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4- Pyrrolidino-phenyl - benzyl ether derivatives Thé March 2007
lwozf} QM&Q&GI on relates to racem c or enanti ong&t/ﬁgiohymg}ége

AP yrrolidino derivatives, processes for err

pr epar ation, pharmaceuti cal conposi tions conpri sing

said derivatives and their use .in the prevention and
1 eatb e TGA I I dpRleny s DaRz Rl cethier gegibativen (oo
Thetlmnﬁ&?%@&ra%éniﬁ: BEerdAkiAMEAN pﬁ% 4- gﬁ%@h&o bBatRs) X

wher ei n X— 'S, - E)ar’ﬁiil—I:CI-l-
progggses e preparatiopy phagmpgpeptical qqq&ggﬂgﬁ%qmpympg deypgtives,
_ md%&ﬁ&seﬂ&eﬁ@v&ﬁfﬂﬁgn&&@a[&deﬁﬁow consi sting of
hydrogen al ogen, cyano, (Cl-C6)-alkyl,
0 (@9) I kox or 10
aﬂ%f egg&e{edSp deﬁ %C)?’mp(o#&(_il_sof)@ez 05’??8 A3 i ndependent | y
from each ot her are seI ected fromthe group consisting
of hydrogen and hal ogen; Rea h's-hydrogen, hal ogen or
methyl; R3 is hydrogeng®i 4 is -CONHR5, -CN or
-NHR6; RS is hydrog# ‘-al kyl ; and R6 i-s
s -C(OH -C0O-(F - A M
-C( O - hal ogeny - , - C(OO0-(C1-C3)-al kyl,
-C(O-NH2 or - (A -dB)-alkyl; as well aS|nd|V|duaI
I soners, racenk® or non-racem c m xtures thereof. 20
In anot her aspect, there is provided the conmpounds of
whetdde formula I1* R3I RR3 / ' NR(1*) RVORzz 0 (R

X1t S-S T Ohal ogen (- Go) - al koxy:
RY, R™* and R' independently from each other are selected from the group consisting of
hydrogen, halogen, cyano, (Cl -Ce)-alkyl, halogen~{C;~Cs)-alkyl, (C;-Cg)-alkoxy or
10 halouen-(Cl-Cﬁ)—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;

15 R' is~CONHR’,-CNor-NHR%

"~ R® ishydrogen or (C;-Cs)-alkyl; and

RS is ~C(O)H, ~C(0)-(C-Ce)-alkyl, -C(O)-halogen-(Cy-Cs)-alkyl, -C(O)O-(Cy-Cs)-
alkyl, -C(O)-NH; or -80,-(C,-Cg)-alkyl;

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

| 20 In another aspect, there is provided the compounds of the formula I*

RS
R? - ,
O
22
(Rtirf_ED/\ © h R
wherein

R s halogen, halogen-{C;-Cg)-alkyl, ¢yano, (Ci-Cs);alkoxy or halogen-{C,-Cg)-alkoxy;
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i ndependently from each other are selected fromthe
6%2%on5| sting of hydrogen and hal ogeRCT/EB20/¥010383

hydrogen; R4 is -CONHR5, -CH2CN, -CN or -NHR6; 5 RS

is hydrogen or d-C3-alkyl=2R6 is -CO(Cl Co6) - al kyl or

2r ;(:,Cr- al k nd nlsO 2 or 3; as well as
R% RarRi ? ﬁ@lﬂﬁﬁ%?ﬁ% other 418 Pﬁ%&é&?ﬁt&ﬁﬂs&umce@ﬂstmg

tbéh)eleégenhﬁdﬁ'&%exheen found that the conpounds of
formJIa I and 1* as well as individual to

. ’racem ¢ or non-racem c m xtures thereof
R (heﬂ@l‘ﬁéﬁ@HﬁN@tG}NerQﬂHﬂéunds) are selective
B inhibitors. Monoam ne oxi dase
%Mﬁ%of 4"(3 ai%l is a flavin-containing enzyne
R r@&ﬁ@ﬁ@htﬁsbaﬂcﬂmrtm ~(QpGsdtatidrlyenddeani nat i on -of

eg@ogi%q)ggs nonoam ne neurotransnmtters such as
do am ne, serotonin, adrenaline, or noradrenaline,

sindidéushivvmers, Ta@mik onveAptatibyixtens thereofts wel | 15
as a nunber of ami ne xenobiotics. The enzyne exists in

It ho¥Beeh @i ’thamc&‘nﬁ%d%@ggeral F}%Qﬂ ¢ gncp% o4 %Iié{&gﬁbidual

I%enes [Bach et al., Proc:
ISOBEES FEEMIGFIPNIIGHES amxta!w&iﬂmepf (éluetewgfttrnActh@mpoundS) are

selediid thomidhiRibridade'Binhipitersand substrate specificity.
MAC- A has higher affinity for serotonin, octopani ne,

adr enal i nal | ne; whereas the nat ur al
MoBireRe nrige pAR0, ROL A3 FORRRinGFHRBE geiponsible for the
omd@uvadtalnﬁnatilaﬁ laﬂmdbgeﬂg&s hlhﬁblﬂﬁﬁld e hﬁx&?arﬁlgutt@fd s @scadwmme,
is w,de i stri e sever al
Se“’q?ﬁlshf’sds ?ﬂ@ff%ﬁ ﬂ?%%ﬂlﬁﬁ arésféfr‘ryaauaw -§opRE @H@? -ampjepR well
as an@eFH&mm&ﬂoﬁﬁlTlﬁ&ﬁzﬁﬂ&%ls]m s Rkis, XD B, @MU OLB,

' encg‘%{aq% etéeglt Igc%%{ ﬁa Stb?t\g%!sé} Oér%gf %%j %Atesﬁstig% g%@?l%ﬁ)

and[cﬁﬁw.rgnn ttsuedistyibukionNetvircakre aild absiate é}anzﬁm@OMAlﬁ&Qia} higher

ofEftot (PR il Firlin be Sore S bt beded
sub§tiss fendAG+B @t phenflethyRimindard tyﬁhﬁtienﬁﬁpdmm8ﬁ tﬁdﬁfghﬁlﬁ]ae

bee
ok 383beh @0ed R0 BR) AR R it ERGER Vo
{CesvonirsbRlttehere Prog: [7515- Rzyearwgm-]zw (16920 hBsain E@’[@-B)@htmty

R i S S T R e

agingd Fewied of hlo di Nﬂurqb&ramm 4p: m@)( ﬁQﬁDl]yAddxuonaﬁy,sI\mgQGSamfy is

signlREA A chvRink B o RS St e S PO (TR Ll iy

chempgharmacsh 3&-55:!:1 -Sd {$289) ] amidiithas bem fotﬁnd\ﬂ&(Be Bighlespsssad in

N T R R AR A e
Conﬁéfuflﬁf yerdeaminationiof primary ne:mgammnsémMA@ pritheces NH;,
alde%fcﬁ? Bied ﬁ}@z%eﬁ’tﬁ QRASSESiAIBAY PR Wilil), A2Sudied that there
isa ratlonale for the use 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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consequent increased formation of H202 by MAO B.

‘WO 20p#@268%0r e, MAO- B inbi bi 16 March 2007 WETDOABOAE8L6

PCT/ EP2003/ 010383 -3- tors may act by both reducing
the formati on of oxygen rad#lt cals and el evating the
| evel s of nonoam nes in the brain. Gven the

torsinppylaptdurbiothredtcingtty Brpatiquns onessp srdinglsent elgrasiag thelayels of
mor{@ﬂﬁﬁegﬁpmegggye there is considerable interest to

obt aln potent and selective inhibitors that woul d
nt _contrq

r this enzymatic acti vi.t
Givi ?%R%'sf%w MMS 3 the pstliolovieel GSOTRSTs Biepedp °"F ére s
on§idaiii BtedsERUbEes phyntBeatdetitenh®itostha kNouId(ﬂéEmD:dlml

Ovevbﬁé%?é’?@gsﬁ%l%ﬁgﬁlhﬁ i o S Db RbiBisis 5

exarhple ﬂi@ﬁmﬁdé@‘ Bhﬁtué)lFSxetfr\eEal (NSt s @EH’GZﬁﬁt( 1963 . Wheretsn mk]er

. t
i3 s e R RN R Rl B p i Pt
dietirp peecadionodise M/lthdnshbﬁmdunmgh h;qxertemﬁre [cGeis wherdietry gramine

isin %?te‘gl as %eh as th §X %ntxa?%c*ryx}téract?o%s oglile? %@ﬁkauoﬁq@ f(§a§dneb r et al.,

‘ et’se even are ess concern
J. Clan8syskibey 57: %lmw%mlhﬂbsetadmse aventpare of lesslcancent WIIKIA@VE-

sibl a!?lﬂ%dectul 1trc]1%dﬂ \ﬂg{l{g‘: a.f@%dalg.ﬁ*h% L Sis Wintdy By
MA@rBjmh@ﬁtﬁmxm atlygh clettivity and withous th deiversaaids-¢fferts Bpicalof

1rre\)gké$ﬂ?e MA iﬁﬁibﬁ? siithlif Fe?ercuﬁﬁgouseéﬁ%mr elhe foll ow ng |

I'nitions of general ter ein apply
irrespective of whether the 15 ternms in gtlon

The following dsfinitiensf seierd Gwms pigdibgisin ApLErePeEe f bedher th |

terntﬁﬁn g8&for dpp Ezﬁf%lon% BeR cfohﬂ;)ﬁiah@@ Iﬁlﬁﬁsttbt'@ %o@ﬂ ﬂﬁ'ﬁ,@@dseﬂ efhes,
e_singular for “the o

specficaion an%épremeggbw‘%@Eé &@H&f Gar 15 fa}réc ’églude

plurflifBeRMntes the benib:@ clearly(didtatbdothabviae! " used in the
present application denotes straight-chain or

e B S R R DS ©
brarichgl saﬂlyzg:ed Iydbodayton reseinebuiltlyl to d cablhttrydtoma Rakchtal methyk ethyl,
er a
n-p Pl oo e By Lo SRR 29 R e SRR it Y carb
“atonhs. Acohdinglgalie teah ¥, -Glyalkydbmedion straghtehlnmn\nﬂbkana:hetdcsatarated
hal d t fl
by dR PR HBOSEP Re ERE A he. bl ogen- (C1- CB) al kyl
or "hal ogen-(d -C6) - al koxy" means the | ower alkyl

Thetesi "Helegen! deridfes floveme, el énineybrogsncanel iodiespect i vel y, as
defined herein substituted in any position wth one or
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lowgrglkoxy J;gsxduef, raspectipaly Bweﬁnqd leerein @mhsgtlggﬁﬂgrgw position with one.
or rﬁcfré ﬁ%b%%ﬁ Q{E%f;smé Idcﬁrﬁd eréim! %{aﬁﬂﬂm loPhal Sdelitkyl residues mclude, but

richioroet 3,3-tri Iuoropr

are Jllfﬁfém‘llteii &0, 1 ,2Fd;ﬂwgmp]@Ok@-dmh]@roggpm&égﬂuoromethylpX 2, 2~tnﬁuoro-
ethyl,"! zfi-ﬁﬁmy&ﬂm laRX %3 33t9ﬂuér9ﬂro ‘arfdl theXNe. "MHSRBAIkHS" in

resi due - wherein 'S ower al kyl residue as
d“d&éfﬂﬂ#@@mqqé’il@% Exarrpl es of al koxy radical s incl ude,
" but are not linmted to, methoxy, ethoxy, iso-

"(Cy-Ce)-Alkoxy" means the residue -O-R, wherein R is a lower alkyl residue as defined
herein. Examples of alkoxy radicals include, but are not limited to, methoxy, ethoxy, iso-

propoxy, and the hke
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safe, non-toxic, and neither biologically nor

ot herwi se un- desirable, ad that possess the desired
..pharmacol ogi cal activity of the parent conpound.
Phppmacsutically acceptebleisstts"\néa componnd meanovwljatiiatare phamgentically
acc@ﬁﬂaﬂe,%@?a?@genhfaﬂﬁ%%sh iSRRI 1(50@ gﬂ[)lg%ﬁi&wise un-

ma,g e conver ar maceut | ca
desirglpend fat posess thetsestred phsmecalegica ﬁcﬁmtpn%thﬁn@remcp@awrgﬁ

Thée ¢2R bl efvetdms a@fn%rgaﬂﬁlok" g@gnﬂc Beil B?bsﬂé §B5Jikible, compounds
Of% @?i{l on, | n another enbodinent th E)r esent | nve tion

zay E’BF&JH%‘?&’S‘“E’fPhPH?%EHtH?aHWCCW

undrdo @i phath ReutiallpRLGeibRalty LMD %@p&ﬁﬁﬁhﬁi@ k08,
of - CONHR5, - CH2CN, }Sor CNa 10 'Fhosg (I:lonpoun ds onl

tn Sy B 1R el muerfion aEvis ey Péfaprxtg%ﬁgn’ﬁﬁw

R’ ishydrogdn aﬂ:ldﬂ?ﬁwddﬁecbﬂrﬁn the group consisting of -CONHR®, -CH,CN, or
.CitRS) -1-[4- (3-fl uoro- benzyloxy) - phenyl | - 2- oxo-pyrrol i di
ne- 3-carboxylic acid nethylam de;
(RS)-1-[4-(3-fluoro- benzyl OXy) - phenyl I -2 oxo- pyrrolidi
These campeinge aifiormula &, whermindé js —-CONHR® and R’ is hydrogen or (C;-Cs)-

allkfi R es% %‘g&f‘ﬁféﬁéd%&g&?e@%ggugﬁ(wmmayye 2- oxo- pyrrolidi

ne- 3-
(R si)4 (3- fttqu erfzvlg@r)@hb@ﬁ]z%omyrr@ihbwai Yahoxioaqgrrol i di
me garboxylic acid nethyl am de;

ﬂlz 0X0 [4 (4-trifluoronethyl-benzyl oxy) - é)henyl ]-

(Rsé;lrﬂ)‘lo(ﬁrfhwﬁé benzglarnabgrillc2-ase-Hyrreliinte?-cemeryboacid amide;
(RS) R @-ﬂ%@o—ﬁer[zﬁn{:ﬁ ~phehyfl]- M@k&gﬁ‘r&li&%@? E&)Slé;gﬂ‘&! lcn{Pﬁ}ﬁfEDéJ ]-
oI i di ne car boxylc aci
(ngﬁo@ OFY- ?f@YPHd wéwﬁb%ﬁﬁpmolmﬁnca P! laafedt hose
M@l(@fjﬁig R4IS-CEI (RS-Z l'i di 3- b I
e e 0X rrolidine-3-carbonitr]
(rsf 2o e brrond st e ppahe b
amﬁéandon‘pounds of formula 1*, wherein R3 is hydrogen,

mﬁéﬁ%&%%?@@@%ﬁ?@%&ﬂ el &yslliﬁfg’:{ﬁaém%di%acid

o meth§hmide] 1-
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AT R

(4=benzyl oxy- phenyl ) - 2- oxo- pyrrolidin-3-yl]-acetam de

d (S)- -(4-b | . ' .
 Anih8 ebot S ptclested ORRSYS Y ormpiin I e thase shereRbis (A% (RS)-
1-(4bmpguxephenfl) 2esxotpyarolidineaycati@niitilesd i dth@glelof such B
coni?%%;g&t ed fromthe group consisting 30 of hal ogen,

ogen- (G -C6) -al kyl, cyano, (G -C6)-al koxy or
hal ogen- (C - C6) - al koxy wher ei n ) denotes an int gyger
Alsepiieferied drefcompp@yds bf fozmalad®, SherfeiveR ds h)kdrygen, R'Ss NIGR® add R®

§¢ b, ﬁugh fompo%.ngs ar% rl\?
(4—benzyloxy~pheny) 2-0X0- pyrr011d1n—3 yl]-acetamlde and (8)-N-[1-(4-benzyloxy-

ot
-
el

~ phenyl)-2-oxo-pyrrolidin-3-yl)-methanesulfonamide,

Compounds of formula I* may be substituted by n R selected from the group consisting

- of halogen, halogen-(GC,-Cg)-alkyl, cyano, (C;-Cs)-alkoxy or halogen-(C;-Ce)-alkoxy,

wherein n denotes an integer selected from 0, 1,2 and 3. Preferably n is 1 or 2. Preferred
compounds of formula I* are those, wherein R' is halogen or halogen-{C;-Cg)-alkyl.
Especially preferred are those compounds of formula I*, wherein R' is fluorine, chlorine or
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Especially preferred are those conpounds of fornula

I*, wherein R is fluorine, chlorine or 16 Nar dlt MaRK 2007

WO 2004/ 026826 PCT/ EP2003/ 010383 -5- trifluoronethyl.

WO 204#836826t he conpounds of fornula |* are subSYEROMSEEPIBY
two or three each R can be the sane or different. In
one enbodi nent the inventién provi des conpounds of

ornula wher ei
it WS S ettt of Braur Eaee BBt ag PR or bR
each Rhiarbe thesaing or ¥ff¥renti. s - CHZ- CH2- or -CH=CH-. I n one
enbodi nent the invention provides conpounds of fornula

In Ar{em%5$hﬂnahfe uﬁent n%'xlgvﬂﬁco éﬂﬂ%@ B%%&Ei[ %h&%ﬁm}@? 13

er are sel ect e consi's g
-Cliy@r. dgyenvther hmbodjment themwﬂonlwm@& aerepéyids offprmda I where-
in REYNOXYHQENAl Qepnoet hoxy. I n another enbodi- mentthe

pr esent |nvent| on provides corrpounds of formula I
wherein R, R'' and R, 2 are 10 hal ogen -l
In gaegmbodimept the fryvenfigngprovides cempeyngdp egfpﬁnulalwﬁerem R, Rand

R" Zzn&pﬁideﬁﬂ fr&tflefch ofhed ard: stelédtéd fﬂﬂﬁ heQouploftsifiidglof hyi6gea,

halogRpyelod f@ﬂ)ﬁ%ﬁﬁ%ﬁﬁ”@?ﬂ e o helog e e 1 Apthet embodi-
. melﬁtytﬁdf @@@ﬁt iaéhtiBn pﬁi’ﬁﬂe&mnpduﬁﬂﬁff%lﬁiﬂm 1 vyhdcrélﬁ) Elll Q&blmcbklﬁ afe

hal%rﬁp,de&e llmerg,téeg(_j %%r otgl]ﬂ&?r}re), Zg%%lﬂg%%ﬁ 36% {r%ro, 51 'g.yt'rl, oro or
3,4, B-%tfiﬂllmrg ggishlgh)oﬂﬁlr gzgkc)ﬂlméndthé pt%sgﬂ’e 1616‘errtﬁﬁ)plfcﬁrillcl:© f?tn%des of
for3bla g WHRRERTD s URRE TR A R PO BRETEE T rpAp S Rk are
selebtyd fromethe grodp ESnsiateh; of B’ydfogemﬂai@np(ﬂ]-ﬂﬁ)ﬁaﬂcylohnl@n-lﬁcl -Ce)-
ot R S A B Skl P AP o RSB el diment the
preserbinskéntien pravives prmegmends offorentd owhapeio R ﬁshmtoyp@udd%amﬁ
R oy HSLENDS: 2l SN 98 B copl Sl RGN
(Qéﬁsbﬁlétylnhmﬂl amhgreaﬂvedmnenhthe ptasom npremnnqﬁgwwmpmm@ksdwf
foanZIE W&a‘n R"‘”% 3%%%%0 f‘ﬁ&% Ea%d R! &2% Eéég{ SRt ?ﬁﬂﬂrl i
stﬂl@yath@f em%(@m@@ a:lretacntw@ntlmro w@mpom;sxﬁm@%iﬂ I'yhgrein
l2
e
(Cr&rst-alhgaras alogem@: 1Es)-alkoxyalnstill gagtherpmbipgiment the present 1nven-
2l L .
o AREAE L R 1 IR Ut 0 eniioy ki
genpmethylokabogenmpbiinerena methoipor kalogentmestienxy. I still appibergmbodi-
mexﬁrtﬁe sem’lﬁ{/é?ﬁ%ﬂ 8%e&oﬁ3®uﬁw &ﬂrﬁﬂa Owhedaih E{Uqﬂa TOF are

or O oro al 0og ennet
hYdsoaen ppd R ﬂm-;rpmﬁ 361p0mqrr4rﬂuqy@ncb1m E 3-c 9@n§bgenme%yl

eg mhﬁ%%meﬁ?&)r 421:'1'%51'3%!11 1, %ﬁ%trﬁ&ﬁ?’ﬁgﬂé ﬂm@ﬂﬁb Met@cﬁxy or
hal ogen- nme 3tr|f uoro

. h t
-H@H%meﬂpgmneﬁhwe%r?nmiﬂmremeﬂ@ﬁy ,é%%( %§ 83!3%—&1%@@

pre&ﬁt ifu%d%h %rdwd’&@ E5RbIUns of Hmula PiBerfin R, €andREggen.
one enbodi nent the present i nvent i on provi des

hﬂ%%ﬁﬁounds of formula | wherein R21, " R22 and R23 are
hydrogen. I n one enbodi nent the present invention
In diie @itib6E e 0D Pegads it EntioarpToiides compauis of B2Aulas wherein R,

 R®and R* are hydrogen.

In one embodiment the present invention prov:des compounds of formula T wherein R* is
~ hydrogen.
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hydrogen. 16 March 2007 WD 2004/ 026826
PCT/ EP2003/ 010383 -6- I n one enbodi nent the presemdrch 2007

I's -CONHR5, wherein R5 is hydrogen or (%ﬁ@{o%ﬁﬂﬁ

I n anot her enbodi nent the _gr.esent invention provides
conpounds of fornula | wherein R4 is -CONHR5, wherein

In de ehﬁodlmédf@@pﬁs@ﬂt invehtiyH providds rdoﬁp@xrﬁlﬁbf)ﬂ)hﬁahﬂ whagein R* is

wozdoﬁy}jﬁ%l on provides corrpounds of formul a

AN P o SR TR Sl e

invémion @towm:h:s poropGuties offormala frataereih R ar—mmks wheregi R R4
V\/nereln eis -COH -CO(C-08)-alkyl,

 bydrgen B PSﬂ‘Xn (Cl-C3)-alkyl, CD 0 (C-C3)-alkyl,

-CO-NH2 or -S02-(Cl -CB)- al kyI I.n anot her enbodi nent
In qnisemppdgent the presany Erventom grpvGdes dewpeundp ofifersul whereiR R ds
_cp, wherein R4 is -NHRG, wherein 116 is -COH, -
(CI 06) alkyl, -CO-O (Cl-C3)-al kyl, -CO NH or

- S02- - C6) - al kyI In still _another ngodl LhF
In%tﬁ@@éﬂfiuneﬁ fpTeEst Wé%ti@é%m& drrpempRrnds pt {gherein R s
~NMRE v8breinRe is -£0-HHBO- (&) -hﬂoge@Qd‘LCy)-@yHﬁE(DsO—

BT o SN G bl e B

inveiieh pidvided SripvRndOsiTomnds] Waeren RSO GherainiRoms —A0H, -

CodorEs Dp-drme R of °3&%%8%%§1€ﬁw& smother

emHoB)m&® tHeipgeserd ime@ntion pProvidis @iiﬁ;ﬁdhdtmjﬁ forirfuén l)ilvlefs.-én‘nR4 1s -

et Nt s S O 3 Frmptfl oo O R

ot her are selected fromthe group consisting of
In ohy eknbtghmgnﬂthé pemt invehtiyl prohideogeatprahdydf, foeydndwherein

net hox 0 X and R23 are
tne FER G Fve 19 B g Bt b rashiboraing hepRRa v aioPe
proﬂﬂes dofployfikisag Gdtntila Wherbid)thédomound e (RSO GBI
the present invention provides conpounds of fornula I

In o}%‘ &h6d t@?%%sengﬂ%erﬁ#onﬁ&\ad F%%BL 6f foﬂgﬁﬁq RAeRtd ¥y

ome are se

s ~GRn6r dl i R1 g and Rh yudqgedﬁnﬂm &ovrpech othg-tangmelected from the group

congglf%‘%%g Dg% aﬁgetgt}g% SR Ry

methexy; hpdrogem Bt ig qu@gn;hf{ ;s Bi, wherein R

" ish C pds of fornula | wherein X-Y is
. %hg%cl 35@%? and Rl .2 independently from each other

are selected fromthe group,  consisting of hydrogen,
In opa pbedimentdhegresenhinvenjionmpsevidas coraperngs ohforn rein X-Y
is -@ﬂl egat; R‘@h@ﬁwmdé%%ﬁdeﬁy%ﬁx e%éﬁoﬁéﬁr@%véc%a%m ht2foups

yroenandRRl NHR6, “wherein R6 IS

 consigng ofhydregen dhakagen, methylhaloggrrmethdy yenn, nmt]p@;qy or Ealogen-

meth&@ ﬁ’l gggaxgﬁza A liroge RPNy dréfen afRE i€ -al kyl . 16

In one embodiment the present invention provides compounds of formula I wherein X-Y
is —CH,-0O-; R!, RM and R"* independently from each other are selected from the group
consisting of hydrogen, halogen, methyl, halogenmethyl, cyano, methoxy or halogen-
methoxy; R%, RZ and R® are hydrogen; R*is hydrogen and R* is —-NHRS, wherein R®is —
CO-H, ~CO~(Cy-Cg)-alkyl, -CO-halogen-(Cy~Cs)-alkyl, -CO-0-(C;-Cs)-alkyl, -CO-NH,
or -$0,-(Cy-Cg)-alkyl. ' |



WD 2004/ 026826 PCT/ EP2003/ 010383 -7- I n one enbodi ment
the present invention provides conpounds of fonadfach 2007
wherein X-Y is -CH2-O; R .2 is hydrogen and R and

WO 2df026836ndependent | y from each ot her are SBCEER2/O138DM

the group consisting of hydrogen, hal ogen,
(C1- C6) - al kyl, hal ogen-(C-@6) - al kyl , cyano,

al koxy or hal oge Cl.- C6) - al kox (2 2.
éwnﬁ) a&eééqﬁent ianan IE‘()H%TFB’@‘EWH‘%H '41 ad wherein ¥
is Wﬂb éy\lilﬂt?ge? aldR} é‘xd@?frﬂgﬁﬂﬂd@{ﬂy&ﬁm &3h 3ﬂiekéé:le seldcted
enbodi men i nye Vi
B0 SR BT B R (ool ichalogep (- Copl
cyaand C3-Cl)-dkaxy@r ha&dgeﬁqe]ﬁ@)’-lﬁkﬁy % adnd@@hare hydrogen; R* is

hy r&gen(fégdlgﬂﬁ(wgl (F)@FIS (@gl?lorl; o%i,xﬁ-glzl, 1(22 and

R23 are hydrogen; R24 is hydrogen and R4 i s - CONHRS,
In givendiodiniRBt ths preyeit dyyenticorpro\iies @appanridy bf fotBule i whergin X- Y

is -@FP % ; ig‘a%v\#‘ arP L)%%S&h ahf ke@héﬁ %np { (%Vd:s‘ji aﬁgylc RADAH ggﬁ %‘é’)f

amﬁfcaram aalo@aﬁmomqr haF@zzn-éfﬁldeﬂcomsé?n it end B8R arepdragen; R

4 B Sy gg\kﬁgh dr ogen
_ ISh?mF %IHR 19_ ﬁﬁ I’'n one e h%km;%‘%raﬁ?g%t )
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|nvent|on rOV|des conpounds of fornmul a wher ej
P iy gf }erlj_la 1 herem XY

In gne embpgdiment thg present invegfipndyerides seppaungs W
is —Chgeperid Rhltdn}d RH¥ Q‘Hh?@fﬁ nORH EHZZ ﬁfd@f‘gﬁ{e B¢dr8gen; &3 if Hy@fﬁgen,
llél Iﬁﬁ 9on3| st ﬁy r {;D’ ogen
fi 15%5 Rieyhere ?3310 ()R cyano,

(Cl-Co) - al koxy or haI ogen- (Cl - 06) al koxy; R21, R22 and
In ¢2R3nhodinteyrihe gesent RR4ntion préwidbs ogapounds df Bdnula I whbdein ¥y

i R o BResh ] & P ramtnaeny? bt SR OB ae peorpd

fromrtbe gabﬁxﬂcoameuﬂgyﬂhp@egenamdogal (r:sro@)amg,dmogen-(cl-cs)-alkﬂ,

crbiCe AT S e s

hydragnznd ;seHCd)gen R24 is hydrogen; and R4 is -CN. In
one enbodi nent the present invention provides

In cgrag %R%H&lgéﬁ% E&EJ&P{@ ddu W&?&ﬁc@ i&&@c@ ofd@'xlgulQI wh&ein X-Y

is —ﬁﬂmcbglénancm arghm@ﬁeog@ﬁR is hlogerd( G <o)-aliyl, ogen-(6m6s)-

o O g UL O RO

ngR'aDeierélR@Nl ndependently from each ot her are
sel ected fromthe group consisting of hydrogen,

In dIRleRYEBmehFhe f1) en@idﬁﬂtwn@\@&@ Borﬁﬂun@@))f Rtk T whERIK-Y

- C6) r hal oge | kox 821,
is -Gyl ﬁﬁiyarléﬁéill Pt Rydregenny drPOg@ﬁl SHURebra brdrops &HF@E}JY%YOgen:
andwfeseip R6 is -COH, -CO (Cl-C6)-alkyl,
-COhangen (c 30 C3) aIkyI COO(CI C3)-a|ky|,

- GO | S02- | : th
In %ﬂé@gﬁ% e b preatht} s comnabas pERSRHAT FhetefiX-¥

- is -OkigIOB} R ¥ Rfdrdgén WR'Qnd RP?l 1nde @enly 'fedmdéaeh biher £1¢ sdlectrdd

from g %%&%ﬁ?@%@@d&%&%@@éﬁﬁ%ﬁ A"

cyano, (C;-Cg)-alkoxy or halogen-(C,-Cg)-alkoxy; 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;-
Cg.)-a]kyl,_ —CO-O-(C;-Ca)-a]kyl, -CO-NHz CI' -SOz-(CrCE)-a]kYL

In one embodiment the present invention provides compounds of formula I wherein X-Y

is ~CH,-0~; R* and R' are hydrogen andR!is halogen, (C;-Cs)-alkyl, halogen-(C;-Ce)-
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-8- al kyl, cyano, (Cl-C6)-al koxy or

hal ogen- (C1-C6) -al | coxy; R21, R22 and R23 are 16 March 2007

hydrogen; R24 is hydrogen; and R4 is -NHR6, wherein
WO 209¢/036826. CO-H, - CO- (G - C6) - al kyl, -CO- hal o@@iﬁEP2003/010383

(A-C3)-alkyl, -COO(C- C3) aIkyI -CO NH2 or

- SQ2- ( C1- CG) aI kyI In oned errbodl ment the present

t des d
SR L R R R it e S
is hﬁi@&éﬁd@% ORI RO ICO- Pm/dcr:@qe:m:ﬁ) aliad, -RO-hadogen-

WS T D PR

-CO-NH2 or -S02-(Cl-C6)-alkyl. In one enbodi ment the
In ope embodlmemthmpnemnt ipvemiod Qsovmdmpmupmdmf forprulad whearein X-Y

is-CHEEED g ptioe I, R AR bRl Gl BR7 g0

andiRé a"r;b&ﬂ]&gwherelatﬂalsmﬂ H @@R@; -Gandkwdi "ﬁIQ@l‘i@n-(Cl ~Cy)-allyl, -
802 al]?f"b‘)d' ment the present
CO; d;ghn%) rovhﬁl{zs gb g%n%g formul a I V\,hergl n X-Y

) ' r
In ony eqnb@cbwentmhe Prgsenfazmwélﬁn AR A T A SN S
- is ~CH,-0-T0! GRd RYlare M ATERY B8 ®is Eﬂdﬁ@éﬁ*{(w RZhndREY arethyalrdgen;

i ncl ude co unds sel ected fr
R™ ys fasgrogery an fﬁylﬂ%l%‘fzw FFéWj‘% is 28&91-%) rllgi L prhes epbptlis n
mexdttlid prBsent invention prowdes cornpounds of formula I wherein X-Y is ~CH;-O-;
R F@ R R B gk P oaieRers i i IR Al R

_ng_l,}ﬁ)hl, [4-(3-fluoro- benzyl oxy) - phenyl ] - 2- oxo- pyrrolidi
ne- 3- car boxylic and am de, (RS)-1-

Exalrigleh OF Contppgis g R YA RIS iphunds seected from

(RS][ R~$)1-bl:niyf3tnc('@héﬂyl)eﬁ aecbﬂnzcyﬂdmeﬂ-eqnlbmmyﬂ@ 2- oxo- pyrrolidi
t
R (%%élg%x‘%{ﬂﬂfﬁ e S S s
pyweotdd, i di ne- 3-carboxylic acid am de,
{5 it il )
(RS}- 1J[4<(4~ﬂmemzl;muﬂwhphwuaz=@coemq@¢meca mbwla‘—gﬂd] amide,
(Rsﬁ?qgt(%'ﬁ'ugl%’—beh@ %hﬁrw_ -ox0- -pyrrolidine-3- (:arboxylu'i acid methyl-

enzyl ox oxo-pyrrolidin yl ] - met hanes
ulapdeani de,

s B e BSOS PR PR Gl

1«'1{1‘461&(,3 fl uor o- benzyl.oxy) - phenyl ] - 2- oxo-pyrrolidin-3-y

_ ldm ~3 boxylic acid
(RSB AR BBty benmlos) ehell prrlidine S-abonic st
dime §m1}3£,rret hanesul fonam de, (S)-N-{ 1

R Yb%?‘%wﬁ@?“’h%%%é]uﬁ%aﬁﬂ;dn% e (94

(S)-N-ful4 bﬂlﬂYlgﬁ’rﬁRBﬁ}éW@mm%Eﬁ’yY J-methgesdignarmits di n- 3-y
(S)-'I\}—gf-?i— AR dro-Be % Qﬁﬁc@fpyrrﬁfamﬁ'}{l} acetamide,

hyl
uor o- enz | oxy) - pheny 5 0x0: pyrrolidin-3-y
(R} 'ﬁ%ﬂ!“@é bengglpxy)eph -2—oxo~pyrroh in-3-yl}- D letarmide,

(R)JNl{ fcﬁ 8- Hﬁé&@%ﬂﬁ&iﬁ)ﬂb&&w—Qmﬂpﬂrﬂoham@iﬁ}-@wtha@bsuﬁbmﬁdy,
(S)- -{1-&-(3-ﬂuoro-’benzyloxy)—pheny1]—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-pyrrohdm-3-yl} -formamide,
'(S)-N-{1-[4-(3-ﬂuoro-benzy10xy) -phenyl]-2-oxo-pyrrolidin-3-yl}-formamide,
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(R) -{1-[4-(3-fluoro-benzyl oxy) - phenyl ] - 2- oxo- pylrordhicHi2 007
‘WO 20 g(}"iﬁ% }' urea, PCT/ER2003/0103

[4-(3-fluoro-benzyl oxy) - phenyl ] - 2-0X0-pyrro 3|d|
n-3-yl }-urea, -9.
(S)-N-{1-(S)-[4-(4-fluoro-benzyl oxy) - phenyl ] - 2- oxo- pyr

(R)-{10 4' Q’Lﬂﬂlo'fo- kdzyR, P2- oxo«pyrrohd1n-3-y1 -urea,
(S)- gl- _ _ 2-";'93_1?&&@?]" Og(g%gﬁglecgz% Y?}XXI) phenyl ] - 2- oxo
(8)-M3)- (5%[4164[ ﬂuo(re?rbénzvﬂloﬁ)bpifeﬁyl!}&m#pymahdmﬁeﬁ}#h@etaﬁud%o pyr

B B e e g e
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20

(S)-M#{1-[2-4B Mdiffuoko hhmylexy) -phahyl R2-cixe- p@fmlﬂﬁﬁ—ﬁ*ae)d’hmetamﬁg
reacting a conpound of forrmula Il Rx Rzs R4 / N

In ye%er a ]%elthhe% is 'p\:m)fde%l a %%Cé)g%r %e(ﬂr%%araao%ﬁ %&xﬁg&bﬂds of

formindalevhdan meani ngs as defl ned above and R* is hydrogen

(a) FO%s ¢SNERB) -al kyl, with an amine of formula H2N-RS,
wherein RS has the above. meani ng; (b) R4 is CN 15

COmPRifiIRE feagting 2 cempung !t forewiiddund of fornula 111 RO RM

‘ R4 / N~Hal R ., x. o (Il1l) %Rz, Rlz wherein R1,
Rl.1, Rl'2, R21, R22, gm e ,Xanthavethe

nmeani ngs as defi nedg? b ve is halogen, with a
cyani de salt; gﬁ 20 ( NHR6 . an

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

with an amine of formula HyN-R®, wherein R® has the above meaning;

(b) R'is CN

comprising reacting a compound of formula III

R _
. Rza
R N Hel
RM
1 X\Y RZ O (HI)
iil R2
r'® _

‘wherein R', RM, R, R*, R®, R”, R24 R? X and Y have the meamngs as defined above

and Hal is halogen,
with a cyanide sait; or
(c) R*is NHR®

comprising reacting a compound of formula IV

» g2 Q\ .
N NI
g ) He ‘ _ (IV)
1 X\Y R* o :
B—@/ R ‘




conprising reacting a conmpound of formula IV R3 Res R
/| N-NH RR., Xx~\ R~-0(l1V) Fl1 21 Ra 16 Marcckarch 2007

wo 208004kszs’ VIO 2004/ 026826 PCT/ EP2003/ 010383 e
QSF%G', "2, Rl, R22R2R24R3>3° e

t he meani ngs as defined abgwe, wth an aryl donati ng
agent of formula Z-CO (Cl-C6)-al kyl,
wheid 0%, RY), RQ"?RZI,(I@Q REIR¥*ARK Xland Y@ hOn(ethingsd) defideyt kbover

it S ahaRe PP PR A AR o

z-come(qma) aih;d,tda@r-scags(tfeﬂa) alidplewleerdis Z iy am\actiwdmg ZUPCRS 8
arat.i on, of corrpounds of formula | as

, f or
halo%e& nm'%cg 560E WHEFLPROPI Re is CONHRS conpri si ng
reacting a conpound of formula Il R3 R23 R24 Ncoon* x

Rzt R1.2 wherein R '2, R21,

In Shéf? ﬂ‘ﬁ“z%ﬁpf*f&djagfe ﬁgﬁ'ros’edsﬁﬁa PROCRS @ tbﬁ%ﬂ%ﬁ%fﬁﬁ%@%mwounds
of foflfila D e0deHAON BbovaReheF¥in (3 R0 EIRERs or (C - C6) - al kyl ,

wth an am ne of formula H2ZN-R5, wherein R5 has the

COMPIFIRAIRRERR R POy of formud aHZN conprising reacting a
compound of formula 111 8R24/ N~ Hal Rt..t

R\ X\ |n220(||,4a)

R coon* l
E:/ : (1)

wherein R, R, R*, R%, R%, R?, R?, R?, X and Y have the meanings as defined above
and R* is hydrogen or {C;-GCg)-alkyl,

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

(b)R*isCN

comprising reacting a compound of formula ITI

R N Ha :
HL‘
R1 @/x\nﬁ& o (HI)

wherein R', R™, R™, R*, R%, R® R*, R’, X and Y have the meamngs as defined above
and Hal is halogen,

with a cyanide salt; or

(c) Ris NHRS

comprising reacting 2 compound of formula IV

. st : ..
. H24 N NH.
1.1 ) 2
HL%::rx a2 0 . (Iv)




wherein R, R.', RlL.2, R', R22, 0, W4, R5, X and Y
have t he nmeani ngs as defi ned above and Hal is 16 March 2007
hal ogen, with a cyanide salgh; or (c) R4ls NHR6
conprising reacting a conmpound of forrmula IV R3 R23
Rz4 /| NINHz tt Rt \ X\ | R2 0 (IV) Rzt Rte 16

March 2007 10a vvherein R1, R11, R a, R21, R22, R23,

Whggl?i’ngg gi(;, gz‘atge%?ncg?h?% as defi neg'e%kégv&ve,

witz208y] donating a@htl«yﬂ f?mzﬂcmmmge@o (@-G@li]kyb ZkgO;halogen-
(G 2 G it 2 Sl aette 2Rt

gwbp,e\&ahralegwmosanly}dndeeorm awisocpspct, there is
provi ded a pharmaceutical conposition containing a
In SOUBROMAS, ARLANATD ARANR. A0 AIALIRGR UL GALY,
acceptable Cl p1 ent PSR AR aspec fref
conpogud dedefmed ebprund phsmdedutivalty abqatﬂola&cimédts. as its
pharmaceutically acceptable salts for use in the
treatnment or prevention of diseases. |In another
In ansgpect theteliep@vided pravpaad ok defingiabode & vaipasnd as
def i ned . above .1 as j arnmaceutical |y
 phagocgicaly eogirble 4G forn b B O BnCE POt eah o B
for the treatment and prevention of diseases which
nedi cat ed_ by nmopnoani ne oxides B inhibitors. The
In aB%tﬁ‘Efd‘ﬁH‘?f% tagre &éﬁ%‘fléﬁfd the A Atz crmpeund edefipedithove oy well by
as it ﬁﬁ&ﬁaﬁ&tﬁd@%&%ﬂﬂe &its fofr ‘E{E‘Hﬁrﬁaﬂclture BBl fob e O
R wherei'n R, 4 and n have the
tfea%%\? andypigHention Of\ﬁtSPﬁS%Wblﬁh e Imdlqatﬂdrhﬂ rgortg@NiRDxides B
inhidligEei n RS has the above neaning, to obtain a
conmpound of formula la* R CONHRS R~

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

P GOOH
R Ni ‘5

| , 0O (Ir+)
(R1)r|_-@/\ © e i

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

formula II*

compound of formula fa*

B8 CONHR® :
R4 NC5 .
) (Ia*)
(R')‘@/\O 2 R .
" R

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




o (la*) RIR n o RNor, alternatively, reducing a
conpound of formula II1* to the correspondi ng al t®Makch 2007
of formula Il1* 16 Marc 007 10b if CHzOH RO 24 N
Il R~o (Ill*) (Rl)n J and reacting this conpound
with a cyanide salt to obtain a conmpound of fornula
Ib* if CH2ZCN R4 Noml Ilz~z (R)-~- 21 or,
alternatively, reacting a conpound of fornmula |IV* 16
March.2007 WD 2004/ 02682% P 2003/ 010383 -11- R~
R1 / NJ O (I1V) (RAACNQRz~ wherein X is
hal ogen, with a cyani de @ 0 obtain a corrpound(mf‘)
forrrulalc*'(@l\{l 0 21 or,
alternatively, 1 ing aﬁconpound of fornuIaV* R 9
4 N51 o (V) (Rl)n 21 wth an acyl ati ng agent of
and REdTHE %Xc@d;fugl Pinfdk salR fo obtaiR@lobburddr ferhdeld Ib*
wherern Y represent an activating group, e.g. a
hal ogen, to obtain a conpound of formula Id* Rg
/[~ NHRe R0 NI\/1f, R CHON

N -
o (Ib*)

n22
(Ri)n—_©/\ ° in 2

‘reacting a compound of formula IV*

or, alternatively,



FP o (1d*) R 21 10 wherein R6 has the above neani ngs.
I n accordance with the present invention, scheme March 2007
shows exanplary routes to com pounds of the fornula
WO 2Q04/026B36 starting froma conpound of for muPGI/ER200Bf}#0383
reaction of a conmpound of formula V with a conpound
of formula VI [lkuta et alll- J. Med. Chem 30:1995
(1987)] to obtain the |nterrred| ate of formula Illa,
maybe in inert sol vents Rik xdl chl or onet hane, et hyl
acetate or et hers |n nce of a base |ike
triethylanine o E@ngd at a tenperature (*)
t he range of (h'lj Cyclisation of the
i nternedi ate 2, 4- halo Rl-acyl derivative to the
pyrrolidone || la may be with bases |ike sodium or
whepgin Xdshalogemydthovdyendidd saltita ebteingstopmerad pf frenulalc*
di cbl oronet hane or ethers at a tenperature of from OC
to 25C. Internediates |l gmhergigh R is H i.e.
conpounds of 20 for mgka } e’%e prepared by reacting
a conpound of fornul a 6-di nethyl -5,7 16 M@r)ch
2007 WD 2004/ 026826 MERR003/ 010383 - 12-
di oxa- spi r o[ 25 tane- fe 8- di one, as described by
Dani shefsky et al. Amer. Chem Soc. 97: 3239

o 4¢3 PRk g e Gz O fy.
zz YR RL.2 YR R 2) cglcllsatloanleztR'
R'z Vilia O XCH, acx" 0 14, R26 N5 Oo R'1

C]—I9_1<\X\szIIR RIla
5 o) (V¥

(o} r®
(Hi),T"@/\ R

with an acylating agent of formula Y-CO-(C,-Cs)-alkyl or Y’-802-(C;-Cs)-alkyl, wherein Y
and Y’ represent an activating group, e.g. a halogen,

to obtain a compound of formula Id*

NHR®

f;(:?” "
ey

10 wherein RS 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 [Tkuta et al, J. Med. Chem.
30:1995 (1987)] to obtain the intermediate of formula I1Ia, may be in inert solvents like
15 dichloromethane, ethyl acetate or ethers in the presence of 2 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 Illa may be with bases like
- sodium or potassium hydroxide in inert solvents like dichloromethane or ethers ata
temperature of from 0°C to 25°C. Intermediates II wherein R* is H, i.e. compounds of
20 formula Ila, are prepared by reacting a compound of formula V with 6,6-dimethyl-5,7-



Rt.z Another nethod to prepare conpounds of fornula I
i nvol ves cross-coupling reactions of aryl st anneielarch 2007
[Lam et at, Tetrahedron Lett. 43:3091(2002)],
WO 29¢/9268%6r onat es [Lam et at, Synlett 5:674P¢TERIEBO103HaN
et al., Tetrahedron Lett. 39:2933 (1998)] or aryl
hal i des [Buch- wald et al=12-3. Amer. Chem Soc.

118, 7 1996 with th rrolidone
o e s L4 Gioerr dssenboRpy s nE AR 1 e GO Soc.
973%3[9(1@75)93IXRH /1 O1 Y\ |l Rrcat Fe - Y\ Rz x zt

RHzt 12/ RRL.z VIII R" I .wherein LG is hal ogen,
Schgm? C, Br or I, or SnR3 or B(OH)2. In accordance

h the present invention, a possibility to prepare
conmpounds of general 15 formula V, wherein -X-Y- is

-CH2-O, i.e. conpounds & formula Va, .S shown in

scheme 3: The i nt'UPFEES e of forqul

accessi b/t Y omgh nudeopl i c substi

ar o't i _cf(on‘peuﬁats-—e# fF&;@/ab‘(

p-§,u e%vb)gg,sggnoupsn AN At al cohol s
| a XK'Leavi ng groups ara-position can be,
e gﬂ hal #gens (F) d, Br, 1), toswyd ates, nesyl ates
or triflates. These substitution reactions can be
conductgd_ 20 neat or in inert solvents |like for
exanpke/T8)tene or xyl enenesA efefred reaction 16
Mar ch CHV\D 2004/ 0288 P 003/ 010383 -13-
5 tenperafure fs |Fnithe ra of { f r i 50C to 150C.

Al Y ermattvetyr ¢ ﬁameJI a Xl can be
pr epar ed"by Wl'fl er synthesis, starting from
p- ni trophenol s X% and benzylic halides, tosylates,
mesylates or triflates of fornula XliI1. Bases used can

Andiker neetighd to @k@@h&bﬁ@ew&s of foambla b hivelyes s cwdicunpling o¢saswiswh

L R R e e A

SynlettrBad 62000)3 Chﬁn tthb Tebmiyelraf Letir 3011932 (1098)) or eyl hakides [Buch-

walﬂft{% %ggﬁr %&@P?&ﬁgﬁgfﬁgsogg%SWH?th% rﬁespondm% Wrrolidones

10 (schemmi2).r ophenol s. The reacti-on is done as usual in inert
solvents like for exanple diethyl ether or
Sdﬁﬁéﬁahydrofurane usi ng di al kyl -azo-di carboxyl ates in
t presence of phosphines (for exanple tributyl- or
tri phenyl - phosphi ne). tog The key internedi ates of -

formula X'l are redu/c?to the am no conpoundg of

formul a Va

e g

wherein LG is halogen, e.g. Cl, Br or ], or SnR; or B(OH),.

In accordance with the present invention, a possibility to prepare compounds of general
15 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,
CI, Br, I), tosylates, mésylates or triflates. These substitution reactions can be conducted

20 neat or in inert solvents like for example toluene or xylene. A preferred reaction



usi ng catal ytic hydrogenation, |ike, e.g. using
pl ati num on charcoal as the catalyst in |ower 16 March?2007
al cohol s, ethyl acetate or tetrahydrofurane. An
WO 260%BI%at i ve is the reduction of the nitrpeT/Erosp1d3ss

nmetals like iron, tin, or zinc in acidic nedia |like
diluted hydrochloric acid¥r acetic acid. Metals can
al so be . replaced by netal salts like, e.g.,

tempgratirq ip )“-‘gﬁ Feger aifyom 38Ce e Altepgativelpqomppyadef fopsmulpg

XII Zan bé prepRNd®yAdillRmsorrBthertsythedid, btaffag fiddnfp-hitrdphénolsiEViand

bengfiE hifin o plles e sl lormBl T Pt A Dy o

alcohalbegencadciatel (spdiam, fptagsiuar orldkdat oarbonate) Lpdample} for sdlvents

) . d - . - - - b - | -
s ind BB Roll it Bonile RIGHG Reton e et e B R bl W om
20°C ¥-refluy tempSkiutbAnotherkapyeoatnis éieeVitsundbiV-coiding GfnGilz - )

alco%%@ ﬁvﬂh?bn A ﬁeﬂol%.cll‘]x%r}%acéé i-sragnei nLS.{a[TElqths% veggs lﬁffowl a
Pl aFe aceessrbl 6 by o &F AT 'O Feac- "t on 0
exaple disthal ¢theron btahydroeuinasingdiatkybhaedigatbexytates frotheru| a

Voo We i s - 1] 1 - aonat es of
presfice e pibofffla (s gl bl A p ABSRANE! 5
: odji um hydri de, %i el di ng the correspondi ng

10 Thekey intsredinteraf tommilpKHaregedaged to thparaing campeinds pkiermgsy?

usind¥ehtAl g2 9834 MAERBB on UbrcdADasWndeahly: in (v
a g%%%?@g_ ' Ri 5 I\/% Rléﬂxv (al'kyl 0) 2B( o) }th,v1 R

alcobolgysthyl agefate oT tetrahydrofurane. An alternative is the reduction of the nitro-
group by metals like iron, tin, or zinc in acidic media like diluted hydrochloric acid or

acetic acid. Metals can also be replaced by metal salts like, e.g., tin-(II)-chloride).

15 Scheme 3
11 ' R"  cHie
R CH,OH L@/ 2
R
R1
1.2
H12 X + 23 O R
R2 (I:!, ot R iR + X
R N: o R N\O_
HO A%
LG RZ
g2 \A RZ ﬁ) / R Xiv
(0]

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

In accordarice with the present invention, a possibility to prepare the intermediates of
formula Vb (wherein ~X-Y- is ~-CH=CH-) and Vc (wherein —X-Y- is -CH;,-CHp-) is

20  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 XVIL-

Scheme 4
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R22 R23 24 N2 R24 /| NH2 R, R4., I \ \ \ | zz \ Rzz

R Rz R1 Ve RRz R Vb The key internedi ates of 15o1auh 3007

XVI1 can be reduced selectively to the am no-ol efins

WO 2084/026826r nul a Vb usi ng cat al yti ¢ hydr ogendUT@R290BRY3B, g.

usi ng platinumon charcoal as the cata- |lyst in | ower
al cohol s, ethyl acetate ort4tet rahydr of urane as the
solvent, or, b tals or 5 netal salqtsO like e.g.
FPJ n- (| I) chozgl e.L.The am no derivafiyesiof formla Vc
HQbt aff 2 oderi vatives

ormJIa ijms of formula
fion using mps

Yq"'d,?f Qn charcoal as the
ca?tVaI yst Tower &' cohol speévhyl acetate or
t et rahydrofurane as the solvy

t.\ I nteffediates Il can
be transfornmed into conpo \

ds of \formula | using
standard i o procedures he aci ds are activated via
acid chloride (thio chl oride or oxalyl chloride)
or with DCg EDC £fc. and subsequ&nf1yrﬁoupled Wi th
the am m@ R5-MEH2. Al ternatiyely, cof r espondi ng
i gedi ates ||l by
S a RSFMHE I nt er nedi at es
S<2an berlrandéormed intg*The desired conpounds |
Rhierein R4 is CN, i.e. 15 conpounds of fornula I b, by

eaction _wt SO i n.sol
A e e B P
forna{la @b hﬁﬁ@amgtmwdﬂogeﬂah@n Hl&ﬁ&,e uaﬁg Iﬁlﬁﬁlﬁim &o&lat-amamm cata-

st e oot R 5o on BP0 B ORI

metfCultsRAle e Y'lim Y- @N)ndel The an‘uRo derl\@tn?e@ oﬂ%ﬁﬂﬁlla Vckih lid)oblﬁned

004/ 3/ 01038
d‘”%’rﬁ%ﬁ& g AP o PP EOr B e St SE Fopmde
Vb lgdt)mlr@eﬂatiﬁausmgpalledmﬁm:mliafcohllas the catalyst ielopier dléahols, ethyl
acet%te 9%8@? esoﬁf?j—'g{] to a nitrogen atom such as

Ius rearrangenent, via the
formati on of the correspondi ng i socyanate and its

Intetmedittes Tromtbewiaptformddtintol comgpbumlsof formulail veing sfgndapd

pro#ﬁ?xtée grg%@s?g E a&fv‘ﬁ%? waggdtlﬂﬁf‘ldg @Wﬁﬂgﬁ%nﬁfogﬁﬁrﬂm&m@)

or Wﬂﬂ&@@é&!ﬂ%ﬁte andobyeguently, conpledwish the amine R’-NH,. Alternatively,

 the corresponding alkylesters can be transformed to mtermed1ates by ammolyms by

amines of formula R® -NH,.

Intermediates III can be transformed into the desired compounds I wherein Ris 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 iodide can be added to speed up
the reaction (scheme 5).

Scheme 5
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are selected which yield the typical carbamates used
as am ne protecting groups, such as e.g. 16 March 2007
tert-butoxycarbonyl, benzyl oxycarbonyl, or

WO 2004/026826ny| et hoxycar bonyl . Their cl eavagePCTYEP20036010888 ne

follows the protocols which are well known in the

literature. The further -¥ansfornmation to conpounds

of formula | can be };)e.rforrre.d by standard, proceduresb
Compyunds eitiorayladVigan by obtaised sianingrom asiddeputives ofdgpmula I by
nuclEpHiNAhigk@idns fforf a cABYA td\AhiBBEMI UGS, sOFh ARRYEY HERSnn 00T

y condensati on, reactions ﬁf the agj d,using e. é;
Curbiss emesi ek iathe Mamakos eftherpriesngetng isocppaiggnd iis treat-
merit WG ¥aitdle@lohdE ANy tRe piidcRGamindgrbip, methods kioveh pev/sR

\\\ RP 10 ' 21XVLIl - R 15 For the. t. f
froms e o e e casmentst e Blerar oo B ol
are $eledic@ whizh ylld thd @picd vaBahsehesed asHminBastecthgd gtoupsheich as

| §ol h iti d i_bed b .
e B Qs Sivk BoyoRes i, b B ooy Theagree
to thetaeine bolievsale proteold eichatd well knbwh o i literattriesThedither
tranBfiaon WM RREGHeS P! Q¥ pfoRRbY Pldifa plockdiies
suclcrgi by reavsionvith activeted atyl derivatiessteigoaryl haboggnides aranbshidds

or b odBh g relonn SO L i B ARl Rogens,
orby iseeyematest of the resul ting di nethyl -sul foni um sal t
wi th base, such as e.g. sodiumhydride or lithiumor
Schdd@ssi um bi s(trinethylsilyl)amde, in solvents inert
under these conditions, e.g. THF, dichloromethane or
N, N- di met hyl f or mam de, vyig|d thI? cyclised N-protected
product of formula XX VHPFi ation of this
cyclisation procedure®i i bed in 25 EP 985, 665
~whichrefers™to & nroce LOt heé preparation of
3- am no- 2- oxo- p§* i dinek, " Scheme 7 16 March 2007
WO 2004/ 026826 PGRFEP2003/010%83 -16 S CH, Ra H zd
S'CH3 R/ NNHPGV + Rn X |\ RxzO XI X XX HOOC NPG R

Ri
For the preparatign of enantiopure derivatives of formula IV, an alternative route can be
followed (scheme 7). Basically, the protocol follows the conditions described by Freidinger
et al. [J. Org. Chem. 47:104-109 (1982)] where the aniline derivative of formula V is acyla-

~ ted by an N-protected methionine derivative in its racemic or optically active form by

standard conditions of condensation reactions to give compounds of formula XIX.
Methylation with methyliodide or trimethyl-sulfonium 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.

Schem_e 7




RMRR3 NH , 1 xd R/ Noml "NHPGR Nz RU 11 R X

xz0 R\ X YRUOR \ |YRRI1 Rzr IV RU xx R1216 ¥a¥ch 2007

-CHf O : hydrogenolysis R24 / N NH PG xx al kyl afl on HO
wo2m@iieedXa R21 X, Y R23 R26 / N NHR6 X- Y- pC1@i#2006/0103832 S

R~F~yu~_ 110 hydrogenol ysls 0, NNHR6 R21 al Wation

HO J\~I Rn Id Rs R21 In €bBmounds of formula | or XX

where -X-Y- has the neaning of -CH2-O , the op 5

tionally substituted benzyl residgécan function as a

transient group which can ke cleaved by

hydrogeng], ysis. The resp t noll nols Id and XXa can

t hen Zre al kylat@d b f- eM&fft benz group

Uinter (he afor emep, o Senditd ons. As known to those
skiddceth-Th the ar hi s zlocesgmfs only possible on
condi ti'tn that R6 @hd PG are representing groups that
are stable under the aforenentioned reaction
condi ti or,;s f t he hydr ogenol ysg% %10' al kyl ati on
Mnsls of genera M can al so
@ the possibility
'ﬁzh enantio ¢ompoynds from the chiral
gq( (R - or 4%)- nethionvne. In other
géses, separa on i ntoR&nti podes can be affected
accordi ng nethods known per se, either preferably at
an -easy-08t agerdf e synthesis starting with
coﬁﬁ@ﬂﬁfﬁ’bﬁ HePGl | by salt formation with an
pFr—FFFFaCt j ne such as, for exanple, (+)- or
(-)- af‘y'ﬁ?’?enywcet Xlam % and separation of the
di astereonericfsalts by fractional crystallisation or
preferably by derivatisation with a chiral auxiliary
subst ance such as, for exanple, (+)- or
(-)-2-butanol, ' ( ) - 1- phenyl et hanol (+) -
(-)-nment holn24 n [

produc L] %ﬁf

or

R1.2

In compounds of formula I or XX where —X-Y- has the meaning of —-CH,-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 (S)-
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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-17- subsequent cl eavage of the bond to the chiral
auxiliary substance. In order to determne thegMarch 2007
absol ute configuration of the pyrrolidinone derivative

wo 2@bbmktsed, the pure diastereo- meric saltgeEEo03/010383

derivatives can be anal ysed by conventi onal

spectroscopi ¢ nethods, wtir- X-ray spectroscopy on

single crystals being an especially suitable nethod. 5
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followi ng nethod: 20 . The cDNAs encodi ng human MAGC A

Th@ﬁ@i VOGP olfRlsGrd e%?éeéﬂﬁﬁ%ﬁon} RN BRER Bnd Pe@nEENGY

S u3|ng t he ocedure descri bed by Scbl aeger and
Alzlmimesy m@rﬂnp@ﬁleti@@mm ogy 15:1-13 (1998)]. After
“transfection, cells were honbgeni sed by neans of a

Thd$Ha¥thi @b hﬁl"ﬂéﬂﬁﬂr‘ of 8fe cotn o@ﬁs%fgﬁﬂa@uﬁ‘nﬁl befiib®ing njpthod:
. 0, cont aining 0.5 MM EGTA and phenyl met hane-

oS e Bt e AR5 S5 BB Bl

celishdsth) fd%ecﬂﬁe ddvtribet by Séhldegdrand Chﬁkﬂex&eﬁ) [Cyestadhablogntp:1-13

P AR et Prls e b dnd sy wa b oR SRR ERRE

in 2036M TVRGIA baiffer, PGB Ratying 0 5 enM BGTA dnd OiasMadsaytmdthane-

| smégggﬁ'ggag (65 11,00, SROELE O BNOLOTELE! £ A3 Und, afer
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'~ centrations of the conpounds. After this period, the

Wéyag&ggw{kr) alfgr&%ﬂlr am n ety%a%stsﬁgd Wod ﬂ@]l P%%g dihdspRterd-he
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3 [Afa%cg%%&%%gﬂr? 3853169174 (1997)]. Briefly, membrane aliquots were incubated

in 0.1 M 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




10

15

20

25

30

-18- (Roche Bi ochem cals) and 80 M
N-acetyl - 3, 7- di hydr oxyphenoxazi ne (Anpl ex Red, {g March 2007
Mol ecul ar Probes). The sanples were further incubated
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absor bance was then determ ned at a wavel ength of 570
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therapeutically valuable substances,




10

15

20

25

30

‘toyg%fq‘ij ﬁ?ékgze"ﬁsmé@& psoid Mg L2

As nmentioned earlier, nedicanments containing an Active
Conpound and a therapeutically inert excipienticangch?2007
al so an object of the.present invention, as is a

wo 2@pu/exgss for the pro- duction of such nedrcappmodzmiosss ch

conprises bringing one or nore Active Conpound and,
if desired, one or nore otper therapeutically val uable
substances into a gal enical 5 dosage form together
As iehfiored earli¢r, m&m&wcﬁﬂﬁhﬁng:aﬂl Agfve Oenmpowairanidertisrapthtacally
. dosage .can
inef SR SR SR Aeplfd o] W PR OB el S e
ductiza lof peh iedichments whieh cdmprijerteinging onk er Bﬁ)fee”m’iwe/@mdwmée
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mxture is treated with water and extracted with ethyl
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(silica gel, dichloromethane / ethyl acetate) yields 1.3 g (52 %) of a yellowish semisolid.
MS: m/e = 358.2 (M+ H)*.
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Y I T L MR R
300Ah¢ 60.91 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 ( 137 mmol) oxalyl chloride. After
1 hour at 0 °C the solvent is removed under vacuum at RT. The residue is taken up in 1 ol
dichloromethane and slowly added to a mixture of 2 ml THF and 5 ml concentrated
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1 hour at 0 C the solvent is renoved under vacuum at

RT. The residue is taken up in 1 m 35 16 March 2007

di chl oronmet hane and slowy added to a mixture of 2 ni

WO 20iE2686d 5 nl concentrated 16 March 2007 prOYEP2003/010383

2004/ 026826 PCT/ EP2003/ 010383 -22- ammonia. Stirring
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solvents and dilution wth water yields a o
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81.5°C. | -
b) 4-(4-Trifluoromethyl-benzyloxy)-phenylamine




16 March 2007 WD 2004/ 026826 PCT/ EP2003/ 010383 - 23-
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~ crude material obtained is chromatographed on silica gel using a 3:1 mixture of n-hexane
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=3B

i1- (4-enzyl oxy- phenyl)-2-oxo-pyrrolidin-3-yl]-ac
etam de as a white solid. M. me = 325 (MH)+.

| Example 9:  (8)-N-[1-(4-Benzyloxy-phenyl)- 2—oxo-pyrro]1d1n—3—yl]—methanesulfon—

amide



Exanpl e 9:
(S)-N-[1-(4-Benzyl oxy-phenyl ) -2-oxo- pyrrolidi ni@Mérdi 2007
et hanesul fon- am de 16 March 2007 WD 2004/ 026826

WO 2006028282003/ 010383 -25- I n an anol ogous nm&fAEPRek010683AL
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descri bed in Exanple 8d), the reaction of
(S)-3-am no-I|- (4-benzyl oxgsphenyl)-pyrrolidin-2-one
hydrochl ori de wi th met hanesul fochloride in the

In g awdoyors rofniter tcﬁhmdemm'badam;ﬂmhpﬂs 8d), the reaction of (§)-3-amino-1-

(4-4)%1'3%?[-%]1«1(1?12) %21[}5%&18 )a%orgerh lgélb%%eﬁal)r(ig{ ﬁﬁwérﬁlgdcgfoﬁay Ilthe
presge pMitkipthylasir@yiehds| (8)-We(1-(4 benzyloxy—phényl) 2-oxo-pyrrolidin-3-yl]-
megﬁ}xes?férﬂaf[lé s do3-WHid 519:1‘ Hé%&i) I}gm_yl ]-2-o0xo0-pyrroli

- acet am I'n an ano ous manner to that
descri bed in the (S)-3-am no-|.-[4-
Exqumple 100 (9)- Iﬂéh—iﬁ(ggblprqshwylpﬂc) o578l 7 exopreligin-3-yll-
hydr ochl,gii el S obtai ned: Condensation of
(S) BCOC- net hi oni ne and

a) %?%}lgg(g{s gglggfféo ¥2:1es€rhb amp e éa?t(o S'p T!hg (S)t 113111:1)1)0“1-[4-
(3- ﬂ&)m{b%niYM}Bpﬁdnsﬂwwnbﬁ&iﬂ%@?émdxﬂaﬂ&ydeqawam&| -3

Coffenighion gt {sT G- Biehidpihe S LB o MEnlig] phaahind RiShote

3b)] by HB®Ungeldrehd(s) 41 (B-Hnskodentyloxp)-plonylyirbhddsyli-be (S) - {

et LR b b e acid ke By ester ane et iy solido M m/oz

449 @I+H P UTHe folbsting maﬂlyhtwvhartd&yeimitloﬁi yieldshe (88-{ &[4t fluoro-

be ;z%g% phﬁ)ﬁ]gZ gl e§¥ a%led 1yg}~carbamic SPER- wt}ﬁ lefl3: & QShite solid;

=

| MSﬁ b G0 1RAH) om;e)clqamn;ofqhe BOCgrbuslyieldOthe (%)-3-amino-1-[4-(3-

q%?%x?ilb%ilygi’yﬁf)ﬁ%bge ﬁighﬁ%glily dep er@%-%%?%eﬁ 0

301! IMthi)'3-yl } - acetanide In an anol ogous manner to that

?\Pgl' -RE8 - dddr FX PRy BHenyl} BOxB PG ¥lidth 130 - Letdlife
In mm@gous[mnesr to|thas deschibedip Eaupple phethe latetylgtionnifiter (§)-3- o
amaﬁl P}é@(soﬂbg& Bk}%?loﬁ):fal%ﬁéll %?r M&Fé 8_ohd hgaapgm YddsRhe title
compoungjag a white soBd: NS on/e %ﬁﬁ%ﬂiy) phenyl 1-2-oxo-pyrroli

di n-3-yl }- acetam de,

o mcfe - M0b - R iy B e By !

met| i anesul fon
(S) N-{ice[f%més fl uoro-benzyl oxy) - phenyl ] - 2- oxo- pyrrol i

di n- 3- yFI}J Ng@f@.@jlﬁﬁ&bﬁ%@fl&%ﬁf 1]-2- oxo-%yrrohdm -3-yl}-

(S)-{1- | uor o- benz phenyl | oxo- pyrrolidi
n- 3- yl}mf- gyvifenaraided et hyl ester In an anol ogous

menner (g ﬁg gb_eﬁgéﬂo?%g%%@ggﬁegﬂ]%_ﬁ:odﬁymtlihﬁl-s-yl}_

acyl ation o |
| - [ 4- ( 3nretpoesilivesmide ang) - phenyl | - pyrrol i di n- 2- one
hydr ochk@f; 48- (b ad6rd-BRkzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-carbamic

~acid methyl ester

In an anologous manner to that described in Example 8 d), the acylation of (R)- or (§)-3~
amino-1-[4-(3-fluoro-benzyloxy)-phenyl}-pyrrolidin-2-one hydrochloride [the (R)-
isomer is obtained in analogy to the (S)-isomer as described in Example 10 a) starting
from (R)-BOC-methionine] yield the following compounds: '




isonmer is obtained in analogy to the (S)-isoner as
described in Exanple 10 a) starting from 16 March 2007
(R)-BOC-net hi onine] yield the foll ow ng conpounds:

WO 2004/026826- - - - - -- ---- 16 March 2007 WO 208168260383

PCT/ EP2003/ 010383 -26- a) Reaction of the
(R -3-am no-I-[4-(3-fluoroe2benzyl oxy) - phenyl ]-pyrrolid
i n-2-one hydrochloride with acetylchloride yields the

a) Rictiod ¢f1hq @) (3arhinodr [4-(3ehwyd-benziloxyhahyiyil}-gyrrolidin-2-one
o B L0 SoHh) ROEP YR 2% o MO SR -l >

- oxp-Rysidunpryli-dcetprnidedis b whise eolidgvSyohie B3 el - pyrrol i d
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VSRSl s bl
bydroehigtide gthongbeneeBichiarife Helga the GO -oprarhensyl o)
Ph&%‘l]tﬁoﬁpﬁ)}rﬂﬂidm-y RetMansdulfondENss wifile SBR@NIS: Qe 2f37F he
-3-amno-I|-[4-(3-tluoro-benzyl oxy)-phenyl]-pyrrolid
MHED2- one hydrochl ori de wi th net hanesul f ochi ori de

c) R%a@ﬁéifoﬂlgaqsi@)an{}h&-lﬁ[&-gﬁ-ﬂﬁgrof-l%eﬂ%ﬂ&iFEH&)ﬂ] qasfyl)oﬁdﬁagz;one
| ] - 2-0Xx0; pyrr. i.n- 3- - nes onani de, as, a
by Bierigrdsaitamhesaoetioridriadichi & NN Mo bearp orgi R he
phényl] =ﬁoﬁ@3&ﬂﬂiﬁfn[—$—yl@3né‘thd!@§1ﬂfobﬁﬁdb’ hstiteRBRDWIS: m/e =377
-pyLrrolidin-2-one hydrochloride with nethyl

( oroformate yields the (S)-{ -
d) Redctlor Fthd ($pBamiinsaydssuoro-benzyloxy)-phenyl]-pyrrolidin-2-one

h L]-2-0x0; Qysr ol din-3-yll-car add ,net hyl
by giideany i Sty ot he G EEG SRR -
phényHpbe-fiZtolidin-3-yl}-carbamic acid methyl ester as a white solid; MS: m/e = 359
(Mﬁf N-{ 1-[ 4- (3- Fl uor o- benzyl oxy) - phenyl ] - 2- oxo- pyrrol i
M-"3-yl}- formam de A m xture of 188 ng (18 mmol ) of
acetic anhydride and 107 ng (23 mmol) of formc acid
Examsplp i 2p 4R Y-t [44EFluchebesdylosy)- pheagl-2exo-pysoldingrylp
hours.A%ﬂr g‘?gl ing to RT, the mxture 20 is diluted
with 1 o etrahydrof urane and a solution of 213 ng
(7 mol) of (R-3 o
A naitugeof 1.8§ _mg((gs mmg];)_'qfam@in ggdmixi;l? ang§7 yrig (23 mmol) of formic acid
L, BT Bl SRS, e i
i Hyter bl gl tttoy dep mneend asaleion of 71 o7 evatbof (Ris>-
5 AL LAY L5 088 LB hBtand
prshridRyensped frame theesaeresponding hydip@laride by drgetaenbuvith
tridihyBRhiRL, N RHOARG LB 3NHHNRS Ghite ﬁlﬂﬁ:ﬂ?i?ﬁ R0 A3 it AR at

i s separated, dried over sodium’sulfate_ and

 RTdonbhsonthe wonking:ups the enetionTeigtupe s traefed withelishlorgraghape
- an@atefHiel thd odgfnit By & it \QpRate W 8¥ef hodium sulfate and eva%

orated.
e

S AR )

P%@%]f%@{ﬂ%}%ﬂ)}jiﬁﬁf—&ﬂ%ﬁn&ﬁﬂ@w 2Ot SERB MG, hy 2= B30(YHYO |

_ formamde 30 In an anal ogous manner to that
EK%% gré';ﬁ gm&;-ﬁ?ﬂiu%m%génz%{&%)[ %%x%ﬁi-g—r(])xg-fpyrro]idin{”-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



[4-(3-fluoro-benzyl oxy)-phenyl ]-pyrrolidin-2-one with
a mxture of acetic anhydride and formc acid Y(ﬁﬁiagc‘hZOO’/
the title conmpound as a white solid; M5 W = 32

WO 24odfetdpzs. Exanpl e 14: PCTIEP2003101(}383

(R -{1-[4-(3-Fl uoro-benzyl oxy) - phenyl ] - 2- oxo-pyrrolidi

n-3-yl}-urea 16 March 2007 27WD 2004/ 026826

PCT/ EP2003/ 010383 -27- A solution of 250 ng (0.7 mol)
A giflutioR)of 35Gumi (b7 hur[odl}c(f BR)f $Jamm}- béat3Hoory)bepiyboxy)-phenyl]-

pny%é[l?dﬁli ﬁﬁ{h@:@%ﬂﬁnﬁé’ d %re(hg%ua(%i nfl% Fh%d.&s%przopmge in2

I SOpPro

' meNLHrdmttﬂnyllfcfmnmmj@deé te Qo) and treated @ith AG7 g €42 mwhwi t h
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magﬁllyu : c&a%at%l ’f?f‘él r)eacﬂgn mﬁ:&&r@?stl%{d v?agﬁyt@mta%d stﬂ?ﬁlg FERRHNRA

e 1S rrin
forbdnys.Foe thesvorlgng- zp,dlawspep@wn isieuapaeated wgiﬂuvducteﬁ@ressure The

crSde RO RRrituSat RMARRLALRS, mm%vefea%ﬁma flﬁstﬁﬂﬁh&ed ald3ond

crude product is triturated in water

timeingyeicage ofsthylacstateand asatpratedsplytion O&O%wﬁ'dmgﬁwévqnﬁte
Tha rélhaihi!ﬁ 8ol is &J11BNEd GHELAIRY BirBlto 3ive it GYRE nadd: kidhGRcRin,

di The lid :
158 e 6L é&aﬁi&%ﬁ A buesr %ewgv%%ea%a rovgymRdin-3-
yljuieeds ahitafe sylat Mstin/e L8 (MI-E{B1% of theory) of _
(R -{1-[4-(3-fl uoro-benzyl oxy) - phenyl ] - 2- oxo- pyrrolidi

Bx?mﬁé&%o @i%@éﬁj%?sm%e‘%ﬁx?’ ).1‘3’19 ﬂ 2-0X0- pyrrofidm $ )Aﬂf -urea

(S)-{1-[4-(3-Fl uoro-benzyl oxy) - phenyl ] - 2- oxo-pyrrolidi
In pa Znajdgpusimemel o that destaibedjioBxampleridy the attivatof (B <Searhined -

(4~ [(51 ﬂ%%%%}l%ﬁ% BBQ'S' ]= ijrﬁ?fnlhﬁ I{E‘] t&%r 3%?%%@19& ﬁlelds the title

Compoweidaylwbsteeqlmlnhiﬁ =e34r§=s(M+I}é) title conpound as a
white solid; Ms: nfe = 344 (MtH)+. 15 Exanpl e 16:

Exf regb{ ](gﬁ ﬁlgll(é)- 4-’11&@!0%?5@@95 BRI ERY bk AR O TRY T

(S) [ 1- (%eméﬂf?oxy phenyl ) - 2- oxo- pyrrolidin-3-7l]-carba
mc acid tert-butyl ester In an anal ogous nmanner to

a) tégfn A28/t HGhery)- FERAPrFolii-3-y1) NGriANHE RUPRALBAS! Estf

In ﬂqaqabgawwmtbﬂéhgﬁp?ecbm&émw PbbthediyArogenalysis o&hs 4

[1-¢4- F&izﬁokﬁﬁgeﬁ?}glﬂéxo%}ﬁhdﬁ@( meﬁrgalﬁlc a@i:a t{;% Eu?ﬁ%&g [Exlample 8

DI %Mﬁg o C%Ja? tgquar st He d%q’@?ﬁﬁﬂ? ERparad gf B hite wﬁd
quiHtiativé 9ikldé MsHhafe= 01 (M-H)*

‘ b) Eﬁi{ ! &#}(L %&}0[5(5 E?I%%rﬁ"gf g’i@@ﬁ'g )%‘)EIPV‘F O@F grY%rﬁxlgﬁﬁrﬁg g.Crl ltelrt(—:l !

ghatpgous manner to that described in Exanple 2c), the
k ation of th

-Inm GupReRyT o Batciebri b diapls 20) theplilainnedthe (L4

hydrerc)t-plmmt/wz &6t BirrolitiinkB- ﬂa-ciﬂbm{c@bﬁrtaﬂibbfy@msﬂ erithia-
e B TR ot i B o
wh(t&ol&mmgdmﬂmemfl uor o- benzyl oxy) phenyl]-pyrrolid

c) @23 onea{l{zﬂ fed nggq?@q' ]ﬁﬁgﬁ@ S~2”<?n%{l‘1§érocﬁom§]e

In BOMalpgoumadidr m‘ thﬁthhscnbed in Example 8¢}, the cleavage of the BOC—group

of t(he %S)y[i:i [L.ﬂ‘fkg—rfg!g v(ép:ar? tpé}/qyﬁxﬁ/ )oxg rﬁ%%hjjn% y?}xcarl?e%mc ik k.

butyl ester yields the title compound as a white solid; MS: m/e= 301 (M+H)".
d) (S)-N-{1-{4-(4-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-acetamide



butyl ester yields the title conpound as a white
solid; M5: me= 301 (MtH) +. d) 16 March 2007
(S)-N-{1-[4-(4-fluoro-benzyl oxy) - phenyl ] - 2- oxo- pyrrol i

wo 26426826y | } - acetam de 16 March 2007 WO 20P&/£m632%383
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2 Expplgile: Gkt

PCT/ EP2003/ 010383 -28- In an anol ogous manner to that
described in Exanple 8 d),-4ghe acetylation of the
(S)-3-

Inamiandoges4nanderftb tiar destritred yi Bxayplephdnshe hegpgtationlaf dier{S)23-0

. ol 44 . ,

o A Gk p O 2

copgpund 44 a wige splid; MS: 8/F p4UM-tHBenzyl oxy) - phenyl | - 2- oxo
-pyrrolidin-3-yl}- 5 acetam de a)

Exlési%gileﬁ]lfré{ ;(/SP11‘3{16(S'?i[i-!(H@D%&?&%Xﬁif%)w{llﬁﬁ}’-blok@-;pzﬁgl;l]cﬁﬂfstﬁ}-

-carbamc acid tert ester
anal ogou#&< #er to that described in Exanpl e 2c), the
allylation of the (S)-[ 1-(4-
a 2 tl?i'ﬂﬂbr)mb%ng@cy dnl] i2db - BrivlilmCRINEbEmRGLE tert-
b)tm%?l{]f%ﬁ(t?l ester | arr}; e % a)] I?Yio vvithﬂl%
ubyl 85U f | uor obenzyl brom de in presence of potassium
In @A GROOKIuE nith&dr dSthahdesdribed &1 RQAPRIKY tasllelaibh bEthe (9)Hds(4-

hY?%ﬁY’%%f#ﬁ%-gFé-{h’%%ﬁ%%lﬁ{?&%c.%wwwb&}%}% Werple 167}

with 3,6l difludrabemzylbyetnide hi presetle of botagtunacabagadisel dsaiwnistie t o

co{ Eﬁt C?%EIB/&&%S&E%QIS%%%IS (I@I&/‘H)*,t he cl eavage of the

b) (S)f3tAqBn®1 dit-{ 2, 6difmobebenyyioxyjpheindinyirtolidineX-onplydrahlcdida
S ) , : ¢ T hut ;

In f“? #Aéég?g@ﬁ%ﬁr:% ?oa@gﬂacf%\sl%i?ﬁ?% m?%ﬁta{n%té 8%& et e%rrag Bﬁhgﬁobhﬁoup

of 18)(SIN - [-(246-diflp@o dhiehidyloay oplizamiz 42+ axoypyrolidinyd-y1}-2arbamicpyid

aljfln: 3- - ' ] I . l;ogous manner to that
terggg r%s%g%e?@gkb@%@ﬁ%@@}%ﬁ&a?a%ﬁ%@%@& ylation of the
c) {SHN-$1-[4-(2,6-difluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-acetamide

SO i i A Lindi 1
In S LAOSoLs Aen e el eI RO, RSO RSO
amjg-Ld 4B Bickfiuonsberiaon) beny Mrolidipt ofs hyvpohlore yields the
i Db 3 Bifrb.yor.a- xy) - phenyl ] - 2- oxo- pyr
“ﬂ?§%i .'{nnksa[s% -°§°3@ilgl§ﬁ & a#??%ﬁ?l [4-(3,4

-Di fl uoro-benzyl o%_- phenyl ] -2-oxo-pyrrolidin-3-yl}-ca

(3HHtiflnoradensylomy)-nhenaH 2- ogausrdidiantylit o

that desgihpgr i n Exanple 2c), the alkylation of the
(S)-[1-(4-"25

- ) -2- - i din-3-yl]- ' '
- a) {%'ﬂi'ﬂé‘%@'»@ %@gl?l)@rbe[ﬂoxo % rn% I-?a!y%-pmﬁyqli}s}ingg-gd —acTrbgmiacCa:m tert-

bufyl &tadi f | uor obenzyl bromi de in presence of potassium

- In %%QIP nggilg_‘ g;l)ilrigr?elf %I%LIF%%¥EA i% Ex%:%gﬁ-%t] gxeaaﬁ&yﬁtim Io% tﬁe ?S?l[ll-cz&-
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hydﬁky@hﬁ?)@oio—{aﬁrcﬂlﬁhﬂ%-ﬁlﬂfchﬂb@hﬁba@ﬂﬁéﬂbﬁtﬂéﬂd@ hexytiple @)Y
wit?#%'d.@]@ @gne @}(dr.gchl oride _l nt an anaég{%ousltg;?ﬁneie to
) SEOPF TR E’i‘eﬂ‘fiﬂe’é“eé’é?? a-‘ish’é“af eyeeldring §

- colBfSugt Bupvhiid Golid MSh@/e= 419 (M+H)™.

) f1-[ 4-(3,4-dif | uoro- henzyl oxy) - ph | ]-2-0x0-pyrr
DR e e e A T R L
In in dnabogoosnmanid t@ihatadewdfibb®inFhingle 8MHthe dearige oflifle BOEHIroup .
of the (8)-{1-[4-(3,4-difluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-carbamic acid

 tert-butyl ester yields the tifle compound as a white solid; MS : m/e= 319 (M+H)".

c) (S)-NQ{l-[4-(3,4—diﬂlmro-benzyloxy)-phenyl]-2~oxo-pyrrolidin—3—y1}-acetamide




(S)-N-{1-[4-(3, 4-di fluoro-benzyl oxy) - phenyl ] - 2- DXRtapM 2007
rolidin-3-yl}-acetam de 16 March 2007 WD 2004/ 026826

wO 20060bk282003/ 010383 -29- I n an anol ogous nEfARTHokO1068AL
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described in Exanple 8 d), the acetylation of the
(S)-3- -29-

am no-| -[ 4-(3, 4-di f| uor o- benzyl oxy henyl ] - pyrrolidin
In anpanglegons mrRsek mﬂla@hescyibeql wsExamaleS i eacelylnion aftha £5)z3-

amidiy-1-84- %5’4-Hi:ﬂuoN5berH{fl§ 1%?1@13111—255 Bochioriid PRl fhe

5 Tabl et s of Iovm nmposj tion dre produced in
title couppRrad s 6W§1te??§ﬁr¥§ m/e ﬁTéMr"gt) Active ingredient
100 Powdered | actose 95 VWhite corn starch 35 io
Ex&0ply i nyllapletsr ol i done 8 Na car boxynet hyl starch 10
Magnesi um stearate 2 Tabl et wei ght 250 Exanple B:
Tablets of the f.oll.owm ng co t|on are
TS Bt o BhSatin b Broe i b Cobv R At | ve
i ngredi ent 200 Powdered | actose 100 Wite corn starch
64 20 Pol yvinyl pyrreig/Bablet 12 Na car boxynet hyl starch
Ad%gm Agsi um st earatgy 4 Tabl et weight 400 Exanple
psul es 25 Capsules of the follow ng conposition
POHﬁleéEddP@@ﬁﬁced my/ CaPBul e Active ingredient 50

. WihieSinatdritne | actose §9 Mcrocrystalline cellul ose 34

30 Talc 5 Magnesium stearate 1 16 March 2007
Polyvinylpyrrolidone 8

Na carboxymethylstarch 10
Magnesium stearate 2
Tablet weight 250

ExampleB: Tablets

Tablets of the following composition are produced in a conventional manner: -

: mg/Tablet
Active ingredient 200
Powdered lactose 100
‘White corn starch 64
Polyvinylpyrrolidone - 12
Na carboxymethylstarch 20
Magnesium stearate 4

~ Tablet weight 400

BExample 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




WO 2004/ 026826 PCT/ EP2003/ 010383 -30- Capsule fill
wei ght 150 The active ingredi ent having a suitablNarch 2007
particle size, the crystalline |actose and the mcro

wo iyseal | i ne cel lul ose are honogeneously papeeboisolidisone

10

15

anot her, sieved and thereafter talc and magnesi um

stearate are adm xed. The -f30Ral m xture is filled into

hard gel atine capsules 5 of suitable size. Exanple D:
CaPﬂilfe@?W@Shtsol ution Ar5fnjection solution may have the
foll owi ng conposition and is manufactured in usual

Thea&ie Engreﬁﬁ%hlt Hﬁlrfglét?,ﬁltﬁﬂ rihelOsifDthe kﬂrstl]ﬁh'gactgg 44l the micro-

c ac@ﬂ' gd@f%%e Bﬂ“g;énigl%\ﬂw@ @lﬂamwgt%gr wé‘?eé%nggmea e

and ﬁﬁéﬁ@ﬁﬁﬁ@&r&&é 208 /Thé B38 Inixedide is Gl il hhrd élatme capsules
und of the formulal Rz RMRea NR R\

Off‘? R2 wherein5 X-Y is -CH2- CH2-, - CHECH or
- CH2- O R, R-' and R'2 independently from each
ExmlpieD:arIajesﬁadxﬂohﬁdnfromthe group consi sting of
hydr ogen, hal ogen, cyano, (d -C6)-al kyl,

Nakd El ] %

Aalgha8E11 s G} e R B

mappgin each other are selected fromthe group consisting
of 10 hydrogen and hal ogen; R24 is hydrogen, hal ogen

AcB¥e sUBKANEE ; '1.0mg
1NHC 200
acetic acid 0.5 mg
NaCl 8.0 mg
phenol - 10.0mg

1 N NaOH q.s.ad pH 5

H,O g.s. ad 1 ml
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R3 is hydrogen; R4 is -CONHR3, -CN or -NHR6; R3 is
hydrogen or (g -C3)-alkyl; and 15 R6 is -CO H, 16 March 2007
-CO (G -06)-al kyl, -CO hal ogen-(G -C3)-al kyl,

WO 2000026826( Cl - C3) -al kyl, -CO NH2 or - S02- ( Gefibpomlokosks

as well as individual isoners, racem c or non-racemc
m xtures thereof. 2.The edtpound according to claim1l
wherein X-Y is -CH2-O. 3. The conpound according to
Cladtngi m 1 wherein R, R" and R -2 independently from
each 20 other are selected fromthe group consisting
1. REoﬁ%&jﬂm%eme@‘glen met hyl , hal ogennet hyl, cyano,
Xy or hal ogen-nethoxy. 4. The conpound according
to claim1 wherein R21, R22 and, R23 are hydrogen. 5.
The conpound according tg clai/h 1l wherein R24 is
hydr ogen. 6. The conpou atcqrding to claim1l wherein
R4 is - CONHR5, wher y@rogen 25 or

(Cl-C3)-al kyl. A, The oynd according to clai m{l)
wherein R4 isg! 16 e 2007 WD 2004/ 026826
PCT/ EP2003/ 0103 232- & The conpound according to
claim1 wherei R4 is -NHR6, wherein R6 is -COH -CO

(A -Co6)-al kyl, -CO hal ogen-(Ct-C3)-al kyl,
wherem. O (O - C3) -al kyl, - CO-NH2 or -S02-(O - CB)-al kyl .

- X-Pis-Che- @Qﬁpgﬂﬂ:@}aggo@pﬁ m;, to claim1 wherein the

R’ g@%‘ﬂﬁndn ege el Yff?o_rfllg IW}% © telﬁ gqréﬁ e 10 ¢ i ﬁ'@co %grrxls%tmg of
(lﬂ)drﬁgbﬁf h%ﬁ@@l@, (C})- m@hﬂ@mqgﬂ% " di-ag-dlioxy or

he conmpound is sel ect from
gef’ (:4- ny phenyl ) - 2- oxo- pyrrol i di ne- 3-carbon
le R¥bh@R* independently from each other are selected from the group consisting of

( f | uoro- benzyl oxy) - phenyl ] - 2- oxo- pyrrol i di
g's%o%e&%ﬂgi?é% 8 acid nethyl - amide, 10

R“(R&i)rdﬁbgérﬂhﬂageﬁlouﬁfemybenzyl oxy) - phenyl ] - 2- oxo- pyrrol i di
ar boxylic acid am de, (RS)-1-

Ran (qlro Mor o- benzyl oxy) - phenyl ]
R* - a-&m&m&m&)ﬂa}mﬁs-car boxylic acid am de,

R | henyl ] - 2- oxo- li di
R B o Lo g ) g o 2 e pyrrolidl
R® (IRSLOZHOXOO 1@:{ Gs) (lleyt, FCOHubgon{CH L )-dlleph 2G0T Dhealil] -

P SCHD Jic acid 15 am de,
)Fgg%g#oxo 4%?)9@%11 f 1 uor onet hyl - benzyl oxy) - phenyl ]-

- as vpgllraus aididdwi ls@mcza,rrmm ornomeiademinetitiytesthekef.

(S)-N-[1-(4-benzyl oxy-phenyl)-2-oxo-pyrrolidin-3-yl]-a

2.THE E&Hﬂ;cgﬁxd 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 aécording 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 R5 is hydrogen
or (Cr-Cs)-alkyl. |

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



(S)-N-[1-(4-benzyl oxy-phenyl)-2-oxo-pyrrolidin-3-yl]-m
et hanesul f onam de, 20 16 March 2007
(S)-N-{1-[4-(3-fluoro-benzyl oxy) - phenyl ] - 2- oxo- pyrrol i

WO 2?647326??26\” }-acet am de, PCT/EP2003/010383
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R) -N-{1-[4-(3-fluoro-benzyl oxy) - phenyl ] - 2- oxo- pyrrol i
di n-3-yl }-acetam de, (R)-N2{{- 1-
[4-(3-fluoro-benzyl oxy) - phenyl
8. The conapqupd pabidiigko3tayh | whetehohids+NHAR altertin R® is -CO-H, -CO-

1. I
(R Y Ot didech O O RER RN RAP A R S,
Cel=afkgl. (3- f | uor o- benzyl oxy) - phenyl ] - 2- oxo- pyrrol i di n-3-y
| }-carbam c acid nmethyl 25 ester,

0.1 ch}Ii;{oImIEl feckritifd tuqraﬁn@%@elrpmyém%h%ms @) QSRR

di n- 3- y formam d
N- (3-f1 b I h I I
10d’ﬁI"F°§ P 1I1 (ﬁrgiﬂggg I:lglm leIIr %/rel?a)I e) co?np%%d Ilas ?con guI:artlgnI
(R -{1- [4 (3 fl uor o- benzyl oxy) - phenyl ] - 2- oxo- pyrrolidi
11nT13: epljpounideacording to claim 1 wherein the compound is selected from

(P b Ao B Ra RSN s Sl 2- oxo-pyrrol T d
(R("BH‘NG A8l phenil o~ bermyictidin 3piad o 2idanaihphy

roljdin-3-yl}-acetam de,

gs -N11-(S)-[4-(2, 6-difluoro-benzyl oxy) - phenyl ] - 2- oxo
(RS)p¥{4-63- ﬂchm-@nz;ylo}xyhp@;ﬂr}ﬂ%tsmmyd'ohdﬁyéN:-a{bbxyhc acid amide,

I i

T AN e I

h;ﬁ%y(ﬁwﬂ%orgfbemﬂopm) mayldr@e@nodvmhdmeﬂcarhvxsﬂmm@mﬂwl-
(alunﬁ% is CONHRs 16 March 2007 WD 2004/ 026826

/ EP2003/ 010383 -33- conpri si ng reacting a conpound
(R&Z-p@fr lf&t-friflrgomethyl-benzylexgephenyl JRyrroliding-p-casbexybieacid

Rzgmldguz wherein R, R.I, R .2, R2I, R22, R23, R24,
and Y have the meani ngs as defi ned above and R
(R$)siﬂ§faﬂd@éﬁfreﬂuoe@letmé)bﬂmw@wpl@nm}tpmrrahdlaerﬁrverhw licacid
fohmﬂ VR R5, wherein RS has the above neaning; (b)
reacting, a conpound of fornmula Il

nprj si n
(S)ﬁé [IT;QQ gI;I;zon -phenyl) -oxo-pyrrolidin-3-yl]-acetamide,
(5)-N-[1-(4-benzyloxy-phenyl)-2-oxo-pyrrolidin-3-yl]-methanesulfonamide,
(8)-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}-acetamide,

(R)-N-{1-[4~(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-methanesulfonamide,

- (8)-N-{1-[4-(3-fluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-yl}-methanesulfonamide,

(8)-{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,
(8)-N-{1-[4-(3-flucro-benzyloxy)-phenyi]-2-oxo-pyrrolidin-3-yl}-formamide,
(R)-{1-[4-(3-fluoro-benzyloxy)-phenyl}-2-oxo0 -pyrrolidin-3~yl} -urea,
(8)-{1-[4-(3-fluoro-benzyloxy)-phenyl}-2-oxo-pyrrolidin-3-yl}-urea,
(5)-N-{1-{S)-[4~(4-fluoro-benzyloxy)-phenyl] -2-oxo-pyrrolidin-3-yl}-acetamide,
(8)-N-{1-(8)-[4-(2,6-difluoro-benzyloxy)-phenyl] -2-0xo—pyrroiidin—3-y1_}~acetamide and

| (8)-N-{1-[4-(3 4-difluoro-benzyloxy)-phenyl]-2-oxo-pyrrolidin-3-y}} -acetamide.

12, A process for the preparation of compounds of formula I according to claim 1 wherein

(a) R*is CONHR®
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R2 N~Hal Rul r1 R3: o R(IlIl) R21 ~~ x Y\ RI12

wherein R .i, R .2, R2l, R22, R23, R24, R3, X an@M¥rch 2007

have the neani ngs as defined above 10 and Hal is

WO 2inamgen, Wi th a cyanide salt; or (c) RipcwEPdobioiss

conprising reacting a conmpound of formula IV R3 Rzs
R24 N~NHz RX \ R32 O (I1V) -3zt Rvz 15 wherein Ri,
Ri.2, R1, R22, R23, R24, R3, X and Y have the
COWé’alﬁ’P&Ef‘éc%aG@ﬂiPﬁ%ﬂ%ﬂf@Wﬂanth an acyl donating
agent of formula Z-COH, Z-CO (£l -C6)-alkyl,

Z- CO- hal ogen- (O -C3)-al gyl ,—£-CO O (C-C3)-al kyl, or

Z-S02-(Cl-C3)-al kyl w# NZ o8f activating group,
e.g. a hal ogen g anhy with an isocyanate.

13. A conpound, 22a%cordl ng to claim1, WHen

manuf act ur ed g 20 according to claim12.
14. A compound @& the fornmula I* 16 March 2007 WO
2004/ 026826 PCT/ EP20031010383 -34- R MRAN R o R23 0

w}fe}elﬂ RLR Rl QRR“ RWT R‘MnR%{ ahdY e%l@gih l’rlﬁ% s as defined above
H 0 E VJ«IVSKJ cyano, Xy or
an m&g r aﬂr 1-Calwdbdly; T R21, R22, R23 and R24

with@OREACSTTSnyuld HANURE 3afiret RFeHas a{e%b%hﬁé‘ahﬁfi fromthe

(b)gﬁ@ueNconm sting 5 of hydrogen and hal ogén;

comprising reacting a compound of formula Iif

HS
R23
R N Hal
R‘l.'l
1 X“Y o o (11T}
R le
H1.2

wherein R, R™, R™, 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

RS
T
R? N NH,
K| R
o) (Iv)
S PRe
RE!
R1.a )

wherein RY, R™, R*, 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-Gs)-alkyl, Z-CO-O~(Cy-Cs)-alkyl, or Z-SO,-(Cy-Cs)-alkyl wherein Z is an activating

20

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
accordmg to claim 12.

14, A compound of the formula I*




R3 is hydrogen; R4 is -CONHR5, -CH2CN, -CN or -NHR6;
R5 is hydrogen or Cl-C3-alkyl; R6 is -CO (O - Cop MudrklyR007
O -S02-(d-C6)-alkyl; and 10 nis 0, 1, 2 or 3; as

WO 264926826s | ndi vi dual isoners, raceni c or NPOFERCBITIE3S3
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m xtures thereof. 15. A pharmaceutical conposition
contai ning a conpound accor#ing to claim1 or 14 and
pharmaceutically acceptabl e excipients. 16. The
phar maceuti cal conposition_acco S ng to claim?15 for
use in the treatment apd §15 /pr vention of diseases
whi ch are nedi at ed byH 0Xi dase B i nhi bi t orp)
17. The phar maceutig s} bion according to claim
15 for use in @® eaPmeni Bnd prevention of
Al zhei mer' s di sease¢”and s€nile dementia. 18. A
conpound according to claiml or 14 as well as its
W}{f?ﬁ%Prmceuti cally acceptable salts for use in the
R't (Rl SRAhaRigelR (G VENalIL cpeas Tee cus :
28 G0 %u %zgccg?ldi@ézla oqgf%iq%?%?%fﬁﬁﬂ%ggﬁaﬁeﬁ (Eggé)ls fﬁls(%’
R'oRar fra@ad &) dadependenfiizom strheothes preseleeied from theemenpaonsisting
ofofhﬁﬂbg@mﬁﬂhﬁog@[ the treatnment and prevention of
Rgdh%?%ses whi ch are nedi ated by nonoam ne oxi dase B
i 8T 6™s. 20. The use according to claim 19, wherein

Rt lise-QiDNHAS eCHSCM)-ZNair PRIHRS; di sease or senile

Rs d ?sq%r%ég%n aor Cl —Cg,-alkyl;
R® is ~CO~(Cy~Ce)-alkyl or -SO,-(Cy-C)-alkyl; and
n is0,1,2o0r3;

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

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

pharmaceutically acceptable excipients.

16. The pharmaceutical composition according 1o claim 15 for use in the treatment and

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

17. The pharmaceutical composition according to claim 15 for use in the treatment and

~ prevention of Alzheimer’s disease and senile dementia.

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

| for use in 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.



