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Pyrrolidone derivatives as MAOB i nhibitors The
invention relates to racem c or enantiomerically pure
4-pyrrolidino derivatives, pro- cesses for their
preparati on, pharmaceutical conpositions conprising

WO 2044/eR6gPsr i vati ves, and their use in the pPEVERIHNIZAC
treatnment of illness. Intone aspect, there is provided
conmpounds of the formula I R3 RR3d 0 RLR21 Rs-

wherein Qis =N or =C(R24)- X—Y|S-CHZ-CH2-,
-CH:CH-P or. %Qne d,erlv R -1 and R’ 2 | neendent l'y
from eacHi—¢ - s 5% BNSi sting

The fij;ntl%g %égg t%%?ceglll og'l)?ggxg}%hhegf%lggyﬁre(ﬂ& E@gno qllq{%%,ve&

- cesseRp thpinpraReationcEpendentida) cdmpmaitioasdompirhizg ssit derivatives, and
|st|ng of hydrogen and
ﬂmr%?%%géﬁ& {5&2 %%Frg%gn?ﬁ gsfogen or methyl; 15 R3is
en: an ) H,
In orie St i S’It‘]’y’ el iPotipp ‘dﬁj‘grﬁ’gﬁb@géﬁ?%?- c3)al I cyl

C(O)O(CI ( :3)-allcyl, -C(ONH or

-S02- (C1-C3)-al kyl; as well ag individual isoners,
racem c or .non-racem Cym Xpuf es thereof.- 20 In

anot her aspect, there |j oMgled the conpounds of the
formula 1* R31 Rx3 \ =0 (Rn Il .1 Rxl(R

q
wherein Rl g koden- (Ol - Co)-al | cyl, cyano,
(C-06)-al koxy hal ogen- (CrC6) al koxy,

- wherein

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

X-Yis~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,-Cs)-alkyl, cyano, (C;-CG)—aIkoxy or halo gen-(C;—Cs);
alkoxy;

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

R* s hydrogen, halogen or methyl;

R is —_—NHRG;

R* is hydrogen; and _

R® is ~C(O)H, ~C(0)-(C1-Cs)-alkyl, C(O)-halogen-(Cy-Cs)alkyl, —C(O)O(CI-Q)—a]kyl,.
-C(O)NH; or -§0,-(C;-Cs)-~alkyl;

as Well as mdmdual isomers, racemic or non-racemic nnxtures thereof.:

In another aspect, there'is 'provided the compounds of the formula [*

R _ , .
W T | |
Rji,r ¢ x
- o 20 - :
aﬁ;@A_ b - -
wherem o
R Ishalogen, halogen (Cl-Ca) ~atkyl, cyano, (C- Cﬁ) a]koxy or halogen-(C;-Cs)-alkoxy,
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R21, R22, R23 and R24 independently from each ot her

are selected fromthe group consisting of hydrogen

and halogen; R3 is -NHR6; R4 is hydrogen; 5 R6 is

-CO- (C-C3)-al kyl or -S@-(Cl-C3)-alkyl; and n
1s0,1,20r3; as well as ind| vi dual isomers, racemc or
non-racem ¢ mixtures theréof. In another aspect, there

zxzsp gied; a esfortemaufa ureofa .
R R of oung‘ ?dePF‘gi HﬁY o egch qfgea @m thpetoHP pINsisERs
chb ogesesd hilogen; reacti ng a corrpound of formula NH2

Rl.1 Q/ RXY Rzz O 15/ Rz1 R1l.2 with an

. |socyénate or. an acyl donating agent of formula
R' ishydragpns(C | - C3)-al kyl, Z- (O - hal ogen- (G - C3) al kyl,

RS aZ_(§§§ aﬂ&? bk r 02- (Cl -C3) -al kyl wherein
) @':’lln 3gl)srlct é\rtl Xt‘r og an%’&d %r b) cross-coupling a
n 1%:%13?@#@ of fornula Rza LG R.I Q- 25 RX~\ R22 1\

aswe]ﬁ;lindiﬁliuﬂ 18, f’acBMircropthxg-%l@mﬁ &R&%&eﬁa 30

In another aspect, there is provided a process for the manufacture of a compound of
formula I as defined above, which process comprises

a) reacting a compound of formula

R1 2
with an isocyanate or an acyl donating agent of formula Z~C(O)«(Cy-Cy)-alkyl, Z-
C(O)-halogen-(Cy-Ca)alkyl, - Z-C(O)O(C;-C3)-alkyl, or Z-SO,-(C(-Cs)-alkyl _
| wherein Z is an activating group,
or

b) cross-coupling a compound of formula

R23
LG
1.1 Q* '
R X\ 2 ] 22
A0
R21
R‘LZ
with a pyrrolidone of formula
R
HN/?‘ R

‘wherein LG is a leaving group.
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HNR4A O wherein LGis a |leaving group. 35 20 M20darch 2007
2007 WD 20041026825 -2a- In still another aspect,
there is provided a pharnmaceutical conposition
Wcont aining a conpound as defined above and
GGV RERE UL cal |y accept abl e excipients. In yet another
aspect, there is provided2d-he use of a conpound as
defi ned above as well as 5 its pharmaceutically
In suld Cmm| QPQI&J theré dg Ptdﬁdffmﬁulﬁlﬁ@‘lhﬂé@u@ﬁl E@Hf)cfsﬁmi‘q%&ltalnlng a

rrent prevention of diseases which
g%ﬂ%@%&?%%@egabwwm@ﬁs It has

been found that the conpounds of general fornula I and

I* as well as individual i sonmers, racemc or .

In yo apothercasne e, Wisetis peidadgheode c(ﬂ!semmﬂﬁlﬁqﬂ @k defitdd dbBve as well as
noam ne oxi dase B

its Pﬁlﬁgg lﬁggl 28 tgéﬁ]s%lg @th&ég@l Jptese of megdicamenig)for the greatment

and frévention ©ﬁ ﬂiséasﬁé: Wﬁl,cﬁ%?é/ﬂ%dk%aﬂgﬂﬁbtmaﬁuﬁgﬁmhgs% B inhibitors.
oxi dati ve deam nati on of endogenous nonoam

neurotransmtters such as dopanlne serotonin,
Ithasheercfound tt thercompoads efmhtrﬁhforxﬂﬂd 1 hﬁdﬁp’%s ﬂ@ﬁ NSadividudl-

isomepd) ?éfb\éln?é $PHons E}%Hﬁc mfFars ?{F%ﬁéﬂf‘ewa&%&ﬁ@ﬂfé @%@gﬂ@s)\mg nd

o xenobi ot | cs. e enzyne e
S ec“%@%oam@e@ﬁ@mﬁdnhhmtsfferent genes [Bach .et al.
Proc. Natl. Acad. Sci. USA-85:4934-4938 (1988)] and

- M
s 0 01850 S A i

15
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25

30

oxidaSubstrat e specifici
afive £GHaHon %ﬁ@w@omwmxmmxﬂmmu&%@np&mﬁa

i

;’:ﬁ'ﬁ’;@iﬁaﬁ;‘ﬁ%ﬁiﬁﬁgﬁﬁﬁﬁg het 2. MR Satrgnpnel
The engme exiats MO -fB nhss MAIQHAl apd MAO-B,

encodeﬂLs»tmﬁm&h@naqﬁ@\éﬁﬂapr&rnapﬁuzlaﬂ%;és& g5 Eén @3§&f3%

and AR s S il B Mot o sybea e oty MA ok badcher

 affinityfor hera@am wnﬁannﬁ@ a&aﬁﬁme,aaad%%ar W}Iﬁé %&%Qﬁ &Qn%r&%l

F
Subsaﬂéé 87 W‘AC@SOC' G %@w@l%a’? Qg?gwe oDxmmzneomwopght t0bO B

oxidiseddyibettisofbmns, MADAB 28y kIS oyl B2 iRl brain

[Cesurgﬁﬁd ﬁ@%&e@ﬂ%ﬁlﬁ% necrélsi%s'l%% 8232 199 .g;:FmMOrE adiiyiy

appearpiodncrboa mithtige. This iﬂcgﬁée)haﬁk%%&%iﬁgteﬂ Bo the grri%sg{: a?%}?ggeﬁ with

aging [P&&lg;g% a@jﬁh{%gt{ﬂ‘i‘s“eﬁgﬁféﬁ%psos)oﬁ@@ﬁpn MAO-Bartivatyiis e

 significadlihigia inthe bfairpiof pRieyts WMQAFHABS s buseM%@)l@ A4 LGeSpibHS.
ST LR oy g R B
chem. PHaCHNE 3B 5 BR00 10N STl bitn foundie bemhighly srprasedin, o

ote

astro i @lroanélscmﬂé plagutes 5aufﬁaeeé@1t I&ﬁ&&&%b&g@ogﬁﬂyvﬁ; (1'9?4)?'15 RS
: : 0 enenti a an ar ki nson
| comat e ol € Bl ViR et R s MG ResA NER € he

di sease.

idehydenandidiO s agenta shith eaililished? tenﬁﬂnaﬂb@e 1t‘is”éi*1g££lsé§ thatthere

s QPR S AR & st omeriand

g BUEO
kinsg's disease nkibition ofiMaSeB cﬂﬁ%ﬂe@ﬁ&ﬂnm £ eABRnAR Shactivation

of dOPaﬁil%d'ﬁﬁs [ﬁ‘ol%ngahon of the availability of the neurotransmitter in dopa-

minergic neurons. The degeneration Pprocesses associated with age and Alzheimer’s and -

. Parlinson’s d.rseases raay also be attributed to oxidative stress due to increased MAO actl—

-+ vity and conseéquent increased formation of HzOz by MAO-B. Therefore, MAO-B inhibi-

" torsmay act by both reduung the formatzon of oxygen radxcals and elevatmg the levels: of
monoammesmthebram Lo -
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The tefill gcﬂ]e 5% Eﬂﬁ(@e nsie %9 %%ﬁ“l hﬁ@:}?&dﬁé"tg‘”t%?gﬁﬁfh%h in or

20

Par ki nson' s di seases may al so be attributed to 20March2007
oxi dative stress due to increased MAO acti- vity and
consequent increased formation of H202 by MAO B.

ore, MAO-B inhibi- tors may act byboth reducin
wozﬁ%l@ﬁs?%rm“ on of oxygen r?dl cals and el eVGtFHY° 3[’0}’1‘?56

| evels of 35 nonoamnes Tn the brain. 20 March 2007

GwenViQe m&éﬂﬁﬁﬁ@(ﬁ) %gl W&gﬁﬂ%}gﬁé&rﬁés m%t?’o gd 5]9)%8, there is

nﬁilcatlono neur ol ogli ca | SOr
const I¢ trsest lobiain patentead pelectivainbibiters albllt e'oulriuaemasccomhvl

" over t@hteﬁt)ﬂi’naﬁ@h&m AR pBRIREIIbH D SaHN IRoWAMAG! Iﬁlﬁhm&% sGs for

r,mt eﬁg%n over this enzymatic acti
examﬁlﬁéwﬁﬁ § ntBF Fegamst XSO gz ®2 1736161996} sWheregsgrmajor
Iumtaﬂmgll?it;ﬂnggégsxbl@ WSEath-RleciBRINING nli_lﬁl‘n‘&ﬁ'ract% %thft: Lc@&l%t ggos!fe&gg
maj or Flimtation
dlet“ﬁ’ PFestsiont 6&‘6&0 i‘}?dhh at\f}h duriags Frperiapsee Frrw Whenglietaty praming
is ingéstedt savell eeifie ‘pﬁteﬂbﬂiﬁﬁ Utteractiok adty oﬂfeﬁﬁ@aaumtﬁﬁﬂ%i%e& etdlhe
ert,ensi ve crisj.s en dietary
J Clic 5?’}%%3{%5%&4389@3 RIS SRR o5 ERNSFO TR -
sible andiselective MAdsinhibittrs Gt perticoiRbb MAO B T h[l@ﬂfefﬁiﬁ n&@tl fed .
Y 7.9 19 adv r e

MAO B ERHUNAME B vt e gt ick e G o
nreversiileldpOvighibisgs withidw selectivityifor thaertzymel ar of MAO B.

Thus, there is a need for io MMAO-B inhibitors with a

The fdﬂbﬂhlgﬁl@ﬁﬁﬁ&ﬁswf F%}?@F el ﬁé@%%eﬂu@ﬁp@ g%&?&:ﬁvé&%f@ﬁx'e&g gt s

typi cal of
terms élbql‘@éftqr\ﬁppgﬂr ﬁlmae ettie cenbipation. Tmaust be hased thet, ssekédhintthons

speczﬁeémgl%aml ap%aﬁ{dl?& AMARGKE ﬁﬁ%ﬂé} FHRR "a'iqf"gfx&’ gtfié"'ﬂ{&ude .

: 12 terns I n guestion appe one or in
plura ‘Eﬁ‘ﬂﬂ ﬁt feonfext dlesely distatesothsawishiat , as used in the

specification and the appended cl ai ns, the singular
The tef:mr“mslmcmﬁl isOrBdls, Iacéﬂﬁﬂ:l orhhﬁ-radgﬁﬁ& Mﬁ:@u&&hﬁw’ alnot 'Eg§nd
Lo unless t tex i ctates ot herw se. e
Z-isomet, Wﬁea %ﬂW éﬁwgwyluyal %?egﬁwreﬂw isRIAers andamixgures
thereofti xt ur es thereof denotes E- and Z-isoners, m xtures

t hereof as mell as i ndi vi dual conflguratlonal i sonmers
used

branc}@d S#iuattﬁ@lﬂvdl:ocaghwnmead&d withdrto ﬁamibom aﬁoﬁﬁ; sdcles zm&th)ﬂ ethyl,0

wprof L EBERAN nhTsec i By R e ik bbby i 88 iven

 ‘atoms pﬁn@@rémbm the Wrmﬁ'((l -@ap-alkyl ancangn strightvehainferdoamthatdayratee

25

30

hydroéaﬁfdﬁ‘reﬁcg “ﬁ‘)“ebéﬁb%ﬁgr Ns a straight-chain or

branch sat ur at ocarbon residue with 1 to 3

carb n atonms. The term "hal ogen" denotes fluorine,
The teigh gee depgterfiuesne shlorioel brening gud iodine.

" Hal ogen (G -C6)-al kyl" or "hal ogen-(C1-C6) - aJkoxy

"Halog&ﬁc’((lﬁ(:[;)tkﬂk)‘l "Rl GH eﬁ-‘f@ CE)eﬂé&?I ne tﬁe%\@é'raﬁz Sdue or

] ﬁ]ﬁ si due, respectively herein stituted
ower qikoxy xesidye,rsppctivelipias ﬁeﬁ'@ﬁ@ ergin spbtitutebingge positionithaene
or moddhloparhtbias KidefinehanR], ﬁ:‘éan?;%lem hABSARN ¥si RS EAMas but

are ol RSaHS 1 orpRpeTie L -ciePlonpsoey 5 Byaromethyl, 2,22-tifloro-
ethyl, 2,2, Bétmammoﬁbﬂhmas 33-t&ifldolopkdpyl) 2idPthe Bkd)Yilalogenalkoxy" in-

ri ghl oroet hyl, and '3, 3- trlfluoropropyl and
dudesﬁﬁﬂ! eéh(i VIO | ogenal koxy in 30 dudes

. trifl uoromst hyl oxy.
(Ci-Ce)-Alkoxy" means the residue -O-R, wherein R is 2 lower alkyl residue as defined

herein. Examples of alkoxy radicals include, but are not hrmted to, methoxy, ethoxy, iso-
Propoxy, and the hke : o .
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"(CG -C6)-A koxy" nmeans the residue -O R wherei 20Mesh 2007
a |lower al kyl residue as defined herein. Exanples of
al koxy radicals include, but are not limted to,
nmet hoxy, ethoxy, iso- propoxy, and the |like. 20 March
2007 WD 20041026825 PCT/ EP2003/ 010356 - 4-
wo'Rpeeateuti cal |y acceptabl e salts" of a ceopmpmds/e10356
means salts that are pharogceutically acceptable,
whi ch are generally safe, non-toxic, and neither
"Phasinatentjcatiphttptable saitshef Moo tind n@ﬁﬁlsﬂ&bham@ﬁmﬁlla@hucau
t he desi phar macol t|v ty of the

wece BB oy S G o B B bRy Ferptigvie un-

" desivahlgragdrtha possesrt@aiﬂsxredilhadnﬂbb@ﬂﬁ&.ctihfy (ﬁf@ﬁé bk compound.

Thes%%&lﬁ%@&’e? ved ﬁ{nl'n a3 1n0r a 1c T oéé’%q :ic§do or, E{d&ﬂsgblﬁ Sompounds

har maceut | ca acc
of qambrlmw@g coahmtecﬂ)hm pmeaneunamyycmblptsablmmaﬁdise are

undér%bdjéﬁfj%ﬂa% %ﬁP%lZﬁ%@%taﬁleaﬁggﬁ%dud Idrdla%heéngesgfxt lfl‘éeflﬁu? a

enbo I e n provides co
-NHR6, R6 is -CO (Ct-C6)-al kyl or

ein R3 IS
In anc@ef:z t(ngq )1t emenhwogdespgnmygmd;g:é horoyia Bxeimptia Rf i5r
-NHR G isacoorq or ~SO0,-{C-Cg)-alkyl, and yjlro en. Anexamlgle For

S“d‘(“cﬂ’%‘l’%“éifl‘;@ Rfr)olé:a{& Z?rﬁagr%ﬂéél 3 ?ﬂg Y ¢ oxerpymoidid-3-y1}-

acetamiie substituted byn Rt selected fromthe group-

consi sting of hal ogen hal ogen- (d - C6) - al kyl.,, cyano,
(OXT. vvhereln

| k h
Comg en ocg% fogrﬁmﬁl %{ 88"1 %P g@ﬁ%&? a8 g'1nrRo (rér:fq%f;te‘ll org thegrop cons ‘mﬂg
of hafager, delapiny(G1-C8-alkyh eyado, o, (Br-€kpilkas) ortaARRANTSCYlalkoxy,

w8 TBbe 3o B! D0 0 £ RTIOPEN, 1 e
comnqtv@éreofcf@mdm Kdse tjrfoser, wherein®' whaiogmbehﬂogah (C5-Cs)-slayli ne,

Espe& rﬁ)ﬂ ecPf[r? ﬂ%o':sé édr?’@ﬁﬁ&e%%rlpeqlaq* > C (grgig{ & %ul,onfe, E:%Irlgg or

. triﬂuigiéo?qe! Q‘S@\he}sgﬁ) ﬁd Het%[n ar%%gﬁﬁﬁicfs &i fDIT? rglliL,:a egel\ﬁhnelrsezlggo or 1.

 comsRpiads 18 SybRRFLDY,

20

25

30

conpo are su ute
Alsot discleseR heremc breR'compﬁul’ﬁB bvheosaime Br w(lilefefnerreﬁﬁ 1. Zthfe the
one enbo i ment ? mvi?tl on provll des conpounds_ Q

w9 pithreedt Roaoh R e dhgsarpor cyfferent

hydrogen haI ogen or met hyl . I n anot her. enbodi nent the

n- tio r0VI des conpounds of formula | wherein Q
In on]e g @Hgnenf_r%g nvsﬁmon@r s compaungdsiof formyla Iovhesein Q is
=C(REY) olkbretrr R i dioRus Bilb&RA R h S af 1fEnt HQ iR

o e e S S S ort o o

other-efitBdident fhe inatihe ro@xﬁmdhﬁ%ﬁﬁdstd?%ﬂnﬂﬂ@%h&@in@ fawx\ﬂes
conmpounds of fornula | where- in -X-Y- is -CH2-CH2- or

one .enbodi. nt t he nt| n prow
In ong S0 mend e S e Vi Ao fnded! o g5
~CH2+@t-d Eparudhen empodineat ihﬁﬁigcxﬁidﬁfﬁroﬂﬁﬁl c%ﬁip@ﬁﬁ&d) ffhfdirlﬁﬁi!izi lhﬁnere-
B OAS St i ydr ogen, al ogen, nethyl,
X%;I?%Q:eﬁ &{Sﬂﬁ Eg‘/gﬁo nmet hoxy or hal ogen-net hoxy. In
anot her errbodl 30 neat the present invention provides
In one ompodingst the infvemtinn providashempounds of foRhiula Tadrdt R:, 2 harel

I trif
RLARERNy Foill cockl ik Gre Bedded oy e Erbiun e o hyrepesy
halogt—!ls methylhafogeroneshyl] ayarss, imethoayor Hvéwgeemaﬁoxyem‘ atiotiger embodi-
ment Heg2&ah: ihYEBE 'p?(ﬂﬂcﬁﬁ Qo\ﬁllpdo% ass a fwgerem R, R and R' are

halogen, e.g. fluoro, e.g. 2,4,6-trifluoro, 2,4 5-tr1ﬂuoro, 2,3 6-tnﬂuoro, 2,3 4~trlﬂuoro or

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

formula I whcrem R1 Zis hydrogen and Rl and RM mdependently ﬁ-om each other are
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formula | wherein Rt'Z is hydrogen and Rt and W20 March 2007

i ndependently from each other are 20 March 2007 WO
20041026825 PCTI EP2003/ 010356 selected fromthe group
consi sting of hydrogen, hal ogen, (C, -C86)-alkyl,
hal ogen- (Cl - G6) al kyl, cyano, (C- C6)-al koxy or

WO PIF/BI§83- ( C, - 06) - al koxy. In still another FCHEFHRIFEMOISE
the present invention prévi des conpounds of formula |

R'2 hyd R R '
selected, grr o agﬁppﬁ%ﬁﬁ% aturrosehdelogs @b%&“@f& helogen-{Gie)-

_ alkyl,gﬂyﬁ?djf)(@i%@ﬁﬁ&dxﬁ ﬁ% mi(ljogaal(%eg) -alifgty An(sGll akEherabdtyplimehtthe
. St ] anot enbo sent..i nve tion
prescB} iysiR8 PEIS CHABOBTE: OF i ile L WReELR 2 S def pmd R’ and

R™ ihdepenpatly frih'eatisothal angekcad ftof the §robp Icmgpasnngmfhalogen and.

(Cl-%?glg%cﬁ ﬁ%qu\?\éﬂ?‘ie o?{nlbci,délmlznlé thaer%)(l):ttasgn mv 1on ]pn&q&es E{}gpqunds of
formulad méirein IR'igdhyanageRI R éls@abgmddﬁ enhaéwg;tnm (GssCorallglg b,

still a%@h xcggxbo%lué&t’thcgﬁj %gr} gve(éﬁb M KXJFROMBFEOrmuIa wherein

R 2ad & e hpdrogeti andR' 1ﬁt1141§33 s Eeiehit)- aﬂf?\%éﬂloz@ﬁ L@zoﬁa)g}lﬁkr Fres
(oN -(%2’ gﬁgénﬁaﬂ%e%?@ms)aﬂﬂoﬁ‘ﬁﬁ 5@ :ﬂmﬂé{- eﬁ‘lﬁgd1ﬁen12th@ bhEesent inven-

t hyl, hal ogenngt,hyl Jo-

tion prpwides componostsof ernna logerein® r?@ﬂ}{ pie BYATOEEN 2O RGP

gen, ﬁl@ﬁl halo%éﬁﬁfetﬂ\xg‘é ﬁb%&ﬁ&xﬂo@!’lﬁﬁ énoﬁleﬁfoﬁy |Iﬁ‘§t§l SHOERRO LSS -
or mu erel n " and {loggg;@nd

mean@te prgsepf ipyensiongrgvides CPIPB?J% $0 Offrlalérla\' fe“h f 128
hydré‘ééh QROR' B ﬂﬁoroge gfﬂ~@ﬁ&o, 3[1@0'?(\/ bs 4- ﬂﬁoﬂ) clﬁmm?é @)BLchloro, methyl,

e net hyl -trifl onet hy ano t hoxy,
eg. %maﬁgl a%%aeﬁssfeﬁbﬂ sgfstr%ﬂ@? W@‘YLFY%‘OWEFW gojmaetiiosy, 3%
methlaﬁj} SOLAeRLY] O HalogendmetBodyS ¢.4. Busiflaominitboky. Innnathet her

conb A T PR ToR roviden “omep oty BERRURT AR T 8l

: R"zaElizlsyalr@ﬁd herein are conpounds of formula | wherein

R21 R22, and R23 are hydrogen. 20 AI so di scl osed

o S SPTRRIREE Sepl AT S B By

20

25.

30

~-wherein -R3 is -NHR6 wherein R6 is -C(O)H -C(O - CH3,
-C(Q)- O2F, -0(O-CHF2, -C(0-CF31 -C(O O OB,

O-NH2 or -S02-CH3. In one odi.menf. ,ther '
_ A1sqod?(eu3>@dd1eompmm0@ﬁdsr @ﬂfﬁma?%@ﬁ& ‘Fﬁlé(d‘-‘é’égrpounds

25 have (S)-configuration. In another enbodi nent,
‘there is provided conpounds of formyla | wherein Qis

f. Dlsdbmmﬂ)hwmsamfcoﬁrponmdsaoflfomméa bivhe@inn B" C(R24) -, wherein

T T ARG AL AT L W
_C(cgoecﬁyd@@g)em B3-9, e R§3 alR4 is hydrogen; and R6 is |
In opg epbp %‘1 r& is @v}ﬂ% p%@%) ?&fﬁrm%l wﬁ(rel]n the compounds

have @()Q)O {mn_S@ (C -C3)- al kyl.: In still another
aspect e present invention prOV|des conmpounds: of

" In aﬁdiﬁémalnﬁ)ohlﬁ‘i&ﬁr flfe 1%'2&/1&@(08%ﬂ)bpnd§/$ﬁbﬁhﬁﬂa Ra¢heredn Q is

and R '2 are hydrogen,

"OmRP‘“i“gs Q%F‘Bﬁlé‘ri whergip Qd%n R2', 0 and R23 are
=C(R)rvdgesin RE3s hyplrogen, X-Y is ~CH-0- RM and R are hydrogen,R is’

‘hydrogen or halogen; R?', R? and R” are hydrogen; R} 1s_--—NHR6 R* is hydrogen; and R%is

—C(O)H, —C(0)~(Cy-Cs)-alkyl, C(0)-halogen-(Cy-Cy)alkyl, -C(O)O(C1-Cs)-alkyl, -
~C(O)NHz or -502-(C,-Cs)-alkyl. In still another aspect the present invention provides

* compounds of formula I wherein Qis =C(R*)-, wherein R* is hydrogen, X-Y is—CHz-O-;

R1 1and RM: are hydrogen, R'is hydrocren or halogen; Rzl R? and -st are hydrogen, Rlis: -
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---------- 20 March 2007 WD 2004/ 026825 - 20 March 2007
PCTI EP2003/ 010356 -6- -NHR6; R4 is hydrogen; and R6 is
-C(OH -CO-CH3, -C(O-CHF, -C(O-CHF2, C(O) CF3,
CH3, -C(O-NH2 or -S2-CH3. Exanpl
wozot%o?%;é%nds of formula I ingl.ude conpounds §E’P§@?3é%°3f5?om

(RS) N-{1-[4-(3-fl uoro-benzyl oxy) - phenyl ] - 5- oxo- pyrr ol
—NHRﬁIRﬁlsixg o e;f;lsﬁmxb(om&-ccm CH3 -C(0)- CHF C(O) CHE,

Pk Mtk e R T

(R) - N-{l [4-(3-fl uoro-benzyl oxy) - phenyl ] - 5- oxo- pyrroll
Exangjiles-o8 eg&hﬁouadeﬁf&fﬂﬂndﬂa 1indliR®) cohkpbunds selected from

(RS) ll\gl[f"]é-% ﬁ olril'glrbe bf?xg)y ]ihoe%)(ﬁ gphen lidin-3-yl}-acetamide,
(S)-N-§3-14u3 ﬂuc{rd-b(e@aﬁobcw)eplmidkﬁmb@wﬁhchhénﬂ}-]aeeﬁmﬁd«; pyrroli
R E st P ol e i iy
(RS)ﬁ\j -t (Fafiiade-bertzploxy)- phenyl -5-0X0- py’rrohdm-s -yl}-formamide,

(s)-N- '{_§£4“ blﬂl]io%-ﬁagnzﬂo% aﬁl gﬁprejékg >§¥1)rolﬁ)£§ %Y)Llﬂ fo?mgﬁ(lﬂi'e,pyr rolid
(R)- I\‘ﬁ'sﬁ fﬁr Rofo (3mIOgE) Bhemi Sy sty o i H]-femomidepy oI i d
(RS)JJ %%ﬁfﬁﬁoﬁ%%?z(yleg) phenyl]-5-oxo- yrrohdm-S -yl}-car }aamlc acid meth

| 'uor o- benz I"oxy) - phenyl 0XO0- py roI
|eaﬁ8h 3-yl } - met hanesul f onami de,

(RS){ B)4-8- ﬁﬁ&@lb@n%&oﬁfl) ﬁlfenﬂ]isfdxa%ﬁomﬁéyh}lwe)a phenyl ] - 5- ox

)Rl B-ore biokd E%Yilz-gxq-pmwesiwéﬁigym@m@mwe

(S)-2Fh@r® NP [4qB Hkory-Bentldxy)-ph&iyH 8- 61@0— yrrolidin- 3-y’l} -acetamide,

AR o S s b S 1
(aE&amil&e,{ 1-[4-(4-fl uoro-benzyl oxy) - phenyl ] - 5- oxo- pyrr ol

de,, 2 1

2 BN RS B henaiy sy rempldin gl
dimde3- yl } - acet am de,

(RS)-N- l-gl:@gqulo ééxg{%lo%r ny?]n§ X}lcooé olﬂ?ne gy ll}) acetanu €, ~pyrroli

(R)-N- F!SB4—M—ﬂmr@%eﬁwbﬁ)@nwlbmxwpmvﬁdmheﬁthetaﬁnmo pyrrol

(5)- - bl EIIRE) Bhenyil-s-oxo-pyrralidin a-lfcacetamide, | 5 11
(RS)- Hc{ét[érf&dh;lorq b@)zylbx){) pheryl]-§-8xd-pyrovlalindnllyloomymidneny| |

- (RS)- %@gﬁﬁ?ﬁ?&?\{"?f’h@ %«%b}g oro%ﬂeny‘%%%/ef nyl ] - phenyl}-5

25

30.

(RS)—No&dAF( rflueta-bingyl @cyypl)enﬁbé-toampggphéné-yl} -acetamide,

(RS)- g!z‘ -'(i\'-'{i-gz- ﬁ%&&ﬁpﬁcr@@uﬁﬁnﬂ%g&%wls)-oﬁt Wl‘(}hd&hfw laketarimﬁéo

(RS) ){4f{|2{(1 ﬂperomzhenvlmmllwénwy}l-mw -ppyolidin-d-y8-ackfmileox o-

R Pl B 01 5 o mamalidi Wamide

(S)—Ndﬁlr{dj.?»;pb}}orcgb@tzglmcﬂ@henyl }-5-oxo- pyrroh n-3-yl}- acetanude,

(S)-N({@) 4@2%&@&&@%@&@ -BRREWyASHAin PR edardd X O- PYT

(8)- N(ié)QXRF [54-M‘Fﬂ“&r%h‘m&ﬂwﬂTh?ﬂYUoPEquéﬁk%YBmfafBﬁésnyI ]-

(S)-NPM L[ Blrﬁ’étﬁbﬁ b)éh%yl 1 ~oxo yrrolidin-3-yl}-acetamide,

(S)-N({g',)qzé_-ol 4@:&1@?:3;5 Eﬁéﬁgfy -phedly )1] Drealiaid 35 Scstanide, ©

(S)- N({S)[@@H:W dzyl )@ﬁlmhyu-Bldst@rp@fmhmta-ﬁwzeydngayaﬁdohenyI
ol1 di,n ce

(8)- N({éﬁxﬂéﬂanf’zﬁ’%l # nytlgﬁwrmwﬂﬂhé r’fyﬂ‘etﬁmbiﬁo pyr r ohd

i n-3- yI} acetam de and
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(S)-N-{1-[4-(3-cyan-benzyl oxy) - phenyl ] - 5- oxo- pyr20d\asth 2007
n-3-yl }-acetam de. 20 March 2007 WD 20041026825
PCT/ EP2003/ 010356 -7- In another enbodi nent the

wo 2RiBsgAt i nvention provides a process for n’QEPZOMIOlMSﬁ
preparati on of conpounds of formula I
reacting a conpeund of formula Il NH2 Rte Ru Ry z

0 I
In anoglel' u)J:PI ondéj}lént ﬁe@res%%x;e\#uhﬁgpx%qg{:% ﬁ:}é%??fésh% Ir%gfaﬁgﬂ of
compopndy Qﬁ)fomsﬂagb;pmgsﬁng Glact@g)eaiompyind i@l Cl - cs) al kyl ,
or Z-S02-(Cl-C3)-al kyl wherein Zis an activating
group, e.g. hal ogen or anhydﬂl de. Schenme | shows the

main routes to conpou s the formula I. The
'|nterrred|ates III may be reacted with

I taconi c aci t aoterrperature in ther 9e -of
from80C t C Yto Th'e compounds of fornul a 3&

be al kyl at ed W 1 1i8nson- et her synt hesi s using an

unsubst it ut el or substltuted benzyl derivative

d f I h
with o G BN ol B O8RS B e
halogef 4 €j-Ch)alkg s3-C{ B3 (€5~ Gy pelitylcar - -S08(C eCsfralkal windneih dtieam
acﬁvatglg;ggo%ﬁgfgﬁ&genfora:lﬁ?éinﬁd' um potassium or cesium

err €ol vents are | ower al cohol s,
acetonitrile or |ower ketones at a tenperature in the

Scheme § lapavs e mairauies he cpapands ofishe foxmuele iyfdhe antarmesdiates GH Aed
II]a m@ﬂa@ LORRE Wiﬂé 1t%%§%c%cfd§m% it %ﬁyefaﬂﬂe Hihe QH%Q Hﬂ]rear}{ 80°C

bstitute react e
to 200%6enpound of fornula Va in an |nert sol vent, e.g.,
diethyl ether or tetra- hydrofurane, using
The coﬁip@hifdé'of REAnd Ve B De kol d bl WIHIQ@LS(E{ SRENGRheds uszng an
t.ributyl triph egy phosp

S
unsubﬁ%ﬂ& fﬁwn‘aﬁ%?%beaﬁl ém&m&ea@# frpR RV Baliden Fosglates,
methaReVffExa68 (nbylatdl) i thdetiolcBBYRE sAEFnase (ﬂriﬂ'&&sﬂ"‘Bﬁ%&ﬂhs}f& tan
ST AR MR OO Uy
solventp atedS@dr ulodlivlsliceriniteild o 16vrex keto@s abd tedipeatint & thapmgyalt er

ol vent. Conpounds of formula Il and Ha can be
ﬁongog:taé‘lg g@"‘ﬁ“ﬂﬁﬁt‘t’fﬁ fromacid derivatives of. fornula

by nucl eophilic nmigrations froma carbon to a nitrogen
Ancthaxtapproaduicthe Mztsm@wdwph@ atHogtioaally sobstifuted bergylic alcohol is
d| n g
rneau:tedr ‘9 A d %%%%HEJ](%E fgl}fmgu Va { 3 e%?%f%‘%?t’ gk ?%ﬁly?%%%r;ﬁgn
hYdl‘Ofmque osing dielkyl-ado-dinetHoxylgtesindbe p:men@snf phospbinesileg., txihutyl-

or tnpl%ﬂ-]r 2@&1{5‘@55]15 ﬁ?héﬁ}%ﬁél ‘isle'IFE bé’%ﬁs b%%ﬁg%%a%é&rﬁ%&ﬂw ¢

prot
methods known per se llke hydrolysis unde.r acidic conditions, 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 Il and ITa can be obtained starting from acid derivatives of
formula V by nudleophilic 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

IL. 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-




am no derivatives of formula Ila. For the treat i@aeh 2007
the i socyanate, alcohols are selected which yield the
typi cal carbamates used as anine protecting groups,
, ert-butoxycarb 20 March 2007 WO 2
wo 2fkends 0 010556 - 8- onyh, benzyl oxycarggF@‘i%’G“Z s
f1 uorenyl nmet hoxycar bonyl . Their cl eavage to the am ne

onyl, Béhz? ojé}ELI@Oﬁyq 'ge ‘ﬂHGx@ﬁylﬁlfethf Qi oﬁyl | ﬁeﬁr@leﬁ@a‘é@ td fi€amine to

yield qu%POf“Bfl% %é?rnlﬂ‘faa% g@wﬁw.mw% %la;hg%na %‘f@i II;fngI%rtB}r%ge It

literatigd) be perforned by standard 5 procedures, such as
e.g. by reaction with activated acyl derivatives, e.qg.

hal.oge s_or rid or. b con nsat i.on
The ks o TgRoR faromop St ABg! e BT ETR fa SAae
5 procedomsiench a3 aibyredctiageith acivatlay a@b@iva%s \aigt 4tyl halogenides or
apat e lh cq oun el n
anhydrsgloe%)é ﬁ a%or@ﬁ’gat}%larﬁ? Cﬁlﬁ_ﬁ dfdsmg etghcéarbo%blfm%eﬁ 2 %dgd
satiorsuglpei drily echctimmaihh isogrsaadese can function as a tr anS| ent
' group which can be 10 cl eaved by hydrogenol ysis. The

In coihg d& bf‘fg:tnglgﬁrgmh%m QL a?th\e’hii’eaﬁﬁ Y Reeap- tden be

y a difrerent benz up under” t he
optionallgselritsddivan o eandwestionss At grouR oSk cxulid | ed

10- cleavéd'bythlj?&ogé’rfolymﬁ I’I'h% reﬁﬁﬁﬁ eSmpun@PbtoRAIS VR & VAP c&OMEH Bd ON
ectlng roup %Dare gr.oups . t hat
8

@dév aS}féreahWYImPM¢réh% DieBNBdPred seadiges. As known

to tho@@ékﬂleﬂ OIS aft Qhis bARedI Y, le}f!ﬁh éoxﬂﬁdnﬁhkmﬁéaﬂdcpc
COON Ft |V

reaction. 15 Scheme 1
(protqgfing £rquR) ape growps thgiparq s n;éew afﬂerr@ngqnqd rp&cﬁ°11+ \
condlhblﬁs f&"the drgen QAR hrfd2ByfaoR kdaydon. NH COON NCS al kyl at on
4-1 HO\ R 2a HO R22 O hydronS|s Rxa Ilia
15 Scheml:\::zfl' Va -

COOH

;ﬁf i fi;?
e
2 OOH COOalkyl
. NH GOOH
z l : CH a1kylatlon o
N 22 e A
HO' R “'““";* : MMmWQS '
Rm

A
R llla Va :

NH#

S8 g S
,F‘” x\ﬂﬁzo
R* N -
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NHz NHRs NHRW R28 R22 R Ra~\~ \ | R22 R+ \ Red&@(@M@rch 2007
R2+ R21 fI R+2 R12 11 1 Via 20 March 2007 WO
2004/ 026825 PCT/ EP2003/ 010356 -9 NHPG R~3 NO Q\ z3
wo 2#Dokksd X/ Rzt NHPG Rsz b RIAV -- dﬁmh:{s:s
Rx, Rtz Ila Another nmethed to prepare conpoun
formula | involves cross-coupling reactions of
aryl stannanes [Lamet al., Tetrahgdron rest.
43:3091(2002)), aryl boronates [Lam e ., Synlett
5:674 (2000); Chan et al., Tetr Lett. 39:2933"
(1998)] or aryl halides [BuchH »€¢ al., J. Aner.
Chem  Soc. 118:7215 (1996)[xWTth ELheé correspondl ng

pyrrol i dones (schema Nsa heme R3 RS. "3 HN R4
RzaRa Ru Q "NIQthXV“I\IRZZt\x\RZZ
V—> gt

Another method to prepare compounds of formula I involves cross-coupling reactions of
arylstannanes [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

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

In accordance with the present infention—, a possibility to prepare compounds of gerleral :
formula JII wherein —X-Y- is —-CH;-O-, i.e. compounds of formula IIb, 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), losylates, 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 l)y Williamson-ether synthesis, starting from p-nitrophenols
of formula X1V and benzylic halides, tosylates, mesylates o triflates of formula XIII. Bases :
used can be for example alcoholates or carbonates (sodium, potassium or cesium |

carbonate). Preferred solvents are lower alcohols, acetonltnle or lower ketones ata
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cat. Rx, Rzt / RR12 VII R12 1K wherein LG is 20 March 2007
| eaving group, e.g. halogen, e.g. d, Br or I, or SnR3
or B(OH)2 and Rat is 10 -NHR6 or.al koxycarbonyl. In

Woza)gfé%gance with the present invention, P(ﬁo@?z&% ésts?\:

to prepare conpounds of_ general forrrul a
-X-Y- is -CHZ-O, i.e. conpounds of formula Illb, is

t |l
empe AU T A LIALERSOORL 2L kB 0|
Mitsungbyreaepling of bwlé@kp tish rafmtr@hmlaoiifprmtémm Aheg
reacnoﬁ1§db%ta§ ﬁs‘d&ﬁﬁxdgﬁc@&b&ﬁsﬂéf&f&%@e\&ke& lQﬁé}%\f' ' ¢ al cohol s

ormul a X roup
temh?aéqf%faﬁ% Spipg éﬁﬂwlaqze*%rb@gﬂhtgs inpthe mesenaof ph9sphme% gBat es,

tributylves yigHeRfl-phosphidef | at es. These substitution reactions
can be conducted neat or in inert solvents |ike for

The ke Bt ol PESHR KT Pl e i Sensor o Bhesine

catalymhyéngaiaﬁme e, lfsfijglpbﬁuﬂﬁSonﬁﬂharcﬁﬂ la§thle Batafldt uclat‘r&ezbﬁcoh?ls,

[ er, s Si startin rom
ety a?‘a@%{f& Bhigtirons AR RRPRTNER S clia B BT EORBPY des,
metals mwmtleg;r zime dtydcidiemedia hkﬁdlhltdtlﬂﬂrdﬂﬂOfloadidelaicéﬂclabld

& o | cohol ates or
MEtals car%%nbggéﬁ&f:&%gmum alg%‘% gssrﬁ ro i:d23| um carbonate).

Preferred solvents are | ower alcohols acetonitrile or
Scheme3uer ketones at a 20 March 2007 WD 2004/ 026825
PCT/ EP2003/ 010356 -10- tenperature in the range of
1froq?200 to reflux tenperature. Another aporoach S
. t sunobu- coupl i ng of benzylic al coh@|, otjyh
R q&trophenols of fornula XIV. The reacdfonis done
R as ‘usual ,in inert solvents like fge ean@.‘
et her* orf qytrahydrofurane usi ng_J
di al kyk? ‘charboxyIates in th o es€nce of
phosE 5 tributyl - faenyl - phosphi ne.
The Key mnﬁer | at es @f?f Ia re reduced to
t he an1no cdfrpounds 1 Fibl Nusing catalytic |
hydr ogenati onu e. g. sifng “®l ati num on charcoal as the
catal yst in_| K&, ethyl acetate or
tetrahydrofﬁr . An ghternative is the reduction of
the nitro-greéd by netaf$ ITke”iMn, tin, or zinc in
acidic media like diluted hydrochlorlc acid or acetic

whereirolG &h.a ledvinglybdup) &g, halbgen| OTF, bk a@@YaeCaqea pdgsalts,
i : ch e Cl—lzgﬁmp

halogencgg‘{,egcRor ﬁ‘b% oride. OH Fi +e Rt

§°BP '+ 2 ><| 1 1
The intermediates of formula III wherein —X-Y- is ~CH=CH-, i.. compound of formula-

Illc, or wherein —X-Y- is ~CH,-CH,- i.e. ‘compound of formula I11d, may be prepared bya
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..

sodium hydride, yielding the corresponding nitro-olefins of formula XVII,

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-(1I)-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 I1ld can be obtained.

from the nitro derivatives of formula XVII or the amino-olefins of formula Illcby
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+ 1111, Ho~ NCOQ- I C LG\ | Fizz HO\ R2 .20-Miih 2007
X' Rl XIV RIAITLLN "G J-\ 1 H2. RRXI 11 I1lb
Fi" wherein LGis a |eaving group, e. g haI ogen, OIf,
nd Y is a leaving group, e.g.
Wozg%igzss%f OH (for Mtsunobyycoupli ng) 15 ﬁ‘%ﬂzauﬂﬁzss
i nternmedi ates of fornula }II wherein -X-Y- is -CH=CH,
hydrogerﬁtlorﬁlﬁif@%ﬂﬂinﬁﬁ oh Qﬁzmeﬁa@as thé Jaﬁrlys% 1 raﬁbﬂols gfhyl'acét&e
nmpound of fornulallld, bé
ortetrﬁlﬂ}’ ’@Heﬁ}l‘%\s‘ﬂvﬁ%cedure which is shown in scherre 4.
The internediates of fornmula XVII are accessible by
Schenpmldef i nation reaction of optionally substituted
aromati ¢ al dehydes of fornmula XV with
di al kyl - (4-ni trobenzyl)-phosphonates of formja XVl in
the presence of a base e.g. 20 sodium hy |q\p,

wyi eI d| ng the corr d?ndl ng nitro- %l,,efl ns
®The ke 6”5 dhates of foriay
ed Sealk v i
1allk ymetaikyis or salts, Ii

- 9.
tin-(11)-chl ori deFor B catalytlc hydro- genation I|ike
e.g. using plati nu n charcoal as the catalyst in

| ower al cohol s, acetate or tetrahydrofurane as
t he sol vent. eamno erlvatlves of formula Il1d can .
be obtai ne&25 fromthe tro derlvatlves of formul a

fula |11c by 20 March
I"'- -11-
¢hgrcoal as the

yl,, dtetate or
vent."Scheme 4 Rz' O 11,
NN RR.t @Q O / \ zz + alkyloO~ 0 OO _-~

XVIl org® he am no-ol efins &f for

(3':>1rnp01i.tlt:fsA ofz 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 formulal
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, o

~ 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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RlY XV F\ le RR/z alkyl0 21 Rt.z XV1i1l R XVI 20Mhrch 2007
2Z NR R5/ NHO N . R\ \ \ | R2Z R\ \ R~ 1zt
/| Rzttt /| R[lIle R 1lld R Conmpounds of general
wo 2bRfeidh | can al so exist in optical pure
Separation into anti- padgs can be affectPE?I;Eg%:og%orm %
to net hods known per se, either at an early stage of

or chibhie de@ﬁéﬁﬁ@%ﬂr&e&bﬂﬁﬂtﬁd’@%u& Eysféﬁhtmﬁh aslslzRdimey distae, dth&ry

types §@lelnef, Bl coRniptys Bftrenf ety s bR PR
tions ipelnde paychiatjic discasgalotidhyds dermressivh yanaieiy eaninadtasle padia phabis, of
ol ORFHOETPRCH A e BIPLAT Eef oit o
and treatiyentad withdnawhl sasdrox’msr indwaiby shus€ ef)alcobol, hicyti-apdvtheo| |

addlc&\i'égi'rlégg o) lﬁ'tex) tre!ata'B ?H(? {:]a(%{oggﬂ be p%f lge'lfgl ne&ro .(15%; CHEQ:L@PJ

aration o I as ereo

cer ch@mpﬂstmap)oﬁj’lf QEALB3 &2 ewvant defciency msxdmm(%@cﬁlé&flﬂg@qg@hc
treatnfén?&‘fﬁ\ﬂﬁpl%cletrm (%R0 %6/@9 095) i}:‘l?ld Gftef ﬁém@iﬂﬁ%ﬁnhﬁ{ ofy diseases.

subst ance; on the very last stage, by separation

rs 15 of forrru a | by chromat ography

of th ant
The cypp ’h‘?fjr} & esppeipllyvesinidprdhe wepmaRtaad PeyveR la |

Alzheigaids dib@ase 0a sefile demeddial r om enanti opure i nternedi at es
obt ai ned by bi ot ransf or rmti on, e.g. by hydrolysis of

The PR R R A BV Gt %nﬁﬁfﬁ%ﬁsgg%@e?‘?lﬁ’“g‘?gd&?th?%

determ ne the absol ute confl guration of the
The cPYAs aicodinglomear®iAO+4-and MAO-Blvtead tradientiheanptacted into EBNA

I R

(19988 phfeer tresaf@pyn,@dlssver@hcenqgeqamd&brmebm ofg P&M@@é’@m‘%‘mz}ﬁ
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administration is between 0.01-20 mg/kg/day, with a dosage of 0.1-10 mg/kg/day being -
preferxed for all of the indications described. The daily dosage for an adult human being
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filtered over Dicalit, then evaporated under reduced

The 5 crude
WO 2
?H ?6%%!1 (4- hydr oxy- phenyl )¢5- oxo- pyrrol i gF?Im%zooal/ﬁloséarb
amc acid tert-butyl ester is obtained as a colorless

theorg) of (REhNeli-j4s(3eluoesbingyletyirphan]i Roxdpymelidin-syBAcetamide
as a WHife RO Nfé"ﬁb@eﬁ‘;zpﬂﬂﬁj cation and characterisation.
e) .

(RS}3 {1-[4-(3-Fl uoro-benzyl oxy) - phenyl ] - 5- oxo-pyrrolid
y (9=N-ak-b i Bluersihgnzyboxy)-phentyl5-@st mnrolidin-gibheet on
of 62 g&({eo 21 mmol ) of the crude
(4- hydr oxy- phenyl ) - 5- oxo- pyrro
a) (RIg} 5%47 dSPP‘}’QWd—IhI%)fH E'Oafcpﬂrql@ulte-hmbd)xyhsa@d in 3 m of

{
Ina lget%ﬂ% %{hggﬁndz% ! 3’5? g{r%ﬁg)f Wiy H@no%&ggb} 1?%304[27% rﬁg 3?%L))of ol
conic3gid wgﬁq? frameUndgs stirring wmhnmnté spatulgithe mithrais 50C
careﬁﬂk]ﬂlezﬂtgd &n a Eé&hﬂk BﬁterHbﬁ%%ﬁhe xgﬁ'xeflﬁﬁ%icﬁ% mr{é u&ﬁﬁ& ' S

acetate and extracte

b°ﬂm$ﬁ8d aﬂg‘s(ﬁjbeéelﬁaeafg@rq taises b9 430° Guthe reacsiomumesy BIrmp f hige wid.
The sam@mcakeﬁ leng esol H@ﬂﬁlﬁﬁ(’ll‘ WiER U ﬁmrf%e B4R fRsg.atdon,

hvd n@ﬁter gl obtal n chr.omat ogr aphed on Silica
¥ 1‘°§%‘IXY %I 030-p %ﬁ%‘?owhﬁ%ﬁ engrperl iatthgnexistaptwithe
outﬁ:a&eﬂmelﬁcaimmtchaf{ha{sen@fe obt ai ned 61 ng (72% of
S) ~{1-[4- (31l b I h I

b) (R§)gl g‘&% éﬁf”& E?l%’lo;ﬂ)émk‘gipgg;ﬁgéo%z%‘cﬁg‘% )I!)gﬁ‘efylnye]st er
Ina lﬁlbrl-aechhd flak sqlip “hgafrlsﬂlgcrcgn%egaﬁ& a(t'ﬂ%ﬂfﬁdmetgroarfd)a mec?ar\néi |

u z [
cal stfy ﬁ’f%/r?g(ﬂ@aI Tt s oraeraidhe gga%xv ipadeis

dissolveduih 3 matture of 5000 mI of methanol, 24 ml of concentrated sulfuric acid and 400

otk Flaliabted LR EE YRR W B0t v

reactiqyl sobitiod iiznedmred It(shaﬂﬁoé 4 eoduiné b)}‘ﬂlﬁﬂlhﬁmmth@ftranbﬁiﬂédlﬁf& DI01C

vessel. Qﬁlcﬂigtﬁﬁl@ﬂ 46&; )ﬁ\?%t:m f?ﬂ)& rﬁfﬁ}f %yqezgmg%{j ﬁ-} gt 3?5 is

Cl')’stﬂgléﬁpmrsmr@dmmdatelys adlthedupors S fine whitd ctybtels $ﬁ|cbﬂkcted ona

filter fﬁ:ﬁ%l £ ér@ w‘?!gaﬁ& %ﬁl%%@%}e ggd&o}@ (Sft c;ig yiate ﬁ%ﬁﬁ .ﬁtltrﬁ gf on
becomes t{olpv(r Sfalnd oeebr.Shie el preysed hetyte]driagt pmdwcdmn theofileer
ﬁnndhé’cﬂ‘iéaqjﬁ feg@c)ea E)?ESs?:pe 8 Bﬂﬁ%sﬁ (1% \(I)\ﬂflzteory,sf stepcs of %@3 (R¥>3é -

301 (M+
1-(4-hydrayyony-p EIIYIII {-exFpurmiidinesraybadiy achhaetilestr axehityr 1 ol
‘solid; M§|Iﬁfe&2@4}(mc 5+am de A solution of 25 ng (0.07 mol)

4-am no-1 -[4-(3-fluoro-benzyl oxy)-phenyl ] - 30
c) (R) 63‘4&'&[‘%’%@@“&5@ %deidlm'ﬁ-da‘boxyhi acitt neethyl ester and (S)-1-

- 22 sl (0.16 I f
(4-hydfo IREATE g Edlﬁéf'aﬁ%%}dm tS hlg sol utlngg )GOpI

triethylam ne c00

SUSPPUK@EP 2g (233. SM)IRS) L{#-bydroy-pheeyl)deimn-prlidine-8+ | ng
carboxﬂic 44d th, ‘ﬁ?&tﬂl @U‘%q{ﬁl,@llr) u?’gbogqlgx ch%%{znn‘lﬁ& hFVR% @ﬁ}g%a%& ); he

action xture 1s treate

the ad %‘I €52 M 8. 13bsodiuna phloridecS0my atvguespina sudfates Sipbh Pt assim
phospHaf@flﬂi@f' $116.00y il OHRus ﬁﬁﬁbﬂmf&&ﬂeg% &8 u&é’cﬁggkﬁg 6%The

der reduced pressur ica

temPefﬂ%‘f%Is seito %Q)Faﬁﬁ@e yrisis sipyteshint they a:gmwﬁaelmg bf chelegfesiase

ﬁomcwsdzﬂgq:ﬁ Baich (Rbcke Abplled SQEncdi TR nol

Sandho%g %r e nbﬁé ( Tﬁefr)%uare "obt a?%%réﬂggér%éw 00?1%;%%
SPh Il Sesamany>omderpo.G013046198)5nd tiee pH

kept constan_t at 6.0 by the contro]led addition of 0.1N NaOH-solution (pH-stat) under

moderate stirring. After a total consumption of 1016 m of titrating agent (overnight;




10

15

20

25

. 30

-

theory) of (RS)-N-{ 1- [4-(3-fluoro-benzyl oxy) - @oavigich 2007
-5-o0xo0-pyrrolidin-3-yl}-acetamde as a white solid.
M. nle = 343 (MtH)t. Exanple 2: (S)-N{

Wozgw[ﬁgﬁsiss FI uor o- benzyl oxy) phenyl] 5- 0XO0- Pyt EPHob Sibysd- Y

-acet- amde 5 a)
dr oxyo phenyl) - 0x0- pyrrolidi ne-3-carbo
48, 6(%) cio%%erséérﬁ&ﬁ%/ Wacéxoﬁé@ g is e)ggixﬁted yith 3(5? apd 2x2 Sbdichlerometifane
and duhaequmtbrhaﬂiﬁ slatig] é’c@tlte?ﬁheg:oﬁl%uﬁa d{mlo}orﬁéﬂlaﬁegghas%%lie Qried

Under stirrin

on sB&] %“% sgl%a%e %nm)égrate[dﬁéﬁﬁpﬁg B %V“ tQ give 22.5% @5469111”&&4@&;) Aty
crYslhb af ¢th3g (IR)] h{éhydkbxﬂﬂﬁhn&ﬁ-@%xb%@ﬁ@&@-@k%b%xﬂ%%&

HPLES 4098 oS byl OB eTt e eduCr Lk BB M et
The aqylepwh phase isTadgistedral pﬁmmumz% ﬁydreémormcﬁqsaa AR WpthRT

L L e T e —

and qlrgedé}q m;gwﬂlt%é%ihnﬁmbt@i%)%ﬁ(ﬁ} I-Q%ydr@i)f—fiﬁernyl) 5-0x0-
P Y“‘?%E d" éﬂﬁ%?—ﬁ{#‘; L%s@} 6’)?8“5"’5} P?’?ﬂ“i%‘?gn]e/" 8¢ CE’J%nyI

5.8 (= Qﬁ:@t@é 2531 er In a 1014-necked flask equi pped
and, a nmechani -

d) (St I(@-I—f}fdfcﬁf/ Ipﬂénﬁ)ofl AE4L ??I'i‘?}ld%let Bmxr;rfﬁg acid mat vl ester
A Hm(-tm) 306¢ fqllﬁsimglg Obﬂ&éﬁy(riahyamx-@hmyt)mbxcﬂpﬁmliﬂnﬁa-mwyI

lié £id 066 uft: 3 e of 5000
o t;(ﬁ fﬂléfs "Sé?é]ldlgg%%@n r atdﬁjé%uwwpf“é %Z%mg% 400
meth?ﬁo B Eat?i f@lfﬁﬂémfw%/lpmnp Horthewdrlsng-up, dlee nmden netfitelxre-

d dlltdywm ol.utign
ooyl e yoluethen 1R SRR A nde bR S E  K and
water, Fpiteied Hr?f%ttstracqllmted Qog ﬁl;er fmmﬁ&le\raslmﬁlmﬂn ool mmaa:

finallpd0tndbhigh vi2808 1 hieg b? ﬁgﬁ (&b bﬁﬁec(r}) 255) fﬁf‘ﬂg

al |i ion s
Phe“ﬁ% FOKQ REIS&%&@*&F hiF acigme lﬁsteemaedn@nolad, MS: h‘t/ewr234

(M-H) {yopigdal infelpety - gy@%v@,shed with a total of 2000 ml of
Itrate becones col ourl ess and

9 )7 e fiTe el E‘?eex Sepxariarofiding i catbopylisagid mdthyd m

ester the filter funnel is dried under reduced pressure to
of the (RS)

Asoluflof £ 2t 18t Bt ore borsnlgloohal red 2 Y105 S kst |
mpheaylphbsplahhyﬂ 156 81 ©f tefhy@Aroftahis dadUrbSWisdRthiV60 mirf adder

a nitrdelf atlotihefd s 0° 10 o solution p£22.65.&0100 meralknfi®- Blhydroy |
phenyl- 5aoxodp)nmﬂ1l:liple 3eqik lﬁigmld(xﬁéthﬂ'ester and 21, 62§ (100.5 mmol) of

dusop‘&%g{%%!el%aglycgﬁ ag B g%}) ?&g}x £ AN I 7 ee gnxtx?rie Is(iz:( toI 1sgzuuz?}lctlod
RT and RB)mgls(cdnﬁmxdd 601')&8 bbemnyfor ’dﬁrv@f r [ Gk hﬁ'}ktﬁ?e 1§evrﬁorated

t hyl 8
under ?é?l'i: Lebfie! sgl%ﬁap ue 1%{3;t S Eélg rB{;of) eg@r todeavg aawhite on

exane

solid mﬁnl;zemistmgwfswpmdm ahdtriptienyl ﬁftéf'ﬁlt%éﬁoﬁ:aﬂl‘é

solid b PR HARRT, AP SP hﬁacgﬁfla%ﬁ%@“l Eﬁael? 2538(8% ebeasiad
(S)-1- [6} (@'ﬂu'ﬁmabmzﬂmé@bmﬂ}%%m-@ﬁ&olicﬁné%@-&rbbﬁ/ﬁ[: adidl frethyl §ster

asa wlﬁ&%ﬁﬁ?ﬁgﬁ} 13%4 g@g%f)*]&g%egréer )ggé%lgé%fogﬁ}h PheRY, hop]ﬁ'a%s

diisoprppy) dig tePrOJ ects, Sandhofer Str. 116,

010 YRR 84 RO "

P . AsolutHH’d?fsﬁ 6hse 6. )m@'}l‘hw(@fﬂm-bﬂiﬂbkﬁtﬁheuﬁﬂsroxo-pmo-
e SRBEDlERS kbl 9 e e CORARI 8 sl o

. rati
chloric ac1d (37%) ‘ll’lge mlxmre is heated at 50°C for 18hina closed flask, For the work- .




10

15

20

25

30

35

WD 2004/ 026825 -17- PCT/ EP2003/ 010356 48. 6% 20 March 2007

conversion) the reaction mxture is extracted with

3.51 and 2x2.51 dichl or onet hane and subsequently with
wo 26hafadesit hyl acetate. The conbined dichlorg %1036

phases are dried on sodils&m sulfate, evapora

dried on HV to give 22.5g (95.6muvl; 44.8% V\,hlte
ing-ups thestlation isfevaporapéd under reduced pressure to yleld the crude acid asa

e T

The st&t&és collfcqumn:a filey fupngland tl'@Q dnai Orfler hjgg'va@g@ ta yieldPAd g
(82% @ﬂH&ﬁ’ﬁ%f pyas fu- 3o, A @@ﬁﬁﬂx})gglﬁgﬁ'l? 54 %ﬁWp&{ﬂoﬁ&r{S -3- c%rboxyltc

drochl oric acid and extrac 3.51 et

aada%%%ﬂ%W@hmﬁﬁéwé A0dMstYani ¢ phases are dried on

2) (S)%QQ&MWISHL(BE&&){O—B g ﬁtﬁl‘énﬁ}iﬁﬁr&{d‘uﬁﬂ—oﬂ@ht/'&{oétﬂbrill‘eVe
kh

A solu{xg} gzoiozg (ﬁ;, mgg,ofd ;3 Huerpdhenzyloxy)-phenyl]-5-oxo-pyrroli-
dme—?xpc}éﬂfd&irliccﬁlcidﬁn 3ol m&ag@m adsted Wigh 6.V Ynl *(H—x@moh%?%meth
morpl‘é’}a_;[% er,é.gétl'e% ttog)gmujitt/&eeis goo'ied[to] EQC anéli% lt?i mI%G mm:cLJI)%

isobutflShlofoférnatlyate added phfesn yiiryinp forsanip /£ sohttlodiofi @ 98 g Ci21 hauyl) i

oS s 5 S B el A% LM P
for 70 oity hti 0°PC, thesvspenSios s filteredfoverDitalit. i The fiittate is dihated @f3h 790 rof
of tolugﬁ@td%ﬁyf%%ﬁﬁo ¥ r%ﬂarf}ggr [ﬁ;]%e? th)iF E‘rsqtgaﬁ:lfager a%‘ei)ar?lg gétftg to
washegriwicawith 356 mlef 4 Sitenated doltidonid{Sodiimi Hydrogatcarbenate hmimctﬁ:e
with 25(?131 &H%%ﬂu?até’?f%ﬁﬁﬁoﬂ Gﬁs%rdtu?ﬁ %}ﬂcgrkcﬂgl‘l%e etmtﬁgolljéal?llcci%ye%ﬁ on a

'S co

dried qviet sodiunf sulfate Iand,wﬁslwdltmpﬁézﬂﬂahbbf\tdu@:e, thn eblveint 4vall theresi-

dual ts%ﬁtgﬁcw ?rr b%pﬂthé’dqs %H&‘M:R a W)lﬁlng ofabrolit S50 Y b lution is
heate )otﬂﬁﬂ"&;@ldrkyptraé sorﬁmeexstueeton B piint. & figrsagling theypplu-

tion 085 RkerMedidte %%ﬁaﬁ% &l cbﬁicenﬁ@ed fg 565500 ol Mhills hdd QRirbGabe

to @ sofupn gf%SJ@hofﬁqYémC@%e#ﬁ (%5 1 Werbt flosansyile pratisg it
45°C. BnalyCliep 1ét6 a&ﬁhéh PR kY eratﬁ&t@fals@d ﬁ:pédg(t 'fcﬁrl hlaﬁr a’%ﬁﬁhe

|.uoro-benzyl a and

| hﬁmf&%@ﬂ slr?nizégftyﬂ%to PY?CFHIBF?e'H}q ra%gﬁmcgglef o Ot@@nfﬁ the

materiklebiinaidsdoRléddsdrditn i!ri]lfer ﬁﬁﬂﬁd%%ér%f-igw?bh tétt-su@&etn TeiHender
the prc?im én ik d?} hig S‘? Ty Wﬁ%}@i@é%& é'l é I(701% c?ff theory) o?(s%
4-amifRRBY(3-fiore>ben xﬁzpbhefﬂ INpyokidinR0ont ty8roaklbdddast ihlte

solid, lﬁﬁt@{%?@’gﬁ%ﬁ od.gcgrlggx; e 10500 it of

o b (S)-Né‘{lr-[alff)%Emtﬁtfrut’baﬁbquox?ﬁ@eﬁyl}%Ltfx@-pyﬁroh&iht—?: Yipavedoidé 0 RT

Inanw%tge“ o i TR 4 Pl B Seet et  crping-

1-[4- (?pﬂme meﬂzylo’ﬂp]eplsembzl] @melsdlﬂ-aeone&wﬂfdchlumé Helds t{he (H)LN—I{rl o gf
BB et and HRri s Brs i Hol ettt 8 PR lPafpih,

solid. MBan/88 34b(NtH)at erial is triturated in 100 m of coI d
nethanol to yield 23.5 g (68% of theory) of

 mamnfey LRI 900 PRI B RRPENLL 2 i B rggt din

[ MB: nmeif344 ( MtH) +] together with traces of
tri phenyl phosphi ne and dii sopropyl

2 (R)_@%gr(mﬂﬁ&ﬁé&?%ﬁ gﬁ]:%nyl -%-o 0- y‘rrohdme-B Cfrngyhc acid methgl b dl

[4-(3-Plu phenyl 0XO0- pyrr
ester ne- 3- carboxyllc aci d 35 A soI utlon of 25 61 g (74.6
mmol) of - -

(S)-1-14-(3-fluoro- benzyl oxy) phenyl ] - 5 0X0- pyrr o-

| i di ne-3-carboxylic acid nethyl ester in 650 m of .

di oxane is treated with 175 n of hydro- chloric a(:|d‘
(37% .. The mxturels heated at 50Cfor 18h|na
closed fl ask..: For t he: wor k ‘ .




20 March 2007 WD 2004/026825 PCT/ EP2003/ 010356 208arch 2007
i ng-up, the solution is evaporated under reduced
pressure to yield the crude acid as a yellow solid.

ification, the crude acid is trit d at 0C
WOZE&;O%%% of et hyI acetatejq_The solid IS%E%F@@?O&&SSBH
a filter funnel and then érl ed under high vaccumto
In ayaralago%ﬁlrgr to(t&&%e&fnb&chiﬁ% 19§e),t e]alkglatlon of 6R 1 cgllj‘ di
i din

b
T e GLDo 5 il oA s el it 3-

- ﬂuowqabgrzﬂacol(oﬂ/bﬂlebdﬂhe (R)-1-[4- (3 fluoro- benzylo J-phenyl] ~h5 OX0- lj)yrrolldm
eny

10

15

20

25

30

3-cafbuiok 30 GNP ety bR pali NPT 018%’31*28 0 g (62yrrOI

b) (Fnipl4( Bd:fluoro—benzyloxy) pheny1]~5 -0X0 pyrrohdme-S -carboxylic acid

In af a%)al’o%ods%&éelf ’Joll{?%t %'g%r bedin E@%%?Itﬁ? so% %ﬂ«g'glgﬁéof(ﬁ) 'tl'r[é'.zﬁ"e d

di ne-
ﬂuorwblep,zy xy)-phe j_S -onoepyyrotiflind3 needbbyic aﬁﬁrn@éﬁ]@}ﬂ led‘ﬁ& with hydro-

chlorld¥eid Q?f %Pﬁn dl&gﬁfa ;’@BF {hkl' glf)l QL%{? @tforg]iqe 5o &x%)? H]%ﬁngl] gggg nd

PYCrdinad-ceplycocgl oxgic agfd dsaivhife s, MSh/e=330 GOHHYY on of 7.98 g
Ri-22iknife0l t ded
N

In aﬂfaalﬂgoefs oRnpge t0f d%ser éHBEX@mPl@ &) the é)uﬂ:d;smm@r@ﬁt oft .
(R)-1THe(3 fflubtd- E&r&ylbﬁy)%ﬂeh’}l]eﬂo% f:ﬁrcﬂi?ﬂ]en Fargﬁ)ﬂvilg c?\élgldsatﬂe

(R)- trn%nsfl ”(Silﬁg ar atary
Vg Tiid-(ddiygroy A OThBhenereliding-ove Iyckdrhbside mid  of
WhlteaolshMSrmﬂ@dozs(JMuH)’on of sodi um hydr ogencar bonat e and

: th 200, m saturated sol ution of sodium
& RN A3 e B 1D Phen)-Srospomrschdipdrtl-scciutndedover

| Or'

In an geelipons mauhﬁ@it@tlﬁﬂdkscr&%&l BrExadfie il ﬂle%fcetf}ﬁgoﬁéﬂ(RPa-amzno-

t
14 R e85 R S i oud ol i) - o
(4-( 3‘£Bm9t5685®3m-phaﬂyﬁ-.'Soidslpyr@ﬁdin%-ylp-@@étﬁﬂidg El@éjéi?JtAllYnetwﬂut%OC :

sohdﬁ'deP%‘:P} z{\‘l{q{t kS tenperature for 70 min
cool'1 ng, olu- tion of the internedi ate i socyanate

is concentrated to about 300 nml and is added dropw se

Example 4y (BSKHHit [P Fbfor@bensylaty) phedyl 5. 088lpsbkdiasiyil. (379
in 10Q,sdandfe di oxane while heating to 45C Finally,
after corrpl ete addition, the tenperature is raised to

Qr 1 hour and the hydrochloride already starts

0C
A mﬂftus fo 1€ m8i (1 4 memol) pfacetioerid rehydside and 08 hg (ZJ’Qnﬁi@ﬁ dfhe
{
ormicRid lﬁﬁnreﬁﬁEf gﬂr@t vvatis]ﬁ{ ATk 'tcS%OG(? gclrrt%%g% %ﬁg}i %9111-& t gT the, o
| Sd““",}}ﬂ%‘g‘ﬁ‘é?d ‘r"&h bl efdry mﬂr@hydwfgmnesé;ciwm scliniuneofal Bmg (0. 21 ned
mmo1ﬂo¢(ﬁs)g4-aﬁﬁf&11: A haRikhe SpHeRY]-pyrralidin 2.
| Krr I[%}fam -2
et R i
ydrodhMtid} afterftdeatment with triethylamine and exirac tion frg
75 YRS of g o
chloro%ﬁ%?a%e a\{ﬂ]d vgaégi;%%]ﬁ,,f o g{eﬁ ppsgcg;lilan gﬂxség@d @nﬁr?uerFot the wéndtuigo I
up, thettemtion htuteris Ekasdheh dictrombMinG R wisBld SceUith water.
The c;ré nic L{a;ggsfs?%artsd ggﬁc%%ebgpﬂunpwgﬁgmapd pyapouitédd Ther@are nb-
tained K3fcngSHPosfithiery) c;fl(m N@F—[i—é)ﬂl%r&%ené&b 1]-5-0x0-
b P B é; o |
ek L S Rt o o s

Exanpl e 3:-

. H) +.
- Eﬂmpfeﬁ) MS{-N-{ME% -Fherorendyayyplesy) smﬁwoilaupacﬂ}m ol i

di n- %:%1 -acet . am de a) :
(R) 1 ('3- Fl uor o- benzyl oxy) - phenyl ]- 5 0x0- pyrrol i di n
-car boxyliic and net hyI L _ e L




10

15

20

- 25

T[4 (S-Hh&oaﬁgzy(&& Henyl ]—%gﬁ))h&n-z-one [Example 3c))] yle%ds (R -N-{l- [4-(3-

- Asolufimspt 250 s (

[ Bran]
 pymolff P R SR (Branlplo 1) 8 S PLNN b EBLBERERTS
* coolediy @*@artd sordeshivelyfttcated tith 3861EIN(2.2 wihdl) 6F N-etty)diwpropylnd

35 ester 20 March 2007 WO 2004/ 026825 20 March 2007

PCT/ EP2003/ 010356 -19- In an anal ogous manner to that
described in Exanple 2e), the alkylation of (R)-1- (4
- phenyl ) - 5- oxo- pyrrol i di ne- 3-carbgxylic ac
woz@éﬂ%@ﬁester [ Exanpl e 2cph.with 3- fl uorgﬁ'ﬁfﬁ%??%qlﬁi‘éﬁol
yi el ds the
In an émlogdud Iﬁar(rﬁr fd tHardesdpbegivl Bﬁﬁﬁﬁe Rh@EeYdylation @K@j-ﬂyahﬁﬂé-lldl n

[4-(3 %gor%#gé % W%}(ldrg ¢ !}Yoneﬁlsﬂtca%plg Zc'g)flylg@s ES?—N%ﬁl- 4-(3- .

- fluorg E&Eﬂe@%—ph&yﬂl—ﬂimtcep)hmﬁﬂm -Dyifermivaiiyed 4s-aSvioreQemiydolid (yield n

o 8 (A rTaPie +n an anal ogous manner to that
819 GoAAME L ﬁ’xga@{ﬁ'e‘ 2 f), the hydrolysis of

' Examp]e lﬁbr dkbéhﬂyﬂwﬂquhémﬂowmaﬂbﬁfmmmhénsiﬂdhr boxy!

ic acighiet:Ryl ester with hydro- chloric acid (37% in
di oxane yields the

[ 4- (3-fl uoro-benzyl oxy) - pheny I} 5- 0x0
Inan pﬂﬂiqgevﬁ et - thatdstsiihed ia Bxarapla 4, the ygplatien QBAR) dh-aimo-1-

enzy oxy rraolid
ﬂuorfﬁ HEYLiWAEPHWJo{?ﬁ%WEP@&W- : gﬁ’a"ﬂb‘é“cﬁﬁq@aﬂﬁg‘?‘” Y rige
94% of efe61y).DES] m/e= B2oAVpHI®)*2 g), the Curtius rearrangenment
of

BramlEy” (R 05T AR Pl katl-S Do pyirofhi Sl -Eafbanttc”
(R) - 4-asidinfthy efted- ( 3- f | uor o- benzyl axy) - phenyl ] - pyrrolid
i n-2-one hydrochloride as a white solid. Ms: nile=30l

A SOIIJIQJMFEQ%SQ “%5(8'(})1 n{rBR«gl%o'\% ﬁlgg(é-amlrh }“Hf 3 guor)? beB%lorxg? laenﬁl]

pyrrolidin-deme hydrdehlérided Rxampi¢ Hijon 2 mhofdichleromethane id esaded the d

- coul R AR RIS S P B

of meﬂizlcbhlb@(ﬁfbﬁﬁdtd E‘t};y h@itlﬁiﬁ id 16fe td rmMo Ri-and stirred for I1 hgur F%r. the
[ 4- (3] uor o; benzyl ox 0x0- pyrrol.din
working b Sighlotmaon: o) pateLbie PPl e desctin PGS pRegic s

layer i§ 8pifpted, d213d E*X@ﬁ@:h&m‘éulfate, and evaporated. There are obtamed 203 mg

(76% b frtortf o 15Ty sl ey oo TS0 o e

amic acoi‘dmha}ﬂe&terasaalrhﬁmvjddrmskenlaﬁswf(mﬁ-}mﬁ (2.3 mml) of
formc acid is prepared at 0C, then heated to 60C for

Eramgle {7 r{ﬁ?ﬁf"’o@% R bRab S Fhep e B AL Ll ek o1

of 215 éo 7 25 nmol ) of
@4 mopal) oéfaRs] tremincbb-i{A-Bxyrp-hehziory)-Phapril ol i

raction frogm-a m xture of di-_chloronmethane and

amine«%a@ vl (rhemmdl} efteimsthgiobisecyinates The mpitere ixleff topasgip RT

and stiE¥ fmqldﬁ%r 18 wiiiRin Ll%eﬂfe?@a‘éﬁérﬁ%uﬂ% dr&e@hﬁd&&d

wth di | or onet hane washed tw ce wth water.

 duced prresiay ThA residpers dissolsediacighlgomethaneang for °f§%ﬂﬂhﬁﬁ

- the elyeay £ {tgg %imlsto aa’&waééﬁ?w B yrodprdnitetedds ghphreeRir

. Washe§ With aafer. 2Fr ?eﬁ@tﬁﬁé@&ﬁﬂe OIH}EE Eye'i‘ hid 8Fing e @inkPRil A, it -

540{2 of .theory

is evapopgdsd tRgive 2 rod fasz?q RyBiigationrihe FYLs PRodpedschrpmatogiephed on-

smcaggglg; QGirdttictt ¥f o 99‘53&moiﬁlﬁ§re af AFhlbR M and andMBethahdl 3s

- . and sodiu Bydybgentaddhate at RT. There aré obtained 153 mg (60% of theory) of




10

15

20

25

30

am de 20 March 2007 WD 2004/ 026825 PCT/ EP2003/ Op0dakh 2007

-20- In an anal ogous manner to that described in
Exanpl e 4, the acylation of (S)-4-am no-I-
wo 20dnte3sd | uor o- benzyl oxy) - phenyl ] -pyrrolid
zf&)aﬁﬁ%ﬁl e 29)] yields (9): j‘ﬂ-{l [4-(3- i’ngl%PZ%&%IOSSG
f | uor o- benzyl oxy) - phenyl ] - 5- oxo- pyrrolidin-3-yl}-forma
(RS)’(ﬁ*ﬂ43(mm%n@bxﬁ)gﬁhéxnﬁ%’idiogw&lﬁcﬂnﬁ8)4}%:1% ad heRifedlid. VB
anmpl e

e M+H) t
MS%S%P(@}EM (3- Fl uor o- benzyl oxy) - phenyl ] - 5- oxo- pyrrol i

di n- 3- 3} formam de | n an anal ogous nmanner to that
Examplefer i %/?é N-fi- {Exéfﬁblhceﬂapnﬂhay)aphﬁhﬂ!-BMO@fyrrohdln -3-y1}-
(R)-4-.?Fa,
[4 (3- or 0- Eenzy?oxy) phenyl ] - pyrrolidin-2-one
yields (R-N{1-[4-(3-
A solfngt B3 0en AN oh GRS et sty dotc biraylgphertl o
pyrrolitiFler- @fe ]:@fdllol:lﬂaﬁdé’ ﬁ*jxérﬁiﬁe it/ﬂ_r;mq% Iﬁlr:d)t(' ﬁlc orélgetﬁﬁéoﬁ)éooled to 0°C

t heory

and sp@squlntrfamd(mﬂﬂzlﬁod &-mmjblaﬁm}hyﬁnﬁm/idd-@-m X0z myttol)aifi d
metlﬁrﬁs%fg?ﬂ}%fld% aflfé)% fiire: g%ﬁgecﬁ%t W min a% b% For &1& lw%héu?gnulgfth 250

reactipyumyxiure iryvashed twicd with watendhoergamnialuyen isysppapitediytd dried over
sodxuﬁ%ﬁff&é %ﬁg{kg%& r@?ﬁ@,&%@% r%;g? uh%a%g h(g}nré%}%tlgg%gl%eg&ny
silica Gerl E%’@Séo?&%'mﬁiﬂzz of dicliloromethant Jndafethariobed it enemeTharehré 4
obtalﬂe(:lQ?@mQ'(mt%) of tﬁ’éorﬁ'-’df I@IY%-I@-M-?J— aﬂl?&@ﬁ)?nwl l}?) B%:@ﬁ&l tSﬁOéeo

b@? ﬁ}o warmto St
pyrrolipryHmetBanesylonpmidsse o WhitesoliddMbian/er374(d-Bdded to the
reaction mxture The organic |layer is separated,

Examgle 1€d (SVBFlusRANUM [3YbHabR-beaito Héh?g ;I}Fdiﬁmas

_ glgt ain )\5320 4 ([7lé% of theoryi)sryg S)g’f [T
1- [ 4- (39§ - benzyl oxy) - phenyl ] - 5- oxo- pyrrolidin-3-y
|}-carb- 20 am c acid nmethyl ester as a white solid.

A solultiBa of 108 0.3 (ddbl) bf (S&&ﬂh@lﬂé (3- ﬂuoro—benzyloxy) henyl]-

ol B P M e s

treated ﬁsﬁessﬂvel?'ﬁlﬂhq{)b w @'dﬁn‘fol) lt!)? N }lﬁ@@&é}gﬂﬁ?wﬂﬂ@ﬂi@ ﬂS#l &O 6

_ §¥ gln 2-one_hydrochl
namol Iyl Bugreacatpter Théwsrnling beige suspension is beatia@ tahFC for 18

hours SUE R %i‘k\h@ &E&@i&ﬁn‘ﬁhﬁtﬁrﬁég@a 0 Qt% i, d residue is
N: d 25 J t residyeis
dissolyed Fe’hfg%l‘%%é’ile %’G“Z‘bﬁ @ngﬁyawﬁhﬂuﬂeo ihgdroghlerie wzxe?m

(IN). Ties dfenicdayer ﬁbéplafaeédi 8884 dveQUiush subfRte, Jnh%vwhw 90

re Is evaporated un er re-

t
- fcatiopylfe crifiprodiie o madesranped ph o egsigiigs S mixture of di-

chlorodieﬂiahmﬁﬂmﬂiﬁﬁl?as&ﬁ&?ﬁéh@ TRERIR btEASH m%"@% d
e ratl o e or anlc er an
(82T N e B o el -oxy-rg %ﬂ}eafetaeud@a%

wlntemhdéds oi/t=378(M+pIH,H¥ i cation, the crude product is
chr omat ogr aphed on 30 S|I|ca gel u3|ng a gradient of a

- Bram01?, (0 B o Moo BA R PRy PF-BEAIE G,

t he p3-olucdtamilet riturated in et hyI acetate and sodium-
hydr ogencarbonate at RT. There are obtained 153 ng

A solufi&Dof183 m t@?ﬁ%}olf)éf (§)-4~a.nuno 1-[4-(3-fluoro-benzyloxy)-phenyl]-
pyrrolidin?z-one hydrochloride [Example 2g)] in 0.5 mi of N,N-dimethylformamideis
treated successively with 180 pl (1.0 mmol) of N-ethyl- dusopropylamme, 20 11 (0.3 mmol)
of dlﬂuoroacetlc acid, and 102 mg (0 3 mmol) of O- (benzotnazol 1~y1) NNN N’-tetra-
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(RS)-{1-[4-(3-fluoro-benzyl oxy)-phenyl]-5-o0xo-pyrrolid
in-3-yl}-urea as a white solid. M nfe=344 ( M+H) +.

le 9:
WOZF@@@%{ 1- [ 4- (3- Fl uor o- bepgyl oxy) - pheny| FCBESHB¥IF o)

i din-3-yl}- nethanesul fonam de s A solution of 250 ny
metKy&r&ﬁmﬁﬂ@dr&ﬂu@foborate TBTU) at RT, and the eafterj Stll‘ﬂed fmi tjﬂ)ours. For

| uor o-'benzyl oxy
the ‘@%‘%‘PP ﬁf%’&ﬁélllﬁ?l@%éﬁpeaqamé@nﬁw pdapxm]qu egegltingf

- residdle Bldissolesdtd B e of dichleaeBfnd shdQke sARDASGEBSBINEL ¥ mi of a

at.ed with,.22 of triethylamne and 64
satodefe8 By i i gt had Db S A GtocHa: $O/0AD. | <
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meﬂ@mlfaathe eluaitt Biiereara pbiniied 2hmg {18vhef thedry)astt (S) -2 AalifiousiH-

t hed |
(1L Lok e o R SR A1 > TR F e e
MS: wferdd MHMH)S are  obt al ned 235 mgy (84% of theory) of
(RS)-N-{ 1-[4-(3-fluoro-benzyl oxy) - phenyl) -5- oxo- '

Exanfgld 120 (le%ﬁ-rﬁh&om gf;‘[@ngtﬁtfogdg)ﬁéﬂz%xﬁsph%n% 5o Go-pRrbifl

(S) 2- #Pt?onaWWd‘M (3-fluoro-benzyl oxy) - phenyl ] - 5- ox
o-pyrrolidin--3- 15 yl }-acetam de A solution of 100 ngy

Asolﬁﬁbrﬁofmﬁig)(o Qfmmol) of (S -4-amino-~1-[4- (3 ﬂuoro—benﬁ(loxy? fhenyl]

Py iAo blde E%wa@%&ﬁ in o g‘ﬁéﬁm@n@me issodetion
0°C o8 rbhelk AR it mmo‘%@%fnﬁn oHEERLBRILGARRT Yol yh

100 p1(0.6 %d 11SO0 ropy amn
of triffaqrerceiic asidanhyds en“éhehyactwn witwa isdefatoswariite RTead stirredgn

total @lﬁ‘u‘%@ SHERRERS tﬁ@whﬁur%e% r%]agnéplgu&@e it ge% vg U Rt d)f For

he “wor ki ng ureis vaprate
dlchl?qu@alﬂft Ehe feﬁ‘-ﬂbﬂgr wiytignds Waéheddwss @vlwhédnh af water, the organic

layer ﬁls {'a@édoﬂifféd@'@ﬁsoafh%etfﬁﬁat? Qﬁ&lwag&a{@ﬁsﬁﬁ gui@h&'ﬁo& thd erfde

réaé rochl oric.acl d

mate Pheden w‘éﬂrg stz @i3p é’,umﬁcutreof fhd:dlorema@@mwdd

meth:ﬁ@[ asﬂhtf éluenf 'T%@ie'a%btélﬂ&l Gerrﬁgd(]@l%ro@ ﬁiéﬁgv) Bg (8)-2,2, 2—tr1ﬂuoro-
ge

|
N S naeanls e ok X e e ric.

MS: n¥ee41alghfaiNER)), 30 ngy (28% of theory) of 25 -
(S)-2-fluoro-N-[I|-[4-(3-fluoro-benzyl oxy) - phenyl)-5-0x .

rrold i n-3-yll-acetam d S white solid. M5

w4 L B PR s o presBin ™
(S) - 2,a2ethinfdeuor o- N- { 1- [ 4- ( 3- f | uor o- benzyl oxy) - phenyl ] -
5-oxo-pyrrolidin 3-yl}-acetam de A solution of 103 ng

) (& 1 Elg Seaprloysphepyls omganmshiding p-<prhoigicpsid st
ester pyrrol i di n-2- onehhydrochl oride [E;(;ag‘plt gngh] in ng
Asohﬂfob o?é%%‘(ﬂ'ﬂbﬁ%@ ox @%Tgnaﬁyﬂmx&pﬁ}% I)d%1 o8P Ipw@ffﬁlilﬁ— Ear %O

oxyhcp@(i@n;@yﬂ;wbﬁr)[Exwfple:n b umwadef 2-burabnk is aested Bzh nrgs fD. 3
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and the mixture is stirred at 90°C for 3 hours For the working-up, the reaction mixture is
diluted with ethyl acetate and extracted with water. The organic phase is separated, dried

- over sodium sulfate and evaporated under reduced pressure. For purification, 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)-l-[.4~(4-ﬂuoro_~ o
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thereafter, stirred for 6 hours. For the worKking-up,

the reaction m xture i s evaporated under reduced
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cste? ysier o camshiast Yeldy tp sirmm 6[ -(4-
fluoro-benzyloxy)-phenyl]-pyrrolidin-2-one hydrochloride as a wlnte solid (yield 80% of -

theory). MS: m/e = 301 (M+H)™*,
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acid nethyl ester as a white solid. M5 W = 344
(MtH) +.  b)
-1-[ 4- (4- Fl uor o- benzyl oxy) - phenyl ] - 5- 0xo-pyrrol i di
wo 2&@@%@%5% boxylic acid A sugpension of 7. 1£C8Ef§é’.’ 0356
mmol ) of (RS)-1-[4-(4-fluoro-benzyl oxy)-phenyl]-5-o0xo0-
In arfan@lp 6 InhAinBero Sha ALRANA 1h ExAGICT PRIHVEASESET of (B)-4-OmBio-
1[4241 0 q}ﬁso%ﬂtyi}og oh sodﬂtﬁg_}jwl%drngggﬁéﬁiﬁ{ogﬁr%ggﬁgd
R8Tt arady SP s PTreliGdernentaidsithe RS)-dhf - B fiorn
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Ledhe v 4P, e tetrahydrofurane i's evapo-
theo?fg%%mzﬁ%\gak(?‘@ ed pressure. The white suspension
obtained is diluted with water, then filtered. The
5 Examypli e ReN{t4i(4 Fluoeabeadyluty) phemiumogo-pndolidiapaliat ed

d t t of th ter.
The. az fERc sl TNt Eat o R Ep S TR e Lo o,
Ther e pymolidib8gillrmetamidt8 g (85% of theory) of
(RS)-1-[4-(4-fluoro-benzyl oxy) - phenyl ] - 5- oxo- pyrr o-

e e R R
- benzyloxy}-phepgh o pyralidin 3-yhucepmide (xemph: 18) spletforived ooh

10 prepdrative cirdl BPLE BB (QIRALPAK® ,prﬁssure' 7%ar, flow : 35 ml/min)
fl uoro-benzyl oxy) - phen Ii- -'0X0- pyrro-

. (R9)-1-14-(4-
- using %F‘ioﬁ) Retuge eéw-haa@mq and gtnpp! phthy glupt. Bhere erechtaingd 80mane
(39%i0f tHeb§RbAHe kst Hutn N4 - ; 5-0%0-
C,ﬁ\l- et 15? | o %gigo hiﬂn eg@%ﬂt)r e ;{g t % r(&ﬂqaﬁgeo ]rj‘g};zgl? qug 5 hlr?rlilyg(]t Sﬁ re
pyrofidingsyif-aeptavyde % mis 343 04 hiD)] qurbl0mg A5 ofgheorr obiiey |
later ditingrioiht (83t ()-8 A - AddFRkorobdn®flosh ?béﬂ@gs-%%—pﬁ'réﬂdﬂi&?%-
acet soeiﬁspn Eomf?J 2(3/9%&3 é:%ﬁ? ] I)Ii sodi um azide in
il et 34 bgadyss 3 white o enperature 20 rises
to OC. After stirring for 45 min at 0C, the suspension
Example 18i | (RS- {3 [49(42KGortibenzylowpRghendll]l 8- dxoasyefolitineadyl}-firm- a
separ af ony funnel. The organic layer is washed tw ce
wth 1 nil of a saturated solution of sodium
- hydrogencarbonate and twice with 100 ml of a saturated
In an geslegonomanyier s thatdasatedin BtemplEte), dafacgation ¢féRS)FHanino-

4. 4 | 8C j | £ d h I . 4l
Rl OB BRI SHL Bt St e
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; ' m . i dhereafter, 35.3 nt (376
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stirred at 80C for. 18 hours. Then the solvent is

Examplg 165, dRSUNdld r(4rReaaden-pheedsfroso-pamoliding-ybaedmids s

chromat ographed on silica gel using a 98:2-mixture of
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(RS)-N-{1-[4-(4-Fl uoro-benzyl oxy) - phenyl ] - 5- oxo- pyrr oh

di n-3-yl }-acetam de 20 March 2007 WD 2004/ 026825 :

003/ 010356 -24- In an anal ogous t

wozdpggésrg?%ed in Exanple 1 g)35.the acetyl at :Tgﬁ{’/g?zoﬁﬁmﬁdg?

(R) -4-am no-
Exambld ¥: ( REINHIL-Ot-t PN DBEN hyl]-53656-Phir6li Bin-3-ygoe

yields the .(RS)-N-{1-[4- %@‘?Iﬁi{%ﬂ %ﬂr A

benzyl EEARffeny| ] - 5- oxo- pyrrol i di n-3-yl }-acet ami de as

a white solid (yield 98% of theory). Ms: me= 343

a) (R§)M-H)- 2-Fisiotexbempylexy)4henyl] -5-oxo-pyrrolidine-3- carboxyhc acid methyl
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ester(R) N-{ 1- [ 4- (4- Fl uor o- benzyl oxy) - phenyl ] - 5- oxo- pyrrol i
-3-yl}- acetam de and
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WO enant
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e ES P ST
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et hanol as the el yent. here tai ne

In an galogqupmgnnes o thapdessribsd indixampleg 3 bRty hapdrolysjs of the (RS)-1-

[4-(2-Bubrb- K Wpﬁe@ﬂniﬁiﬁﬁ#)oﬁﬂﬁBYd&b&yﬂé%hd met}l\% ester ylelds d

the (R L@ %ng?hé’é}ﬁg?j‘e@l & ﬂ’é’ pyrialidinec3- earbwghw&?é@n
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e STt BT B0 SRR ROl o

* hydrolyrigpf the am:rnmdlate 1socyanate yields the (RS) 4-amino-1-[4-(2-fluoro-benzyl-

o AL AR DR oo
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the (RBDacdmafddo-! - (4-benzyl oxy-phenyl) -
yrrolldln 2-one hydrochloride as a white solid (yield

a)(E)?éé)\ 3}‘}@1 E@WW%‘&%%WQS oxo-pyrrolidin-3-yl}-
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methy SRR 08 ) Ap sy P 49 ol it
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- and e BER N TRp ahest it S Sonied o oot ph o 585

.35

(12.1 n(nml}l))ﬁ‘;’»—ﬁuerobenza}dehyde iy 5 mi N; N-dnnethylformanude 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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Exanpl e 17:
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h E_)IS 1-fl uo{lﬁn%)'&)sf mtrg heny I'].-'obenzenge as a
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drynes, %a:éﬁ% residue is chromatographed on silica gel

using a mi xture dichl oronethane and nethanol as
' the eluent. There are obtained 17 ng (72% of theory)
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Magnesigm stepfaler oxy - pheny? ) - 5- oxo- pyrrol i di n- 3-yl ]

Tablet #eightam de [ exanpl eg59la] the title conpound is
prepared by al kylation w th 3-nethoxybenzyl brom de

E% cef Em carbonate at 40C overnight. Yield 58% of

Emmtp Ory%’ a white solid. Ms: nmle= 355 2 (MtH) +. 15
Exanpl e 25:

Tablefs3)f ﬂN-fQIEm@gromP[oﬁu(m ateprddugeiio metivehtiomh mahoety ) - pheny|
]-pyrrolidin-3- yl}-acetam de I n an anal ogous manner
to that described |Igg,b}§ﬁ&pl e 21b), starting from
(S)-N-[1-(4-

Activeipgregignt phenyl ) - 5- B388- pyrrol i di n-3-yl ] - acet ani de

PowdeRUBREe 21a] the tjghl e conmpound is prepared by
al kyl ation with 4-(trifluoromethyl)benzyl brom de and

White.osg st ar bonat e at® 20 40C overnight. Yiel d 55% of

'Polyﬂd?@@{ryh@gea white sglid. MS: mie= 393.3 (MHH) +.

am
Na cay ‘{Ftﬁﬂ“‘tr&hm Vet F! - benzyl oxy) - phenyl ] - 5- oxo- pyrrol i
Magn%ﬁm&e%htk acetam de I n an anal ogous nanner to that
described in Exanpl e 21b), starting from (S)-N[ 1-(4-
Tablehyﬂgt&xy phenyl ) - 5- 8- pyrrol i di n-3-yl | - acet ani de
: [exanmpl e 21a} the title conmpound is 25 prepared by
Examplel(y| aCdpeulesM t h 4- met hyl benzyl bromi de and cesium
carbonate at 40C overnight. Yield 83%of theory as a

.Capm}(f%)otfﬁ_ ?@otvﬂlg(cgw%?’n gg@g@ﬂlg%) phe%??plseoiz': pyrrolid

in-3-yl}- acetam de I n an anal ogous nmanner to that
described in Exarrplmglmjm).tle starting from (S)-N[1-(4-

Active ingredient 50

Crystalline lactose 60
~ Microcrystalline cellulose 34

‘Talc 5

‘Magnesium stearate -~ 1

Capsule fill weight S 150




10

30 hydroxy-phenyl)-5-o0xo0-pyrrolidin-3-yl]-acet ardoddarch 2007
[exanple 21a] the title conmpound is 20 March 2007 WO
20041026825 PCT/ EP2003/ 010356 ... -31 prepared by
wo 20d4)oydsad | on with 3- (brononet hyl ) benzonit rbb@,ﬁpﬂsgﬂﬁ%ggum
carbonate at 40C overnight- Yield 91%of theory as a
light yellow solid. Ms: me= 350.3(M+H) +. Exanple A
The asii¢ ingreditatiiaving a editablegaftizle sirajthocrpseadipredictdse andthe micro-
: [ j I r: 5 ng/Tabl et
crrs R R et B AENET B0 FRORF oty Red Al Rrentep
and Bagnegpm3taraeareadmiyddoThe firial viwere 8 filled Mo hard gelatine capsules
of sutaiogey et hyl starch 10 Magnesi um stearate 2 Tabl et
wei ght 250 Exanple B: Tablets Tablets of the

fol .ow ng conposition are produced in a convent i onal
Exa“?’?ﬁ‘“r#’er.“)e"i’gnggﬁq‘ﬁbl et Active ingredient 200 Powdered

| act ose 100 White corn starch 64

An irfetipn sahytopythidyHaieihe SolibRing RoMNposkinkad YR wired Shis2A
manhBOnesi um stearate 4 Tabl et wei ght 400 Exanple C

‘psul es Capsul es of the follow ng conposition are

_produced: 25 ng/ Capsule  Active ingredient 50

Activepybstentd i ne | act osel.6fg M crocrystalline cellul ose 34
INP{@ c 5 30 Magnesi u%@arate 1 Capsule fill weight

0 20 March 2007 004/ 026825 PCT/ EP2003/ 010356

acetic acid 0.5 mg

Na(l 8.0 mg
- phenol 10.0 mg
1N NaOH q.s.adpH5

Hzo ) q.s, ad 1ml




-32- The active ingredient having a suitable par20iMheh 2007
size, the crystalline | actose and the m cro-
crystalline cellul ose are honogeneously m xed with one
anot her, sieved and thereaftgs-talc and magnesi um
Stearate are adm xed. The final mxture is filled into
hard gel ati ne capsules of suitable size. 5 Exanple D
I njection solution An injec€laimssol uti on nmay have the
foll owi ng conposition and is manufactured in usual
nanne su ance 1.0 ng 1NHCI 20.0l 10
1'ace 0“3@ {éh’ﬁ%%"%ﬁ c 8.0 ng phenol 10.0 ng 1 N
NaOH gq.s. ad pH5 HOgg.s. ad 1 m 20 March 2007 -33
Caims 1. A conpound of the formila | R R2Z3 R RRi.i
xX\'Y RR2 p (1) R21 Ra.z \wfterei le =N- or =C(R24)-;

- X-Y is -CH CH2-, -CH=CH = R, RL.1 and R
. 2 independent| w*from ea h | th are selected fromt hel)
group consistin ﬁ em= hal ogen,
hal ogen- (G - CG)R- , cyaﬁo (d -Co) -al koxy or

hal ogen- (O - C6)R"al koxy R21, R22 and R23
i ndependently from each other are selected fromthe
W}%{,egrop consi sting of hydrogen and hal ogen; R24 is
ydrogen, halogen or nethyl; R3 is -NHR6; R4 is
Q hygeNgen-C@3Y-;

X-Y - is -CH,-CHjy-, -CH=CH- or ~CH;-O-;

R', R' and R!? independently from each other are selected from the group consisting of
hydrogen, halogen, halogen-(C,-Cs)-alkyl, cyano, (C;-Cs)-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(0O)-halogen-{C,;-C)alkyl, -C(O)O(C;-Cs)-alkyl, -
C(O)NH; or -802-(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 compouﬁd of claim 1 wherein R*, R* and R23 are hydrogen.
6. The compound of claim 1 wherein R* is hydrogen.

7. The compound of claim 1 wherein R3 is -NHR® wherein R6 is —C(O)H ~C(0)-CH3,
‘C(O) CHyF, -C(0)- CHFz, -C(0)- CF3, -C(O)O -CH3;, -C(O)-NH; or -SOg-CHg :




R6is -C(OH, -C(O-(d-C3)-al kyl, 20 March 2007
C(O - hal ogen-(C1-C3)al kyl, -C(O Q(C1-C3)-al kyl,
C(ONH2 O -S02-(C-C3)-al kyl; as well as individual
~isoners, racem c or non-racem4c m xtures thereof. 2.
The conpound of claim1 wherein Qis =C(R24)-. 3. The
conpound of claim1 wherein X-Y is -CH2-0-. 4. The
8. d bﬁpmupdltmlfofc:llza'irm Whevkimrthe corRidunddnas (Rileodfignemtiby.dr ogen
and Rl is hydrogen or halogen. 5. The conpound of

9. S8 e Aot i L pherr i Aomp g nadt R e o

3 fluel
(R pmogu[ui(za u@ oajem;ho ep‘lﬁhfﬁl B&udosp e CH&?@}" @é&thg)ﬁiael S
(S) Ectﬁﬁ @r@uorofb(e@yylm nylk@gm@kwn@dlm&ﬁb}ha@mde 34

Ry e TRa N oy R RS i SRPRRRERRES . |
(RSFET Cbm(iﬁﬂﬂgomgae?ieylefﬁ)qglehylmoxo pynl'qohr(]hr} -3- yé} formatmuier I
(8) g 211- gé}ﬁ ﬁ:ll-[lcg'-e-&iegﬁlégy)f)phegﬁ] %-ogi)éypyrroh?hny}]yl} fo%gm%é ©
(RER (4. f? -flotoischlr 8% - iRy sl p AN by Fr-Wtfiafitdd O

| (RSRXI sm ﬂpdsoewylw)epmamﬂsﬂ -osoypyrpdi iy Byl peabamizyacicithyl
di n-3-yl }-acetam de, (RS)-N-{
1- fﬁer(’s fl uor o- benzyl oxy) - phenyl ] - 5- oxo- pyrrolidin-3-y

(RS} if Oﬁﬂh&%pben(z x?)L pHehyl]- S -0xo-pyrrolidin-3-yl)-urea,
f |l uor o- benzyl oxy) - phenyl ? - 0x0- pyrrolidin-3-yl
(R§1 No lnﬁlnﬁdﬂuoro benzyloxy)-phenyl] 5-0x0-~ pyrrohdm 3-y1}-methanesulfonamide,

(S)((ifa-)ffulg\k {ﬁ} {lf %lg(éatfl ogfg rb%nzby ox% p%XX))l] R r})?(gypd-roﬁdlnx? yﬂ cetoamlde _
(S)( BS)éi{lﬂorbN-({ii-[ﬂJ(BL@lh@rdfﬁéiﬁyloﬁ Y dhedyE s bio-By@satiRByl Plabdlamide,

ar bam c aci ester,
(S)ch%)Z t{lﬁipm -Natlf| %r@%@bﬁ%&%@&? P b 1oxg-romelifipr -3l raget-

f@ gdl-urea, (RS)-N{
%3 fl uor o- benzyl oxy) phenyl ] - 5- oxo- pyrrolidin-3-y

(RS}NFrﬁPﬁﬁﬂaﬂdeﬁmdrﬁl_d?ﬁmlﬁbq) phferllyl]-S-oxg-pyrrolhdm _’;» yl}r-]acetaln]ld%
0 uar o- benzyl ox en oX
(Rbﬁpﬂllr'%J vqmé)eyn}lws)a&%sw lira;0x0 0¥1 %ny%hp@r@ita@ﬂp{

(S)lN[{gC[(élt?{g‘;gl%bgé ‘Beﬁ’éﬁ%%b %ﬁgﬂy‘if?ﬁ&{ gbm%{\l_@l?% W dRbahflid)- 3- Y

(RS)-][‘M%IG{3'-(f4Fﬂlmro-bbmﬂqﬁﬁéphﬁﬁsﬂhﬁwbipyﬁﬂhﬂm%ﬂ%ﬁ»hnﬂimde;% y

(R%Eaﬁié{bfn’fﬂo’fﬁp}f‘?nggr%%%HH?W‘)S “WhasRANide. oxo- pyrr ol

(R$)dN 3[{4¥d2}ﬂ1§ﬁ'§-%@fﬂ % henyl]- 5—0x0 pyrrolldln 3- yl} -acetamide,
4-f | dor 6-benzyl oxy)-phenyl ] -'5- oxo- pyrroli

(Ré{) (ZB){N-&I }{4-&2&3«&}wuephenyl)-vmyl] phenyl} 5-0%0- pyrrolxdm 3-yl)-acetamide,

(Ré?s%{ @L {&][}2[@ cfi"fbé{!r:p % %tggi %kgli( Spolgt%nﬁ/yrlolémo§ %rl)pe}é:e{amulle
(R&l} I[J4f1([45 (ﬁtﬂwr@he@zgm Yd RO LS-ofs-BkPoldA-S N} dedtardidd,

(S)11§’f({4 [Be(azo;alqsmbﬂméww snxdkd-opprayotolidinn3-3liyacetandde.ani d
(YA [ @.prdiftuoro-henzyloxy)phenyll-s oxaspualidin-3-yl) acetamide,

(S)dﬂ-l’{S%XXbL]}-[ﬁa(EA a#tiflécro-benzyloxy)-phenyl]- F)yrrohdln -3-yl}-acetamide,

é % 1-{4-[2- (3-fluoro-phenyl) V|nyll pheny] } - 5
(8)- I&y{ é TRgt @;mbgmy]oy&yhgmmﬁj@xo—pyrrohdm 3-yl}-acetamide,
(S)(PE? d}{o(ll {n?q ’?"é%ée gQ{lSJ?%' el o RBE M - Refiifde,
- (S)-N-{l-[4—(4-methy1 benzyloxy) phenyl] 5-oxo-pyrrolidin-3-yl}-acetamide and

(8)-N-{1-[4-(3-cyano-benzyloxy)-phenyl]-5- oxo—pyrrohd1n-3-yl}—acetanude.




(RS)-N-{1-[6-(4-fluoro-benzyl oxy)-pyridin-3-yl ] -Z0-Msah 2007
pyrrolidin-3-yl}-acetam de,

(S)-N-{1-[4-(3-chl oro-benzyl oxy) - phenyl ] - 5- oxo- pyrrol i

di n- 3-yl } - acet ami de, -35-
(S)-N-{1-[4-(2,6-difluoro-benzyl oxy) - phenyl ] - 5- oxo- pyr
rolidin-3-yl} acetam de, (S)-N

S- CCS5| al I I01’16 O
10{ ﬁﬁ%. ds [ff:-ﬁ tglg mﬁf 'gﬁ-aré b@é&ﬁ&ﬂﬂ%%ﬁwﬁ&%& 1% P lone of

Clﬁmle 1o Weﬁ%‘ﬁﬂﬂr@ﬁﬁl) phenyl ] - 5- oxo- pyrrol i di n- 3-
yl}-acetam de, (S)-N {
5- @) eeattif@a Cdmpduntlofdsrams hyl - benzyl oxy) - phenyl ]
-pyrrolidin-3-yl }-acetam de,
(S)-N-{1-[4-(4-net hyl -benzyl oxy) phenylNi,5- 0xo- pyrroI|

di n- 3-yl }-acet am de and
(S)-N-{1-[4-(3-cyano- benzyl oxy ph -5-oxo-pyrrolid
in-3-yl}-acetam de. 20 Mar ch 10. A process

for the rranufacture axo ormul a |
according to anyog cl af s 1 tB 9 whi ch process
conprises a) reacti corrpourRT of formula NH2 Rzs N
ROR- xI RR2 0 Rz'? RlL.z with an isocyanate or an
acyl donating agent of formula Z-C(O-(Cl-C3)-al kyl,
Z- C(O -hal ogen-(Cl-C3)al kyl, Z-C(O ((Cl -C3)-al kyl, or
Z- sodth ay is@ypnaie kyan sgyédenating 2gpns of foranid Ze@ﬁmdcgfibmplkyl Z-
(I;Zrl. d{g)—%ﬁ&%én f@lugé)hlﬁgz Z—@@l@}) ol @':39511(99 BFE'SEDZ% &$Ralkyl wherein
pyr PRGFEAHNS LRl a Rs HN~R4 O V\herel n LG is a
| eavi ng group.

or

b) cross-coupling a compound of formula

R
_ LG
1.1 Q"
R X e I
] \Y R22
R R21
R1.2
with a pyrrolidone of formula
R3
O

wherein LG is a leaving group.

11. A process according to claim 10, wherein the activating group Z is a halogen or
anhydride, and wherein the leaving group LG is Cl, Br or I, or SnR; or B(OH),.

12. A compound of formula I according to claim 1, when manufactured by a process-

according to claim 10 or 11. -




11. A process according to claim 10, wherein the0March2007
activating group Z is a halogen or anhydride, and
wherein the leaving group LGis C, Br or |, or SnR3
or B(OH)2. 12. A conmpound of.fornmula | according to
claim1, when manufactured by a process according to
claim10 or 11. 20 March 2007 -36 13. A conpound of
13t Aecoimponnd af the fRBulRP* 3 Rza NR ~ (I1*) Rzz 0 (R) Rzi
wherein ~~~ Rt is hal ogen, hal ogen-(Cl-C®6)-al kyl,
cyano, (Cl-C6)-al koxy or hal ogen-(Gi-C6)-al koxy; R21,
R22, R23 and R24 independent]y fr each other are
selected fromthe grouqﬁco i sfi ,0f hydrogen and
hal ogen; R3 is -NHRG; i y od?en; R6 is {I*)
-CO (A -C3) - al kyl < @3P-alkyl; and n is O,
1, 2 or 3; as wdi: i ndi vi,dual i soners, racemc or
non-raceni ¢ ni xtures t hereof. 14. A phar maceut i cal
conposition containing a conpound according to claiml
wlerein3 and pharmaceutically acceptabl e excipients. 15.

iThe, phar eutical . co sition_accordi ng to.clai 4
Ry o hlRE, PSR GO B B GriC s e PR et o akonys
RIS 8 nad RY iR¥epeRAGRAR fftn XdhdABE aR doditdd f+&th $he Bup consisting
The pharmaceuti cal conposition according to claim 14
f of hydreger aithibagenand prevention of Al zheiner's
R;diiss_ ﬁﬁG-and senile dementia. 17. A conpound accordi ng
toclaiml1l or 13 as well as its pharmaceutically
R'adclepleddne salts for the treatment or prevention of
diseases. 18. The use of a corr]gound according to claim
R"1 i57CQ4 Corloamalkyl @is SOpd Cphar-aiiteard cal Iy  acceptabl e
n SN 65 593t he manufacture of medi canments for the
tredtrent "and prevention of diseases which are
as metliaa ietivibyal ioncasira@enoX boageraBemitihixtires therebf. The
use according to claim 18, wherein the disease is

Al zheimer's Pi sease.or senile demsnt(f
14. A pharmaceutical composition containing a compoun

a.
according to claim 1 or 13 and

pharmaceutically acceptable excipients.

15. The pharmaceutical composition according to claim 14 for the treatment and prevention

of diseases which are mediated by monoamine oxidase B inhibitors.

16. The pharmaceutical composition according to claim 14 for the treatment and prevention

of Alzheimer’s disease and senile dementia.

17. A compound according to claim 1 or 13 as well as its pharmaceutically acceptable salts

for the treatment or prevention of diseases.

18. The use of a comiaound according to claim 1 or 13 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.

19. The use according to claim 18, wherein the disease is Alzheimer’s disease or senile

dementia._




