eat at a tenperature in
the range of fr Q OQ i 0 The conpounds of I
formula Va mayr ky atgp y WIIianson-ether

synt hesi s using unsubstituted or substituted

benzyl derivatiVe selected from benzylic halides,

t osyl at es neth e sul fonate
with PR Rt B AR A CoPs st iaat gt wétyf%@%g?%g)ﬁ% Z-C(0)-
hal@g’iﬂ quc3)ﬁkg Z«’ﬂ(@c)b()d:at:@)sdﬁyl GRS AR ;) Jallybwhadindis an
ot assi um or ceS|un1%ﬁv$P?ate Preferred solvents are

aCtHe%"\}%%gIQPB’o%Ih%log%ft%rt fe or 1ower ketones at a

tenperature in the range of 15 from 20C and refl ux
SchegRehaivs the. mAnebdites to&mmplﬂmﬁs bSthiei@mula I. The intermediates III and

M t bu . t bstit db I o
R A T T T RS

to 20°C.nert sol vent, e.g. diethyl ether or tetra-
hydr of ur ane, usi ng dialkyl azo- dicarboxylates in the

f
Tl ERRa SRR Wb Pt he S aRdpsorbibet magesp vsing en
undubs thmkeal dz‘a;ubanuﬂaé bpeayl derivativdyele@driedrh (bdﬁzyihn dmhdqsenosyéﬁes,
mehv 8@% rsnlg% esSJ gé?l ?%Iilg#rgm% d: t+1 cﬁlétes Ztrgflat%mr) (5SS rﬁsed can
be, 2@daldoholaes @O:Iaﬂ&mlatm) likedo dixing @otaSmmnx';ru:Fﬂﬁrrm‘arlailnlacm Bteferred
or nul a

solfitfs 25T ShpbalF ol il on TGRS HTES Fop e R nge of
frofr02070land Yefhix tamgbraapbi [ i c migrations froma carbon to

a nitrogen atom such as e.g. by 25 Hofmann or

Anéﬁ}g% &'%8% 1&&1 r}\gg ﬁ?gt c\é/)u%%%g gélgo%ilﬁ{xalbfrsub 1tu¥etla%e{12){hﬁ alcohol is
reatcted wﬂnactc&nﬂngundqiﬂ étmxmla&fadn ahi freect dojvey, elgd sliathyleasr of tetra-
hygBEToa relab st auarer Grvbs i B SRR o Eb by
or dq:l‘henﬂlt—ph/cﬁﬁhlﬁé Thetydtdydid & cofpouhfieot fosatladit canfbetpeeformed by
met}?oocﬁ&%ggvtneper se lﬁ(o tPlydrolys1seunsc’:leelr gc%ctii% %onditions, e.g. with hydrochloric acid,
or basic conditions, e.g. lithium, sodium- or potassium hydroxide in mixtures of alcohols

and water as the solvent.

Compounds of formula IT and Ila can be obtained starting from acid derivatives of
formula V by nucleophilic migrations from a carbon to a nitrogen atom, such as e.g. by
Hofmann or Curtius rearrangement, via the formation of the corresponding isocyanate.
Subsequent treatment of the isocyanate by aqueous acid directly yields amines of formula
I1. Treatment of the intermediate isocyanate with suitable alcohols gives the protected
amino derivatives of formula ITa. For the treatment of the isocyanate, alcohols are selected

which yield the typical carbamates used as amine protecting groups, e.g. tert-butoxycarb-



which yield the typical carbamates used as am ne
protecting groups, e.g. tert-butoxycarb WO 2004/ 026825
wWOEODABRBR03/ 010356 -8 onyl, benzyl oxycar bonyl PCDEP2003/010356
quorenyInethoxycarbonyI Thelr cl eavage to the amine
yi el d conpounds of fornmula Il follows the
on‘pll; bervylbixgcarhowyh, caflaovgalylmdthomisatboorh Their cleivage t the @mine to
melct‘gor%ggﬁrnﬁ of s 51 rf(ﬁWs gfbgs H%r@stfelf lg{cm‘ﬂ Romlthe
erformed by stan proce ures, such as
literatyre.by reaction with actlvated acyl derlvatlves e.g.
acyl hal ogeni des or anhydrides, or by condensation

Th%?@lgflérqpﬁusﬁfrn}angn ﬂ?&&nﬁ%{rﬂ% of fcgrmﬂ?e?ﬂ hodbl gbﬁ&%e"ﬂsoy standard

en- sation reagent y reaction wt
5 proceduyesnaickss e.prbycergion vith astivited aeil detivasivenig svrert alpgenides or
anh r\1(c}es &Soé; dg%gd gfé)x{]&:a% ns%h%ad uéiH %?Bﬂ'ﬁ%lhé/s as conden-
sUbsStit ut enz reS|da

e can tunctioncas a transient
sa@wronqagcmlochycz@mumewnblmcme@ by hydr ogenol ysis. The
- resulting conmpounds of fornmula Vlia or VIb can then be

In c?m%lolﬁ}{hé&efgr Wad og Hfafvﬁ{e?é'fﬁ - Q‘E Ziyds +9 IQMQDIH% der rCltIIQ-@- the

enenti one conditi ons. nown se skil
ommnalhes@smtutqdhe@zsé rrmcbwan fulmoy ap @ $xainpieet FSAVR Uﬁaqht qaa ﬂ?e
10 detabé‘& b{ﬁmreg& dﬁ ?5&%)0@6&19{ QUPS: Wikakhn then be
e - un I oned reaction

refa&iwéatcd bys different henzm/gtpgg emdmytélp sfoaerientigag gondigions. As known
to 6&%@ b‘ﬁ%d ﬁ%_éﬁh%r%&gg% #ﬂg ﬁmﬂle%nz&)n% thap@'lnﬁ‘lPG
(pRitecirRigraup) dre yroupsa}ame@ahlwmi;r @@@afowmentlémd{e@thn 2
ﬁ*ﬁ ot s the v ol A g 2ol 3 e e R

V>NNNiIi 0Q1 1 ~_
15 Schemel

COOH
COOH o
COOH y N
v iy Q
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X\ . 22 o
R Y R
R21
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R v
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i COOH
N v Ikylati ‘
Q\ ‘ CH, al yalon v
HO R _____,' hydroly3|s
21
R a R Va

NH,

R NHR
R® NH ey
VvV ——» B N N
Q% N 1.1 Q” "—b‘ Q”
R1.1 | o) R X \ I o) . l " o)
\ X\Y A R2 . ~y B2 HO R
R R B2 R
12
R | " Via
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1RLL1ICY XY\ I RR22 01 R\ XY R2O0HOR2OR

_ RRIR1 21 12 RL.2 11 R. | Via W 2004/ 026825
weFOnABRRRR0D3/ 010356 -9 NHPG R23 N HG R22 0 PCRLEP20R2B10356

NHPG VIb N * V b. RXY R22 Q?RRl.Z Ila Anot her nethod

to prepare conpounds of formula | involves

cross-coupling reactions of arylstan ang?“ﬁg?n et
ry

al ., Tetrahedron Lett. 43:3091 (2002) bor onat es
[Lamet al., Synlett 5:674 (2000); nef al.,

Tetrahedron Lett. 39:2933 (1998)], k= Ral i des
[Buch 5 wal d et al J. Anmer em c. 118:7215
(1996)] with the correspombnﬁ)yrrol i dones (schene
2) . 8chene2R3R3a“q RIFHNRB NR4A i i Q LG

VI : R4 ~:r 1 XY\ Rzz cat. RY
RRlRZlFRl : dXV\h\l\elnLGlsaleawng
Vgrotp, %E;/i(dge & g. d, Br ot I, or SnR3 or
B(OH) 2 an is RO -NHR6 or al koxycarbonyl. In
accordance®wi t h j,he present invention, a possibility
to prepare conpounds of general forrrul alll wherein

An@&lé{'-métfhod@b‘lﬁre@are donrgprou8 ANPRIVAEEadfinF ¥t @sIcbhfling réactions of
ar)sf‘lstannanes [Lam et al., Tetrahedron Lett. 43:3091 (2002)}, arylboronates [Lam et al.,
Synlett 5:674 (2000); Chan et al,, Tetrahedron Lett. 39:2933 (1998)] or aryl halides [Buch-

wald et al., J. Amer. Chem. Soc. 118:7215 (1996)] with the corresponding pyrrolidones
(scheme 2).

Scheme 2
3
R =
4 23
R¥ HN/?‘R A N o
g Q7 LG 5 Vil Ry Q” |
—_—
) X< XX | 22 1 X\Y N R% ©
1 Y R cat. R 21
R L R
2 X
R1'2 Vil R

wherein LG is a leaving group, e.g. halogen, e.g. Cl, Br or I, or SnRs or B(OH), and R is
-NHR® or alkoxycarbonyl.

In accordance with the present invention, a possibility to prepare compounds of general
formula III wherein —X-Y- is —-CH,-O-, i.e. compounds of formula IIIb, 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. Examples for leaving groups in para-position
are halogens (F, Cl, Br, I), tosylates, mesylates or triflates. These substitution reactions can
be conducted neat or in inert solvents like for example toluene or xylene. A preferred
reaction temperature is 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 XTIV and benzylic halides, tosylates, mesylates or triflates of formula XIII. Bases
used can be for example alcoholates or carbonates (sodium, potassium or cesium

carbonate). Preferred solvents are lower alcohols, acetonitrile or lower ketones at a



scheme 3: The internedi ates of fornula Xl|I are

accessi bl e through nucl eophilic substitution of
w@e@amedses nitro conpounds of fornmula Xl cont ai PCTIEP2003/010356

p- substituted | eaving 15 gr-qgps with benzylic al cohols

of formula X Exanples for |eaving groups in
tempafaaTransﬁHeirmge cﬁ;ﬁlebrﬂn a(l)"(DdeESﬂL(Jﬁﬁmglerathfe , Ahdthet ggybahdsthe

.me ates..or trifla Thege substitu
A e T S B R L S UGS
reacdoaiPdehe Blusedl én Derplens likdfqrerimpleatiethylemitdrioon

tenperature.is,i he r.ange of fr 50C to 150C. ,.
ety HEREy D195 LB ORG B 6t FIPRBSPT 641 BpPhines e
5 tribpfyepanaghdiyl-Yhbéphameson- et her synthesis, starting from
p- ni t roghgﬁyopg 20 of for mul a XI'V and benzylic hali des,

Thgé%? gft e%ﬁ?}e%%#o 2 t r | 3 gs@%%8{1§{> guglmgmunds I1Ib using
cat&;&fcﬂ@ﬁﬁig@ﬁat(c&ﬂ Glgummg)plaﬁﬁﬁmum dharaoelsdsuhe camiyh@m btwe) alcohols,

Preferred s s arge l.ower. al cohol .ace ile or
et e e TR R An e A BT S B I0C P iP5 0 Ao pigo P by
metalbQikt @RI ZEndiA atide mhedigikodilftedhyROchlbric aefllonxcetic acid.

t eratyre.  Anqgt her approac
o MelyfGnABB e ot i rorr e g i Rgrgew ¢
p-ni trophenols of formula XIV. The reaction is done
SchameBsual in inert solvents |ike for exanple diethyl
et her or tetrahydrofurane, using
di al kyl - azo-di carboxyl ates in the presence of
p H9es, e.g. 5 tributyl- or triphenyl-phosghi n@Hy
ey internediates of formula X1 are redug
% ai no- conpounds Il11b using catalyti,C "
ydr ogen,atlpdh Oe g. using platinum on har,\po‘al Ras t)f1
cat al yst I Meor_ al cohol's, ethyl
tetrahydr fuflan® An alternative i @Luctlon of
the nitre” gyows” by~ _netal s |ike i , LN, or zinc in
aci dic medim' |ike di'l uted Mydf.okhl oric amxhr or acetic
acid. to Metals can al sogq "epaced by netal salts,
e.g. tin-(11)-chRyride. Sc ene 3 R CH2OH CH 2Y R R
R 2 X R23 0+ Rl P XFI1 + 11+ 11N Q NO

* 1 0G\ | R2 RO R2x“ XR33 @R XIV N 1i
QORL-ROR22 ’RJ1 Rz Xl OllIle\,hereln LGis a

| eavi ng group, e.g. h gen, f, dYis a
Whergil b G é Hedips seug, egralraf rPTOT SREYist TGRS BFWP- 8-
hall¥hdrS BFR4C. &R O (Y M1tsunobu couphng).

R1

15 The intermediates of formula III wherein —-X-Y- is -CH=CH-, i.e. compound of formula
IIIc, or wherein —X-Y- is <CH,-CH,-, i.e. compound of formula I11d, may be prepared by a
procedure which is shown in scheme 4. The intermediates of formula XVII are accessible
by olefination reaction of optionally substituted aromatic aldehydes of formula XV with
dialkyl-(4-nitrobenzyl)-phosphonates of formula XVI in the presence of a base, e.g.

20 sodium hydride, yielding the corresponding nitro-olefins of formula XVIL.

The key intermediates of formula XVII can be reduced selectively to the amino-olefin of
formula Illc by metals or metal salts, like e.g. tin-(II)-chloride or by catalytic hydro-
genation like e.g. using platinum on charcoal as the catalyst in lower alcohols, ethyl acetate
or tetrahydrofurane as the solvent. The amino derivatives of formula IIId can be obtained

25 from the nitro derivatives of formula XVII or the amino-olefins of formula ITlc by
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15 The internediates of fornula Il wherein -X-Y- is
-CH=CH, i.e. conpound of formula Illc, or wherein
WO 200¥024885 - CH2- CH2-, i.e. conmpound of fornul a PCT/EP2003§10356
be prepared by a procedure Wi ch is shown in schene
4. The internediates of fornula XVIl are accessible
hydrggapatién nsing pailadeas bnchawbalep themntdlysyislobst altotids ethyl acetate
' formula XV with dialkyl-
Or%&%ré%ﬁagiﬁ%§%ed§%ﬁgéphonat es of formula XVI in the
presence of a base, e.g. 20 sodium hydride, yielding
Scheflre dcor responding nitro-ol efins of formula XvVil. The
key internediates of fornmula XVII can be reduced
selectively to the amino-olefin of formula Il g by
netals or netal salts, like e.g. tin-(11)-chlorjdef-or
by cat al yti c hydro- g“énaiﬁi on like e.g._msing B i nigm
0 Eoal asthﬁg Y- iin | ower apeghe
R te br eei%ghydgolurane as the 5o .
9 rTvali ves ofiybormulg, 171d can be obt@i‘hed 25
he nitro derivativesfof k6rnmula XVII or the
am no-ol efins of formula Illc by WO 2004/ 026825
PCT/ EP2003/ 010356 - 11*flydr ogenati on usi ng pal | adi um
on char coal az{/t/he/cat al yst_in [ ower alcohols, ethyl
acetate or t ahydr of urane~as the sol vent. Schene 4
023 0 11+4: D23 ON' RQO R M+ 1
al kyl O 4N QB \ R R1l.2 al kyl Ozt
XV XV 3°R23 5 NF12 QAMN2 Q
\ 2 R_1BIIlcg

lile R"

®*CHO R 4\ 22 +
NM, Rat XVII R

11 Rzz R R\ \
R22

21
llid

R

Compounds of general formula I can also exist in optical pure form. Separation into anti-
podes can be affected according to methods known per se, either at an early stage of the
synthesis starting with compounds of formula V by salt formation with an optically active
amine such as, for example, (+)- or (-)-1-phenylethylamine or (+)- or (-)-1-naphthyl-
ethylamine and separation of the diastereomeric salts by fractional crystallisation or by
derivatisation with a chiral auxiliary substance such as, for example, (+)- or (-)-2-butanol,
(+)- 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 Va 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, with X-ray spectroscopy on single crystals being an especially suit-
able method.

The compounds of formula I are, as already mentioned above, monoamine oxidase B inhi-
bitors and can be used for the treatment or prevention of diseases in which MAO-B inhibi-
tors might be beneficial. These include acute and chronic neurological disorders, cognitive

disorders and memory deficits. Treatable neurological disorders are for instance traumatic
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Compounds of general formula | can also exist in

optical pure form Separation into anti- podes can be
wa@bdoaorases accor di ng to net hods known per se, ePCTIEP2083/010356
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Inpalrnent or Par ki nson's d|Sease r . Ca
phiokeshefs apey adrpiac remdhe mgthod Ckea%rbeé@’&gﬁrl% Péj‘ﬁchutk Voloshina
[A‘fi'lg 1@5123100%@1%5 g%@@@%lﬂqwg% . BERRY, faemiSahé ZRpIY ERER incubated

bolic disorders such as obesity, .as

il M | mtasmﬁm m%pbﬁtz uflern DBt o Pt 367C SPRHN g dfferent con-

ceﬁ%ﬁg(grﬁ)sr@gh doYA Rl l’ﬂﬁ'@ 91f10(§|tl§é3§ﬁlémaﬁt E@Eﬂl&@waﬁﬂarted by the
di cti've drugs. er treat abl e |nd|catl

addgjorbef theMASH glﬂﬁpramya@yag tagetsnvel 18y AQrsearagis peromdase
R%'Eﬁéfﬁfofeﬁ @%g(m s%ﬁiN %Z EX %Yl’?yﬁ?oﬁ?ﬁérf‘dxﬁﬂﬁy (Amplex Red,

01/34,172), treatnment  of nultip
thﬁceho&@e@v@m@wmﬂesowy ﬁnﬂmﬂ lrmuhéne s OGP At Bt §nal

voqfu%? %f §® 01#1 aIE SbS&RPRRERAS 1 a:fe@errmﬁlléﬂ 2t 239 ele8RBGF 87 ¥m using a

e treatnent and prevention of 10
Spkcizhlianplatereadas d dindecatid Dewived) eBarberonnd énolTﬁ%eaﬁC) absorbance was

d@cpﬁlﬁlg@% ﬁJ t‘ﬂ? gff]%l%)r\lmé g)tf h %ﬂ/gcleﬁgyhﬂﬁfo? UAROUDES 1 (WQM 1-RehRHyl for

usi n encodi g hunan
MWD delvpioBe \d@ﬁeﬁntmérfmr@mhﬂym@n é‘ﬁ%’ﬁ%‘élfté’dle 6152 RENgAnhibitor

By descr foRegh B eRs MAR@buAh using a
C%F#tz%tgoﬁ{gén%d{]%%taofec Mg datPil ot e B Al AfUh using
cémpuisf pogran, cells were honogeni sed by means of a
Pol yt ron honogeni zer
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15in 20 MM Tris HA buffer, pH 8.0, containing 0.5 nmM

EGTA and 0.5 mM phenyl net hane- sul fonyl fluoride. Cell
woreeoBozses wer e obtai ned by centrifugati on at BSI/8B®0X010356

g and, after two rinsing stléps with 20 nM Tris HC

buffer pH 8.0, containing 0.5 nM EGTA, nem branes
Theweng;oamémﬂah byeseres imsvesien dechpecific NAQUbinkithiors. dihe éﬁ@ values of
prefgﬂfg %1%1?383%&)3 o%qor?xgula fgg)scfnyﬁ{ﬂ'é (jn lﬂﬁ@a&&%e%@’eﬁ‘ B¢k YOG Be

Ct1vl assaye | at es u5|ng

© range «f{1qd¥iron -lesp;hyqnmhlgﬁrll pcMaDsé@y and ageabiyl 002 g t)lh]éSSFret hod

descri bed by Zhou and Panchuk- Vol oshina [ Anal yti cal
The%o%&%%?dg bE %rr%gﬁljcgl? Pg' §4ed(a% %gq&meﬁfs' L1 thdBITRY FPBarmaceu-

Were 1ncu pot a8si um phosphate |
ticabpifep @mtiopd The pharhmwce@irahpreparatigrCasderdminisigrad dralh 84t in the
ntr N
forxpr?gtaé;ﬁeiv ng?tecé Qar%Zeg C {iraéggsv\gzgmsﬁgaq ﬁgel@ﬁﬁ@{%ﬁléé (gglﬁinl%g ﬁmul
siorsfortshepeh¥ions lizstevert életaylrramstretmmqeltdh@r ewiffepted ragtally, e.g. in the

se-radi sh erOX| 80 M
s
Mol ecul ar Probes). The sanples were further incubated
Thd @mBirds of frm@1G dan ba preasssied withl pheemateutiodly|ingghdnorganic or

org%x%% gé tr’f%?sc r \ﬂ%éa @?%%tfgﬁgﬂtnga%?% ?r P@ﬁéﬁbﬁp 9L Rof cxAGtarch or

ecul ar
derDauveB&héreofBMd( ghemrmtlct owits speend the)ika baobassd cfongs e, as

sucg/l&t@erkg] £% %adalem cod ecp {a%ﬁ:‘?{ ﬁfaéggs ab&%&éé?%g%l dag 1408 uitable carriers

ues were .
for deft gélmlmapﬁmlmre,rfbm emampdm vegetapbsoilsbraiendatsusmigohd pred liquid

polaél? g%rhkre Ip%l%ﬂhggﬁ long a[t{lﬂa il 1 &Rt &bsﬁ)ﬁcé hé Eéx@igrs are, how-

neter st c equation using a
evec,ampaliyereqpmigmahe camomwge@zm 28psRISY/Jaiablo 310 E0SiHE the produc-

thI% Bg%q-{%l%ns QN g? Qf fo% g)?%rﬂﬁl%h%ﬂ% gl\{lglg,ltsggfbs@ fu?vert sugar, glucose

ancbﬁﬁﬂﬁbg@djucﬂgp dsmnindasb alebhblespalydds, Elyaerohwesstabbagoilsandiike like, can
escrioe a

be }1%6? OB npe)guﬁn %Mﬁ)iu%s f'ev@égrrk%l é)'ié"‘sg f’éon%pcMnQi% of formula I,

but ﬁ&&uler’te noommeﬂSMSSmfabfemarmﬂrafolr snmpsbgn@g@q fggexample, natural

e tical
Or gﬁ%?‘ge onges Sf') étrhﬁlg{:%%tﬁm&’l%{ P&?(gg gg?&aﬁ%ons can be
adm nistered orally, e.g. in the form of tablets
In edditied, tha phatmceldrca]ggeparahgmsctaa rdntgf pre@@vzﬁwph solubilizers, stabi-

1iz&2RS I ut [ ggSf th
SRS SR, P 5™, S, PSRRI vrin e

osﬂhent pfds!yu,re chudifers, matkieg ageotsmr@htlguggm,fﬁkw neey als@rcontam other

thé%ar ent %W:J%agle s]ug%tancrést he form of injection solutions.

ormila | can be processed with
pharmaceutically inert, inorganic or 10 organjc
Asaaerticared efidier, mkadlqamduwntﬁmnlog a grappeedef foempla I and a therapeuti-

caﬁ)hglrere e?c&&)?agx are al% g%gl:ec{':@tr tg gf@grﬁhm%'htmg s 1§/§ 108 for the pro-

eari tc aci ts salts and the |ike
duction bésuﬂheﬂedlcfamenmdﬁp]h eompises briaing ane pemore gempounds of

ated tabl el gelsabdihifes int
foggglg a&g 1‘{3% e, ¢ a’ e%chﬁoﬁrle g%e?gfe?&eﬁﬂgaﬂglgg afR 8 es into a
galeapslid esagafoem thgathexetipdres onvegrstthdsapeusichlly, ingii xegiers.
fats, sem - sol id and liquid polyols and the Iike;

TIE oesgde a8 430 1%1 % HEQit®hnd 181, @F&Ju\f?e ﬁé‘ﬁﬁé@fbctﬁe NQAividual

carriers ar ever, USU& Yy reqU|re in the
reqasemerts §oédch geltiztian ease dpsherel, tsifieciicalosagerfpipial grgarenteral

acfmlms‘?ragon is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/kg/day being
preferred for all of the indications described. The daily dosage for an adult human being
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tion of solutions and syrups are, for exanple, water,

pol yol s, sucrose, invert sugar, glucose and the |ike.
wao\djouw2a82s, such as al cohol s, pol yol s, gl ycer oPCT/EP2003/010356

vegetable oils and the like; l¢an” be used for aqueous

injection solutions of materbggluble sal ts_of

weigBHso s ceprdirghitigsdetween it 1400 rag pen devepreferahly between 7 and

7008ggReaky. Suitable carriers for suppositories are,
for "exanple, natural 20 or hardened oi I s, waxes,

fats, .sem -liquid or and the ljke. .In
The énfloming exw@esmﬁapwéégwﬁ}lﬁ éﬁéffahq BN it 'Tgamhé}u}fl not be
coi &3 &l Hsﬂiﬂui’cﬁfg th@ SdopBbf 1hé efventish,aRit mdrél# €§ Bein@MBiprésefitative there-

T%gnts enul sifiers, sweeteners, cglorants,
of.{ljhgpbbrgiations Rilt sneBS ~IOGM ERGETRTE -os ot i ¢ pressur e,

buf fers, masking agents or antioxidants. They may al so
Ex&@pledl: N QRELN- (1t P%mﬁ%LmZny%h@kﬂ 165-6K0p20EEIR-3-2B-acet-

As nentloned earlier, nedicanments containing a

conpound@Bfid¢ ornul a | and a therapeuti- cally inert

exci pient are also an object of the present invention,
a) @SSJLFL(@-B@ﬁ@y‘l&ﬁﬁpﬁéﬁ&l)Iﬂlﬁxd)bﬁ'rolﬁjdiﬁé-lfa%r&fxyﬁélﬁd'ld

msntoi)r h ri,ses brin one or
B

18 Seri9bdria Ofﬁokwvlaxxaném arg PIE e te- %&@%mmp})étacomc
acidt 'FE& sdlideh ARt Ee'%ltédyto\léd)q@ﬁft@r SURSH BRGESItdd hetefial solidifies.

| d t oget
AR esalinsninecamgng U ARGt SO IRESIREA0A £R0 8496 of
thé/MrymfrIR\em-qe(d lbéﬁzw%xyapﬂeﬁ@q)L$-ox@fpyﬁ@ua§1@,3 babbIkadidta9a greyish

I ndi vidual requirenments in each particular case.
Sohﬁhé%ﬁékﬁf3lkﬂﬂ ef fecti ve dosage for oral or

b) @ﬁS)E'i‘I @H?énzyl@féﬁ'—ﬁﬂe%glg gtdéﬁg}f)yr%lbﬁﬁéﬂ@ﬁB?Eﬂ%gﬂ'o@Qe
A WBFI@FQIE@f 3-8t g 6105 @fnqlﬁfef (Rayil d4t %}?@E}d@%@ rl?a%ékﬂﬁ ST'PP@ -pyrroli-

digkaBlogy RI5id H 1@ mPShdidhbrerRhLe |1s”t9ea\f@. wiiR44 @%@1&253 mmol) of
PCT/EPZO 3/010356 14- wejghing 70 %%ordlnw

thigay|sklonids a7 RT sboinggs b@u&rSdEv thﬁW@ﬂ@P&Wy deardien m%als evapo-

rattl QundBr féﬁﬁcgﬁﬁ/ressmketof&ifﬂe@é/\ﬁtm 8 ?émiu@ss & SerRdqM k6l@ehe and eva-
for illustration of the invention, ould not b

poseiad el drmgssagain; tpivie hgpankigatiyely e &S)t]hél g?ﬂ?@k@wbﬂhe ﬁrS -0Xo-

pyiRfliglne-83b 051 0ElIoHAPAES RN Rish \46lid NEIR s @se@fin thEext step without
abbreviation ,RT" neans "roomtenperature". Exanple 1:
furthe) pLpr{catlon and characterisation.

c) %R[S)A'Tﬂ '\'34 'BleHP)ﬂ yll) BXYo- Pﬁ“?&iﬂiﬂl 3N EDRME 2hd b dryVester

A equsyloq o( Q,ZBerﬁQﬂr@mD eh &1 )-(Sbenaslogymhenyliibrreosp e Elishne-3-
cayﬂd@ é‘lﬂbﬂdéﬁx 182 9 &@[?wnmwe@fm DAY HSRY BN Hrﬁkﬁ)réfs%dmm

I taconic lO aci d
azigls) 4l afﬂﬁl@dt Eherqastlm@m@reu@wm@@ toA¥k erd ggripg gontyeued or 1 h.

THEES tﬂgrrxﬁf(ﬂu?é 13%941%&] &J $PE; 1. Sﬁrﬂ %{10 ﬁiﬂ'ﬁh merttﬂ'ﬂ@anol are added and

resu dis triturated wt acet at e
stipiing QO@Q&L@@ fgr { beFoxtes workiegpry, )thgfmxture is cooled, dlluted w1th ethyl

a&ﬁ ard, Qé" REME &fra‘g 9%&1—? sagirg?\%% sga'lﬁhpﬁg‘diib%@xc%b%ﬁﬁtgQiﬂutlon,

I C aCI as a

wm@nd:.bx[me Eémpyga@xwhapm dyied oBerswaivpysultd emdrferawﬂt?éwlder
regﬁgﬂ Iﬁ%f g? %} ben?yelsc‘?& éo?rEplefnld]%s g%r&ﬁfﬁl‘?}gsoﬁldnm ﬂur@ﬁcanon, the

pheny 0XO0- pyrrol
mgienial abt@medwghroma@gr@ pchod Glicargel ping p 2H mgwEth ankexpae and

eth{llea%gt%% WihDelddnSTHre bR (JTHR 9,19 g 55% of theory) of (RS)-[1-(4-benzyl-

oxy-phenyl)-5-oxo-pyrrolidin-3-yl]-carbamic acid tert-butyl ester as a white solid. MS:
m/e =400 (M + NH,)*.

d) (RS)-[1-(4-Hydroxy-phenyl)-5-oxo-pyrrolidin-3-yl]-carbamic acid tert-butyl ester
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t hi onyl chl oride at RT during 18 hours. For the
wor ki ng-up, the reaction m xture is evapo- rated under
w0 edyos@2pr essure to dryness, then the resi duePCBHEP2003/010356
di spersed in tol uene and evalﬁporated to dryness again
t leld quantitatiyely t
A f(&g%{ori OF &2 %RQ FITBRyp )- %ﬁ%wyil]-(_%bcmz@lomphenyl) 5-oxo-pyrrolidin-3-yl]-
capbyankie htldlt&@-b(ﬁ@)ﬂ QQC@IY in chl orige 1@%d@?1§éﬁue9¥\ﬁ ?{%ﬁé&% ofly mg palla-

in the next step

whi ch
dlb’iﬁ‘:r‘i%f ‘fal‘,"g‘?l? &@W%)r?é 2E1Pagnd Presturs and 8. duging 18 h. For the working-up, the
refdRShrhiktré 1BEIRGYA S¥F TRESR évaséﬁ]t&m&k &sgdug cggyekshrg Fhe

a aci ert-butyl ester
crtlge @S&T{é %ﬂdroxy-pheny) 5-oxo-pyrrolidin-3-yl]-carbamic acid tert -butyl ester is

sl ke ey T

caljpp apd pasagengtionmpl ) of sodi um 25 azide are added.
e) TR@ )-{1epets- ?Rlo%)f)teﬁfﬁo@ gﬂ@xﬁm‘eg otxg r At %t)Jl caﬁg;gr[uc geid tert-

nti1 nued or aft'er mxture ‘i’s
g6, 1.88 ml (20 mmol) of tert-butanol are added

A %]Qtw&l)f 62 1B Y0. 99%111819’ %Fltéle Qfydk éhw) ﬁz (4 }Egﬁo\ég ?yq épdxo pyrro-

anture i's cool ed
hdéfhé vll-etrbamis 2ok teyt-butyk qsmtreﬁmhof &bya&nmauemieaswwmhnﬂ 031 ml

(ohy %1999 ] QIM%&Z??%%HﬂQand E\’%ﬁqa I(r(]) gg ﬁfntf{;lz A P]%fassmm carbonate

g ganl C hase 1 s over so
angyf fléeds siirded atR9°¢ detuided Fpr élssmrbmgw;y ithed néamma mixture is di-

lutedl Wilﬁl &Hﬂﬁ@é’cm afd & tr?cggd’\@itﬁ’ (rafg] 1'93 orggrl[]lc gﬁgslefml ed ovef sodium

materi al obtalned 1s chronma on 51t
Suﬁjétrf apd eyaposated pnd¢raediced pfesmrhé@oa lperlﬁmtlomt}twrhatanﬂtobtmed is

ch?&nithgraﬁhé’@gﬁ 33111_{%1 s@xgg ZQ%&k&%%f Q:1eBak (R0 tﬂﬁ acetate as the

t heor
eluyspi, 1y &%)EQWPP Bllmdcﬁlpyg (B% of the®yy b (RSéif{ﬂ)a{m(G ﬂil:drd—benzyloxy)

ph%lﬁ_ﬁ deigoy%%rﬁﬁfcﬁﬁl 3?}-@&%‘1‘11& ac?cpgektdbutMBester 8 £ white so%d( MS m/e=
404 Iﬂydroxy phenyl) 5- oxo- pyrrolidin-3-yl] -carbanic

f) %%dl Iﬁﬁ{lﬁohu ﬁ&%@rbe\l@y éﬂ@‘b’h@%ﬁf %5¥roFI1InEE%%Qﬁ§ gh oride

A sol utlon

A sohetjorg oL 49mp iy tassl) p @ﬁw {8 erlopybendyiatyppRenil-oxo-
pyﬁ%h@ﬁ‘l% ﬁ }a&'rﬁjarhﬁ Eldqyltt-"ﬁlutﬁ f‘:;t%rr in1 m??ﬁ‘géoxa&]le dﬁqr%ﬂ%edc‘g‘.ﬂb%o ml of

hydr ogena I N presence ‘0
Y(hm%orléta%lr{ﬁV‘éﬁtTlpﬂr)@Qg\mb scaindorRiE vwhlrrnedgo A5 hfor Fd Fédthe work-

0 iy 1 b A3 LS g
trigyratgd with ether. After filtration and drying, 33 mg (79% of theory) of (RS)-4-amino-
Bl e S P AR el
Whﬁewoumﬂﬂéhnks=a@k@dtﬂy engaged in the next step

) Yr9)0RUY - (4 (5LAGD: PBE oy Bl R0 SHALATH L5 Ak Mide

A s(o on{qf2{54ng ©.67 mon) @fe(ﬂzynwnm)xoplh eRy3- ﬂu&@kamﬂwm%eﬁyl
pyfr ﬁ&?yi-})n% g{«gr%@}ﬂ%n g in ]f 1t‘n? H% dlCl?lu taalernetﬁg’rtleelrs tr]égteg\mt% Zlitpl ?O 16
mr(xpigg)of [rletkl)zlamynh'am)d)pophé iy 09G. Foak-splytivn; 6 fuli (Ai08 13myl) bf acetyl-
Chloﬁaé a4 8@8}1? F]tti &l t Is cgl?%n% fﬁﬁ‘rgq smrb?bror &ebv%r%n%nuep, the

IS treate
reagtipn W@b@mzt;datddmﬂl el af1 dmnorigm(Hydéckidaadlyti oy, the or% nic phase

r at e xture is stirre
seﬁ%@t‘f ghﬁ@%@ cp ROV 50 uﬁxbsul'i%te %rﬁit eVP%%ré{qddHldﬁ{ erél Hrgssure
Foupunﬁ@m@d, ﬂmemhatemaﬂyobtaanﬁtlaﬂ&oaradbveag}fed@)h%ﬁmﬂAthlsM@tae)S 5 mix-
tur-cle—rc])? d&%@@%‘ét}ﬁhé‘ %Sd L ngrgéleaﬁ tge Sr %"%%%%ﬁ#%&q BE I?78% of

evapor at def"f 8 ressu
the material obtained is
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chromat ogr aphed on silica gel using a 2:1 m xture of

n- hexane and ethyl acetate as the eluent. There are
wo@bioajorses 61 ng (72% of theory) of (RS)-{ PCT/EP2003/010356

1- [ 4- (3- f | uor o- benzyl oxy) - pﬁéﬁy|]

thgcgy)aé(m%%(—é\f—g{ﬂ ? (gg f%g}/o i?? XY 4E er{y fg])otxg rptzgrb 1f1m -3-yi ta?:ietamme

as @ RBlitedoRAINIS- rhtd 4 3{ BNk HYT.0- benzyl oxy) - phenyl ] - pyrrol i
di n-2-one hydrochloride A solution of 49 ng (0.12

Eng"{?? %gf FoRTAN ez Flugsaengaiony)-phesiyble droxo-pyrrolidin-3-yl)-acet-

pyrrolidiagridey! }-carbam c acid tert-butyl ester in 1
of dioxane is treated with 0,10 m of hydrochloric
2) Z%@dli(%'h?ﬁd? ePPRd IO IRlidine-Psaheriicrdd 45C

InfaGhetdliB pafk; 0157@?(2@5‘&101 BOt-4Rind %n&%ﬁtﬂo@ﬁ’S@(gtﬂ oL} 6F ita-
evaporat e under reduced pressure and

copicgicigh pre mgxedin sphd form tiglenstiring tvidra mafel epatilp) the aixtore is
ca%ﬂl (e)ﬁe@%n a'glg’ea@iﬁﬁ %)Yage/ ARf 1(§ ITW@’t Qltotﬁ 1c f‘ea%gbﬁl Qarts under

| uor o- -pyrro
bOHywraéléthbﬂq: the tameer@btrairwa tcabSOaC thﬁurca@tlgn s UV tom/baexge solid.

Th'e sg’ﬁ)&y [%Mah'}t is legr)toC:ER@%ch? {to RT W1t in 1-2 hours. The crude (RS)-1-(4-

Fl uor o- ben
hydmsz@a -phenybr-Hwra- parrwh}imac%@aahc ic Acidds engdagerd inf the Bextgtep with-

¢ Qurer PR
RS er% %%ﬁgn t > rac e[na%t}ogl benzyl oxi/'% phenyl | -

%i&ﬁ(ﬂdﬂ?‘d@mﬁ Y5-o8hiRyriodinierd-gar xydifc acid methyl ester
| f
OB O ST Doty o s
Ca](éﬁ)lr% %ﬁmtydedRS)atd: dtHydrastyt grenpe-Savx- ayiaie]ddmad -@tbayliagid is
dls%lvgcﬁd §m%ﬂﬂ}é &{5%60 [-r?:og g“(gtehgh%’ g% g‘g 0 rT*:on V\R{r %}illlﬁlprﬁic a}cch and 400

action mxture 1s
mlmfdr%dlrm@h@cﬂpmpmq ant lverred gader ¢eﬁ1hcakmn§291p1&roatmworkmg -up, the
L £ a a
redeRh SALLGE B Rl S IS R0 SHEP B ERS b into 2 201
vesselt Unideat stiobing ahfélﬂCl. & mittneneH 2600 mbbévsfaterhcsl (Li1g & agdbd.

Crgss(hlp%xtﬁ)nl NPy 1mxff.%delét§1ryarngdf t Ife%rlfplggr %g‘g%ﬁg«@%g%%&f %c&félcted ona
filiz0 el %%aﬂ@@ﬂ'alsEcRQ@ﬁBh Odte3FR000 i of bxdld ma)er afnti] RS)HINLE

beg’%mgs coqo?hrielrssg O dneu%f?lz &Jh% )x%g g?egﬁﬁl?%aé-ﬂd Byg- dém\%ﬂ)r?%ucé Somythe filter
fusl 1srdrB?d:un'%1é8 rﬁ(théd) presshxatoptidd 280 § &49blof thkery, 2 steps) of the (RS)-

1- @g%@ofy gleg%gzsyox Xg‘}rr(ﬁp e 5 ]ca%ogcgf(l?c Ad {hy?ester asd w}hlte
so]@cREB)iS Im(ed= M@M*ﬁ)’(yr phenyl ) - 5- oxo- pyrrolidine-3-carbo
7.

o Sl o B0 e v aing > (b ol PRt and (5)-1
4&qdntimr1ﬁ1eﬂyl>)6doxmpmb]ndiné—erdqrbdﬂiylﬂeicf@lt : rring vmdt h a

net a e_m x refu eated on a. ‘
A {EbfsiaPaa Be A aEsbEBS 1 B Sl e st polidine3-
caﬂioaylicSactumﬂlefhgl bedérl (08B I@F’I?:) w3001 t){&&)Heﬁﬂ?ﬁﬁ ﬁiﬂgé@moderately By

es ct.io s turns to_.a bei
g §i60n o2 oHb I8 shdion Adorics SpENE s sulteiacupiims o
phM%Hatd’lbtjlfer pBDEL0SN eﬂfﬁﬁsx&f/b@@er{sﬁfi’) rgIo&ﬁ'ed and re- adp?sted to pHd6 .0. The
I OXYO0X X0 pyrrali car iC

P el O RS O R D i PREs e of oleterase
fropyl Cuhidlida )i ea (ﬂt&)hél bFHédB&ﬁdIﬁB, Inbﬁstflal Products, Enz%me Projects,
Sapbafen Sitriapr 9160805 BRRRkeid, SR Yided no. 10135346108) ancthe pr
kept constant at 6.0 by the controlled addition of 0.IN NaOH-solution (pH-stat) under

moderate stirring. After a total consumption of 1016 ml of titrating agent (overnight;
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In a 10 14-necked flask equi pped with a refl ux
condenser, a thernoneter, and a mechani - 15 cal

W@ LG0R0Z825 t he crude PCT/EP2003/010356
(RS) - 1- (4- hydr oxy- phenyl ) - 5- oxo pyrrol i di ne- 3-car boxyl

48. @%%h%ﬂsi%&) ﬁ{rﬁsi%géft%%dmb(@ur% %gt)aélé % lvsgthr agg'%z gL%xclztlepmethane

concentr

and subpsequently Wﬂl@t%)@&«}p’ﬂ etate Té]aatosﬂ)meldeﬂchloﬂmiethﬁfel phases are dried
th
L08R ST v, e

crystalsof eﬁhlj']e(dR)rh(lbhadmy :phemr}d)séeixo lis)mdﬂfdn&t -Bcaibgylate; purity.

K B St e e Pridlioery fthmar il iﬂgaﬁﬂ

Thé eqdepnephdse isediuisyest tal 1 2aRavithd 206 h?di@cmﬂna acidiahti@ktracted with

S TP o R b i o Rl cogniesdhgnersporated
ambditiedadn HVhie gmi 11. agr @9 atheb. PHPofl(S) ad(Lhpdhec)- Béxgmy 5-0X0-
er reduced pressure t

Phrdidhosteperdfiveor mebbHPL b8Pkt hintmaloy By s folo =
254%@&&1;05;59@[@);9\4&&3“[) 5- oxo- pyrrolidine-3-carboxylic
d)(a@q}_sm It-Ih loxyei'-S enyl c?xovw;?}lfrtro 1(3 5e 3 Ocla;b%xylliésaagi m%th_yl gs%ed;
A(pRxtute ()ﬂ26-ydlﬂ0>5ymﬁf&)"kyﬂ (B)-B=( @%@d%ﬁﬂlén%rb‘im?o S BRAUL B-carb-
o4 e O P RER ek o0 Y0 i tepicpeng i 10avlcf

méct}ﬁtlslmi‘élﬁé@éd & reBlx 223 Hodds F5f'fH€|v}orkm 133 the react1on mixture is re-

hydr oxy-phenyl o-pyrrali
dticgg %%%/ﬂ q%&ts g{e{ Yl ng g)étdélﬁ 13(@81% B g)stlirﬁng m)mplxture ofice and
w@tyﬁ IThb @Xét taltd d{&buﬁéﬁﬁ cdIRERH 3L 4! ﬂl’fer B¥nneB Qrash&! v@]?ﬁi k1l Wdter and

fjf M so m chl ori de, 50 magnesi um sul
%15’6 58 ?rl}ﬁslpsﬁwﬁﬂafo(aylﬁéfz?@@(ﬁé%eaf@hemy) of (8)-1-(4- hydroxy
plﬁli’@ﬂ)sj @XH ?%&Bﬁdlﬁk—@ncdﬁofy% nad Pﬁﬂgd re&elaéy 1@950'118 IQ['Sl m/e=234

ySISI

ng'g)r nperature i s set
(My t%l%}'lcﬁklmf%él%ﬂ 4%6$- of 201my of choI est erase from
e)Candi| dq3®ﬁ¢@%@@g@x§)%§l 1404 d- Eﬁfr&i&lﬁg %ecaﬁ(g%%&& Hethyl

Products, Enzyme Projects Sand er St
esfS' 68305 Mannhei m Ger many, order no 10129046103) and

AE&I@U@:HIAB@?)%@QD 6%1@1%1 3dft3 ﬂﬂor@-b@n Igz 5*7 gb %908 8 mmol) of

lﬁg Ei"@al on so uti on
tr Rhasphine in ﬂ%ml af teérﬁh)air@ﬁmrme is poive pfithir03Bmin under

a x'ﬁho?én AthddsphdrBgt @’g?ﬂ%t &Rﬁﬁ)ﬁmf 98%5 g\e@@ﬁ &%&ig? 653 }-g47f1ydr0xy-

EP2003/ 010356 48. 6% conver si
P}WPXlt)ér@(q ByTEQidine Bedrhmhc Eidmetnll e 1.62 ¢ (100 5 mmol) of

dlgbﬁﬂ%b?l[a‘%%fcm%éqg gé@‘ﬁﬁ gﬁﬁﬁg%&fﬁm&@e Fh2 hishllY 1séﬁ,ft tojvarm to

acet a he conbi ned dichloro ane phases are
Rb#rdgiripmiswntiaved favgpons Bor the (WOdkmgdlpo theHiixtoreds eveporated

urdiér ?éguegﬁ%rﬁmé Thé %cf?e)m E s%rmﬁ'a'ééatl 460 l%fl g tggﬁ,t}g AWF gwhue

ydrox yrro |d|ne
sofi mam}y p@l}&lst@gmﬁﬂ@ pr,egg%and ptuplmmlylphw’sldgnoxlsie Ater BYration, the

sofid ?hater[a@ls@nturagea 11Z gcild E}e%o&{\%l%lﬁégf% (683/-0 S theory) of

agueous p ase 1S a

(Swdﬂdéfﬂtmrpd)eg@yl@{xyﬁfpdlee)dﬂ +5av¢oepiyrvwltdnne~39c3rtﬁkyle¢ dyd methyl ester
358 O, SOEATS, SR Gy TP S g
nzq_pvggyl(lydrmﬁrwarbomﬂe% of
S§%1; ng .34.1?%)@% %sz@%&?}%ﬁenﬁ%g é)g)co ppl}'rrqhdlrﬁlf{-éarbgéjgé/% acid
A gpetiaredf A5l T bymes] 106(8)- &-[4- (B dlubre-beAzy&acy)- pheavl] -6 Tuxo-pyrro-
lid q_l}-ar %{éﬂ%o Xﬂ'xEth% est«ir in gS f dllof;%ﬂe igreated wat&rlgé)g%qf hydro-
Aet

chlpru@pxgl ( yTh eerslv@ureAs heademt 60‘iﬁ foi‘GSQl i hkTosed AwIM. Forahe work-
(S)-1-(4-hydroxy-phenyl)-5-0xo0-pyrrolidine-3-carb-
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oxylic acid, 0.66 m of sulfuric acid, and 100 nm of
di met hoxypropane in 700 m of nethanol are heated to

w0 edouixestor 3 hours. For the working-up, the rPEUDEPIN3/010356
mxture is re 15 duced to 47 B of its volune then t he

reS|due|s added und tirring to a m xt
ingapRy thegeiution 1¢E@PBF%E‘$ BPS"&F%‘{}‘CB BEFSTAC 1RV t %EEUQ& aE}Fl aja

velfok §oﬁﬂ Ko @ﬁ?l'ﬁcat‘f@ﬁ RRd-rMid i€ Rltdtusaded at @9Thin J0 MBbf ethyl acetate.
ried undéer _hi hvacuumto (86% of

| d
The prligrigyoliseted g alﬁlgeg f‘l‘f}‘tﬁl erel drleg derqngh vaccum to yield 20.3 g

Sﬁ/t‘gﬂﬁl‘ﬂeéry%f’es? ]JOM (ﬁhhgfdﬂﬁer?zﬂ@ﬂf)b%i%lyl 105-8%6-ByPBlilk-3-carboxylic
ester as sol rsi M H) +; opti cal
acif g émﬂiomsh SObc}! M5, /=330 -+

g) (s§)4 An’[xﬁ‘o (111411'3Ufm&o%ﬁ%ﬂbgﬁ%eﬂﬁ%y}rbhémozc@n@wmkmehae

-carboxylic acid ester A solution 1

A S(om&@n@f ﬁ%|g)(6bfnrsolf> lofy éfr)oﬁ/ Efb(?z@m%wwomdPWYijé -gXo-pyrroli-
du(el%ar%o Rlatidqh 306 bl RPERYLRTE SR ewﬂhrs ﬁﬁ@ é@i m%ol) ofN methyl-

tetrahydrofurane i s added dropw se W t

mqph@lmeo"gbqfe#tqwbs FeacEORMIFEr is ceP %rqn& GAngp. 1nke] @ﬂmol) of
150(3}],{@9 }? Mat@gre(a@ieél A(féer Qﬁlngn%)f& ZRin, a solutlon of 7. 98 g (121 mmol)

- 0X0- pyrrolidine-3-carboxylic acid &
of ggiu@m aang irp40 @gwgte(r ggq)adslemply theftemperature rises to O° After stirring

folHd A ﬂylthég&gk%rpg)ﬂﬂe?etd%vkmégﬁt 'fhe @ftrate is diluted Wlth 700 ml
tetra rOfuran The m xture is to warmto

of mi@er@tanﬁl rcnangfetrsd svarispRAsHONOnRE. ”ﬁbwrgamfcéwef ﬁéeparated then
walIdAQ B ad Soﬁ;@ azqamrgtea%lﬁﬁaﬂemd%n p&g@nea@z;m@and twice

pressure. residue is trituratéd in 400 of

wight 08mltaf aIS@’raw@ecéqumtl@@ of spdiura chlgride-yl @m@&emthﬁ@rgém#qyér is
drf%E %géir%%dl%ﬁg cl,clfa'téji}ﬁf Xftm&mn'm)&b@ &l o@ftélﬁénef ’h}1ie sB?Ehtoﬂld the resi-

materral iIs triturated in ld
dugkisstartdilcolol ptedvapoatal tg epdauthafvolurae pg/:}bqyft 350 ml. The solution is

heg‘é% g1]ad[141 8‘% dobE9he 5@&0& mlf%%e%&%%ﬂ 7(5m%( Qs Y Ich Qlird gl HHR solu-

xyl1c acl ter as a white solid
ticfnve thqmtef@@dm(q\m(pq)ya,l]latg @g@pﬁ@ﬂramdﬂﬁ appaic309 mpkand is added dropwise

tota QBBSHg% pg E‘H Pgdx%egl]p idhlig ePfo )9P1¥1| 100 ml of dioxane while heating to

45((3)1353:11[34;15?@2 Lméﬁﬁadj@h@yl%@@mmwyllﬂ rafsed ko 5@ fos L ihgimand the
hy%r&Fxfo@fd? %%&dycstﬁ%' . p%'é_’ap%taﬁ@ bk 1 9R0PE is280fed t8 04T S Pihe solid

mt§ial Forrded(i8 collegted onizefiltarifoxye). Adire mpphing wathgepsyrytgmethylether,
thk k)%d@l@t 8 Idfi@& BRA Hdgh \?é‘thﬂgf;ghé}ié laree(%tgi'gnf.& 4. @%Qﬂ‘% d?ftheory) of (S)-

treat l'oric acid

4-a ity 1 - [ 4462 fhwiore-berzyl ascyhvph e - mrr@(;hzlﬁoqmeﬂ&'dﬁwhiorade as a white
L +# h k WD 2004/ 026825

SO&WE&E%O@MB@?@ i8W|O:1 -up, the solution is
h)e(\‘ihgbﬂat%bﬁ -Hhvder-beraylmadt ppeiedls Srrozo tryripliding 3 tlleacstanide

l4i -
Inaa%I acrllaf%g \?srrln%frglj}éé?éévfaq de%&bgg{q&%&gﬁlpflé ?Q} 't]ﬁé‘zfcewloﬁrdfgﬁ -4-amino
1 TzhéS -fobiodbérgylosy)-plodngt] -y Aidini-R tame hﬁ’drméiormdﬂql&ﬁethe (8)-N-{1-

d(ﬁ' ﬁu r? %%&yl&big tbh\éﬁﬁ? Wt p})ﬁcﬁ [ %Oy1§ abetarh R4 rystalhne white

so@ﬁ)m IEnAe—=(334L3f(MJoB'IQ)+ benzyl oxy) - phenyl ] - 5- oxo-pyrrolidin
e-3-carboxylic 5 acid as a yeIIovmsh SO|Id VS:

E)E%n? o? g ngziﬂg”‘r% ﬁ?ﬁoro ﬁeﬁ‘g}l&&p IP%] (%&% o]?]yrrohdm 3-yl}-acet-

hydr ochl cmhide A soI ution of 20.0 g (61 nmol ) of
(S)-1-[4-(3-fluoro-benzyl oxy) phenyl ] - 5- oxo-pyrroli -

)\%:R?el % @a%gg%&g%&;w BP&R@ % lp?frﬁggg?é?‘-I@a}]r'g§x§lirc%@1‘d%qethyl

estdrereafter, the reaction mxture is cooled to -8C and
8.14 m (61 nmol ) of




i 0 isobutyl chloroformate are added. After stirring
for 5 mn, a solution of 7.98 g (121 mml) of sodium
w@2i0d@268es 40 m water are added whil e the tenpRPCHEP2083/010356
rises to OC. After stirring -¥br 70 min at 0C, the
suspe, sion is filtered over Dicalit. The filtrate is

I} O TRNNEGOrHhat dsperibsl i Rearamlel2e)s tresiloatizoh ofi{RY 1e(4-
hydpay- ﬁh@fylo S 'éﬁél%lyrro-ﬁbﬁleq %Bb)@yhk ?MS étﬁyl%?t@?[’ﬁéagﬂj&e 2¢)] with 3-

a saturate

' ﬂ{gCF]r%Bg}}v%ﬁpﬁgld'ﬁgg%%@éRbdr{gt@ momvéo%phenﬂ ]-36xorpyrrolidine-
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3Q£rbaxﬁittaufd3fh@tﬁy§é§ie'r'tab DWhRt sARAMETLHBLOL @R, 11)*

thé organic layer Is dried over’sodi um

b%@ﬁ laf‘ie %ﬁ]dlor%‘bﬁlé?r Hphemnl-ofoxa gyrnelidife-3-cirbergic ackie
I8 MRgoadkhahRE tB @E’alt degdt'ﬁled EITQ'E’}QA%&%T!: ?@ H{ngygg&%w off(R)-1-[4-(3-

evaﬁfr%aed to end a volune
b

fluggpt O¥y3-Phsayy éw}@rmudldlge waemylmmtl«mthyaesmrrw@ hydro-
cHIGRPLIBLIE ih anxEQe Wef&s i (thrl sz H0%o- lg{}l%gf g@u %enyﬂnS -0X0-

of the Internediate’ i socya concen

PHRnesyeanpoxdidcidsasadulite &ﬁ’héd%ﬁ:ste/ez&@ 6MaHd! uti on of

ORIt T I S PJOR T Pl
Inganglogaus mpmnerdeeat %FW ibed i Baimpde gb tl&()@ln‘tms rdarhemigement of
R%nﬁ 4—[’83ﬂu$%d5&ﬁﬂlo§f)' gl?e 2 L& H%ﬁﬁ&lsol reg l gﬁ?glylelds the

'gemxturels co 0C an
(R et-wrmenor &[4 leoredenmloxyt-phenyt]- prumtilin- 2461 ety deacioriy as a

witid dolitl vk RpsbeiAyhet her,  the product is dried
un er h| h vacuum There are obtained 14.6 g (71% of

3{, 3-{Fhyorodenz@erynphenyl]-5-oxo-pyrrolidin-3-yl}-acetamide
n|a T l bé di
Inl an[ahaloBodd IHQIE& k& RzY dQQ&Y)J cpﬂllﬁéhlp@g)hﬁglacefglitz e E‘)R_Q -4-amino-

roc loride as a whit
1-pA-(3-Byonq-Bengylogy)-plgeny] ] tpyrrmhldehzwnehydpq@hbmdle]ylelds the (R)-N-{1-

[4= G- MR BER by Sl e§yl lS} &@Cﬁfr s P é}il}lace}aa}rrz]@ﬁ gga crystalhne white

manner to t'hat

SOHéé‘@UBFmﬂ%MK@ 4 am no-
1-[4-(3-fluoro-benzyl oxy)-phenyl]-pyrrolidin-2-one
hl I 1
| R e P DR h bt Res opmapelidin o)
- acet ani dermamigecr ystalline white solid. Ms: nie= 343
(M+tH) +. Exanple 3: (R -N11- .
A izl (ngg]@m @;’J%M{o@)xé@ac&h:eemé alﬁh?&xqég Y 16 ?b g_mrhx of

acet

fozwﬁild[lmpr(ezaqeriabw& letnzhsatedyy 6@‘16?@30;7 P hoSrsoAdtepyaliak talRT, the

04/ 02
R R s T

mgeb of (ROt amimxanid@- @@ro—hehafl@tykﬁpﬂlanylbgyﬂbhdﬁ}z-])_né fiExample
lfj]XIﬁiQ %%gg%{&fb%e&aﬁ:]?% a%}ﬁgf? Ah ?ﬂﬁﬂ—% i ?l? %%Jregﬁx\é @P aciog&ﬁ%qndmg

hygl;rqg é}gld@ pfer treatment W1th trlethylamme and extraction from a mixture of di-

ch(o%m@t‘hbﬂ’e 41?6{\7 Br ?flp %?‘E‘%éh (BF es eﬂ%hlrgé \f,‘-\?{x][o}ég%of?ratlhe Workmg-

e- 3-carboxylic ‘acrd et °as
uppthe regciien mxm}q)d&lutcﬁl voith dlchloromethane and washed twice with water

THeRBbgebid iyt fpHALer BAOE X AN I k3 O R B e 42 ob-

-car an ana ous

tal@@‘% £461bg 65‘%/ N OB&EDW) of PRI} N-{ilHe-( Byﬂhmbgb&hﬁyl@fy)—phenyl] -5-0x0-~
pyhlaed A SR 03RRI KNS RIEDUS et est er with

- 0X0- pyrro carboxyllc acl
dro- chloric acid (37% in dioxane yields the

Exempleli [ 4(Q3NF{1dr(3-Berroyh apxylpxyp hgrenyl] -55e¢pyrrolidin-3-yl}-form-

amide
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pyrrolidine-3-carboxylic acid as a white solid. Ms:
m e=330 (MtH) +. 10 c)

W@ R)o4426803 no- | - [ 4- (3-fl uoro-benzyl oxy) - pheny! | PEIEPI903/0l10356
i n- 2-one hydrochlorlde I'n ahmhhalogous nanner to that

described in Exa rei arran
In g analogous manner tonﬁat descn%ed in Exam ed,t e acy ation o Sniammo 1-

(ﬁhuaro[ Ha&ﬁoﬂ)ug&@lynwwh@w): -oRR §Pynhple 28) %MJGS@JN ¢hi-pu-(3-

b dy
ﬂufew;bégéﬁ%ﬁp%gy 5'(exq-na&raplédlséﬁ}zl%f%rf%mﬂﬁémvtht,sy?%fqlﬁl (yield
3y%Qﬁ%Kgﬁg pﬁp?g@gggg@q$E@s a white solid. Ms: nve=301
(

benzyl h 5.
Extmbie: y1 JautLl G InproahF A AF By Lot PP OB

descri beghjfinfyanpl e 1g), the acetylation of
(R) - 4-am no-

In ;9, aﬁ%@g%ug :rxrag)égygogqﬂa%cllq%%@e@p 4 ]eiggr{lﬁle elytrhre%lc;flgtllgn gf & -4-amino-1-

[4{(#-G8ed- b&@&@ﬁﬁpﬁ&iﬂxﬁrr@mﬁumﬁEmFll@ssenqhéw)d ok)st,{h}[ -(3-

t tal l
ﬂue?gq?:ﬁsn?zgfnogge)) %Sk%\WHI(':gé‘%zO %(yglg gqq_ ?IIIS formamlde as Iv%ght ye‘ﬁow sohd (yield

94‘5/46f(t§ed:rif)u§2/f33n9§n3¥¢(ZM}{-H)phenW] 5- oxo-pyrrolidin-3-yl}

formam de A n1xture of 190 ng (1.9 mmol ) of acetic

aci d anhydri de a 108 f or

Examaple,7 épai/%%l) ar ltlﬂ’éhg‘%%f’é%) Ir?geonefﬁé-%(? Pzrr%ﬁwsg Yﬂ carbamic
Af t er cog&aggﬂﬁﬁ_ r the solutionis diluted with 1
m of dry tetrahydrofurane, before a solution of 215

A QR OnA0 e 0.4 ot B b e ol P Brrsngherpghgentt-
pyfioNdi-208e hfpaeRbede [Exapldn (9] ifl126h1 sFidedhl sroatesidnanecdoted to

added (the amne is obtained fromthe correspondlga
O°‘Ey1dd @mtaawnlorereatedemth 2xatl kb Ammpl) lof tmdtbxlwumﬂmdeﬁ‘l ¢0.8 mmol)

léY?)C | %ﬁg L m‘il&lre & lggt téj Jwarn“l" FA ﬁf%gg fs % f(%’ldhour For the

orne SUS ensi on
w&hrnghtpe dwhldromgthaup and ‘Weter ela@ddcﬁ]tor&m reacdon mlmulrcu {lbd organic
di chl she |
lay‘eﬁg ss?ad%tﬁfl Ife geov T %Oé:h% al\f\g eaag ega\;ﬂog%e%ﬁv'fé@rs g%’btalg’e% 203 mg
(76%l d‘f aﬁ&br)a)rtff Rﬂhbbféhtéﬁuofbhmylamé wienyl] &i-nea py26lidig-3-yl}-carb-

e
rjilc fn&d (%ﬁt]%ﬁ gt Y gsb e‘ﬁ}i’yﬁ sg(lg;\kflghné ey-|3]59 &M+H8
pyrrolidin-3-yl}-formam de as a white solid. M5 nife=
Ex3afpld St H)(RS)- B ptv(H- Eltﬁro-bﬁ)zyw;q:)l:phfwl ]-5-0xo0-pyrrolidin-3-yl}-urea
(3 Fluoro benzyl oxy) - phenyl ] - 5- oxo-pyrrolidin-3-yl}-fo

Aao 1on ﬂzgso\@?a? ﬁp% Jﬁng%?ﬁgfts(Ré dan Elggl?’{@ D ﬁﬁgr(i Bé-%yll Q%)alghenyl

pyam}ildat -2 amedfydfcShlotida r[rExamaple 1£)] in 2 ml of N,N- dlmethylformamlde is
co[o@égﬁ{:@%;qce%@éggég 2SI DYoL B2 iopropyt
ammg %ng 36’73 HIZ\A%' R0 S X‘ielhcﬁs lgﬁgf)gx)ﬁﬁ{eg%g xﬁxtﬁéé’o : yif{ t%rv%?m to RT
and &ﬂIreHZSr 4 My -IForFoheEWaﬂqnh@uﬁ, th¢ Rpcthprlixture is evaporated under re-
HENEE o T T

WasfheEW&ilh'm'aﬂBer4AftE1h§ePafa§4babf thie omgan(d:l)lyeﬁ aadidngng over sodium sulfate, it

is %BP% i % bgeﬁ e(%( ldg %/ %ﬂrﬂ%_ F % tlzg %Irgdg H&i&t A "RPF$natographed on

silica gel using a gradient of a 95:5- to 90:10-mixture of dichloromethane and methanol as

the eluent. After the chromatography, in addition, the product is triturated in ethyl acetate
and sodium hydrogencarbonate at RT. There are obtained 153 mg (60% of theory) of
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fl uor o- benzyl oxy) - phenyl ]
-5-o0xo0-pyrrolidin-3-yl}-formam de as a |light yell ow
W(smou/nze(sys eld 10 94% of theor y) MB: nil e= 329PCIVEPH083/010356

Exanpl e 7:
4- (3- Fl uor o- benz ony) phenyl ] - 5-oxo-pyrrolid
R%}T?gl%fj(’} E1z=,1ar<>olarqrrZ«)floxzsi)csprare rowfrehgm -Zgllotted ps WhpGlid.
MHQn(eQ?,M yel)), of
anrno 1 [4-(3-fluoro- benzyloxy) phenyl]
pyr oI|d|n 2-one hydrochl oride [ Exanmp )] in_12

Exgmpls %hi RSN Halde 3r%lue%rbb%Yb@fv)xshmllgﬁexwmeéwwy

treated WdihamdGifdnahdigé nmol) of triethylam ne and 64
| (0.8 nmmol) of nmethyl chloroformate. The m xture is

left t RT and stirred for 1 h F
A S0P Rom 3D O BrheR & ik - Ca oy 0k phsnil-

py&ﬁﬁam ¥ YRloriliB ?Eﬁ&ﬂﬁ@m ] inl BYEHS diShIsFRAERLSTs cooled to 0°C
dri ed over Sodium sulf and evaporated. There are

andistiadessisctly20S tergwith ZB@/@Lb(fZ 2trlnarml)y()f tnéthylamlne and 64 pl (2.2 mmol) of

B e S TR B P SRR

resajondnixivise isnB8ESH8viCdMrith ’Wat&,XthB’pf@n& layer is separated and drled over

B e s e L cre m sl o

sﬂ(d&%}:l ubirgy 98- l'm{(tfﬂm( &F dﬂ:hlommérhmﬁ)ahd)ﬂyéthmtﬂ rayt}ie -eluent. There are

bR PRI P RS RPN AT RS ety BhefinT5-oxo-

p}&ttﬂxdefs&y‘]/}einythaﬁwﬂfedaﬂﬁdefas 38hite s12d. MSmmley30f (M-H)".
N-et hyl -di i sopropyl 25 am ne and 307 I (2.2 mol) of

L S S S e A

t he reactyljoacetanxidere is evaporated under re- duced
pressure The red residue is dissolved in

A SHFBLPbOMLBE 05 8PS BE BTGl PIETS aub R BRI M obenyl-
pyrolidivg 2 @nehydaghlonide jEfaele 2§)] in 0.8 nelvePyNadietkthydfoginemide is

R T TIE C T TR A
m%])Sof h&h qu%poz[&:t?é’éeuﬁ“ﬁe Pé‘suﬁil'ng lBE% %@Emls%gteﬁ% beaghr 18

he eluent. After the ch aphy, in addition,
thﬁe Fpr Beeurarking-up, ithe Feastian Mixtese hwaa@eteals eherenfigr, slriesighe is
dlg%WeQ %Hﬁﬁfo?@rﬁ@ttlﬁn@&nﬁﬁe sIMEhE wakiRdoRkRl REds ?rgcﬁo@ﬂorlc acid

0% of theory). WO 2004/ 026825 PCT/ EP2003
(1 1The organic layer is separated dried over sodium sulfate, and evaporated. For puri-

ﬁc(alaé)l t{1@ c1[1141e i)goédcy Qrc‘ﬂ glla?ﬁé@ ol Bﬁw %ﬁl uﬁngé @? Qyﬁ}}&)@l.llﬂe df di-

a as a
c@r@m}@ng and methanol as the eluent There are obtamed 30 mg (28% of theory) of

{ ( i \ |
O G T B B o By S ppmide oo 2
wb@e mdnﬁa’@ /e5$378 (M+NH,)".

(RS)-4-am no-1|-[4-(3-fluoro-benzyl oxy) - phenyl]

di j I I8 ‘3

BT o S R NP Rolo A RloS L Dheraligy B prreoticin

treated wi-vhapotgmidg 2. 2 nnDI) of trlethylanrne and 64

I (2.2 mmol ) of nethanesul fochloride. The m xture is

ASbiutibRf I m g@o B af) o@ﬁ;) £ Qfmﬂd" ¢- mglﬂlﬁﬁo %@nzy;l{gﬁ -phenyl]-

reaction mxture Is was

porefidine- cpraa}é'rim%ﬂ@@g@a{ﬁmreﬁleégﬂ ig ﬂrSe‘al @f\l‘éN -dumeshylfarmamide is
tr%%eci?#cgesswel thel\éﬁglg gfél on%ﬁf f}f\] ?hﬁ oduxég}g]rtopyltamme, o)y (ELF(O 3 mmol)

chroma
of difluoroacetic acid, and 102 mg (0.3 mmol) of O-(benzotriazol-1-yl)-N,N,N’,N’-tetra-
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silica gel using a 98:2-m xture of dichloronethane and
nmet hanol as the eluent. There are obtained 235 ny

w@ 203afs23 heory) of (RS)-N-{ PCT/EP2003/010356
1-[4-(3-fluoro- benzyloxy) phéRyl ] - 5- oxo-

p rrolidin-3- nethanesulfonan1de as a white solid.
vl upﬁrgmgﬁtreﬁmqq))borag( 9 ot &T, and thereafter, stirred for 6 hours. For

thé whrldng luH ot'h@ re\i'cﬁén [rrﬁxt(lﬁe fsleVopatbe Hﬁ&'erqe&ﬂceg Iﬂ)@%&’ﬁﬂe' PhidPesulting
0- pyrroli X -acet am de A solution of 100
regigucsis gipn yedolp 3 ml of 1chloromethane and the solution is washed with I.5 ml of a

safuPted sﬁml@ﬁ)of sohﬁnﬁ% thg@ﬁ e B Q)Syl’)l @l}}gﬂaﬁc}hlonc acid (0 &T{l N).

pyrrolidin-2-one
Theforgamig Hh%étSWlWﬁﬁmdd@nlsélfatf &I@b@\@ﬁom@b Qspveﬁgntmmuhe crude

m&t@gall s élgoﬁlafﬂg?aﬁheg 1lf‘cta %31' sHilolaSBRY- ﬂf?)\(tj_lﬁﬁé‘%frlﬁclﬁ %n?éhane and

net hy fl"uor odcet at e resu

m Pr@@ ag ﬂ@ﬁé\r@t &herﬁsalﬁ ehtadnrd2d 890 SPoef theon ok é&)r 2,2 dIﬁ;moro N-
{1t [%le( 3D MBasifoxyd! gﬁx gﬁzgt 6)&% fd}’r\[/ d}‘lf’ > 1 &YARRI AL & hhite solid.

ereafter, the’f
N@r@ﬁt@?@ﬂﬂﬁﬁ%ﬁ@ .and t he solutlon washed with 1 m of
hydrochlorlc acid (1N). The organic layer is

f: eQS) ﬂ&'zeﬁnﬁﬁ&fo-ﬁq@- H- oﬁ‘@%@nzﬁ&@) DHRRAT 8L pyrroli-

puri- Tication, the cru product
chronatogh@ﬁhﬁha@ﬁﬂskklca gel u3|ng a 98 2-m xture of
di - chl oronet hane and net hanol as the eluent. There

A?&;éu&%ﬁld}ﬁg @911@9013 gS)OAI -akf}RR 3{1 (9fﬂu%§ beﬁzglmfy]) phergll

| uor uor o- enzy oxy

PYBLQYigin-gtang hydgo ﬂO}rLdadéraamla ég)aén &5 npltl ﬁec}lé@lomthawsm cooled to
oS R OD R 05 remal of issiodgmine e gh 12 memoD

ofGrifineropystic atiddinhydr3dey The a@eti@minibl@ur is Rifitbivinob RI0&hd®irred in

3. l) of . . . .1 .
to%a%iurd% ?ﬁgufs Fgfr ‘ihg V\fqr]ﬁlélg lebBWf%CH%})mlﬁ%ﬁW c]ﬂute»giownh 2 ml of
dlpbdbfc@ﬂldtﬂarfe- Phensulfiygselatibeis vigh{Exmasalieh 2glofiwatdd, the Bi'ganrc

f or mam de [ ated su SSi V.
lafes i Sebiugle] St 9o 0 ey SHEBEE L o BBt g crude
mateBh)is clﬁf)rrdﬂtcfgr&.{ﬂ‘l‘edaﬁlesﬁlic@ dlaisthg 22086 - AIrub@of AciBofomdthane and

mo%éﬁ%’lgég%%gt%%fGQRﬂ%@% mg él\[% )) o{" theoy}\i? of (8)-2,2,2-trifluoro-

Nn{&t[h)(BLHMb%hiy%)fya-fﬂh@ﬂﬂPb sxoadyerdlillBirelyljabcelimidansla white solid.
N@he;egﬁ%f&%ﬂﬁ%irred for 6 hours. For the working-up,
h& §% )xture is evapor at ed under reduced
pressure. The resulting residue is dissolved in 3 n
Exafmplé thl qREJWI-[1a{4s (ARRiok¢+BeisAyldiy)-phenyd]-Dasb g mlidh-3-yB-

m of a saturgted sol uti on of sodi um hydrogenate and
with 1.5 3f28¥%ydrochloric acid (0.1 N). 5 The
organi ¢ phase is dried over sodiumsulfate and

a)(R3por[at(@cFludrorbenuyloky)cgidngl),5-bhep it bltEine-Fedaebd@lic 4&d methyl
chromat ogr aphed on silica gel using a 98:2-m xture of
eHfi'chl or omet hane and methanol as the eluent. There are

A@&hﬂbmegs falg (P03 (88D @lff st)ep(nﬁhyd}t)x;( he@,{l)'Z»SQin)l-rleiédh‘dMe -3-carb-
uor o 0 en 0X0- pyrroli
’§11Lf G i e Rlg £ b P! oAb aabY brepioriyidy 55 mi
i ZfGTﬂAQ(%rlobenzyl brorr:llrde and 5. 88 (42.5 mgnol) of potassmrr|11 carbonate
I or uor o- benz eny
arrcis &15 T SHFE B Qb6 hotih oy SHA USSRt Bpchgn icure i
dit@ed QrtB etH?thete@é and extracted W1th water The organic phase is separated, dried

3-fl oX
oxger sodlum & ulkite an[l evaporate un er re({]uced pres gure r&:eor purlﬁcanon, the material

obtained is chromatographed on silica gel using a 98:2-mixture dichloromethane and

methanol as the eluent. There are obtained 7.18 g (98% of theory) of (RS)-1-[4-(4-fluoro-
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pyrrolidin-2-one hydrochloride [Exanple 2g)] in 2.5 m

of dichloronmethane is cooled to OC and treated
wgaomeesseyvel y with 901 (0.6 nmol) of triethyl ardEPEN010356

50 | (0.33 mmol) 15 of triflédroacetic acid anhydri de.

reaction_m xture left to_ war and st rre
benfiiony bPRFY Lrp icprg-Eep s & carhewltﬁ@%?w%t% gs @ e solid. Ms:
nﬂ@quhlgpt *xture is diluted with 2 nl of
i chl hane. The re uIt ng sol utio ed
b)(]@\ﬁ)ce?%(‘% yoratbenEylgaD & en 1}@9(&09%;@1&” ingggear Oéwhc acid
SepalsRnest7.19rd @d. MﬁolﬁgféRWF- Mkffmoe@ b@ﬂﬁ&l&&?—@h@ﬁ;ﬂ}ag -oxo-

FOf purlflcatlon he ‘cru naterla
pyeRkdingtlogrhowa 266 rgrthvlceateg@l 10fsmhef ascdgtion pf sedijims hpgroxide
(19 &hr a‘i’é@&d@ﬂ%@ra%oﬁgaﬂ'@g haalund$ a tREr RIWUEH is obhe{ed. The

ar e “obt al ned 51% of theory) of
miggyre 5 hpatedite ﬁ@ﬂquolr &-hour. For the working-up, the tetrahydrofurane is evapo-

ra’&'d hﬁderﬂredg’cefdlplrlersQreb'?H@%h&‘e(wspﬁﬂWdﬂtalﬁe@ fUiRYEd With ¢afer, then
yl'}-acetamde as a white solid. _ M5 nle=414

ﬁl’(emdN § whitg prgsiuet i greatefgyithyoluene and evaporated under reduced pressure

to }?I{:lé\ée((:é?ghtﬂ ﬂ{eowa’c%n Tk Q¥fopRIBMIation 1P Ped¥d fHRtd SHnBys. Fhifre are

obtRsyd 3.7§ g(w/o ef t}@p%w@éﬁ&%)rb%rj‘l Breieybqnzglogxbphgailod-pye-pyrro-
l1cf{1?e §c§1%ro dc%cpasaacsklﬁiité@ﬂlhyl ester A solution of 5.0 ¢

Bi@Hlﬂ‘l( - Flparekyngtaesyphemlloxoxppyrolidin-Aellscashpmic acid tert-
ug%)égtlep acid nmethyl ester [Exanple 2 b)] in 200 ml of
butanone is treated with 3.55 m 27.6 mol ) of
A goletioroebh g (15 bmarltel @ 1548@-fpqras eBZY}ﬁ?@[))P}t?FlYl ]-5-ox0-pyrro-
ll(%xgd @%ﬁtb%%&lﬁ@dc@ﬁﬁ@nﬁ?ﬂ@@%gﬁ%mﬁétld'ltrrgateéwﬁh'1r7r6‘5i{dl @%.7 mmol)

for our s rking-up, the reactio

of d-matirydmiogphadine yf le&geaﬁer,ﬁhetehgnona@mﬂarees eorrdeckbor A8 angl 2.08 ml
1‘9"7%\5@ éﬁ'isob ﬁf ?195%81‘ 2tPHRSAdES A?L%p ?t'iﬁ‘fn%ctor g Hrﬁda solution of

over s um s ate an evaporate under “reduced
2.0 g mmatbef soditing pzide inokd, mk efevaiertase pdded wipledhp kenpesature
rl%g O(I'W@ AGLA HﬁQg Oy & thlif OQ@lthejﬁis r?ﬁ dgluf@d it $00 ml toluene
% ronEt ane“and et ano e uent ere.are
argbraisfesred intb@ p98Yy finnehdbe yygacfc ltyes)s washad twiice withg00 ml of
nzyﬁéé %ﬁ%@s ﬁﬁm&@%}?@g%ﬁ%@&ﬁ e anc?t%vrce W1t 100 ml ofa saturated

- pheny 0 pyrroli1dine- car oxylic acid
soﬂmtdmf seéltuelr chderide. Whiereafterothedrgavs: 1ay¢ﬁ1edﬂeci>,m¢r coippsulfate and

t8 luti heated gra-
th?é%)venit IT vagﬁra't__edutgregd%%hza Yolum§ of %beor‘lly iml '1(;1;1(% sopu }Ornollsl eda ed gra
dypdly 3o &@’Etﬂnéfkelptatatbrsdempsta‘spe |3©mm@fT eregftey, 32Pmif (376 mmol) of

teg?@dtzin& %ﬁﬁ)eed%nh%h%én{t{ﬂé% &ugz %%b?yf@r 1BRSRY. ]Fhéb@?é Oolvent is

t
retmiovecﬂ uad@ohquedrprcssulsomdj;e ?;lﬁmo % dléom@t%swf}:hsh gnéﬁm ge using a
%ai‘d %@ﬁ%&taﬂsnét &m&ﬁgrh 49t tﬂ o%h r%‘aréjolﬁﬁﬂed 482¢g
‘e 1's heat ed oc'f our.

(79%‘ oﬁtheOIwb)Df( Rég-{lid 4- ﬂﬁhldr@{bﬁwlqqubphc@rhbST(Q(Oep]yagdrdm—?)—yl}-carb—
t ed i

amactagzldntg 1 &%&P?segwg{tg ?]o%l*dr ?IS Pd?ﬁéﬁr:l' (tl\? Fi?gf:gy _?_Ee

dVMHS) et~ ﬁmmitudt- (4 &-fluczatbedzmiotyh- pﬂ?@h}db@@rrah@nezf-apghadr@ghlorrde

Id]'l.%g%g 18 %glgl(f‘h gxr Scﬁ%ljtlrcﬁetscrpoeaﬁn p%lat s d%]{r%a&vtageeofvt’ﬁe fl-butoxy-

cafheyd gemfp ofdbt Ryeld-[3- (ASﬂlg)ro%%mxythé]onxA] 5edxo-pyrrolidin-3-yl}-

9.8 Y, ]
%F%%H: acgiél tggcﬁ%dtkl %{e(r; ugg 1d1 m}ﬁﬁ%@%}]&? Iélgciﬁgj RYIhifo-1-[4-(4
fluoro-benzyloxy)- phenyl] -pyrrolidin- 2 -one hydrochloride as a white solid (yield 80% of
theory). MS: m/e = 301 (M+H)".

e) (RS)-N-{1-[4-(4-Fluoro-benzyloxy)-phenyl]-5-0x0-pyrrolidin-3-yl}-acetamide
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c)
(RS)-{1-[4-(4-Fl uoro-benzyl oxy) - phenyl]-5-o0xo-pyrrolid
WO p603/03d825 car bami ¢ acid tert- butyl ester 15 APGDEP100D010356
of 5.16 g (15.7 mmol) of -24 -
(RS)-1-[4-(4-fluoro-hbenz Io% hen¥ } - 0X0- pyrro-
InjangmnaleggucaamestyP ithat dercabechiAamplot sb dhe anefilationat sRk4-amino-
kl_ﬁ(zi ﬂﬁ@itoege Qy)]- K& ﬂpﬁ%d?n—meélel&’sf the (RS)-N-{1-[4 -(4-ﬂuoro—

o i'ne. Ther'eaf tion mXtu
bengy @afarréanvlé 5= qmmal@n@syltnacetqrmsiews m’rﬁnge sekid (s@dé 88% of
thg(l;}lypq\gf,qﬁ;@atﬁg,am}aﬁded After stirring for 3 mn, a
so ut|on of 2.06 ¢ (31 3 mToI) of sodium azide in 10
ter are added wh the tenperature 20 rises

E&ﬁ@%@l‘l Af(RIN-¢1 Htﬁbﬂfrmbens'lwarphﬁnﬂw a¥ecb w5 talisknrsidh
is dilutegd.iidifle 2009YINIRIALEN 206k a
separ at ory Faasre The” §F LARF fup Sy RRTL EREGR S0k
wi t h 100@ymtoligin-3gllsegetansiled sol uti on of sodi um
hydr ogencar bonate and twice with 100 ml of a saturated

lef@éegtﬂaean afo. §9g'(@'mn9ab Htl%mgtéﬁm%ﬁgt (R%)E arge -ﬁ‘-uom-

r is dried over sodium sulfate an sol t
be@z par Rheayl & -exrpirohdia-3ydi-aeiamided Bsunpled 3nds. penfhemed ona

pre Argtlteoaufaﬁf@@@tc%ﬂngﬁ gcﬁﬁamttwbo &Q&trémg 1%% ﬂjo“at 35 ml/min)

t I S terrperature erea
usiiepd 4:1 efixturepf nJél@Ptano and¢thang dethezheent ffkhend aate@béalmesi 100 mg

(394 6frtﬁg)rg} dﬁgg}’&% %gtgraﬁ}" {P)- NTﬁeﬂ}n%hﬁ%&%l Y& okyc') %henyl ]-5-0x0-

el
rermve er uole ressure e resi
P& Flislive® ag-agstardide AVE: m/@a 342 (M{igiy aad 998ng(3r$i"/o(ofjnheorm of the

la@%tglglngggs%ﬁ{%gﬁ})e (- _ﬂ;ﬁ&o ?@?lﬁéroo‘?ﬁ ngg)xﬂ?g%}{yl -5 ER6Y, pyrdli&in-3-y1}-
acgtajnjdg EMStrub’m e yfﬁﬂy?-acbhemwh}tescloi(o pyrrolidin-3-y

| }-carb- 30 amc acid tert- butyI ester as a white
E)?aglgﬂng NQRS‘)”I@-TI ﬁ@ %44 @MEBOPSH hen 1 5 oxo y1fy]rrohd1n -3- yl} form-

pyrr
d| n- 2- onearhlﬁérochl oride In an anaI ogous rranner to that

described in Exanple 1 f), the cl eavage of the
Intaerf' Jna Bﬁg(bhanﬁértg(tﬂétldegfr Qc@ a?-t]ftm &'Bsthe{acylatl?n 8f %RS%AL amino-

| uor o- benzyl oxy) -

11 1} (Maptfahmthhph@wﬂl bmqhdnegt@w hyd, mdaiﬁtfample 13 d)] yields

1?5‘3%: %' gﬁbzﬂy&ggéeﬁ{}ﬁ )ﬁ/&%}leréry]a ?8 &J];'r i’ld n- 3%7%} formamide as a white

sqlnyidw@leitﬂ7oﬁ”/ﬁ>@éﬂa9r>é M tnée=s@8| (MK el d 80% of theory).
NB: me = 301 (MrH) +. e)

e 1S T e S0 O o B gD 1P AR

24 In an analogous manner_to that described in

ERaind+amingy)-(4thsazdest pheay!) dyriefidi=g -apediyilrashloride
Ir[ # a(réicf%ﬂ?ﬁﬁnﬁ@t”t@f%&’ﬁt&cr{%@& iy Ean ¥ § Rk A2 he tert-butoxy-

y| el ds "t he
[154dsenzypepri phand}) ri-gxgpyrrglidinadriyecaghamic

L INE
ac?d Yo B@tyis&ltérqucééhﬁll q c??y{ lg&h {REREVnindB- (4 &7y R4 phenyl)-

pmrq?l 1(14’41111 q%@rzctq @%Whl‘wwe]m@'(}]leléﬁé%mfﬁbmrw] i din-3-y
(}ITS%Q@ ji?@%ﬁzﬂﬁ% él%? g”‘ % g%rrohdm 3~ Zl(l -acetamide

Inarr ¢ qa@tlﬁn@nym}toath@ttc&ncird@ nthag@miarlse,u thaaestylgiqpofghe (RS)-4-

a&lﬂT Zt Rk zﬂé;gt LG n W hyRRBAE- 2 TRE By dfSohtoat yields the (RS)-N-[1-(4-

benaieyy-ekey pRepHprelisko3 gy i-scstanidn aga yhite adist GirdR1% of

HeFXAMMs e 3dsspefrhor med on a
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lo preparative chiral HPLC colum (CHI RALPAK(r) AD,
pressure: 17 bar, flow: 35 mM/mn) using a 4:1
wOorRootea2of n- hept ane and et hanol as the el ueneCT/EPE0&010356
are obtained 100 ng (39% of 2bheory) of the first
elutin 7%; (R% {\Tbn é
Expmpledl % | (BpbNoEnly %ﬁlyyr%h@wyloycym&ﬂl -5-0xo-pyrrolidin-3-yl}-
yrroI i dlagetg?.lme} acetam de [M5: me = 343 (M++ H)] and
ng (35% of theory) of the Ilater eluting isoner

a)& %)4 1[41-(£1Eimr@=hf@ﬁ219mWlﬁnﬁhér@m}pﬁr@@n@wcrad}qmtiwcﬁ taethyl

esfe} 15 acetamide [M5: mle = 343 (I\/H—I) +], each as a
white solid. Exanple 15:
In[ag apalogpyoreniss e waéﬂwrlbmﬁﬁqanwl@woa)pshera&ytamon -of the (RS)-1-

(4 HX{%{&Z ngxfgn%jaé Bxéﬁgﬁ‘aml g84Sy ﬂ@£a§ ﬁlftxgﬁffestgre&%ﬁ,p@% b)] with

acy ation

2- ﬂucfmbenzyt btmm@lfb@mgymw)cathemtylaf tlmms@atllﬂl“ piells OR®-1-[4-(2-
ﬂJ(f)YSj %@ﬁfﬂgﬂ&&g %‘E %ﬁr?%rogpyégbrlgﬁeoi 'y?x}bg %Q Igeth%l ester asa }wht
vellewy polil Borrdthedey)as awhite sol | d (y| eld 77. 5% of
t

OB el ety s RPN ol
na@@na]@g@[@s magner to that described in Example 13 b) the hydrolysis ofxche (RS)-1-

A L Sl g
the (Rﬁﬁxlaw 2erﬂ110fq bemzryrbxa -pherylj e5-oko-phigroliding - carbsogdic 28d as an

fgggngF &@z% f'ﬂ{]e%r)ﬂ
enzyloxy enyl ) - 5- oxo-pyrrolidin-3-yl]-ca
c) I(B@l)ﬁ‘ﬂ'(ﬁm@@rb 4~é2¢ﬂubm ¢n éﬁ&pﬁ@yﬂmﬁrmhﬁlmﬁl}om lyldgzhloride

In a%eang g us'm é}QO tljl géscﬁﬁor | d@é)ﬁﬁ&f % Itl%e Curt us rea(rané?naent of

di n- ne hy roc e~Sol
ths(ql%)of 4-|ﬁédlmpyo-bb)zyloxy) phenyl]-5-oxo-pyrrolidine-3- carboxyhc acid and the

hyggﬁ%sd\tt{dtﬂle Fn‘tex%?&ﬁé‘cle F%)égygﬁ % HdstRe AEX{nEIgAe Sg Irt% ?‘Hd%lrg -benzyl-

n an ana nner
oXFXx-ghprid] mylgphdmt?eoa@b;td]bdﬂwrode asfa w}htr. SoRS)(vidld 830 efithenyy). MS:
e_(ﬁb ka _}_zp]f +oxy phenyl ) -pyrrolidin-2-one hydrochl oride
s the” (RS)-N-[1-(4-

t(@ﬁ)z-w Ok {4-phEdry -bsn e pphemilj-Bioro pyytdlidacétydimatnzde

i R i T T S e

1-147(2-fRS)o-berfzyloxy)- phenyl pyrrolidin-2-one yields the (RS)-N- -[4—(2-ﬂuoro-

e}iz;lg'}gézplﬁngli 105 eEé)yrol?cIEX 3%1? {e}lrﬁ%'e%)s(g 041(5 leegia 58‘% of

UOI‘ O-

thecpﬂbeS]mﬁet—'f-ﬁMl\/bl;H) ol i di ne-3 -carboxyli c aC| d net hyl
ester 5 In an anal ogous manner to that described in

%ﬁ:ﬂpd r o>]&/§ S Z)I%)ﬁ;\]{]@ @‘l @y%a%lﬁ(?r o‘?ﬁ eggﬂ%léﬁféhﬁl&w Togoaprglidin-3-
net hyl esfleacetdmiepl e 2 b)] with
2-f1l uorobenzyl - bromi de using cesium carbonate as the

a)ft(?ﬁ'gt%h enz-;ﬁ)' Zh qﬁtrp@ }it{l }é]x%enﬁf}?er ol i di ne- 3- car boxy|
Alisespagsion nEdHhg eﬁk@uumshydndie @t digedrbiowisoil) inh 10ymiedfdN,N-di-
m?é(gf&f %Iﬁﬁ%ry %oledoto k?))’C Thereupon, 5 5 Ql) of diethyl (4-pitro-
i iy il or o- benzyf >Py51’- pﬁ %yﬂ B 23 F 8]|(I di

bmyli&ﬂmpb@)@zé are addedjpdmoamsaﬁl?eﬂeagwsnnmnﬁe 1stleft tdvatrm to RT

gfeilkfgrdl ‘5'?1ours erea €T, tgz m&tﬂ?e ﬂ)égol étl 1198 fané Q(seolution of15g
(12 1 mmol) of 3-fluorobenzaldehyde in 5 ml N,N-dimethylformamide is added dropwise.
Stirring is continued for 30 min at 0°C, then at RT. For the working-up, ice and ethyl

acetate are added to the reaction mixture. The organic layer is separated, dried over
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[4-(2-fluoro-benzyl oxy) -phenyl]
-5-0xo0-pyrrolidine-3-carboxylic acid nethyl ester
W@ 2@aiz6823 he PCT/EP2003/010356
(RS) - 1- [ 4- (2-f | uor o- benzyl ox¥9 = phenyl | - 5- oxo- pyrrol | d|

ne- 3-carboxylic acid as an off-white solid (yield T
maghesiya srkjate and eygporated under reduced pressure to yield the crude crysta line

prc(d%@ W%Mf&? récr{z&ams%th BQHPa Hﬁ:&éi/é merahawbﬂanpgﬁré@i i1g

-one rochl oride In _an anal ogous. manner to that
82a/e9’éﬂxewa of zE)Ekél#BrCE3‘i2ﬁ§£ mttrﬁ@@xlr)tzn%e@yl} -B8RFeaR ghEHow solid;
MSOfm/eLﬂB -1- [4- (2-fluoro-benzyl oxy)-phenyl ]

- 0X0- g rrolldlne 3- carboxyllc acid and the
b) H@/)d‘if-d)?-yﬁ Fuqsp-phisayl) vingtnphen¥leEing ocyanat e yi el ds the

A &R@onﬁf@rﬂ 1:?0(21|0 n[u%oﬁ%g)‘ i LfRfo?ojge[Qle mt%}?ny@ﬂﬁm‘xb’% -benzene in 25

one rochl ori de as I t'e sol

o] ¢ iytcaB9a isushrsorh sxgand.2hergy e, BOEOKavRAFat Riand stmos-
phérRCS% e%u{‘e &url{x 2 ﬁgull: | 9 ﬁ??yn‘:pﬁ)ﬁ}ﬂhnp&?%i)lm (5%) as the catalyst.

yrro -ace I'n an anal ogous
Fontherearking. mmahe @é@m degradrovex Bhgsliband g, requifang solution is eva-

poga(ffc[ Mx%cgér fr? r fhRh p Rhird I BRa rnaterlal obtamed is cr stalhsed from a mixture

or o-benzyl oxy) - phenyl | -pyrroli

of gthet atxl hdpéar(eRS)ynqid { B B 462 %b1of dmooy) oF (E)-4-[2-(>- Huoro: “phenyl)-

i pe P {"y pgE S I B L ALY L ACT o 3as7
c) (MBH)E)-1- Bcészﬂ—@ ub80o- pbaggl). (flEyL tpheqyl}- 5{<z|x.o P)g.rohdlne -3-carboxylic

acig3- Fl uor o- phenyl) vi nyl ] - phenyl } - 5- oxo- pyrrol i din- 3-
yl)-acetam de a)

A figture d1600 meg 3-4 @a(ol) ofi(E}-4ReByllycsotpdeyyl)-vitylinpleanglamine and
f
368 H’?%@r%sﬁlg{blgéf 1%c3m?3ﬁ8 }Zé%gédl{g IQUQL ;/Asﬁ%oé ?r;g)%? gféé’?‘?ﬁéd faterial is
coo]@d te B TtamdDbereafter éuip@wltnig ®lidgs (zorasedwish pthyt acgtaés tiqyyield 568
mérﬁﬁzn"{otec%c nc@(h%)o E@SP gp '[‘Za fﬂtﬂéﬁ) v\ggg]% ‘H%ﬂ p‘ﬁ@?gﬁ? :8:0x0-pyrroli-
dnset—chaé:@xybcr acld &s mmlesllowmewéalﬁﬂ\é? m/ered 24 MAhé. i s
S E 24 8 A N B VA G
acalddgebulyloptar se. Stlrrlng is continued for 30 mn at
. t '
A 90%’1%151? gf‘ laS?)emgg%él(g%{mchrﬁfe égfi{'g é!ﬂﬂrzn )B(ffﬁll;rozg %ﬁ%ﬁﬁy Ivmgﬁ -phenyl}-
5- baypyrrohdme@a«raab@qmc deid &u2 o of tephpdofireasszsoled t0-15°C and 63
/ 3

a or i cggop 115%115&1 c}ﬂaoﬁ‘gfé)g}%pr é%és %&rﬁeeﬁ;%%é@&% gﬂ%ﬁ 5 mm, 2 solutlon of
60crng (;@ a2 tnrmi) ofsociiun zidevini @6 el fwager iy elieyisTlad Ilnm]artel lmtlrred at 0°C
fo&?:? ;s tH'e ![Jt;tg V\%frmect lﬂﬁr TN ugnepl%% aoe argi ’&1%%1late€1]soﬂlt1og§gv@shed
witheh sdtufdtubxcﬂ)utﬁ)d @ spdium hydvpgrmayibpettechyd drgaiie kiyenie sepairated,
dr[wélyci S l g}vggn?%urﬁ ﬁlélﬁys)angi evaﬁyF%QMﬁder T %l%ﬁe% glc)e&sure T}%el rgsn1due is dis-
sobfed 2n 8 Inlgpftdldemaarid)the solution Warmed to 80°C. After 30 min, 1.1 rr_ll (1.2
m%g)l) ! tferltl’l)ué?rhcé IaLLe acdélf%?%& {wsa nﬂfy(ﬁ)é_%tnlag golr{al ?&%ﬁ%z Egr’eth'e rv\rorking-
uph, hiee eeaéticr mishycirio gepatatd aid tRT cardd pacduas dirptthrcheomatographed on
si %?%gﬁsru?%g/gg g g‘g?cﬁlggo ?1§P1;J9§fplg‘hg%$ a4 1dhrget(?lf n{)zll tthe elfuen? MA frer
crgsttllibaton fremfett et €104 dngiBE9% diﬁthairlyl ofa(gﬁ)-t(ﬁfe (il e[édth(Brtbloro

educe

sol yti.on i s e 1o pora n
Ry Rl efe B nRaRER i pfietash iR BB sRet P gorined
as a light yellow solid; MS: m/e=397 (M+H)".
e) (RS)-(E)-4-Amino-1-{4-[2-(3-fluoro-phenyl)-vinyl]-phenyl}-pyrrolidin-2-one hydro-
chloride
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35

of ether and heptane to yield 1.32 g (62.5% of theory)
of (E)-4-[2-(3-fluoro-phenyl)- vinyl] -phenylam ne as
wa@eoosn2sge solid; MS: me = 213 (M+. c) (RS)-PE)/ER20p31010356
[ 2- (3- Fl uor o- phenyl ) -vinyl] -27-
phenyl} 5- oxo- pyrrolidine-3-car boxyl ic acid 15 A
A salwtion of K4 89(0. Agmpl BofifRS) )(E)of(I( [243-fupro-phenyl)-vinyl]-

LA e A e

futemgris tredted wishtl8? meenf by drachlosic aelddBE}ﬁ) tlhemAixtund js warmed to 45°C
f j e

fofe ? ﬁ{)ﬁﬂafchgx a?fte \E‘l?%err gﬁfg{ng'fgxglgssﬁddrg ?116131“ t;fﬂetﬂf?%& ?) %@1}5 Pltes partially

frqiREe (eBytidn fdcture which is evaporated to yield the crude hydrochloride. This is

re%ﬁstgfﬁééd Hg%xoetlﬁ)%}% ivz: 7ZY %%L%%‘?Hé’org (%' (ﬁégé%&e{aﬁli%:l—{él-[2—(3-

flunire-pheB@A%-vinyl] I—phenyﬂ@y@)ohdm -2-one hydrochlorlde as a white solid; MS:
R 1-{4-[2-(3-Fluoro-phenyl)-vinyl]-phenyl}-5-0

m)>(<eé”-§b7glr€%#)dl n-3-yl)-carbamc acid tert-butyl ester A

f) W)utﬁ)dﬁ (3£{41[26(3Ajug10-ptE o)yl b PhéRE) 5By -phrrolidin-3-y1)-

f1 uoro-phenyl ) -vinyl]-phenyl}-
acét%g%e pyrrolidi ne-3-carboxylic acid in 2 nm of

A sespeatiyn pH6 Lmgri. 18 mmaﬂbbé(dlsﬁdE)-ﬂaﬁlmndl 68 [2-03y flOrosphenyl)-
v1ﬁ%1? gin %}rl}#)ﬁ rgf;cﬁﬁslllo S}E]do %&ﬁ%ﬁe&a@rﬁm?gp %ghlg)goorﬁ%ar%e is treated
wislod$ mg] (@zh4damotb o tﬁeth}'lawmiee'fhe muetclttelsl coé[[bdetdﬁ°ﬂamldetheseafter, 20
w068 Rinf oL st o AL g By Choune g0 e e o
wamm h) RT aat wdﬂuﬂaeﬂ wivh dichlonoraéthsoe |After Iwyssinng githavdvandie@rganic
R e B S e
fromsitltreo Iyﬁzldj‘l%mgsém% efithieory) of RS (B AV (bri¢- [a+{8-fluoeo- phenyl)

G SRR G S SRRl el ol e

(MeHDT.nued for 18 hours. For the working- up, the
reaction mxture is evaporated and the crude product

HUSBESE, I GRLEPLEE i E S B

el uent. Afylpacetamidet al [ i sation from et her, 104 ng (57%
of theory) of (RS)-(E)- (1-{4-[2-(3- fluoro

PR R R 10d 55 as w ane
Iryaai drm%@ub ln‘b,‘nnhﬁo thdteies’iﬁfbed MJ-E-i)atnple)Sb), the hydrogenation of (E)-1-
RS |
1S L SRR ke g R PRaoD iariaBe i earbon
IIB%D/ dePROEN A Bﬁtﬁsmrulﬂne%us gddmgn?:n ofgﬂrhg Hodbletpoaa: \)lfliéﬁlsl quantitatively
TR P R syt e 2o B R gty A cho

b} RS)- lb{ﬂ ¥3-(BFlwiro-ipherdd Bethiy1]-pheirl -5 adxodpy@rolfdiniabeaiboxylic acid
| ori

t d d (379, Th

I P esats PR e drssebean el 6 faRtbh ol Gads-fvoro-

plsdriyt) r—d:t}‘ijlﬂ -fpgxre?)ﬂl&nhftbwlﬂl iedcofRt aciingel s thd (RS)- P+ AQ({BﬂBIfhioe@-phenyl)
tl,a rom ac m X r C | S

e B R ot DTS ORIy et PR SBlidsMSyme= 326

MeHD"yst allised from ether to gi ve 74 nmg (85% of

ck ﬁﬁg i){éﬁgn@%@ E@}Tyﬁﬁgﬁ% gfh %p%ﬂ—pﬁrr@hgwé -yl)-carbamic acid

tdyBugtahari de as a white solid; I\/S

In an analogous manner to that described in Example 18d), the Curtius rearrangement of

the (RS)-1-{4- [2-(3-fluoro-phenyl)-ethyl]-phenyl}-5-oxo-pyrrolidine-3-carboxylic acid
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m e=297 (MtH) +. f)
(RS)-(B)-N-(1-{4-[2-(3-Fluoro-phenyl)-vinyl]-phenyl}-5
W0 2008/0pge¥ ol i di n-3-yl)- 1o acetam de A suspensPONEP{008110356
ng (O 18 mol ) of - 28 -
RE) E) - 4-am_ no-1-{4-[ 2-(3-fl uoro-pheny
ang; the freatapesi of the pgtermpedigie irogyamate Wla?eét:hw@npld@eldﬁthz -{4-[2-(3-
ﬂdﬂro%eﬁ?@%r | e%?ﬁ@ok@ﬁg&fr@@dlﬁ% Wi chfbatic Ercgd Qth ﬁﬂtagl ester as an

mxtuels ool ed

Of&W@lteﬁ%@ @agld é? of theopny; M§: péeTA®! MoH) acet y chI ori de
d)a('Rg)—@d}Jﬁqjﬂo _I{EIQQ d(% RS- ﬁEn}gpethﬁlﬂ epJ{@nzt] g:pﬁoha o ?fo'heth9dro

warmto is di omet hane.
ff@r washing with water, the organic layer is dried

xnoa\fledrna@ea@ﬁaﬁmﬁy ltﬂa%@sc% 4 EVEROLA L egk tﬁgq g gggfthe tert-but-

ro uct” 1I's crysta I sed rom et er t yle
X(wgd%)@yl srovbyhydsechlorid acid yields the (RS)-4-amino-1-{4-[2- (3 fluoro-

f 0
P E I G S R e sl i
0 |t ey M% e539P (MHB. nf e=339 (M+H)+. 20 Exanpl e 19:
e)((ﬁ§?:- > g@-—g%—g%—)lf Rerll‘)jl) e%xglll en OSX%XO r rr%l dna -3- ylg acetamide
nwn)ana]ggpgﬁmggng)to qhat [dgscr 3d i ggm@lp h&thyt § acegtlatydr of the (RS) 4-

ammem fﬁm ﬁéfb 99%@0aétggggenat p ggﬁom %&& e FIERIE HARY) -N-(

4fﬂ2u@~6u@oﬁzh ) reichiyl] ophmy}r@ exorgpyolidinkE-y aweta{r@kawpﬂ wehite solid
affe? ,Ltaufs h&f{gum ko %%Hl%ewﬁgs(%@e@d%ﬁgw%

urs an t aneous re uctio
yi el ds quantltatlvel

Expngile 06 1 (R by Foee-hynaylpmyridinfroll s oso-pitrblidin-3-yl)-
solid. Mg ﬁtmﬁ 215 (M+. b) (RS)-1-{4- [2-
(3- Fluoro phe yT’) -et hyl ]
phen oxo-pyrrolidine-3-carboxylic acid In an
a)a?n%ﬂ t@bﬁ%’myﬁmmh@t}’rd@@cru bed in Exanpl e 18c),

It Jheaerfaf‘c%%hk Hﬁnﬁér tﬁ ’dga% d(as?trf(ble&' H ﬁalrﬁeh %F ye)dmﬁr?atl hl‘lllkllmstry 33:2087-2093

["am ne wt Itaconi ¢ aci

1@%@) the reactiop-of 4= ffqog@:e@zﬁh]gﬂlwl)mst@(d adtblagdylalcohol with 2-chloro-5-
nﬁt&iﬁﬂéﬁg}e g?eld%ﬁﬁ? E’Jéi ﬂwéfdj R;}%yfbgg?ﬁ Q{mﬁ }%Y‘Eldﬂ'&‘)ag 238118 solid.

b)Y RE}-Flupr¢-benpleg) Pm@m&ﬂmw ) - et hyl ] - phenyl } - 5- oxo-p

AYhik ré QHS‘7§”T§X£ 3 nf 01 8{% 'oP'o b%r?z&fox?}léxﬂurg%&? ilgl N 36 ¢ (4.2

ana ous ner to't SCri
iren pewderan panyg efreater @md 0.35nltdfecetic ac1d is heated under reflux for

DB e RO DY e
wEeTAEPabpIcon B3Bereaftas filtantdomer 4 lapatofBn¢aliofTHeloeganic layer is sepa-
ra?&f ? 4}@? gb%S;SdlhﬁP&Xt%&%ﬁ e\%};(ﬂatleg WhabHanok ﬁes@uQSTﬁgg are ob-
tafried dx28 Sy of thedriy df) 6-phéngiic, bSizphowy)pyyridini3dylamBneyds p-greenish
off -white solid

o?ld%fﬁdl'?13%%%%58?%Ihe%%%(é’gtﬁ%}t%utefﬁggg P(‘v\)ﬁﬁfﬂlo“ d)
X RS) -14L6AH- Flooto-pehzfipxy)3p fridiniieylptiemmp- pyredlipnd-3-carboxylic acid

| de !
A YL AR EOR i) LS8 20 tor
bQHXEIOK}’kp)MHQE -3oflamives it itadomic-acid yields (RS)-1-[6-(4-fluoro-benzyloxy)-
pyridin-3-yl]-5-oxo-pyrrolidine-3-carboxylic acid as a green solid (yield 47% of theory).
d) (RS)-4-Amino-1-[6-(4-fluoro-benzyloxy)-pyridin-3-yl]-pyrrolidin-2-one dihydro-
chloride
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oxycar bonyl group by hydrochlorid acid yields the
(RS)-4-am no-1-{4- [2-(3-fluoro-

w@b@agptes2et hyl ] - phenyl } - pyrrolidi n-2-one hydr or¢il/BP1008010356
as an off-white solid (yield287% 5% of theory). MVS:
me= 299 (MH)+. 10 e) (RS)- N—(li [ 2-

In apjagalogophmayter to Brahgéspribed in Example 2 g), the urttus rearrangement of

(RSPrl‘e[%y @ﬂéorg)%%n&)ﬁg)g/? Iplleﬂiﬁl _3: Y]l éo o§8 ﬁ‘le %’ E‘ar?@ lic acid and

| 'ogous manner descri bed
trqah*gexag(gttlyet intdrmediofe isdrrrarqrsyiclils (RS) 4 ammo 1 6-(4- ﬂuoro benzyloxy)-

py%;]l{‘@ Qh f;ﬁnél?dlﬁ S It rBE‘tﬁBM éase %t%ﬂ b iy

e) {B.SI -N- {ISEG‘— %Hmomhmyloyy)epmdh}l Bleé@oJ}oFﬁyrml@hp;Br ~ylblacetamide
Inn3mil @fﬁ%ﬁl@rqg t}ﬁ'? c%%& ) ?)%h‘t‘g)g %g} ttl’fer atCﬁlglatIOj’l of I(}éS) -4-

Crysta |Sat|0n In e
anpphe=1-B%(4- @Mﬁd)benZﬂSX}Exm}:dmﬁzﬂ pyﬂsbtdml-i{ one dlhydrochlorlde yields

R%%Jl\g{f [ﬁ? Ty ace am 8%@6&??(%% @/fr F uor 0- %é%t -%)-ﬁ}/gce Uoflle a2

whity Stotld (yipldr 3786 olghtary A M Simalesgdd s Maghrier to that
described in journal of Medicinal Chemstry

- 980 ' : 1s
B e A e SRR e ol B R el - sedarotigin 1k
2-chl or o- dﬁe@ﬁndﬂ tropyridine yields the
2-(4-fluoro-benzyl oxy)-5-nitro-pyridine as a yell ow

a)ﬁ?i(—%\fj 1- (AP %—Iyg é}g }Jﬂ Jg}g g'(gc%nﬁrlr&@fﬁ '39)}1T iageitﬁ'ﬁi%'eyl am ne A

A golption bﬂ@ﬁbg NG yian/Q)f- )N 1-(541ﬁ%ﬂludrmbermylb>€2) -gBenyl]-5-o0x0-
p}{tﬁ%l%lf -g@{ L%e?%lnélldg ﬂp%dbﬁﬁg(?fr tatrﬂir@ﬁoma %Sgen%%%ﬁg tHe > presence
of 736 mghpalladiviar ngcarpon { H¥6) Baoihion pmsxtmmaad RS durgeg @ohours The
reya%%rr%&lbg?ﬁ%gﬁlgfe?é i Jflgilwé Esrh fred'GVef bu%ﬂgat% {H/cll&her 726 g of

over a [aye
palladiuor gairboh §1086) ire ad«éqdaFor ta‘ute\d),rkldgﬂeadthweactwodnumre is filtered

BB PSRN0, HDUEL, LERUEE LGRS . POy

plengh-3F- bm}pmrb]ehnyﬁl diepyetpyideds nbtam)etlasrameffa/shlte sgtiéewhish is

gy gy gtgp 3 pER90R Ml KR Rh G, WS BLass (v

b)Y )N H[ MB@tﬂrﬁnﬂthﬁW)mhenyil ﬁ—@éOy‘p}}rrohdm -3-yl}-acetamide
e O I ——
yl}-eeatamcde mBO 6l o4 acfetmmnmtre:tteah wyth@z«y)mb@t)rom inmen@h) yoIf &rdhiberobenzyl-

br\(/giﬁtg?g I_aLrEu? QP @g%%ﬁcbgﬁg %? 1um sarbonate and the mixture is stirred at 40°C

fopytrhodrsn F3r t;He]wdikmgmpptherredthn meixBire srfboxtgl nod acipobrasd &

FRES Rt lyl ¥ Frtndt S hed APRRRue uibe ot mintse 1 1 o

d hlbodmdlﬁane?altﬁmatﬂta cis the aidnorTiebee M0 0B OOEI0ZGEE 572% of theory) of

E o reRRp O@WZ Ry R B T AorERb R o whie
sadiid. MS: m/e = 359.3 (M+H)
(RS)-1-[6-(4-fluoro-benzyl oxy) pyrldln 3- yI] 5- ox0- pyr

r.ol i.di,pe- 3 Ggar a5 d re t

Exarw]laelF h’zdl §)g\?ﬁ{§g%§ %a eu(;)/rloe edxgyloxy ahenyﬂ 5- oxo %yrerohdln- 3-yl}
(RS) - 4- amadeeznhiedg 6- (4- f | uor o- benzyl oxy) - pyridin-3-yl]
-pyrrolidin-2-one dihydrochloride as a |light yellow

solid, 5 e
7B oS P et dssibadh Bypels g ot rymaS 1o
hpdroxpiphethyb)-3-oxbipyactitmnd-gd - acletanade Bemamplp@is] theritlercotnpound is
that described in Exanple 1 g), the acetylation of

(RS) - 4-
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am no-1- [6-(4-fluoro-benzyl oxy)-pyridin-3-yl]
-pyrrolidin-2-one dihydrochloride yields (RS)-N{
wda 2(0d0¢e825 | uor o- benzyl oxy) - pyri di n- 3-yl ] - 5- OX OPEI/EPI903/0l10356
i n-3- yI} acetam de as a whit¥®-solid (yield 37% of
t heor MtH) +. 1o Exanple 21: (S)-N-{
prepgrad ¥saleﬁlraa%wrihrirzéyd@%y;obﬁﬁ@ﬂprcymsifr@;aéxasymm@prbnnﬂte@ileT
ow)e}m%fl@tcﬂeﬁ[r%d/@ oP"ahe&r'?)as aWhife solid. MS m/e*- 361 3
dr oxy phenyl)-5 0XO- pyrro id ?A acetanrde
Iutron { .
E@Ir[ ey f(rshéTr{3‘5:Qé?fﬂgh‘lo(%yl)ﬁ-ah@rﬁrpjbeezsdse@c)-phemfl]-pyrrohdm-S-Yl}-
pyrrolidife@dmide - acetanm de in 500 m of
tetrahydrofurane is hydrogenated in the presence 15
of 726 ng pal | adium on carbon (10% at anbie
Inﬁwééelﬂgeuwamr@r tejthat ﬁl@scalhedrmﬁ@mpfh@br)eﬁ@ﬁmerﬁqm(s) -N-[1-(4-
HP&RE- ph e - §Io€co P lﬁﬁi—@lylﬂsice’ca?mﬁe [etngn 8 ﬁ\éffhe%tfeaéorﬁpound is
and another 72 Ium on ca
PrpRy&d by Fkkrlar%wrrb K @r@niﬁlﬁ)mbﬁ@ylﬂwm&l@wweﬁm earbenate at 40°C

oviethiERY @fkld B 0f t@eGﬁl dsta WHlfé%Bh@‘M@%ﬁt—%9 unglgrheduced

pressure The crudée (S)-N-[1-(4-hydroxy-
%- - 0XO0- pFrrolrd n-3-yl ].-acetam de i s obtained
E%@PA% it £ (Suh-tle %@rmthqmb@nzrlsxsﬁwlwprlécsr@gp-errg@lgba-a -

the next gt@piqd thout further purification. M
m e=235 (MrH)+ Db) (S)-N-{ 1-
[ 4- (3- Chl oro- benzyl 0).cy) - phe
In'an analpgeys ManRite @Qrfﬁcnheétnaﬁ\fﬁaa@lw W) sinrtiog fism {9)-g 1-(4-
y(dQ }Qﬁl\? EADL5-0Rd- pyrrohdln 3~yl] acetannde example 21a] the title compound is
1- (4- hydr oxy- phenyl)-5-o0xo-pyrrolidin-3- ?
Pr-eaeréfl tha%larlﬂn yithgrmgth O&Izqnéﬂérpsncf aagtcedum qarbco1a©e1atrﬁ0°c
o«engHéYrer@b@% Bf théo s QraARRNBME -MBY /8-08 53N 124 70
of ceS|unrcarbonate and the nrxture S
stlrred at or 4 hours. For the working-up
Example 23ic (S énN {ﬁ Qrerrle 4 @-itfluoromethybbrnzglpapbphenyd -pyrolidin-3-
dryness. -ﬁpgxﬁﬁiugue I's chromat ographed on silica ge
using a 19:1 m xture d|chloronethane and net hanol as

t he eluent There are obtained 17 72% of theory &
Ingm analogous manner to that described in Example 1b), starting from (S)-N-[1-(4-

h)(d@)}qbbl{r@ﬂy[)% b:30- §Wr9ﬁcﬂnt@9ﬂ§élc&§ﬂ%eg@§ﬁﬂﬂﬂk 291] Q}SQ ’clﬁ).‘ E&ﬁbbund is

- 3-yl acetanr e
pr@mqeﬁl _b%/f a a@%mﬁuél gnfluoromethyl)benzyl bromide and ces1um carbonate at

40°8)ovdridst [ ‘ﬁelﬁ%s% Hthbaonea hang x&r&rm RYeR¥b3 3 AvIQxD* PY T

rolidin-3-yl} acetanrde I n an anal ogous nanner to

t hat, desc |be? npl.e 21b), starting fr
Exagyplp26:1 - {6 1- 4 (4—Methyl benzyloxy)-phenyl]-5- oxo-pyrrohdm -3-yl}-

hydr oxy- pheflide 5- oxo-pyrrolidin-3-yl]-acetam de

[exanpl e 21a] the title conmpound is WO 2004/026825

PCT/ EP2003/ 010356 _ - 30 prggared by al kyl ation w
Inpanganglqgons mapesi A9 thas deseriged ndraseile 2Hh) ceribmgdiam é@) -Meld-(4-
h)?fgi}ngﬂéﬂyg éfb%H?yl%P{alﬁh ?ﬂ%@étﬁinﬁ@e Rxp1k @180k dile Minpound is
pr(esanerlrb{rellwgoa With %@eﬁlwgleprrlbr%rdsﬂeé e 1By Rosa terpy HPC

\F&‘ﬂ R, iyel 83y W 41 LA | angy nner
° %hat desd?%gggoﬁﬁﬁEXa&%%Oﬁ%f%fqgstar??%ﬁ“??gﬁ
(S)

Ewwls%% &éﬁwlﬂsﬁ%%arwbrw joer hpbenyil S-gEeParrolidin-3-yl)-
[ exanpl e Zlalyabhe title conpound is prepared by
al kylation with 2,4,6-trifluorobenzyl brom de and

cesi um carbonate at 40C
In an analogous manner to that described in Example 21b), starting from (S)-N-[1-(4-

hydroxy-phenyl)-5-oxo-pyrrolidin-3-yl]-acetamide [example 21a] the title compound is
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overnight. Yield 53% of theory as a white solid. Ms:
me= 379.4 (MrH) +. Exanple 24: (S)-N{
wda 2(¢0440t6823vet hoxy- benzyl oxy) - phenyl ] - 5- oxo- pyr r BCT/8P20038010356
yl }- 10 acetanmide In an anal-ddous nmanner to that
described in Exanple 21b), starting from (S -N [ 1-
preperedihyialbigtigpheith By (bsomrmegybbeniogitrileang desiugrenrbenageat 40°C

R T e A e i L

carbonate at 40C overnight. Yield 58% of theory as a

ExanipleAsolTabletaVs: nf e= 355.2 (MrH) +. 15 Exanpl e 25:
(S)-N-{5-Oxo-1-[4-(4-trifluoromethyl -benzyl oxy) - phenyl

k037 = t api I r

T B e o oot o R AT LRy A AT g p RO
(S)-N-[1-(4-
hydr oxy- phenyl ) - 5- oxo- g8/ Fabletdi n- 3- yI | - acet ani de

AdiRxanptgeglal the titlgpgompound is prepared by
al kylation with 4-(trifluoronethyl)benzyl brom de and

Povedsiredhieetasdbonat e at  20540C overnight. Yiel d 55% of

Whiteehdh @5 White solids Ms: me= 393. 3(M+H) +. Exanpl e
26 ?S)-gll-éi

Polyyigylpyrrolitoag| - benzyl 0Ry) - phenyl | - 5- oxo- pyrrol i di n-3-y

5 ] N an anghogous manner to that described
N‘%‘ﬁaﬂé?g’ﬁﬁp‘?@dg‘%i, start ﬁgg from(S) -N [ 1- (4-
Mpgrisowy stedvatey| ) - 5- oxo-gyrrol i din-3-yl] -acetanide

2l1a] the titl onpound is 25 prepared by

T%ﬁﬁ?ﬁ?\%}?on W th 4-nmnet h%s‘genzyl brom de and cesi um
carbonate at 40C overnight. Yield 83%of theory as a

Exgmple Bsol Tabletys: nmfe= 339. 1(MtH) +. Exanple 27:
(S)-N-{

Tablétdof e MRARRPENRYS XN arR sl ckd BT PXBrvRNiS R nflinhes- V|
}- acetam de I'n an anal ogous manner to that descri bed
in Exanple 21b), starting from (S)-N[1-(4- 30
hydr oxy- phenyl ) - 5- oxo- pY#/F8PlEli n- 3- yI | - acet ani de

Alecanplgerila] the titl eggonpound is WO 2004/ 026825
PCT/ EP2003/ 010356 -31 prepared by al kylation with

Pawdeedlasioat hyl ) benzoni t¥P1 e and cesi um carbonate at

WARE coVEERhaht . Yield ¥4% of theory as a light yellow
d

solid. Ms. nfe= 350.3(MtH)+. Exanple A Tablets
Polyppgpyrrelidanse f ol | ow ng conposition are produced in a

NG eRveRithanAkap@nner . Hony/ Tabl et Active ingredient
100 Powdered | actose 95 Wite corn starch 35

Magnssiimylepsate ol i done 8 4o Na car boxynet hyl starch 10
TMReNegEm stearate 2 400

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
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Tabl et wei ght 250 Exanple B: Tablets Tablets of the
follow ng conposition are produced in a conventi onal
woreovnee6s2s 15 ng/ Tabl et Active ingredi ent 200 RONER20031010356
| actose 100 White corn stardi-64
PoI vi nyl pyrrolidone 12 20 Na car boxynet hyI starch 20
hesasHesngradians hpvpg a guitaplppasticlasizg e gygalling lasfsise axl the micro-
ﬁ%ﬂﬁh’é @eﬂu@@@é‘élh%ﬁ‘ldggnédiﬁl Tt PWAGnE QHDBS,, Eie%ﬂ & Ethereafter talc
produced: 25 ng/Ca l'e’ Active ingredient
f@rfyéﬁnéﬁlllmrﬁéealr%iéta n@@ed Whe fivel pistareiy fr‘nléedcletq hﬁrdgelaene capsules
Of'ga{tgolgsgé) Magnesi um stearate 1 Capsule fill weight
150 WD 2004/ 026825 PCT/ EP2003/ 010356 -32 The active
i ngredi ent having a suitable particle size, the
Example By | ilpiectior s@dgdomnd the micro- crystalline
cel l ul ose are honbgeneously m xed with one anot her,
AS irﬁé’&@n@@l@ttlbﬁ %a@q{a‘i/@ Fhed BllGwind ngpgzgﬂ&? hﬁ%s%ﬁﬁf@t@reﬁrﬁ usual
adm xed final mxture iS fifled into hard
MyRNEAL | ne capsul es of suitable size. 5 Exanple D
I njection solution An injection solution may have the
Adtalels@Vcigde cONposi ti on qnplmgs manuf act ured i n usual
manner: Active substance 0O ng 1NHC1 20.0jd 1o
1¥Nde€l c acid 0.5 ny NaCI208>L0 my phenol 10.0 ng 1 N
ac'\?cacu% s. ad pH5 HZOOoss ad 1 m

NaCl 8.0 mg
phenol 10.0 mg
1 N NaOH q.s.ad pH 5

H,0O q.s. ad 1 ml
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WD 2004/ 026825 PCT/ EP2003/ 010356 -33- Cains 1. A

conpound of the formulal R3 R2Z3 NRa RL.1 X, za O
W@ 2go4/0Ri82Y R R2Z1 R' wherein 5 Qis =N or =C}C2EP2003/010356

X-Yis -CH2-CH2-, -CH=CH or-33Cc#2-0; R, RI'1 and

R1. 2 |ndependently from each other are selected from
Clajas group consisting of hydrogen, hal ogen,

hal ogen- (C1- C6) - al kyl, cyano, (Cl-C6)-al koxy or

1 hol REsnd $Pthe BRIl koxy; 10 Re1, R22 and Re3

i ndependently from each other are selected fromthe

group consisting of hydrogen and hal ogen; R24 is

hydrogen, hal ogen or nmethyl; R3 'Bs -NHR6; R4 is

hydrogen; and 15 R6 is -(( -(C1-3) - al kyl,

C(O) - hal ogen- (C1- C3) al kyl 1- C3) - al kyl, -

C(O NH2 or - S02-#'€L- C3) - wel | as individual (D

i soners, racemg on¥r a err*i*c m xtures thereof. 2.

The conpound of c¢J 1 wheT ein Qis =C(R24)-. 3. The

conpound of claifm 1 wherein X-Y is -CH2-O-. 20 4. The

conpound of claim1l wherein R1I'' and R1.2 are hydrogen
whaedinRl i s hydrogen or halogen. 5. The conpound of

cl ai eiin R21, R22 and R23 are hydrogen. 6. The
Qcoﬁp(rﬂlrﬂfwgf Paim 1 wherein R24 is hydrogen. 7. The
XCPORPOHACHS-, o@HbmmoMle]}esz sR3 is -NHR6 wherein R6 is

R! g‘ogl @3%9&%% %}&thwe éq,lectgg% @'_igg Icgaup-qugsmtmg of

C OhRR UG, Bhlogdra hAlokeE]-€l)Palk cye SO OWT)-ARSxy or halogen-(Ci-Cs)-
(Sﬁﬁ% gurgtl KoY 02)28 5 BCT) EP2003/ 010356

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-NHR%

R* is hydrogen; and

R® is ~C(O)H, —C(0)-(C;-Cs)-alkyl, C(O)-halogen-(C;-Cs)alkyl, -C(O)O(C;-Cs)-alkyl, -
C(O)NH; or -80O,-(C;-Cs)-alkyl;

as well as individual isomers, racemic or non-racemic mixtures thereof.
2. The compound of claim 1 wherein Q is =C(R*)-.
3. The compound of claim 1 wherein X-Y is —-CH,-O-.

4. The compound of claim 1 wherein R™ and R'? are hydrogen and R' is hydrogen or

halogen.
5. The compound of claim 1 wherein R*', R and R* are hydrogen.
6. The compound of claim 1 wherein R** is hydrogen.

7. The compound of claim 1 wherein R® is -NHR® wherein R® is ~C(O)H, -C(O)-CHj, -
C(0)-CH,F, -C(0)-CHE,, -C(0)-CF;s, -C(0)O-CHj, -C(0O)-NH, or -SO,-CHs.

8. The compound of claim 1 wherein the compound has (S)-configuration.
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9. The conpound of claim1l wherein the conpound is
selected from(RS)-N-1 1-

W 2004/82d8R310r 0- benzyl oxy) - phenyl ] PCT/EP2003/010356
-5-o0xo0-pyrrolidin-3-yl}-acetafide, (S)-N1 1-
4-(3-fl uoro- benz ony) phenyl ]

9. The gemppynd of ¢lainm] wheren ﬁ)@@p@@pu@d is selytefifipm -

o B TE RSO PR e Py e
S@zN ~{H @ég@n@wbymm@w) -phereily$-PxoPyorelidiny s rvli-dcdtamige,y | }

i—lﬁé—;’%—q - ggﬂrugréenz%&gﬁ yl]nS (ixo pyrrolidin-3-yl}-acetamide,
: b‘-[‘ib}@'rfbllor%bﬁnwlwg pgmyﬂﬂafﬁnogte ~pyriolpling 1}t formamide,

(
(
(
(Sb-‘i\l —g?’-gi-l 9—qu9r(p g%&&?’%bﬁ}fﬂny loko- é)yrrohdm -3-yl}-formamide,
(
(

yrro

)Flé) 1{(4= pﬂﬂ\{osofueuz»ﬂ@cyb@hzwlbmxommmnd}n B-iorppmidd, i d
R TR S P00 BB M F Rl Pesasbapisesia e
i n- Qsteylf} urea, (RS)-N-{ 1-
I B SRR el o
(RSHIN-21 1 £ Brflgore bEIlz}’lC[ -pBerfyll] umomﬂm(%yl p:lmethyh@sulfonamlde,
( S%ﬂ%@f ?0[4 (g ﬂl}@&-\ﬁf}lzy%& %mer%ﬁ -5-0xo0-pyrrolidin-3-yl}-acetamide,
(S

|"'uor o-

2% él-ﬂﬁllocmi\b{]bééhﬁiylflggw-bqgnﬁlnyy)]-phenyl] 5-oxo-pyrrolidin-3-yl}-

rolidin-3-yl}- acetam de, 15
a%gﬁgﬂ¥trlfluoro N-{

Si -25242 3lidraeX d1Hér2ylumey-beptybomy) phEayd k6-purpyotdlidim3 3ijyacet-
l}- g-amde (RS)-N-{ 1-
[ 4- 1 uor o- benzyl oxy) - phenyl ]

(RSF-Nok b~{ i #1flwor aHben 3 oply ) -phereyl Jabrodte; pyr{ol)lin\B {yl}1acetamide,

(Ii)éﬂgf’éfll q{l.%'rg g{éﬁ%’é&é)p a@gpélréxg epyrro(hg)m Rl_y{l} icetamlde

(S)AN- ({h—{ﬂ ﬁr(ﬂuord}bmgylcaxypherpih eFrpkd- pyrrohdm 3-yl}-acetamide,

R ok P toh RSB ol iy 2t oamppides
(RSHHN{ B(4HbEnEyboxysphengl)-5- ())RS})ymibhc[m -3-yl]-acetamide,

(ST B e BORBO e SRR S bl A hrmidsy

(RSH~(B)cOF-phyf 4-G2-( ﬁitf]lno&yhérryb)e\elhﬂlnpﬁemyl -6 RBp-fy)olidin(-2-y{dacetamide,
(li —'N-&i')’— %- Q%%l;)u%p;n oz%ylh etlhn%_p]hﬂl)_flg-gé(%xgﬁg}gé?lidin—3-yl)-acetamide,
(HSR&N%{N 614 {Mror benz(yBax—yﬁ—lpmdm PhbyrbIo- pgltrhlydh}l -3-yl}- acetamlde
D e SRS RS PR e

(S-)-B\I-({)k-(ﬁ4-[ﬁ¥l,l6Fd1ﬂi1<duoﬂbeSrzylb}cy )agtehglii sdexo-piBdlidin{3-#l acetamide,

é\’ gx S %gg/lr ?Agg ,Zﬁ/lg O@%B%%@%h] pJéenyl - ON_d'{n 3-yl}-acetamide,

SD4\I-({2 6—(6+rﬁdzth0x;obhﬁly]bxy)op£b(e)nyﬁlffebyd> “pyrrolidin-3-yl} acetarmde

S[)iqﬁg%zgyr H F btﬂqoso%xgﬁycg af)ﬂxyd)phlé«?{&ﬁ]-pyrréhdf) in- ycl) -acetamide,

(S—)W—r{ldh-l(demetBylyH)dn-zﬁcﬁﬁ)aphed?l ]-5-¢3)-pMrdlidin-3-yl}-acetamide and

“%-_é?'g%‘l' BN PheB e ke rreslidioy v gcptamids o

[ 4- (4 trifluoronethyl-benzyl oxy) -phenyl]
10. pyqongpausidrofJerphdla I acetding theclaim 1, when manufactured by a process
S 1+[.4-{ 4- et hyl - benzyl OoXYy) - phenyl] 5- oxo-pyrroli

a%?%@%ﬁ?i acéat amde and (S)-N-{ 1
[ 4- (3-cyano- benzyl oxy) - phenyl ]

11. 3 p pyndradltheifommdlayil} - acet ami de. 10. A conpound of
formula | according to claim1, when manufactured by a
process according to claim9. 35 11. A conpound of
the formula I* WD 2004/ 026825 PCT/ EP2003/ 010356
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-35 RB RR3 RR4 NR4A 0 Rzz (R )Rzi wherein Rl is

hal ogen, hal ogen- (C1-C6)-al kyl, cyano, (Cl-GC6)-al koxy
worochabasgen- (CLl- C6) - al koxy; R21, R22, R23 anpiCREH2003/010356

i ndependently from each otheB5are sel ected fromthe

group consisting 5 of hydrogen and hal ogen; R3 is

-NHR6; R4 is hydrogen; R6 is -CCM(Cl C3) -al kyl or

-S02- (C1-C3)-al kyl; and n &% , 2 or 3; 1o as well

as individual isoners, W% N ®n-raceni c nixturesa
thereof. 12. A pharnaceutlggﬂ cCofposition containing a
conpound accor g creli Ny 1t 11 and
pharmaceutical l'y"a t abl e’’exci pi ents. 13. The

phar maceuti cal conposition according to claim12 for
witdgnt reat ment and preven- tion of diseases mhich are
nedlated by nonoam ne oxidase B inhibitors,

R'phiah#agey balemn-&@nﬁdsqlk}fldnram&Qn%}rg kosy e1 541%6112(@1&0 alkOXY>
R ez tﬂzeﬁ{c{@nﬁn@éﬁgn@eﬂ@%@%m EdBDIREr o FNRLBTOA M é‘%ﬁﬁ €onsisting

and ’seni | e dement’i a A compound according to claim
1 odhydmogas ap@hplogensi t s pharmaceutical |y acceptabl e

rsgl LRpeor the treatment or prevention of diseases.
A6. Tﬁl use of a conpound according to claim1 or 11
Rags hedrogers i ts pharnaceutlcally 20 acceptable salts

R¥ Qk _é@e U)fzﬁﬁ}l% 98(92 (@B@J)WQ&% for the treatnent

and prevent on ‘of I'seases are medi at ed by
n nomBaniZee 3pxi dase B inhibitors. 17. The use according

16k A dRil8al 1%}]‘%&?} Hedihle o{jh&? ASRnliS N ta R IHRELS

I sease or sen enen la. 18. The invention as
here|nbefope descri bed. o i ,
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.



