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4- Pyrrolidi no- phenyl - benzyl ether derivatives The

WO pwenrdsod rel ates to racem ¢ or enanti oneri caPCTEP20E010383
4-pyrrolidino derivatives, processes for their
preparation, pharnmaceutical conpositions conprising
sai d de&iﬁ/@;wfﬁm@n&&h}eirby&eyi Ne 4 8r P EVENS £ PP SN
treatment of TTTNEss. NWDre particularly, the present
The\uevdnition releteatesicémicarrpantitseridally perefz}epymd)la'adiho dBSvatives,

. RR}{ﬁ%FSEe% or>|\Elherr Pgepaw?l I?méc%j_’: él_c[_ongos{txe?r_)é c%ppnﬁfg 511& derivatives,

aaddhdt usd indepprdartidnyankirteateatofdliees. are sel ect ed
fromthe group consisting of hydrogen, hal ogen,

R ioa B 5 R SRt colpollh gy st

and R23 independently from each other are sel ected
fromthe group consisting of hydr®ggen and hal ogen;

R24 is hydrogen, hal ogen orr*het ; R3 is hydrogen;

15 R4 is -CONHR5, -CN o¥i N #'s hydrogen or
(d-C3)-al kyl; andR‘RG IS - C(O-(C1-Co)-al kyl, (1)
(O - hal ogen- ( 5 8)0(c1 c3)- al kyl |
-C(O-NH2 or -S aa?‘lndlwdual i soners,

racem c or non-ragém c m'xtures thereof. 20 Even nore
particularly, the present invention relates to

‘<;ﬁ) Qunds of the formula 1* R3I RR3S RR4 NR4 i (1*) O
| R22 0 (R) Rzl wherein
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, cyano, (C;-Cs)-alkyl, halogen-(C;-Cs)-alkyl, (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 hydrogen;

R* is~CONHR’, -CN or -NHR’

R’ is hydrogen or (C;-Cs)-alkyl; and

R® is-C(O)H, ~C(0)-(C;-Ce)-alkyl, -C(O)-halogen-(C,-Cs)-alkyl, -C(O)O-(C,-Cs)-
alkyl, -C(O)-NH; or -SO,-(C,-Cg)-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*

/2
R
24 4
LT "
e}
o g2
(R1)‘©/\ 21
" R

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

wherein
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R1 i s hal ogen, hal ogen-(Cl-C6)-al kyl, cyano,
(C1-C6) - al koxy or hal ogen- (O -Q -al koxy;

WEONEOERSEI T ON COPY WD 2004/ 026826 PCT/ EP2003/ ORCB8B2003/@10383

R21, R22, R23 and R24 independently from each ot her
are selected fromthe group cansisting of hydrogen
and hal ogen; R3 is hydrogen; R4 is -CONHR5, - CH2CN,

R@[\R”&r R NHRB inBepndestlyniyeihageinotier &7k s&actad kvhi th@@rd\ﬁ) consisting
#CI O6e)n ald%* or -S02-(Cl-C6)-alkyl; and nis O,
1 9 ll}'ldr%g 8N %s i ndi vi dual isoners, racemic or

' R?Jnrsriﬁdﬁfg’eﬁ m xtures thereof It has been found that

e R LN el
RT Xisthiy@sogeh oF €piC;{alief; ei nafter Aﬁt ibve Conpounds) are
B Bas (b e P 258 B Fo al i ol ncontaining

anzymel resmnsi bl e for the oxidative deam nation of
end oani ne neurotransmtters such_as
dopehredvidual s

1T RS TTACEIRICOR AORrACerie THSaer Ba®P ne,
and trace am nes, e.g. phenylethyl-amne, as well 15

EShagbednnfoend eat &8 doenperRnadbPddnesal fokHRIENZATR a8 el h$individual
two forms, . MAO-A and MAQ B, ncogg% by different

emes fafgg‘lg}f cgtnogrracexp}cdelxt%gﬁ erenf thereinafter: Agiiye Compounds) are

Shecif8hron8a8ie 28B4 B iaiHiteisf fering in tissue
di stribution, structure and substrate specificity.

O A has h af f | for_serotonjn, octopam ne,
VeRo R ralad Bk e Dkt o ifsrosteinties s qponsible for the
GxiBStﬁ\feaie@ﬁmfaCﬂlbn Mﬁ@hcﬁ)gt’éh@uﬂh@ﬁ&:irﬁin%h'e@fﬂtﬁ%sﬁﬁ@ers such as dopamine,

ramne amne| uht to be 20 OXId

?tﬁ’nffk PR m@fe edépéf traF%%rfunﬁmecgdP g?éb)éramm@ as well
wagzatﬂﬁbéxftﬁﬂaﬂﬂh@}&nl@bﬂiti&s THeRiRe ahids Emro%ﬁﬁg MEO08 and MAO-B,

iy
Fsiled e @fe?%egggéiﬁwi??ala&éog bt Reqih Beh DS Arsapgod (1988)

aid dillff@ﬂhg?ﬁl tigué Hl@tl‘ﬂ.‘]ll'tl@ﬁl Sriabseahak@skwd ec1ﬁ9ign STAO-A has higher
&jg W?r et al. . Neur al Transm_. 49: 1-

erfaqutvﬂnm@@nai&ﬁ adrenpling an§.ﬂ@m¢ﬁwﬁﬂ Vyhfﬁf:zgrsb@ natural
substries RiralAe - B’ﬁre@ﬂfehé@ﬂ&laﬂlh@ afl l?ylﬂzﬁhﬁ‘ﬁr D§%ﬁhﬁ1% fi‘sst%ouOht to be

5 ¢hem. Phar macol

O30} by b iratodhess MAGTD FouAely dpameie weyeréb@g@sssédudmg brain

CesuAStadagst @®r, Pr Rk [
0 By T RO RO R el in 0. vy

%RH*F&@ te ket VEhaee rﬁh#%lp%ﬁsed?as Besmatibuteshioahe gbesigppsociated with
Rdeceal YR euraP TISNY0Q8. 120t 1%%&9@%@ o Ag) -B activity is

esta l'i shed or potential toxicity, IS su
spilicaniBitugher &n fhedapipbatpasiontrwitthlzheimes’s diseasedDpstert et al., Bio-

MR Bria ik i 1381585 f5g1 (1%@) a[rﬁ:iaﬁ Hﬁﬂeeﬁ%tﬁﬁﬂ%%@ﬁ%ﬂ‘?&p@&sed in

Par ki nson' s di sease. bition of cause
AERAGEIES BiPupd senle péaﬂz»yhfaiau@ stehNewasdiense 767 S2dpanioNe)]. In this

EtedtNUS PRI AL IR g@(@n b 11%(13" thBRdrhihYs Bf %@produces NH;,

neurotransmtter in a- m nerdic neurons.
déglones end BrOpregrndswish eﬁs@t&bﬁ@peplotwmﬁ tergeityaftds suggested that there

RlaZR8 BRE fo3 tANBe of selective MAO-B inhibitors for the treatment of dementia and
Parkinson’s disease. Inhibition of MAO-B causes a reduction in the enzymatic inactivation
of dopamine and thus prolongation of the availability of the neurotransmitter in dopa-
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-
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Par ki nson' s di seases nmay al so be attributed to

oxi dative stress due to increased MAO acti- vity and
w@oemgezisent i ncreased formati on of H202 by MACPEI/EP2003/010383

Therefore, MAO B inhibi W 2004/ 026826

PCT/ EP2003/ 010383 -3 tors may3act by both reducing

the formati on of oxygen radicals and el evating the

tbl%\fﬁiysac@ by boviedndinetheiformdtbnbsfaixpgenGadizals thé elevating the levels of

npl i cati.on % MAG-B in the neurol ogical disorders
‘?r%‘i‘ﬂ%"&ﬁ%ﬂné]% @t here is considerable interest to

obtain potent and selective inhibitors that woul d
@ieértte i Iitaf’d;@in of MADEB i fhesneemig'g‘rml idisoaddrs miettionetiabove, there is

SRS 000,01 A0S 0 HER 0 LOLRLA OB i comol

Sve2thls &ﬁ‘}m@ﬂi@ Qcﬁi)vn:}/ TBH}QTa@@SC(ﬂog’y&)bemelldnﬂwh&ﬂAmB afihibitors is for

qIXérrnE S SPX%GBB{S gr%lr gf %l[ [\gﬁﬂyg\@ g{?[lk} O#.?g(a%%t) W%%sas a major

Hrhﬁaektldfif ofl ifeWG PG add ﬁh)bﬂ%felee&il\% MQ@inhﬂjl&r\aﬂe\ﬁtyds gieateyd to observe

yramne |S |ngeS a otent. a
‘ilﬁt{a@’rﬁéfquéﬁgls g Te tg E‘é‘geeaﬁ A Feé}va e ghie%aletary tyramine
id ngéste&j als Rvell B§Mﬁfﬁo@érﬁﬁél fof 1198rat én (WP 6)kler nieliRations [Gardner etal,

adverse events are S§ congcern th re
B lin SRty & RN PIOOBTh G S Rrp AT LHF 8 oot coRRgsngyith rever-

sTttle %nd &Ai]!@dhtee w;@ inEBork, ?E agﬂMﬁﬁ dfg«hA(bLE ql’}ﬁ;éwhteﬂ& i€a need for

| selectivity ou e .advers i de
WgRT-Einhiiors Wity BRBisARE KGR TR Bl dipohof G Tect Fpical of
1§19e|v§1‘§ﬂaﬂé/M§% fmdibithewRR I BelectinRy ftlthowhAtnedef i ni ti ons
of general terns used herein apply irrespective of

whet her . t 15 terns |n uest i appear .al one .or
H el o G0 OB E A 4G P UGB gt (e Whether the

;ﬁpr?@ if d.p.fe@ﬁd)ﬂ) Bp@ﬁﬂalbﬁ@oﬁﬁ%ﬂﬂﬁﬁ’at(ﬁrﬂ[ﬂfﬁustﬂ)h @o8ddrtu, a9 used in the
or ns

‘the" include . plural, for
QB?F‘@é%thqw@dc‘gﬁﬁ%B&nqéﬂi glams, t I&ﬁ%@%&*’ésfogf’ﬁé’wﬂ%’e angpthe” include
BIBEINOrntd urBi) 11 dovitext HeRt) dibatd@thRrRBeNt appl i cation
denotes straight-chain or branched saturated

B o e ke O B O i B i S
BRG R turated BiidndcarbdAdedidiees Withel, tory @frl%rﬂﬁbmswdch aé.mteﬂlyl ethyl,

3 carbon atonB Accor ly, the (C1
R4 ARY - RIoPHH @H'—tu H5F1 %U@g b uRly %%;eg}ckﬁ Qﬂ:)‘&%ﬂy Wlth)i to 3 carbon

B OR BRI Ty Sehle Bt WICh 1T 1-all§l" In &k B eftaighOdin $hBrahelied saturated
halogen' denotes fluori chl ori ne, bron1ne and

hpdropebon psidigarith ¥ 93 caezg‘yn 2¢QMéy| " or "hal ogen- (O

-C6) -al koxy" neans the | ower al kyl residue or 25

VRS KR Yn T RE LAY Buofifs RRGkinY ¥ midsardebidied herein
substituted in any p03|t|on with one or nore halogen

atonms as_defi heg a ﬂ,halo enal k
Iéglpa%ng -6 '«Hg oggp géhg?, - %h nlowey alkyl residue or

Tovder Aok %sﬁﬂfeoﬂéyéectplel)?, 6l H@ﬁ}QﬂQﬁE@ﬁylhbstltuted in any position with one
or o-

trifluoronethyl rifl
o1 moye halogey gp@étahgkrzﬁneg&ﬁ Xgm[p &s 10? ﬁgpgﬁagﬁwemdgﬁsdndude, but
tRendtl#Sited' tHai @QﬁﬂﬁﬂirK 1 |1,|2 d161|11ld opyl trifluoromethyl, 2,2,2-trifluoro-

hy!
fegsyf @J&—ggfb@rwﬁﬁé{lg 335 Era%lqr%@wiyﬁg thﬁ&séi?gogﬁgalkm in-

Ae{deDEHuIEMEIPloxxanpl es of al koxy radi cal s incl ude,
but are not limted to, nethoxy, ethoxy, iso- propoxy,
and the |i

"(Cy-Cs) Alkoxyq 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.



WD 2004/ 026826 PCT/ EP2003/ 010383 -4 "Pharmaceutically
acceptabl e salts" of a conpound neans salts that are

w@banoeseut i cal |y acceptabl e, which are generBdT/EP2003/010383
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safe, non-toxic, and neither biologically nor
ot herwi se un- desirable, and thpat possess the desired
phar macol ogi cal activity of the parent conpound.

TPles masaiticallpicesteble vaa" 6f @mrﬁpbdmlhgﬁﬁi s@ltthaO4rg ?ﬁbﬁnaeeuncaﬂy

aci d base. |f Slb co oun far
AerPIBle. SRUB AT eeieraly gf‘?‘yheégt‘é?ﬁl yior othervise un-
sladitable, lka)xlﬁd ﬂfaolpbﬁeds ehd.lq’iﬁﬁﬁ':é& gbégﬁ}afcbla 1c§1fh@ﬁ{ﬂilﬂ)€6£thb ®atehy compound.
ce e salts.are i.ncluded in t esen
AreEetore dprvedisthan iEnBeut A RIEPireh Gt 1 prisils sgmpounds
pf foriigs] @eypeotsiderted ito @Hhﬂr@aclautaca% eERpAblel33ltd. $t should be
gro e nd,R4 is selected t he .groyp, copsi sting
8¥‘ fé%ﬁﬂw%@ beppesquiielly aceamtabﬁeosnkh %én@Bgiﬁd&ﬁgé pigpent fnvention.
formula 1*, mhereln R4 is -CONHRS5 and R5 is hydrogen
O af EheiGinboditent the @me@tslneﬁit@lnl ptopided @nighinde¥afRI®%a [*, wherein

?{4 1%%@%%%8%&&@; §ﬁ%§% g}]%ygr])up consisting of - CONHR>, -CH,CN, or

~-@Noxo- pyrrolidi ne-3-carboxylic acid nethylam de;
(RS)-1-[4-(3-fluoro-benzyl oxy) - phenyl ] -2-oxo-pyrrolid
aci

3 car box ) .
TITEP“(*%ISP f?éw&?%@nﬁ?f%}?‘ 1L RERHTHR A& iphrdragsiypr (Ci-Ca)-
IﬁH(-YB aﬁ‘eﬁd’sbﬁmﬂylpiefaﬁb@l Bxainkes of such compounds are o
§§%1 i[ér(géfl\ﬁ? i’g‘gé’?%yﬁ@éﬁ?ﬁgzi hpng%/ol d1r12e $: )éa?rb%;é}rll{coelcidd |
@R&Mﬂﬁnﬁkp -[ 4- (4- trlfluoronethyl benzyl oxy) - phenyl ] -
and_20

[ arb am de;
?&ﬁ 43%316qu? em 51@?&1&%2@ AVIHRIdIE- 3egnboprisArid amide;
RS )y-0! [ ditRroBo-Bah b-lpﬁe@ﬂ -g- oxﬂ%ﬁbﬁlﬂ%@?—caﬁ%ﬁ{lﬁ&{ad amide;

f efe%re cOo of formyla 1* are those
% E % (ﬁz—%[qogo g{a eny 2-oxo-pyrrolidine-3-carboxylic acid
Indtdylbatdzy| oxy- phenyl) 2-0x0-pyrrolidine-3-carbonitri

s_an ex f suc oun Al so_preferred

ZP@ %&*Bdu-ﬁ‘g@ -Bi %Plﬁﬁ{f’é(?b@ b%wéspyrgolr%%égc@rboxyhc acid
Réhid& andHR6 and R6 is -CI)(CJ CB) al kyl or
- - - -al kyl . Ex I f h
((gg)_z-?\éci%: 1(—:?42-(4a-|trif)(uorometahnp bgﬁc’zylooxy)s gﬁenycl:]ogpy;?gl[]dqge %rcirboxyhc acid
(fethan@yleoXy- phenyl ) - 2- oxo- pyrrol i din-3-yl]-acetam de
and (S) N-[l (4 benzyl oxy-
phe rrolidin-3-yl] -nethanesul fonam d
éd’r?%fiﬁr%%upo‘?fo rreferratd sompovads of forgnpa f %re#wewhqsemﬁ is -CN. (RS)--
ge{4ehdre REAYIR2 GO MR eS3 -t onBle®f a B8R 6f such
3 ogenﬂgfgl@%)ﬂg D e G oopirilets arlatfitlof such a

KQMBGEAd- ( C1- CB) - al koxy, ~ wherein n denotes an i nteger
selected fromO0, 1, 2 and 3. Preferably nis 1 or 2.

Rnef lﬁl'efe%d 2EOERAMSLs Of fofr AL awhereﬁrlig5 it hRES E eVREEELNHRS and R

speC|aII

al hal - - al kyl

o APt Bk 1S C skl BReshigie o ich comphignds e (9)-N-[1-

Ra—ble %JA /018 g Zlbkdlbyfir@h&lh 3060 2004/ QFLBRQ S)-N-[ 1-(4-benzyloxy-
2-

-0XO- pyrrohdm 3-yl]-methanesulfonamide.

Compounds of formula I* may be substituted by n R' selected from the group consisting
of halogen, halogen-(C,-Ce)-alkyl, cyano, (C;-Ce)-alkoxy or halogen-(C,-Cs)-alkoxy,
wherein n denotes an integer selected from 0, 1, 2 and 3. Preferably n is 1 or 2. Preferred
compounds of formula I* are those, wherein R!is halogen or halogen-(C;-Cs)-alkyl.

Especially preferred are those compounds of formula I*, wherein R' is fluorine, chlorine or



-5 trifluoronethyl. Were the conpounds of formula I*
are substituted by two or three Rl, each Rl can be

w0 ba4o2a%26 or different. In one enbodi nent the PCIEPL0DION03S3
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provi des conpounds of forrmula | wherein -X-Y- is

-CH2-O . In anot her enbodi ment 5t-he i nvention provides
conpounds of fornmula I where- 5 in -X-Y- is -CH2-CH2- .
trrﬂuo@bmenhyl Wherothe compodideof forhulailhexsrsubssitupaddyitweor three R,

gﬁg%gﬁige?{esa LA epherein Rl Rl" and R12
epende

romeach ot her are selected fromthe
group consi sting of hydrogen, hal ogen, neth

ham@@“b@mﬁht thcylawotlonermww C@mphaﬂ@ﬁgéfrformuﬁ\;,dx@erqlﬁ ~X-Y-is
co nf)o u n [ o?qéfr en{B%Mm% o &%ér?t%ﬁﬂ@'ag &&H}é@ﬁéﬁ:}é'o‘? Srmula I where-

ormul a ere

- X3 ogéil.-eHy- of {GidreH-e. g. 2,4, 6-trifl uoro,
2,4, 5-trifluoro, 2,3,6-trifluoro, 2, 3 4-trifluoro or

ﬁi éneserhﬁéélhlléﬁf e ullJénﬁBh Ekoﬁﬁlégtcgﬁ'{ ?(1 forﬂhlatI%erem R!, R and

resent 1 nvention provides conpo n ormul a

Rhemdﬁpﬁrﬁthﬂy fremtapd oenarenedesed fam me groveeasiting pihydrogen,

t .
g%lﬁgé éﬁ%hd@ lil\?%gfn%thé/?i%gfﬁgﬂ g%gg XQESE%Q@%{ ﬂjltjeghcl)xy In another errlﬂz)odl—
Ieent erprese@t inva§jon 1a10kyl|es ccu*ym s oCforaaija bwhmqn R R and R* are
P%’ilog%gg ﬁl%rocgi); 7 25X oro! Ny8t 1ﬂluoﬁin 9%*63{ 8% gr@ncflﬂuoro or

esent ‘nvént1 on pfovides conp 3 For’
B,4virerifbiomo. Ry’ s@lliagothydern mndthlépr@smlt 1nm1t1pn prov1des compounds of

If t
SOASEETAROL Y R BN gie LSS R HO e
sdfledtd:d ﬁnmtthegroa@bmdslsmrgoft}tyérqgmd@iugen \fef@a)@ﬁkyl halogen-(C;-Ce)-

pfk i Sgazlf’?) &gg@% gr&a@%&pﬁé ﬁi) m&ﬁg rpstﬁllgndtﬁer embodiment the

(p@selﬁ(i)lvajtioyll prohdes csimpdundn of ﬂoamukarfb'dchremm tsl'hydrogen and R' and

\%he?nedn cpe rf%vﬁ? I on%aé Ieg g%rséﬁgtgg ?%qz%h% I)L?}kgt‘)lﬂsﬁtlhg of halogen and

ti@l-agealkyl( Iﬁl&tﬂﬁ)nodhekymboﬂahe)geh&px(eﬁnt ir@éhtiempkoMides compounds of
)z.al kox hal, ogen | kox

O e N

ptibunethsr ﬁﬁ)hﬂqnhmad’sthefpréfsemttmilemtllon\ﬂnenéesrtoﬁipolmdﬂ df fetmRla I wherein

d R
R oAty snens R 8PeRis S0 Rl s thbeesms G Crypliod eran
£ Ci1ds)-alkoicher hatogendiG, -Cpnatkotdh dnptik Sﬁdiﬂhet esmbodmmnt the present inven-
d f d R .
Biod 55 R D anar R 51D e R e fyftgp and R i hlo-
zgeﬁ Iﬂfalh?l” h@lbgeﬁ{]nﬁ)ethﬁ , §and- IﬁftlllGXyOQr Ha&igelgaﬁéthbh)y IIn stilbamgpther embodi-
-tri uor o t 1 uor o 1.1 12
TRtTiohs Dy iaia RdiAe sompowihy s { Risia R g R
ﬂ%@ﬁaﬂ&RhﬁsXﬂuore . 33.‘hiorrd) bt mOTuQBCthhIM% e.d.B- cfhlmbhbzﬂogenmethyl
nt t I es| |nV tion | des C
G5 PaF Raptometr P s RERgoR B, RO RICHORE & Ay RS BaEA -methoxy or
3@niefh Q)rﬂim%@hﬂﬁéthoiyh \/\A%m ﬁstﬁfﬁrom@ﬂbﬁyllﬁl’mnﬁﬂﬁv ef®sdiment the

TR

HFEEBHEY R Bo¥!
g@g&%ﬁﬁs compounds of fornula | wherein R4 is
hydr ogen. WD 2004/ 026826 PCT/ EP2003/010383 -6

: . . . . p2l
In one embodiment the present invention provides compounds of formula I wherein R™,

R* and R” are hydrogen.

. . . . . 24
In one embodiment the present invention provides compounds of formula I wherein R™ is

hydrogen.



I n one enbodi ment the present invention provides
conpounds of fornmula I wherein R4 is -CONHR5, wherein

WR20042d89€lr ogen or (Cl-C3)-al kyl. In anot her eP@DEPI0831010383
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the present invention provides conpounds of fornula I
wherein R4 is -CONHR5, wherein6R5 is hydrogen or

methyl. 5 In one enbodi nent the present invention ..
brand agwdimemidhe geeserit ifgantioh providéssoaipeunds pEformals I wherein R* is

O@SN‘?—fﬁ}o%hg;gﬂjf R0 ﬁ?f(&)lro%g‘r? V\glt ‘C’é (.51 %%ly? n Qhﬁﬁﬁg Emb V\@dlment the present

conpounds ormu s
Rention BOvides c@p¢@ids O foratuty] v wherem R*is -CONHR?, wherein R’ is
%%ihalqggghggi C3)-al kyl, -COO (C1-C3)-alkyl,
2-(C1- C6) - aIkyI I n anot her enbodi nent
the present 1o invention provides conpounds of formula
In ovneaneh olilRéent the phSRE:, invéngioniproRéesi compoongs of formula I wherein R*is
(Cl-C6)-al kyl, -COO(C1-C3)-al kyl, -CO NH2 or
- (C1-Co) - aIkyI In still another enbodi ment the
present i nvention provides conpounds of fornula I
MQmeeemb(RHmegt the [eiREnt inkentisinpriedpscongougds offormedalwherein R*is

| 5 -
t E f esen |6nvg§}t)|'\i§%_pr OQ,CS??E{XW&O %ﬁo%éfhe @15@%041@1 -CO-0
Wﬁxeﬁe)rdkﬂhé: O- 18 comsburids- G?ﬁé"a@(}’k 8 al@Qihﬁl Qj@bqhmnt th|e rpresent

1r%rlf%¥1@§1§§fotv14€|g \?\%ﬁﬁgﬁﬁ&t f'fgr\fﬁﬁﬁ ![ %aﬁ{xﬁ%‘i}g eNHI@?WHQféﬂgﬁ is —CO-H, —

e conmpoun
QR) (@ﬁﬁﬁ)l-@klyla{@@r@ (Cncehelke\n%aiha‘&émr 196~ (§h €eraikyl. In still another

i L L I
Mhlkﬁ' whemrsﬁ? seCEUH;, -EM-tristhylr 6OpO- m@ﬂmy’l, s@DHIjHafor -50;-methyl.
hydr ogen, hal ogen, nethyl, hal ogennethyl, cyano,

T

Rsmposndtmhwe g‘éﬂccxmﬁg(l@no@:%bn aleleypect the poessneintyertioreprovides

R pBRR RS ol RS T LA LB AR ROMBRU P Shed kb 2 |

|ndependently fromeach other are selected fromthe
@n oup embodisient Hregprefenhintenignprotigledepnpoynstsief formula I wherein X-Y

05 CHEBIPR I YR Ind ORRAONY R NRIARE &2 (IEXROK Y the group

|csns1£ting df ﬁnyd:wgelediablglemntthyhhalpgeemmﬁhyh me%tm@thox}’ or halogen-

HFBETR R TR g GRS S BRSSO wherein

a¢ hedrogameorq € €bd-etkyf.r om t he group consi sting of
hydrogen hal ogen, nethyl, hal ogennet hyl, cyano,

rﬂsl Q’é}ﬁb%@e}t ?lgeeé} 'E‘?Ernfgét}fon B@Pdeg@'ﬁﬁﬁg‘“ f@lrrﬁula I wherein X-Y

rogen rogen and ere
|1$—CHQGCG?\H R"! ol {ﬁm@@pe-ndb]kw from each other are selected frorn the group

LG Py St o i
REFhERR MR&M are hytrogengR 6 sthydiagenand Ré ipr@¥ent
|nvent|on prOV|des conpounds of fornula | wherein X-Y

In o?epen !:;iltftlr%eo #nlseséy gﬂ\%gﬁ{)]n ﬁﬂgmﬁ} ?ﬂgt 4 ds ?f formu a I wherein X-Y

eac are se rom t
gs e@ﬁzmgﬁ R agd 8 Inddpaglently frainogemotheChreGalectad |E1y)|m the group
coln% Fi‘rrllg é&]ydro enahalfé/ée’n methyl, halogenmethyl, cyano, methoxy or halogen-
methoxy; R*', R? and R? are hydrogen; R* is hydrogen and R* is ~NHRS, wherein R® is —
CO-H, -CO-(C;-Cg)-alkyl, -CO-halogen-(C;-Cs)-alkyl, -CO-O-(C;-Cs)-alkyl, -CO-NH;

or -SOz— (Cl—Cs) —alkyl




cyano, (C-GC6)-al koxy or hal ogen-(d -C6)-al koxy; R21,
R22 and R23 are hydrogen; R24 is 5 hydrogen; and R4 is

WO QOME®B26 wherein RS i s hydrogen or (Cl-C3) - al Rg1/EP1003/010383
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25
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one enbodi ment the present invention provides

conmpounds of fornmula I wherein7%Y is -CH2-O; Rl'1

and R 2 are hydrogen and R is hal ogen,

(r(!)necﬁsl)lqudlmynt thk presgetrinvgntion@apvided qo}npouglylanf)formula I wherein X-Y

g}%ég {1k 9%%19%9%8g§nd g hndﬁ%ngcrgghéﬁ B8¥% ?%?; btheFafe selected
fr@m\llhagroum@msﬂnngf@f hysircbgedrhﬂémnoﬁﬁf@a) afig).-heldggh- (C1{§36) alkyl,

ngnﬁﬁgﬁ;g%ﬂc{{g%h llagﬁrpm @t alkwm RrRA g&l%\zgjrgﬁﬁrooen,R is
lmdrmgan dnkR? & GQN Hﬁ&mﬂg@ﬂp RiiﬂhydedeRm)-akel
hydrogen; R24 is hydrogen; and R4 is -CONHR5, wherein

B?ogleserpygdlﬁgﬁ{khg %résglt et ?f'l:md,e S ggfou?x'ap 89{ '?B]ﬂia 1 Perein X-Y

present 1nven rovi des c oun
WhETE-Q-)R' Yandii @emyd)sogem@ klswwg@g,e(ﬁhéh&i-alkyl aalpgen-(C;-Ce)-

Eﬂ(& )%aﬁgeg? Lfg g&cktlgégf%k 5 9413 9158 &= A2 hydrogen; R**
{sGlydGenadridR’ is h@D@&éRu &vﬁipeﬁeB iahidroger yalfd- Cs) -alkyl.
(A -Co6)-al koxy or hal ogen- (O -0C6)-al koxy; R21, R22

wgn%ﬁb%{%gm’ Al ;fygtfesﬁnt ﬁgéhtio tprgqugsoc%?rg:ou%'ag B%rﬁﬁﬂa’%erein X-Y

one esen &nven

orGidufeR 'oR’ lfamdriill ard hmneg@sR YRY and R @th@ogerRB *4is hydrogen;

?%?R%) @E@Fﬂxﬂ{e?%ggl;m%%rwgbegf@y?’ cyano,

(C1l-C6) - al koxy or hal ogen- (Cl-GC6)-al koxy; R21, R22
@mdnmb@;hmehythe@@qnt 1mmt1qn@rhyﬂdpw)emp0@|dd Rﬁprmgula. Iorherein X-Y

Lsg e eﬁ)ggf?ggé W%%n@%]dﬂiv\‘%grﬂg? ;] ir@é@@ﬁdeﬂﬂy @'_&%’%@ﬁ%&ler are selected
Ron thergdoupl ¢cahsiating h’g'/lmcbg@m, hatogen, (2CaraikyikIslagea-(Ci-Co)-alkyl,
E’%gglr Oggrfe(r:ﬁ) I%ﬁ]ﬁoxlysbr %@{/ Ffﬂﬁoﬁngstz%d 2O,k 'Exgéb%g?, R*is

rese t1on ‘provides conpou
hpdimgem ahd BA @Hﬁlﬁ X- Y is -CH2-O-; R12 is hydrogen and
R1 and R1'1 i ndependently from each other are sel ected

&rﬁ:ggﬁ Eﬁ]?&cﬂﬁ%ﬂﬁt}% g‘éeﬁ% 18?9%&% &%91@?9@0% (nﬂlldg 08 Frmdufd I wherein X-Y
sGCHsP- alk Y @yl RS7 ateehydg@en @ead Rts)haédgm,x(ﬁx GRr-ajkyRIalogent (Cy-Ce)-

\%( é e a%o%éi Gt e%fﬁ"g%% ha%g?xg{é &?)ezﬂ}(?(@n ﬁmRﬂzu nd IR ‘hydrogen; R*

ﬂ@dhegwgardRﬁi—GN C3)-al kyl, -CO O (Cl-C3)-al kyl,
-CO- NH2 or -S02-(C1-C6)-al kyI I n one enbodi nent the

V\# Gné Qltnbwtt tl%rbé%ﬁgnqg%i&)loﬁ%gfgl@%ﬁqrgﬁan% 1 gﬁrﬂula I wherein X-Y

ameIFEiO sRh&RbayehR {01 highpead; RS} R’ Iﬁaﬂd@eare(}@ﬂrcg@)l, Rﬁbs hydrogen;

%gﬁﬂo%)z §8¢6 PCT/ EP2003/ 010383 -8 al kyl, cyano,
al’koxy or hal ogen- (Cl1-Cs) - al koxy R21, R22 and

R23 are_hydrogen; R24 is hydrogen; and R4 is -NHRG,
\ihene embRginient {E(priefent DOein m@)ﬂd&ls karhpour@®of é?r@gJéinI wherein X-Y

Ky - al;
gglgﬁ&g_ %6 1L hY(?(rg%% ndc% n@%b (1) d&é&n?&?ﬁ% g&scélnother are selected
mhm grnup p@wsctheg of byd:rolemsl balogerf, é@ﬁ@k)aalkylwhdognﬁ@( -§5)-alkyl,
2hyelr 24 .
CX%]I?%@__%P) all‘%mg)logen g’]efggld CRb ﬁﬁ(gg%qi X QREE ax@zﬁly'dr@g%ﬁ R™is
hydrogen; and R* is —NHR®, wherein R® is —CO H, ——CO (C,-Ce)-alkyl, -CO-halogen-(C;-
C3)—alkyl, -CO-O-(Cl-Cg,)-a].kY]., ~CO-NH2 or SOz-(Cl-Cs)-alkYI.

In one embodiment the present invention provides compounds of formula I wherein X-Y
is —CH,-O-; R™ and R"? are hydrogen and R' is halogen, (C,-Cg)-alkyl, halogen-(C;-Cs)-
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and R4 is -NHR6, wherein R6 is -COH,
-CO (C1-C6) - al kyl, -CO hal ogen-(C1-C3)-al kyl,
w@ED0ta816 C3) - al kyl , -CO- NH2 or -SO2 one enbodPCERP20031€10383
present invention provides conpounds of formula I
wherein X-Y is -CH2-O; Rl'1-&nd R1'2 are hydrogen
and Rl is hal ogen; R21, R22 and R23 are h)ﬁdro en; 1o o
2R3, dyand)@r-Ggeatkonnat Hloges- (ONHRB@HMWR% R“Rend R” are hydrogen; R

t
b ﬁx?&%s%ﬁn%m B e e S
(IC3- CPHBeyD~CO--(Cy; CRALIR], - EQ)I:NI-HZﬁ? -SE28Cane)-aR. ar e
hydrogen; Rl is haI ogen; and R4 is -NHR6, wherein R6

Ilnﬁ)aelf%é% ge&m%%t tlﬁuagreg érgxféggg? ?%Wc?e% Eg&pgtmﬁso&m}rﬁulla I wherein X-Y
i6 RSHZQG)(, 2 i apd &% amﬂgdydg)mz{zb)lgz pgd RS laralnydrogeng Rf*iehydrogen;

o e o S oD P A LR Hilbgeps CieCo-alo.-

CB3D- (131 (:3-a(i31, - COeNBR e RIY1- 6(21Y¢s)|5ﬂ11€>ﬂy| ]

- 2- oxo- pyrrolidi ne 3- car boxylic acid am de,

RS 4- f I
]%'e ‘%? eé%tgoééﬁgy ﬁtﬁg g&ese e\éug)(%%ﬁ!i‘&%%mpo%ngg(gf RYhiRIvHerein X-Y
i REH,10); R ¢ 4nd Riroare hpmgym axd/R* plhe}wgér], R2L, B oansyRY et fyidrogen;

Fﬁ_ 313}5‘%{)5(%)(%%4 g‘;@?ﬁ@-} gﬁﬂ? noxyljs —%ﬁ) 83?6) a'lfg};iofn]another embodi-
m{éﬁf 1Ih@| d;leﬂtanﬁerﬁﬁmhﬂxylﬁea:compmhnganf emula I wherein X-Y is ~CH,-O-;

4 Y 1 - e 16
RRSk2 3o g b (it L HOL SR b BENEL O ROS Wehrein R i

{_Cq)-lﬁqét}igﬁnzyl OXYy- phenyl) -2-o0xo-pyrrolidin-3-yl]
-acetamde, (S)-N [ 1-(4-benzyl oxy-phenyl)

tharfxﬁlgs( giy %&ghﬁgﬁ@%‘gwgﬁ%ﬁ&n@ﬁ u%%?gélgc%ed frgrﬁ) -N-{
(%)?w-fbyﬁiygmgqjgnﬁZ%L(})fca};ya'ltqdlrdlde3 ~caftiRnitilg, 1-

0 a8 3 i SRR s gy sponiak mt
1- [ 4afn3dd | uoro benzyl oxy) - phenyl ] - 2- oxo- pyrrolidin-3-y

%S)ngti%?g b—?hé‘ﬂr@ y o}o -pyrrolidine-3-carboxylic acid amide,

(ﬁSPK—Qé:-Q?Hﬂu@hb-Bbrmzyﬁrxy} -phenyil-hanegiyrfobidart Hearbot@ic-afidiamide,

(B9 Tt Hr o SRRy Y P BT ke prrolidinsc g rbondic gid methyl-

(R) Alridel - [4 (3 fl uoro- benzyl oxy) phenyl ]

GBS B s bl

| '} - f @pdi@n de WO 2004/ 026826 PCT/ EP2003/ 010383

Qg&biwx,g# féb?l% H‘lfil#'log(r)%eE f(ol:/cz/%%g r;]){ 1ﬂ>yrrohdme—3-carboxyhc acid
[ 4 ( 3ndthyl Qﬂhﬂiebenzw oxy) - phenyl ]
[(ﬁl &f]f—ﬁ%gr ola @ﬁk% cgqrq:%g}‘c]lﬁ)m 3 yh -aceta SrPude,
( )—W‘Pl‘ Pé/béﬂyld%&fjfhgnﬁ h-p= %eﬁ)&fﬂliﬂ@m 3-yi ShrebhaedulfoBhmide,
di f1 uor o-benzyl o

-(Q) &)\k&l Wrf3-8ope- hergyl)ppcy)_ g%%{yﬂrﬁ 8% %ﬁgohdm 3-yl}-acetamide,
(R)-N-{1-[4-(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-acetamide,
(R)-N-{1-[4-(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl} -methanesulfonamide,
(S)-N-{1-[4-(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-methanesulfonamide,
(S)-{1-[4-(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-carbamic acid methyl

ester,
(R)-N-{1-[4-(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-formamide,
(S)-N-{1-[4-(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-formamide,
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5 (S)-N{ 1- [4-(3,4-difluoro-benzyl oxy)-phenyl ]
-2-0xo0-pyrrolidin-3-yl}-acetam de. In one enbodi nent

W b@4prasent i nvention provides a process for PEEEP2003/010383
preparati on of conpounds of forrmula |I wherein (a) R4
i's CONHR5 conprising reacting - conpound of formula I1I
R3 R23 R4 NCOOK 11 10 RR\ X 1, R2. 0 (Il) [/

(R21 1184 (3-flvioso-dienzyiaxy) Rhenyl R2-oxo-mpolidpp3-ylReRa, R24,

S b B R DR oy R B B ol
(WN—%(SN@%ﬂmmmm@mﬂm ercapymelidingpyl}-reetpmide,

(DN B SONPE6- A oFRBER ), SRERANANS - 3. -dceBBnide and

(B dF-¢1 -4 -3, 4-ddfluoro-tRizAoxyRarben AP 2- omgyrr@ghn-m} -ayetamifle.

Y have the neani ngs as defined above and Hal is

Igacjn%%ﬁ{bodmlgﬂ tfe ?%@JH’[ %eﬁﬂbltl r&/‘i es %g)rg&)ss 34 the%%%%on of

rISIH? react a conp
qazapcmnNm forimuR I@Jher@nv) Kl x Y K22
(a) R*is CONHR’

comprising reacting a compound of formula II

R3
RZB
R N COOR*
11
1 A X\Y R2 () (H)
R R21
1.2
R

wherein R!, R, R, R, R?%, R*® R R’ X and Y have the meanings as defined above
and R* is hydrogen or (C;-Cg)-alkyl,

with an amine of formula H,N-R’, wherein R’ has the above meaning;

(b) R*is CN

comprising reacting a compound of formula III

R23
R N Hal
14
1 R X, 2 O (I10)
R R

wherein R!, RM, RY2, R, R* R? R* R’ X and Y have the meanings as defined above
and Hal is halogen,

with a cyanide salt; or

(c) R*is NHR®

comprising reacting a compound of formula IV

R24 N/?\NH2
11
1 p Xsy R® ° (IV)
R R21
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15

R21 R 12 WD 2004/ 026826 PCT/ EP2003/010383 - 10-

wherein R, R.', RL 2, R21, R22, R23, R24, R3, X and
wo2vawsssehe neani ngs as defined above, w th aPCEHEP1003/010383

donati ng agent of formula Z-CO (Cl-C6)-al kyl, Z- CO

-hal ogen- (4 -C3) -alkyl, 21060 (C1-C3)-alkyl, or

Z- S02- (CI CSP 21ky%2 \Mger ilg’ Z is an activating group

vehegein®’, R4 BfeR*'0R“aRfyRiT RieX aod Yahavh tamieanjageasaiebnedsabove,

e r A -
R Sr i ?%?E?%%ulézcgw ir S E COrpogpny (CirCo)-alll
mm@& CrradkplporZ832- (Cms} )allwmle)relptz is aptretiedtimgRIoup, e.g. a

hR¥ en%%én%}?@? R?&,lﬁa%\ébﬁgﬁyatg t he above neanings with

mne Wherei n R5 has the above
rreanl ng, to obtain a 1o conpound of fornmula |a* R23
TeNaR ouRAd of\ganefal formuldd*Ran bomarufastyzed bypreacting a compound of

f?k‘;ﬁf |veI y, reducing a compound of forrmula Il* to
e correspondl ng al cohol of fornmula I11* R23 CH2OH
R24 N? OR2z (IlI1*) ~R)n / Rzi 15 and reacting this
compound with a cyani de salt Rfa OﬁHa compound of

formula | b* R23 CH2CN R4 O(lIb*) ~R)n/
R21 or, alternatlvely reac D a onpound of fornula (II*)
| V*

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

compound of formula Ia*

/= CONHR®
R% N
2 O (Ia¥)
1 (o] R
(R); per

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

R® CH,OH
R™ Ni 5
;@[Rm 0 (111%)
(R1)n“©/\ L

and reacting this compound with a cyanide salt to obtain a compound of formula Ib*

CH,CN

R2 )
R Ni 5
w O (Ib*)
1 0 R
R )r©/\ L

reacting a compound of formula IV*

or, alternatively,
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WO 2004/ 026826 PCT/ EP2003/010383 -11- R23 X R24 N o
R22 o (IVVs) (R) n Rzi wherein X is halogen, wth a

weyanizs2cal t, to obtain a conpound of fornul aPCEP20R2®10383

' CNR24 N. 22 0 (lc*) (R)n CR21 R or,

alternatively, reacting a corgdund of fornmula VvV R23

NH2 R24 501 RR2 0 (V) (R 21/ with an

acyl ati ng agent of forrrula YR2C0 XC6) - al kyl or

Y' - S02- (C1-C6) - al kyl , /(\_% represent an
activating group, e.qg. en 0 obt ain a conpound (IV*)

of fornula Id* -w Id* 22 00 R (R)
R21 10 wherein t he abbve nmeani ngs. In
accordance with the present invention, schene 1 shows

VRABREEs Yalo@Ht, S tH apcfaﬁfﬂe sﬁl@ 4H gﬁtaﬁ{ a E&ﬁpf}@ﬁdTblf Rriulaatt

starting fr8m’a conpound formul a The reaction of
a conpound of fornula V vvlth a corrpound of formula VI
[lkuta et al., J. Med. Chg;mR 30 &% (1987)] to

obtain the intermediate 8 Il1la, may be in
inert solvents like 15 djic onptdhane, ethyl acetate (Ic*)
or ethers in theg L@éoof Base l'ike triethylam ne
or carbonate and at tenpef‘ature in the range of
fromOC to 25C. Cyclisation of the internediate
&, ditc@hidlely; NadGyd 2 e@hpyald ofdfofraula Ve pyrrolidone Illa
may be with bases Ii ke sodi um or pot assi um hydr oxi de
in inert solvents |ike dichlogonethane or ethers at a
tenperature of fromOCt%2425 o di ates 11
wherein R* is H i.e. conp 0

0 (V¥)

o R
(R1 )n‘©/\ Rm

with an acylating agent of formula Y-CO-(C;-Cg)-alkyl or Y’-80,-(C,-Cs)-alkyl, wherein Y

and Y’ represent an activating group, e.g. a halogen,

to obtain a compound of formula Id*

R® NHR®
R Ni 5
» O (1d*)
R1)‘©/\O 21 R
n R

wherein R® has the above meanings.

In accordance with the present invention, scheme 1 shows examplary routes to com-
pounds of the formula I, all starting from a compound of formula V. The reaction of a
compound of formula V with a compound of formula VI [Ikuta et al., J. Med. Chem.
30:1995 (1987)] to obtain the intermediate of formula I1la, may be in inert solvents like
dichloromethane, ethyl acetate or ethers in the presence of a base like triethylamine or
carbonate and at a temperature in the range of from 0°C to 25°C. Cyclisation of the
intermediate 2,4-dihalo-N-acyl derivative to the pyrrolidone IIla may be with bases like
sodium or potassium hydroxide in inert solvents like dichloromethane or ethers at a
temperature of from 0°C to 25°C. Intermediates II wherein R* is H, i.e. compounds of

formula Ila, are prepared by reacting a compound of formula V with 6,6-dimethyl-5,7-
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20 forrmula Ila, are prepared by reacting a conpound of
formula V with 6, 6-di nethyl-5,7 WO 2004/ 026826

wEFONABRBO3/ 010383 -12 dioxa-spiro [2,5] PCT/EP2003/010383

oct ane-4, 8-di one, as described by Dani shefsky et al.

[J. .Chem Soc. 97:3239 {I©/5)]. Schene 1 hal |

23 R23 1) hal -CH2CHZ CHC hal R za NH VI Il R/ hal

dioa-3i6 [2,5] odRAe-48-dRine] add Rzt byrPdishefsky et dls[dt Amar.Chem. Soc.

%_;;235@7 RVIilia 0 OHI RR3 Rea NOCH3 '~ ?-/<
8R!t VX 220YRIla VIl RL RL 1.2 Another

nmet hod to prepare conmpounds of forrmula | involves:

$dhesws-lcoupl i ng reacti ons of aryl stannanes [Lam et

al ., Tetrahedron Lett. 43:3091 (2002)], aryl boronates

[Lamet al., Synlett 5:674 g;OOO) Chan et al.

Tetrahedron Lett, 39: Z;Qa’ﬁgHé}J. 98hd or aryl hgl d

[ Buch- vvald gt N Ghem Soc. r¥8;

(2)1996&: espo‘ﬁdl ng pyEpnoI i done (skhene
rrex a R23
R: L 2) cyclisation R
RLZ
R'? Y fla
o
R N

e Q%OH

Vv —_—_— X\Y R22 0
Vi R 2 lla

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
R s
R
4 RZS
R% HN R 24 R
R LG X N
0 R1 1
_—
R y : X » O
Sy R cat Rl Y R
R! Rt g -
12
R'2 Vil R i

wherein LG is halogen, e.g. Cl, Br or I, or SnRs or B(OH),.

In accordance with the present invention, a possibility to prepare compounds of general
formula V, wherein —X-Y- is =CH,-O-, i.e. compounds of formula Va, is shown in scheme
3: The intermediates of formula XII are accessible through nucleophilic substitution of
aromatic nitro compounds of formula XI containing p-substituted leaving groups with
benzylic alcohols of formula X. Leaving groups in para-position can be, e.g., halogens (F,
Cl, Br, 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
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2) RSIHNRR24 NRa #1 LGOIX RL.1 11 1R\ Y 22

cat. R XY 21 RR2ZORRz1 1 R R12 VIII R | wherein
wa.choum2ds2d ogen, e.g. G, Br or I, or SnR3 or BeCHER2003/010383

accordance with the present invention, a possibility

to prepare conpounds of generdl3- 15 formul a V, wherein

-X-Y- is -CH2-O, i.e. conpounds of formula Va, is

tempwratim issiobernge of frbm S0RC &0 HEUCabbernativelp cpmpgungs of formula

ﬁ%aﬁ?&ﬁéﬁﬁ@h%y%ﬁl@ﬂgﬁ n&ﬁ% HHXC.LI %tzﬁ‘ frbid -hﬁfbgﬂ{enols XIV and

Itro‘conpoun ontai nin
hengyltsdtalidest msYlh‘ea,\mﬁglagas ou ptsﬂaﬁmdf formtﬂz KL Bagecwsiedcan be, e.g.

a?éohopa':c%r %a%on&%@@oﬁ%ng rp%"ﬂﬁ?ﬁﬂ%’rpopéglﬁ &?B&da?gsﬁ?ﬂnﬁgs for solvents

tosyl ates
mclutlc loweatlesholg estenitilesirilowkriketpnesaict texmpsragiang nb ¢he range of from

éb%‘i’g (F:etfpug t%rgggrgﬁ}re %ncitﬁer ags%\;acﬁ A HEMhiRuhbKE cf)\gé]hr{%é)f benzylic

or X referre react
azaﬂmlm&sganﬂ?o:ﬁhﬁapsomm fhwscasls dofi8as wuplenanaert eolvents like for

%%%2 a% gt%y %thef’roorrnut]rﬁlq/;d%a%}nla%g %sbﬁg &1915{%1%2'0\(;&%%b0xylate5 in the
Miesdnicanfghosphines (feyextahgdd sibusilaot tripheriyl gimosphine).

p- ni trophenols XIV and benzylic halides, tosylates,

*gﬁéyeg%%mscglaﬁegbf GF 01 of el t&ild analﬁa%sa Ua6ds G&Brmula Va

es or carbonates ot assi um

umng:easalmn Inyalrbgematien, likExegpisieg plainugody ehvtrgoa$ a§ thelcafdlyst in lower
%l(éct)gg 3 g{hyloaceleéé ?rat%ggfgyr&ﬁal 411% R4 t&%&véﬂ?ﬁ?«ﬂ%ﬁu& orof the nitro-

he™r
grenp by anataleliketinon, ar, oappt uamhdllc snedisdike diluted hydrochloric acid or
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wherein LG is a leaving group, e.g. halogen and OTf, or OH (for Mitsunobu-coupling).

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

Scheme 4
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selkedti Vel V't g tﬁ*e am no- ol ef i fornmilaVb usi ng
cat abye¥c hydfogenal§on |ike eRg usi ng pl a¥ num on
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?é%e E(%,t te?merﬁﬁ{e 3PN AL Rl IR RBe E‘Qﬁlcg‘cpie‘l’e%mrely 8 theQ¥nino-olefins of

formula Vb usmg catalytic hydrogenation like e.g. using platinum on charcoal as the cata-
lyst in lower alcohols, ethyl acetate or tetrahydrofurane as the solvent, or, by metals or
metal salts, like e.g. tin-(II)-chloride. The amino derivatives of formula Vc can be obtained
directly from the nitro derivatives of formula XVII or from the amino-olefins of formula
Vb by hydrogenation using palladium on charcoal as the catalyst in lower alcohols, ethyl

acetate or tetrahydrofurane as the solvent.

Intermediates II can be transformed into compounds of formula I using standard
procedures. The acids II are activated via acid chloride (thionyl chloride or oxalyl chloride)
or with DCC, EDC etc. and subsequently coupled with the amine R’>-NH,. Alternatively,
the corresponding alkylesters can be transformed to intermediates II by aminolysis by

amines of formula R>-NH,.

Intermediates I1I can be transformed into the desired compounds I wherein R*is CN, ie.
compounds of formula Ib, by reaction with sodium or potassium cyanide in solvents like
N,N-dimethylformamide, acetone or acetonitrile at a temperature in the range of from
20°C to 140°C. Catalytic amounts of sodium or potassium jodide can be added to speed up

the reaction (scheme 5).

Scheme 5
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Sih e b SBRR I RS IAEN AEHOT L Eh dree i) Relapthifd by Anydrides,
R2deNaEdh rRtibhd offthe acid uny e R22Pbddimikes &, corderdatih reagent,
4/ 026826 PCT/ EP2003/ 010383 -15 Conpounds of

?kh%ﬁ?%“?%ﬁ%an be obtained starting from acid

derivatives of formula Il by nucleophilic mgrations

§dhemea carbon to a nitrogen atom such as e.g. by

Hof mann or Curtius rearrangenent, via the fornmation

of the correspondi ng i socyanatg ang bl treat- ment

w th suitabl e al cohol s del j,verin e protected am no

group, nethods known per he literature

(schene 65 For the t tBe intermediate

I socyanat e, aIcohoIB e sel gsted which yield the

typi cal carbamates usgd as ani ne p¥'btecting groups,

such as e.g. tert-butoxycarbonyl, benzyloxycarbonyl

or fluorenyl net hoxycar bonyl Thelr cleava e

Hed e prenaraien affeaantionvse direraiipiesca forrmalaky a%@mﬁti‘fﬁ route can be

?chﬁ)wleﬂt(&fh%@ r7? Bal_laﬁlyf H{etﬂ}gfocolt ﬁ)ﬂ&% Qe¥Bhdi@0Bns @escrlbed by Freidinger
conpounds of fornul performed by stan

o Q}C[édgrge €hemgd’% mflthi‘?S 188@ m@?rertbgémhaﬁ dgﬁl‘faﬁwgeg %&@P@dv is acyla-
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ensation reactions of the acid using F
stanpudidoniliiens abcandaawtiont @%ﬁoilfef@@é‘fﬁ ComRﬂunEl? Of ormula XIX.

'ﬁ&ﬁ%m foith n%%ﬂﬁf(ﬁm@ d?%ﬁn@kﬁy? Gulfonium or trimethylsulfoxonium salts and

treatment of the resulting dimethyl-sulfonium salt with base, such as e.g. sodium hydride

or lithium or potassium bis(trimethylsilyl)amide, in solvents inert under these conditions,
e.g. THF, dichloromethane or N,N-dimethylformamide, yield the cyclised N-protected
product of formula XX. Another variation of this cyclisation procedure is described in

EP 985,665 which refers to a process for the preparation of 3-amino-2-oxo-pyrrolidines.

Scheme 7
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In compounds of formula I or XX where —~X-Y- has the meaning of -CH3-O- , the op-
tionally substituted benzyl residue can function as a transient group which can be cleaved
by hydrogenolysis. The resulting phenols Id and XXa can then be re-alkylated by a dif-
ferent benzyl group under the aforementioned conditions. As known to those skilled in the
art, this process is only possible on condition that R® and PG are representing groups that
are stable under the aforementioned reaction conditions for the hydrogenolysis and

alkylation reaction.

Compounds of general formula I can also exist in optical pure form. There ist the
possibility to start with enantiopure compounds from the chiral pool, like e.g. (R)- or (5)-
methionine. In other cases, separation into antipodes can be affected according methods
known per se, either preferably at an early stage of the synthesis starting with compounds
of formula II by salt formation with an optically active amine such as, for example, (+)- or
(-)-1-phenylethylamine and separation of the diastereomeric salts by fractional
crystallisation or preferably 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
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The Active Conpounds are, as already nentioned above,
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sulfonyl fluoride. Cell membranes were obtained by centrifugation at 45,000 x g and, after
two rinsing steps with 20 mM Tris HCl buffer, pH 8.0, containing 0.5 mM EGTA, mem-
branes were eventually re-suspended in the above buffer and aliquots stored at -80°C until

use.

MAO-A and MAO-B enzymatic activity was assayed in 96-well-plates using a spectro-
photometric assay adapted from the method described by Zhou and Panchuk-Voloshina
[Analytical Biochemistry 253:169—174 (1997)]. Briefly, membrane aliquots were incubated
in0.1M potassium phosphate buffer, pH 7.4, for 30 min at 37°C containing different con-
centrations of the compounds. After this period, the enzymatic reaction was started by the

addition of the MAO substrate tyramine together with 1 U/ml horse-radish peroxidase
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mQ&n%QOreP%%éggwfaﬁk% OQ%?%?ﬁe fﬁ%ﬁcgtlong dagfrlb asels

qulpgtjp@c[) firigd sng evaporateth The gradepaamal B%qeﬁ@lstf 1SGEfTeM E’ﬁ]@}’l acetate to
7 1e g‘%g ?55ddﬁ) gk YbidyRss h&’eﬁﬂ D106-140¢. gy per day,

meen 7 an (fer da%
c) RS) 1- (4 Benzyloxy ~-phenyl)-2- oxo pyrr idine-3-carbonitrile
300 mg (0.87 mmol) of (RS)-1-(4-benzyloxy-phenyl)-3-bromo-pyrrolidin-2-one is

dissolved in 5 ml N,N-dimethylformamide. 64 mg (1.3 mmol) sodium cyanide and 13 mg



The follow ng exanples are provided for illustration
of the invention. They should not be considered as

wO 20926826 t he scope of the invention, but nereP@I/EB2003/010383

bei ng representative there- of. The abbreviation , RT"

means "roomtenperature”. 15 ERanmple 1:

(RS) - 1- (4- Benzyl oxy- phenyl ) - 2- oxo- pyrrol i di ne- 3-car bon

i(6.09 nemold yodium iodide are added and the suspension stirred for 10 min. at 120 °C.

@%ﬁ%afcgén ﬁm{jllég %ééé e@ 9}/ f ?nc%g QR BUL Y Haa@etg?e tQ épeld 33 mg

enz onyan

- 917%)®fe26lodlessrrolig. NiBi refehy 223 (d+ H). 125 m
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di chl oronmet hane is cooled to 0OC. 20.4 g (77.1 muol) of

hl d t I
GeRPISh 18S VT R by il o phpal s prboic
45 20 m n. atidaneéthglaididn m xture is stirred for
addi ti onal 15 m n, then hydrol ysed with 100 nl of

\/gﬁge. ins ukfielgrlei itate is filtered off and
t @r% 8%@ By V\%écﬁlé%’" Uccessively with a
Q@t&)g ated rﬁﬁiolbté]-bdfnmlfoxmﬂlnnﬁndﬂlﬁﬂ of €NO tnarmd} ganamel-butyro-lactone
t th
T (T
dJ60f‘(E ahan®b lhanﬂ)to 200y Aéﬂedccﬁah]:gghé 2xUyre Blex@acded with @58 ml ethyl
sol i

4
e ey Shedait Bl e nhoncy g pgsprasbpR R 2ad drgd Brapora
(&10%1 &f thd dolentand )ecrystalhsatl?r)l fré)m dlgtht})fl ether ytl)elds 84¢g (.’Caj 1 %) og a
RS) - -2, 4-di brono- butyram de an
Tzvﬁl\%%‘)h‘%gﬁé %&gmsuspended in 50 ni d
gj)qh @H‘?ﬁfﬂ)d?qﬂﬁnyw pmroﬁﬁlnaaﬁﬂ%dgqueous sodi um
ti a er_ Vi gor ous .
A8 bR b e dene g PRt AR ey 5% i goo ml THE. 3
Qilrﬁpﬁbigio‘.tetlcaiculrl?ﬂ'ne aHH@marnDtlhE golutibh & }%?dfﬂrdigeg@ﬂ‘ed ¢od Thowat er RT and nor-
ani.c phase i r at rie
SO Priene NS LR A {59 GsHpEa] Filsation prshgoncentra-
aidlygivacieati®litl natyrif] @hrbn?azogalﬂﬁasﬂﬁ:a 8dl, dichlommdtBine / methanol

(%S)Sgi’le 28@&%@/2 %/Ofﬁr@ﬁg?’lnjs"h?"]b@cé\d%ﬁ/redr {@heMFH L ar bon
|ct)r1|—[4e ﬁpmof&bé&yﬁ)%y)rﬁ'ﬂér}yl 1opyrrolidin-2-one

4-b | |
A bt 67 e Woé%molwﬁ i ﬁﬁ%ﬁ%ﬁbgﬁﬂgﬁ'@ i Cga?%a@ne, 3.2g(16.9
(bl NH-Hu S8k &Mﬁme%dalmt d B 1MmW0 F@Bs8de&Afbonate in 100 ml

PCT/ EP2003/ 01038 09 I d
aRfdebutanens i@y btef’r%%w &hw%f%%ﬁogwgﬁp #Qldﬁteerf%%we mixture is

TheatéLafh waferThd letfyadetatd. TBRISANM Th r\i\@Jeﬁﬁraﬁé'dlddned over magnesium
extracted with ethyI acet te to y|e d 33

asutigtemndesyapaated qundgpgedpged pressars. Bhe yglidipesidu elEﬁ’é’ﬁéiléeé from ether
2o gsleld 3.86 g (88% of theor%) of 1- 4 (3- ﬂuoro—benz]yloxy) phenyl]-pyrrolidin-2-one as

| uor o- enz ox ) - phenyl oxo-pyrrolid
%C@Odgﬁs 5@};&9 |M% m/8 = 86¢) I-ami de” a)
14y ﬂ{@i@@d&&%eﬂﬂqm -)p'hEM}Fl[ Q'—dx@'—ﬁ‘;’r?ﬁlﬂ'ﬂ@e ?—Qal?bogrl(cl&ﬂd &hyl ester
benz ani‘l i'ne ‘and

g%(f’ﬁmgtsm ¢ rrgnoléé@dm@ hygyide tSrSéateé\éewrt ® r@h{Hrlng?ld)%l mg (7.7 mmol)
C@féﬂ@l&f@&rﬁ% i xméac*ﬁhpmsge@mrﬁs h'&n@d {Hzféhui ?enhﬁerﬂﬁ?et &dolution of

hour s

c 2018 (A§ mmied H%«(%F@orcsb@ﬂylmi-@hew ]rnyrzglghw @mehlw 10l THF is
aQSGV a%ldeg?xga?l% Wifi e s%%twrfat[ﬁg nAQEOH B of ot Bhother 5 hours, then

g enc onate and dried. Evapora- tion of the
sbydrelysechwith rceldrvgﬂw@mrlw@ahetdowccqs@;mlﬂwetbwgﬂltereataﬁ@rlated sodium hydro-

yé&lcgfbo%aé Bdtidh, WatePinPsaturated sodium chloride solution. Chromatography
(silica gel, dichloromethane / ethyl acetate) yields 1.3 g (52 %) of a yellowish semisolid.
MS: m/e = 358.2 (M+ H)™.



browni sh solid. Ms: mle = 267 (M+). b)
1- (4- Hydr oxy-phenyl)-pyrrolidin-2-one 6.2 g (23.2

wornekp2682¢ 4- benzyl oxy- phenyl ) - pyrrol i di n- 2- onePCHEP2003/010383
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di ssolved in 200 mM THF. 3 15 drops of acetic acid

are added and the solution is-Rydrogenated for 5 hour s

at RT and nor- mal pressure in presence of 0.62

F@MR%)dl W(l@l@t&o*fbent}dwxyd@lhenﬁ] Lt oxatpyorol k- @fo;mb@rxylncaaad methyl-
t1.98. 9i ves a semi solid material. Chromatography

SiTica gel, dichloronmethane / nethanol 95: 5) yields

200 3’1&(0(%611%01)011‘ (48 (B Flmane-bhnzybixiy ik phiil] -AHeso=pyrbidéne-3-carboxylic

(aM'd@dgfl% aterllsél sé}olvé(g:& Zilnyﬁrl\? d?r%w f(g?&%mdg gy szl Fmommol) ofa33 %

csbluho(x@f h;miln}damm;e e et heldy addei rﬁhmpeﬁetunevesﬁl B3 tigh{lg 6toppered and

benz I om e .and 4.
TERA 7 P b R ARE AL ThE o Bt Rie o TRty Chroma-
abg3ply (silica Jg,Sl tichlosométhtee / methlholy yieblsRT mg Gid % paftt yalnwish solid.
r d with water and ethyl acetate. The
TR bisaliesie ety et

eparated, dried over nmagnesium
sulfate and evapor at ed under reduced pressure. The
SE)dainjﬂer 3zsi dBs)- i15{4dB§I§m<a10I-Be$1eyioky)q»heaVﬂé?r-oﬂﬁpmolj{diab-é-carboxylic

3.86 8%odfO geor y) of

1-[ 4- (3 f 1 J61"™ERzyl oxy) - pheny!l ] - pyrrol i din-2-one as
a colorless solid. Ms: me = 286.0 (M- H)+. d)
]&)[14(3€Eu5fab©nmmm2ymlomybenphmyl] 2- oxo pyrrolidine- 3-

CERRRGHL 5 P Authiad, £8P 18y T R

ty)l) andnetshydatbdrvhdnm’c’ég (44 mdoddof potessisiusipetrskida Tie mixture is
h at ?i 9‘ for % rl'rll)fn,ttﬁégj SEL! l(lhe I'nrn'/_c\)l)sc())fl 4 h{lc?r% &%ro%enzene 1s%1owly added
g
]rhidhgb&cﬁb ping finerel ylhexayixeuyrh ésrkebt fop)yls mhlad BOP2 eavled ioRT and di-

ThisTaif et a oy Gtk Bt g B B Ry iAE WA 2M aqueous

hyydii edhisrxslacid fiblde elyellomdstesrgamid phashelich icdesisindadvyporated. The

ctties Brea i et M Eh07 e RN or B U compound. Yelow

s@tils,anp =Goromstrggr aphy (silica gel, dichloronethane
e acetate g (52 % of a yell ow sh
ré?%h: Jugro- S’BZY%EX’B H}lénYla‘%’@g 2 (Mr H)+. WD 2004/ 026826
P%( ﬂ’ﬂﬁg&lg&g?@ﬁﬂuo%beﬁiyloxy) )4 nltro-belnzerg is dissolved 1n|125 ml of
o] enzyl o Y, oxo grol
%}'n pal B%(S(J%gloé L2y ﬁ:ﬂaf{s ﬁﬂﬁ&‘g}eﬁ dﬁbge{xﬁtl r;?iler normal
1px{eésue€>1|=olflau@lﬁtq 7319 rrtzlﬁ kﬁwat-lpﬁnaydi gnit&i@hﬁhbhre@gpdrinhﬂ&& t@yield 2.51 g
XYy, acid, e r is dissalved,in
§Q§ém¢,ﬂbfravfﬂlé emgsl\fg rﬂ* ﬁ%ﬁﬁ of a 33 % 5
S@I (WiSh-Q0[40(3- Habihybaﬁylra@y)l Pheiyt) am@ko $rrofdiad-3-dBoxylic acid

reaction vesse tig toppered and heated to
155¢lutigp 0§26h@1§r<%6%88 -Grileovkanano M&}%?l@a]e%esar@h%g mg (2.6

CHihels) BB RfrletHyl- 5@&1@5&@3@& grmé/ne@‘@ Bldi6me i8@ml dichloromethane is
di chl or omet hane "/

| o
yEauged r 16 Hopgs. 5 rrﬂ/gf dlﬁy le.t.he\;lgrga Sé(i%fp: nﬂ?qpr%%ggﬁtﬁ %itelgad off to yield
(Ei@mgwﬂe/& %fE'cb'l%H@s’s@@lMMS%\é/)e =PhsyiNi+Zyoxo- pyrrol i di

ox acid
d) (RS) 1 %l (3-Fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidine-3-carboxylic acid amide

300 mg (0.91 mmol) (RS)-1-[4-(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidine-3-carb-
oxylic acid is dissolved in 2 ml dichloromethane plus 2 drops of N,N-dimethyl-formamide.
The solution is cooled to 0 °C and treated with 173 mg (1.37 mmol) oxalyl chloride. After
1 hour at 0 °C the solvent is removed under vacuum at RT. The residue is taken up in 1 ml

dichloromethane and slowly added to a mixture of 2 ml THF and 5 ml concentrated



a) 1-(3-Fluorobenzyl oxy)-4-nitro-benzene A m xture of
5.04 g (40 mmol ) 3-fluorobenzyl alcohol and 1.29 ¢

W@ dommobes2d ri s- (di oxa- 3, 6- heptyl)am ne i s treaP@UERI0DI010383
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2.47 g (44 mmol ) of potassium hydroxide. The m xture

is stirred at RT for 10 m n, -then 5.55 g (44 mmol ) of

4-fl uoro-nitrobenzene is slowy added 15 through a

dmeppiin Gtit tinglconfiimeednfox 1 hoer atRk &ytpdration bf thienolsents and dilution

o et Bt R iy RGPS R i Rl e
2M aguepes) ofhydiovlely solid AMacdk 3 B29. AeMaH)El | owi s h
organi ¢ phase, which is dried and evaporated The

esi d e IS i se 0
&qmple {]%@ -¥<?— %%L g’u O)Vz% C rOXS(,)t- ro%cﬁne Z Hrboxylic
104-105 C add alide- ( 3- Fluoro benzyloxy) phenylan1ne 3

g (12.1 mmol) of 1-(3-fluorobenzyl oxy)-4-nitro-benzene

met hanol . 150 of Pt 5%
BEIgﬁiﬁggggmpgﬂ%ﬁﬁgd“%ﬂgwﬂ§ﬁ?ogenat|on dogg under
;Ilhlé ?iﬁlle cgmpegﬁdl E]sq)répﬂrechhmﬁalolg,? td Exe;]fhple Gay} ﬁnblynsq flusrobenzyl alcohol

i ltered an e s o £vapor
eos st o b T dns i TP RRae o M 518 e
(I)I)/%;'Miﬂui@-génélyloxy) p}genylamme - o
- 1-[4- uor o- benzyl oxy) - phen X rro

TBRAE s B e o BB b5 ToBRe B 1-th-fuoro-
4ehBld qtﬁmﬂbelswbwy)elcpMI of ariredsalidd Vb4 &/ eg: 218 36(M+H)

SO Ttmel E T e e dERT braer R e earhegpdiecid

ke tikR cBﬁiﬁ'o‘énd!i_)s prepatd i ataydyeb Beimpls 3ajpifiech A0 lbm-benzyloxy)-

g)rélleeg)lf gr'é\il%tagg{ql %ftd%})% Ylgg fé dw)ggé%)?rlf?% M@%ﬁ /()Y1e1fd 269 ofa
&8@%&&n&ﬁd(ﬁﬁﬁhﬂ9£QSanNNCsz) phenyl ] - 2- oxo- pyrrol i di

3 carbo cid.am.d
S)Ilt[ﬁ‘- )3/1£1F‘Pr19 SZHeRDy elzf,wﬁ Qp{%%%§}"]r°12dla§‘§‘%§‘?‘?"(¥ilf asid amide
%&ﬁﬁ%ﬁmo%ﬂ'ld ﬁrep&led i §na%g§f9c@ IEx@@plers d? figin (RS)-1-[4-(4-fluoro-

bRy tﬁvﬁ S mpEolding - Sehoionid et yBmona S 8% of

%}dwhfsﬁ%lwmtrﬂ/euﬁzm N1 8. nmol ) oxal yl chloride.
After 1 hour at 0 C the sol vent is renoved under

vacuum at e residue i a .
OB Siret RS- r v o yerdaen Tar gl sty Prghdipe drcarboxyli
THE and 5 rd.icq gg@ghﬁaged WO 2004/ 026826

PCT/EP2003/010383 22 amonia. Stirring is contlnued

for 1 hour at RT. Evaporation of_ the, so]vent

dH e itiesompgung lweearea i ppRlogy tgxampl Et%illt)
fBéntzﬁbﬁﬂ 3;57}1 Hﬁ%/; aeﬁdlﬁr@blhdﬁ%L&%Jx&ﬁ@hdﬁhﬁ@ﬁﬁkhﬂdrﬁﬂn@SYleld 17% of

a caol or ess solid. M52 me = 329.
Samye = 343.2 (M+H)™.

(RS) 1 [4 (4- Fl uor o- benzyl oxy) - phenyl ] - 2- oxo-pyrrolid

NBadaflebLOXRS) 2- O§o-qq|4£t4&9i'ﬂ€{6r(ﬁﬁethyl benz?gloxy)-phenyl]- pyrrolidine-3-

1-(4- Fluoro enzyl oxy -nitro-benzene T

conpoundlsﬁ%#@%ﬁﬁé@ ﬁﬁ“@halogy to Exanple 3a) from

4-fl uorobenzyl al cohol and 4-fluoro-nitrobenzene:

Y&)eﬂ 94 Tn%ﬁor@neéthﬁ Bé%k%l@ﬂ)sd‘-lnﬁﬂi-béhzeﬁ@ = 124-126C. b)

| 'uor o- benzyl ox henyl am ne
The t1tle compound is >lgrepa%/ed 1re anal)égy to Example 3a) from 4-fluoro-nitro-benzene
and 4-trifluoromethyl-benzyl alcohol. Yield 82 % of a slightly brown solid. Mp. = 80.5 -
81.5°C.

b) 4-(4-Trifluoromethyl-benzyloxy)-phenylamine

4 fluoro-



1o The title conmpound is prepared in analogy to
Exanpl e 3b) by reduction of 1-(4-fluoro-

whewapbase/) - 4-ni tro-benzene. Yield : 98 % of aPCEEP2003/010383
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solid. M52 me = 218.3 (MtH) +. c¢)
(RS)-1-[4-(4-Fl uoro-benzyl oxy)2phenyl]-2-oxo-pyrrolid

ne- 3-carboxylic acid The title conpound is prepared in
aihaltm]@y:ompoﬁxa mprepa'jec) irf amabogg 16 Exdrhple3b) be eyl Oouy pf 1-(4-tri-

SRRV RS PROrat itso bemaent Ve hatoyroyishglid: Ms:mle=
YeeBdM+IBB. % of a 15 colorless solid. M5: me = 284.1
RO R et B esems sy g Pyl Beseligine i sapowtic acid
I‘I&re:irtléa:bbq»oxahﬁd:s mepaedin delogfhe Ekample 3cpfrpmun@d-itsfluoro-methyl-
M LPh(eay nato d%%—%nqg{g}lfl%,;—%oxfa[s%@o[2,5]0ctane-4,8—dione. Yield :
BGW@»E@KMbﬂﬂh@GNdDA&rﬁk@zﬁﬂkk@ﬂ#ﬂmhe 3-carboxylic acid
%gggﬂg})(? -1 %(iltgg g%?w% boe )Hoxy phenyl? pyrrohd{\r/l% 3- cargoxyhc acid
(aRB)le 1- [ 4- ( 4- Fluoro_benzyloxy) phenyl ] - 2- oxo- pyrrol i di

_ 3_ C@AF 87)51){(%1#1@‘ C %g,q'e[éh( &%ggarér gyl]tzl#J | elox;%rrpﬂjenyﬂ pyrrolidine-
(39&)rb& lié¢-aCid-i§ Hl@ﬂﬂ\&d in 4 ml THF. 59 mg (0.43 mmol) of 1-hydroxybenzotriazole
e o he) e BB L R e
Mblorfdeds #d&d3nd thdietion r%ﬁct@é&ﬂﬁirﬂecﬁat RT for 30 min. After cooling to 0°C
%ﬁﬁf ; cb@%(q%gagd a@g?lg%{a;}qf el} %ggp t}hq‘Yﬁ ﬂgt%ggz %uxtu}/g stgrre%nale]T for 1 hour.
]Dﬂtﬂ‘[o-lff with Wat® "@Eﬂﬁyﬂlorbﬁ[&&irﬁﬁﬁ&lﬁogﬂaphlyt(mﬁc@ﬂk&m addiste) yields 15 mg
DS aREsoT RO Sena S A WY |0 EXaTP e 33

4- trlfluoronethyl benzyl al cohol. Yield 82 %of a

Shxa@iplé y: br(@em-2s0kd-a- 41\(@ trlﬂu%n{ﬁethylaﬁnﬁﬂloﬁy)q;hdh)yl ]-pyrrolidine-3-
4-(4-Trifluorone hy Xy) - phenyl am ne WO

2004/ 02682 62Ky B 'siy -23 The title conpound

is prepared in analogy to Exanpl e 3b) by reduction of

ITheitld dmﬁdﬁﬂﬁ@ﬁﬁb@béﬂjbﬁlﬁ@&éﬁ&&mﬂlpw ad) @rdh? 0R$)n23-oxo 1-[4-(4-
(qﬁmmmgﬁyl/l%enzylgx%el l'lxe%Wf Splgfrr% 1|din% 3- carboxn;rlg acid an% methylamine.
(RS: 890%Pa dolbrdest doltd. MJ: uge et hy(Mgyizy! oxy) - phenyl | -

pyrrolidine-3- carboxylic acid 5 The title compound is
prepared in from

4Example B | u@?‘é\ﬁ %WHZY eaxljf) prePyrdifing-gigeetamide

6, 6-di et hyl -5, 7- di oxa- spi ro[ 2, 5] oct ane- 4, 8- di one.

(YA)QIS [1- (4-33%11%31@,@ Phee9lcaitaggl) s hiethyl MBan i @ opylB&&rbhmic acid tert-

URﬁY‘?“@ko 1-[4- (4-trifluoronet hyl - benzyl oxy) - phenyl | -
p)(rs()l@tltlbﬂ Iofi© '53 'g((Q B of (SICBEk-nRAi6€ind th 4 50 ofBichbrémethane is

1tr[ﬂa4e<? at AR bee FerSeHBREH O BL8EYP 5L Bhenepzegiaral i th AL -
( tefraf mm| ; hgtgn?ﬁﬁéﬂurogip}@s%}%% (r@yTU 040 ((jZTlglglmcﬁ))ofVI}benzyloxy—
niilipe bydrNchngde e Phy Zw ]éﬁfz/ eth)qr US@PYRPYE amme 4I%xe reaction
CafiRagl is 5iided BY9RO1 h at RT. For the working-up, the reaction mixture is diluted
with dichloromethane and treated with 20 ml of an aqueous solution of citric acid (10%).
The aqueous phase is re-extracted with dichloromethane, the organic phases combined,
dried over sodium sulfate and evaporated under reduced pressure. For purification, the
crude material obtained is chromatographed on silica gel using a 3:1 mixture of n-hexane

and ethyl acetate as the eluent. There are obtained 0.74 g (82.5% of theory) of (S)-[1-(4-



chloride is added and the reaction mxture is stirred
at RT for 30 min. After cooling to OC 4nl of

w@emgerdse@t ed amrmoni a i s added and the resul tiPQI/EP2003/010383
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m xture stirred at RT for 1 hour. 15 Dilution with

wat er, extraction and chromat e@daphy (silica gel,

ethyl acetate) yields 15 ng (10 %9 of a colorless

dehiydo enl}ﬂcerbanﬁ)?B Rrfeiytfutfan FExaopyle-carbamic acid tert-butyl ester as a

thyl-Db | h |
%@%f’ TR T A RSO A S
&0 1fP)e L (- BSnzmcﬁpq:rhedyl)ﬁ @wapngylidin-3E4 hoppbembdycid tedrrbutyl ester
RS
R e (oD by rdbryrisgrmberdrabamop) ety

xylfaryl-peosh jaeatbamiduyl dovettrgutyl eYiee hold 8. 69 %’0(612 0 anrnol) of hedsyliodide is

Hrsta NPk Thedries e B oTRor it eratel Pedvermsdige sulf

((i)g&)m salt dissolved i 1|n 15 ml Ol’f THI? and treated with 0.79 mlh(0|79 ml) of lithium bis-

- -{ 4-ben - eny. a oAD" t nyd -

bty bt o e TR Y euidl Bl S GRRAS e

QEadﬂxoﬁZn@tt(rB 1s3:vﬂ§ﬁthi)ed@1ﬁqdé@edﬁwd predshieqinidnie B(ﬂld&eﬁﬂu@fs directly
ghlor nme hane IS ,trea %gd qpsecutlvlkﬂ d ethvl

G E G SR NS0k ighy b AliEh s k2T L Trge Niiqgingpid ethy

taRbth feris iy dl LT T e m@midmw@mmlg maa% of 2oL, onS)Sg Ot-benzyloxy-

&%@gylg;}o@%) PYIFM I}Z%i K flw%m fegtog o?eglang)%l@z 1tﬁ>ﬁ 1d MS: m/e =

r3aghi«am?*. m xture is stirred during 1 h at RT. For the

ng- up, the reatlon tureis dilu wi.t h
Wfégﬁ -1 YRRk kb %@mrﬁhé@ %P%%Y%ﬁafﬁaaé%us
S[Q!sdl{lttl@xﬁlo?f?g%g (0. %d@@rlhqcfl) 6184 1- L 45@%)@(5}% Dhﬁ&ﬁ) dp$rrolidin-3-yl]-
re-extracte i chl or ane e organic
CBHATHEAcid tefE W@HH sai%rrmgdaf{%er a&téeaaerﬁidwgb g@@ﬁgrochlorlc acid
UBaey), Tl@e%ﬁﬂf&nﬂg RagHERto 450C fRUNh fdrﬁﬁlﬁg HWhitk Bl%peﬁsﬁbh‘ii &or the work-
mat er i obt ai ned i s, chromat 3 silica

& dRadergaued

UBETHY> Eregeartipn ppigiuge isrevandiate WFSS%@%"E e gplid residue is

tt?i@uﬁ’ce‘de«mh a JHAI Polame of blcBlaned AQtef ﬁlt&ti@ﬁ%n@%’rﬁﬁg 94 m% of (5)-3-

t heory 1) ? [1-(4 WD 2004/ 026826 fCT/ EP20 fO%
_gino-I-(4- benzy oxy—phenyl) -pyrrolidin-2-one hydrochloride (82% of theory) are ob-

Qﬁﬁ%&'a%%ﬁ@@&lid 889: haeeyigh(Bs petyhyl sul fanyl - propyl | - ca
aci d_t butyl ester as a, _white solid. M

rﬁ)e(S):I\kélt(él{ ﬁmp.’ay]pxymhenyl) -2-0x0-pyrrolidin-3-yl|-acetamide
(Blolldioh Bf &?Rl?)(b Q?}anﬁgﬁ BY{S)) Ra - P)(li-'b‘éhiﬂ*é)ﬂr 3%1&‘1'}/]8 fohdm 2-

bam c aci d ester A m xture of
nefs y deechiaz)derin Z(IﬂLQfé]#FMTQWﬂﬁWé M@é@%\aﬁb% L 8. %%emmﬂl) of tri-
etﬁggrﬁqﬁ{%!nd%gﬁﬁ led O‘f@ ﬁ%ﬁls%oﬁﬁbg f(ﬂﬂt 0 kwtrﬁlljnoﬁ oF §Eetﬁ&qor1de are

iodide is stirred

nmet
fasirdeé ag stmaimg@éf)%%w conh@uq%fphw o foe th%W@ﬁkargﬁwmtéareactlon mix-
tdﬁ?e 1s Efeg% F}gfa)?légf‘él{m‘ﬁﬁmd{ Wyﬁﬁk%deQbﬁﬁg‘}"vﬁg o'r?a lv.sﬁ)}TQse separated,
bﬁhsreaftprrdm@tqur quuym)salﬁta end gvappsasediendsy r¢¢\l¢¢d—lF§€S%ltre For purifi-
O&ﬁo’ﬁ‘f e matlidl bbBghAls O s¢ I‘rﬁ{og% c};h dt %ﬂlcﬁgglc&sh%na d95 :5 mixture of di-

m Xt ure i S evaporate er re pressure
sdﬂ@l@rmeélsarwedmsethatrmé es thy elusng J}bmetatredbqamed 31 mg (7 6% s of theory) of

19953 eﬂy 'f@x rﬂdﬁﬂ 93 %cg‘caml AW Bwie solid. MS: m/e
qﬁi ethe? ﬁl Z

ne an cetat as t uent ere are
obﬁaﬁﬂM&PD 175 ng (56% of theory) of (S)-[ 1-
(4- benzyl oxy- phenyl)-2-oxo-pyrrolidin-3-yl]-carbamc

aﬁkegnf)lg of - bé$‘)¥\5 -[ﬁ%&-%%nfﬁoﬁf-mn"yﬁ-ﬁ&d—gwrgﬁin@-ﬂ]-?nethanesulfon—

amide



383 (M+H) +. ¢)
(S)-3-Am no-I-(4-benzyl oxy-phenyl)-pyrrolidin-2-one

whyanodskor i de 15 A sol ution of 137 ng (0.36 nPOI/EPIN3/010383
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(S)-[1-(4-benzyl oxy-phenyl)-2-oxo-pyrrolidin-3-yl]-

carbamic acid tert-butyl ester-26R 2 ml of dioxane is

treated with 0.3 m of hydrochloric acid (37%. The

§n|antaholng01$ mammf&:cﬂo that 46Cribed inlExdanfpde 8d)ntheaeadtionef (S)-3-amino-1-
gl)gfgghe OQ LR 50061(:?'}!%(190%11101'@% %1 %{hgnes]nlféE}Hggde in the

Adér> Y edd ressure
rpeedctﬁa)f tﬂethly]lanﬁmf )atldsi (9 NH 1 4dvenbyloxpphrnyl))e2-oxo-pyrrolidin-3-yl] -

net.hanal [ ratl n d dr_l +gy of (S)-3
f%etg?ﬁeﬁ%ﬁorfmtlg %enzyﬁt%%’)}%p hi/rll/ f )g’y??%/ﬁl I h-2-one

hydrochl ori de (82% of theory) are ob- tained as a

\Bxiatrgplesl: | (ﬂS) NE{ 1- [ @ - Elu@Bsbérdylexid)-pherg}]-2-oxo-pyrrolidin-3-yl}-
(S)-N-[I- enzyl oxy- phenyl ) - 2-oxo-pyrrolidin-3-yl]-a
cetam de A? §%F{5’fﬁyon of 40 ny (0.13 mol) of

(S)-3-am no -1-(4-benzyl oxy-phenyl)-pyrrolidin-2- one

ray dn an bhdbg@te rhanridr o that dehcnbédmmcﬂmhipkr&x) it c), thea(S¢-amino-1-[4-

g oot aR ol b iRy agy Weusee! =

M@ehsﬂnﬂonrdf(d&) ROE-mdtschiaaand (3 fiuneptenzleky)sphenylamine [Example

Al bR e el ol P TR B R P R S b

aﬁbuhyisdfanyt bmpyl}g@mbﬂnmhaﬁlaeﬂémaylatteﬂas aligheydhfv\t erlid; MS: m/e =

dé{élgzg/bﬁz)err Eﬁ? Poglﬁﬁlfgumg@gﬁpgﬂ gn el f(‘)téfyq%{# tﬂ%{(%}r ﬁlggcf ?'od fluoro-

diah@ﬁa glrahieQ-oxo-pyirdlidingeyl} -ldSﬂbﬁgucaacﬁkﬁteSt huwt eitex a0k Whlte solid;

Rg’Byoh ﬁL@\'l%Bfrgﬁtef@e@ %Féto?ﬂggégésgéﬁ?w% BN o) TNELE o1 [4-(3-

(@m%ﬁeﬂ;zy{léxﬁ%&éhﬂ* yyfohdink)-ode Bx)(dlo&)dbﬁdé hoH While y01id; BES: m/e =

Eipi%/f_gﬂgs ?S;/\thfe solid. M5: me = 325 (MH)+.

[ B (CANBeNnTA DAyiofdrb Kéh-yﬂyl bﬁb4p«;lrrb}13my$ Jtirmeharide

sul fon-,am de WO 20 0383 -25 1n
APIORFEHS THERFEP ¢ Pa&dtzf Bt ber 89511%5 atiog f the (S)-3-
t fifinoeR ¢4 Mu@fo B@)Z}fﬁn@ﬁpﬁ@r}lﬂ ﬁ&lﬂ%&y&%d%&ﬁmide ylelds the title

rrolidin-2-
EPReR PatieoP e E T 9‘13;)
yields (S) -N |
1ELAnplenzy | @IN{ngnyb )t}uzr@b%ﬂlﬂxﬁfﬁbhdi}ﬂl]— 3—-0)(:b}pyrrohd1n -3-yl}-
met hanesul f onam 8e as a white solid. Ms: 361
(M+|—|)+ 5 E3CSHRFNES10: (S)-N-{
1-[4-(3-Fl um)qqq@qaxb%}o-ﬁeﬂwdﬂy)%h%@} @L)b&bqiylrfbhm@syyl}
| }- acetamide_a) In an anol ogous nanner to
descrl bed imetiappiiengaideo c), the (9)-3- am no | - [ 4-
-f1 uor o- fenRzy] 6xy). i }
hydr ochi or 1 B0 ol Sh et Regr Y R o 81 Rfrrolidine5-y1)-
(S) - BOC- net wicthanpailfgngmide and
ILEIB'(T?J ; : glogg&ﬁ agy[h C()aquuop(b %Qﬂiy@&yﬁﬁhgl@f]@%&py}glﬁmk—ﬁ}ycarbamic
(S)-{1-[4- (&id metrydestenzyl oxy) - phenyl car banoyl | - 3-
met hyl sul f anyl - propyl } - car bam c acid tert-butyl ester
a 9 -
frr?nlujlcggé tﬁ'}}&lﬁ%\% tcbgi!r}]l'agc}]e d]%;fg%ﬁngl%% d)( p%'ékglﬁuJ{'Sg (R)-or (S)-3
1a{r14nc( 3-[ﬂ+(ad}®ro-benzyloxy) phenyl -pyrrolidin- 2 -one hydrochloride [the (R)-

isomer is obtained in analogy to the (S)-isomer as described in Example 10 a) starting

}gbice of triethylam ne

from (R)-BOC-methionine] yield the following compounds:



benzyl oxy) - phenyl ] - 2- oxo- pyrrolidin-3-yl}-carbamc
acid tert-butyl ester as a white solid; Ms. me = 401

w@ dosklpa6826The cl eavage of the BOC-group yi el ds BEEEP2003/010383
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(S)-3-am no-1-[4-(3 15
fIuoro-benzyloxy)-phenyl]-pyrnadein-2-one

hydrochloride as a white solid; Ms: mlfe = 301 (M+H) +.

fa) Re{cBpnf fhe (R)-3-amino-1-[4-(3- ﬂuoro-benzyloxy) -phenyl}-pyrrolidin-2-one

e T GBS LA L Pl b >
ioxoEpyarghldn -84 }-adetugnide ed g/Whtte: mhdoMSt hete £33 3M+H)™.

e e L R S e N G e

Myt ehioe dedvithMbethah esufo 3A3riddvieiils- theER D B [ 4-13- fluld)y o Nefzyloxy)-

oo s R S BB A Ao il s sy e = 377

d@eﬂaﬂide (R -N-11 - [4-(3-fluoro-benzyl oxy)-phenyl ]

E )Re %@% rfrt]i?flzl&ssh’;)n?r% %—_[%Zﬁ%lglggﬁ u fﬁ)grﬁﬂ'pﬁeriyl]zpyrrohdm 2-one
hdexdbididervit gethadesiltbehloBddyields tHef (onam d@4-ghdlubf)-bénzyloxy)-

Péﬂegill&) S By R Ay RO Rnige o5 azghifg rolidshs; mys= 377

pi. ogous nanner to that described in Exanple 8 d),

I
tJBePz@%:t)éoI? B Sttty Sitye bong gV phendk pgrglidin-2-one
Ml Qhind rilel voieh befisy lérﬁ?c))rofmmeylends s ngd- (B fluadnélbegxyloxy)-

se"*&fl{ffr%goxq e e A T e B b e -5

ds: WO 2004/ 026826 PCT/ EP2003/010383 -26 a)
Reaction of the

Ren L Rl 7 Tl RO By ey el ey
(R -N{ 1-[fradmideuor o- benzyl oxy) - phenyl ] - 2-

oxo pyrrolldln 3- yI} acetan1de as a white solid; Ms:
me = 343 H) + ctlon
(tﬁa)rmétuaw%]&& mg a18(r§ Waget mgwra%andpwgﬁ% {23pmal) gfformic acid
| B pefai@l 2 OPyahecht@l lhéi@eél\/ﬂ]pltéwmﬁir hﬂﬂﬁ&“]\ft&%ﬁoﬁﬁg €eRT, the mixture
uof

| |
Visdilyier fof el b tehaT i hitans A o ol RS AL Bhes(i oD EAR)-3-
Wirh R - ﬁ-‘?ﬁiJ(ﬁqﬂuN@ b8&Sloxy BpHenyl] %’)H}dhduif—k 2360 Aloffichlf@®methane,

fb%farebem% pisgRisd e {heseyiespanding hydsgahlgidediyrrentmaat with

hy %%t}h&rel id Qdé{\édt lzlft@ie&@ an8&sieh hoaQuisAsHhed ASmleAhich is stirred at
-T4-(3-fl uoro- benzyl oxy) -

10
pﬂi 91 ]j hczuro%n tby moeskmaﬂwa @Leyﬁ'c}cnﬁﬁ%%% isitregtealigie dighlogomethane
V‘@ﬂ& @at%f’ |thQ1 R rgfli€layerdd depafMidlitied BherReatinh QN8 add@aporated.
ﬂxfm a(eaol?rtmne@ 3l hems£92% 0§ theera ®f (R)-Pytlr Ui-{ aFhwope-barzyloxy)-
hé?ér?ﬂ"% 9&&( %‘%ﬁ@h&ﬁ& 1] %Lmsﬁamra@fa WHRElL% NS A5/t D820 (M+H)™.

uoro enzy oxy) -
phenyl ] - 2- oxo- yrrolldln 3-yl }-carbam c_acid nethyl
eBxamplad3a (i 61%1 $-dluaves bepddoxy) phgnyl]-2-oxo-pyrrolidin-3-yl}-

formamide

In an analogous manner to that described in Example 12, the reaction of (S)-3-amino-1-
[4-(3-fluoro-benzyloxy)-phenyl]-pyrrolidin-2-one with a mixture of acetic anhydride and
formic acid yields the title compound as a white solid; MS: m/e = 329 (M+H)™.

Example 14: (R)-{1-[4-(3-Fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-urea



15 (MtH) +. Exanple 12: (R)-N-{
1-[4- (3-Fl uoro- benzyl oxy) - phenyl ] - 2- oxo- pyrrol i din-3-y

wo »e0402a8p@N de A mi xture of 188 ng (18 mMml) OPCHEPR1003010383
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anhydride and 107 ng (23 mml) of formic acid is

prepared at 0C, thereafter, healzed to 60C for 2

hours. After cooling to RT, the mxture 20 is diluted

W $dlutlomdf 250 rhg (0. ahmlsld bR Fie amivib-a- [ 4B tfucvo-behz2d3) wphenyl ] -

T2 e S bloside and 994 ) 2 AP oE N gl fiisqpropyjamine in 2

nel ofiN,X-dimeahylfbraahddorebblad ey 0°Chafdrabahwith2eparggdd.2 mol) of

from.ithe correspondi ng hydrochl,oride by.treat t.with .
(PR PAPRES. THE TEaE TAREE 1 IS Wardh 69 B SRARHTAE is continued
Sospdngi Bor ths woskingaip\hieghspgessish iy dveporated Udtlef pduted pressure. The

hour. Far t.he.workjng-uyp, ,the, reactio ixture s,
(PR R RER CREA bRl 68 B8 TSRY el miar Tipyrated a second
airgeii Comibauss ofleshyd epadtatedla salttaedd S@M&fon&ﬁfdbdiﬂi]n?hi'cfrag@carbonate.
t dorr%%?iprg]irag % ;if\lgcgiﬂg{e E%Ea’iﬁlél? E\%H%f‘%)&%%%ﬁ r?nzné)u%fder high vacuum,
pIsanyg {612 of bO{R)df1rH3G3yflgorb drefmyTbae - 1| Vlhbt@pyrrolidin-3-
s? [ d%l VB .l Ew_ﬁ(.ig{/wﬁ&. E |l e %ﬁg?]hl-{ pyronam
1" {'ng(asa-s Bt Solids §I Xy) %ﬁ%?n‘g oxo-pyrrolidin-3-y
| }- formam de 30 I n an anal ogous nmanner to that
?%)&ﬁ’gﬂllbeﬁ: i (Bl)-EK@IFpiv‘—Bluon-bEﬂﬁ/hﬁ)Q&(pﬂlbﬁﬂ]-Qfoxo-pyrrolidin-S-yl}-urea
- 3-am no-| -
4- (3-f] uoro-benzyl - phenyl ] =pyrrolidj n-2-one w .
LA a1ogO s TR o DR E b HAF P pElya-amino-1-
t( [llil/lei(ﬁ-ﬂdidrg;(lﬁﬁmlﬂﬁwz i{}a}&ﬁylﬂl—pﬂﬁoli&insﬂohd trifdE&hylidoRyaadlfelds the title
+. aml.e : +
(%%)“3?011-“[‘1 ﬁ@%‘@&%@%%ﬁ?ﬁﬁﬁ&%%ﬁéhw ] - 2- oxo0- pyrrol i di
n-3-yl }-urea WO 2004/ 026826 PCT/ EP2003/010383 -27 A
SBtaiplone of (SEBO-{ (S )¢ [@- (A-Flusdo}bédifzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-
(R) -3-am no- 1| - hg 3-fl uoro- benzyl oxy) - phenyl ] -
pyrrolidi n-2Z¢€ d ydrochl oride and 294 ng (2.2 mol)
of N-ethyl-diisopropylamne in 2 nl of
Na)NSTH] 1R il utynpliertB - 3-8 x &-poirelidih B -PI- cartdniit eeitl eeht-butyh ester
ﬁ%%%{q%g%f gnlfglflzlfrggmatrtrlﬁe?cg{b E ) ﬁ)ga%ﬁ? ?f;qe, H&Tﬁygrgge%%{ylsig of the (S)-
cantd-beregloryphenyd)-dayd-p i(cjﬁrhs—y\l\}oféfbggi-dalaid t%ftébutyl_lhester [Example 8
S ensi op |.s evaporated, under reduced .pressure. e .. q
byl dsgpaliediim o arben edhe aa‘ff%ﬁstoo&?%rtﬁe fifle ForpRaid as & white solid in
I @EOVRAtRd yidd;IMIS:matee2oal( ML Hht.urated a second time in
) xture of ethyl acetate a a saturated solution . of .
bS] r@dé@é@?{@aﬁ*@&éﬁaﬂ@ :P%evﬁi-%%mﬁﬁ@cﬁg&%%bamw acid tert-
cglhtlypé‘ste@d on a filter funnel to give, after drying
under high vacuum 55 .(61%.0of theor f .
(g @#c?goee n@paerrt@-t%@rﬁfﬁéf@g}n Bﬁ%ﬂ};ﬂ??@&iﬁ%ﬁ»@gb&ﬂwfitﬁ? (8)-[1-(4-
Nh ro;lyapMé&ylm%&ogﬁq@lwﬁi-w]%&mﬁic WEd tBt Byl 3ddr with 4-
(MH) +. Exanpl e 15: . . :
( %yowermlb(rsmﬂfq}arpéesslé??zcgﬂpewalu@rféfkﬂraatezw@slbﬂm%rmmound asa
nwgityg(}ﬁdgmlﬂ/g:@m mamgous manner to that descri bed
i n Exanple 14, e reaction of

th S)-3-am no-1 - )
[ 9L (E33F @é%lﬂér{éyﬂl&mbﬁpw&m?%c%sgl]rpgqrppﬁq%ﬁ:%oaﬁbydrochlorlde
Ui ARhAb o0 eyanal @ thhied @& ielsn Eketrhﬁle 8%}3 @E&O&ma%esoﬁhe BOC-group
white solid, M5 me = 344 I\/H-I—?+. 5 ar.rg.lel: ..
( 8) thei($)-{1-[4-(4-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-carbamic acid tert-
15685 edtdtyiddFhb BHO HRPENI LAY wikBERYil) M3 Lot By (v HYH.

-3-v| V-
d) {S)}N—{ 1-{4-(4-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-acetamide



acet am de a)
(S)-[1-(4-Hydroxy-phenyl)-2-oxo-pyrrolidin-3-yl]-carba

wor@4aiste t ert - butyl ester In an anal ogous mManPET/EP1903/010383

that described in Exanpl e 2b), the hydr ogenol ysi s of
the, (S)- -28

[ 1- (4- benzyl oxy- phenyl ) - 2- oxo pyrrolldln 3-yl]-carbam
dnawiagologots tmanyér tesﬁx/@rdef@badrpl Bxagnpl@ 6 diy)the a@ﬂt)dgtlon of the (S)-3-

gagﬁnl%ggl'n m@ ﬁugﬁg’%ylgg}rf gl‘?enﬁﬂt u%/lo?]{dl gﬁn\%glyhpoec[‘rﬁaﬂ c*/%wlds the title

" rospor@d ag MwiHite sold; MS: m/e = 343 (M+H)".
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(S) {1 [ 4- (4 Fl uor o- benzyl oxy) - phenyl | - 2- oxo- pyrrol i di

ar _ 15_ _ TN -
L 12 SR 1 RIS KNS il o pptiin 91
al kyl ati on a@étanhée(S) [1-(4- 25
hydr oxy- phenyl ) - 2- oxo- pyrrol [ d| n 3-yl] -carbamc acid

ST 65 e SR B A5 ccmic i
d as a white SO|Id I\/IS nme= 401 (MtH) +. c)
(Iﬁ)a[niar(ag{;'gpﬁ% manner etﬂ %hth desc)rlbe% in E}fa]mp1§/ %cr)b he C?lka/laﬁion of the (S)-[1-(4-
Hyydir oyhbloamiye2- bm@mrahéﬂne@@ Uscartmmmie ncid dert- batyl dﬂsn:[ﬁucﬁm;ﬂe 16 a)]
bﬁ%@,%%hﬁox%%%nzﬁlﬂgm% %Vp%gs%ngef oftp%?asﬁ% QIS e }%Qld?(he title

(@mpolinfdss @ 4vtitesolids-M&nmie=oi9 X Mattéry | | - 2- oxo- pyrrol i di
3yl d h
AT S b 8 U Do

dn an analogous manner to that described in Example 8c), the cleavage of the BOC-group

ST GG R SRBE) Bhk R Re b THbeS bamic acid

-28- butylausteaymldsghmstlemnmuﬂdmﬂah»dﬁtedehcﬂ:r| bed in

R Ll s RS U BOh il S Bisthlidin Paglhecstagmide
riey dwairomgommaﬂeelynoehﬂsdesmeﬂ i Beamplo S0 thel aesylatiowof the (S)-3-

il s BBl BN e PR o3t gy vieds e

| dilecodapydund &5 aaddteanlideM&)m/e = 361 (M+H)".
(S) {1- [4 (2,6-D fluoro-benzyl oxy) - phenyl ] - 2- oxo- pyrro

g AT A R Sl By bl -
al kyl ati on qktainiide (S)-[ 1- (4-
hydr ?xy- p:wems/l )e- 2- oxg- plygr ol6i gi n- 3-1gl ilM ;cr:]ar bam c acid
S s S5 bR SRS ot B2 B i i alpprbamic acid tert
chutpbssatre yi el ds the t|tIe conmpound as a white solid;

= 419
?@ kAo Hl(aﬂaﬁ')‘zm&{s Crﬁvfg ﬁ@AF"famfﬂwf%ﬁ?e&W@O&n%f the (S)-1

hhﬂfroﬁﬁbbénM2 olkB- p@rﬂro&ﬂﬁi wqu&rwmwﬁdttatiﬂmaﬂ ester [Example 16 a)]
des t he cl gava

%g@luo%‘) bepwggr(ogjlgf 1 presence ofe otasetan car{)onate yields the title
1cc£:ﬂ &&&s?&hltw&dbmzmv@(m @g/bemy*l ] - 2- oxo- plyr rolidin
- 3; ar.ba c ert - but ter s the .
P S R Ty LB b e Sl o -Bherg By Sl Foe W arochioride
[ B 4r2ar6d 6lioluk lbl:ihrnﬁeb%ﬁhyﬂ dé&éﬁbeahﬁ Exiduple 8c), the cileavage of the BOC-group
nﬁf]tg)é?S)tpglr { ERarly %@gazy? Lng)%g)payrr]?q%gl%? g -yl}-carbamic acid
atet-Whit bstdr yil%cldsttﬂe tillSrodpound as a white solid; MS : m/e= 319 (M+H)™.

c) (§)-N-{1-[4-(3,4-difluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-acetamide



am no-1-[4- (2, 6-di fl uoro-benzyl oxy) - phenyl ] -pyrrolidin
-2-one hydrochloride yields the title conpound as a

wabion@2aseé i d; MS: me = 361 (MHH) +. 20 Exanpl ePABEP2003/010383

' ttﬁk comypound@a a whate solid; MS: m/e =
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(S) N-{
[4 (3 4-Di f | uoro- benzyl oxy) -Penyl ] - 2- oxo- pyrrolidin
acetam de a)

Iaamaaelocgo‘a%ﬁlzyn%my)thaa lﬁ]é??ﬂbf‘g n é&@@nmyﬁ Aol theipeetdatjan ofthe (S)-3-
rakﬂﬁﬂbcl Pﬁ(ﬂéﬂdﬁﬂoroméh%( %Ip%&é}’é‘lp?ﬁoﬁ&lﬁl ?gﬁé‘ﬁycffﬁE'HSflde yields the

0. t hat descrl he al kyl at1on

hydr oxy- phenyl ) - 2- oxo- pyrrol i di n-3-yl]-carbani c acid
e Ayl Ebles [Exanple 16 a)] with

3 4 I uor obenzyl brom de in pr esence of potassium
ﬁ |eldsthet|tle ound as a white solid;
thg 1q (Nm.g_ﬁompcmtlon are pro uced in a conventional manner:

(S) 3 Am no- 1-[ 4- (3, 4-di fl uoro- benzyl oxy) - phenyl ] - pyrr

ol i di n-2-one hydrochl ori @@%Tglmetan anal ogous manner to

that descr.i bed in Exanple 8c), the cl eavage of the
Y@Fb‘iﬁﬁfile@o of the 100

(@wc{eieciléct()'s’e4 di f |1 uor o- bgnzyl oxy) - phenyl ] - 2- oxo- pyrro
g 3-yl}-carbamc acid_tert- butyl ester yields the

ltéc%r@n%%f&]ﬁd as a whitédsolid; M5 : me= 319 (M+H)+.

q)o])(v‘ﬁ) 1Nrtolddonk4- (3, 4- di fgl uor o- benzyl oxy) - phenyl ]
- 2-0xo-pyrrolidin-3-yl}-acetam de WD 2004/ 026826

Iﬁ‘C‘PW W@Yﬂ%@é -29 140%an anol ogous manner to that
%§§1{ésﬁ%gsthg}a§xanpl e 8 dp, the acetylation of the
(S)- 3-

abACHS Weightt- (3, 4- di f1 uor 02828nzyl oxy) - phenyl ] - pyrrol i di n
-2-one hydrochloride yields the title conpound as a
vmga;rﬂﬂ@.gl i dpapMps Me = 361 (MrH) +. Exanpl e A: Tablets
5 Tabl et s of the follow ng conposition are produced in
?nvg‘ﬁi} % manner: ng/ Tabl et _Active ingredient
; ¢ &allovvirg eprep@ifiongie peodiisethinsg eqraRntaonal manner:
Pol yvi nyl pyrroli done 8 Na carboxynet hyl starch 10
Magnesi um stearate 2 Takplll§11*a}y;@ﬂ' ght 250 Exanple B:
bl ets 15 Tablets of the tollow ng conmposition are
d?%’d’ﬁé%&fe 181ty conventi ondPOnanner: g/ Tabl et  Acti ve
I MerReéERttog00 Powder ed ljggt ose 100 White corn starch

4
hite corn starch 64

Polyvinylpyrrolidone 12
Na carboxymethylstarch 20
Magnesium stearate 4
Tablet weight 400

Example C:  Capsules

Capsules of the following composition are produced:

mg/Capsule
Active ingredient 50
Crystalline lactose 60
Microcrystalline cellulose 34
Talc 5

Magnesium stearate 1



20 Pol yvi nyl pyrrolidone 12 Na carboxynet hyl starch 20
Magnesi um stearate 4 Tablet weight 400 Exanple C

w@apstasss 25 Capsul es of the fol |l ow ng conposi PCDRPANEF010383

10

15

produced: ng/ Capsule Active ingredient 50
Crystalline lactose 60 Mcrocstalline cellul ose 34
30 Talc 5 Magnesium stearate 1 WO 2004/ 026826
ﬁ@PﬁtEPﬁBO\@A@iosss -30- &psule fill weight 150 The
active ingredient having a suitable particle size, the
CrheSERYd inBRAlAEhARy ANHtabE M AE ze, thy &Y @hllihPRictose and the micro-
cel l ul ose_are honogeneously ni xed with One anot her,
srsiadinegelulopire hpmegencguely mimer! vith was puekhes sisyes andghereafter talc
%ﬁmrx’f@g‘i{lesﬁmﬁsté‘a&ﬁ@ larerﬂdﬁﬂééc? The fihhl thifure ﬁ’lle‘@l"’lﬁg) hard gelatine capsules
gel atine capsul es suitabl e size. Exanple D
IQfP‘élé%bi ®HZ& 0l ut i on An | njection solution may have the
foll owi ng conposition and is manufactured in usual
@(Qﬂﬁ,lleDACtIh}é@u&ygﬁﬁ@&pe 1.0y io 1l NHA 20.0 |
acet| aci d NaCl 8.0 rTg phenol 10.0 mg 1 N

S. ad H 5 15 RO g.s. ad 1 m, WO 2004/ 026826
Pf‘cswnmﬁgee 3?1@1193 gBy hagqﬂle@lé@mﬁg FOmROHEAR AR rpFnufprsured in usual
fimpedka | R3 R23 RRL. 1

Active substance 1.0 mg

1 N HCl 20.0 wt
acetic acid 0.5 mg
NacCl 8.0 mg
phenol 10.0 mg

1 N NaOH q.s.ad pH 5

H,O q.s.ad 1 ml



RX', 1 R20 (l) R2 RL.2 wherein5 X-Yis
-CH2- CH2-, -CH=CH or -CH2-O; Rl, R'"" and R .2

w0 nabepsiseent |y from each other are sel ected freea/EPm®03/010383
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i soners, racem c or nonFfr

u%ﬁ (i “Co GO
(RS).b 2(&_'§b9'(e&9§9ﬁglt§¥lb|oi(y) - phenyl ] - 2- oxo- pyrrolidi

ne- 3- car boxyl i ¢ aci

group consisting of hydrogen, hal ogen, cyano,
(C1- C6) - al kyl, hal ogen-(Cl- C6)3akkyl, (Cl-C6)-al koxy
or hal ogen- (Cl-C6) -al koxy; R21, R22 and R23
(kdmsendent |y from each other are selected fromthe
group consisting of 10 hydrogen and hal ogen; R24 is

ydr thyl; R3 is hydrogen; R4 is

?C%ﬁ%?@%kgg?%a&ﬁm% i s hydrogen or

(C1-C3)-al kyl; and 15 R6 is -COH, -CO (d-C6)-alkyl,

-CO -hal ogen- (d -C3) -alkyl, -CQRS(C1-C3)-al kyl,

0O NH2 or - S02- (O - CB) - al kyf’, ﬂ%gyv\‘/ell as i ndi vi dual
ai

¥XtRir es t her eof .

2. The conpound accay Ui ng t 1 wherein X-Yis (1)
-CH2-O-. 3. The ¢p dYacg6rdi'ng to claim1 wherein

Rl, R1' and R1.2 i endentf'y from each 20 other are
sel ected fromthe group consisting of hydrogen,

hal ogen, nethyl, hal ogennethyl, cyano, nethoxy or

Ralepggen- met hoxy. 4. The conpound according to claim1

rein R2 a R 23 are hydrogen. 5. The
%%%’L@éfgg%@%%ﬁ@éﬁb%T O wherei n R24 is hydr ogen.
@éai\ﬂ%lg@l%ﬁ M@e@{%ﬂ& (ﬂlioﬁlg gztcﬁ d‘éhé:}iali’féss"elé&fé?rfﬁhﬁ tlﬁ‘lgrbﬁp Iconsisting of
- : erein I's _hydroge or - - :
7. fwérqg@ﬁplam&na%m>cipm-&65-aﬂwﬂ§? qlﬁ%@&éﬁﬁ@@ls&%alkm or
- ONaWReRQOAANP6R3Gy; PCT/ EP2003/ 010383 -32 8. The
copgynd, agcording to claiml wherei

R4 is -NHRG, -
wheel #2148 iladepersiqntly from e:{c@o_t@)a_r%ﬁ ]:efcll éosm the group consisting of
- CO1hal agannl Ghokd);- al kyl, -CO- O (d - C3)-al kyl,

-CO-NH2 "or -S02-(Cl- Cg)-alkyl. 9. The conpound
a%cd?b}"k@g@tfbhék&?%rlmmkei n the conmpound has (S)
-6onf hebadd;on 5 10. The conpound according to claim1

erein the compound h R)-configuration. 11. The
AR S etk 1 oA o

¢ gehedobdPon m3)-alkyl; and

9§ DIk ai m 1 wherein the conpound is

4-penzyl oxy-cphenyl )-2-0xo0-pyrrolidine-3-carbonitri
-

Cs)-alkyl, -CO-halogen-(C;-Cs)-alkyl, -CO-O-(C;-Cs)-alkyl,

as well as individual isomers, racemic or non-racemic mixtures thereof.
2.The compound according to claim 1 wherein X-Y is -CH,-O-.

3. The compound according to claim 1 wherein R', R™ and R'? independently from each
other are selected from the group consisting of hydrogen, halogen, methyl, halogenmethyl,

cyano, methoxy or halogen-methoxy.
4. The compound according to claim 1 wherein R*, R* and R* are hydrogen.
5. The compound according to claim 1 wherein R* is hydrogen.

6. The compound according to claim 1 wherein R* is -CONHR?, wherein R’ is hydrogen
or (C;-Cs)-alkyl.

7. The compound according to claim 1 wherein R* is —CN.



am de, 10
(RS)-1-[4-(3-fluoro-benzyl oxy) - phenyl ] - 2- oxo- pyrrolidi

woeedoo@edoxyl i c acid am de, PCT/EP2003/010383

(RS)-1-[4-(4-fluoro-benzyl oxy) - phenyl ] - 2- oxo-pyrrolidi
ne- 3- carboxylic acid ami de, (-IQ - 1-

[4-(4-fl uoro- ben oxy) - phen
B Thg eprppeynst 4cgp gstosian@ow ¢reinaR | ig—NETRSy Whergin Rfeis ~CO-H, —-CO-

rroI| ne-3-c Xyl iC

(BRksPa A0 ~do-Ads aéeéotd 1d,) ‘égéérP”E@% c@%éyﬁmyb@mﬁr} -80,-(Ci-
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)allql 0X0-1-[4-(4-trifluoronethyl-benzyl oxy) - phenyl] -
pyrrolidine-3-carboxylic acid nethylamde, (S) -N |

Y (fe p@rﬁgbﬁﬁé/c;cgmﬁ% 10 dATCXRRE¥T Bk cdnBodad his (S)-configuration

-acetam

1- (4-benzyl o henyl ) - 2- oxo- pyrrolidin-3-y
( g@@g%@qrggp&%)r@gg t)o 1@§)W1|F3)¢¥rf1nfhe compound I]'xas (R)-configuration.

[4 (3 fl uor o- benzyl oxy) - phenyl ]

1& ?K@Ccﬁﬁﬁé@{db&h&dﬁigytlo}da%%qt WHAre® the Edhpbhidd fselected from
| uor o- benz

h
Bsbvlo(ép‘gﬁnmpmph@sfl «{ PX‘aiPé(ffﬁPr%i’d’é 3-gagpoptxile; -

[(&s§-3- sl o Rs-BaRANNOXY sherRaNyLd lidine-3-carboxylic acid methyl-
g)xo[f p(l;r r ol rl di nWSQJ)EW}p rrgfﬁﬂanexs(,)u }%r(r)%grlrllle e Ox}’ 5 aC1 methy

1- [Mlée’fl uor o- benzyl oxy) - phenyl ]

( 2)8?)12[4%@%%‘3;&}30}%)) %ﬁp‘zh'glﬁ%!}%[‘&%l"% r{gél]ﬁlﬂléig;(coarbpoxylrlco aclxd amide,
rfR§)\3I' waAThenadew) mbenyl] - 220xoepreplidinRp=grr xxhc acid amide,

[(‘ﬁ'S §-3=fal Moﬂlﬁ)rggﬂﬁwl&yyﬁplﬁﬁ ﬂ“)ﬁl dxo- pyrrohdme N?{carboxyhc acid methyl-

- 0xo-pyrroli I'}-f of mam de,
[4 (Qﬂﬂlﬂ@»oro benzyl oxy) - phenyl ]

(%'S? I[@ I J—é‘i‘hﬂu%o)ﬂe}hy'l fbgﬁw Shenl Rbyrrblidine-3-carboxylic acid

enzyl oxy)
-2- o>@<§n1§y,rrolld|n 3-yl} -urea, (S)-{ 1- [4-

((ﬁ'S |2u&é ?g?éﬁlﬁ%&})?‘%f\%‘?ﬂe%zyl(%cﬁ)ﬁﬁemf 'bQerHalﬂe% é’érl})oxyhc acid
[4 (4n¢tth]©n@dd:aenzyl oxy) - phenyl ]
%)ﬁ%{blé@/ %F@%&%’}B g/ O@é&;ﬁﬁg&ﬁﬁ? 3-fiPhedihidk; (S) -
L p%bmﬁyi@qyfp}@nyl P- @@epserml nénsd -nfeSharigsylfopamide,
[é)—ﬁ\ﬁéﬁgg—r %-lo SFCPOBQ??%PE yghf géa)]p_)(lérohg}n -3- gc}e aceta 1de,
t (fRe-1d+{ éﬂéf(étﬂt@modvfenummmsylbﬂ dxorpvmtqiudin-ée;dba@htalgldto
A b8P Rt R oo I S S banespifonamice,
offS) o1 tnﬁ&-@-lﬂluof{sbem&xf?{‘&phﬁhyﬂ@]éko phrbliRinky- yRZﬂletha(lbdu)fonamlde,
(JS) 3} -(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-carbamic acid methyl
ester,
(R)-N-{1-[4-(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-formamide,
(S)-N-{1-[4-(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-formamide,
(R)-{1-[4-(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-urea,
(S)-{1-[4-(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-urea,
(S)-N-{1-(S)-[4-(4-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-acetamide,
(S)-N-{1-(S)-[4-(2,6-difluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-acetamide and
(S)-N-{1-[4-(3,4-difluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-acetamide.

12. A process for the preparation of compounds of formula I according to claim 1 wherein
(a) R*is CONHR’



wherein R, R.', Rl.2, R21, p22, R23, R24, R3, X and
Y have the neani ngs as defined above and R* is

whyanogses or (Cl -C6)-alkyl, 5 with an am ne of PEDEP2003010383
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H2N- R5, wherein R5 has the above neaning; (b) R4 is
CN conprising reacting a conpowdd of fornula Il R3
R23 R4/ NHal R7.1 R XY R2 O (Ill) Rzi RL.2
Whaipsisimgreacting a'compound oRformupll, R23, R24, R3, X and
Y have the neani ngs as defined abov 10 and Hal is
hal ogen, with a cyanide sal tg: ) R4 i's NHR6

conprising reacting a ¢ ound la IV R3 R23
R24 NNH2 t.t R )&N RP2 .2 15 wherein
R, R', RL 2, Rl R3 X and Y have (I1)

the meani ngs as d@ d abo W|th an acyl donating
agent of formula Z- S H, Z- (C1-C6) - al kyl,
Z- CO hal ogen- (d - @3) al kyl , Z CO O (CLl-C3)-al kyl, or

S717an Fook g Wia”ﬁ@ ﬁ?jng’Z% AR oy A elehed sbove
Ja%d}%h@ﬁﬁl}@ﬁé}qufcl by | accordi ng to claim1, when

uf act ure C ccor g to claim12.
ath o tla P ﬁo?"’#ﬁ’[eéflﬁ hapdho Bt coeBms
REYRERZH(3/ 010383 -34 R3 R23 Red N R4 (1%)

comprising reacting a compound of formula III

RS
R23
R™ N Hal
141
A X 2 O (IID)
Rt Y R
R21
R1.2

wherein R}, RM, RM2, RY, R, R®, R%, R®, X and Y have the meanings as defined above
and Hal is halogen,

with a cyanide salt; or

(c) R*is NHR®

comprising reacting a compound of formula IV

R23
R24 N NH2
1.1
1 R X<y q O (Iv)
R RZ]

wherein R}, R, RM2, R?, R, R, R?, R%, X and Y have the meanings as defined above,
with an acyl donating agent of formula Z-CO-H, Z-CO-(C;-Cg)-alkyl, Z-CO-halogen-
(C;-Cs)-alkyl, Z-CO-O-(C;-Cs)-alkyl, or Z-SO,-(C,-Cs)-alkyl wherein Z is an activating

group, e.g. a halogen or anhydride , or with an isocyanate.

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

according to claim 12.

14. A compound of the formula I*



"\ O\l R20tR)r,~ R21 wherein Rl is hal ogen,
hal ogen- (C1- C6) - al kyl , cyano, (Cl-C6)-al koxy or

whatoegezs2e (Cl - CO al koxy; R21, R22, R23 and RZECT/EP2003/010383

i ndependently from each other are selected fromthe
group consisting 5 of hydrogem%and hal ogen; R3 is
hydrogen; R4 is -CONHRS5, -CH2CN, -CN or -NHR6; R5 is
hydrogen or O -C3-alkyl; R6 is -CO (&l-C6)-al kyl or

- S02- (C1-C6)-al kyl; and 10 nRT's O\1, 2 or 3; as well

~as individual isonmers, raBexiesof Rt acemic mixtures ()
thereof. 15. A pharnmaceut corr% ition containing a
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compound accor di ngt ai M 17or®14 and

phar maceutical |y act bl e eRci pients. 16. The

phar maceuti cal conposition according to claim15 for
t Weerkineat nent and preven- 15 tion of diseases which

g nedj ated by noam oxi dase B (nhibitors. 17.
e lgﬁaio&%gﬂgg%nﬁ%&b%k FYéﬁoa@etﬁséﬁ XY 67 plapeh-1Gi-Co)-alkoxy;
f Rt RAR? bR RPEAEeRAeRTySYSA cadd GReOdre MI1EA&I ¥BH the group consisting
di seafse and senile denentia. 18. A conpound according

to cPlivdragesandhalogenie| | as its phar maceutically
aRteQI}@@Il(%e&alts for the treatnent or prevention of
dji seases. The use of a conpound according to

20.19,
cRai $rEUNHRZ -5, FCHor NI har maceuti cal |y

apteRhgblRes 8l 5, Qlky;he manufacture of nedi canents
for thé treatnent an ﬁéBreventi on of diseases which
ba

aRe WetufedCoyalkyd méCo%s)ddkd; ®di nhi bitors. 20.

The y9e1acgos.ding to claim 19, wherein the disease is
Al zheinmer' s di sease or senile denentia. 25 21. The
i #heetk asondizislunkisemensererraic s senirhesnic mixtures thereof.

15. A pharmaceutical composition containing a compound according to claim 1 or 14 and

pharmaceutically acceptable excipients.

16. The pharmaceutical composition according to claim 15 for the treatment and preven-

tion of diseases which are mediated by monoamine oxidase B inhibitors.

17. The pharmaceutical composition according to claim 15 for the treatment and preven-

tion of Alzheimer’s disease and senile dementia.

18. A compound according to claim 1 or 14 as well as its pharmaceutically acceptable salts

for the treatment or prevention of diseases.

19. The use of a compound according to claim 1 or 14 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.

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

dementia.

21. The invention as hereinbefore described.



