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| M DAZOLE DERI VATI VES, PROCESSES FOR PREPARI NGTHEM AND

THEI R USES The present invention concerns im dazole
Wwa@leooswsLi8%/es, processes for preparing them PCT/EP2004/013516

phar maceuti cal conpositionsl containing themand their

use as pharmaceuticals. European Patent No. 0 162 036

di scl oses conpound (S)- -ethyl-2-oxo-|-pyrrolidi ne

acetam de, which is known under the Internationa

Nonpri¥BPAZPEE PEREYATTEES | RRAGTS S AP REEVBIN G E@QWD JHEIR

| aevorotary conpound, is digst®sed as a protective

agent for the treatnent and prevention of hypoxic and

I schene prdsymna@@ibﬁssﬂl@ms @iidadol: Geivhtivds, precassesfor preparing

tﬁ%‘i%hﬁ épﬁg%g’ggl ot Cc{nh%gmeft{lelcf:l [ (n%‘a?“é%%‘u on for

phfrincdveiiticdims been dermnstrat ed that its dextrorot atory

enan t acet am de,
C a0 et R N1 66 o dhedild Alphthulie S0C

(D mmwoyoﬂmhé@p |a9¢twucteewmh igkgowp pinger the fpfiernagional
Nﬁﬁﬁ{ogﬁe@ky Nhrh9 32 kvetZhcbiand3- 203) Bel avin I. Yu. e al.
Far mat sevti cheski i Zh fo (?ZQ 2(% ét? 102

7 4- %ﬁjetla@%e%ﬁe]gevorotary compoun 1sc as 4 protective agent for

tlhe {réat{debt bed pratttaaali hiypgid @id ysblieﬂﬁe ytier s@iredsinonef dadentral
ts anticonyul sant iy .1 | Si y

nBrvgﬁs %sﬁ?]ranil 15 f:om%o n;l(:iI na.!slgn%gaczhgf gje g?%&g%gﬁpgsfl ef)h&%gr, a
tigrapnsicrindieativar fkeewhichiinipasovesd depensipaiad ileat isaisairpiogagory
eh&lt%?e 13RPE! %{thﬁ Beoxb gh dhaﬁletela%{a%@g %Js%nel\ém’fsmﬁ European

ound havi or a pharmaceuti cal 'X
Pats@ Nea®ILE5 949 lt m@%ﬁﬂy laclﬂs arHEERGIVES Aty §F Hg &
PRhKNdcol. ¢ Yed29.addoy h93- baia)ogen hydroxy, al _kg_xy, aryl oxy,
ester n tro 0 uani di ne
dor | BT bE Yt £ TSR ene R durpaypaD: 98 o-10, 74
78y isslobdsonyi- [1I—Ebés‘r)zirﬁﬂdhidl-rlwnetl@ll]yl—pyﬁrcﬁlidmydne adyits @nticonvulsant
het rocycl e; is hydrogen, alkyl, al koxy, am no,

gen, hydroxy, ester, am do, nitro, cyano,
C ar bdinlasenovo sur@nymglyubgem imlmég}bﬂt Ceélakyﬂnldwol@ﬁ@ﬂ"aﬁﬁsn o,
dBabagehe rﬁﬁfﬁ&ﬁ%ﬁnﬁﬂ% era%%g@?roﬁbﬂtfegi cyano,

car bamate, or ar or and can form together W|th he
i 45 6P PR IEHETRP (G PSS i empeing b aving the formula

I or a pharmaceutically acceptable salt thereof,
4

. R
et
R® N~ O

R2
6/)\
RR N/g'Rs
R1)Q N
wherein

Rl is hydrogen, Cj.gq alkyl, Cg.g cycloalkyl, halogen, hydroxy, alkoxy,
aryloxy, ester, amido, cyano, nitro, amino, guanidine, amino derivative, alkylthio,
arylthio, alkylsulfonyl, arylsulfonyl, alkylsulfinyl, arylsulfinyl, aryl or heterocycle;

2 is hydrogen, Cj_gq alkyl, alkoxy, amino, halogen, hydroxy, ester, amido,
nitro, cyano, carbamate, or aryl; ‘

R3 is hydrogen, C1.90 alkyl, alkoxy, amino, halogen, hydroxy, ester, amido,

nitro, cyano, carbamate, or aryl;
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cycle R2 is hydrogen, alkyl, alkenyl, alkynyl, aryl,
azi do, al koxycar bonyl am no, aryl sul fonyl oxy or

whedosodaygxl e; i s hydrogen or al kyl; or and canP¢DEP2004/013516

toget her a cycl oal kyl; is hydrogen; or and can form
together with the 2-oxo-1-pyrZolidine ring the

follow ng |, 3-di hydro -2H i ndol -2-one cycle R13 R12 Rt

R14- RR3 A1 RPACRGHR otk witR7itleS nhmlzrow SR 1Bk Afking 1H-
are |inked together to forma cycloal kyl; ﬁydrogen
bepgigigasple e 0, cyano, alkyl or is hydrogen, al kyl ,

hal ogen, hydroxy, al koxy, aryl oxy, ester, am do,

cyano, nitro, amno, am no derivative, a
aryl thio, alkylsulfenyl, arylsul fonyl, aRkyl sulfinyl
or arylsulfinyl; ig hydrogen, alkyl, halog

al koxy, aryl oxy;Ne am do, cyano, ni
kyl thio, arylthio, éiﬁ

(<M}

am no derivativel=

aryl sul fonyl , RAf kyl'sul finyl or aryl sulfirnyN; is

hydr ogen, hal ogen, nitro, cyano, alkyl or al koxy;

hydr e hydﬂagé@g@hz@ Salhgld@@@ alkériyl,0 Cohfy Giefyl, aryl, azido,

ete c am n o0 ubstituted or
Beneeirhredng harsER oy S e

uhsubstltuted or
subsRﬂ%LﬂladirbgﬁmQQmoaJWdrogen al kyl or hal ogen;

RS L Sp@yfh 288Nandbiy &uﬂ%‘ vibhityt he proviso
t hat 54 I's g?ffgpent f%%n1hydr g eh 1
is hydrogen;

or R4, R4a and R can form together with the 2-oxo-1-pyrrolidine ring the
following 1,3-dihydro-2H-indol-2-one cycle

R6 is hydrogen or Cy_gq alkyl;

R7 is hydrogen;

or R® and R7 are linked together to form a Ca_g cycloalkyl;

R8s hydrogen, halogen, nitro, cyano, Cj_9 alkyl or alkoxy;

9 is hydrogen, C1-90 alkyl, halogen, hydroxy, alkoxy, aryloxy, ester, amido,
cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl, arylsulfonyl,
alkylsulfinyl or arylsulfinyl;

R10 js hydrogen, Cj.9¢ alkyl, halogen, hydroxy, alkoxy, aryloxy, ester, amido,
cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl, arylsulfonyl,
alkylsulfinyl or arylsulfinyl;

Rl js hydrogen, halogen, nitro, cyano, Cq_9q alkyl or alkoxy;

R12 s hydrogen or halogen;

R13 is hydrogen, nitro, halogen, heterocycle, amino, aryl, Cj.g9g alkyl
unsubstituted or substituted by halogen, or alkoxy unsubstituted or substituted by

halogen;

R14 is hydrogen, Cy_oq alkyl or halogen;
R15 is hydrogen, C1-90 alkyl or halogen;



represents a group of fornula The asterisk * indicates

the point of attachnment of the substituents. In a
w@e@ses4ierl enbodi ment, the invention concerns BCT/EP2004/013516

conmpound having the fornmula I, their tautoners,

geonetrical isoners (includiny cis and trans, Z and E

i soners), enantioners, diastereoisoners and m xtures

ther gah tht Pl thdt Akl BRSSP E8nhydrbEeSwidn

stereoi soners), or phagnaceutically acceptable salts

thereof, R- (I) Ri1- erein is hydrogen, alkyl,

cycl oal kyl, hal ogeny droxy, ester, amido, cyano,

nitro, am no, guani ¢gi.né, al kylthi o, al kyl sul fonyl,

al kyl sul finyl, ary oM heteracyele. 1s hydrogen,

al kyl, hal ogen, cyano, est &rr car afal e Or am 0; IS

hydr ogen, cyano, al kyl, hal ogen of ester; or and can

formtogether with the i m dazo | ngethe foll ow ng

| Hbenzi m dazol e cycle R2 R R4 drogen, al kyl,

al kenyl or aryl; R is hydrogen; d¥1drogen; or f

together with the 2-oxo-1 -pyFrolidine ng the

fol |l owi ng I,3-dihydro-2k+ﬂ%dol-2-one cycle R ,4a N

i's hydrogen or alkyl; R7 is hydrogen; or and are

5  |inkede hagediheindi@utf OO RufYE h8akkhbat of the substituents.

In a preferred embodiment, the invention concerns a compound having the

formula I, their tautomers, geometrical isomers (including cis and trans, Z and E
isomers), enantiomers, diastereoisomers and mixtures thereof (including all possible

mixtures of stereoisomers), or pharmaceutically acceptable salts thereof,

10

wherein

R} is hydrogen, Cj_og alkyl, C3_g cycloalkyl, halogen, hydroxy, ester, amido,
cyano, nitro, amino, guanidine, alkylthio, alkylsulfonyl, alkylsulfinyl, aryl or

15  heterocycle;

R2 is hydrogen, C1.-920 alkyl, halogen, cyano, ester, carbamate or amido;

RS is hydrogen, cyano, C1_9g alkyl, halogen or ester;

or R% and R3 can form together with the imidazole ring the following 1H-
benzimidazole cycle

20

R4 is hydrogen, C1-90 alkyl, Co_j9 alkenyl or aryl;
R44 js hydrogen;
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is hydrogen; is hydrogen, alkyl, halogen or al koxy; is
hydr ogen, hal ogen or cyano; is hydrogen; hydrogen or

wh2006981188 hydr ogen, hal ogen, heterocycl e or al RgI/EP2008013516

hydr ogen; hydrogen; with the proviso that is different
from hydrogen when *N -R RL Rl represents a group of
formula The term"al kyl", as used herein, represents

satu&gﬁgﬂ_mg%ggvalent hydr ocar bon radi cal s havi ng
strai ght g%l ranct%ed) or branched or cyclic or

combPha& g‘ pd R0 £tk AR dpdelirani Wih tho @-e%pr bigwraliding ring the

flo®ied BBldvhylrd OFCaRIBPY-cakep@e NOre preferably 1-4

carbon atons; nost preferred al kyl gr oups hewve 1-3
carbon atons. Al kyl noieties nmay optiRRally be
substituted by, 0 5 substituents inde

sel ected from up consi sting %& 4l 0gp

hydr oxy, cyano, azid aryl oxy, al koxy, 8lky '

al kanoyl am no,R nyl am no, ami n%grborm ,
met hyl am nocar bonyl,; di net hyl am nocar bohyl or aryl;

USuathsgy&%Eeggpéq_()Qﬂwﬂhe present case, are nethyl,
ethylv.n-propyl, i ~ptopyl, n-butyl, i-butyl, t-butyl,
1- ety BYo9¥E™ n-heptyl, 2,4, 4-trinmethyl pentyl,

N- deGyIR6 &I FOT aratdkel todethdrltt @sra®@ 03y cycloalkyl;
2-brg§p-%?%-difluoroethyl, 2,2,2-trifiluoroethyl,

3, 3, 3+t 8F%propyl, hydroxynet hyl , cyanonet hyl ,

azi dafes hylisogémoet yh altiyhdakegeh o alkoxy;

(propy10 j t hyl | an nmet hyl ,
(4-c@%rg%k?eﬁgg%?ﬁﬁ?ﬁﬁP?&gén§§¥?gg%%ﬁ%nylethyl or 2-
( met RAltihpdregeryl . Preferred al kyl groups are nethyl,
ethyhﬂzqggﬁggggnoghg%?gyl, n-butyl, i-butyl, t-butyl,
1-eth]5prog¥l, 2,4, 4-trjnmet hyl pentyl, chl oronethyl,
tri f IRIordHEYRGsD: hpllogen. heteyocyids getiy0, 24X} dr oxymet hyl |
cyanaiBtibyuldrogen;donet hyl , (acetyl am no) net hyl ,
(propignyl am no) net hyl , (benzoyl am no) net hyl or
2-(ng¥%ﬁ¥¥W5%§%’hyl. More preferred al kyl groups are
met hytith @elpyévisatat &yis differortdipyh hydrogert yhen

azi donet hyl or trifluoromethyl. Mst preferrgﬁ al iy |

groups are nmethyl or n-propyl. The term o
"cycl oal kyl ", ag” used herein, represents a nono eAtR
group of 3 & 3 *N
— R —_ R
R1 R1 N

represents a group of formula

The term “alkyl”, as wused herein, represents saturated, monovalent
hydrocarbon radicals having straight (unbranched) or branched or cyclic or
combinations thereof and containing 1-20 carbon atoms, preferably 1-10 carbon
atoms, more preferably 1-4 carbon atoms; most preferred alkyl groups have 1-3
carbon atoms. Alkyl moieties may optionally be substituted by 1 to 5 substituents
independently selected from the group consisting of halogen, hydroxy, cyano, azido,
aryloxy, alkoxy, alkylthio, alkanoylamino, arylcarbonylamino, aminocarbonyl,
methylaminocarbonyl, dimethylaminocarbonyl or aryl. Usually alkyl groups, in the
present case, are methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, 1-
ethylpropyl, n-heptyl, 2,4,4-trimethylpentyl, n-decyl, chloromethyl, trifluoromethyl,
2-bromo-2,2-difluoroethyl, 2,2,2-trifluoroethyl, 3,3,3-trifluoropropyl, hydroxymethyl,
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carbon atons, usually 3-6 carbon atons derived froma

saturated cyclic hydrocarbon, which may be substituted
Wwho0an05418%1i t abl e group includi ng but not |i m tRCI/EP20041€13516

or nore noieties selected fromgroups as descri bed

above for the alkyl groups. Preferred cycl oal kyl

groups are cycl opropyl and cycl ohexyl. The term

rRokRIWL" aszdednfier ei N, JRBIRSRBISetAl Al glmopmnylammo)methyl
){)ranched or cyclic unsaturated hydrocarbon radicals

(hengosiBPinalnShe. ¢ Msriagrorherrigmatiyle a8t Bhe 2- Phenylethyl or 2
(rﬁ@ahleﬂﬁlﬁ)@ﬂﬁr@ rerefetbd au@pgldm;@w& ahdthylg eyl 2h-APRD A-propyl, n-butyl,

R A e R S T

22.8-tafbiceogghyiu pnydmxmhetﬁyhg cyutorretihyl) amdbmelthyb @aoeyamino)methyl,

(}ggélgrtl}ﬂgﬁjg}okrg?fhgle ups(%&ia[é-ﬁ {H‘ng% %ﬁ gﬂjélg)gﬁ'gfl alplgx\{e preferred

aliyh egrpbps v iavey | thetbpt i ol ynwm i tltnreﬁylbyn Putyl, 3azidomethyl or
nﬁlﬁl&&%@&yl 'ﬁ[o%f ﬁxfefe@féd%h&ﬁr@fbu& &%Qmethﬂ Jrhﬁﬁfgp?ﬁ ent

case 2, fluorovinyl. The term "al
usedTH% fEFh CY?I%%%S é‘ﬁtvs%egtlff‘éiflahfepf?ﬁe&#c% awnewale%grpep of 3to 8
cirypdh @€ahd) Gﬁuﬁ@gdsiﬁaiadeH atoididatel Gfsn khat@ated cyclic hydrocarbon,

RSSO SO S5 OGS B o o
nare m;);etaa delbetied g‘onpgrp‘@m lals ydesertistdi dhwve ¢brb§ue algyl groups. Preferred

i‘m. %&'epc ng‘l‘"‘? ﬁ]&gh&% limted to one or

I es groups as descri bed above
for tThe talfﬂky Plkgmdu Bs. uﬂﬁﬂeihélfeabl 1epsesentsk §iagichy rligpchest gr cyclic
uhadt0eape ﬁ&a%eé/rborg FRlda1 BALORbIYBYAS ﬂ{e@é@hamﬁg% BSast one carbon-

Ltl’allfleg(i X(Preflxes such as_ "s" t he

CHiPRR ‘%Oélb bond, ogiAjping zsll?uf%fpmj‘ aé?ré‘s’bP%ﬁﬁ‘?fﬁ@éf usuaﬂy 2-4 carbon
atb@id. VAlkemwe Sgrode atee beingabptiondy ssedittiedewith a8y suitable group,
.defi.n S tlonaII substit 1to 4 i
RRE PrEReE TR 2R AP Roik BUBRLE Sl o Wl gifhod s cencrbed
abgwnir thkkadkyl, gradlmlllﬂs’madly ahka,lkerml greuplos gvhafvér(vbyly optionally

shalRaRA l:%rr 45 'sdﬁa%ééﬁ aHéfe enﬁkgfl@u@éuglr%pﬂﬁe@‘%&ﬁ%ge is 2,2-

case are p enyl , Ioro
dfuervgndphenyl , 4- quorophenyI 3, 4- dlfluorophenyl

3, 5- gthé it9h O‘Bjk?ﬂs?&l’} as 3I§élai ﬂéﬁh{l f' b@s‘aﬁﬁbh §(ﬁ}¥1ght branched or cyclic

hgdrgc%rb%{l:rf %hgoral(,)o F&:ﬂg%gﬂatlogls A reP F(Pril or gphe iﬁ;\ﬁt one carbon-carbon
tl?oplabodd 2ortainthigf iuar@ﬂkmm;dtoms preferably 2- 6 carbon atoms, and being

o§ lﬂ%ugftﬁugedtt;e)h%ﬁgus%r% ggyoug H( ?Jﬁﬁ%ﬁh%’ n?taﬁﬁélte@ EPERSor more

uor o
mplfzth‘;ls (ﬂebﬁtﬁé rfydm gzpufpk @gr@fpﬁ@ehw abgvesforijth¢ @bwb grrepyp| Preferably an

aﬁqyéyl ﬁbﬁﬁ 140f 9@3@%&1@1 hbQ Braftsalibyh9r gRRsNY!

trifiuoro
2 4, ?r?ﬁlﬁ’sf‘ill%félfﬁfgh%ﬁwm‘? sush 5§} Jor bpheshihe likg (g.¢5"-propyl”,
bulyl') btdinaaghangtivaived- azi do- 2, 4-di f | uorophenyl Most

gf fer S‘%% geg‘ﬁ‘g‘r ll’: g%ggegg}e?%ﬁ'b ?shgﬁéﬁglas p%%n}glr %%ongﬂy Substituted by 1
t@ 4 3ubstituehisuodepehdently, se2¢cted friomi hilogamo phamy |alkoxy, alkylthio, C1_g
aﬁ{y?’orSézticid., E;kéf%&?%%ﬂ&élm og’ 'a%id%.' Usually aryl groups, in the present case are
phenyl, 3-chlorophenyl, 3-fluorophenyl, 4-chlorophenyl, 4-fluorophenyl, 3,4-
difluorophenyl, 3,5-difluorophenyl, 3-chloro-4-fluorophenyl, 2,3,4-trifluorophenyl,
2,4,5-trifluorophenyl,  2,3,5-trifliorophenyl,  3,4,5-trifluorophenyl,  3-azido-2,4-
difluorophenyl or 3-azido-2,4,6-trifluorophenyl. Preferably, aryl groups are phenyl, 3-
chlorophenyl, 3-fluorophenyl, 4-chlorophenyl, 4-fluorophenyl, 3,4-difluorophenyl, 3,5-
difluorophenyl, 3-chloro-4-fluorophenyl, 2,3,4-trifluorophenyl, 2,4,5-trifluorophenyl,



10

15

20

25

30

35

trifluorophenyl or 3-azido-2,4-difluorophenyl. The
term "heterocycle", as used herein, is defined as

w0 p@basilgg) an aromatic or non aromati c cycl oal RgI/EP2004/013516
noi ety as defined above, having at |east one , S
and/or N atominterrupting t#e carbocyclic ring
structure. Heterocyclic ring noieties can be

z@,fg L ERRkdphesHbS B4 sitiad M pRLAY cqr O8lR%ideN2, NAURPEHHAPD Most

tional 'y, one of the carbon of the carbocycllc ring
P rTFelt %W’egrﬁH?S BE Plegicédhigyoriesh soliyropisiyh) §.§-diftuorophenyl,
2/3e4-BiRGYSPhesylar € 2;pptiridMbropBemyr i dyR,s, &h@ﬂ!ﬁdrdyﬂmnyl 3,4,5-

TR R T

| - meTiwy terinHthpterdoptle 2 - a4 usekithnyinaiSOdleﬁﬁegt las théHpstingzaal aromatic or

n%r:l é.hcing)a?tg: tl%' %lgﬂg?r éfP)éS c}_el_lfpgelcfrl)é%o ?L{L:a%;l;%l,at least one O, S and/or N
afjorrp jrgenrhptiny ﬁﬁoparboysrchc FiEE dirpetuns| Hatefospells ping|moieties can be
oﬁtﬁ')’daﬂ% gé‘gs@tut%d%aall«gyl fg?&l})é' or! ﬂﬂlé@eﬁ@éﬁh opi?toﬁ/ahly one of the carbon of

| -1 Him dazol -

the. %‘?WFMI ring §tRICYRS WAy ?;’F refﬁ?“’eﬁdé?yr%aafll?éwr Heyalivelaetgrogycles are
21ty degpyridid,y| 4-pynidyB- t Rifagyiaz d-fidyly| |, 2-thienyl, 3-thienyl, 2-

lwg%v?zrgllﬂ ]OyﬂfI (ﬂyn'?fl ?r S)il | H‘B‘i}ﬁ’ﬁ ?ﬁ f}’wﬂt E-}lﬁe J[Pg pygazol-2-yl,  1H-

piaadlgEn4-cldors- isethyielte pyrazolr d@shlam aﬁetﬂimﬁthyl—lH pyrazol-4-

ylchi Q?hplgadlgop Bﬁ‘es 1 ldHQétg F4- -idofifl r a0l '}ﬁﬁr 109£ Pr%thyl-lH-

rrne romne an uorin Pre

irpiflezoh Ludy | et OR-Heldand- Sl ooF n@-muiel-i g ipiazol 43T Preferred

het@ydéméé/ are. qHsmﬁ@&@h b%ﬂellri’; 3-USRARSANLS, AHBpRERIS-y], 2-furyl, 3-
as. used herein,

term"al kox
iy Pt e PO P b S PER RS i 1 R 1 S an
al ky1rhg @t shasgedef A @dedherstn, Rerides madatahk 6K yhigrifelpbromine,

ﬂugrme 1081%% Ushe tq'lram?g ak yzlar%xzhfoa&e \Bﬁo gd haﬂs ﬁ]ﬂorme Preferred

représents a grou Sr Wl eren
hdpghmgwoﬂpmmaabﬂ@@hﬁﬁ@@c@huu@ Preferred aryloxy group

is ph ﬁg{)e h;uj}% eggn s&® Iﬁglj‘el’l r gd Ieou%lcg ormula OH
opefEhkm, -ARBa IELE tory

represen rern
al kyhejtesirp aBrthr gwf ug%bgrelragelaréfqnﬁ%a SEBRE, fowelﬁepﬁéld”herem

Re$d %’i alyOdHBup, Sas@ﬁﬁ@d }t&iB@\febeéYérredTa?ch»Iyeg'rBi}lp %rﬁé%\ll@loxy as

use ereln, esen S rou 0 ormul a -

o e il SRS ER ocd ALRHP Bprdghilis Seryipny fiimua -ORD
wherreruRB is eNHaryl divept &3 defirediabodke Prefatred eryloxggraisets phenoxy.

N i (EGPERE! 32301 WK A9 Qlen BT Rremuta -COORS

thete
WhelfeunBa ispan albwl/grouniher argk grotpyashadefined abgye d’rhferred rgster group is

nle@Rx§SERES1.2 group of fornmula -CN. The term” nltro
as used hérein, represents a group of fornula -

The FBF HMa 2", assusqdsaIeiReFaTeren s EouR of ?rgmé% OGBNHz

of f oh&Hr@ “alNBno”, as used herein, represents a group of formula -NHy.

The term “aminoderivative”, as used herein, represents an alkylamino or an
arylamino group, wherein the terms “alkyl” and “aryl” are defined as above.

The term “cyano”, as used herein, represents a group of formula -CN.

The term “nitro”, as used herein, represents a group of formula -NOg

The term “azido”, as used herein, represents a group of formula -N3.

The term "guanidine”, as used herein, represents a group of formula -
NHC(=NH}NHqg_
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The term "guani di ne", as used herein, represents a

group of formula - NHC(=NH) NH. The term "al kylthi o", as
wais@d/ohasei n, represents a group of fornmul a WhRCEEP200$013516

an al kyl group, as defined above. Preferred al kylthio

group is nethylthio. The term "al kyl sul fonyl", as used

herein, represents a group of formula - wherein Ris

an amlteﬁfl oW1t~ def ixed IﬁalPQJYle reﬁfe%gl?crsr§ Cé[roup of formula -SRA
al kyl sul f onyl rou is net onyl .

Whgrw Buliei 491 agr%@eda% &%@Pﬁd %@dﬁeé’éﬁfﬁg% Ykdithgo ogroup is
yidi@ - Sf O)R’\ wherein is an al kyl group as defi ned

abov Pref er kyl sul fin
ot iPe dreh ol elatyier i s e ReiBsonta i e gt formuta -
S(=&ppRS whtrsiraR rsoarpalifl gronpnasalefisRd whevee IPnefeﬁecaEllkﬁrsyﬂfonyl group

i@ﬁlg‘g]rg, u?fﬁn efl ned above. The term "arylsul fonyl", as
use herel n, represents a group of the formula -

wher éhp termj @lwffﬁhéﬁrwl , g8 vap! hearsing e¢pneechtab@Eveup difernnaanB(=O0)RE

faﬁh R fdrf‘édk}'rll V%hé\ﬁ) S SERNES Bioe. ﬁ&meﬂ&ﬁsaﬁ%%&%ﬁs
formula - erein is an aryl group, as deflned

%‘%lﬁlTﬂe term "carbamate" as used herein, represents

a gr aup t@fmf‘%ﬂghf’, -asNGEYChe) el ,relllﬂlﬂ%rﬁb l’&;gir&%;ﬁfbf ableihla -SRE
r n I a erlne \ ua car panat e roups
s B i g 3T i, 15 g e aroup
(benZik dey Canylsotfyhyjlardsmased Rraakir, rrepresenth angtoepgefolp formula -
sk%)éﬁﬂﬁﬁqﬁle%ﬁh‘i@&?%}{ §)o§JlESQé’defTJﬂe% Ligi/m " al kanoyl am no”

erein, repre a group of the formula -
NHC( Tty R(W@fléliﬂﬁnﬁs agritsgdl ﬂayneug,rr@wsela@ aggrpiup efithgferpeula -

SHSR! @héfein(@inY ke AR, a5uBihefsbdeed herein,
represents a1 Efa}hof tﬁhe forrreula - HC(:O)vaherein R

i s afPafgm g 1ate] asgised RegibsEcsempef gpye gf formula -
N(RYCYOOR, hﬂw&hwl@&q bfkybmapaalya Msifinb UBbveY Ushiflly carbamate

gﬁ%%%o %Eﬂ‘ al k g{}yiubst itu n‘é?r}@”{ral’f?"gak} t| tﬁ%}fﬁrq%? / eferred
cdrbahlads gxphpﬁm(ﬂoynzym;f@anyd)ymlml kyI hal ogen; ester;
am deje Rlhf %ka%)ﬁ?kgﬂ?récﬁr%s (? ﬁgﬁﬁﬁ( Cy%]%ﬁ!stahérgup of the formula -

al kyl sul'f onyl
NHGTDRE whsrd R is sl g{ﬁl@dawe%\mqmbogﬁou ps: or
guanitée k&m %@fc@f@hwmm mdé&gs&egm&ﬂ})ééent@a BYdup of the
r o n- bu
B B S ek S SBLOBY i L i et
(drytadroyypiintinb js oduzoylanitohy| ;
Usually, Rl is hydrogen; C1._10 alkyl unsubstituted or substituted by halogen,

hydroxy, cyano, methylthio, phenyl or 4-chlorophenoxy; hydroxy; Cg_g cycloalkyl;
halogen; ester; amido; nitro; cyano; amino; phenyl; alkylthio; alkylsulfonyl;
alkylsulfinyl; heterocycle unsubstituted or substituted by alkyl groups; or guanidine.
Preferably, Rl is hydrogen; methyl; ethyl; i-propyl; n-propyl; cyclopropyl; n-butyl; i-
butyl; t-butyl; 1-ethylpropyl; 2,4,4-trimethylpentyl; hydroxymethyl; chloromethyl;
trifluoromethyl; 2,2,2-trifluoroethyl; cyanomethyl; 2-(methylthio)ethyl; chloro; bromo;
nitro; cyano; amino; aminocarbonyl; methoxycarbonyl; methylthio; methylsulfinyl;
methylsulfonyl; phenyl; 2-furyl; 3-furyl; 1H-pyrrol-2-yl; 1-methyl- 1H-pyrrol-2-yl; 2-
thienyl; 1H-pyrazol-3-yl; 1,2,3-thiadiazol-4-yl or 1H-imidazol-2-yl. More preferably, Rl
is hydrogen; methyl; ethyl; i-propyl; n-propyl; n-butyl; methylthio; nitro; cyano; amino;
chloro or 1H-pyrrol-2-yl. Most preferably, R1 s hydrogen; methyl; methylthio; nitro;

cyano; amino or chloro.
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trifluoronmethyl; 2,2,2-trifluoroethyl; cyanonethyl;
2-(nmethylthio)ethyl; chloro; brono; nitro; cyano;

W@Pi0805418811 nocar bonyl ; net hoxycar bonyl ; net hyl p&n/BpP2004/013516

met hyl sul fi nyl; nethyl sul fonyl; phenyl; 2-furyl;
3-furyl; FprrroI-Z-yI; -met Byl - [ Hpyrrol -2-yl; 2-
thienyl; | Hpyrazol-3-yl; |,2,3-thiadiazol-4-yl or

L; 'hmsgﬁfyo IR235 }ﬂrdroéé?lr @ 1Bf ﬁf{ﬁ{lgig%/tlibstl@tgﬂ Sr SRR 'by hydroxy,

I
alkep ?‘Pﬁ%od)r){%‘?P%%‘ImE?ﬁdWB’ge%rﬁﬁi}%r CEMI% @Bwﬁparbamate [(N-methoxy-
NLﬁkmynarﬁimI%ayBony1Npﬁafer@mlsaf1e2 fbhydrokén; laxyéiﬁylg b
IS

|tro o.or chl oro, :
T (B kN U e R R %ﬁ@d
[(b«;ml:yloxy);:mbbk;a]mnyhca hiveo or cyarozbipkapiciaabliaRd genydrogen; chloro
fl SL; cyano; alkyl carbamate; [ (N methoxy-
thyl)anlno]carbonyl Preferably, is hydrogen;
met hidsuallyy R3oigyhydraggns; C (-acdlewll wmsuislitmed i substituted by hydroxy;

hﬁBE&p' Q! (ﬁ‘nl:ﬁl?i)) n'ﬁxte@fébl ( Reng %}L(ﬁ'@éﬁo)}%}%emﬂ chloro; cyano.
enzyl oxy garbon I]an1no ["or oor

%P]&f%w | & HYJERgs en ey aERy MOGt Bref B %MP%GW is
hy dr ogealy, &Ky hydi‘ﬂ@dﬂlb &Y 4 Alkadugsutsubsitl bl b8BstMted by halogens;

fglgaéﬂ hﬁ%}%ﬁ%ﬁ? e%nsoérrﬁ%%gf? E%ﬁl%lesu%g‘lpéteé or substituted by

apu:leble yaisl Iyalogeasfﬁrdﬂeagﬂm is by drngenMoygiromil;ed, 2rdifabrbenyl;

R s
dilornphesylos. 4phﬂwppfgqnah 8- thﬂpggb%ﬂnpmgnsdr 2 §uﬂa§uﬂqommnyl
2%{5—@;ﬂtﬂﬁoﬁl{en ARG Nakaoe enﬁr %féﬁgafpihﬁordpﬁellimdﬁ 29@b- 2 4-

propyl dlfluorOV|n n | or opheny
délupfqyéﬁasar?é ﬁy%ﬂd%z éﬁrf&ﬂsﬁwehwﬂ B/PIOF? aﬁ%&h@ﬁ is @chogen n-
pﬁbpfyl (202- dﬂllileft»ﬂnyl @hén;dj $-creroppleagy 13- ﬂuorophenyl 4-chlorophenyl; 4-

3- fl
ﬂE(’)rS?p € y? tf ﬁn¥ yg % (ﬁﬂ%d]io r]%l)db?l Sbﬁz%gnﬁluorophenyl 2,3,4-
t@ﬂwr@helnyf Bmmgﬂhmﬁ a B warifludropterylud & Gptrifluptopbienyl or 3-
a@@ép&’ﬂam% ﬁeltgrll Mo%@%bﬁ‘;yu |R4 M?f(ﬂj’y@ ﬁ%?idovrovmyl phenyl; 3-

rogen; ﬁ orovi n
@%Fﬂﬂhémdp% -flgprppheryli 3, brdiiorrptyanyl: &%ﬁr@ﬂgmﬁynﬁ 2.4.5-

iR SHAAGH 13, 5 BrifRrokldrfHeHpIE anbe—m_ﬁhuo Aetli bl sorepbeny! ;
chI%Fo 4-f 1 uorophenyl; 2,3, 4- trlpluorophenyl

dlugraphenyle | yor ophenyl 2,35 -tr|fluorophenyl
3,4, E%ﬁmbfmﬂén@pﬁemyh or 3- azido-2,4-dif|uoropheny|.
NbstU@rg e&ngxchoedw propyl; 2,2-difluorovlnyl;
phen chf 0 ophenyl ; 3- fluorophenyl
3, 5- éITSfuIﬂb’o rRptis ém}lrogem @8, @1t nicf Pliot optsahstitute] 4y Ssubstituted by

hgféﬂo;qb lép raQﬂBe@Véfera@y 3r6-1¢ rh'yt'h1 %Qﬁom%aémetﬁyﬁ l\ﬁore preferably RS is
-triftluorophenyl or 3-azid 4- diftluorophenyl.

hydieg8n-y, hydr ogen. USuaIIy i s hydrogen.
Usually R7 is hydrogen.
In other pfeferred embodiments, RS and R7 are linked to form a cyclopropyl.
In other preferred embodiments, R2 and R3 can form together with the

imidazole ring the following 1H-benzimidazole cycle
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Usual Iy, hydrogen or al kyl unsubstituted or
substituted by hydroxy or azido. Preferably, is

whyasosass or azi donet hyl. More preferably is hpdr/Bpmnd/013516

Usual Iy is hydrogen. In other preferred enbodi nents,
and are linked to forma cyclopropyl. In other
preferred enbodi nents, and can formtogether with the
i m dazol e ri ng the followi ng | Hbenzi m dazol e cycle FT
RUsual l'y, i drogen. Usually, is hydrogen; hal ogen;
al kypsb?liyaﬁééﬁg drpges¥ er abl y, is hydrogen; nethyl;

chl ogualy, N ROXydrdden:C ho@der C¢ds laﬂ{yh}(ﬁ”élﬁ&ﬂr Preferably, RY is

W EBE Pt oo @ e, TR By Harbae R Msozen 1 oxy

Pr ef esatllyy, RIS isehytirbgenhyliflogan; cfanof | Gppomyhyiirsubstituted or
a thox r [ e ols hydr.pgen;
Lt&?%gr 0 tqﬁ ?gren | uor oa}i oorxygyg)ﬁ%em@ ?ﬁd ¥n thA Mhydrogen:
tmijl/@hrmgeihyl I ﬂu@ph eeyapp e foer methasrb olfione nprgfen@dd RI&n i$ ohydrogen;
Mgggrg%ymhgmtd}ecygno oxo- 1-pyrrolidine ring the
foIIovmni; % dr o- 2H i ndol - 2-one cycle Usually, is
hydr S§eaDeR Ads ByBAgeDPr ef er abl y hydrogen: chloro or

fluogp othMDbFeféH-e%f &ﬁﬁ&ﬁmtmg rx@@ eR4a LY bl din fbsn REIRISRIN the 2-
al kyl ; hal ogen or thi azgu%g unsubstituted or

°§‘E|B§tYF’i°H‘fh§‘8 r’é‘ﬁ the ihydregHsind H]é?ﬁg f¥ilazol yi .
Preferably is hydrogen chl oro; brongior frethyl. Most
preferred is chld? bronmo or nethyl. Mseally R14 is
hydrogen. Usual Ry i s hydrogen._.Co '
one or nore of thege preferred comg{oun grQuUpPS=r e
especially prefBrret TR a general enmpedi meht of t he
i nvention, the conmpounds of fornula I, or

phar maceuti cally acceptable salts ther eof, are those

wher glifla® e %;fge flofdion) ﬁmﬁgg& OBl 'RM%U ﬁéyr})gﬁ &horo or

or subs uted b ogen roxy, cy
ﬂphmwylorwreﬁ:r@ﬁl dpﬂ?éﬁm‘;n cycl oal kyl ;

Usually, RIS js hydrogen; Cy_g alkyl; halogen or thiazolyl unsubstituted or
substituted by alkyl groups, such as methylthiazolyl. Preferably RIS s hydrogen;
chloro; bromo or methyl. Most preferred R13 is chloro; bromo or methyl.

Usually R14 is hydrogen.

Usually, R15 is hydrogen.

Combinations of one or more of these preferred compound groups are
especially preferred. ‘

In a general embodiment of the invention, the compounds of formula I, or
pharmaceutically acceptable salts thereof, are those wherein

R! is selected from hydrogen; C1-10 alkyl unsubstituted or substituted by
halogen, hydroxy, cyano, methylthio, phenyl or 4-chlorophenoxy; Cg.g cycloalkyl;
halogen; ester; amido; nitro; cyano; amino; phenyl; alkylthio; alkylsulfonyl;
alkylsulfinyl; heterocycle unsubstituted or substituted by alkyl group; or guanidine;

R2 is selected from hydrogen; Cj.4 alkyl unsubstituted or substituted by
hydroxy, alkanoylamino or benzoylamino; halogen; ester; cyano; alkyl carbamate or
[(N-methoxy-N-methyl)amino]carbonyl.

RS is selected from hydrogen; C1.4 alkyl unsubstituted or substituted by
hydroxy; halogen; ester or cyano;



hal ogen; ester; am do; nitro; cyano; am no; phenyl;

al kyl thi o; al kyl sul fonyl; al kylsulfinyl; heterocycle
wa@p®shs418g ut ed or substituted by al kyl group; BCT/EP2004/013516

guani dine; is selected from hydrogen; C al kyl

unsubstituted or substitutedl®y hydroxy, al kanoyl am no

or benzoyl am no; hal ogen; ester; cyano; alkyl

car basaiesdctéd Noxe rgef@gelN ﬁ‘rft h)ﬁ 1B RInBAL SRR RAN Y - subStituted by
sel ect ed frOlezﬁrO en unsubstltuted or

halogens (Ga-o UYL PPt edh‘ay enss gF @heyl @iy upgubstituted or
saBdtRatea byl 4z dtydha gemged; Kyl unsutostituted or
subs 45utg$ b% halogens al kenyl substituted by
haloéénés group unsubstituted or substituted

5 by afadshmmngand halogens 'S hydrogen i s hydrogen;
is s b S
e R T LR
hgdnexper p4idked to forma cyclopropyl; or and can form

t 0getRTgE nWiroPerd;ne | m dazol e ring t he foll ow ng
| Hoenzi dazgle cycle is hydrogen; is_selected from

hydr 8§]§nanﬁ ?j’é‘rf? l@llgplﬁ?,forrnaa}wggpyrogyg sel ected from

10 hydr egat® ahalredenn eihaRescPierakikly lihélRSiASHid Bhedhe following 1H-
substltuted by hal ogens; or al koxy; is hydrogen; or R4
benzimigagolesyden form together with the 2- oxo- |
-pyrrolidine ring the follow ng
|, 3-di hydro-2H i ndol - 2-one cycle is selecied g¥om
hydrogen or hal oger® is sel ected from hy@
hal ogen; thiazoEEL unsubstltuted or substi

h

al kyl groups, st Rrrethylthlazolyl g Rydr/ogen;
hydrogen;with t roviso that is dlff%)k\t frg
hydrogen when R R2
R8s hydrogen;
15 RY is selected from hydrogen; halogen; C;_g alkyl; alkoxy;
R0 is selected from hydrogen; halogen; cyano or Cj_g alkyl unsubstituted or
substituted by halogens; or alkoxy;
R s hydrogen;
or R4, R4 and RS can form together with the 2-oxo-1-pyrrolidine ring the
20 following 1,3-dihydro-2H-indol-2-one cycle

R12 is selected from hydrogen or halogen;

R13 is selected from hydrogen; Cj_3 alkyl; halogeni; thiazolyl unsubstituted or
25  substituted by alkyl groups, such as methylthiazolyl;

R14 is hydrogen;

R15 is hydrogen;



10

15

20

25

30

represents a group of fornmula RIn a preferred
enbodi nent of the invention, the conpounds of fornula

WO 2008054388r maceuti cal |y acceptabl e salt ther ecPCT/EP®04/013516

those wherein is selected from hydrogen; nethyl;
ethyl; i-propyl; n-propyl; clclopropyl; n - butyl;
i -butyl; t-butyl; 1-ethyl propyl;

2, 4, éviﬁlrthg?HWéoﬁﬁ&tﬁ“i s d‘ifférf:ﬁt%n@ H?&H)égn W%eg 2-
trifluoroethyl; hydroxynethyl oronet hyl;
cyanonet hyl ; 2- gnethylthlo)ethyl, chl oro; bRe
nitro; cyano; &m no; am nocarbonyl; nethoxycant
nethylthlo,* hylfulfinyl; met hyl sul fonyl ;,_p
2-furyl; 3- H pyrrol -2-yl; -nethyl- Y
2-yl; 2-t N | H pyrazol - 3-yl ; "\N
|2, 3-t hi dii azol - 4-Tgbresents plgrour ofdeuhula yi :
sel eqi %dpr(efeﬁ@ﬂ%o@ﬁﬁéht orehd Yiven ¥ A" @Y 88h¥Inds of formula 1, or

acetyl am no) net h ( roplonylanlno net hyl ;
]%WS‘;} ?Wéﬁ‘%? %B@ﬁ%ﬂ% 0SSR ) ani no:
(r:] hl oRd;is @éleﬂ:&!@lﬂ@ml hygirseheficad];f sthyly hypespeyenpropyl; cyclopropyl; n-
t c r._and .ca oget her
bﬂn?hkpﬁgy E% %oﬁe Pg%wp%hg??éqp'mfg]'?ﬂﬁen2|n18%9tp% 2.2,2-
U@@@NIRhR&OWWﬂr olglemmaﬂsylse#aaommm,r Bitmhthritbipethyl; chloro;
(hyl mltIQ)hor ??Iiupe tJI]Igﬁg Fl% Fo%&r%gn}ler orﬁi@@ﬁ)?yéarbonty}] g/nethylthlo

ro uor onet h |'uoro cyano,
ih et dendc panyk ARy O 5gkh | ThPpFagy b 1-methyl- -
py?m*é’l it |2L&Ie‘ﬂy1 rlYIprra@BEB%fl 1,33-t6RLRIePAgN 36|r 1H—1m1dazol -2-yl;

T T
(pBegibthydamind)rhéthor: O(h)hﬁzmylanuﬂo Rethyl;r ( bfehzyd)rli)@'pd&e)byjrl)amlno, chloro; or
cE%m,5-trif|uoropheny|; 2,3,5-trifluorophenyl; ‘

, 4, 5-trifluorophenyl; 3-azido-2,4-difluorophenyl; or
3- azRdds sdeatedsirpomibyfiregem FlydrypymeRyilischigror agen; BP i s
hydr ggei® 9kq a8 GaRfP Ec@sﬁﬁg L Vi it bie HadXRe Ifollovvmg 1H-

pyrrolidine ring the follow ng
b?“@?%ﬂ%ﬁﬂﬁFﬂﬂ?kklndol 2-one cycle R12

R8 is hydrogen;

R is selected from hydrogen; methyl; choro: methoxy;

R10 is selected from methyl; hydrogen; trifluoromethyl; fluoro; cyano; or
methoxy;

Rl1is hydrogen;

R4 is selected from hydrogen; n-propyl; 2,2-difluorovinyl; phenyl; 3-
chlorophenyl; 3-fluorophenyl; 4-chlorophenyl; 4-fluorophenyl; 3,5-difluorophenyl; 3,4-
difluorophenyl; 3-chloro-4-fluorophenyl; 2,3,4-trifluorophenyl; 2,4,5-trifluorophenyl;
2,3,5-trifluorophenyl; 3,4,5-trifluorophenyl; 3-azido-2,4-difluorophenyl; or 3-azido-
2,4,6-trifluorophenyl.

R42 is hydrogen;

RS is hydrogen;



4 RRv VN R15 selected from hydrogen; chl oro;
fluoro; selected from hydrogen; chloro; brono; nethyl;
w0 go0hpsiriegyen; hydrogen; is sel ected from hydr OBEIEP2004/013516
azi donethyl; R7 is hydrogen; or and are linked to form
a cyclopropyl; with the provi%do that is different from
hydrogen when R -R represents a group of fornmula R In
a norg A gmhodi nen | Qy.e R, - .
compoanae Tor. Far KE QAR ogh e el Al 2 b0 i Bicsps gioe e
ﬁ@bwmuihéﬁ@@mnaaﬁenﬂﬂd%envﬁe inis selected from
hydrogen; nethyl; ethyl; i-propyl; n-propyl; n-butyl;
nmet hyl t hi o; nitro cyano; am no; chloro QP
| H pyrrol -2-yl; i§4selected fron1hydR;oe
cyano; is sel ecked\from hydrogen; cyan
formtogether with i m dazol e rirfg oW ng
| Hoenzi m dazol e e i s hydrogen; i; hyighogen; i s
sel ected from hydrog¥n; trifluoromethy® fl uoro;
cyan 121, @?P, I n1hydrogen
> ?a¥1§s &g&P uX?%@%ﬁfﬁﬁhgﬂ%%§? 3- chl orophenyl ;
3 f| ofph@m?frd frméﬁﬂmge@r@#ﬁrp brgmiop gstybhenyl ;
3, 5- duﬂhyg§£g§§p 3, 4- difluorophenyl;
3-chl gr0- 4 fluorophenyl 2,3,4-trifluorophenyl;
2, 4, RS ophenyl 2 3,5-trifluorophenyl;
3, 4, R&is slbted ﬁp;ln&ryyikogeﬁr; adidambidet, 2, 4- di f | uor ophenyl ;

10 R is hydrogen;

chl oro;

or R6 and R7 are linked to form a cyclopropyl;
with the proviso that R% is different from hydrogen when

R A
R R
11
1 )QN ] )§N R
R represents a group of formula R
15 In a more preferred embodiment of the invention, the compounds of formula I,

or pharmaceutically acceptable salt thereof, are those wherein
R! is selected from hydrogen; methyl; ethyl; i-propyl; n-propyl; n-butyl;
methylthio; nitro; cyano; amino; chloro; or 1H-pyrrol-2-yl;
R? is selected from hydrogen; chloro; cyano;
20 RS is selected from hydrogen; cyano;
or R2 and R3 can form together with the imidazole ring the following 1H-

benzimidazole cycle

25 R
R8s hydrogen;

R9 is hydrogen,;



I's hydrogen; is hydrogen; or and can form together
Wth the 2-oxo-1 -pyrrolidine ring the follow ng
wo 2@s505419%1r 0- 2H- i ndol - 2-one cycle R R 4a N* wWheCEEP2004/013516
hydr ogen; selected fromnethyl; chloro; brono; is
hydrogen; R15 hydrogen; is hy8irogen; is hydrogen; with
the proviso that is different from hydrogen when R R
repr e38ns select@l Mo Hytirdgeh MuiflaodomethylEiord) &habys ed
en‘oodl1 nt of the invention, the conpounds of formnula
I, gﬁ%?ﬁe@ﬂl cally acceptable salt thereof, are
thos 4""%§r @él@ctE%% frﬁms %ﬁ?&%ﬂ fg %Paéﬁ}‘drzoﬂﬁﬂl g&{l@)ﬁ{ Lphenyl;  3-

yl thro; or o0;
Chbé‘?ﬁh‘??ﬂlr §db‘ﬁroﬂ§lﬁnﬂr é ch@yﬁwmnylu $-Thpmrbsar; 35 difiosenthsayl: 3.4-
5 dﬁﬂmmmamo mthmm%r@ﬂdblfdpﬁ@mwzra(& mﬁaibe en 1, 2.4, 5—tr1ﬂuoropheny1

EIE TR R S

tri f@arlggﬁggém 3,4,5-tri fI uorophenyl
3- aziﬁ%’o- 2,4-difl uorophenyl 7 Ris hydrogen; i s hydrogen;
or i &pidrfogerm t oget her with the 2-oxo- I - pyrrol i di ne

rl ng t hr'?l ffgial cain fo 3zl h¥o%£t?1e1"2 l_mht‘!hngle 5% }91¥811deme ring the
10 followmg 1,3-dihydro-2H-indol-2-one cycle

R13 R12
R4
R
5 " O
R N* 0 R15 N

R12 js hydrogen;

wherein

R13 is selected from methyl; chloro; bromo;
15 R14 is hydrogen;
R15 hydrogen;
R6 is hydrogen;
R” is hydrogen;
with the proviso that R4 is different from hydrogen when

R
8
R i
R10
11
1 )QN \ )QN R
20 R represents a group of formula R

In a most preferred embodiment of the invention, the compounds of formula I,
or pharmaceutically acceptable salt thereof, are those wherein

R! is selected from hydrogen; methyl; methylthio; nitro; cyano; amino; chloro;

25 R? is selected from hydrogen; chloro; cyano;

RS is hydrogen;

R4 is selected from n-propyl; 2,2-difluorovinyl; phenyl; 3-chlorophenyl; 3-
fluorophenyl; 3,5-diflucrophenyl; 2,3,4-trifluorophenyl; 2,4,5-trifluorophenyl; 2,3,5-
trifluorophenyl; 3,4,5-trifluorophenyl; 3-azido-2,4-difluorophenyl;

30 R42 is hydrogen;
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35

. R12 is hydrogen; selected from chloro; brono;
nmet hyl ; R14 is hydrogen; R15 hydrogen; is hydrogen; R7

Wo goolsysinegyen. Preferred conpounds are : PCT/EP2004/013516
| - (I Himdazol -1 -yl met hyl)pyrrolidin-2-one;
1- (1Hi mi dazol - |-yl et hyl)-41fhenyl pyrrol i di n- 2- one;

4-(3-azido-2,4,6-trifluorophenyl)- - (IHimdazol-
| -yl I’f@[lb)hly)lﬂ?géﬂimidin 2- one; I-(IH-irridazoI-

-ylmst | pyr.rolidin-2-aone; o

P (5 U510 e i bagpish g O e 2eeont-auzzelidin ring the
f9ﬂqmg'1 3/ B)qihydroi2tdindel22-one tycle
(+)-4-(3-azido-2,4-difl uorophenyl ) -1 -gl HigW dazol -1yl m
ethyl) pyrroliding2-one; |-[(2-ethylB\ H{m dazol -
| -yl)nethyl ]-4-p IpyrroI|d|n2 one;
| -[(2-isopropyl- | i dazol - R™
| -yl)methyl]-4-p I g olidin-2-one; I/=T(R ®hyl | H
i m dazol - |-yl)net hyi\l] 4- propyl pyr t olR'di n- 2- one;
[ (Rihenydogkdt | m dazol -

yl) met,Byl ] - 4- propyl pyrrolidin-2-one; 4-propyl-
| - [( ﬂ%b‘i}?cteq | kb shipag romo et

yl) mRtll%yé hpdtoget; | di n- 2- one;
(+)-IR-1(3I H-i ng] dazol -1 -yl met hyl ) - 4- propyl pyrrolidin-2-on
e;

-I-@SHSM@azrol-l-yl met hyl ) - 4- propyl pyrrolidi n- 2- one;

(ZR?ilg E, lltl)ggrpw nyl)-I-(l H m dazol -
I-y nethy pyrrolidin-2-one; 4-(3-chlorophenyl)- -(
FHF COMBAURES AYA )W%mmd@nqlrlzflmn@nynpyrrohdm -2-one; 1-(1H-

uhrd{a[zca 1( ﬁﬁie'fh@‘l)téh Héﬂyﬁﬂiﬁ‘l‘dﬁhﬁﬁz She:l 2.4 Az'i@éb%’ é'tlé}ﬂuorophenyll 1-
ffhr? rr &3 one; 2I- 1]gmath slul

( %‘lﬁiag‘ﬁzlo’{’ R Pﬁrﬁ@{qﬁw yong: 116} rJo'D’]rn&?tHYHZflone
profyl{Z=tolidin-bohe | (-)-4H( Bl-az[ﬂod}B,A%ﬂuorophenyl) 1-(1H-imidazol-1-

yh&hngzl&g%?{&k 24P§ 3@ Opyc] %y&ﬁg%'ro@? ivy: Johé{ (midazol- 1-

yhgthinyerokigin-2-phd; ri- ﬁhz@lylr 1H-imidazol- 1-yl)methyl]-4-propylpyrrolidin-2-
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2tang} pRarererd AdH- 1?1{1(%%41:{]%9;41 Yi)-1.3-dhgiro-2H- indol-2-one; 5-chloro-1-
(1H- hﬁidugcnqpﬁ %g))pmmiyu@h -PH3An@S-ohe; (1L (k1L i B2810] -ylmethyl)-5-

Iﬂeﬁsﬁ{f% b2 iy e - clogpeg-oto- Aty gHL-mclol-1-
yDideihyl] ddk phidadoleyb-Ladphiptil- 4- (3 4 5-
trifluorophenyl)pyrrolidin-2

| - { [ Mloskpreferied campoynds yrgol éHﬁEHW%WYIH}CFfH’Nrﬂ PYqrpylpyrrolidin-
2@ien Yl(}H-ithidak4l 10RZRUS1) 2- p@pbw&nmhez ohe; [(§-4=(8 14002, 4-

d}t{_l'{olfcg])h%ﬁ ﬁ éllj-l-ll@agﬁdlagl&ethyl)pgrrgﬁxn (grgem | Cj}l (g az1d%n2e4-
diﬂ-ujbl'()p’lnhjfiyll](IHdrﬁlﬂladqlﬂ—YImefhﬂ)@mp]htﬁn-}ﬂ o1y 4-(2,2-difluorovinyl)-1-
|
(PR - JRB hpin ey st cbieroRiend) T ol 1
yhresthyl)lpyrjolifingg - g dHE- @natiaylduelr tH-ixiglazol- 1-yllmethyl}-4-
1‘0 [p%n%&nélz (>§e ‘L—[’{}Z h{efﬂyﬁlﬁﬁpﬂﬁ&‘éﬁd @Xﬁ]ﬁf&hﬁy@]'—@pﬂlenylpyrrohdm 2-

rb
oz(lq,)l 11H(-1[np¥_:1ﬁiqﬂ aérira?thyl) ﬂtr(ﬁ,ét%wgu%gcl)gkr&hmwmn 2-one; 4-(3-

filibiphekhyl) 2¢ 0nahidazol- 1-ylmethyl)pyrrolidin-2-one; 4-(3,5- dlﬂuorophenyl) 1-

clyidpigabon LA BGoaln TRl | i BREaN PYLl Bl ik £a0r
by ity ol 2 ol Gl ezl B bty k- (2.5.5- o
u

“?%‘B‘ﬁ : %%J‘IET%?‘RH%Z%Q? L A
Pm%ﬂﬁb%owrm nifrorlH-igydazol Ly W’ém]ﬁlr(é 4,5-

nlrhmm) bpyrrotMlo BB 24P QD DY Ok blc oy 1

{[ trifluoro nyl ) pyrrol
}mléfml% %f%f&?laﬁt%les é(ar%lﬁml.ff/ 1%‘ o Lyl 4.
pfopbr@n@mmzlz pri€ rly[lﬁpytﬂmhmnmrdalzolyll Ylréthyll B-(24,5r opyl -

et RS 2 e b oot spigeyteymmota-

one W)i]ﬁ@ﬂﬁlymglaml biybpsthply-4tphehylgymoldiniPeone; 1- [(2-chloro-1H-
PV iyrheth
b & o ey RS R AR o 111
IH-benZ|n1dazoI 1-
yl)met hyl ] - 4- propyl pyrrolidi n-2-one; 2-butyl -
-[ (2- oxo- 4- propyl pyrrolidin- -yl)methyl]-
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| H benzi m dazol e-5-carbonitrile;
| -[(5-fluoro-2-isopropyl- |H benzimdazol - -

wWQ kgoses4198 | - 4- pr opyl pyrtol i di n-2- one; PCT/EP2004/013516
| - (I Himdazol-1-ylmethyl)-1,3-di hydro-2Hi ndol
2-one; 19
5-brono-1-(l Himdazol -1-ylnmethyl)-1, 3-di hydro-2Hindo
dmd%z&nﬁynée@lk}h% bylpﬁrréﬁdumzd&éotﬂ 1: JML&%LI% 15

2H
oA PG OISR A e L piiegele P RS Grieromo- 1-(1H-
ilnidag 8- ntmhmmynzi BXdhyir3-20i- ﬁmdr 2-onk; |'$' tmd@Lr (rH-imidazol- 1-ylmethyl)-

lyé ‘gl{ﬁe cy &11{ é?ggllﬂn aﬁcﬁﬁ-lml P Pn 5 ml\(/e?ﬁ}l 1p§ glh%dgoegH-

nllclq142l—bnem1d@zdﬂeﬂo %fbxrez,ﬁydlblyc&eﬂmﬁmylblpy—ynmbﬂ)gﬂ]ﬂH—uﬂdm-s-
dazol - | -yl net hyl)-4-propyl pyrrolidin-2-one;
-4-('3-azido-2, 4-
d| f | dsplopsmepppnis pre (441 (Fiagistocd 41difiorrhiapyl)- by  H-diniddiel-

yiR&8y1) [(y’h)o'hﬂi'n( §-oﬁ§ | (§h01 43~ Q:Zldo 2,4- dlﬂuorophenyl) 1-(1H-imidazol-1-
|qurop eny %H—lm dazol - I - y| et hyl| yrrolidin-2
u

YIB‘?FQY Mdgl %-'Ole [,30%1%?)4 qifluorophenyl)-1-(1H-imidazol-1-
ylthéthihpychatiain-2-oyk.met hyl ) pyrrol [ d| n- 2- one;

4- (3ghl.or oph Lyl | -
ys rofl dﬁhaxg“ gg%hc)afly f %Cfp ahg% AN a?c8%/‘im¢${%q¥lﬁ%‘r&’§28?f} include
me@pqmmy h¢tivé, npr-tpid gejd molbasdlsalt Forarsevhith fHeompbhyds of

fJ,IJﬁlidlm daz8lie id rodh) Met hyl ] - 4- phenyl pyrrol i di n-2- one;
| 'H-i'm dazol -

- y| rhse lagid)addition, splt5orm of & gompphwimnfifgrpyia bitiadiopeu@s onigs free

&n( g?s a base can be obtained by treating the free base th an appro rlate amd such
fl uarophenyl)-1-(l1Hi n%’dazolg yl met gp rrg -2-
am{u

3R 80 Roreanis agidy o SrYpHEny rlydqohalec b fnhloric or hydrobromie,
sutirtierBiitricy bheyphbat held eil@h 65 ah ofgadichalcidl 804, for example

aFé/tﬁnEExﬂ?{ﬂ %&cﬂ# %‘iyﬁi‘wf)rgee{hh;%r%%tﬁg{) 2 quXJg) S}X‘mrugl rlnd onic, sgcr(]:?mc

niai¢if,| funracip hanlid, pyan o citde nm@henesulfonic, ethanesulfonic,

blenéeh ].fr&g.gﬁé {ll)engéﬁgﬁs{xﬁg{t})r]d%%ﬁsgﬁcﬁl []iimmc%sahcyhc pamoic and

ﬂPQ—p]FQﬂ dazol - [ -yl)nethyl]-4-(3,4,5-
triflme b@:ﬂb&lﬁkyds) dAYérillh ﬂb(ﬁrtamﬁfgﬂamdlc protons may be converted into

theit HFPETERb A SroB o BB S Ppt. 3.l o amine
shlk, ibyitchazobnt witly hpprepiyte Jorgdbniqashiybippnicalaisel. ApRropriate base
sgl’c k f\'ﬁsqg&ggé’ f!))_%}famlp?egéﬂgmlm Jn)sg:ﬁg Il{lL%l ai'ld( %Fétgkalgle m?tal salts,

uor opnen one,
elg Wﬁ%@hw%}umymtéwmpymémsmw @lcignealty ar)d the like, salts with
o@dhﬁd‘ﬁafs’@g Qg N- nﬂé{lﬂ?ﬁt)t@ihéarﬂing hephinih LAl Bad sQREwith amino

chloro- | H m dazol -
aFld%(S)‘?be‘%f?r] example, ATGRINe; ping ARG HES) pyrrol i di n- 2- one
; [(Xoﬁvcﬁ‘hély) said shitiférintiasaal be converted into the free forms by treatment

neth ro yrrolidin-2-one; (+)-
apdm Qfltfﬁag rpayfd:)l fl uor ophenyl ) pyrrolidin-

yI ]qumphyh@s off thie ffariTuider bhied Fhetrzsalisnar bé iretheFerion offmsdlvate,
wlhﬂlfrﬂs %@&ed \lﬂll‘ﬂ%l’lr{ﬁé g%gl }‘ ﬁi‘%%g Fr?zegljii)'ﬂ %qglll sglvzgcg§ Include for

H1m
e¥aI§Pla 3&3@,@ zlqol;lﬂaf@ﬁ apd élmeﬁ/ke
- (I Mdn'}'ﬂdﬂ &HOdomhpoyih 08 bl thufa 1R RY e lof BrefH iBMEHRdid s MPe at

lﬁaS*[ s Ffeapemoni.in hEiEFRYRIFER: TS HRIBIECTCy Py pE By Bresent
irth IROrGieS obrdighratear Bad (R and ® noBeish iCasgaah REiSesoddence with the

nsle%aﬁgﬁé@a B8 2t UrlhiOf:0RBERY] ) 54 - (1 Hi mi dazol - TyIm

e invention also relates to all stereoisomeric forms such as enantiomeric and

C
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pyrrolidin-2-one;
(+)-4-(3-azido-2,4-difluorophenyl)-I-(lHimdazol-lylm

werdvploj41p8/r r ol i dl n- 2- one; PCT/EP2004/013516
4- (3-azido-2, 4-difluor ophenyl | Hi m dazol -
yl met hyl ] pyrrol | di n-2-one. phar maceuti cal | y

acceptabl e salts" according to the invention include
didderefsihdricdbinys aGht ¢empH@itsio Xdrima@ct 6 Alxtbas %he?@éft (including
aIl rne Sefg‘an;{i)ounds of formula | are able t

il ‘T’I‘i’@liglé?doa? FUPBRE®al t form of a compound of
f or m$bmelof tixadongoaudds of forrhila Ifrﬁa@ealé@é;mtaﬁ t@tbﬁh‘éﬁc fotths. Such
ik he . f 8 base w

f%%ﬁ %g%llglh gmgc && Inﬁ‘ Sed t}llen rgant e e m?egide‘i to be
ioretegl veithin thy/ehoph af the psercht mgeriyair: oc hl or ic or

hydr @IIP ERSBLEr pﬁ%eﬁ@nﬁaodﬂﬁ&ﬁ' ﬁih ;P&gﬁfﬁgéﬂtfbna&) LA atso

or an organi c aci d, or exanpl e

| .
C%‘EE‘Pli”tds of formuip Kok ther taﬁ&?a}eﬁx%%ﬁ ¢, propanoic,

l actic, pyruvic, | oni c, succinic, Ieic, funaric,
malic, tartaricge ic, met hanesul{en)
et hanesul foni ¢, beqzefhesul fonic, p-k ul foni c,

cyclamic, salic§licn p-%{@i nosal i cylic, am)R?: and the
i ke. The conpounds of f/or mul a?:éont alLRl ng{ aci di c
protons may be COIﬁE rNeNingo their Fher dpedy-i-eal |y
active, non-toxic bas dition salt forps-Ne.g. netal
or anmine salts, by #@eatment with approfrialle _organic
and i norgani c bases. Ap%)oprl ate base salt fdPf

I ncl wiigy, rebpdct E)(ﬂﬁmr&enaﬂﬁaﬁ’tﬁdﬂlm@aﬂéﬁc‘é to a|c51@bbulad15r &hpdtinds
ot aS I um

t | t t hi
LTS B S i S WS BB
Hmffgml tbelt?afs elglese thy. paticvhipbmBrigfanpasieferredyotipebifinallye
sal t @om%ﬂgnc‘fsaéctcérd\fﬁé & tﬁgg %%ﬂéaﬂ%ﬂ‘ﬁ?a ist 19 Eiifferent

exanpl e, argini ne, 1ysi I ke nverse
PRIRPGTRING formar Mhaugh gk ewwrm@@a‘fpﬂ imthetpbore @emflblr mech forms

af®yinteh@ad PERS inwiuidBd %‘thﬁpﬂfe%@éﬂeaéf%h@ BRBerRinfkitdn.
Conpounds of the fornul a and thelr salts can be in

t he FBFMveRtion se jpgludes w*fh%lts scopp prudets fgmspiihe gempounds
oﬁibﬂﬁ@laﬂfanﬂht% VAFe8eBilb- béb\pemlh&aub &&@ssol vates include

]:)? r t e c on]gou ng oh ?ﬁjfu i a%:Clgor%l aglatogh% glngrtltg?en Hﬁ’e erpmp"”)éd
anHegOURY P spREenHona Imthbctsa@t usleestetcepyetg gt onceitedrin ithe art of

syriBélc ShiMEEBistryhi S stereogeni c center may be
present in a Ror a S configuration, said Rand S

not af OFFOFUng KLRns §RASHPEY peATRReRIBP MR hetiag g geperal formula
I dﬁ&em Reds i md?lHeQDr@;MEd bﬁhmmmatfoﬁl & B 68potihd %@formnfa II and

nyention also rel ates t reoi soneric
resa1 ﬁté I %s enantirs lflgéie’éﬁﬁa&gl t{"é‘i‘l&g\ ISI “F’élﬁﬁ%e Bfffo’frﬁléla v
agordagiddiegfiudtomul a | or m xtures thereof (including

. — R R
RY R H p
R4a R4a )N:\S—'Ra R z
5 5 R’ =N (w) R® N 0.2
R O — | R 0 - R

(m ( )]

This reaction may be carried out using thionyl chloride (or any other
chlorination agent such as HClI, POClg, PCIs...) neat or in toluene at a temperature
ranging from 20 °C to 80 °C.
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all possible m xtures of stereoisoners). Sone of the
conpounds of fornula | may al so exist in tautoneric

wo eosws418ich forns al t hough not explicity indi PEXt/Be20041013516
t he above formula are intended to be included wthin
the scope of the present inv&htion. In another
preferred enbodi nent, the present invention concerns

I S t T oun:
a SOCQQ}EBQHM f&ﬁmfl@[lrﬂdéysvb% ﬁr 9&% Hyaiyk x?b!lk?lﬁﬁ&ﬂ 6t £ AfPound

(1 ect to present
of fvank thP@Péﬁﬁgz%e ?fot)oan@a AT UBH LG FguRtion:
i ntended to enconpass t hat conpound in each of its
possi bl e i sonmeric,forms and ga xtures thereof, unless

the pagticul ar i ric form eferred to
specid4 y. Co unds according to the present
i nventi gn extst—in—ehi fRere QIynDrphlc forns.

Al t h&ugh™mot Pexplicitly |nd|cat d in the above
fornula, Buch forms are inter daro be included within
the scopéof the present invenﬂlon The invention al so

I Wt h it d f ot
conpBRae BB ST HeL e I acfP ot ErEoa duetrgitn an
aklahydgr (oujts syritheicconiyalent sudf ad pnmia)maldehgtdmn dhécast of
fotrngldeﬂ%{@J(); A a?{% r{)%@{%o ee ofpe[negc% 8Ida ?Q& dﬁq‘%g%t% rgsl;-l or NaOH.

conven as understoo

ski | Tag pmoltc}@eemftfomulgm @r{md:lewgialmlng elﬁ@mcgmreyltmml
fRBERE Qie&gqﬂe@ 0% 18800 MBR or SRRIER @mﬁgaﬂﬁ IJf'aM'oH&elt fes.,

eneral formula | wherein R7 is é ar ed

VERRodY;: (PERTIER Aof0r§ RsRpoeRsdotts GP?@} 7 |-‘473a~’rf2§ Pfegléif}OSﬁ
dedcribbe ucmrcefrﬁsmml pditgnﬂ@sphwﬁdrywoo@l /f6§217261.| alll with an

im I di t

IRm.. d ZR ¢ r(%ngj % ?rj(('iffor{} 8_rrgeRccrompounds (i]lua‘ Ig%he general
formula I wherein R/ is H may be prepared by transformation of compound of formula
I into the corresponding carbamate of formula VI and reaction of this carbamate with

a compound of formula IV according to the equation:

1) (V) 07 °N 0
17

wherein R16 and R17 are independently selected from hydrogen; Cqi.90 alkyl;
aryl or together form a heterocycle; R, R42, RS and R6 having the same definitions as
described above.

This reaction for the synthesis of the carbamate VI may be carried out under
any conventional method known to the person skilled in the art or as described in US
3,903,110.

Reaction of carbamate VI with an imidazole derivative of formula IV can be
carried out in three different ways :

- the stoechiometric version consists in mixing the carbamate VI with an
excess of the nucleophile IV (2.2 eq is usually used to assure the complete
consumption of the starting carbamate VI) in an inert solvent such as acetonitrile and

in heating the mixture either at reflux temperature in a conventional apparatus, or



-R* NR (H (M) (1) This reaction may be carried out

using thionyl chloride (or any other chlorination
wag@ansgseesh as HCO, POCI 3, PCI5...) neat or inPCDEP®NE013516

at a tenperature ranging from20 Cto 80 C. Conpounds

of formula Il may be prepare? by hydroxyal kyl ati on of

a conpound of fornmula V wth an al dehyde of fornul a

uﬁagﬂcﬁ%% ehi-adidh 166 v@ﬁ%ﬁé&fﬁ is u\sualﬁv Houghttdiddu it

(V) This reaction may be carried out by heati ng
C?IHBIGE?)ROPB‘F‘PH%WEO@QF F(Pé’f’?%%ar\}ix’ﬁinﬁteaw ‘al dehyde (or its
synt heid éataawd Yerbi6n toigdisth iid Bedtigaf @biRletE yre Bohri laﬁd a slight

Bt BUaroRRTOR R vSrRU B Bist] BoEPgr OrbFHEHS gmount of
5  cabamsyaVinestc2bal ths mgomldnleenme@mf ﬁr&tndd.ﬂailaynm diffekent) either in a

c%ﬁi%%@aigb&;?@u%é#e‘fﬂ&r h}ér%eﬁss\ﬁaﬂtqg Kﬁﬁﬁgﬁi of; undei\mxcrowave

intpjatiqey @0 Whirtpskiatipn i msuallyl@0egh tonsuk7de 3@@})16@1‘ consumption

ofBlchedsindesphiBadyh.n i nternational patent application
WD 01/62726. B. Accordi ngto another enbodi nent, sone

c onpoaﬁaételﬁléww the catplitisrasthed isiig|ggneraifibe spmppenddl in situ
10  af@Yo prepireaRaipedndY i & 8ns btep Feddtion aeéorGiaERe titteq@htion:

formula Il into the correspondi rg carbamate of fornula
VI and reaction of this carbamat {th a conmpound of
formula IV according to the equatiomo R R 4a (IV) RR

R, \ 1" " (N (Vi) (D17 |\ RS
R¥"Ny OR2
_we
h HN/S’R * >: R;’J\N/g—'?s

(V) (IV) R’ 0

This reaction can be carried out using a slight excess of nucleophile IV (1.2 eq

usually required), an excess of aldehyde ROCHO (4 eq usually required) and carbamate
VI as a catalyst (10 mol % are usually used but the amount of catalyst can be easily
15  reduced) in an inert solvent such as acetonitrile under microwave irradiation (100 W
irradiation is usually enough to insure the complete consumption of the starting
pyrrolidone V). Note that conventional heating of the reaction mixture versus
microwave irradiation can also be used. N,N-disubstituted carbamoyl chloride can also
be used as a catalyst instead of carbamate VL.
20
C. According to another embodiment, some compounds having the general
formula I wherein R® and R7 are linked together to form a Cg_g cycloalkyl and RS is
hydrogen may be prepared by cyclisation of a compound of formula VII according to

the equation:

R6R7 N/g,Rs R6R7 N/\S/Ra
R’ =N R1)Q N

25 (Vi)



wherein and are independently sel ected from hydrogen;

al kyl; aryl or together forma heterocycle; having the
W@ 2098/081888 ni t i ons as descri bed above. This rearCT/BP20D0013516

the synthesis of the carbamate VI may be carried out

under any conventional netho#B known to the person

skilled in the art or as described in US 3,903, 110.

Reac trhgrfemmﬁaﬁ@améa@néﬁ ol &slmgﬁlgtsbtagglﬂﬁ@}b%nqusvaaﬁas\éqn an

of formula IV can be carried hree different
waakj%olvent (sl ag DYHY A BireRe s &rgingir e AL S £2 1P% i xi ng
t he carpanBd ef fVi'mM\]Iat\hI ARy &% (pﬁﬁﬁre’dfbyt digoratiéh 60pBérthpounM of

2. | S, Usue sed to assure. the | e )

wdciGa, L o R R F Ereong it Bshmialte P BRR Sk o
5  isdaydatf fouchlad¥ aagetingitt thd @uatich:i n heating t he

m xture either at reflux tenperature im a convrgntl onal

appar at§s, orunder m g [ adl on 41004&1

W rr adizabion i s usuall wethe

consu%f the starg ?\N\/Ia)/), f

catal yti ainer Qi oncdndi i atl ng a m Xt ure
compound IjI and a slight ex«ess of nucl eophi l eRF /%,
eq usuaFRLy odqui red) iln pésédice of a catal ytic Fano
of car bam VI (not e 4hat the pyrrolidone noiet W
Il and y be di fferent) XBither in a conventi onnaﬁv")
appafatsusadttoafrhajxbotartibé outsedlesalibvenih A.s requi red) or

UNGee oG08 Bl A 3hd, Ok egr%gamé\é bl b9 LA method

usualqy enough to 1 nsure-t onsun'p ion o
kppen ¢ thetnengpnodiillsdrintlee aat) . - an alternative to the

10 catalytic nethod is to generate the conpound Il in
situ_and tq prepare conpound | in a one step reaction
accomyARePrineip anegeneT ?fhmFPt‘e seye cqmpaungls Haying the gppgral
fo}mﬂé 1 tvhérvl)n RPissanhidact COROEBMNaPbe fRphtedtbytidnsiisiniagion of a
sI | ces gls%nucl eophile V (1.2eq usually

ess of al dehyde R*CHO (4 eq usually

reqwred) and car bamat e Ejl
R
R 0
N R?
0
18
RY \[H\N/\S»ﬁ
o R1)QN

15 wherein R!8 is a Cy_4 alkyl, preferably methyl or ethyl.
These transformations may be performed according to any method known to
the person skilled in the art.

E. According to another embodiment, some compounds having the general
20  formula I wherein R is H and R4, R42 and RS form together with the 2-oxo-1-
pyrrolidine ring the following 1,3-dihydro-2H-indol-2-one cycle



VI as a catalyst (10 nol % are usually used but the
anount of catalyst can be easily reduced) in an inert
waologemtissuch as acetonitrile under m crowave PCT/EP2004/013516
irradiation (100 Wirradiation is usually enough to
insure the conplete consunpt8n of the starting
pyrrolidone V). Note that conventional heating of the

r eac trha@rbel’lfor&bweﬁ bZQEeﬁ:ﬁ%n Bt 8 nd 6 fadh@hican “&lﬁrhnaah@é?lyde of
f ‘ﬂ gdc g stjtuted carbanoyl chloride can al so
FEYR &ICH 3§°8 CFHBRYYY of carbamate VI. C.

According to anot her enbodi nent, sone conpounds havi ng
the general fogrtula | wherein and are |inked together

to forma cycls | and is hydrogen_may be prepared

by cyclisation a._compound of for VI | according

to the equati% R2 Ry (VIR S reaction
aﬂm um car ® ,as a base

may be carried oy\fusi ng pat'das
in an inert solR/é

NH such -as—DMR) et t enper atiir e
ranging from 2@aC th 1Q( C. Conpound g Vl%r 3VI I
may be prepared b oration of a con%o Rornul a
VIl and reactig he, correspondi ng gh \Nat ive of

formula | X witRan [ m &azole of fornula IV accor di ng
to the equation: RIRR®)4a 4a Br- B RL N (1V) Br HN H
HN OHIl R7 -RR7 R7" (MM (IX) R1 This reaction may
5 be cdhis rsactiny may be|pedgrnisd dcpgyding to any method known to the person

skilled in the art.

Compounds of formula XI may be prepared by reduction of a compound of

formula XII.
R

si

F :N (Xi)

10 This reaction may be performed according to any method known to the person
skilled in the art.

Compounds of formula XII may be prepared by reaction of an amino derivative

of formula XIII with a compound of formula XIV according to the equation

N 9 11
L. =L
R* “NH, R
(Xt (XIv)
10
)
15 This reaction may be performed according to any method known to the person

skilled in the art.
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Conpound of forrmula VIII may be prepared by any
conventional nethod known to the person skilled in the
w@eaos/08118%Accor di ng to anot her enbodi nent, SONMEPCT/EP2004/013516

conmpounds having the general fornmula | wherein is
am do or may be prepared by 2% ansformation of a
conpound of formula (1 X) (1 X) RL8 N RL wherein is a

al ky bom@f)@rfld’s" by di® khﬂna? be %Bﬂa&'rlled TR IR correspondmg compound
transformati ons my be per ormed accordi

ofietHBl RI6HHRIS te H’éV peHogknoRTy t & Perseh ékﬂél?‘% n tﬂ;ﬂe art.

Accordi ng to anot her enbodi nent, sone conpounds havi ng

t he
R5 f

eneral_ fornul a l in R7 is Hand R4 R and
IE e, ST PHEOGTGRb. 195y FORPATRG higs (i gonera

fd‘rﬁiullaJWnagbé ppdidaygrfan&idniangtolip Zraarevabe , 13 ,4a R

4 r
o DR  SACL PR EOTRANPE, Bl iR
equacPaepPomiing cwapqur)d efforgnulR] mherin R{ ig 3¢Ho- ¢Br1§z by treatment
r eactyii@n ARy, be perforned according to any method
known to the person_ skilled in the art. Conpounds of
f or mify ey lihigsingdazolederiativesynavelr @pidiRd &ﬁmg NedPp tMgOH for

of f @tid’yinéhedlslof corresponding methylsulfinyl-imidazol derivative of formula I;

(c) 1H-imidazole-2-carboxylic acid alkyl ester derivatives of formula I may be
transformed into the corresponding amides or into the corresponding alcohol;
(d) nitro-imidazoles derivatives of formula I can be reduced by hydrogen in the
presence of Pd/C into the corresponding amino-imidazoles derivatives
according to any method known to the person skilled in the art.

(e) compound of formula I wherein R6 is -CHoNg may be prepared from the
corresponding compound of formula I wherein RB is -CHoOH, using a

mesylate intermediate of formula (XV).
4

R
HC g O /l>ﬂ~
/7 \\
oo /L

(Xv)
(f) compounds of formula I wherein R2 and/or RS is -NHCOR19, R19 being an
alkyl or an aryl group, may be prepared by Curtius rearrangement of the
corresponding acid wherein at least one of the substituent R2 or RS is -COOH,
under any condition known to the person skilled in the art (for example by
action of diphenylphosphorazidate and triethylamine and quenching in situ by
an alcohol (R190H) as described in: Kim D., Weinreb S.M., J. Org. Chem.

(1978), 43, 125).
(g) compounds of formula I wherein R2 and/or RS is -CH2NHCOR2O, R20

being an alkyl or an aryl group, may be prepared by selective reduction of the
corresponding amide (R2 and/or R3 is -CONHpg) or nitrile (R2 and/or R3 is -
CN) of formula I into the aminomethyl derivative of formula I (R% and/or R3 is -
CHgNHy), and reaction with an acid chloride under any condition known to the
person skilled in the art.
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(XI'l) This reaction may be performed according to any
nmet hod known to the person skilled in the art.

w@eooposies of formula X1 may be prepared by rREDEPIING/013516

of an am no derivative of forrmula XIlII with a conpound
of formula XIV according to 2he equation RR R N
(XI1) (Xil) This reaction nmay be perforned accordi ng

to a c&%bBQQdMQ%JIQI Ml@reﬁ?Rg Qﬁdfﬂﬂﬂﬂ 89diflo 5fiGrepared by
art. Conpounds of formula Xl Il my be,obtained fromthe

cor r SHEYRIeh theopEIRRRdHHE 14 Pl R 2Reer B iy GAPHAYd
met heehckibh Whitht DpitititryeTsseohdalst Atid vndet Ay édriditidn. known to the

Accordin not.her . enbodi ment, sone conpounds havi ng
t he 58ﬁ8ﬁskﬁ?§ﬂ T may be prepared by functiona

gr oug) ¢anzgpradnds nforonla I(verein RFcaumidooR3 1s010HHQH ay be prepared
wher ﬁ‘loﬁl ﬂh% cgﬁ‘xs&%]dﬂ{g%%ggné A St lgggt ?ﬁg)ﬁ?% gﬂlt%ﬁtltuents R2

conmpoun ormu rern Is trea
baseor R )ls R 4R8MepidY, rAcderdéigtoday |cola<iltlvle knomy tgyide person

oxydisgifdy Hﬁﬂﬁgar{\%%? N3 Qdadifh wifen SHIINFERI 314t room

correspondi ng net hyl sul finyl-im dazol derivative of
for rrEﬁr%lpqratu(r%)SHCPLW%SH’EE%P%“SZTH%P% BRYrrmed fererdingty pny method
est eknd\eﬁlté/ﬂielpéeﬁ)rmklgeﬂhﬂlﬂlh@aﬂt aﬁﬁfpﬁlﬁﬁnt ransformed into
t he rres ani des .or,_ into the correspo
al coltbI A% %‘iﬂﬁ { PO ﬁ%f SRS ic PSP PREER POYAR e jgenera
faramild é whethie & 4nd R dwrug’eugehhnr with the elslsiaz@e afngRY¢ follotbng 1H-
gL LESPQRdi ng am no-i m dazol es derivatives
according to any nmethod known to the person skilled in
the art. (e) conpound of fornmula | wherein is may be
prepar ed fron1the cor respondi ng conp@und of formula I
whereln |§?u5|ng a nmesylate inter | ate of formula

, (f) conpounds of f T wherein R2
and/ or j&i UNHCORL9 , R19 bet

may be prepared by reaction of a compound of formula (XI) with
carbonyldiimidazole. This reaction may be performed according to any method known
to the person skilled in the art.

In another embodiment, the present invention concerns the following synthesis
intermediates of formula II: 4-(2-bromo-2,2-difluoro-ethyl}- 1-hydroxymethyl-
pyrrolidin-2-one; 1-(hydroxymethyl)-4-(3,4,5-trifluorophenyl)pyrrolidin-2-one; 1-
(hydroxymethyl)-4-propyl-pyrrolidin-2-one; 4-(3-chloro-phenyl)-1-hydroxymethyl-
pyrrolidin-2-one; 4-(3-fluoro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 4-(4-chloro-
phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 4-(4-fluoro-phenyl)- 1-hydroxymethyl-
pyrrolidin-2-one; 4-(3,5-difluoro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 1-
hydroxymethyl-4-(2,3,5-trifluoro-phenyl)-pyrrolidin-2-one; 1-hydroxymethyl-4-(2,3,4-
trifluoro-phenyl)-pyrrolidin-2-one; 4-(3-chloro-4-fluoro-phenyl}- 1-hydroxymethyl-
pyrrolidin-2-one; 4-(3,4-difluoro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 1-
hydroxymethyl-4-(2,4,5-trifluoro-phenyl)-pyrrolidin-2-one; 4-(3-azido-2,4,6-trifluoro-
phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 4-(3-azido-2,4-difluoro-phenyl)-1-
hydroxymethyl-pyrrolidin-2-one; 5-chloro-1-hydroxymethyl-1,3-dihydro-indol-2-one;
1-(hydroxymethyl)-1,3-dihydro-2H-indol-2-one; 4-chloro-1-hydroxymethyl-1,3-
dihydro-indol-2-one; 4-fluoro- 1-hydroxymethyl-1,3-dihydro-indol-2-one; 5-bromo-1-
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al kyl or an aryl group, may be prepared by Curtius
rearrangenent of the correspondi ng acid wherein at

wo ewspsase of the substituent or is -COOH undeCT/BP2004/013516

condition known to the person skilled in the art (for
exanpl e by action of di phenyPBhosphorazi date and
trlethylan1ne and quenching in S|tuby an al cohol (R

x§51e8§5e [9-OgdioNind il ad; 1-Hjel 1531 ¥-methyl- lg(ﬁhydro indol-

KA W S Goreing e

al ky IIn @notier ampbdigieati ihe pRyerttenynepacetcddys sieb eftthass

rrespondi ng am de (R2 and/or R3 is
lﬁt%%%%%ﬁ%gopforﬁlal@?(m and/or R3is - CN) of fornula I
ative of formula I (R2 and/

cthon wth an acid chloride
under any condition kn8

ndi be person skilled in the
art.(h) conpounds of for

erein @gpd/or is am do
are prepared by actlvatlgn4gi !

e cprrespondlng acid
wherein and/or is -COOH am re‘é Bn with a prinmary or

secondary am ne under any 3T i on known to the

person skill ed |n the art. (i) conpounds of fornula I
wher efherein®Poamd R aepylirted posetiar eaifofmonts lgecycloalkyl; R1, R2, RS,
P@loirfcﬁﬁ‘pﬂﬂg}er{ﬂe GOHE Q%Qtlmsede@cﬁﬁed aﬁa%% one of the

substi t yent s I's according to any condition known to

t he ﬁér%oﬁnéklﬁ Icaq fprm ttagethagrt with ghe dgidasple Bye thadelioging 1H-
behtifhidazoltldyciat room tenperature. Such transformations

may be perforned according to any nethod known to the
person skilled in the art any person. . According to

anot her enbodi nent, ,sone conpounds havi ng t heX gener a
formula | wherein d formtogether with t 'nidazole

into the aminonethyl derf
r R3is - CHNH), and R

ring the foll owk | Hhenzi m dazol e cycl e
prepared by reactiop of a conmpound of fT (XI)
with carbonyl dism azol e. Thi's reaction beR"

performed according to any net hod knowfi to the per;son

skil lw%%rellﬂ F\J8h ﬁgaﬁto QRQD txl;]ee CGS%%(%I[ EE ES ag Segngg(fgbove

i nventi on cohcerns e folTowng syn
i nt edpadpiier embédifneninihapiebent invention concerns the following synthesis

uﬂeﬁae(ﬁa@rs@f&nﬁadvﬁl MBF R RRNY hhidaz YA LB R A Ak &L

I n- 2-one;
| - ( hy®PBYsE e PJiment. shoyprssertiinyensipn sHRITTRY 9o PoIthesin-
irefh&liatdés of Aydupxy et hyl ) - 4- propyl - pyrrol i di n- 2- one;

4- (3-chl oro-phenyl) -1 - hydgoxynet hyl pyrrolidin-

R4a

R N O
R18/O%N/\S»R3
(0] )hN
R1
wherein R18isa C 1-4 alkyl;
Rl, R2 and R3 have the same definitions as described above;

or R2 and R3 can form together with the imidazole ring the following 1H-

benzimidazole cycle



2-one; 4-(3-fiuoro-phenyl)-
| - hydroxynet hyl - pyrrolidi n-2-one; 4-(4-chlorophenyl)-

wo 200508/ met hyl - pyrrolidi n-2-one; PCT/EP2004/013516
4- (4-fl uoro-phenyl)-1- hydroxynethylpyrrolldln- 2-one;
4-(3,5-difluoro-phenyl) -
| - hydr oxynet hyl - pyrrolldln-z-one, 1-

hydr oxymet hyl - 4-{2, R? R’
,5-trifluoro- phenyH§ pyrrolidin-2-one; ”
1- hydr oxymet hyl -4-(2, , - R

trifluoro-phenyl l'idin-2-o0one;

4- (3-chl or o- 4- f i tioRoO- phenyl)-l-hydroxyqﬁg@ pyRﬂolldln

- 2-one; 4-(3,%-difluoro-phenyl)

| - hydr oxynmet hyl - pyrrolidin-2-one; 1-

hydr ovyereintRE, R, RP andR{ | bavaidesapleakihitiony as d¢5|01db¢d @bove;
one, aéld(lg‘} Q@”a%d%?mha@ettﬁé gm&&mla)s described above;

| - hy droa wg yrraolidin-2-one;

4- (39BR a8 3 az;d & fqag &t fogethgr )vlth the 2-oxo-1-pyrrolidine ring the
TONORAOX Y BB %:dro@H _fbl-giofe y@he; 5-chl oro-

- hydr oxynet , 3-di hydro-i ndol - 2- one;

I-(hydroxynethyl) |, 3-di hydr o- 2Hi ndol - 2- gne;

4-chl oro- -hydrox pEthyl-l,S- di hydrgii ndpl - 2- one;

4-fl uoro-I-hydroxyNet hyl -1, 3-di hydro-i heh

5- br ono- | hydr ox [ j

| - hydr oxynet hyl - 5- s

| - hydr oxynet hyl T5- (2nfretthyl - t hi azol - 4gyl )

|, 3-di hydro-indol -2-one. |In another enbodi ment, °the

pres avtieréinRdt ROR, Ridnoer RS hhwahe yanhb dsfirsitions as defined above.

i nt erIHFégﬂoﬂIe?%mgf)dﬁf%flp%@gl\égént%ve%@log con&lh% ﬁ)\élf!)ﬂowq- ﬁiynthesm

wherein and are |1 nked gether to forma cycl oal
intermeditie of famydnE: gL bk oxs4-peay-Pradlidipdvdl-agstic acid
candlese@n formtogether with the imdazole ring the
foll owi ng | Hbenzi m dazole cycle R2 *N J r N ; wherein
and have the sane definitions as described above. In
anot Hemanettes dmbeditnent, hike pressanhventive Rbh@in< e §flkeside

ih@HhOYh Y of YR (ESkS

N
s)\
R NH
8 (X1)
R NH2
Rg R11
R1o

wherein R4, R42, RS, R6, R8, R9, R10 and R11 have the same definitions as
described above; or R4, R42 and R® can form together with the 2-oxo-1-pyrrolidine
ring the following 1,3-dihydro-2H-indol-2-one cycle
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internediate of formula VII:
4-bromo- N (I -imdazol -1-yl-cyclopropyl)-butyramde. In

wa@p@thernsenbodi ment, the present invention conkEr/BB2004/013516

al so synthesis internmediates of formula X (X) 18" TWR

R 1 wherein C al kyl; and hav@9t he sane definitions as

descri bed above; or and can formtogether with the

i m dazol e ring the follow ng | Hoenzi m dazole cy 3’eFT

Rl WR1 whergin R9, RI O have the sane definitiLoQs as

described aBoye; and R4 , R have the sane def =

as descri b ove; or R4, Rformtogetfﬂa ‘

20xo| - By tde ring the follow ng
, 3-di hydr o- 2H—N| ndolreffresrmés & godup Ri®mulavher & n R14 t he

S arre az&?i’rfree élﬂlRtllZO ﬁSS 5}§14j£{d ﬁﬁdhm%% saljng d@‘ﬁ]ﬁ{l&g}as defined above.

enbo nt resent | nvention concerns
fol | dnidngthsy ﬁmﬁe@r@nr he PraseRtdpeetion cgpeaipy thy following synthesis

i t&} 1l 8cdi@le-df forhrll2 XOXD-afriRipPRNYIH[2Ydxo0-pbpft-pyriditacet i ¢

5“3}@”‘ | ester. In another enbodi ment, the present
Mg F‘S‘%‘leconcer ns al so synthesis internediates of

f or muh ankﬂhef ¥ipodineneithe PéesentRnyer®on R6nceriBalso BghthedRd 0
gh Iropﬁ:l aﬁﬁ definitions as described above; or
can ormtogether with the 2-oxo-|I
-pyrrol | d| ne ring the foll ow ng
|, 3-di hydro-2Hi ndol - 2-0 cycle \ RAR R5 represents a
group of fornmula R%

RN\~ O
N
(X
RY NO,
R9 R11
R10

wherein R4, R42, RS, R6, R8, RY, R10 and R1! have the same definitions as
described above; or R4, R4 and RS can form together with the 2-oxo-1-pyrrolidine
ring the following 1,3-dihydro-2H-indol-2-one cycle

N¥ R’

wherein R12, R13, R14 and R15 have the same definitions as defined above.

In another embodiment, the present invention concerns the following synthesis
intermediate of formula XII: (2-nitrophenyl}{(2-oxo-4-propyl-pyrrolidin-1-
yllmethyllamine.

In another embodiment, the present invention concern the following synthesis
intermediates: 1-(4-methoxy-benzyl)-5-oxo-pyrrolidine-3-carbaldehyde; 4-(2,2-difluoro-
vinyl)- 1-(4-methoxy-benzyl)-pyrrolidin-2-one; 4-(2,2-difluoro-vinyl}-pyrrolidin-2-one; 4-
(2-bromo-2,2-difluoro-ethyl)-pyrrolidin-2-one; (4-bromo-2,6-difluoro-phenyl)-
pyrrolidin-1-yl-diazene; 6-bromo-2,4-difluoro-3-(pyrrolidin-1-ylazo)-benzaldehyde; 3-
[6-bromo-2,4-difluoro-3-(pyrrolidin- 1-ylazo)-phenyl]-acrylic acid ethyl ester; 3-[6-
bromo-2,4-difluoro-3-(pyrrolidin- 1-ylazo)-phenyl]-4-nitro-butyric acid ethyl ester; 4-
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wherein R14 sanme definitions as defined above. In
anot her enbodi nent, the present invention concerns the

wo edosoni18g) synt hesis intermedi ate of fornula XPCT/EP2004/013516

(2-am nophenyl ) {(2- oxo-4-propyl -pytrolidin- -
yl )met hyl }ami ne. I n another éRbodiment, the present
i nvention concerns al so synthesis internedi ates of

5K qr-dﬁllh@ro)@ t liith- R I&Q&)[ﬁ‘!eﬁylﬁ&ymolﬁm 2Fhe; 418 a7idB3, 4-affRioro-
By

have the sa Initions a escri bed
HpS BV BV BPIG 2 o ATRIORR T G RAP BB (Y TRRIAe: ycrony-(2-

o%oabéprdpy}upywlmlhﬂ diymeackti® geill behyl edté0mid1g-aminomethyl-4-propyl-
1glhgdro 2H i ndol -2-one cycle R R M* wherein and

Iﬁm € °88me definitions as defined above. In another

enbodi henhow bhen foned ¢t dcompemtdsoef igmndel psd thwr pharmaceutically

t Il
Y e Tk
yl) weffqﬁwgua endie CcompPaHBEhHRICO @i the iventioreasrusshm for the
traV@Bhi SEpAORGEERlehbRBedls] MR dRbiRE 8hS convulsions.

i nteredi at es:
|- (4 ’%ﬁ BWPW)}'P&}Y- s RO POedTsEmentof PREfipRIRNAlisease.
%eééc(ﬂnﬁtbtfﬂdsﬁﬁwﬂﬁtybé used for the treatment of dyskinesia induced by

AL?P%EHI?G létlp cgmer?tnuz‘lgr th%rcsl ‘?ﬁSiﬂn 2-0n

ent there dleﬁlaén%l_}]cgd bX administration of
I#@wﬁﬁmmnngQOUHthoﬂnnéﬁhyh) pyrrolidin-2-one;

(4- br’ﬂ’[ggprgse%'t %vfehﬂ&{ Qb Ggﬁ&él'r)s use of a compound having the formula I

pyrro i n-1- di azene;

fer dﬁ%méaetum ?fl ABPYCTDEfor e iteprEentAnd Asgveption of erilepsy.
e@ﬁeptagenesm seizure disorders, convulsions, Parkmsons disease, dysklne31a
4-difl por o Btg rroI| in-|- azqglp g 1]-a
%&1& }ya%qpamétpr aggtpgl? gly B- tar ive dyskinesia induce b¥
ablnnmstranén df ﬁéuro]sepacseh(qur Hmimcgtdsn Chytleaza)d qthenydulreléginal
o i B T o B8, ey depressio. mivtsy syiop gt
hyppraptivhdisade CRHowBS A mggmmphmhym)er npyralgia, chronic pain,

rguh%a@hlg Iﬁ-gﬁ? cerebral ischemia, cardiac arrhythmia, myotonia, cocaine abuse,
brono- dr oxy- cyclopropyl)-butyran1 e;

W&P&yoql@u% tzfsm&r (sEERFel 5P isirepla oF cymples et Tourtied
s@h&:l)dmee $élesRE symdHind QR tofydr mdbvBieRydiBdrders, neonatal cerebral
troll

t.h b f ound that conpounds
St 2 AR R SRR e RO ! SHEGRPEaE Qocases
sahdigalasthos efstimatic siatrarandtajiergic hachtts eistlimatic syndrome

b‘%ﬁ(@flg gﬁ)errggcrhvﬁfr(%q?hf nch?ﬁ)agt? l(!lp&ﬁ sagsc\gélpéﬁnﬁle¥§ ta.plg

I nventi are use tnen
V@Hﬁﬂ@ﬁf@@éﬁ@§mérhﬁéF@mﬂédﬁmybrders and convul si ons.

In addition, the compounds according to the invention may also be used for
treating other neurological disorders including bipolar disorders, mania, depression,
anxiety, attention deficit hyperactivity disorder (ADHD), migraine, trigeminal and other
neuralgia, chronic pain, neuropathic pain, cerebral ischemia, cardiac arrhythmia,
myotonia, cocaine abuse, stroke, myoclonus, tremor, essential tremor, simple or
complex tics, Tourette syndrome, restless leg syndrome and other movement
disorders, neonatal cerebral haemorrhage, amyotrophic lateral sclerosis, spasticity
and degenerative diseases, bronchial asthma, asthmatic status and allergic bronchitis,
asthmatic syndrome, bronchial hyperreactivity and bronchospastic syndromes as well
as allergic and vasomotor rhinitis and rhinoconjunctivitis.

Thus, the present invention also concerns a compound having the formula I or

a pharmaceutically acceptable salt thereof as defined above for use as a medicament.
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These conpounds may al so be used for the treatnent of
Par ki nson' s di sease. These conpounds may al so be used

w0 200505388 r eat nent of dyski nesi a i nduced by dopErEPI®04/013516

repl acenent therapy, tardive dyskinesia induced by
admi ni stration of neurol epti 8ldrugs or Huntington
Chorea. The present invention also concerns use of a

conpeyRdupaw Aetihend Sesatlt dndentioh cott@ninsy ﬁﬁtdéE &f Eofpound
di canent for the treatnent an reven

i on
0 jor %B?WHPB‘&&?@ @gcep?érlez%ﬂlgﬂﬂareg@oa éli‘%manufacmre ofa
niedinaii it Gstthe Babihdit @A nSwdicgRabfnd 6yiekdisaaed dudWe @tkntioned
agé dopam ne repl acenent therapy, tardive dyskinesia
\duced by adm ni stration of neurol eptic drugs,
Hunt ilnghoiruCGhotlegyresand imtehdon paewenlsdye asd ofth sonplems of formula
I op leﬂq{‘rﬂgcéﬁl’cﬁgﬁﬂcc% re%ﬁft erdBe }Blame%a}{lﬁ%&h%no a medicament
anxiety, attent’ion clt yperactrvr I'sor
fqrAbrItycatReRfroficRkePsy. rﬁ’agléwﬁmri d’a"ﬁ%ﬁeoﬂﬁéﬁmeﬁ@umrglm; tremor,
SHLOR] GeRd, rblpdra%@&a&ﬂal EnBAichairt $HeQRIpAIhié pLACH ﬁmcmal
cardrac arr th ma, nyot oni a, cocai ne abuse stroke,
erditSsent i al trenor, sinple or conplex
tics ThEamtabdfof&ya chvenion écﬁﬁﬁﬁ@&&hﬂﬁ@trﬁﬁrﬁdf&zﬂﬁlaﬁﬁﬂal (preferably
othe sorders eon
enngfrg%rrﬁ)ao ove Op ntld 3 %mns iy ({1 d%rs % aa%c%r?p&ng}
aamidldvege hleg mﬁwmmwntmuﬁ‘mtm alwtalhqm; p@sdrtiniad disorder
ostatdiso@and allergic bronchitis, asthmatic syndrone,
bronchi al hyperreactivity and bronchospastlc syndr ones
as walie caEPaN@ isfoEveien isgrred {1 ft sutaklpganit dosage form,

ihdH:dRAE Bk UBECTitMéd toSene! ddnfigink i3a8.30b0 ehgs gfe@aasrgl% to 500 mg of
accordﬁgﬂaéo the_ invention may al so be used fo

ALTEHPR RET NEAPREBITAl  di sorders |nclud|ng
bi polTae telins Girelement” rRMIsad helepr @eRides curdtixé 8tytment and
t it hyperactivity disorder (ADHD),
éﬁéﬁﬂ&ﬁBQﬁgﬁ%&gwrnal and ot her neural gia, chronic
pai n Byneurasiyat isirecapd efficacyeindinading msuheent symptamdiiaepisode of a

dNF R FHAqiHRY Ot oni &, cocai ne abuse, stroke
myocl onus, trenor, essential tremor, sinple or conplex

ti cs BYT SIRRIactic s aResib Proveatiqnedidhe aerusipres Bivscarence of a
dodobhd®dr ofRyedEbh. di sorders, neonat al cerebra
h " trophigc | at ticit
ona dLGORar srbture aebher Ao o St et o
chmat:tmsadr ty allnbmvgkazi becvuncnk tpikptia stibuas.i An _qgmﬂtlo B@Ezure is the
B A0ERh AL, BYRCLLEAGL Xid ¥ 00 LU AOGRORPASLLFadY DY QTP
as we as a hinitrs an

gr c an vasormt
Ccelebred @eHF s its vliutlr?asl math@stahph%aq@rse@ém anpdhirensipen The tsom

“GARGEF S Rl PR Bsh BIRY b foheaibatsds Q)ralncfﬁn&lon characterised
gharnaceutlcally acceptable salt thereof as defined

b 535 Bershc perurieRes of SeiiUESHERFUIER Ca1 Ph rRMEPLeRlSe when pypked in
apicesi@nbraiim byi Bbh oS IRAIRhigH federl drexpeRir@fo @xEQHP Cdpildptic”

Qngggw%; %ﬁ%mgha%gac%utlcally acceptabl e salt
TREred € man ure of a

The term seizure” as used herein refers to a transient alteration of behaviour
due to the disordered, synchronous, and rhythmic firing of populations of brain
neurones.

The term “Parkinsonian symptoms” relates to a syndrome characterised by
slowness of movement (bradykinesia), rigidity and / or tremor. Parkinsonian
symptoms are seen in a variety of conditions, most commonly in idiopathic
parkinsonism (i.e. Parkinson’s Disease) but also following treatment of schizophrenia,

exposure to toxins/drugs and head injury. It is widely appreciated that the primary
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medi canment for the treatnment of neurol ogical and ot her

di sorders such as nentioned above. In particular, the
wQe@sesniss nventi on concerns the use of a conpoRCIER{004/013516

formula | or a pharmaceutically acceptable salt

thereof for the manufacture o$2a nedicanment for the

treatnent of epilepsy, Parkinson's disease,

W KloBE Shderlyi, aﬁrkﬁﬁ‘son& HRRYe is ASSEHREA R, Irf@l@%mn of the
pol ar di sor chroni c pai n, neuropathic

MG > BeC R PG By S B RAPE PEREUmTRES has led to the
wekbndsad afe sthimphivenfdplRtirgQpEphisJe. gaﬂm&dmﬁrd@kﬁﬂ{éngfl@la@me L-

I f bly. ff f
BT R Bl B POy R B o csease
aucteudh meptinentsieve ipeensnanssivl ininaroing the wiubliyi oftife df patients
Qlflfe%\ﬁg‘?{??n BLkRIEMS rzﬁseal&g R 0L daspaﬂﬁlas qgﬁusén?eat trEQ ents do

conmpo IS convenl ent adm ni st'ere any Sul t
havetlingigpiioge. dspeeiplly feBrwiae endoisrmipatmens Peotplems @nenclude a

WO RO BOh3 ah@-p3REP s Hllan RIFRAGY SHEhY 1Bttt 308 1k fpearance of a

active ingredient per unit dosage form The term
range gt Higs Fffeca%wt}%‘dﬂ%#é? 2 ?Wrwabglvel&ﬁm FovepeRisnch as
apttirpspphyl actic treatment. By "curative" is neant

effic nt‘r ing .a_current tic episo

di Slorgﬁ lc dgalan |§% ns C%E‘me({] ?%%]#;ﬁ%ve opén.en?: gﬂ){ec’c of gbnormal
pvelvetiry omovﬂmdﬂhfe dbisurppsace ior pa@fm!w reitic dlwoftingiton’s disease, in
gérﬁﬁ{sgﬁ‘@ di’éeagg?gﬁéﬂt (;gé& tB hBni @Qbﬂ)ﬁﬁ%ﬁ J%am&t therapy, and

herein refers nlc neur ol ogi c

iehaPERRTeR B?/tl%ﬁr 6&7129@9@ te egh¥onimt tregtimegpt with  neuroleptics.

s;asmwseag aénaemlbl@ptaw charatred Sbyt NBe RBAISHAS AL <an sub_]ect of
gl) bno and exc SSI ve sznchronl sed di schar

fove Watpo Ong ey ek Ay shiRTsass |a6’ﬁ§ Is as a
sde eﬂ"emi(d)éﬂoﬁmﬂmb rraplabeﬁmm tﬁ'élepy érmparkipisbEpRYor ABerUsRdl ganglia-

,,{tga Oggrgelﬁdf%ré%er%er to a _di sorder of brain f_uncti on

aracteri se e periodic occurrence of seizures.
e| z utlesstegan Hbgaimo Ae pr¢deiptrein medysm disokledchanadenssd il

Q’ééfr@ntbé{tééﬁg Gf ﬁéa@aéhéﬁﬁla Vél%’ Vﬁlﬂ&? i ﬁl\fgﬁsu?r fr&:ﬁfégé}“ l28d dRiration.

t oxi ns_or epl eptl c" when evoked w thout evi

CHERAE PohcorTReEnY diittesaliand age ugdallyssgoqinipe Wifbraspesda.
hdusdal vorilGhE Qﬂloﬂbﬁlﬁi‘b@d 208/ &f pfhﬁcﬁﬁiﬁbﬁiu In 8848e tded BRyY are preceded

1%%3)8 Flgeorcgiﬁ%d v(s%lq gl?egﬁ(l)‘ 8%2%}@&@3@50@ is rbanceg Il\%%range headache may
last from 4 hours to about 72 hours. The International Headache Society (IHS, 1988)
classifies migraine with aura (classical migraine) and migraine without aura (common
migraine) as the major types of migraine. Migraine with aura consists of a headache
phase preceded by characteristic visual, sensory, speech, or motor symptoms. In the
absence of such symptoms, the headache is called migraine without aura.

The term “bipolar disorders” as used herein refers to those disorders classified
as Mood Disorders according to the Diagnostic and Statistical Manual of Mental
Disorders, 4th edition (Diagnostic and Statistical Manual of Mental Disorders (DSM-IV
TM), American Psychiatry Association, Washington, DC, 1994). Bipolar disorders are
generally characterised by spontaneously triggered repeated (i.e. at least two) episodes
in which the patient’s hyperexcitability, activity and mood are significantly disturbed,
this disturbance consisting on some occasions of an elevation of mood and increased
energy and activity (mania or hypomania), and in other occasions a lowering of mood
and decreased energy and activity (depression). Bipolar disorders are separated into

four main categories in the DSM-IV (bipolar I disorder, bipolar II disorder, cyclothymia,
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The term " Par ki nsoni an synptons” relates to a syndrone
characterised by sl owness of novenent (bradykinesia),

WO c@bd5s4198 and / or trenor. Parki nsoni an synpt oPGI/EPE04/013516
seen in a variety of conditions, nost comonly in
i di opat hi c parki nsoni sm (i.e.3%arkinson's Di sease) but
al so follow ng treatment of schizophrenia, exposure to

a&ﬂ)ﬁlﬁﬁéldalggl%eﬁgh%thﬁﬁé}“}lswéﬁ@ylﬁed Is wi del y appreci at ed

that the primarypathol ogy under Par ki nson' s

di seakd¥ tFgn d’é‘@@‘rﬁ’é&’bﬁoﬂﬁm as ugeqd h%relgrrg R togt digfiact period during

xﬁﬁﬂa fMdie iOhiC amc@nﬁﬂy la0A pEfsiinéﬁtlyeel@ldtbﬂt atfangive] @hidithBle mood

e Stri tum (itﬂ tge tt(;Srpread use of

“6 515{‘?18 PEpTat ﬁ%eeﬁﬁé‘ﬁ@s?(@"&’o or agitatio

L- 3, 4Fid thyd rloppyopdeentyy’l, ab asdédieertin DEIErs) toarlddssooqp@menaanic episode,

‘ﬁ%)ﬁ%;@adg%fgm rmti c treatnents for Parkinson's
I'sease®and such treatnments have been successful in

i ncr eHs tagm meiog dapiessive £pibeded s ysad heveisrofars tea pegod of at

IEJSQ@VP&'RB 'dﬂﬁﬁ? whidl 8RasSE- eltﬁgf/\@éfﬁ'ésse&j RRBA LN Ehe loss of interest or
-rep | acenent reatnents do have limtati ons,

I%%a&é‘é? n 111"57“]6’&1”1 Whvivigs %‘ililgﬂ%fé% FhipPAERORECNtItion aBdysyehpmotor
rebichadm. a wearing -off of the antiparkinsonian
ef figcgcy of .the treatnent an ear ance of
© angelti tegn G BRPE AT LR SRR SRR e Gasting a
least 4l WBWWMDheheqmsnasam@ meabotthyfeka mesicapisodibend &rm major

s the devel opnent in a
(kgﬁjgﬁg%g%gd%nor |nvgauntary nmovenents. This
appeaths term pehtriogigtpainy asriged Meraig reers $o thesewadiionjgiadually being

I€@ngﬁh§éa QR anlgéa%@ @?&e@@&ﬂsﬁﬁétsfr&% 9&&@ Baih0 ceRVeRibRally defined as
in Schi zoglhr eni a

do ne replacenment thera
Rt P tpgr%%gag%wdtt&emrraﬁ% Bt pEiEHBRweaGg b 50 BE clhsiderea
dheotiio ke flid ant xayaktmaﬁdﬁmuaa&aaswmdm&he PhiR is going to be a

pC har aC er I oF %1 Vg? ?orqﬁv ?org&nebqt &ﬂrea 1138 ?k&c ttheg: i majority of

norna ast oY
crlinysm;: peri wdrmyesamf@ees @nasroaati;wot@n@bﬁerm bechd@ palmllryénarder to

HER! g‘gﬁg s&?ﬁﬁ@[}éﬁ of Or parkinsoni smor other basal

gangl | ar el at movement di sorders. The term "nigraine"
as uskrf KEREPAURBANC AR Tonwdmesrareemdp Pawdniipted by a

ﬂa@ﬁélbgl@e?tchaﬁéea&kasn&ﬁ/e mmla&d d@mstt, hatpradhde wt altj@cbiodsnstlmulus when
ens an urati on e a aCkKs
R SRS o, BV o bie Srsadey gl In other
vaords, gk aﬁpe;alﬁa‘d&e dhe painisystem, ha[.‘sl%ﬁﬁ) plaalbd an aatdd@Aonot turn itself off.
phOt oﬁﬂotg Jﬁ: r§f‘3¥geto %ﬁﬁﬁor; %r edlgaé)%ﬁg glggrogcéi]caf) Ehsorders
assocl ate VVI , neuro 0ogl Ca st ur

THeyeae Arequradls Acheciatay thhehﬁwgm diffisliies. ingluding pbsgive-
é&ﬁi—ﬂtﬁswe-r&goﬂd@; %.rtﬂ%ﬁhblg a@t{imﬁ?ﬁfé%‘cﬁ%tﬁ&gérﬁgxy a.t(d iﬂ%puléeg%);rol Tics

classifies raine wt aur a (C assi cal mgral ne) and

I Gl e F » SRR r(eE%HﬁYGnn‘i*ﬁrBY%lFH‘éite%’%én?Yﬁ]“SPts or
vfokéﬂ&&’u@xfls i@tk Iitiame;tgﬂ ah aaaw:tgr lof fRwdiha, veiH difeteht Afirations and
(J; STeES rolécorg% %ﬁ%l %C/%%[ a rearpi(ﬁt | Ce Ven g*lla‘t often involve

only one muscle group. Complex motor tics are abrupt movements that involve either

a cluster of simple movements or a more coordinated sequence of movements. Simple
vocal tics include sounds such as grunting, barking, yelping, and that clearing.
Complex vocal tics include syllables, phrases, repeating other people’s words and
repeating one’s own words.

The activity of the compounds of formula I, or their pharmaceutically
acceptable salts, as anticonvulsants can be determined in the audiogenic seizure

model. The objective of this test is to evaluate the anticonvulsant potential of a
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absence of such synptons, the headache is called
m grai ne without aura. The term "bi pol ar di sorders" as

waisediomhasei n refers to those di sorders cl assi f PEOER04/013516

Mbod Di sorders according to the Di agnostic and
Statistical Manual of Mental ¥ sorders, 4th edition
(Di agnostic and Statistical Manual of Mental D sorders

oRSMh Y by Meané\ras? au@l@ nD§ y&mraé PSS LI AL Mhsceptible mlce a
WAshi ngt on, %,i( pol ar t?Hllsorders are geéneral 3/
gea%ifcaeveﬂ eeaelb\yﬂﬂ%ﬁ éﬁ’éB‘iEi \n this madsl eaprrleﬁ@’age@arahse
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eSS PR el et BiERRl P RAgFortng A SFRIoT el LS. Patent

raplisadms 1oaso&&ed aharesi/a30,872 LBSttﬁs deéch Blehtifidd atsewdlmgmg to the
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mani ¢ episode,” Wt ower severity

byn%rafrmgj et saikhje cbwicelofefels ma% Wr apen r#'o rPepEpan slglled in the

BRYArda@f foRtiné §RASticidaBeKSatdHr Aty ovhh Cihet I bfSclinical trials in

ei ther depressed mood or the loss of interest or

gﬁfl%r ure in nearly all activities with signs of

I NpaiRoe dreating @isessds| (‘lﬁnmﬂldp oy thonit osr their phdahadentically

a;eg%t%lgg g%.lt{nm)réﬁg%(al ﬁslo g ae’tl tagseffgc%;{ev% ipaﬁr gksjnagg %L%ﬁnwu?tﬁred in the

formp pEa phampacenticallsotiposiiona mani ¢ epi sode and for a

rmj Orﬂ{?:?éi&%séﬁé‘tﬁeﬁ%ﬁé?cﬁﬁleﬁte&r th¥ ?éé@ﬁé’m@é}‘ao JBﬁcérﬁE m
"chronic aln as used herein refers to the condition

WB%HWWS%WW%@ effE&ng‘e%@eur&r% gerggpound of formula
16 St pHAghatd A BE HE@pRdldsalGBR¥RN T @nihitidekinePhasmaceutically

aipﬁ th%l? er si st s beyond the normal time of healing,
%ﬁ? ablg (Iuet PTE8 TG Nsi dered chronic at the point when

t he iTudprepatead phiegralaceescal hahpddhdorpaicording @oha ¢nveotixe oae or

&‘reso'f ﬁjiee tmlg) tds%]} Otl‘Hl d1 4)1J & al‘iigce& 1{191 & ?a%%)érﬁt thereof is
B AR LR Bl D

ut ur e. g at a nic
ie*}wemf@émvcﬁ@ @Wle%p armaseoieal ﬁﬂeerttmmtaccqmme Hio pcsnventlonal

Mh&%ﬂ%@r&ﬁﬁp&&dﬁﬂ@@Ehﬁﬁ@% 1Mot AEBLiIEd PRichtiordre

term "neuro athlcCPaln as used herein refers to pain
i ni 3 ﬁxeg ts and carriers may take a wide variety of forms depending on the

desired route of administration, e.g., oral, rectal, parenteral or intranasal.

to se\{zures

Pharmaceutical compositions comprising compounds according to the
invention can, for example, be administered orally, parenterally, i.e., intravenously,
intramuscularly or subcutaneously, intrathecally, by inhalation or intranasally.

Pharmaceutical compositions suitable for oral administration can be solids or
liquids and can, for example, be in the form of tablets, pills, dragees, gelatin capsules,
solutions, syrups, chewing-gums and the like.

To this end the active ingredient may be mixed with an inert diluent or a non-
toxic pharmaceutically acceptable carrier such as starch or lactose. Optionally, these

pharmaceutical compositions can also contain a binder such as microcrystalline
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pat hol ogi cal change in a nerve which signals the
presence of a noxious stinmulus when no such
WO ewogmiis8tabl e stimul us exists, giving rise to BCT/EPRE4/013516
sensation of pain. In other words, it appears that the
pai n systen1has been turned &R and cannot turn itself
off. The term"tics" refers to common and often

clhasdy, bhg @%&E%@Qﬁ%@iaﬁﬂb SOERSRSsrard Reha sl lﬁle%uﬁnghlyoncwt
associ ated wth behaviour difficulties, inc

SBH 8% MATEETIP AT aiciditach ap celpidpiliser clepidea sweetener

shyp alg 8Gédrovd brysadtisdirt e calagnhgragﬁrﬁe 0ER ﬂta{?dﬂnng-hﬁg&ﬁt AR as
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I@?%?EB?@ ﬂ%@@ﬁ@ﬁ@étor vocal i zations. Tics are

nmani fidstiednition alseaonemplats tonpesitiadstwhidh toreraetse the active
sﬁﬂé g.%&eo > @d}lcli.ro E8 LEERel fP Jze%l %.1 COH%ogﬂoﬁs RIR cah e used

al e rie rapl nmovenent s at 0 en 1rnvol ve only one
fon pegprterpl @d@mlséﬁﬁmrea@en@p@mvepﬁe@alé@@n abelupt agusoeheneily
sbi@bonk BY Qﬁép%nabhb BneRalfy dotitBheOin shpRliss, ARBELHIM s%rrﬁ%[rge@ glass

mor e coor di nat ed Sequence of novenents. Sinple voca
of plestichEpls s 1RGFRBCOBBUNT™Ss grunting, barki ng,

yel pIIﬁ gddﬂi@d tb ffled active aigregentCaiget e¥luviondbr §uspendisiel dage

PRy e 8 S RRGE o o Mol BS B PRt btictiea
ehmqamln’d@n ofls f prlyaithndene, ghyools, gb'pq:nrpah aromtagtgdycel dryother synthetic
sBfE é&bﬁﬁ erfdS s @1 550% AagHoR aglglema&tg%hglgg; E&%rbic

Int e aual og enl Sel zur e ective

agiglsqr sodivmg bwaﬂut&t ehaldingageptsoinehias ;s:mylm dmingttesp-acetic acid,

PREEAPAAG shite BN &utaftesa&qjh@gﬁmgs S8 ZLHeSTot AGWMEEs: il
sound- suscep tible m ce, netic aninmal nodel with

°F€?F§§y§%W9ﬁFé§‘uPhdﬂﬁ?gaﬁb 8% primary generalised
epi | em&ye ph&inZAtE@iScal fER\soK prepatddhadihg gleetodds mtadh @k routinely
sthylatlon and .the seizure types are, at

u]seg lg).l%’ p%armam

east “i'n par simlar in their clinical phenonenol ogy
t 0s SThEAmEs IS OF artive rggredientaim the phetraacewticd cSuipasitions3an fall

%Rxﬁ)ﬂe E%% ok l&%%ﬁtra%%ns]aégf &e%l:r& efglﬁ ?23}01%1? acl)lf f]aec%rs such as the

epsi a
p@g foUTRTs a8 Wel & medigabeqrfinn ap Wil g o8 the Fstpd ot
aﬁﬁ?ﬁi@ﬁﬁﬁb@ glrrih%l the aﬁ@@ﬁty ofB&h P& nd&ﬁ'&'&&rgﬂﬂ dlin€ &rhpRit@hs for oral
ot en anti.con t1vit S |
Beei-e e B B MY B YRR e el fap reight with

réq&ctub@dthSWS@ht&hhehmnpoﬁbdﬁ Pat ent Applications

10/ 3 { 0} . i i f.i
L0 SRl 0% 10 S e B Ao
foramdi i or EiecpharoacewicallBsedeptable $pdts theepbeapdy asgninistered alone

o m& Lodbigiibe ﬁﬁﬂh‘%ﬁﬁ@r P eeutRally ¥érivé lhg}eal@msofqoﬁ Rfriting

above-nentioned i ndicati ons can of course
cgRpBleRiohechydtitena) cogPeiydssuiich 5 be cited @5 [s¢ 11 gppbingion
vatHTER N pgonawe atdrding eF &Qﬁnﬁéﬂtiohelde hftidiks, laatiepatts argt

b@f:{oﬁentge al‘t gcmalnﬁ Ia?x?c' r%g(g b&irz]%/g%tgellltrs], grrl]a?geglec‘g’ gg aspmn
ibuprofen, paracetamol) narcotic analgesics, topical anesthetics, opioid analgesics,
lithium salts, antidepressants (e.g. mianserin, fluoxetine, trazodone), tricyclic
antidepressants (e.g. imipramine, desipramine), anticonvulsants (e.g. valproic acid,
carbamazepine, phenytoin), antipsychotics (e.g. risperidone, haloperidol), neuroleptics,
benzodiazepines (e.g. diazepam, clonazepam), phenothiazines (e.g. chlorpromazine),
calcium channel blockers, amphetamine, clonidine, lidocaine, mexiletine, capsaicin,
caffeine, quetiapine, serotonin antagonists, §-blockers, antiarrhythmics, triptans,

ergot derivatives and amantadine.
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general . For treating di seases, conpounds of formula I

or their pharmaceutically acceptable salts nay be
weppsoyass at an effective daily dosage and adnP@i/BP®n€ei3516

in the formof a pharmaceutical conposition.

Therefore, another enbodi nent36%f the present invention

concerns a pharmaceutical conposition conprising an

ef f et pARLHAIRUREer&dt iR a6QFRMHRAyiA] tHePriln? ilveBfiorfare
ch_’gar nmaceut i cal | acc%gt abl e salt thereof

PBRIRRS BhAtiFas oge FHEPHERG o iPERRy anééﬁ%ﬁs?eélﬁaﬂn?é‘ﬁfptable

sdt theedol bekd. at Ténsp baPadBpaurdadiaae HedraRinhaMROSEdiLRA by GABAA

di to the. i ti f.t
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indociep tlabké_ lslallbttlonheqr@@iﬁd by GAﬁA@Aﬁat&litqu adablkgdmmm @ses,
ef@aa{;el%%éq‘i %}‘ %&{dut%%gtanﬁ faidofddrs Bhady @lﬁ(%ldr}% to? adverse effects.

conventi onal pharnmaceuti cal conmpoundi ng techni ques

knownExaymples of Rernpamds ieduding peveal inghitoagpediafed e GABAA
redBstosah ElRleth8 Mo Rl EbéhZ Wit S py s 18dr¥it@fatdsO5#Foids, and

dependi ng on the desired route of adm nistration,
apfigenvalsanis such @p yplprogte. yigeabafring, tiagabing qn phgrmaceutical acceptable
sdPlzahergeeut i cal conpositions conprising conpounds

accordin o the jnyventjo an, for exanpl e, be

i et ddirepPs ST R0 2epEs Rick s Hocpam and
clomazepareneud ltye 1.6ritenzoviczepings. spclhps slobaaaia Fedferséd/compound is
dbiMApdhecal Iy, by inhalation or intranasally.

Pharnmaceuti cal conpositions suitable for oral

adnmi nParhiEags inerde ehersbriytad and pguiobarbiial Fegferred egmpound is
pBXRBRIsalbe in the formof tablets, pills, dragees,

gelatjn capsul es, solutions, syrups, chew ng-guns an

She | PRESBIR G Rctor ot i P ST e Ty actde acetate
et xed with an inert diluent or a non toxic

phar ' I ceeptahle carrjer such.as.starch orn. ..

et oattidpisots PESREIBRAA A GG i BBt B eigimes
(tumethadiog s ¢t Ja sncainipiidasd pthogatimgde, ete.), phenacemides (phenacemide,

aéft%ﬁl@&fdﬁ}iﬁé,' dtOf Galibd RSIRs (UM ARG M RHe 98¢ AL obutyric

1 di sintegrant such as alginic acid, a |lubricant such
agids (e SRETMRE R PRy dgogyPrBaistacids €FFJagodivmy airygate and
d&divaticen ArbachgRpin@ ss\eeteener such as sucrose or

sacchari.n r colourin ents.or a flavouring agent

such D REAYEPTPIs R RERR VPRI o RO VAR AR R
s@dilsm valpntoaty Isahiesqdnmpzasjrbaten slivatyirodx, clanazephan pBeridharbital,
vBbdntFe SUBSIANC GulafuBugont rol | ed manner

ar maceut conposi t1ons which can be used for
par efereit Prethriedi avelreomingsitions, the dedn desaee énial the ernge 3 to 3000

mIUERNASTAE WE eMSpSindd dfYorsl14 i Ons or suspensi ons
general ly contaipned i n anpoul es, di sposabl e syringes,

gl as® psjuensior pprgntergl adminiptratign s quaptityof compound of

formula I present is at least 0.5 % by weight and can be up to 33 % by weight with
respect to thee total weight of the composition. For the preferred parenteral
compositions, the dosage unit is in the range 3 mg to 3000 mg of compounds of
formula I.

The daily dose can fall within a wide range of dosage units of compound of
formula I and is generally in the range 3 to 3000 mg. However, it should be
understood that the specific doses can be adapted to particular cases depending on

the individual requirements, at the physician’s discretion.
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In addition to the active ingredient, these solutions

or suspensions can optionally also contain a sterile
walpdoaemtissuch as water for injection, a physi OPOHERRD4/013516

saline solution, oils, polyethylene glycols,

gl ycerine, propylene glycol or370t her synthetic

sol vents, antibacterial agents such as benzyl al coho

ant i @xk mtlﬁn&ﬂg Qoﬁ‘l%oﬁ@&soﬁ@hﬁe@%z $hiQ rlm%%bﬁl Bhd labelled derivatives
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e
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PeuitHRI AT Bratmyhard PF“H“%%%PPPB‘E@“? 6‘?’5 Tty Ihereln on the basis
oﬁﬂlﬁiel’lp&ieﬁ’alblhﬂﬁlgl 8 LES /Bea@tot&n!é 40 Yocuiigh SVapbtean ibassues,

R R e S SRS e 8 4B, v
SveC Nd@eralbss@V% mhféd\mming bide for hlze aiirpcignesirof levetinapdétaml and its
aﬂ!ﬂo% " eﬂ@h”\fﬂ‘i@&%ﬂh% SIhh YsPS RRIABIE 38 c?er%v&ﬁ fr‘c?fi’;htls%ﬁgs

m ni stere one or I n conbination wt

eenairHE e Eam nyaEpmyal sprpiesdinehiding Ryman; it of pyce. Alternately
tigxesmBLes oy &J@bn@ﬂwrilbﬁm&i arOIRAHRMEN WSy, 6RMNdREs human, rat,

ci.ted for e i conbi n t| %ﬂ t he co ounds
AR e D BEPHAY PR CHEH GRA Bi6 Kt A BY Seftiring method
cGﬁPMS@ﬁS@DQ&g&ﬁmgmn@ﬁmhﬂéﬁnmphaﬁtm&ﬁEMhmﬁormmhﬁmﬁﬂhﬁ

ili.zi.n ent.s, sics a

{8818 ok lf DG A9EALE SAALIESACS: & furdlentd Bl LdrTkopectally
S¥RashiemichslingdPY B dnd FYRGetoi Tpytative hgamasa |mcsxbatmg the

nfRiHr 488 &Sﬁ%ﬂ%ﬁs &efrggmé'ﬂté 5§ rtl'lepa Jnk \%ﬂ?ﬁqgﬁé’]ﬁd compound of formula
trazodone) tricyclitc antldepressants

LT SR HoR £t WRIFP eI R POt gpmpoind of
forahu Dt& 1RGIrdteir &/iBIHRZE By figs piAGRY h&In) thereby identifying binding

R B e gyt B ahT DA og TR Fdpa fehtiftion of new
dohgsrarzepgr)ndp biertahieras wibsLRSY.SY2. The presemiagdntion also provides
pﬁ?ﬂg&étﬁ@b‘f@ﬁ%&%k op EQE y]%SS The qp&ﬁ&?gisg ??Céllﬁneg%l tgllu[i]l%g assay for the

ocal ne capsal
S8 ésofepn 3% 2Csmtbtl%hﬁllﬁd awna@m gftfgrmblakll Whle e SV2 isoform SV2A

bk a8 % o By Eractth i RSd hgmwﬂﬁﬁde&aﬁkéﬁé@ﬁu@w@ the LBS, the
amant adine. O particular interest in accordance wt

igofpEmpP ¥ shovs §%1?ﬁt1"8 finghing tohBiihegt Poesoieants. | adsspegifigally bas
amgp@ﬂmdymmmﬁﬁgﬂyhﬁmmnmﬁxﬁﬁphﬁﬂmaceut|calIy acceptable

sal b SLERLaR0d Al c oAt v N £RBIHNY LG G REH:Rbn tate
of SV2 proteins after solublhzatlon purification and chromatography. The labelled-
ligands may be directly or indirectly labeled. Examples of suitable labels include a
radiolabel, such as SH, a fluorescent label, an enzyme, europium, biotin and other
conventional labels for assays of this type. A particularly preferred compound for use
in this aspect of the invention is [3H]-(+)-4—(3-azido—2,4—diﬂuorophenyl)- 1-(1H-
imidazol- 1-ylmethyl)pyrrolidin-2-one ([3H]—compound 7).

Description of figures (in all figures (+)-4-(3-azido-2,4-difluorophenyl)-1-(1H-

imidazol-1-ylmethyl)pyrrolidin-2-one is referred to as "compound 7” and “compound Z"



10

15

20

25

30

35

receptors. Trie conpounds of forrmula | exhibit a
potentiating effect on the conpounds inducing neura

wo pdvslos4180n nmedi ated by receptors enabling, i NPEERP2004/013516
cases, effective treatnent of conditions and disorders
under reduced risk of advers&8effects. Exanples of
conmpounds i nduci ng neural inhibition mediated by

taBEERr PS-4- Rc(@gz@ddﬂﬂﬁnﬁ@bLd%\ﬁbﬁgohdiﬁ-ﬁzﬁmu@@r%@ﬂuﬂ@ (ireferrmg to

ba blturate ste nti convul s%nts sré:gﬁr
wa@aﬁ PE&E@&W%@W%%W%I/@P?% s Enfor-C-o-
et@@BB—@k&hl—@rﬁﬁHﬁﬁea&é’t@frﬁ@é whishQdioamapidee shd Inedrigigoriane
L%Ch as di azepam and cl onazepam

zodj.azepi
N%%mf’ﬂq ]garﬁ%ﬁfgeaega prAes, such as cl obazam
Pr ef &rgued 1cdmfprc1a ritie |sat1mabmazJQI@ng cBaveli df UPHesnpavedudevith rat

bﬂ%gng%?ﬂtgrbﬁé%' %anaPe?%;S}QQJn? bundr &J €fLEIr RddiR: B/F

|taf Stero |nc e adrenocortlcot opi1 C
(fwelr/ﬁ@wén% andaX-aist FopEesSats ba@%e@dlah@ndeﬁc (frmol/ assay) Bmax =

&rﬁhﬂlgqﬂl\é%%ﬁt &nd Ral=ugtephydant oi ns (phenyt oi n,
otoin oxazol i dines (tri nmethadi one, et C.

succrHVRT & §n% ebrlsrisk icﬂrina%t‘tloé’t @nﬁmgmegmvwgghat compound 7
bindb en aBs %ﬂﬁ;bdiﬁ%}&bﬂhﬁgl@érmfﬂiﬁ@ thahQevetir@etano azmstis 6presents

me, acet d am no C i.d
el bl RRPRORR SR vt B Fok o B e
dmgﬁlammevahrpc@atre@ahmcﬂeqmmd/é@b) car bamazepi ne and so
on. E[g%frgfs H@ﬂc‘c‘s%@? giégg'ﬁpllld}gélfj g?m‘éﬁx'bpa[ri%' I?roé‘&isqabeued by [SHI-

val rom e, roat e 1 VOXI sodi um val pr oat
C%r@murscbaﬁﬁﬁw EFRHC%’C@ thwexfilsﬂas%ésdDPM) on &9lebisen and X-axis
refﬂﬁ@ééﬁtbﬂﬂhél g@ladlwe\ﬂlﬂlﬂ:k&t Ezhdlﬁ?uxhbé&gﬁbi ;ﬁe%w Qﬂ)mﬁspré‘_s@flts the

e rre ora 1.0Nn a sage 1S

opOehas ifggeatt BlogeBors by S e Pright Bridet ﬁ'bounds of

for mH‘i@ré 4 depictoap iy § plotsf doarpopad nisn@BPA beads coated with rat

t

oS LREAls By oS HEP )l Rl ERTREE Bloop P byt

(LM Laspayieing A amstrhpneegﬁe &pg tllrug]r (V8- Tl tebst dwigdh tomapouriale”

d;g,qggé)cgle;{ Giinerftp! the preferred parenteral
rrp03|t|ons the dosage unit is in th range 3

0]
3000 FifyreP d&?&ﬁﬁ%ﬁﬁd%n‘éﬁlg%?’i‘ﬁﬁaéhqhg%( dﬁrqoylpﬁaggg@gﬁ [HI-
cérapdund A Bdingt thalQertBNgensiécteDEage? LilistwittoEVaO MeuNskis

r%ese%{’/l\zlboup?dg Z{ﬂg g’] S altjjé/ fnl‘sli:] pglrl]'e() an ngglea ?Qe%gesents the

specific binding to cells expressing hSV2C using [3H]- -compound 7 as a probe (A =

[3H]— alone, B = [3H]—compound 7 plus excess levetiracetam, which displaces the
specifically bound probe). The second pair of bars (labeled “2”) is the same experiment
in untransfected cells (A and B have the same meaning as above), which shows no
specific binding. The last pair of bars (labeled “3"), shows the absence of specific
binding to cells transfected with hSV2C using the probe [3H]-compound Z (C = [3H]-
compound Z alone, and D = [3H]—compound Z plus excess levetiracetam).

Figure 6 depicts an ICg( plot comparing the binding of two different ligands to
human SV2A and SV2C using [3H]—compound 7 as a radioligand. The Y-axis
represents [3H]—compound 7 bound (% of control) and X-axis represents Log [Drug]
(M). Depicted are the ICg( curves of compound 7 binding to hSV2A (x) and hSV2C ([O),
and compound Z binding to hSV2A (i) and hSV2C (). Note the different affinities of
compound Z to hSV2A and hSV2C, and the equivalent affinities of compound 7 to
hSV2A and hSvac (e).
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understood that the specific doses can be adapted to
particul ar cases dependi ng on the individua

w0 egpaiosasent s, at the physician's discretion. TPET/EBS04/013516
bi ndi ng conmpounds provided by this invention and
| abel | ed derivatives thereof 3fay be useful as
standards and reagents in determning the ability of

t est §deGANP MRS of thedpreséht PRlcBRbh dhcldmERGAY bi faah r@
bind to the LBS receptor, Labell ed derivative

RSO LSRR T FUGHES G PSP Ly SYRfgFavelled

c@nﬁodn@g |onoE‘@QﬁrISa1feGIseﬁﬂ S tHeOMe@IFHS of thie 1hﬂﬁ‘lﬁigha3|§|'1yobes in assays

R e RS, L PR ey s o
stitheassfpeebbdimeiey, ligandd casbd aded| wittbut ngaiifitstias o oah be modified
u{ g vgr? 8{]‘)&!%};em %@L.m ieblb 'idb%ﬁlnf ogucﬁpgs Mﬁﬁ by n?lfl-covalently

potent har maceut| ca agents, 1n partlcu ar
jaining & megicty adrhptiseatiyt qrgndisgetly psovderd deteeiablesigndr inpany of

ﬂtl%é Qés'&ys Qhe hﬁ%‘erﬁﬁ§ cgn BE 1491161 Pet@MireBi 6 M@irkeyk asé/ngﬁmes for
teins, fa ocaI|2|ng SV2 proteins i.n tissues

d’FFﬁt 1%11’?51“&6{1@]4?62 ahg! BEMPE sueh @maﬁlﬂ?ﬂos Isijacludipg. ‘a%%.hﬁgted to,
[ cildde (ReRASc$\v2B12%n derﬁ&ﬁ@s whet abperbMdAsd snd hlkalme

Si t for th [ i.zure dru ir ce
el e il e =80 FEEE N ool EYThahReE Blresconce
uu:amsﬂt\tewai@angédslﬁﬁom fligrsemesce pelpaedtiin, ndyding, but mohlimited to,
AFﬁéer iy, e ﬁa fHee %’O?élﬁﬁh&dfop %&w&beﬁﬁg ugﬁu('f@ ﬁgtmylatlon of one

e |1sororns na | oned versions of any

compiient écﬂlogfsé By Bdnding éo aﬁﬁWgcowW&rfo opg of therfdpol tadel groups or

et R laﬁﬂ@ﬂé&lld’ aPtibbles eﬂi@éﬂﬂnp&ﬁ@sfr@iy ASS Y Ride BpBeers or linkers
screenin t hod co rlse% %$§05| in ne

R B ETTRRBT HG e B B p b IHUPoRF:. Toiphuty agents
of bdiﬁﬁoumxlp FdSi dﬂ)gnﬁéda opIib@ich®ith rla‘tfeﬂla@ ngmtcts dcherdenf to the

mve a(%n lb}{idS |‘§t lLtBé G%{Le%dillg %V%X? %n%,ggceﬁgz&lluiag of membrane

ve age
fxpgmmus m:snf@rnmg %\jﬂémr §h‘aﬁ@tme e 2apyetein @i & iirageniont ¢agprising the

L@@'E@Wﬂrotﬂ Hy}l%e lased N@nEBERR Gr Icbinpb&hd ﬁﬁ?@k u§§fbated with

det er m ni ng bi ndi ng of "t he conpound of formula
the ¢elis trﬁ@mbrfa@te%uﬁv 2 BrqteiRi b ’iaéaleB‘yP’flPﬂétop at e spmediangs, or after
n‘icﬂlﬁéﬂ&y?]dtﬂ enbo by bﬁgmbldgcﬂr %nﬁﬂ%vlfeﬁﬁéﬁzof (Afssetyhe)f BieDin@drition may
us,. the screenj ng ass nabl e t i ca
of PHRY BB MOABCRIEDE Rty st e bt R@hig screening
The apsﬂ@s e]mit menigntthe hiralis®oftap9i atdhe phmﬁm@m’[demabﬂl@s or analogs
\/; I
B8 ByRlop IS ool ST KA G S8 Brable b e
wifichf f@istrhhrams of pitineupgle It threughih aSvayA a5¢ ﬁ@l@raéﬂe in order to

n$Rirh£8 1 nd By ok I8 apbanussil wrd lhla% Mokihbr kdensheal
affinity to the LBSE t he i sof S ows sel ective
SHiCRIPE 45339 By issdntast cqllsesdd! %fgogﬁa%m ré‘h"a T8RS C@&Fﬂlﬁlﬂg Sv2
aba®ll as helgh‘ecﬁfnf ﬂnﬁh‘tdtajbé feé Qg;térﬁs cidh s mahyobe deatved athl purified or
be used as tools

The d
sgrgus 8%% e[%rpé‘og elrls %?12& ?r%nﬁa%? %fft%e assay wi membrane frgé)ment

containing SV2 or purified SV2 proteins and peptides is that the effects of cellular

toxicity and/or bioavailability of the test compound can be generally ignored, the
assay instead being focused primarily on the effect of the drug on the molecular target
as may be manifest in an inhibition of, for instance, binding between two molecules.
The assay can be formulated to detect the ability of a test agent or compound to
inhibit binding of labelled ligand according to the invention to SV2 or a fragment of
SV2 comprising the LBS or of L059, or derivatives or analogs thereof, to SV2 or a

fragment of SV2 comprising the LBS. The inhibition of complex formation may be
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of SV2 proteins after solubilization, purification and
chromat ography. The | abel | edl i gands may be directly or

wo pabsioeass y | abel ed. Exanpl es of suitabl e | abePGI/EP2004/013516
include a radiol abel, such as a fluorescent |abel, an
enzyme, europium biotin and4®ther conventional |abels
for assays of this type. A particularly preferred

d&@&@@ Bgﬂd vfaﬁé lé)?%edhﬁu%fék Sudshe ﬁiuﬁfontdéﬁaysnFﬂBﬁFFlQ&s' (Berkin
azi do di.fl uoro ﬂ - - m dazol -
m r ﬁ%‘? hf PrOaiatsarsdRRA (4™ %# elarﬁ}s%*‘dl 9y For high-
tlﬁeﬁgl{pum%m@émﬁés fI—I[’giJI Siﬁintﬂlalﬂioﬁ Iproxfiingttraesay is a powerful method which
%e C (s res c t 1;%'];1I lcj) ic prplemgr l al(1| lf" r{lllreg no separation or
erh‘re(%HyT’ arg?l cal embrencs aRd ryquine P
waglonp etepsl Tlﬂs Jawdnti@'odtpmuhds Zretlaodd Use |compound of formulalasa

pl(o%g)fo é& ér | ng'sd&l{mw Lha &%f@@éﬁ%k%h{ dj Qqut &ﬂe]@ﬁ Bidién

to conmpoun

isgiopm éalq &hadqqirion, e pegionsiratio @fé}}n@@rgnfgg belgjmg o§ ligands to SV2C

ox%tr @VIzA?shees@ tHat RY {s/R6ibREB G@irail} Q@forﬂ&hip@&ﬁé SokPAYRYs that can be
er the International &ﬁg rietar

uftlpeter e AR QT oge e el e O SHPdThiglicand
foe HVeesstadied cddld ©e m}il@dﬂlbdoﬂmmréd’ﬂyr labelletialine labetoalkese any of a
ol TSP O 0 B G A 8 Pl e
Lalzdled ligguisdre 8spfuseful frasagaf;ﬁ)smgBhaxonfogn@qmbstﬁmgof SV2 after

scﬁ{lﬂiﬁl%tﬂ) Bgnilﬂg:ltmnl gthlengi%%'aﬁ%r "Nﬂge&}gr dgpi 'ppésent 1§1vent10n

etition binding curves ow ng hat conpoun
§ Photopgivaiie Yersipptief tho ligyds fm {?ﬁé‘ﬂméﬁﬂfl Hietegtipm pbiological

sduﬁ & Im%wabuvame( hgaﬂ(ﬁﬁﬁa@sﬁa& Be Liséd toCI@dEHl)@éJ BAd pubBUSVR from

kel °fla$1€? B o L 0

alsb @ needfod PR ccmssglﬁﬂnag andl tdephﬁta&ﬁm&f bindimnoragias of LBS
Hg&%tsgei ns |labelled by [ H - conpound 7. Y-axis
epresents the radioactivity (DPMin gel slices and
X- axilhe follpyimg eprampldsearg @rovidedder Hystyaiive Itaphsesunber

and %[e@gvs#éﬁﬁfeﬁ%tgéﬁﬁ& ﬁlecﬁé %;%eﬁﬂf)l%s tdRErResAHON o blipounds
size in odal tons of nol ecul ar whei ght standards.

isppegioracd agropiing o the fBllovingmedilaedsound 7 usi ng SPAbeads
coat auRMdebird ate Retaidad FRHBRUKRSR AT0250RRA G dran sFIMAKIVR

SRSt uiedatibh 7B he oAy PR = e Hp f%, quan
pobeheuins BRUKRRDIDRIa4C0 EX PR fged yithfE 96 Ielifodepipitsr and a 5

rnHJi'%n}%}s% leBde Cf?}Alh‘W%?‘ml\? & Hy%efléad"]rhs 9%5‘}8@5’15&31 é(%'}&}eé in

oun agal nst tr ent trans

D3 Q-96 mrt@P@mlutr%aft %\i@r@ertérsp@‘ of BERELE Y. K epd at a
chlit@nitaBrl 862018 /Hil."1He iRRimOht iBMcked bARBE 86htedih signal of

r e%r gsent (?%éllg)e ﬁﬁpeggi% éﬁﬁ%l a';g' ng tlrg PEC}%‘ ec{o(m%et%rf?grﬁ " taken as

internal standard.

HPLC analyses are performed using one of the following systems:

- an Agilent 1100 series HPLC system mounted with an INERTSIL ODS 3 C18,
DP 5 pm, 250 X 4.6 mm column. The gradient ran from 100 % solvent A {acetonitrile,
water, HgPO4 (5/95/0.001, v/v/v)) to 100 % solvent B (acetonitrile, water, HgPOy4
(95/5/0.001, v/v/v)) in 6 min with a hold at 100 % B of 4 min. The flow rate is set at
2.5 ml/min. The chromatography is carried out at 35 °C.

- a HP 1090 series HPLC system mounted with a HPLC Waters Symetry C18,
250 X 4.6 mm column. The gradient ran from 100 % solvent A (MeOH, water, HgPOy4
(15/85/0.001M, v/v/M)) to 100 % solvent B (MeOH, water, HgPO4 (85/15/0.001 M,
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[ H- alone, B =] H -conmpound 7 plus excess

| evetiracetam which displaces the specifically bound
w@e@bej4188The second pair of bars (| abel ed "2")PCEHEPIVE4/013516

same experinment in untransfected cells (A and B have

t he same neani ng as above), hich shows no specific

bi nding. The | ast pair of bars (labeled "3"), shows

v,tvh Haﬁiﬁﬁﬁﬁ wih g ReRii 60 b%rﬁibmm 16 Olel fowt fa@@gfs%ﬁzsteﬂml/mm.
hSV2C usi ng t he probe -conpound Z (C =1 H-

T%%Bﬁ‘ﬁt%?@éﬁ%amﬁﬁau@t—@ @I] conpound Z plus excess
| ev emmﬁﬁemgh@w@eﬁeﬁwmm MEMbdDreffledformed as follows:

%fgg%go 1e _binding of two different |igands to
485 sv2C using [ H - conpound 7 as a

r ad| Shalgwadre Jéréorvied xbing ra PpAgERe Aligndd HRlgrpyaiierd mounted with

oPfs £ Y £ Al 2 &%e%hﬁcoﬁlﬁﬂ esents Log_ [ Drug]
#Wpl cted are 9(?1 curves o? onmpound 7
bi ndTlmggnaélentswArc{m)IO(aﬁ(@Sﬁlsvzt@ @cetoaﬁalq: gieprauRBs £0/90/0.1,

V}QA(WI tdod @ éaﬁvgﬁa (Ace@AfrilS\Vafted BFa d®11®/bhe v%/fvi) Qﬁ eeﬁm with a
finities of ound Z to hSV2A and hSV2¢, " and

bl J4P B ohf-FTiRi DiAvbiRte g Grichn Spl K ss
ufed)jusiSef@emPngruassays of the present invention include

nmet hg&s o% |dent|fy| ng agents or conpounds that

conp PR3 ndi ng to the LBS (especially SV2A).

Labebhmles erﬁmh@ﬂmdjsd@rﬁ adeponiitike/Wakr 7QU/Sef ulv anthelgencentration of
@Bﬁ.{}@% P/fnnt RS et @) age ?ﬁg@ﬁ% n?g9a°f @Kp&\ﬂb%l\ﬁ%@%‘se, CA,

npounds or agents
UBaklHe@ i ﬂrgzp WQ%?PCCFﬁm§@€hAB§EWIW?Wérﬂt§5OI tgaddle
caq;mrp Bedterth Yad Ows] BRAtE iopdla@Natd. 5 G hdetheRdbiib8thdaker at
variety of ways; for exanple, by labelling, such as
%\Fal ently or non-covalently joining a noiety which
dl I ebMaby sgctrbmeiricanédsyrgpnenisdaDIB/ E;[ahe@et atel ;e:rﬁngétahs follows:
any_of the SS t he L | I
]i)lﬁ eyLre afaPen% ﬁ%y%}eaﬁx Fhr e qu%roll_:po é@l #g%n Efj
(Edh:qh@@tlmlpatﬁé b]chtrg arecdeadied Ia@eg ag‘“rlwlyﬁ—‘s’\l‘é@@n uh)ge CA, USA) TSQ

76@%9Eﬁ%aﬁrﬁﬂ%g Mgégﬁ)ectpghleﬂé}t Tﬂlé m&r@gtetn?per&ulfg is s[e§§§150 °C.

r enﬁ/rres such per oxi dase and kal i ne P osphat ase,
and aaw@@tarewﬁtr}%@}sgrwasaﬁl o %?S%ﬁ’Pttami% qup@rupole mass

sisdRB B8Rt r(mﬁhﬂg@[ﬁ waets@@ Jbiéd,ans i UA) invaghvegiole SR Iﬁdrfonﬁéd with

a5 S G ES0Y RO S DA e VEBLL R ISy v
splitgeplicless ﬁl@’&ir Iandg Do _fuska_dmmda)dohhnm Al 50fn 0025 mm 1.D., 1 pum)
er&n‘ﬁé\élts%%ﬂhﬁé @'Io sg %Abﬁs‘%gun%és p?Jl’]rﬁy bg'd@QQ}}QHQ luggd Lé) carrier

ove | abel
gamiThe ijepiord CARtA200d ipatpsarmider} ené élamﬁgnﬁayhlaﬁ epsratg @k ge@ and

25P &€ e SpePlively. R4BIph: ql Q;gQﬁﬁj%cﬁ@H% _@i,_pl‘iﬂf@sm%ﬁ%e & to

be attached to a so ort o identif ’égents or
RKPﬁFE‘il}nl?Sr?ﬁé?l@chr ﬁonpefP’ééme {RCTe
(23i °gARGEY a’m@QQﬂdihgl ri10 rhine Thie VS T@Nspeotrotiettdiopgrated it ki:ctron
LBS SV2 ce cel |l ul_ar .
m%%%%?@ﬁgf SeBtal kPl (ID/RRN nis e Fangdill 7. egpp time
190cedi Thosowcd eagpesttredo et Rs17Q°G.he

Specific rotation is recorded ox: a Perkin-Elmer 341 polarimeter. The angle of

rotation is recorded at 25 °C on 1 % solutions in MeOH. For some molecules, the
solvent is CHyClo or DMSO, due to solubility problems.
Melting points are determined on a Biichi 535 or 545 Tottoli-type fusionometre,
and are not corrected, or by the onset temperature on a Perkin Elmer DSC 7.
Preparative chromatographic separations are performed on silicagel 60 Merck,

particle size 15-40 pm, reference 1.15111.9025, using Novasep axial compression
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LBS of the SV2 protein can be used. The agent or
conpound may be incubated with the cells, nenbranes,

woeYdspsasei n or fragnment prior to, at the sanePCT/RR2084013516

or after incubation with LO690r an anal og or
derivative thereof. Assays of*2the invention may be
nmodi fied or prepared in any available format,
coR@dris : dam tgaﬁﬂ n.gn,-f(tjdw mgc_]tgmtwogac ve a?ﬁ n@g_(rﬁig_ﬁ)m.%?&)(ﬁt dfRicagel and
ni.tor e bi.ndi.ng, of . r inding o
SRR RS 2 PEHET S PRI PR O8S o Lo t he LBS of
t he Svépaprtbedihral Chronitgyrdphig sqriretivtisige pedeihaitond DAICEL
[ i.es . af. u hj t hroughput ..assays .
CfiSlogh At 217 100 50T g Ul IR PR35 Ement witn
vageronixteres of pepealcohols agil Wortose immhr draniimel orSyclc alkanes at =+

BORPRIT GoRSALH S HRY MR sbMRCh 1@k AdSal ,I‘},{%'cé&ﬂréé. or
menbrane fragnents containing SV2 as we as cell-free

or neEnsfAREIE dbrelationssre ygehingdepggmplesderi ved wit h
puri fAcedt or semi-purified promghnscetihe advant age of

t he w th nenbrane fragnent, containing SV2 or
puri fi \/2 proteins and peggfﬂﬁggpé that the effects
of c@&Ml ar toxicity and/ or biNG&Dainkalyifbirthymele t he

t est ound can be generall g, ored,. the assay
i nst ead being focused prinari¥g&%ﬁk? %mgPyg%t of the

drugN&i® t he nol ecul ar target aschierpsheeiniondd est in an

I nhi gi on of, for instance, RiRdbIQcREhygeEN tWo

nol ecul es. The assay can be fornul ated to detect the
abi | If$ of a test agent or cofPBuA@2edicasi bit bi nding

of Iabwlled Iigand accordi ng trerhiRirbfy@nti on to SV2

or a fragment of SV2 conprising the LBS or of LO059, or
derivatives or analogs thereof, to SV2 or a fragnent

Tof f@YRingexpmipsis idusttede bBS.thd hempolmds dovered dfy famngih €)X can be
sy QhpBidon may bedetected by a variety of techniques

such a s filtration assays, Flashplates (Perkin El ner,
Esainplei 1. [Sphitesis pf @xsuibsstitutas $-aysrdxpRdthyApprshdm2-ones.

Bi oscj ences) . For hight hroughput screenings (HTS),

Toe siariing BETIiops e mvpiPesikedpsing ethghemveniionadmegpds described
inilieOlteras88 (§8e@sr0sRipl€ Ghtased. W.{ Mohited, 9gBGaledso, M.; Senning,

PR PO PrElid, e 2o b PR L et D e
appligaiomWQF1/68Y2Ai1AA. | as a probe for binding assays,

bot h | and_high thro put, against title SV2

108 ot & B g dyers i Bt MBI e

of differential bindj of Iiganﬁs«igkfvzc oveg FSV2A
shows that it Ms . pessSi to identify\isoformspesific
conmpBdin hat da ben§£§szed for fie ¥reat nent 0

di sease | ectively tlargeting SV2 SVZ2C. T

i gand for SV2C studieslgﬁgég be dire o0r HQI::LO

indirectly |abelled. The I'gbef could bazany of a I
nunber _of chemi cal noi eti €5, such as a fluorescent ®
| abel iotin or an enzyne. Labelled |ligands are
al so ugef for assefssing the co rmational F te of
SV2 after IBbiIi;aé?gZT>$urifP%ﬂtl , andaég%%jx:
chr omat ogr Mor eove N he prese \ avention MO
o H H OH
at | a5 a6 a7

1.1.1. Synthesis of 1-(4-methoxy-benzyl)-5-oxo-pyrrolidine-3-carboxylic acid methyl

ester al.
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provi des photoactivable versions of the |igands for

| abel i ng and detection in biological sanples. The
w@hbotosass vabl e | i gands may al so be used to | opEl/ER®04/013516

and purify SV2 fromtissues, isolated cells,

subcel lul ar fractions and neforanes. The

phot oacti vabl e could also b e used for SV2

1iF4 986 ndl ivhek @]gd@era%asﬁ %‘E‘ﬂ'e& ﬁm&a; Ihagnaﬁc findi Hm Lo b&@de%er
LBS Ilr?ands The fol | ow n :imp es are provided

or
upglqr et APQPheTsy .58@4%3 &P of demethoy SeReridiEE %nﬁ 12.7¢8
(g1hamex amoé@ $)f dmhahﬁataebmaaahieonssmvdm WONRADLAMISOH SThe mixture

Biaedil s BSTEEED Roa Dol hE gl woiter 477 oo

carrcanghied e NiyReSp do ar2d@etiahrdeinetisdd Waskhiided Apectna8Baie stirrer

FT
N
interasdinte o RO 7430 MO SF LB G 2y dFre Ry B Ame dlssolved in 200
i b @heshel ThOMBELA i BFodegRCloen$OLWHItA8 ndth#h PERRRA distilled off

tenperature of 313 K or 300 K and at. a concentration

fog {8 @@%Pﬁimor?ﬁéaﬂilﬁg’ﬂ FSUAPERRESY: SRR S IR 5P ERRCBFT dit °C:

Thé gitethrek cobEDdogn (aﬁﬂ c@ﬁl@h&)lted@baﬂyﬁ@s t6 iviettBe angle ester. It is
e m downf.i fro as.internal

el B ERp BBl BB SR Ao Er A g atore

tﬁmﬂmwsmgasykﬁ 498 85.98mM. Agi l ent 100 series HPLC system

IHWR%dMﬁéjr h EH?IE%;?H% %’% BeSlh 2%;) 3’525'§ 5@@9 304380 (s,

nm col unm ran from 10 sol vent
SHhcefohi 8Hk He20 WWH: érJ 1$318pd 359185 b0 JOG18): @W/(%I)I)dt‘W -4b@F-15
e, sobvent B (acetonitrile, water, H PO (95/5/0.001,
viv/iv)) in 6 mn with a hold at 100 % B of 4 min. The
1f1. wSprihesis of bydrarxypetBylnd-Hrmathoqhbengyh wyaobdndphy 4

£ abEb %q Ak rét:ke%a@k fitted m{lﬁ alﬁlﬁ na% g%etmeﬁmtceﬁaenser
mounted with a HPLC Wat ers

upgerinert 2imesRierr partution 1814§rﬁ (:’%Bcn%oéoh %ﬁf 1 A4.%W benzyl)-
5VExb yrrotdine A dbb&51i0 abid rheftla l\cl)eéﬁéﬁ'l‘@]) int 20LA0cLEEH 4e0Bbled down
G F S B8 S5BPT 369 e riasd BlpePed peftifip n an the
walle inamhtbimmg thEhernphpcnam@gveap Byanid4Car Afte butheatmper@ture is
t RO So {048
r%%er ?ﬁ #1 o) Iglﬁ& Ed“%r%lgﬁ% c{gﬁ‘%lht |do n%s %MI@ ses a(%[egf NH4Cl
%d!@rrflb M\%iedsirwgmae WEF&S}@HOW&% by 140 @l efjacetpengihthegnixture is
léfﬂ 5viérrﬁ§ht| NEFIRkdm re. DReSnikilire 38 @xiXade® bPBHGONY! (Bkimes),

radient_ran from 100 0/solvent acetonitri|e
d%a 8 MgﬁQA i @'/eé @7116 concentraté)d in vacuo to afgorg the crude alcohol which

is purified by chromatography on silicagel (CHo Clg/MeOH: 95/05 (v/v)) to give the
pure alcohol a2 (4.3 g, 57 %).

1H NMR (250MHz, CoDgSO0) & (ppm): : 2.15 (1H, dd, J 7.4); 2.40-2.60 (m, 2H); 2.95
(1H, dd, J 3.7; 9.2); 3.25-3.50 (m, 3H with solvent signal); 3.70 (s, 3H); 4.20 (1H, d, J
13.8); 4.35 (1H, d, J 13.8); 4.65 (1H, t, J 4.6); 6.87 (2H, d, J 7.4); 7.20 (2H, d, J 7.4).

1.1.8. Synthesis of 1-(4-methoxy-benzyl)-5-oxo-pyrrolidine-3-carbaldehyde a3.

In a three necked flask, under argon, a solutionn 4-hydroxymethyl-1-(4-methoxy-
benzyl)-pyrrolidin-2-one a2 (4.3 g, 0.018 mol) and EtgN (8.9 ml) in CHyClg (25 ml) is
cooled down to -10 °C. Pyridine-SOg (10.1 g, 0.064 mol, 3.5 eq) is added by portions
and the temperature raised up to 1 °C. After 3 hh at -10 °C, the reaction is quenched
with water (100 ml) and extracted with CH9Cly, (3 times). The organic phase is washed
with successively a 1M solution of KHSOy4, water, brine, dried over MgSQy, filtered
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v/iv/iv)) to 100 % solvent B (acetonitrile, water, TEA

(90/ 10/0. , v/v/v)) in 7 mn wth a hold at 100 %B
w@Ro0d/05i188 The flow rate is set at 2.5 m/m n BCOHEPR2004/013516

split of 1/25 is used just before APl source. M5

condi ti ons Sanples are dissd¥ved in acetonitr

| e/water, 70/30, v/v at the concentration of about 250

akDéva rateQP In RBES T Ry e(tl’ie @fud‘e)al dpaBf(@rnEe®&7us). Rgs aried several
FI NNl GAN_ ( San Jose USA ion tra

thmpR BY F@?HPBP Wemw&h&%m <GS ) & Ghperhaep
lig aqiiR (ZBOMHNS &o@X;S8) & ifpth)C.: 2HE- mrmezmperm:edsam 8H§ 3.75 (s,

AT

1het f euimesiass 4- @I 4 @iyx@aro@a@plzqa ﬁ&oW&y@@QﬂHWLM%E 3.

I it FepH TR R o e A ARPAT aafed toa

salﬁ)tS(m o@‘zﬂﬂ@@ﬁ _EIB_ESQOE(D(ﬁlcﬂ)and‘Hm Cpoad! aper 83°mﬁ1$)pearance of a white
rre er r at .
g cp % rogryl P&%HBS g sld{u%ohlué)é%@%b?% Slg%g—benzyl)—

I‘OYTE rc measu enents on
Sqmr@yrrpbcﬂleeﬁa@sb@mﬂqt adkd-€e. Qlenhglhim NAT (bl Jeséded

i I%P&d?}gﬁpﬁ&ﬁuﬂ%gto R 1 R r@a&%ﬁ mlxture is filtered
romat ogr a 3400 (Varian, Valnut Creek

thé)Sﬁéh ‘thﬁ RO tEAte R 1} Y%cunghet Feaston miEurels dawaedamth hexane,
WQﬁIeﬁl\ﬁtﬂ bﬁﬁ@! -Gl loG& Mgﬂ d dnoenBaldl ifabld to dffoddthe crude

T L S B B Ry BB PR oo

(V" @D gﬁﬂﬁm‘ﬂ @9@ pbfehy dilndraving] derangfvemd| (bB&)oper at e at
l AP |
%1% gt MRRD, CorkeBPEabiyel YasS3mPhE § 158l ) % hRheH 68 m +

e ove ratur
saipeg et 83 (P9, 080,50 A 07-St W AT, oy ACPUaH: 8y 4 19.0: 7.5)

329Qs, @) 28 o@/(1 N, sy hebding 4, 13.0); .60 (1) @ad525.807.5, 2.5);
%ectromete o&trates in electron inpact (El)or

dfficslJ 7-6hi72%% PEnd (&7 AEH4) node (mass range 33 -
1%0.‘9 S?%QSLE dnyé leu%%)nyl} FoRAiM 5:6nd §5PETr at Ure i's

ecific rotation 1s recorded on

Irp@ PR@ ml@w@meslaeﬂ flsgk SFtediitdra mpgactmjiEco e latnit&ﬁnpaﬂhere
cérﬁﬁﬁ hefebratimahiréteqn1.2% 6.0 HﬁleB%q] R dt«iaaﬂto F@plusion®f 4 2,2-

ecul e t he solvent s or sol ubi |
R B TR RSt R HEH-08 SOBRER| a5
I\/IQCNSHQO'KstbEﬂtNe]pren]f/lHSﬂ) ﬂﬂl)mtmh‘eﬂ@,t 4t Adiree Sﬂnat 10 °C the reaction
carregct
et {%Iﬁ@%tefiowﬁ?é’age?a l vgt%gﬁx;ri%rra ogr gﬁ_ﬁfi%ﬂse t| ons
cmcsnbeteﬂon iveehop ﬁh@ rasidug dreflihged lv@ﬂtk)luwr th@o‘-’roéld9$ flgrated and
ﬂ;essoﬁgnym evﬁﬁér@fe@n’@l@e 11351%15(1 ;Slpl%%)éi b}l’I SthroehahBasIRPorRiliBd gel

ressi oncol umn 'ow rat es between 7

19 Ae@f 89491 Mﬁ})&ﬂ@ff@fi fgarcppgaﬁg]eqo 5‘5‘%8 the expected compound)

and fraction B (0.7 g of a mixture of synthetic intermediates and starting materials).

)

Fraction B is again reacted with cerium ammonium nitrate as above (CAN : 0.78 g,
MeCN (30 ml), HoO (50 ml)) to afford after purification, another fraction A2 (0.3 g).
Fractions Al + A2 put together give 0.8 g of 4-(2,2-difluoro-vinyl)-pyrrolidin-2-one a5
(81 %) contaminated by traces of 4-methoxybenzoic acid.

LC/MS (MH™): 148.

1.1.6. Synthesis of 4-(2-bromo-2,2-difluoro-ethyl)-pyrrolidin-2-one a6.

In a 50 ml three necked flask fitted with a magnetic stirrer, under inert atmosphere,
0.1 g of 4-(2,2-difluoro-vinyl)-pyrrolidin-2-one a5 (0.6 mmol) is heated in HBr (62 %

w/w in HoO, 10 ml) for 0.75 h at reflux. The reaction mixture is cooled down to room
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sol vent m xtures as described in individual

procedures. Preparative Chiral Chromatographic
waepanatisons are perforned on a DAl CEL Chiral pe&kT/BE2080013516

um 100*500 mm col utm using an in-house build

instrument with various mxt4*es of |ower al cohols and

C5 to C8 linear, branched or cyclic al kanes at 350

tdnlﬁemmre %théﬁ%ﬂ%éﬂe%ﬁ&eﬁﬁac@&ﬁ&{th@ﬂzmg (3 fgieY) dﬁ&h over
oce&g The foll ow n gr evi a@lons are u%
%FGE‘F“E?H%/ b BB OER L A G rhromP B2
diﬂMErd\thlepﬁﬁblkwh&%ﬂm @de WHBS JV- br onpsucci ni m de NCS
Nﬁ][laﬁf i m de NS iV-iodosuccinimde TFA
Oacetl “acid THF Tetrahydrofuran The foll ow ng
1EXAMBLRMBedit bﬂ@tz@bﬁobwﬁzﬁ&oeﬂty@oyng&ow&hgqaﬁbudm-z -one a7.

T s e TR BRRAL FR COPRGF O HOh g Gy proldin-2-

ofdderstadivé.i ng pyrrol i dones are synthesized using either

I 8%B%tthpﬁ%arlec@Ifa%ﬁ%ittggigtﬁj]_?bglg%gtl &%rér h%&%tl}{érv é\%gs%here a

swutlorseh/h(%gronm 2,@xdjfludpe-ephyl) Myowdislin- 2’r(me a61(0g®, g, 272mmol),
g;V\&%)l/ 6272%@5 A[é)alr.?,eg) deganideethd M BRElicRat 80PCARP] hCRld Rdction
mixtupe ireyaRerates 1 Eve thsr Guds fy?-Promaye-gileEt-aDdyr r ol |
hﬁdﬂ@xﬁnaﬁﬂ-@hohhhﬁ-bmne a¥y 4(,(548 gJ?]z )G - F I|—| H OH a5 a6 a7
S - (4- t - benz - 5-

bt Babastlo topeT sa A Y SRE Y ZR0 T m pptvent
sighal);(8.2k (It dlead 10.0a%.); f3.57 @, dilt 4 18.0ragiet.bs (B1.id, ker0.0); 4.60
(ﬂpq1 [Jelfflch condenser, under inert atnosphere, 10 g (73

of 4-nmet hoxy benzyl ami ne and 12.7 g (81
ol The fdllowqyg cepdimpgs ey be srtbasieed ancerding toghe sgmiepmethod:

1J(Qﬁirm(yrﬁéth%%,433&fﬁbﬁptﬁéﬁyllpyrrohdm—2 -one; 1-hydroxymethyl-4-
propyl-pyrrolidin-2-one; 1-hydroxymethyl-4-phenyl-pyrrolidin-2-one; 4-(3-chloro-
phenyl)-1-hydroxymethyl-pyrrolidin-2-one; 4-(3-fluoro-phenyl)- 1-hydroxymethyl-
pyrrolidin-2-one; 4-(4-chloro-phenyl)-1-hydroxymethyl-pyrrolidin-2-one; 4-(4-fluoro-
phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 4-(3, 5-difluoro-phenyl)- 1-hydroxymethyl-
pyrrolidin-2-one; 1-hydroxymethyl-4-(2,3,5-trifluoro-phenyl)-pyrrolidin-2-one; 1-
hydroxymethyl-4-(2,3,4-trifluoro-phenyl)-pyrrolidin-2-one; 4-(3-chloro-4-fluoro-
phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 4-(3,4-difluoro-phenyl)-1-hydroxymethyl-
pyrrolidin-2-one; 1-hydroxymethyl-4-(2,4,5-trifluoro-phenyl)-pyrrolidin-2-one and 4-
(3-azido-2,4,6-trifluoro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one.
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I's brought to reflux for 10 h, and cool ed down sl owy
to 20 over 4 h and concentrated to dryness. In a 250

workooshsaes necked flask fitted with a nmagneti c BCT/EPBN4/013516

and Rashig colum and distillation arm under inert

at mosphere, the crude internt@iate and 0.69 g (7.30

mol, 0.1 eq) of 2-hydroxypyridine are dissolved in

1200 Qlesik QfULNRazidbE, mmhalroepﬂeﬁylmqgamxy&@ethﬁfﬂ)ﬂ&hdm-z -one
and t met hanol formed distilled off for h,

no mB® methanol is coll ected. Tenperature in the pot
reached 112 C. The m xture is cool ed down and: wa&;;
concent pated tordryanessS o gi ve tlg-¢ryde est |

puri f/=ed by col chr togra on silicage
n- He I Fto afford Fpure‘-§réT a \_16. 48

g 8579 %. H NWR (250MHz, D SQ¥ d(ppm: 2.46-2. 60 B
2H); 3.25-3.50 (m 3H): 3.60 (s 3H); 3.75 (@10 3

4.20 (IH, ): 4. 1J 13.8); H,
,\174)FOI ‘i%ﬂm Nij.l.Z. Sy

4- hydr oxy

t net tryt=+ - -trmﬁhoxy?t | ) - pyrtioH-¢in- 2 In

a 250 m Phree yecked f \tied with a ma

stirrer antl' r ux cong g under inert at re,

a solutioA'of’ 8.48 g (322mfl, 1 €q) of .13 H

o- pyrrolidine-3-carboxylic
m of EtOH is cooled down
96 nol, 3 eq) is then added
the while maintaining the
tamaauﬂeo-vur12amjﬁ.oNtm 2 h, the
tenperaturg,i sy rai sed tes12 for 1 h, and | owered again
to 2-4 C. A saturated sol uti®n of NH I (240 M) is

1aflpe@yg[hg djsﬁ -BRSAb- 2]6 alﬂuor%%lﬁ @fﬁg,eﬁeéh&i%q g?g dlgéene as.

acet one, mxture is rni g room

In agpe rﬂ&ttl}feé netﬂﬁ@l faskifified With @ wegerticadirtsy, 1{13er| ipeg ptmosphere,

H (eviono MSOaddéd éﬂ—%{:@f{o @r&m@ﬁ%e ﬁ%&}h@@ SR @FHMilife (5.45
o) is purl

he crude alc
st PR st Sty P hgdrogtpat i yriey 1€ w0 Gioseed frretully
wihile keq:luﬁ:g)hmltemﬂer@ﬂlrg bg].ovﬂ? CQAfteHO JSNRa{ @ 56O Mitke, rea®ichGhix@ure is

L . 2.9
r{;ﬁﬂ?’)sa%ﬁra d (t{n@ %jdmics}a% l%g%g (ongo %'s_fgutlélﬁ Bﬁ){glhcﬁne %.8 ml)
an{l & M, $670) cepled3M)-15AC 2Dhe( tetdperhiurd idGedFed at, B8xifoul -10

éi Thla rﬁﬁhﬁ‘)& ’1s ﬁlo@éd(t!) Hzach O “Harﬁi) afte§ 0857 h( ?E é)irac!gd \%)th ether and

. nt esIs O
ﬂi‘f’\?rﬁ%‘%y‘ laéféﬁ?ﬂr)edB)Véerg§@§( rfflmdoﬁwecog%r&rsé deHgehe- Bhecrude

trlidkeRe ishheied %(j‘k:ﬂﬁbrﬁalt ph}Uﬂl@I eihc lxuge Q80 /70 (v/v)) to

O | dl n- Z-one
eifs S TR GO TP % p%l- Qoo 4 G330
Gm/MS (M’be@B@ﬂZQiovm to -10 C Pyrl dine-S 3 (10.1 g,

0. i s added ortion
1.2.2. Syrrth?leSLs of 6 bro %20-2 4-difluoro-3- (pyrrro)hdm l-ylazo] benzaldehyde a9.

In a 200 ml three necked flask fitted with a magnetic stirrer, under inert atmosphere,

| - (4- met hexypFbenzyl) -

(4-bromo-2,6-difluoro-phenyl)-pyrrolidin- 1-yl-diazene a8 (6.06 g, 0.021 mol.) in THF
(50 ml) is added to a solution of diisopropylamide (2 M in THF, 12.5 ml) cooled at -78
°C. After 2 h at this temperature, dry DMF (3.2 ml) is added to the green solution.
After 1 h, it is poured into water (200 ml), extracted with ether (3 x 200 ml) and the
organic phase is dried over MgS0O,, filtered and concentrated irt vacuo to give the
crude aldehyde a9 (6.62 g, 99 %).

GC/MS (Mt+*): 317/319.
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and the tenperature raised up to 1 C. After3 at -10 C

the reaction is quenched with water (100 nl) and
weziosastiesl with CH G (3 tinmes). The organi c pP@BEP1084/013516

washed with successively a M solution of KHSO , water,

brine, dried over MySO, fil#eredand evaporated in

vacuo to give the crude al dehyde a3 (3.2 g, 87 %. It
1.53.019,RheSBY 8f ab-1d-hrBRS- 2 iRAE OIS BiHSLicHh- @Igz&éoﬁghél\y/%z]mcxgmc acid

tol uene axid used as such I n the next step N

(2500HRL ettty g (ppn): : 2.45 -2.60 (m 2H);

13 a 063 BtHrbe fidtked sk B tedSwifts a ndighetichl 3firrePihd 8)oppbaBRinnel under

et sepoonfiiel et 0 Bt o gmi Ay onpig vgrotiain-1-

yhexybenbaldelyyde)a9myre disedlvedi in-T2IR0[A60 mlnand rocded ¢over to O °C. Ethyl

(@%gg%q%ﬂ%sg alﬂgltgrfegjn %Q%'&Q %&% 2% J(ﬂ is tgle %dg@ i,l}délsefq.(i_ﬁ?xt
(BT mpeTEU PEpEAnSs é?eTI@qf i 1S&epF eBii gy one hour

a@ 0 dCV\@'idTﬁﬁiznt&eﬁ@ﬁnaﬁ FItREleA e Rure TR nMkhed 1sQfont:Q§trated to
- met hoxy- benzyl ) - 5-0x0-p %_lgr ol i di_ne- 3- car bal de

déigleé%* the gesi¢pegigPiRsiest in fiegqyketbsy the yriplenyinhogpige e§% S filtered
ofomH hie Altexté osmtedirpod sphgnkssITRA kdsiduAf ib epnnﬁbd bl PeepL.C on

ture red t hr e
UETE IR b el SRR AELE PR herpra
dwﬁtt0ho -Relrypmeljdinvd shed)-plhdnyll aciyhie acxdqutleyi exstﬁe lerd7 %).

CONEERIFRtd gy vacuo to afford the crude ol efin which
I's purified éy col uim chr omat ogr aphy on silicagel (CH

1Q.4.] FyGHesB96f03-[G-kmownp)2, 4-difladrb e @y2olihing -ybdzoj-penyl]-4-nitro-butyric
di fl i ny. pvative a4 (58 %9. H NWR (250MHz, C D

SO g‘g{do%m:els’fesjg&%‘s (IH, dd, J 15.0; 7.5): 2.42-2 55

Ii pRRO0-misthreearecked fasklfitted avidgreflygiconfignsgr, agnggnefic Sirrer and

d%[%ﬁi%u%geﬂﬁrﬂer Bert ﬁn%épl(elrg l)djptl g (;261191rr%l 17e(§)of 3§6H0m0 -2,4-
dgh,@ﬁo @r(pyrr%lajdn (12@2129 pl7engl agryglil): acyél eé]eyl(egf_qr ad.O aye }ssolved in 25
ml.of Aitfdhbthape. J)u;zaﬁl):ycldurﬂde&ne‘.oe& Iihﬁlhi?%qﬁls then added dropwise under

i o B B RO L B, B

nurghee i sterdd aerigphe repm tampemmmm’bn ImoiRtuTe tis: dilweed Wth2diethyl

516 OWQ&ICHQ\!lth fN ﬁﬁl tﬁg’ n@gﬁgg S[/)1;1 sefre égtécpgm (eghﬁ'ether The

1 uoro-vi nyl) enzy yrro
cambmd@r@em@plsasme 411@9@@1@9&(6«8@@@@ tveﬂllyervté)ami jeoricpgtrated

t&hﬂyn%@@{oegiveaiz 6 G ettt @ftrdedlerdtrhd Besfelud i8 Sukified byo n
E}xture i s di I]g‘ted W.t h ter, extract

TR AT T
baétherzeH diffublv-3-glyuetiein- -hlazg @hedyll-g-ittb thajredaad ditybester a1l
@]ﬁg ent is evaporated. The residue is purified by

ymat ogr aphy on silicagel (CH O /MOH 99/01 (v/v))
LQdMéf(MH*dI 449%@d%l.on Al (0.5 g of the expected conpound)

g araubet Vit e v ol rafng e a1s.
Iiag&i0A mlgaessae jairt indee inevtnatarvephndre.d. 29 g enmagl) el bromo-2,4-
d(f%’r\B-SQp}zrgolgim-1-ylazo)—phenyl]—4—nitr0-butyric acid ethyl ester all and EtgN
(5.9 ml) are dissolved in 120 ml of ethanol. A suspension of 6 g of predried (3 times,
ethanol) Raney nickel is added and the mixture hydrogenated on a Parr hydrogenator
at a maximum of 20 psi Hy pressure (strongly exothermically reaction, ice/water
cooling required). The mixture is degassed, filtered on a Celite/Norite pad, and the
filtrate concentrated in vacuo, to give 6.2 g of crude. It is again hydrogenated as

described above to remove the bromide using 0.59 g of Pd/C instead of Raney nickel
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MeCN (30 M), HO (50 m)) to afford after
purification, another fraction A2 (0.3 g). Fractions

wW@\Roos/02d8put together give 0.8 g of PCT/EP2004/013516

4-(2,2-difluoro-vinyl)-pyrrolidin-2-one a5 (81 %
cont am nated by traces of 4-f#®thoxybenzoic acid. LC M5
(MH): 148. 1.1.6. Synthesis of 4-(2-brono-2, 2-dbi

dueys L Bk pn BYPaFOhydlbdenatod B a dadkimiuh o 40 PsiHy bi¥s8&re. The crude
necked flask fifted wwth a_m nei},l C s&_lrr r un?Ier
apﬁléq—testgxf Wgﬁﬂg}é}’f c]aljoinaéogézpphy silicagel (CHoClp /EtOH/NH_4OH:
94:5/8/@-50v ful/ Wptoasivd Hglg)of pyanhiabldi2n-2iflanes- & pytliGinAmsidzo)-

S ted in. HBr 2.9 i, n. H O for. 75 t
ehEEaNGH aflly e 480k Bl hef et el o
LCoAs @Ffer3ttlure, diluted with water and extracted with

Iﬁ 3 ltdomﬁfsﬁaskqft%?gxpg‘y ggﬂbl%%%éﬂfsglz ?12(123 %g%%{;:%?,nfb§§e% mmol) of

I n vacuo to a 0 ,
thg pnips-estertald gre aspiged & go Pl h dolgene; 29d dhe mitymggs (ygfluxed for
16! %2131?% Q%?Eiorﬂ-islecz}ﬁe?&‘%335 id(ﬁyﬂ'gsg‘tf) ﬁgwlar@.s@ gI (_93_%) of pure 4-[2,4-

W 2, 2-di or 0- e - | - hydr oxyne ro i n-2-onA
dﬁ?‘.“‘ﬂ’ﬁéplfré‘il‘ﬁdéiwlﬁ’ ak YE'HY‘STO é‘ﬁf%&%ﬁ?g'iww H“Eﬁb 294.

r j iYSrb-BhérAinDsudroli Seldyat i ve.
e o oL e e
I pi25a} thregpsked fasiifitled yottpp aragnetic STt 1Rfier dpert atmosphere,
1\1%1\1(30 20hBeRp2 anﬁclﬂﬂiisfahdél{ ?b@édl?iﬂédra &3(;4—[234—Hﬂiu6r023%y&3rd oiilgslsna 1-ylazo)-
. . ) 0 e e a

pifitbpseoanliant g1 B0 25 bRR spe fRa Wiy Fvalo Bl oS
tempdratuge. Atee\l dportat echction guiviere iseyuencitkel by NaOH (1IN, 1 O ml),

, - di £l ugr o- - |, L1
b, Lo s bR AR i, @i o
oAt aci 1y @prde CrIe 4rf3-azdord, AxiBgorpphienyl-pyrrolidin-2-
050 hY2Rhid 9B as Sudlin(thEnedditep) 10.0; 7.5); 3.57 (IH,

dd, J 1‘%'0; 7.5); 4.53 (IH, d, J 10.0); 4.60 (IH, d, J
CLgMy MTH&3Bol | owi ng corpounds may be synt hesi zed

188 8 0TlinBRsi O drhey Baiend B L0 oro-phenyy)-1-hyd thyl- lidin-2-
I - (hy roxflmet yl)-4-(3,4, 5"t F)imf ueg%phgngfl %rryol?yl'arion-ln one

2-oné13 _hydr oxynet hyl - 4- propyl - pyrrolidin- 2- one;

The Tyhwaxy B¢ itrdphapytatipy fdrahk diyAroky@8@iylation of a pyrrolidin-2-
4- %3-,c%or ophenyl ) - | -hydroxynet hyl - pyrrolidin-2-one;

2% F8°Y4Y6r o- phenyl ) - 1- hydr oxynet hyl pyrrol i di n- 2- one;

14 a(50-rohthoceonqphahifd sk-fittedywdtiox yraghbiyd stpyerr ohdediimerPatonesphere, a

-f Lok YL da. Lo h | - i didy-2- ;
o4 3 R OB P84 (L0 09
formpgehyde (35 % w/w in water, 2.3 g) and NaOH (0.015 g) in EtOH (20 rml) is
h!géﬁé}d i @zlsy@%rwﬂl:ﬂfe(x%a&io%-rhﬁ&dr{e WOLRpRREYAnd BYdrBLdtdbPrealty

-one, 1- = s o -
VATOBIERRER SiyF the-qradesalgohql mhichdp pupfiehhY Fhigipriasraripymon silicagel
(OHEC1x4MeBHE b8 @20 A o pireGPRI3eAryd o) 2, 4- difluoro-phenyl)-1-hydi-oxymethyl-

| - hydr net - pyrral i di n-2- one;
PRI 4G ST §-BHe AV %k 1- hydr oxymet hyl pyrrol i di n-
eyl R RS
GC/MS (M**): 268.
Example 2. Synthesis of l-imidazol-1-ylmethyl-pyrrolidin-2-ones  from 1-
hydroxymethyl-pyrrolidin-2-ones.
2.1.  Synthesis of 4-(3-azido-2,4-difluoro-phenyl)- 1-imidazol- 1-ylmethyl-pyrrolidin-
2-one using a-chloroenamines.
The following example is representative for the synthesis of 1-imidazol-1-ylamethyl-

pyrrolidin-2-ones derivatives.
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2-one,
| - hydroxynet hyl -4-(2,4,5-trifluoro-phenyl)-pyrrolidin-

wWQ 2805488 4- PCT/EP2004/013516

(3-azido-2,4,6-trifluoro-phenyl)-I-hydroxynethv
| - pyrrolidin-2-one. 1. 2. Syntﬁ%sis of

4- (3-azido-2, 4-di fluoro-phenyl)-1-hydroxy nethyl - pyi
olidin-t2-oné als. ald 1.2.1. SykRtheésis of (4-Brono-2,

6-di b uoro-p yle) - pyrrolidin-y dj-azene a.8. In a

200 ml three negked flask\fji¥ted a magnetic

stirrer, under inpent atnospliere, *3N15me@n1) IS

added at -5 C to g5l utiorof=4- bro Q<20 60

6-di f1 uor oani | i neJ(5.45 gN“Q¥026 nol) Jin etH&r. NaNO

(3.62 g, 0.056 HBI) ain wat&r (8 mN s added careful |y
whi | e keepi ng the tenperature below O C. After 0.5 h

Iata WWOGn! thhe rteeami flagk fittedtwittea naghetpd ehryers elpaélﬂﬂheﬂ: @mdsphere,
(ﬁsr{ﬁlreglr%me oro—e§7 1% e(i % ﬁa 8‘10'1 %agcg% agelutiig of 4-(3-
aZIdﬁh?eél-tlé}qoecr ahw@ i- hE(ire&ee@:hﬂtpym@kdnm%oni@IS (Th?g 7.08 mmol) in
%ﬁ%elgw, B a@bloem@fdelt £5 he%&tﬂe% e&ﬁeéerd dah caﬂLha ko a

cted wth ether and organic layer is dried

v hEsoerked @S@oﬁtﬁﬁ@ﬂ%ﬁ e@ﬁwts& sélarqrnu%?cruaert Piy@osphere,

c@ﬁtzhﬁiﬁng his3IGBE of Smifkkold 2edg, 3. @ﬁhﬁiﬁ&h@g{ BY4® ) at room
SI|IC el, 30/ 70

PR EEHE. TR B SISO RII™S 28 AT R aPHC Pltgte AgpagtgnAfier 1 b,
th8 rdafBonixt G iVBlteMd* yvapaB@¢Laatud® dduteBymith €$iEly and the

- | - - .
PR L bt e, N L eBol SRl
usciy The ﬁ@gﬁ@tlﬁ ousifipd b ehromaghgranhyent siligagels (S /EtOH/NH4 OH:
d3%5 RicPH8- 2,<v‘ﬁ-tg 'affbll&oéf 93 RGN 1) aifdydrb hlex:ﬂslanﬁiaaﬂ @Zy@ﬂ@thyl-

is ad
Woilfhino%o’&? 5éI]r |5§ SpF% @rl ﬁ?ﬁréeer?aie l(\?lrﬁsef*wﬂ byl Era?aﬁart)"e Chu"al
hbsth&dg@bhy | ‘/calélaallim&tm tiénbma}zEthM) §nﬂ elﬁa)eraaiAtfwhears dfeyrebistallized
added glutio t
sipeieTet s Suncge S % 20558 Ths Bt ssPloms® Biodhe B ana 7
é@o:xd 2i@edrhy whitd solives (0:5gamo. pﬁg)se is dried over MySOf
éﬁﬁﬁ§9+ apgd, concentrated i vacuo to give the crude
aq e a9 (6.62 g, 99 9. G M (M*):
Agt_gma\‘;r_yglylivl'@ngnv(gyﬁsg h@gq)rger@fare obtained (racemate, regioisomers, ...) the
BrlpBuhdPRRy Be fyuﬁﬁéd BPpRparakivy HbpE Ioellsnrcla o | 372R) ctihe E}yﬂls]e

-acrylic acid ethyl ester a . In a O. three nec
Z.2.as yhihasisdi Wi [t cllonpafirdmidazd]l- lsxllmqtleyll 41 3. 4dP-opfhiergphenyl)-

funneﬂynlg,ﬂgﬁtz bhe7e ﬁiﬂé‘%ﬁfbﬁ f&orfeb2 9 (20.8 mmol, eq)
of 6-brono-2, 4-difluoro-3-{pyrrolidin- k%lazo -

AHemaivaemy aeﬂa@i #iel arlgi%fr vieHmeHyhpErpign-2rpies,dgyivatives can
aﬂ@ﬂﬁd%’btﬁﬁ%b& @ sfinflar rE&dlﬂ)h of the hydroxymethyl derivative with

tri spharan den 9.

b eRER e Rae PephieBr EROCa frprigerppgiture S5 by
qle_m:iepgbﬁme chivraghethyl deriitive, willhen imbdamieln thekppteneadéEtgN at
I‘B&IIl’lrtélJnB&‘aaﬂg li:l)qlégiample, 1-hydroxymethyl-4-(3,4,5-trifluoro-phenyl)-
pyrrolidin-2-one reacts with thionyl chloride and 4-chloroimidazole to afford 1-[(4-
chloro- 1H-imidazol-1-yl)methyl]-4-(3,4,5-trifluorophenyl)-pyrrolidin-2-one 72
LC/MS (MH*): 330/332.
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at 0 C, and then overnight at roomtenperature. The
m xture is concentrated to dryness, the residue

waempesesl i n diethyl ether, the triphenyl phospCTIEP2004/013516

oxide is filtered off and the filtrate concentrated to
dryness. The residue is puri?@ed by PrepLC on
silicagel (CH'CM pentane: 50/50 (v/v)) to give 4.17 ¢

208. puByatiebis3-df 642 @rDfAerdvinyl)- 1-(1H-imidazol- 1-ylmethyl)pyrrolidin-2-one

difl olidin-| phenyl]-acrylic acid

et hylli%r té‘P&g‘?/‘“éi%r&??P%anS{%\E/?‘w@“z . 387/389. 1.2.4.

Synt hesi s of 3- [ 6EBr.onD- 2A- di f | udk 0-3-(ptty

olidin-I-ylazo) heghy 4-nitro- buf:yr aci d et hyl

ester al . In a 500 v Eoree_necked Nask fitted with

refl ux condenser, n'ggnetl c stirrer dnd dropping

funnel under inertN\’aj'rm%phere 1ON@"g 4826 mol, 1 eq)

of 3-[6-brono-2, 4-

Il‘ii b.féOL{ﬁf ergé I{GQP(&{ ﬁ"islk {%d m?i‘lvégé'&% 8%5% ?Sdglj 1ngrt%%mosphere 4-

hyl ester al O are I SSO

(%Pf%m@t%@ﬂ@orowlabi Byanidarmtdcdmetiyl)-priryolifliegoniesl 7 (0.16 g,
oteRnANded AR ES B d]%d@é ficl @t oSt bfdz' Iﬁgm %Kﬁ%ﬁidig (0.5 ml)

t he tenper atur el ow 25 (i celwater
A PR 4P Ff‘é’apes%fé%.T@ﬁtre%qhopdamr@ﬁﬁ@lrt%rieafeéraporated
il becun) ditutedewith (IH-Izlalﬁ &ld Wletd’frgéiheldyyﬂ isebdsdld wiEShedr, Wrieh over

1\%& flft%]r%d %ﬂg & upsor ?nev ! ee g—gstég d a]:S\gI) & gd)yo%?thlography
opwiivagdl lll@iis@lzf @@i/ NH4|QH§ Igécﬁ/@ﬁdo Sdv/oem) tabfadide(2,2-

dﬁf%%«fyl}t 291 }ﬁ%déz%i §. ﬂmg%yﬁé%gﬁﬁldﬁﬂ bl ﬁr(?%-cr%%& %) which is

residue is purif t ography on si
cygiaskred e @) aleis sglitveT B.6 g of 3-[6-
Lb[/mquZiﬁl- -abisf | uor o- 3- (pyrrol i din-I-ylazo)-phenyl]-4-ni

Aif‘rjfo- y %LGZ gne t%gl%.{ @)égpgr > egorrg‘latllon( cga]i'l l(:))/g uselachol\ésyn l\élglizza :1-
imfdAZCEIQL ﬂnﬁkﬂﬁﬂmmrohﬁnngﬂerdmhwdmmi -yl azo) - phenyl ] -pyrro

lalt ?T{) her & thg(L ggld.lﬂﬂa eaglé';)lgtl}m cpafleogs urc?%le? H%mg ?ﬂdﬁ(szl n I@[rebH (eg.
di f | dortbe &fr(tb‘jﬁm @ﬂ]l ﬁﬁ ﬁn*tﬂlyllsalﬁoyn-pﬂelnyﬂmlmllm@hﬁh&yr i

c a?ngolﬁaﬂyyﬂollggtzegn@ﬂ) and (5.9 n1) are di ssolved in
et hanol . A suspensi on_of of predried (3

t i med) 1EHmgasrle-RepTRYTHE @kid) m‘?@ylaﬁ%réd:aarh? trapsformeddnte the
hydr egeé@bﬁdim@ anadeeaw relayiﬁ’drpﬁﬁﬂ ah@rrmﬁta i ME; B NoPfhe20

psi essur e ron ot [nic reaction,

i ce/ V\%ﬁ Fo'ed f ﬁx?g P?i@ﬁ”iﬁ ﬁlﬁ%%]i“@] -Igpldpzelesy,
filtendbdxaonida 26k0x ihby mdorcmtresmadmgaaﬂnﬂ)kioh Byfretitidt®ineNaBH 4, in
CONCEREALE Do (48 Bundlhy iS _
agai n hyc’lrgg‘énate\e%gﬁﬁll(gSI ggg—r{[l‘%g }gd abov lglglnr%dazotl & imethyl
br onftoEOpiEPHEPlidis-oge 87); Pd/ C i nst ead of Raney

ni ckel ﬁiifd ﬁﬁd&ol%@ chin 88 r&1uR8d b hy(ﬂrogegﬁﬁﬁﬁﬁrprégen@e of Pd/C into
maxi m of Sl ressur e. e crude am no-ester i s

pur i P15 I&QHWOISﬁ eg; for &l'g‘g@{nthesm of 1-[(2-amino-1H-
imidazol- l-yI)methyI] 4-propylpyrrolidin-2-one 42).

Such transformations are within the competence of any person well skilled in the art

of organic synthesis.
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94.5/5/0.5 (v/v/v)) to give 3.6 g of

4- amo- 3-[ 2, 4-di fluoro-3-(pyrrolidin-I - ylazo)-
w@b@apsdisbut yric acid ethyl ester al2 (76 % yi BCTHEP284013516
as such in the next step. LM (Md): 341. In a 100

m flask fitted with reflux 2bndenser and magnetic

stirrer, 1.03 g (3 mol) of the am no-ester al2 are
eehsgel3 8fnihasid Of M 1-pif-trelduena yIRpEobbsyHyxblidia-J-sne 23.
ref?uxedg?or 16 h[ ghe solutld%ﬂ?s %oﬁ%en* ted+to
dryness to. |ve 0.82 g (92 % of glre 4-[2, 4-/°

di fl uor o- 3- yrrolldl -1 -yl azo) - phenyl ] -pyrro}idj n-2-0
ne al 3. @N{dlf;g\ .—J.2.6. (Synthesi $

gf 4- (3-az uoro phenyd Y=pyrrol i dil-g<2eone
al4. In a 25 m three necked f§?§k fitted{wlth a
magnetic stirrer, under i nert Mi¥sphere, | 0.94933| g, 2
mmol ) is ed tos4d soluti of até a7 |

4-[2, 4-di Ldor o- 3- (pyrroI|ZPB§ -yl azo) -

phenyl ] - p¥rroli di Q- 2-ane, al .2 g, 0.68 mmol) and
HO (1N, 10 ml )H@tScoomte ure. After 1.5 h , the
reacti on m xtur uenched NaOH (IN, m),

extracted wi A 3 L am$ t he organic Iayer is
dried on MgSO fllte'P'ed and concentrated in vacuo to

3af,f o SQnt?h@ﬁs of Lﬂ!ﬂ)?orﬂo (\13(‘1 %d@'&cy%yétoﬁhfp&#%ﬁ%rr%ﬁﬁ}@lh P

rro di n- 2- i's used as such he next
I%P.ée ml@qgglefkﬂ:dk ijlaské@g:d V\Ttlga magg?tllﬂ ﬁggqrsula*er mert atmosphere, 4-

bﬂmﬁ@bﬂ@tﬂ@h?oﬁcﬁt 1.69 g, 9.13 mmol) 1s added onto a suspens1on 1-

S PP Suir) FeRBPRAr B0 b ¥ aibdlt nPipd g Miv the
nfelotrdoof\Metted, &t i Buechfing (pym erth Hmamﬂ(Wemmnrd Erer Y 2988316, 598-

6b§) ﬁld5f9c3m 2 %{H Ige 6 455 QILfcﬁ dlnfdrg%Ff (QE) trrﬁ%t W &P Aﬁexn?lg Q:ﬁél rBaction

thirrer, nert at nosphere, a sol

rmxt@se A6 eveznmhtﬂnf qryg wwmgr Hyytrlmf i 4d‘i>1"ﬁﬁ@ -yrEyhichloride

D

0) |
W‘l@ Bdpolgd ﬁo“’l?ﬁ% O Ea@{“’%‘?ﬁl %ﬁ‘%&“&‘F%ﬂtf%te%W‘r‘%ﬁoe%V@aﬂtF crude 4-
bédrh@N-(@2§atdxgpiyclaplopyWolityrimldeeie wiaclgisviesel hetiemede step

aI copol ﬁl\h? ch |s |f| ed by chromatography on

SRR BH 98/ 02 (v/v)) to gi ve
342 ( 3spAIndSs 3f 4w¢ﬁqu¢mnﬂaﬁwh ymyﬂamlwauel i

R—m%e e alg‘fcf{i?gé‘lt%ﬁ Wla’l O/Qnagr%clv%rger ul)lder 1nert atinosphere,

t]hioh)rh'cﬂh)zmih {2 79 n@ DAY o) iseldided to Re@nek 4-b@malN-(1-hydroxy-
QARSI I T (oo LSS 88 o
teypparafuireljthe light orange reaction mixture is evaporated, diluted in THF (5 ml)
and added into another 50 ml three necked flask fitted with a magnetic stirrer, under
inert atmosphere, containing a solution of imidazole (0.622 g, 9.1 mmol) and EtgN (2.8
g) in THF (20 ml) at room temperature. After 6h, the reaction mixture is cooled down
to O °C, filtrated and concentrated in vacuo to give the crude 4-bromo-N-(1 -imidazol-1-
yl-cyclopropyl)-butyramide al8 (2.76 g) which is used in the next step without any
further purification.

3.3.

In a 50 ml three necked flask fitted with a magnetic stirrer, under inert atmosphere,

Synthesis of 1-[1-(1H-imidazol- 1-yl)cyclopropyllpyrrolidin-2-one 23.

the crude 4-bromo-N-(1-imidazol-1-yl-cyclopropyl)-butyramide a18 (2.76 g), KoCOg
(1.26 g, 9.1 mmol) and KI (0.0075 g) in DMF (25 ml) are heated 3 h at 60 °C, 17 h at

80 °C, cooled down to room temperature and concentrated in vacuo. The reaction
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2-one using -chloroenam nes. The follow ng exanple is
representative for the synthesis of

wda 005086801 - | -yl net hyl pyrrol i din- 2-ones deri vBCT/ERROLD13516
5 (rac) 6 (-) 7 (+) al5 In a 100 M three necked flask
fitted with a magnetic stirr®, under inert
at nosphere, distilled tetranet hyI chloro-enanmne (1.1

nfﬁctur@xs@ﬂm?@i with @H@@ @iltéﬁbdaarﬁplzdﬂkéﬁﬁat@cﬁ irfodco to give the crude

f I uor 0- phenyl drox rolidin-
Pﬁf%‘ffgmﬁl( (gh e gesidueyg ‘)‘ Yﬁ r(oﬂ?f? IQY‘HP %ﬁca&F]t er
(mgclg/MecbhfeNHmHug@/q 5/05r(angfr)¢ ko g@b \éftar Bedtarit @ith Q@ i@ ether
aond th cked et -

S ARG P PR ey SR P TREDE R B2
ond 28 1(9.632 gl B5(2. aéaglhygﬁdhlqmal ) in (45 m) at room
LESBSIAEH!N®2, The tenperature raised up to 28 C and a

preci pl tate appears. After 1 h , the reaction mxture
Example| 4. aiyathesw appbiaivatisation o dugisiazeli I-vl @wxgidt prop Py relidin-1-
yprag@eméblda)@reslt& washed with water, dried over MgSO

filtered and evaporated i vacuo. The residue is
[ omat ogr ap on sili el 93.5/06f0.5 .

af f of d\ 4- (3-azi do\.2, 4-d|%phenyl -
of=1=yI mex'hy® pyrrol il 2Tone .66 g, 75 .
Oﬁigjm] gﬁu \Epar?\ Ve _ohiral NTO
chr omat ogr aphy ( €hi enz ge/ Et OH) and R OMs
enantionmers are ggcrystallizged sucé'essgg/el y in Lilene

and AcOEt to afford the two enantioners 6 (first‘
eluted) and 7 (second eluted) as white solids (0.5 gl

and 0.45 g). L Ms (MH): 319. Alternatively when

m xtures of isomers are obtained (racemate,

regi oi soners, ...) the conpounds may be purified
preparative HPLCon silicagel or on chiral phase. 2.

Synt hesi s of

| -[(4-chloro-1Himdazol-1-yl)methyl]-4-(3,4,5- trifldgt
rophenyl)- pyrrolidin-2-one 72 using thionyl chqu?
Al'ternatively to nethod 2.1,

| -imdazol -l -yl methyl -pyrrolidin - 2-ones deri vatlves
ac1an ghsmebie oOhadmer (Dyxas prdpyl-pyrrélRmetliydracefic tA@ ethyl ester
hydr oEérret hyl derivative wth successively thionyl

chor in toluene for 16 h at room tenperature

I @I2l5©\mid:htﬂp mpulenichivishditiefl withea ohiortentitey| wdler ineat atuesphere,

r@ B 11 rﬂr&@é@#ﬁoﬁcﬁn t2h<ﬁieo(b %Sge %Qfmﬁfol aa'_;ndre(&%mglyoxylate (50 % in

tc}lt???g;g r?%(%hétlﬁymﬂﬂ i sceztorst ip he3tad pp 2p AR Ifgr-6h and another portion
of ethyl glyoxylate (0.4 ml) is added. After 17 h at 50 °C, the reaction mixture is
concentrated in vacuo to give the crude hydroxy-(2-oxo-4-propyl-pyrrolidin- 1-y1)-acetic
acid ethyl ester al9 (2.02 g). It is used in the next step without any further
purification.

1H NMR oy (250 MHz, CDClg): 0.92 (3H, t, J 7.5); 1.25-1.50 (7H, m); 2.10-2.25 (1H,
m); 2.25-2.50 (1H, m); 2.58 (1H, dd, J 10.0; 7.5); 2.85 (1H, dd, J 10.0; 7.5 for one
diastereoisomer); 3.17 (1H, dd, J 7.5; 7.5 for one diastereoisomer); 3.20 (1H, dd, J
10.0; 7.5 for one diastereoisomer); 3.63 (1H, dd, J 7.5; 7.5 for one diastereoisomer);
4.32 (2H, q, J 7.5); 5.75 (1H,s).

4.2.  Synthesis of imidazol-1-yl-(2-o0xo-4-propyl-pyrrolidin-1-yl)-acetic acid ethyl

ester a20.
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pyrrolidin-2-one reacts with thionyl chloride and
4-chl oroi m dazole to afford I-[(4- chloro-

wo kbossdsz ol - PCT/EP2004/013516

|-yl )methyl]-4-(3,4,5-trifluorophenyl)-pyrrolidin-2-on
e 72 LGNS (M1 ): 330/332.2.8% Synthesis of
4-(2,2-difluorovinyl)-I-(IHimdazol-I-yl nmethyl)pyrrol
hh dizo-mit vne: ﬂ&kbd{ flidkntddona a@ia@ﬂ@tl% étﬁﬁé‘rf | { ahﬂatlhéw amEos here,
0 ree.n e as
t%e ?r"a“é}ﬁ & Fr"’%t@ PF%?‘PrW&SWP‘h%Pt Q FRATESRES 32! Sher 2hd b.oo1 g

HPmipradinmd2cazbatiyl-Hinotdazelt (/93 gl 5.0 |mmnnmmom {20 pi)realnyed to

SO A B 0GR B e g
diped with BCh{0 1 A end FXtFﬁt(é‘tﬂ mtblcrhiz@la Tae agoems layer is basicified to

P RELALHA Rra, EDS, dxBacikl %m%ﬁ%m@% edﬁea il Mgﬁcb; Shitered and
evapor at ed I n vacuo, h and gani C

CP%%F@F#@ Rererey TW%%S%% Brpurgied &y atre@éeﬁy o silicggeb d
(@HQCIQYEIBO[—HNEIQOIPM oBAREMm.0d mv;@&b@m ihn$dapbIr 1 irl-@doxbsél ~propyl-

t OH/ NH OH

GoBTRer ol SE A S SRR PR Gt b2
LE/MSUMIDVi 280.) - | - (| H-i mi dazol -1 -yl met hyl ) pyrrolidin-2-
g i
IotlER0 mhlittabd aedded glaﬁuﬁttéd azﬁafaoma?tétmrstml&a dlhkﬁidﬂSﬁd‘t Anosphere,

= j di
RIS E03E o LRl Y TR BB BBl o
%Op)dmlrméidirus{yhgwﬂm @3111 retiye Gistef a0 04 gt 19e03 Ry nioh eai &y EtOH
(ﬁo Ln'l){ 512'0( ‘@t rb)ﬂe?@ g 'H‘y’rh): rjegkdbgf' ﬁi@&l%le 1 y é{&éﬂzﬁéi%!n}efu‘hy with a

propyl pyrrolidin-2-one

Shiyrisf FaBion- o N @ sag ﬁh@ tamperairepiscd dpeio ErCpkhe solvent is
eVdpoRgtarigedryhfdsOatd €hd PEi@RP RN ghﬂﬂecﬁﬂy ASorh gfa@B¢ tonOBilicagel

f t h f
e CaPhe%: " 5r/55, W5 v i e S R Pt stigbteropy-
py@dolidiarboxad® e42®B %)Y i nto the correspondi ng al coh?l
1d NaBH i n MeOH, . f the synthesis o
pr%’frz(ﬁ%m'dér%ynet hy: ;]-I Him ggzol oIr -yl frre%/hyl }-
444 pr mﬂ@grsgmlu(maada- 1omﬁda?z6) 1-y{-6dhyli4- p@pylnﬂ)ﬂﬁiﬂirﬁis-oﬁ@VI
e
]il ﬁ 5r0 mlu tcfl?ee né/c e(¥ Has%%ﬂeg % g}a%fugt nr_g €r, 1,116 ertlﬂ%‘t atmosphere

e corr espon rmg am
nppiichlesids (86 k- 3.2 amaeh iscddedl imitol abo]u-tlon of 1-(2-hydroxy-1-imidazol-1-

yl-ethyl)-4-propyl-pyrrolidin-2-one 39 (0.5 g, 2.1 mmol) and EtgN (0.59 ml) in CHCly
(10 ml) at O °C. After 1 h at O °C, the white suspension is treated with saturated
K9COg, extracted with CHoClg, and the organic layer is dried on MgSOy,, filtered and
concentrated in vacuo to give the mesylate a21 used as such in the next step.

In a 50 ml three necked flask fitted with a magnetic stirrer, under inert atmosphere,
the crude mesylate a21 (0.6 g, 0.002 mol), NaNg (0.178 g, 0.002 mol) and Nal (0.017 g)
in MeCN (5 ml) are heated 1.5 h at 60 °C, left overnight at room temperature, heated
at 60 °C for another 4 h, cooled down to room temperature and concentrated in vacuo.
The reaction mixture is diluted with CHoCly, filtered and concentrated in vacuo to
give the crude azide which is purified by chromatography on silicagel
(CHoClg/MeOH/NH4OH: 95/4.5/05 (v/v/v)) to give 1-(2-azido-1-imidazol- 1-yl-ethyl)-
4-propyl-pyrrolidin-2-one 71 (0.29 g, 51 %).

LC/MS (MH*): 263.
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| -yl)met hyl]-4-propyl pyrrolidin-2-one 42). Such
transfornmations are within the conpetence of any
weegsosisel | skilled in the art of organic PCT/EP2004/013516
synt hesi s. Exanple 3 . Synthesis of
| -[I-(I Himidazol-1-yl)cycl opf opyl ] pyrrolidin-2-one
23. CAHI OH1/4 al8 23 3.1. Synthesis of
Eﬁmlagférr@ Hritheshy 6 9X%M106) ¢ L(PRIAMAzDE pyﬁﬂdtﬂylm datigdo-2Hindol-2-
5 three necked flask fitted with a magnetic
ot 1PPer nder i nert atnosphere, 4-
br omo- but mgl de® m 9.13 Ns_added
onto a susp op+opanol nocqwl oride
(1.0 g, 9.13 m*rﬁl synt hesjzed. g0l | owi ng t he_petod of
Matt hies, D.; Buechl i ng, Li. i n Arch. Phar mep\\ei\aHei m
Ger.) 1983, 316 598- 608) and Et N (2. Zlq 0. 022
Splpl . Sypthgsiy offehiopy 1rhydmwe@1-1&fllévdwrfnd? te0%2%%-i on
Iﬂhﬂh@ﬁpﬂe&u&@ﬁ&tc@lﬁ% Bl @idrol IN3-Aiy dr&hdand-oas @3 §€5.029 mol),

pR s g and A e o T et et Rl o e

nnﬁam:é isotvoletl dbuin ¢o rent odpethtdoamdiltiedGrit ethel dndfiledtednd give 5-

P&?Qﬁdﬁ&?ﬁl iéupl-x %?&éiﬁ%ci{rg u?{i)c}{%-tﬁlabaﬁ ér[lsg‘?h ge crystals, (4.03,8, 70 %).
HSNMgédl 290 Mik, ﬁBRBs@l‘ ep6 WAthsuts-&h(2H: gk 6Hy (1H, 1); 7.08 (1H, d);

7%71‘3@:(@11!19{1 3.2. Synt heS|s of
-braono- N- (1 -im dazol -1 -yl -cycl opropyl ) - butyram de

1 5, PR lobtrafmPRRaE Halke & A Raged e bha bR shme method:

mngmekyrﬁetﬁyn ﬂIBedlhydiﬁdH{ nid’(}BBIona{ mﬁmb@n&;ydidxymemm 1,3-
I ori

ORI B Lt B s R PRy B B R Brpmo 1
hgdrogymethmth)dlhydr@H@lol—ngenﬂ)hydmmﬁhy&ﬁ maibyh 1,3-dihydro-indol-

t a |
LA o POl 00N, 08 AR one

5amnot @hﬂﬁ&s nbf telderonk e thnidhas K - flidettet)- MBdihyaro-2H-indol-2-one
magngl,c stirrer, under inert atnosphere, containing a

sol ution of imdazole (0.622 g, 9.1 mmol) and Et N
Ig 2 59 gl thpecTidek¢iask fittet wittbamntagngiés stirmreundsir fiegrt ghgosphere,

tltuh@ruﬁg AN 2H- lr@l})&ﬁ‘&gyﬁléﬂ%ﬂ GO%) hﬁ&dgpiﬂalof;@—oge 922 téi ) %r poL ﬁﬁinol) and

and concentratéed in vacuo to glrve
cathoppindindegols (2486 SF- %lmeOB%N@ENdBQ F‘)ll fHe @:}l?\&?ﬂ f@aeagtd b at
r¢otn T@nEhradtdd &Y Eshcuissted n bdt@oNENd resiiap ispdriiRutbyany

urt urifi at | ot{/
chirdtpab il et oS BT R a1 drtiv o) dpeve =
cBBro-l (1H-imidazol-1-ylmethyl)-1,3-dihydro-2H-indol-2-one 160 (2.82 g, 56 %).
LC/MS (MH*): 248/250.
Example 6. Synthesis of 4-(3,4,5-trifluorophenyl)- 1-(1H-imidazol- 1-ylmethyl)pyrrolidin
-2-one 40.

rE F
F F
Q F
F’% CI)]\CI
o
H N
N N “
Non [N/)\No2 0wk )

a23

1-(hydroxymethyl)-4-(3,4,5-trifluorophenyl)pyrrolidin-2-one a23 is synthesized as

described in Example 1.
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In a 50 mM three necked flask fitted with a magnetic
stirrer, under inert atnosphere, the crude

wa2isosasN- (| -1 m dazol -1 -yl -cycl opropyl ) - but yreei/ge208d/@13516
(2.76 g), (1.26 g, 9.1 mml) and KI (0.0075 g) in DWW
(25 m) are heated 3 h at 6(PC, 17 h at 80 C, cool ed
down to roomtenperature and concentrated i n vacuo.

LdNes (eaeft bagm xture is diluted with filtered and

concentrated in_vacu ve the crude pyrrolidone
i 10 g Hitor geqkEd TG TS T PeEg S ReCTgPEpRpgRPhere.
plsdslgemgelwt(o/chl oluenbp@Bib Nyl 262 n95a5141 HIAS aﬁdéd/dl\bbw)msb @t room
te?n erdtua toears at{tleo%:] I}[PZr-]rtn (0] nIAazH% %hlerrnrrfo% & @7 5

I|z
tﬂdﬁwa¢mkﬂ$nqdhkohnm.95?8%00@§nm®yf$ﬁ&ﬁ@ohndﬁhﬁ@iibnb

%iy(?n«%ﬁ Q3.4 45° Maﬁ}tﬁﬂylg-ﬁgf 8194?1!1 Qrdrﬁiea*ZSL(geNB% (Mindi 0.5 9

SIS erivatisation
iy ?ﬁ‘% &7ol was ;arid@dmww A oy tepRar Rigre- diftst i1, Yhe gude pixture
W§§ &‘e@ ik la rﬁﬁlﬁ'é of el Boltd Qathirated bod@k® AZDNAte Akter dxtraction

thes
(Aﬁ%i” SRR St ol e e MESP dly fltrafiopyang exppqpation of
thetdojenies tl*e:rcradiegmuitﬁreav%@mﬁiedtﬂyffﬁsh eewkedodrhplskor éititagel

(d1ch‘i<%romeﬁ:Pagn inet?larsloll é%ﬁi q;réYl'}r%)e er re%r%g%ﬁiga&gqelg &‘COE]t 1-(2-
nigrdingdepl- lglry@hylﬂ &t 8. %%m%mwm@hxmaymohﬁlwwe 4Mb39 mé

o@88hone is heated up at 60 C for 6h and anot her
ortlon of ethyl glyoxylate (0.4 nl) is added. After

Lg/MB MH'584E, the reaction mxture i s concentrated in
ENAEHO 7t Syith¥&s bhE (TH-BE6zimidazol- 1-ylmethyl)-4-propyl-pyrrolidin-2-one 91.

hydr oxy- (2- oxo- 4- propyl - pyrrolidin-1-yl)-acetic acid

ethyl ester al9 .02 g). It is used in_the next step

wi t hout any further purifj Hon. HN (250 MHz,

Chd ): 0.92 (3H't 7. 5)@222?5 1. SO[L% m ;

2.10-2.25 (IH m;>& | H, n) : 8 (IH, dd, J

10.0; 7.5); 285£IH 3100@ one

di ast er eoi soner)* ?5 (IH dd %; 5 for one

: 0L O

R %m"fgh&*r? ot a2k 30, BnleBehohs Oered in

E&Fﬁ@?ére0|soner) 4.32 (2H q, 7.5); 5.75 (I Hs).

LC/MS (MH™): 158.

In a 50 ml three necked flask fitted with a magnetic stirrer, under inert atmosphere, a

e

solution of 1-(hydroxymethyl)-4-propyl-pyrrolidin-2-one a24 (2.5 mmol, 400 mg) and
benzimidazole (1 eq, 2.5 mmol, 300 mg) in acetic acid (20 ml) was heated at reflux
overnight. After cooling, acetic acid was removed under vacuum, and the crude
product was purified by preparative chromatography on silicagel to give 1-(1H-
benzimidazol- 1-ylmethyl)-4-propyl-pyrrolidin-2-one 91 after recrystallization in
diisopropylether (16 %).

LC/MS (MH™): 258.

Example 8. Synthesis of 1-(1H-benzimidazol-1-ylmethyl)-1,3-dihydro-2H-indol-2-one
167.
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4.2. Synthesis of
i m dazol - | -yl - (2-0x0-4-propyl -pyrrolidin-1l-yl)-acetic

wa@eiod/oetiBy/l ester a20.1n a 50 m three necked PCEHER2004/013516

fitted with a magnetic stirrer, under inert

at nosphere, the crude 6

hydr oxy- (2- oxo- 4-propyl -pyrrolidin-l-yl)-acetic acid
ethyl ester al9 (0.901 g, 3.9 ymol)

car bonyl -di i m dazole (0.9 .9 (n MeCN (20
m) is allowed t t 4 room t erature and
concentrated in o’The—+eastiqgn [fixttwge is diluted
with HO (0. M and thracted V\A@; d . The aqueous
| ayer is basicifled t&%pH 9 with Nd extracted with
dried on MySO , filet®ered and concengyated i n vacuo.

TR R R P La S B SPL3BeB, 3 eped m
EgameleiIni dazol -1 -yl - (2- oxo- 4- propyl pyrrolidin-
1%1%4}; éggghﬁﬁﬁéﬁﬁ){kﬁggf?% #20%{8:18 @n, & 8%0 (HY MBroaa);

6125¢ D4R {HE.ay- | -i mi dazol -1 -yl - et hyl ) - 4- propyl - pyrrol i di
ANSoRitRASS 3Sthydrexﬁnéﬁ9n r113 dihy&s-neskedaldnashsfi uée;@lomxﬂol 500

a_magnetic stirr der 1nert atnosphere,
mg), tzsfnasmﬁlﬁépse YR ERY “B?PI pb#?9 ard cArhogySigiagpleh e@fS 06
mrﬂ@ldm}ngi myaicet(oﬁrtﬁkgf’) (1141} gﬁ@ﬁye{&%tgﬁ 0h lkrdd:f@wbvey&})péih‘é?'t; (CEM
est.er . . n dry Et
RSy YRR Ry Rt potailiiof B ept B iRt dRTFLFodyeed
prpsewchdn cmadfeﬁnmkihyt wag purified &y prepegdtieoiiRitG om reyersiiph@he to give
288 %pg‘ &a. (tl r%le%% 1H£fol-1%}h§1§lﬁjxlyﬁﬁ i ﬁlt&groczﬂ BYAT-SE %Q#u}’e £ﬁ7 28 o)

eva orate ness "and e resraue 1s puril
a@m@ﬁﬁﬁﬁgﬂabmub fisgprapglgther- (CH A/ MeOH: 95/ 05 (v/ v))

LCMI%@IJ) oy I d | -1 -yl h I [
Xal%z é %esié] nc])f6gz% (-meLﬂygl o %gh%)?nznggigggl 41p§1 methyl?—lélppropyl-
piayalidie - eeado.

| -(2-azido-1-imdazol -\ -yl -ethyl)-4-propyl -pyrrolidin-
2-one 71. In a 50 m thr necked fFIIaskfitte with a
magnet i tirrer, /qplbl roi b at here,

mesyl ch%(o 36 g, 3.2 mol \ils/alded i nt o0

sol ution ofyy (DZTTydmxyI m dazot="yl -

et hyl) - 4g&rdpgl-pyrrol|d|m Nonme 39 (O @;% mml)

and(05 l"|'nCHCI(Jaﬂsn1 at 0 C K I\h at
C, the white suspension is treated with saturated K

9¢de>3 Syrtbesia of oo 4-Rrepppgrolidignlgyiaehyl dethycarbapsite 226.
T8l 0:1RA MY drokyrhétbyipd- 2ol 1-GPReBNh I AbRsa2 4 (VA B4l @mol)

ofy VS e Bpatiet adpord gl incRp BT R Rimettane
wab lafldet dropwiie a sohaton ddfsbigideebanyltdheride (Idk eqresidanencl, 3.795
L
alleiped foweral v@ﬁ@r aditatign pnd Erppbatarogplere ipugmight. Hydrolysis (15 ml of
water), extraction (CHyClg), drying of the combinated organic layers (MgSO4)

filtration and solvent evaporation under reduced pressure gave (2-oxo-4-
propylpyrrolidin-1-yl)methyl diethylcarbamate a26 (100 %) which was used without
any further purification.

IH NMR (250 MHz, CDClg) 8 ppm: 0.93 (3H, t); 1.22 (6H, q); 1.4 (4H, m}); 2.10 (1H,
dd); 2.34 (1H, quint); 2.53 (1H, dd); 3.20 (1H, dd); 3.45 (4H, m); 3.65 (1H, dd); 4.78
(2H, q).
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at 60 C for another 4 h , cooled down to room
tenperature and concentrated in vacuo. The reaction

worRooss4a88 s diluted with CH A , filtered and PCTI/EP2004/013516

concentrated in vacuo to give the crude azide which is
purified by chronmatography o¥ sili cagel (CH d

[ MeOH NH OH: 95/4.5/05 (v/v/v)) to give

9k ( ZSﬁZthékﬁs bt !ll{mq&qéﬁﬂ thtoy 1 e dt¥in)idazol- l—yllmeth 1}-4-propylpyrrolidin
4prozot\4l §(¥rrolld|n fone?l(o 29 g, 5 % Edpk;gyr

(MH )= ‘Exanpl e 5. Synthesis of

ASol¥ibh of (2-¢toHk-bropgtagablidinyl mﬁhﬂwl) di¢thglcditayditoa®d L1 ¢1l6.18
t he

mrrho% 09‘ % %antf 2 )Slinethyltgls}/g?]nm desazocfe {)1?2%@(}0% ébalilgml 0.64 g? in
a¢qt(g‘htrp¢ dsml) vaas a@a@dh@vler reﬂux for 42 h. The solvent was evaporated under

re'élu‘é@*)%rrs%arje (?%ﬁ P1¥1g£t9)n| Wepgraﬁp@cﬂrg gtogpaﬂrl}%gormwrse phase

(g and tol uene

R LA R LR R DS A S ——

zlogemqmm@m@amuw sslvd; wiepd 4013 dp).ether and filtrated
? glve - chloro-1- hydroxynethyl

Ly /M (Wﬁ[y)drzg i ndol - 2-one a22 as white crystals (4.03 g,

EX&npte . 10HSiResi{ 260 [(Mzofsl-Pernidadol 6llyl{rAéthy -1 propyddyrrolidin-2-
26l d); 6.26 (IH t); 7.08 (IH d); 7.29-7.34 (2H,

rﬁ The foll owi ng conpounds may be synt hesi zed

according to the sanme nethod: 1-(hydroxynethyl)-

|, 3-di hydr o- 2Hi ndol - 2-0ne; 4-chlQr @-

- hydr oxynet -1,3- dih 0-i nd G one; 4-f r o-

- hydr oxynet hyI- . 3-di hydrp-\ndolZ2N%ne; 5-br - -

hydr oxymet hyl nf, 8- di hydro ndol - 2- one; NH ©

| - hydr oxymet hyIL< - et hyl g-NQI hydr o- |- 2-one and

| - hydr oxymet hyl - 5- ( 2- rrethfﬁP thi azol - 4- yf) -Y°23- & hydr o-

i ndol -2-one. 5.2. Synthesis of
5-chloro-I- (I Himdazol<l -yl methyl)-1I,8-di hydro-2Hi nd

ol -2-one 160. In a 50 mj] three necked fllask fitted

with a magnetic,.stirrer, yunder inert afmpsphere, the

crude 5-chloro-| -hygréxymet hyI N
|, 3-di hydro-i ndo Nhe a22 (4. 4 mtol) and
carbonyl dii m da 426 9, 2 [) % n MeCN (20

m) are allowed to redct 1 h at roomtenperature and
10 qncsyﬁthaél@ dfl ﬁm\ixﬁﬁh@hyﬂzhﬁrdﬁﬁpﬁb&dirﬁﬂuﬂlé labized by

A§8 uglog /089 43?1?({;%%}?12?1}7?% lplzj(i? p%rr 11 in- g onel\(s 9—|/4 0%5 mol) in toluene

(A5l erab afddd dropeiaz at -718-°@ twdighid JmmpBiadBOY o) AR Hiel emd @if the
a@%ﬁ%ﬁd&é gegné%aﬁtt%%% xg.lass 5%%510‘;!71%4\@0%@&6184 &2Pammonia of the
cupde Znixtuse wep llerndopifésiiledl at rqoHtentredrtes overyithie Filtyitjqpyof the
chddRlsbRlitiBn aAdQ0Bselentevaporation lead to 55 g of the crude product a27
which was used without further purification.

LC/MS (MH™): 157.

10.2. Synthesis of (2-nitrophenyl){(2-oxo-4-propyl-pyrrolidin-1-yl)methyllamine a28.
A mixture of 1-aminomethyl-4-propyl-pyrrolidin-2-one a27 (1 eq, 17.09 mmol, 2.67 g},
2-fluoro-nitrobenzene (leq, 17.09 mmol, 2.411 g, 1.802 ml) and triethylamine (1.1 eq,
18.8 mmol, 1.902 g, 2.62 ml) in dioxane (20 ml) was refluxed 48 h. After cooling, the
crude mixture was filtrated and the dioxane was distilled under vacuum. The residue
was purified by preparative chromatography on reverse phase to give (2-
nitrophenyl){(2-oxo-4-propyl-pyrrolidin- 1-yl)methyllamine a28 (2.747 g, 58 %).

LC/MS (MH*) : 278.
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cr ¢ NO, a23 40
| - Chydroxymet hyl ) -4-(3,4,5-trifluorophenyl)py

WO e@bo8iies 2- one a23 is synt hesi zed as descri bePlCT/RP2004/013516
Exanple 1.LCMS (MH ): 246. In a 100 m three necked
flask fitted with a magneticS8tirrer, under inert
at nosphere, phosgene (20 wt % in toluene, 0.95 eq,

18,92 spfilesis b 2- &&ﬂ&o@ﬂ@f%{(ﬂfoﬁ@w—}ﬁﬁpﬁtpyh%ﬁﬁht ﬁmﬁéiﬁw}ﬁrﬁme a29,

el Gt e 19 P o8 1 bR of o g -oxo--

p@o;&prﬂrc)hdlm- 1HmdiBlamine a28 {le¢q, @.AL7hg, 9.9D5 mmol) and NH4COZH 5
t [ Ir

egx &ejé’g éé—ﬁr(? :93153 é]zﬁq%lzrﬁeézfﬁd’ gmlégflo 2?%‘7& %EFI)%I{ e resuTtmg slurry

veegd diept wirdsp ag@;ﬂoalt duyrbgm& h(m:re rhrapme tergiferanre} tlhen ﬁltl’a’eon over

cEfiidd8a @J«a&ﬁ«ﬁtﬁmvmh@%%@ na&@uQAgaa@ BLifoRlen| Hi: %%Légghpyl-

sat ur at sodi um car bonat e ter extraction
PaFphdig- o) metbyliamine agR £-839&m % -ayers (MySO®,
lh NMRaMB@fMHBdCBM%P@b@{H ©@B6 @, tthe. ®0h BeMs, mf; P 1HIRq); 2.25

(G lbif S P b @ﬁaﬁ@?ﬁ&mﬁﬁogb‘gégﬁgﬁ hfi/ﬂl-vs 4 g 9 478

(@HVE& 6.720-66¢ (AHcmyst allization in AcOEt,
nitro-imdazol - thyl)-4-(3, 5tr|fluoro pheny|

Bydf. r SVEscsis of E”{g‘. %ﬁlttlﬁ_egigbq?élmlg:ezok 1%1 mq&@llﬁfgp{%qlgyrrolu)im-z—one
341 ogxanpl e 7. Synthesis of

1 & SRR ReRRE sl e R Y e B O Pt ek i iBere.
saldion sf @ymnhephm{(&sX@ésuDP}b@dmOHd@hmmmahﬂamm B9 (1 eq,
O(é\d_ln}nol ]156 m%) n?x%ggg la§dy (@QL 6'%% IIIJII %6 fn]lé tﬁ %P%Jelac acid

?netl Cc er |1 ne at nosp ere
(%\8 ml ﬂ@x@tﬁ%ﬁgﬁr&étrwg/ws heqsed ply P fy Areng d@ A éft@'n@oblﬁlto room
ti‘rig attit®)| the 4610ertBasaBRloRRNZd8 $3ARIEL ahd t18%rude PrddliBl was

in acetic Cld s heated at refl ux

F‘g%ﬂ’fepar,&‘f“f’ EFhlB BT ro%%% F‘Y\@@Ya@}@q}%( H:
o686y 0. ‘QBtbLglmE] of aA[2-propyBbdaampt a6l Tl) ety M4 prop A gybylidin-2-one
gglr( ga chr omat ography on silicagel to give

% én2| i dazol -

IJC-/MSr{MHTyI 30&- propyl -pyrrolidin-2-one 9 1 after
recrystallization in diisopropylether (16 %.
Example 11. Synthesis of 1-{[5-(hydroxymethyl)-1H-imidazol- 1-yllmethyl}-4-
propylpyrrolidin-2-one 80 and 1-{[4-(hydroxymethyl)-1H-imidazol- 1-yllmethyl}-4-

propylpyrrolidin-2-one 81.

_%
c—%%
e

' S|

5 Q\ o’ \ JN
* N —
Q\NH ) N/ _jN a31

80 81
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LC M5 (MH): 258. Exanple 8. Synthesis of
| - (I H benzi m dazol -1 -yl net hyl ) -1, 3-di hydr o- 2H i ndol - 2-

W@ o@®sAsM8B25 167 PCT/EP2004/013516

| - (hydroxymet hyl ) -1, 3-di hydr o- 2Hi ndol - 2-one a25 is
synt hesi zed as described in ®kanple 1. H NMR (250 Mz,
C DSO dppm 3.60 (2H, s): 5.10 (2H s); 6.20 (IH,

18.4br S}'I&ﬁﬁj}ams bf l?rﬁ5 ({[t4R- Hl_\gl’[tdlrﬁ@thyl&ll %}Mrh&ﬁqulle imidazol-1-

I-(h 0 thyl) - | hydro H i nd
eq, %tﬁ%rpl% 5dm'8e0i’?£| @élﬁ‘& @4 { e'gauty?é r@%ﬁynsﬂyu
ol OXy]méi‘.ﬁgD) 1amﬂn1d@robmryy]h¢thym4j@mb@yfrbhm 2- Bn@ﬁslmm

9 QO(Brg:)l tf‘u%e %%gke%rﬂatsﬁ { E%R/I(A%jm 1)1'1a e)%c fs {‘raeg Idiatdeer i e?t(rfaahere

owave COV M hut
4x,0)ert-WWl%dlrr@tlap@rlalnylwnwth}tl)knénm&da1 Prg, PelO@rmed} in dry DMF

(Toadh et gs ﬁ%%pengiaﬁ o@mﬁanawﬁwﬁt (2@@&1?5% id @Qtepp 5h, 4-

arative on reverse ase to
Pmpyf HebloraneHapiBToliding 21ppe ﬂﬂp 98 g 306} lr 6‘102}-|41Pﬁ<mﬂ"12-
h?dﬁ@xﬁﬁ&h{(lzﬁfﬁ;@hdﬁf Q-@he rLe E)Y&E@Lllﬂelzzﬁtlh @MF (10 ml) is added dropwise

"Sé n(§ (ﬁ).gé Ogl)%& r?:h:'» h at room tem(perah?lre %&er 1 Exﬁle react190n mixture is

ﬁlter{sﬁ,Zev@pﬁﬁtBﬂl ihh@jo; dithied vatnCldazio|anld-titk })f’@hh,ylb}er_éls pasied
W{ Warté g(!l Bver %/Ip§%el4() ?Rgeg Ql.nfl %@er 0?%@% %‘r vacu§y’ﬁll 3ldvie st purified

- 0X0 rop
byl pl@monwt@ggm silicazel (CTIQCéz/%(PHt’NHmOHf 93.5/06/0.5 (v/v)) and the
tho £é§i6§’sro%w§1temébam€edmmbm%gf %h% ghr c%n%m Ehfs%‘{o Gffodh 1-(15-

dt
({ée'éégtyadl%tégfﬁlﬂq%}eﬂﬁg}m 1%~flmﬂiiaé<ﬂr loyllfﬁ%thﬁléﬁeprﬁ@émaa@@w 2-
oflé mv(ge g)BarﬁDi-l{{iH {Q@ngfutﬂ(dﬁh&tﬁylmw aﬁy}{éleﬁ%?)r 1}dﬁn§dﬁzol- 1-
N | C orone ane
Yﬁ‘gétﬂﬁ‘fg 4a?m% ?1%2 Oé]t%L?lai ?%ﬁé ‘crude nixture was
Catpoweda3® YeNMR L4 MHEgiCDEl4)06.0ai6H | s120.82-4 st pHemd; 1.17-

1%"%%?1' %5“2 oé"éﬁ‘i‘{. %K%'ﬁ %? rggjtl eng)f oW (€f1) aq) eétgrlat?%vg(gé G5l (18,

€ CO organi c aye

ady 265 (11 it BGR (<6046 BHL s 7B o undier T etucey

CBSAM 83 paMeNfk mgoémp mg)pwlfs%n dé)no kg d bhyn); 1.20-
di_et hyl car bamat e

léltijéﬂflu{ne S H‘LIJ-II' dfi} ga‘%ﬁ %ﬁO (l/PoI m); 2 5% (1H dd) 2dQO (1H, dd)t 3.43 (1H,

dd); 4.67 (1H, s); 5.28 (1H, d); 5.32 (1H, d); 6.90 (1H, s); 7.49 (1H, s).
11.2 Synthesis of 1-{[5-(hydroxymethyl)- 1H-imidazol- 1-yljmethyl}-4-propylpyrrolidin-
2-one 80.

In a 250 ml three necked flask fitted with a magnetic stirrer, under inert atmosphere,
1-[5-(tert-butyl-dimethyl-silanyloxymethyl)-imidazol- 1-ylmethyl]-4-propyl-pyrrolidin-2-
one a30 (0.5 g, 0.0014 mol) is heated at 80 °C in a AcOH/THF/HoO mixture
(9ml/3ml/3ml) for 9 h, then stirred overnight at room temperature and concentrated
in vacuo. The residue is dry by azeotropic distillation with toluene, purified by
chromatography on silicagel (CHoClg/MeOH) and the solid is recrystallized from
AcOEt to give 1-{[56-(hydroxymethyl)- 1H-imidazol- 1-yljmethyl}-4-propylpyrrolidin-2-one
80 (0.114 g, 35 %).

LC/MS (MH*): 238.

Alternatively, 1-{[4-(hydroxymethyl)-1H-imidazol-1-yllmethyl}-4-propylpyrrolidin-2-one
81 is obtained from 1-{[4-({[tert-butyl(dimethyl)silyl] oxylmethyl)- 1H-imidazol-1-
yllmethyl}-4-propylpyrrolidin-2-one a31 using a very similar procedure.

LC/MS (MH*): 238.
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H NVR (250 MHz, CDCOl ) d ppm 0.93 (3H, t); 1.22 (6H,
q); 1.4 (4H m; 2.10 (IH dd); 2.34 (IH quint); 2.53
w@ bads/osidys 3.20 (I H, dd); 3.45 (4H, m; 3.65 (PEI/EPP4/013516
4.78 (2H, q).9.2. Synthesis of
| -{[2- (ret hyl t hi 0) -1 H benzi ®™azol -1 -yl ] net hyl } - 4- prop
yl pyrrolldin -2-one 90. A solution of
EZn P a24Spitapyb Bybdrell di( moko-yl;)rg@nﬁwhm@q Kyheaiypanat e

ol ,
lﬁﬁﬁ?éﬁﬁa%rbammﬁflzl m dazol e (1.25 eq, 3.90 nmmol, 0.64

in acetonitrile (4 mM) was {eated under reflux for
42 h. The sol yent was evapor at under reduge pressure
and purification by preparativé chromatography on
reverse phase orded 390 g of

—

-{[2-( |t H bepnzjdd gazqQh= oyl]met 4- prop
yl pyrrolidin: Zjone 90 (HPLC urlty ( %
Yield: 40.3/90 LCMS (IVH ):

Synt hesi s oNsJ
| -[(2-propyl - béW2|n1dazo|-|-yi}nethyr? 4- pggpylpyrrol
di n-2- one 94. a28 10. . Synthegis of

| - am nonet hyl - 4- propyl - pyrrol i di|n- 2- one a27. A
solution of |-chloronethyl - pyl - pyrrolidin-2-one
(41.34 g, 0.235 nol) in toluen 50 m) was added
dropwise at -78 Cto liquid a o(300 m). At the
end of the addition, the tenperature was raised slowy
to roomtenperature and amoni a ok-Ne crude mixture

was allowed to distilled at d;L_ﬂeﬂ@erature
overnight. Filtration of.tphe~&tulle solution and
subsequent evaporation o 55 g of the crude
product a27 which was usefl without further
purification. LM (MH): 157.8310.2. Synthesis of

12.2- nSynibpsie g a VH{ 25 mxturk-gb rlelfRrdxopg-pragylmyirroliting L -yt tnyl]- 1H-
yam ﬂ&dﬁ%ﬁ% 5"%a§ﬂ>8§!yﬂ<! & 15’2132 and 1-{(2-0x0-4-prop B)%n‘r(oildm- -yl)methyl]-

| - am nonet opy pyrroli
17. OQHﬂﬁw&EOE‘va@y&m@ﬁ$MG@ﬁo ni trobenzene (leq, 17.09

Imtso na tﬂlgelz Iﬂzckéd &{%% ﬁmeh vaihth fhbedRyd@raNendel uler@&mosphere

. 1. d 20
iR 81Uy aro AR DTl S Gl depoepyiPe T in-2-one
80i(b.6rg0eb 1amabl) ifer KHHXG@YNawHPOd itsilffet {1€dn1) B MeCAUO0 mM]) is
S SE8) SLOTER L LS DY, RUSORS B © S OMB 995 3R Micwea
bpNeEEENYA §.{Q 2L bmok amsapaﬂx@pym 2pylrafotaitel and NgC)Ovet 15l & 80021

njdf ﬁlsﬁ& od 17 fhf oBwatef], dced SR, After 1810k 60 °C, the

esi s of

r%azhawﬁyr@wwoyl{ee FowR do 1eopt tPRerPFe: aridtie-tp P 5Bt hyl
corithiiBtedds va&ld. lTadl kéé;ﬁltﬁfg PR iLQdlactelQrith B, CWASPEBshirated

to a solutjion o i trophenyl
in vacuo. A fraction (0 I5 é) of ﬂje crude aci s) Ii&r%ﬁed)ﬁ:)y cALromatography on
silicagel (AcOEt/MeOH] to afford a 0.57 g of a 75/25 mixture of respectively 1-[(2-oxo-
4-propylpyrrolidin- 1-ylymethyl]- 1H-imidazole-5-carboxylic acid a32 and 1-[(2-oxo0-4-

propylpyrrolidin- 1-y)methyl]- 1H-imidazole-4-carboxylic acid a33 as an oil.

LC/MS (MH™): 252.

12.2  Synthesis of benzyl 1-[(2-oxo0-4-propylpyrrolidin- 1-yljmethyl]- 1H-imidazol-5-
ylcarbamate 83.

In a three necked flask, under argon, a solution of 1-[(2-ox0-4-propylpyrrolidin-1-

yl)methyl]-1H-imidazole-5-carboxylic acid a32 (0.35 g, 1.39 mmol, predried by

azeotropic distillation with toluene), diphenylphosphoryl azide (0.58 g, 2.1 mmol) and
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propyl -pyrrolidin-1-yl)nmethyl}am ne a28 (1 eq, 2.747
g, 9.905 mmol) and (5 eq, 49.9 mol, 3.123 g) in water

wa@pasoetiBanol (1/1 (v/v), 35 m). The resulti nRECHEP2004013516

was kept under agitation during 16 hours at room
tenmperature, then filtration®bver celite and
evaporati on of the crude m xture gave

2N eoreg ahianyhpdd &4 @ KeadPRYA0Y Wih ifdHdition of N The

BT RS 55 {20278 S floabl A1 220 g gacen

ThE plutidh jis Rea?&l 4t 96, °Qojfiot mlh) podlecBﬂ)onrh kh rcdﬁh) tempeure) slirred 48 h,

%‘?ﬁd a§?8zg(f§‘gi 1% %‘&i 3 43 ted TSXQ%:UOé[‘ ege garg%matdé'is? %urified by

chrc{ngas‘.ggmphx ont eiticdueh IZTIHBQI,I@@@IOHI) -ty Iaffmei ezl UHoeEH pyrr
p%;sy%y&lm%dﬁp? %etﬂtyn 13- a1 ERERLAGSKES bl ASky b 5}1 Sff white

a rragne I'rrer, under Inert atnosphere,
SQ’(‘)CI ut| on of

N@I(M}plphgwl){(Z 0X0- 4- propyl - pyrrolidin-1-yl)nmethyl

onal dehyd
R R, Sy gsas AU B+ o okl r e b ety
1H- l)rmamwmmﬁ@u@ﬁopmammmeat ed at 65 C during 40 h
After cooling to roomtenperature, the solvent was
removed upder vacuum j pr oduct

chr omat ogr

 hyll ] - 4- pr opy-Kyr r ol
fva) 300

Exanpl q\l. ntheS|s ;:I 0o

I -{[5- (Rydrpxynet hyl ) dazol - -yl]m}r‘hxl

propyl rNgIol di n- 2- one 80?/671l

I -{[4-( roxynet hyl ) {1 H infrdazol - -yI]methyI}

propyl pyrrabi di n-2-one 81. 11334, Synthesis of

I-{[5 ({[tert-butyl (di nethyl)sHyI]oxy}nethyI)-IH*-“Imd

B | bbbt Mt PR R roeyPree Ryt oo phenyD-

I H-| mpydaidin-2-bne/d3aret hyl } - 4- propyl pyrrolidi n-2-one
I h I i i th.a.
IQ%JZSO &a[{[lltuts bE (%Ielﬁgr%?) 0% t“?éxé 6%%(?%?%n% 5 Qoftion of the

net | rer un
enal(ﬂwmrm@ur yuredﬁhéﬂlﬂ;qxoéi Bahiritafyerepingriy) pyrnalidiny diy8methyl}-1H-
ifnfthz&le A cPbBRi18b 0.0 1}, ¥4 %01( &PNH})M&@H f@@ﬂle @o tnﬁ) &nd the

suspensi on of NaH in %
SGSIBerﬁlon ig stigpd ppfen anciyy 9&9ﬁarwvrepgﬁprﬂ§ﬂ R fhh 2T115:rréact1°n
nﬁ&&re& @ncehtBi&d inRalcuo f dissdlvéd i apPEt, |died oecym@Esd)y ffittered and

Bt GerB o dad S s hm ot gy ©
yireethel- &t(@ﬂe‘S trAfuoge-pheryl); pyrivdidine2one @B4 whidtuis eised as such in the

nfekﬂét evaporated in vacuo, diluted with and the

(R;da c Ia er i s washed
LC/ MHT):

13.2 Synthesis of N-[(1-{[2-ox0-4-(3,4,5-trifluorophenyl)pyrrolidin- 1-yljmethyl}- 1H-
imidazol-5-yl)methyl]propanamide 86.

In a three necked flask, under argon, propionyl chloride (0.0134 ml) is added to a

solution of 1-(5-aminomethyl-imidazol-1-ylmethyl)-4-(3,4,5-trifluoro-phenyl)-

pyrrolidin-2-one a34 (0.050 g, 0.15 mmol) and EtgN (0.29 ml) in CHoCly (3 ml) at

0 °C. After 1 h, the reaction mixture is quenched with ice-water, extracted with

CHgClg, dried over MgSQOy, filtered and evaporated in vacuo. The crude reaction

mixture is purified by chromatography on reverse phase silicagel to afford N-[(1-{[2-



10

15

20

25

with water, dried over MgSO filtered and evaporated in

vacuo. The residue is purified by chronmatography on
wadosoages (CH G /EtOH/ NH OH 93.5/06/0.5 (v/RQI/EPINI4/013516

the two regioi soners are separated by chromat ography

on a chiral phase to afford 52{[5 ({I[

tert-butyl (di methyl)silyl]oxyjnmethyl)- Himdazol -
oan41(3mE$ |ﬂ¥i|h}dr 1&5 YOl yfinetgn-18Pgniasi-68. 9 g) and

h:'4 é ert I d| thyI)S|IyI] oXY] nethyl)

t 8- 4~ propyl pyrrol i di n-2-one a31
I@?M%(Ngiﬂ mnpound a30 H NVRd (250 I\/Hz CDCI ): 0.02
6H. . s 2- 12H,,

il o558 LoTRta Mo Sy, i oy on
bdu2imidzd92-ohei158d) ; 4. 63 (| H S); 5 38 (2H, s); 6.84
(IH s)® 7.53 (I'H s). Conpoundm31l: H NVRd (250 MHz,

5 (6H, s); 0.88-0.91 H m; 1.20- 1.4
itg IH m; 2.52 (IH,

N 2108 (I 2.25-2,
9 (@353 {“//d MN67 (IH, s): &
. IH—dQ-:,. 6 S); 4
nthesi s OfAcOEt 0°C ‘E ﬂ:o ) i />-—OH

| - {[5- (hydroxynmet hyl)-1Himi d&zol - I -yl ] met hyl }<4-r opy
| pyrrol #din- 2-one 80. In a 25Q m three necked fl ask
fitted with a nmagnetic stirrer, under inert
at nospher e,

-5 L. [
s_c{h?cufrfr %{Lthﬁgfé}jMneQqug %r@/ 1. 291 xjr’lﬂlg}f 1I_9§;¥(BEP(IIB¥J1%1S sgcmlg 388eq,
@deoag;t%n)anfisn%ampaﬁres@ aosqlytion of cerlpompdiipi szltedig é3
0861, b3/ FH AcdX (30 nll) at ¢ REMrRE 16 h@@rs%f@éaﬂ:h@ﬁbt alis room

te erature and concentrated jn, vacu residue is
FPYCBI TS 6 FeRie lavFy 5evashedby HC ? 6|1\hé1?f‘é‘ by patiradgd Nacl
sbiutiohs émieat ogr Mglsmoﬁlte%d aad gelpolatid &dezwbnﬁ}d)ad phAchstulee The
sgbid i s rec l.zed from 0
rpit el el bY S Aoy SILACER ol Bibtnonc/methonol 10 %
NExQHE: &9/@197(0214 .CGhen 8§@rystallized (GHo8k/ %Xanlgrﬂome( M{R-pxo-4-

é@dp}é"&lﬁfr{] ‘f[uyl fﬁ%{l‘%ﬁ 1I 3A{1Eh%rd(‘$]§ﬁrl§%ﬁ¥1ﬁﬁc§&ﬂ i “one 152 a white solid
-4-propyl pyrrolidin-2-one 8 1

(?%OWBtéSVr@d froml-{[4 ({[tert but yi (di met hyl ) silyl]
1QYWiS@iimyd 274. H i m dazol - -

PRl VBB AD L (L TR g oo 0 5B By & gy ipseraldin-2-
oBynubesi s of benzyl |-[(2-o0xo0-4- propyl pyi
tolidin-l1-yl)nmethyl]-IH mdazo|- 5-ylcarbanmate 83. 12.

Synthesis of a 75/25 m xture o
- -oxo-4-propy|pyrro|idikp- |-y thyl ] -
| H md Ie-SCar oxyl aci d a3 4and

-1 (2- QB}’J’(@WF- [-yl)Jret hyr == /k@

I Him da&ol e- 4 car boxyl e id HyCir” N
o} N/\ LN

a26 149

A mixture of 4-propyl-pyrrolidone (2 mmol, 254 mg), undecyl aldehyde (8 mmol, 1.651
ml), benzimidazole (2.2 mmol, 260 mg) and N,N-diethylcarbamate derivative a26 (0.2
mmol, 51 mg) in 2 ml of acetonitrile is heated for 1 hour in a microwave apparatus
(CEM Discover, Pmax: 150 W, Tmax: 110 °C). After cooling and evaporation of solvent
under reduce pressure, the crude product is purified by reverse phase
chromatography (acetonitrile/water) to yield 1-[1-(1H-benzimidazol-1-yl)undecyl]-4-
propylpyrrolidin-2-one 149 (135 mg, 17 %).
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In a 250 mM three necked flask fitted with a magnetic
stirrer, under inert atnosphere, a m xture of

WO 2qopO54188/dr oxymet hyl ) -1 H i mi dazol - | -yl ] net hyl PEBHEP2004§13516
| pyrrolidin-2-one 80 (0.5 g, 0.0014 nol) in a KH PO
ZNa HPO buffer (10 m) and ME8N (10 n)is heated at 60
. Tetranet hyl pi peri dine NNoxyde (0.131 g 0.83 mml) is
addedrabiy Il intiedted pheNa&detdHetnical ifor@attbhdinrat columee hesdhd

o] . of. r)...and. NaCl . 155 0.0021 nol i
o fl PSR P R e e Rhosne cer
(adhivad), B2 prrgend@gioBert(prare), eaatermte o it alrmextuge afa@b €tkreoisomers,

[ﬂgyiﬂlytiﬂ uhBath &)ﬁf&%&fs%ﬁl?ﬁtenae?: Ietg!a %éc%gdtoge l%ll(;lratgiing’the stereochemical

co'ncentrat ed in vacuo ti ng so
agsigpRenicar thetrreagpises caar. dollowing thetlBBAC mupshetiog ued in the

“fura@ hahe(@luntl. Lhubb& AsMORdRG1ed ths ebichid &q)o?y co figurations
gégnato?raggé_on ﬁél|cagE! (AcOEt/ MeOH) to af ora

%! CGRISF APympHolewad e Rotr P dagistes at knowr dpokte -

cdnfiquopiorpyt that ¢egitdt: A-nyimbee fdiptvkd byts @z Be Bxis@hEBOMonty

; . L ! N ,
LA Tt e —
way of digting@@shing dipe Girlous eGANBidvBo) the2Gthe stRi1cPurByTHHIES irflicates

I : ) .
S DB ! 3L il was yizcd, (1 5ot the e Hasp), fie JUBAG gpme of
the cqmpoiiya thitien 8%k Phseryed fip mwsh spdeangsednysind the ditical rotation in
tiad §08 of ahisdlctibenf | - [ (2- oxo-4-propyl pyrrolidin-lyl)
nmet hyl ] -1 H i m dazol e-5-carboxylic acid a32 (0.35 g,
1.39 mol, predried by azeotropic distillation with
tol uene), di phenyl phosphoryl azide (0.58 g, 2.1 nmol)
andEt N (0.29 m) in toluene (5 m) is heated at 40 C
with formation of N The tenperature is kept at 40 C
for 4 h and benzyl alcohol (0.301 g, 0.21 nmmol) is
added. The solution is heated at 90 Cfor 1 h , cool ed
down to roomtenperature, stirred 48 h , heated at 90
Cfor 1 h and concentrated in vacuo. The crude
carbamate is purified by chromat ography on silicage
to afford benzyl |-[(2-o0xo0-4-
propyl pyrrolidin-1-yl)nmethyl]-|Himdazol -5-yl car bamat
e 83 (0.011 g) as an off white solid. LCMS (IVH):
357. Exanple 13. Synthesis of
N-[(I-{[2-0x0-4-(3,4,5-trifluorophenyl)pyrrolidin-I-yl
]methyl }- I Himdazol -5-yl)nmethyl ] propananm de 86. /H
79 86 13. Synthesis of |-(5-am nonethyl-im dazol -
| -yl methyl)-4-(3,4,5-trifl uoro-phenyl) -
pyrrolidin-2-one a34.
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an hydrogen pressure (50

| H m dazol e- %4carbonitrile 79 (0.2 g,

in NH/MOH (3 M 30 mM) and the

added onto a solution of the enantionerically pure
W@ 2005/054184 2- ox0-4- (3,4, 5-trifl uorophenyl) pyrr oPCTHEP2004/013516

In a 250 m parr apparat us,
suspension is stirred under

| -yl] et hyl }-
0. 624 mol)
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((Z. 3G8 Wﬁg)d AE%ayg eke f)épfd}ﬁ‘ﬁi:d' 1H nﬁﬂﬂp @I Hﬁﬂ)ﬁé ateb &6 RO etermination is

éperlrre measur i ng bi ndi ng” of a singie
trae ?raf%ﬁlff@fenaS@aaieéaf:t@t/@lhﬁt%d at equilibrium

with c@éb@u&r&&ﬁﬁmm@t&sog Snalf Sﬁ)ﬂ& 4DLARGIreE dr€Hbmogenised
The conce ration t substanc

subst e te
PSP SOSORRBI HO SRR o b OE’P ARG (ean) in 20
mmdi/brhgaim (IS 73 zminhfoe/l“ﬁheroeq (bhuffebA); alhogdérations ateiperformed

SE A agBERPEL LAl M 359 el e
pallet, obgiipeh @mesmnﬂg:bm 50 (ot A)Txis2C] (850D 3k0dy: B

1ﬁ<9[B‘a@JH {9inP 8t 5ARG %eﬂ&%kéd’ateélﬁ@éﬁ)éﬁﬁ 98 Bin! 0@ WHYhES twice with
h variable steps (0.3 to O. g)é]ﬁfeAssasare

t]a% F1Bf Riter ﬁhﬁﬁﬁ%l peyft laﬁﬁwses%%ed adufferd gbt BFoHFRAoReFiration
rhBgipg fbal Meth ZMmigyva ghd terenin IspRAPhRtgeh. t est

subst cortex fr m 200- 25

Sor R EBARr L P i TR, o AP G R AT Rt 6 3120 min
ihOrgenf 560 n(rﬂlﬁl/ls’t‘nmldés bafferl(pB004)rqontaiBng &mmGet Nghip), 1 to 2

8 L

(O':b 1‘%(9 FEEX) 111112 TA?; |(§ % aoﬁ%) 1- é%olfﬂ@é{b&tﬁ%ﬁ%@é %}d increasing
nBeEatane of @eéeﬁtﬁubﬁ@ge@ Tae oD, %@ﬁ@bmérngl(ysﬁi }5 defipgd as the
re4iE8 Hiﬁ(ﬁﬁé @B@erﬁ%ﬂ hehe g@séh&e(q al Snb&IHIRAM ededeAcdibstance

I/%T Tc, &P ffer B) and

(e.g. 1072 mol/] levetiracetam) that 'blnds essentially all the receptors. Membrane-
bound and free radioligands are separated by rapid filtration through glass fiber filters

(equivalent to Whatman GF/C or GF/B; VEL, Belgium) pre-soaked in 0.1 %

polyethyleneimine and 1073 mol/1 levetiracetam to reduce non specific binding.
Samples and filters are rinsed by at least 6 ml of 50 mmol/1 Tris-HCI (pH 7.4) buffer.
The entire filtration procedure does not exceed 10 seconds per sample. The
radioactivity trapped onto the filters is counted by liquid scintillation in a B-counter
(Tri-Carb 1900 or TopCount 9206, Camberra Packard, Belgium, or any other
equivalent counter). Data analysis is performed by a computerized non linear curve
fitting method using a set of equations describing several binding models assuming

populations of independent non-interacting receptors, which obey the law of mass.
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i ncubated 15 mn at 37 C, centrifuged at 30,000 g for
15 mn and washed twice with the sane buffer. The

WO pvalsqie8 | et is resuspended in buffer A at a PCDERI004/013516

concentration ranging from15 to 25 ng/m and stored
in liquid nitrogen. Menbranes?(150-200 g of protein /
assay) are incubated at 4 Cfor 120 mn in 0.5 mM of a
50 nmol /1 Tris-HCO buffer (pH 7.4) containing 2 mol /1
M 1 to 2 9 nol/1 of

E{tmlezlq 4rialanpda ih eeiyrd-sgsceRiéhle mice.

| - py Fib@lobflicAvd &ft}msat@% 48 edtithib B SRROAGulsant potency of a
concentrations of the test substance. The non specific

CORPRIAY Y fesmyrsgentitie prices aggpeticanigaLmogs] Nhthnigilex seizures. In
P ERIACEOF priinhycRERSICHT Epilkbsyh seidiiee AkE atdked without electrical or

cisitel BUCHRKPAFFY G PSefls T At o Lo\ ret ki Bbtrg apeinicd

phereenerdogyl to gaizdsesaicewsan anadLbscheapl. d $¢hidaDi, @pilepsy Res.

O S e | e t man
lgbR AN 48 s B%ﬁﬁ&befé kS [ﬁfmé S Yen 8L 44 gl
pol y&fHy pefraials a@e@ﬁ@lﬂwumi Jeasidive rna@e(tlé#ﬁtga NFéQDu gerived from a

DB@@t?&ﬁQ)h irﬁﬂ? Is@léet@a by PRI S BN6F thie |L5861§tcﬁ"§} 6f AdJSed
yatleast 8 mmol /1 Tris-

Physielesy (Pppig) %‘?ﬂ 'P‘i‘fé1 lPltP? P&Fi Rpe seeien PQS‘&%&Y HB’tt since 1978, are
uSXC ger ekﬁeﬁmemad Gei@i cGRINEE sth@ar @dhps’i oht ‘grdup receiving the

AR 1 Rt b P PSPl founa. e

Wmm@mmﬂ al@’éﬂmm@amrmanﬁaapléammuf 6@Beligitespefore thnyndytcHen of
aSAL AR 0k RQUM Pl nge BRLR ARA ShSudiSe Rl %{U%sillugaac

terized non ear curye tittin
my,@?gs but lower or

p@gfewore@@aqrm@hbewég% At AY “Fecléehipn Meﬁ-

hB8&H Ab&S a@@@é&@iﬁg@&s@&ﬁl ndependent non- i nt eracting
receptors, whjch obe

ss Exanple 17.
Ani naI°F HEHEe e i %ﬁ?@éﬁép’ a@és "Fﬁén?}ﬁjeé’é’f fafe na
s@ind-hiisnii@sd chamber. aviat & aegod bfe)rﬁmtatmmmbsamndp oithe meyustic
anﬁuﬁ%c&%p cg':ué :1% i({] ]ﬁﬁ% gg Xvegegde 1§u!r3(2 lggcomdg % a, lou mgaae.l%ers Posmoned
alpvie reaaci) cggn dhairigsidds mpérvaptye mice mcpl@grx@d @né\lb(kp@sence of the 3
Héstegcﬁftth@g&ﬁrﬁ'aEﬂ%tPﬁarﬁQl?%f&%nﬁfﬂ nHl)ﬁitc'aﬁﬁ t@fﬁg CBIva%Ismns is

sel zure types are, [east in part simlar in their

respidside Ahe POt of @gfy nrptesisf Agrast Wid HEpIRg Ciqﬁu%%mi tonic

cdrivil1 S6hE IredecvedE hoeabuliad. Epl | epsy Res. (1998), 2,
145-181; Buchhal ter J. epsi

S31. S peNRE S PP e BDga ReF ot %gf(é e i 59 faprotection

relattve {olthe 28nigol gxlmhlﬁ))tpgeihesn wigld 95 PoerdidBBA& 1shitaiwas calculated

Y, C
ug{“ k %C%%lgttl h)sss(lgo / ’%32?#‘2 an SIE ddbe %%% %é%éé{lre] of the
pmarwgefa:trgﬁecmmaﬁ aelﬁ pf thej3rplwseo piRthe geisuigsstvityfhe

E&XRBId ﬁrgnb@«}ekq;%%rﬂrbfqﬂﬂﬁe hqd- a91fd052321/ @lﬁﬁior(ﬂiﬂ%%l?ﬁ,l -(PH8midazol-1-
roup receiving the e control and

&3
B S pPDE-edbSEE PTG Hes PrSBHSURES The
conp men@t&aaartemaﬂ IMoBD $Ha Iheeh bidwrafdasihd @h eabedtficfinding site located
p@fquhgamp an rt f e(lelvgtgrléllget:tlao%m(gmg site or LBS: Noyer M. et al., Euro. J.
Pharmacol. (1995), 286, 137-146). However, [3H]-L059 displayed only micromolar

affinity for this site, making it unsuitable for in depth characterization. This example

describes the binding properties of [3H]—compound 7. Binding experiments were

conducted on crude rat brain membranes at 4 °C as described in Noyer M. et al. (Euro.

J. Pharmacol. (1995), 286, 137-146). Incubation time for equilibrium studies was 120
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audi ogeni ¢ sei zures. The range of the doses
adm ni stered had a | ogarithm c progression, generally

wheddoenss. 0 x 10" nmol/kg and 1.0 x 10 nol / kg, PGIIEP2004/013516

| ower or higher doses are tested if necessary. For
testing, the aninals are placd® in snmall cages, one
nouse per cage, in a sound -attenuated chanber. After

win PSHI-e6m@bued 7 e @I/hﬁﬁolDﬁva@ As&RL0NEShce AR 8HALCOHUSI M in 0.5 ml

oEa aBrat il % Tnaeagirsiln iy B2 Ga5to! St e
sdunraton binidmg mireafsvﬂI[3H]tdmmpuund Tawere@bsprtield vatioihi habeling of a
hgfn n%cﬁﬂe%ﬁs gpﬁﬁﬁon omﬁﬁﬁgns%s ;Ibe a.ﬁ& gz ur €, ac tr%;s\éett}(vely 13 nM and

runnin i C onf&Xconvul s ons
9 rré@@{ médnrotthe The @@%;themg milay tethp velugecsthategaising [3H -LO59 as

ré.’&l)l%ahﬁ §io! ISHHIIZHI%QIHBI%II@ fﬂﬂ'eﬁa%ﬂl&lsc(@ rﬂ)\‘ﬁﬁl ﬁrhg BPotein). Competltlon
brespectlvely, is cal culated. For active compounds

GV ERshqwed thaheompoumdr biade to iBS it Emalt e 9le hugher
arfﬁh@tthaﬁ Lb59 (e THR! pId lof bEmp&ageY (E5) avgréela v& Wah the Kpy of

Aieptreng g SRmPSERY i yap Hefie Cuge ket
Egampmdm @hotflabeliengpuf GBSritiratisrant mmmmlng [EH]-{10#-(3-azido-
2’%&&&%’&%&%@ rl}ft*ﬂ%—?:%?daggl— i—@ﬁn&ﬁ&l%hﬁ%—b— hE YRS RR G 7).

H - ( Fhivexampe privides 4-piiofdagiyabhhbigand)for lapeling BVEAAFPS dnd its
dé(ﬂeﬂﬁ&h in Eﬁb WhT Q) TRiORRnG wddl de@%ﬁp@ %H"g-o@ fiQk to the

bi nd I% tudi es. Levetiracet am or been shown
LBS/BY 24 6 2b apdenbepd mBotdPREPIS of @ranazga% qyalent complex with the
pmtefum;ﬁjmtmhlgyt ilrfhdtdﬂfbanigufb $ eved & Itﬁﬁ@ll aﬂpebinmﬂt Rgth [SH]-
site o
cFhrb6as 7o PHEATA T naBlhipaibiai e josdbe iy RacE. Afer
gdrﬂh}zmgl agrdordicartivfyf dopntipg fibwas fivsmdshtethemattioladel ihcorporates

gsw, Le.fieh, in depth characterization. This exanple
escrdl es%{ﬁ {nbl ndi ng properties of [ H -conpound 7.

Eppmgliend- Sepreningeasaysier tecdiprpuetyed e peigabLBaLf S\ igapds.

”Eﬂblf[ﬁ Referab idknGfdSontRvads laf-aa drfts WoxeriMer&dt vaih LESAGVO.
Phar nacol (ega& 286, 1 -146). Incubation time )
PF‘E}Fméq%Y? PEPRlSHY YPTREMEBE TS e FPoghisupfertial binding

paRbeidirominDpropyiasry s@tpdindaile-ancait hbtliedreogipolind 7nGAIR or

O r(a‘ldnesozgreamér&b A_q ((P F'oré ﬁl urbuf fde t%wﬁ o tlQ yrHltr«]egedz an

I gur ShoWs 1 A%he Saturation di % curves o
tnapsfgmpag ngnnmlweqrewel@ et sdisidlagionfluichand a@eitem@réﬁ caecay
Q&b%uﬂgp Wh‘;"cth' 69@ f(QIncpﬂor& tes‘\!vittﬁ $he proBé ﬂ)r %ﬂlﬁﬁgto the

res ectlve rotein. The B bein
L?ﬁr‘rgV%P“t %P':tl?f‘é tv &rr&éer@@@%ﬁﬂ@ép sfgefPompe £wos aad ICs0
dé@ﬁr:n;ﬂaftﬁﬁﬂﬁltd:ﬂﬁaﬁ{rdﬂ L1116 dbihpeenPY @RAba ised i ioh'ﬁmuatmn

no ro ition curves sho

L R M R L B RS Rt
SHRAY bB%$-gontagning GfsthbiEheuTepi@)l HTRhasspyé arefpecformalim®6/well plates

WQJL[ @adgg[)%g% \x)fﬁxhrlat \Mat.ul;' n{etﬁ‘?or%%i Btﬂefr% léﬂg?rzbﬁl%hng oé' [3H]-

erm ne e saturation I ndi
cormpound 7 (9 nM) to rat brain membranes (100 pg) Was carried out using WGA SPA

bead and test drugs in 200 pl total assay volume at 25 °C for 2 h in 50 mM Tris-HCl
(pH 7.4) containing 2 mM MgCls and 1 % DMSO followed by beta counting.
Nomnspecific binding was measured in the presence of 1 mM L059. Data in Figure 4
showed potency profiles of compound 7 obtained with [3H]-compound 7 and coated
beads in 96-well plates which are in line with studies using filtration binding assays in
1 % DMSO.
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Exanpl e 19. Photol abelling of LBSin rat brain
menbranes using [ H -(+)-4-(3-azido-

wQ20b5d5418%10r ophenyl )- |- (1 Him dazol - PCT/EP2004/013516

| -yl met hyl ) pyrrolidin-2-one \(} H] - conpound 7). This
exanpl e provi des a photoacti V@l e |igand for |abelling
SV2A/LBS and its detection in biological sanples. This

kb r&dzmzi@%lﬁ@@@?k@u&[yo’aﬁﬁmr{k) i3 taaangBﬁélﬁﬂa Fﬁeﬁﬁm 1-(1H-
| capa ormng a cov
‘E’gﬂﬁ éﬁ&rﬁﬁ% bﬁl& Zohe ﬁgﬁhcww%? gqowaange SYRA-

Fig uﬂ‘&stglgS)hb\l\ﬁdlﬁg bﬂﬁcﬂé[ﬁ[—l]-&ﬁfi@ Hetredtivesvivith ;E)mlll'ﬂr affinity for human
nd _7 er | at e 4.0 menbr a re
S&gggse WOS r%ltd %%ﬁk@g% acg\}valé q %kH @ }E]g Oér%%mng% s%ows a lack of
birsliiORcIVi2@ ¢xpresagdtin K§S-¥ celisagnden shahdahd tortditions (see above),
“;h@{ﬂel £ b6 el NG 3 Bkl %g]-%&rléaghcw s Qe S AFBEE

Screeni ng assays I SCO nmor e pot ent

eElBéisSS@zmldeg‘d?Rj%amﬁ porstitdpas (FigureiainThisylifspmpinl pinlieg of the two

ligARRtts swhigh cbﬁﬁﬁﬁé‘lﬁby ﬂieﬁ&rhﬁsfh@i@ 508 otigk ﬁﬁlabgl\}é%l ligands against

transfesgﬁgd cel l.s bralg E’? E‘(SB are osed to a

Syeténti k}ﬁﬁ}gﬁg‘{ pfé?f“i‘Pﬁ’élP fr I "ﬁlrl?ré?P%\ Ve b oiran be

skdrh) caunpoaiatz |aalld6rloquﬁ>uﬁd r?[}ﬂmwdsﬂulaﬂeﬁﬁhﬁne@ fto BERAITAR@dition,
ted_a rs t apid

PlPrarch e el b8t 052 S0 PPoei R PaRE Rppag 2 shows

aguelt wedkar afdinifyl Sy 26hidhao dudnesdo SNQAHFI@Iie cayfirars thei leheled-

Cﬁgr bi nglﬁﬁg\@to gp?ﬁgﬁ{éy SVZIIfagrags subj ec?ﬂm}lgt é\;um;: %Q%at fabeled

comBeyid § 1SLFSPﬁ"g’;fela6% Brohedp gfilies Bucreesingreatnst §V?ﬁ>n ation.

Al ternatively, |abelled conpound 7 can be used in

scintillation proximty assay (SPA, Amersham

Bi osci ences) with m crospheres coated with

SV2A/ LBS- cont ai ni ng nenbranes. Typical HTS assays are

performed in 96-well plates with beads coated with rat

brain menbranes. Briefly, conpetition binding of [ H]-

compound 7 (9 nM to rat brain nmenbranes (100 ug) was

carried out using WGA SPA bead and test drugs in 200

total assay volume at 25 Cfor 2 hin 50 nM Tris-HC

(pH 7.4) containing 2 mM and 1% DVSO f ol | owedby bet a

counting. Nonspecific binding was neasured in the

presence of 1nM L0O59. Data in Figure 4 showed potency

profiles of conpound 7 obtained with [ H]-conpound 7

and coated beads in 96-well plates which are in line

with studies using filtration binding assays in 1%

DVBO. Exanpl e 21. SV2C binds selectively to |

H - (+)-4-(3-azido-2, 4-di fiuorophenyl)-1-(IH m dazol -

| -yl met hyl ) pyrrolidin-2-one ([ H]-conpound 7) conpared

to SV2A. Testing of binding of two [ H]-L059

derivatives with simlar affinity for human SV2A,

shows a differential binding towards SV2C |

H] - conpound Z shows a | ack of



bi nding to SV2C expressed in COS-7 cells under

standard conditions (see above), where it binds well
WO 200502488 | N contrast, [ H]-conmpound 7 binds wWedT/EP2904/013516
SV2C expressed under the sane conditions (Figure 5).
This differential binding of 8he two Iigands to SV2G s
confirmed by neasuring the of the unlabelled Iigands
agai nst SV2A and SV2C using [ H]-conmpound 7 as the

abel ed probe (Figure 6).As can be seen, conpound Z

conmpound 7 show simlar affinities to SV2A. In

addi tion, conpound 7 shows simlar affinities to SV2A
and SV2C. Fbmever conpound Z shows a nuch weaker
af f(I%Orllll? to%\ sz oun 1 Idt%%% tguto \é‘%sA %e-orrrﬁlF g.loltsgljlnglgﬁmcludmg
as;lse@rpirt@ms a?gamch@tlscsws ea@mlqnh@ﬁ dlaﬁere@w@mm@mn?@@s

a tﬁél%sﬁﬁfc@gdlaggh%ogabwm&d&@s bistSfebREMeRY, &Qﬁh‘aﬁ%&ceuhoaﬂy
SV2C. G ains 1. A conpound having the fornula I, their

téﬁ?ﬁﬁ%ﬂ%saﬁ%gﬁﬁﬁﬁical i somers (including cis and
trans, Z and E i soners)rt enanti oners, di astereoisoners
and m xtures thereof @%fziiggng al | possible m Xt ures

C

of stereoisoners), or phar eutically acceptable
salts thereof, R (IR R N%herein RL is hydrogen,
al kyl, cycl oal kyl, hal ogen, hyHroxy, al®oxy, aryloxy,
ester, am do, cyano, niRGrF2 NINMNNog® guani di ne, am no
derivative, alkylthio, aryl}ht , al kyl sul fonyl
arylsulfonyl al kyl sul fing", arylsulfinyl, aryl or
E&gﬁycle i s hydrogen, aIkyI, al koxy, am no,
ha ogen hydr oxy, ester, am do, nitro, carbanate,
5 lrdrees. ; C1-aol"?}k§x‘lo§er8 cmlq@kyl aal@é‘s@y hyglreae alkoxy, aryloxy,

h%'s\%g efniddy ¢ &0/ an1§§t£ﬁmanﬁQﬁdm@' Efn@ho @éﬁv@ﬁg@taﬁkylthlo arylthio,
Cyano or ary or and can formtogether with

i mlgiedicayt g seifrnyt PG e &ﬁldaréleE%qYéleRz
| SRZ"Iﬁéd{yﬂ&S@an @ kyd alksl, leBoynl, ardinéy Ryllogerd Myldrox@Z edler, amido, nitro,
alkq) rboaﬁlan1nq aryl sul fonyl oxy or heterocycl e;
ate, cyaho or ary.
RS is hydrogen, Cj_9q alkyl, alkoxy, amino, halogen, hydroxy, ester, amido, nitro,
carbamate, cyano or aryl;
or R2 and RS can form together with the imidazole ring the following 1H-

benzimidazole cycle

R4 is hydrogen, Cj_gg alkyl, Cg 1o alkenyl, Cg_1p alkynyl, aryl, azido,
alkoxycarbonylamino, arylsulfonyloxy or heterocycle;

R#2 is hydrogen or Cy_gq alkyl;

or R4 and R42 together form a Cg.g cycloalkyl;

RS is hydrogen;

or R%, R4a and RS can form together with the 2-oxo-1-pyrrolidine the following
1,3-dihydro-2H-indol-2-one cycle
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I's hydrogen or alkyl; or and together forma
cycloal kyl; R5 is hydrogen; or and can formtogether

WORG/054188 2- oxo-1 -pyrrolidine the foll owi ng PCI/EP2004/013516

|, 3-di hydro-2Hi ndol - 2-one cycle\ is hydrogen or R7 is
hydrogen or R6 and R7 are |?hked together to forma
cycl oal kyl ; is hydrogen, hal ogen, nitro, cyano, alKkyl
or al koxy; is hydrogen, alkyl, hal ogen, higdroxy,
al koxy, aryl oxyt ester, am do, cyano,\ni am no,
am no derivag®eve, alkylthio, arylthio, ul fonyl ,
aryl sul fonyl, a sul finyl or arg" '
hydr ogen, alﬁ h en, hydroxy, Y, REY
ester, am do, cyaNb, hitro, am no, am'ho derivative,
al kylthio, arylthio, alkylsulfonyl, arylsulfonyl/
al 'Sbmmbgﬂybr6n4ajykﬁulfinyI; i's hydrogen, halogen,
n@png 300 al kyl or al koxy; hydrogen or hal ogen;
hydr og itro, halo het er ocycl e, am no, aryl,
alokﬁg %ﬁﬁjg@tei ]irtl‘teéd"&?%“’é“ i uCeeb Bl dNEgen, or
a'@éﬁy&k@é&??ﬁa}l&é&eﬂﬁﬂf cﬁdiﬁ)sbllt ﬁﬁylb)y a![laixlﬁﬁeP is
0g al ky roge a or .
Ao Ge R gty CacopibyT comptra IUTaDT Al SFgRy cster, amido
hygarag e mitabe nalind?2 anepo eslenv&na, gelkyhhiof Boylthid,a sdkylsulfonyl,
cQ their tautoners,
a%ﬁé#ﬁmgp%hhgﬁﬁégg Egﬁﬁ¥£@? cis and trans, Z and E
Reisshydregemt ¢ poeralkyld habgem ebydrewe rajkenye anylgnurester, amido,

tt&?ﬁrﬁpf ifrHC! Hﬁ'ﬁrﬂg 3rhinD 03R}iPARM XiKYtBR, Ofarylthio, alkylsulfonyl,
stereoi soners), phar naceutlcafly accept abl e salts
t ﬁxéylgblfonp@ p@kylsulﬁnyl or arylsulfinyl;

R!1 is hydrogen, halogen, nitro, cyano, C1.90 alkyl or alkoxy:;

R12 is hydrogen or halogen;

RIS s hydrogen, nitro, halogen, heterocycle, amino, aryl, Cj.g9g alkyl
unsubstituted or substituted by halogen, or alkoxy unsubstituted or substituted
by halogen;

R4 is hydrogen, C1.920 alkyl or halogen;

R15 is hydrogen, C1-90 alkyl or halogen;

with the proviso that R4 is different from hydrogen when

RY R
R? R1o
*N/g,Ra *N
)Q )§ R"
/N N

R represents a group of formula

. A compound having the formula I, their tautomers, geometrical isomers (including

cis and trans, Z and E isomers), enantiomers, diastereoisomers and mixtures
thereof (including all possible mixtures of stereoisomers), or pharmaceutically

acceptable salts thereof,
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R wherein is hydrogen, cycloal kyl, hal ogen, hydroxy,
ester, am do, cyano, nitro, am no, guanidine,

wabdoglosf18®, al kyl sul fonyl, al kyl sul finyl, arylPGI/EP2004/013516
het erocycl e; is hydrogen, C al kyl, hal ogen, cyano,
ester, carbamate or anido; R®2 s hydrogen, cyano, C
hal ogen or ester; or and R3 can formtogether wth the
i m dazol e ring the follo ng | Hbenzi m dazol e cycle R4
i s hydrogen, al kenyl orr* n Ris hydrogen; is
hydrogen; or R4 , R an c
2-o0xo-1 -pyrrolidine rihg tNe faol owi ng

ormtogether with the

, 3-di hydr o- 2Hi ndol - 2- ong/é;y RI2 R B5- N is

hydrogen or Cis hydrogem gorN are |inked
together to forma C 3.5 cycl/é%riN yl;

i s hydrogen, hal ogen or al kFé)xy hydr ogen, C al kyl,
hal og@fre cyano i s hydrogen; hydrogen or haI ogen

R13 | )ijdro hal %ﬁﬁ% hetero cle or C s
o GRS HEUER e Do AIRg (s RESSIEY) Baosta B kony! ester, amido,
cghrfof engrd, ﬁm&m hydiragiere, Wakglikd, lalkylsapsms.etigylsulfihylpParyl or

R8 i s hydrogen;

f or,mul a

hg{erocycle

R? is hydrogen, C _9g alkyl, halogen, cyano, ester, carbamate or amido;
RS is hydrogen, cyano, C 1-20 alkyl, halogen or ester;
or R2 and RS can form together with the imidazole ring the following 1H-

benzimidazole cycle

R#% is hydrogen, Cj_9q alkyl, Co_19 alkenyl or aryl;

R4 js hydrogen;

RS is hydrogen,; .
or R4, R42 and RS can form together with the 2-oxo-1-pyrrolidine ring the
following 1,3-dihydro-2H-ind ol-2-one cycle

12
13 R
R
R4
R4a y
R
5 < 0
R N O s N

RS is hydrogen or C 1-20 alkyl;

R7 is hydrogen;

or R6 and R7 are linked together to form a C 3-g cycloalkyl;
R8 is hydrogen;

R9 is hydrogen, C1_g( alkyl, halogen or alkoxy;

R10 s hydrogen, C _9g alkyl, halogen or cyano;

R11 s hydrogen;

R12 is hydrogen or halogen;

R13 is hydrogen, halogen, heterocycle or C .90 alkyl ;
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3. A conpound according to claim2, wherein is
hydr ogen; nethyl; ethyl; i-propyl; n-propyl;

weywsoprspyl ; n-butyl; i-butyl; t-butyl; 1-ethpdPEPYI/O13516

2,4, 4- trlnethylpentyl hydroxynethyl chl or onet hyl ;
trifluoronethyl; 2,2, 2-trifl&froethyl; cyanomethyl;
2-(nethy|thio)ethy| chloro; brono; nitro; cyano;
aninqﬂ4a§hﬁ@@?ﬁbonyl nmet hoxycar bonyl ; net hyl t hi o;
neth 1guILﬂ§y nethylsulfonyl phenyl; 2-furyl;

1S PYAISER: o) - 2 y 1 | - et hyl -1 H pyrrol - 2-yl :
2 thmehhyﬂhﬁ plrdnlmortaaﬂRé’f 1§eliyﬂerenlt fdnBhidrbgdi waal - 4- yI or
| Himdazol -2-yl. 4. A conpound according to claigms 2
or 3 wherein is,hydrogen; nethyl; hydroxynet%‘l
(acetyl am no) ngt hyl ; (propionylan1no)nethy|
(benzoyl am tEyI [(benzyloxy)carbonylyﬁ‘ \
A conpound accordi ng to claine

chloro or Céhg . R,
3 or 4 mhqg nNi s h%g g dro %?ERW¥| hT™ro or
cyano. 6. A conpountfP&E BFH?%%’ T8l 2, 3 4 or 5-
wherein i s hydrogen; n-propyl; 2, 2 dlfluorOV|nyI
phenyl 3-chl orophenyl ; 3- quorophenyI

chlorophenyl 4- quorophen l; 3 5- dlfluorophenyl
33, A cAMPPYt asREHRG to daip PoWéﬁl‘@ff R dy bptressn: methyl; ethyl; i-propyl;

2 ﬁapﬂoﬂy[ i f |cy@6&§ﬂ%ﬂny| n-batyd;, S-itddifil Uq&@@ﬁnyllrethylpropyl 2,4,4-

%ﬁi'ﬂ%§§5¥$ trlI ropheny

en -
Bﬂ%ﬁ%ﬁ)‘?m%i)me thyl; tri uoromethyl 2,2,2-trifluoroethyl;
3 azhoethiyl, 62hﬁﬂi®hhmhﬁhﬂnyhbkwbrebﬂﬁﬁéerahhy {cyafho;  amino;

CO{@&Hgﬂ&%gorﬂétﬂ ’é% a(IJb n mﬁ%&lﬂ%’o meél'é(?sulfﬁrgwq Iagtlhylsulfonyl

re 1 n
acetngh: ngrfuryl Q:fveryhslf.i},pyerol 2 y15 1- rﬁethyl VHplyemokRiyli 8-thienyl; 1H-

hygl-2888 ﬂrl Q%Hﬂ%&z@lﬁh y%r ACHIROMNS. gﬁccor ding to

clainms 2, wherein and are linked to
forma cyclopropyl 10 A compound according to clainms

42 A Jgorpounl, adeording 8o Oélal%s whenei N e R2f & Mydrogen; methyl;

SRS ¢y ROl ben s JorBrumnomet

f r(bmdwyb,nmg@methyht[mthzyl@iﬁmmnyﬁamhﬁxyhlorcs osefa@et ed
fromnethyl; hydrogen; trifluoronethyl; fluoro; cyano

or met hoxy; is hydrogen.
5. A compound according to claims 2, 3 or 4 wherein RS is hydrogen, hydroxymethyl,

chloro or cyano.

6. A compound according to claims 2, 3, 4 or 5 wherein R4 is hydrogen; n-propyl;
2,2-difluorovinyl; phenyl; 3-chlorophenyl; 3-fluorophenyl; 4-chlorophenyl; 4-
fluorophenyl; 3,5-difluorophenyl; 3,4-difluorophenyl; 3-chloro-4-fluorophenyl;
2,3,4~trifluorophenyl; 2,4,5-trifluorophenyl; 2,3,5-trifluorophenyl; 3,4,5-
trifluorophenyl; 3-azido-2,4-difluorophenyl or 3-azido-2,4,6-trifluorophenyl. More
preferably

7. A compound according to claims 2, 3, 4, 5 or 6 wherein R42, RS and R7 are

independently hydrogen.

8. A compound according to claims 2, 3, 4, 5, 6 or 7 wherein R is hydrogen or

azidomethyl.



11. A compound according to clains 2 , 3, 4, 5 6, 7,
8, 9 or 10 wherein R4 , R and can formtogether wth
W@ b®sA5480- | -pyrrolidine ring the following  PCI/EP2004/013516
1, 3-di hydro- 2Hindol-2-one cycle RR5 ' " selected
from hydrogen; chloro; fluor®; is selected from
hydr ogen; chloro; brono; nethyl ; is hydrogen; is
ohX @6:@@6iad dotording &NAHRD, 3CL X d7 B Stutheedia RO Zhd WM &fElitked to
Rg S selqpted f rom hydr ogen; nethyl ethyl; i-propyl;
BFBBYVYEOR Bt yI ; methylthio; nitro; cyano; anino;
chloro or IFprrroI 2-yl; is selected fron1hydrogen

hl or o; .S sel ecte 0 en no; an
1fioh SRR GRionRe if REIRG: Pritaio bl & Fihg: erein 12 S0 2 can
5 f dbimowgathel kiddnthe amiiazaé ﬁngymel fllawiig 1E$-blayzirxmmnte dysle
hydr ogen; is selected from hydrogen; trifluoronethyl;
fluoro; cyano; is hydrogen; is selected from hydrogen;
n-propyl; 2,2-difluorovinyl; phenyl; 3- chloroghenyl;
3-fluorophenyl; 4-chlorophenyl; 4- quortheny
3, 5-di fl uorophegyl; 3,4- difluorophenyl;
3-chl oro-4-fiugrophenyl; 2,3,4-trif|uoroph

2,4,5-trifl uoronhegyl; 2,3,5-trifluorophg
3,4,5-triflu henyl ; or 3-azido-2,4-di yor oprienyl ;
R is hydrog&h; Ts hydrogen; or and cam' rn1together
mﬁthaéhe 2-0x0-1 -pyrrolidine ring the following
|, 3- B°Hy BYEo29® i ndol - 2- one cycle \
10 RY is selected from hydrogen; methyl; chloro; methoxy;
R10 js selected from methyl; hydrogen; trifluoromethyl; fluoro; cyano or
methoxy;
R11 is hydrogen.
15 11. A compound according to claims 2, 3, 4, 5, 6, 7, 8, 9 or 10 wherein R%, R42

and RS can form together with the 2-oxo-1-pyrrolidine ring the following 1,3-dihydro-
2H-indol-2-one cycle

R™ R
R4
Ra R™
20 R12 is selected from hydrogen; chloro; fluoro ;
R13 is selected from hydrogen; chloro; bromo; methyl ;
R14 s hydrogen;
R15 is hydrogen.

25 12. A compound according to claim 2, wherein
R! is selected from hydrogen; methyl; ethyl; i-propyl; n-propyl; n-butyl;
methylthio; nitro; cyano; amino; chloro; or 1H-pyrrol-2-yl;
R2 is selected from hydrogen; chloro; cyano;

RS is selected from hydrogen; cyano;



M wherein is hydrogen; selected fromnethyl; chloro;
brono; is hydrogen; hydrogen; is hydrogen; is
whyasosEass with the proviso that is different PCDRP2004/013516
hydrogen when R2 , r v N R R represents a group of
formul al3. A conpound accordPfg to claim2, whereinis
sel ected from hydrogen; nethyl; nethylthio; nitro;
cyang: rEThAQ RLPLPFRm koseRRlreiRAnb U BE8the following 1H-
chl oro; cyano; is hydrogen; is selected from n-propyl;
benzmidagelg §¥4%i nyl : phenyl ; 3-chl orophenyl ; 3-
fluorophenyl; 3,5-difluorophenyl; 2,3,4-trifl uoropheny
7 2,4,5-trifluorophenyl; 2,3,5- trifluorophenyl;
3,4,5-trifluorophenyl ; 3-azido-2,4-difru.orophenyl;
I's hydrogen; is hydsogen; or formtogethegk w fh the
2-0x0-1 -pyrrolidipe ring the following 1, 3
di hydro- 2Hi ndoky-2xongscycle R 4a R N h

sel ected from chlor6, brono or nethyl; ] gen; is
hydr ogen; is hydroQen; o =)\ R
5
RS is hydrogen;

RY is hydrogen;
R10 js selected from hydrogen; trifluoromethyl; fluoro; cyano;
R11 is hydrogen;

10 R% is selected from hydrogen; n-propyl; 2,2-difluorovinyl; phenyl; 3-
chlorophenyl; 3-fluorophenyl; 4-chlorophenyl; 4-fluorophenyl; 3,5-difluorophenyl; 3,4-
difluorophenyl; 3-chloro-4-fluorophenyl; 2,3,4-trifluorophenyl; 2,4,5-trifluorophenyl;
2,3,5-trifluorophenyl; 3,4,5-trifluorophenyl; or 3-azido-2,4-difluorophenyl;

R42 is hydrogen;
15 RS is hydrogen;
or R4, R4 and RS can form together with the 2-oxo-1-pyrrolidine ring the
following 1,3-dihydro-2H-indol-2-one cycle

3 R'2
RY
R4a
R
5 < 0
R N* 0 R15 N
wherein

20 R12 is hydrogen;
R13 is selected from methyl; chloro; bromo;
R14 js hydrogen;
R15 hydrogen;
R6 is hydrogen;

25 R is hydrogen;
with the proviso that R% is different from hydrogen when
RY R
R%: R
= J=¢ R

1
represents a group of formula R
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i s hydrogen. 14. A conpound according to claim 2,
sel ected fromthe group |I-(lHimdazoll -

wQ koveoswBY pyrr ol i di n- 2- one; PCT/EP2004/013516

I-(IFLinidazol-l-ylnethyl)-4éghenylpyrrolidin-2-one;

4-

(3-azido-2,4,6-trif|uorophenyl)-l-(lFLinidazoI-I-yInet
h.yl)pyrrolidin-2-one; 1-(1H m dazol -

L XABBSByhl o RhopY By 2l enes ()4 (3

- yI metlhy kdlpgted ﬁbﬂndiyﬂf@eﬁnﬁbﬂﬁf}t)neihﬂﬂnazm 2yano; amino; chloro;

4-dif
| - y: dzqf%y%?p%{r%gl)n hJ d(rngn éﬂloro gy[aflﬂ ethyl- [ Hi
i i daZlis hydipgmret hyl | - 4- propylpyrrolldln 2- one;

| - [ (&4 sop&edvd 'frdnH‘ri-[ﬂ‘ lzoi 2 dlﬂuorovmyl phenyl; 3-chlorophenyl; 3-

f{uo{ (péme it %ﬁ—d]ﬁﬁ? [ ﬁg%-ggylﬁ Ié uorop_hempl 2,4,5-trifluorophenyl; 2,3,5-

triflydrpphenfly 184, -tpflopybisnyt 08-adder224-diflerorophenyl;

-[ (24phe %%-IH[nidazol-

-ylghef%g T9%%%r opyl pyrrol i di n-2-one; 4-propyl -

I - [ (5056 ﬂ+|n1dazol- -

yI)nEthyI yrr din-2-one; (+)- |-(IHimdazol -

| - 911 Fp%» cpy | ﬁgyrprtﬂgﬁ(ljlpm witholae Z-oxo-1-pyrrolidine ring the
)-fon&dn I1r9 &iﬁ;&lo di-WdeRb Yk kyde propyl pyrrol i di n- 2- one;
4-(2, 2- |quorOV|nyI)-I (1 H m dazol -

| met hyl ) pyrrolidin-2-one; 4-(3-chl gopherf
t hyl ) pyrrolidin-2-ones
- Himdazol - I-yIJ

pyl pyrrolidin-Z-oNe; |-{[2-(nmethy

H i m dazol - |Ir%He }-4- propylpyrro||o ;
-[(2-tert-butyl- NHimdazol -1- yI) R"

neth 1b | pyrrolidin-2- one; 1-[1-( H i m dazol -
I)%éclo%${%€ pyrrolidin-2-one; 1- [(2-nethyl-
|

Iﬁﬁz&ﬁdaiayﬁwnmhhybﬂwmmphenmeyrroI|d|n 2- one;

| - %ﬁﬁ%%ggfonyl) | Himdazol - |-yl]nethyl}-4-
prop%ﬂg I°n-"2- one;
-1 ( x%hﬂhpgﬁpylpyrrolidin-I~yI)nethyI]-IFLinidazoIe
42(4¢§P9ﬁ e [)-1-(IHimMd [-1-ylmetliyl) lid

u enyl ) - [ azol -1 -ylmetliyl)pyrro
in-2% H%gw§%€q¥hn1dazol
| -yl methyl)-4-(3,4,5-trifluorophenyl)pyrrolidin-2-one;
4- (344 Alﬁdirﬁp(h.&mydc):ormng tbhHdim Zjazrtted from the group 1-(1H-imidazol-

lyl%n]egsr aﬂé&}ér oolnled I[ml—f hmjgijiZci} ?lr}g}negiy?#- —p yerlYCll)l -2-one; 4-
(Zragido-2 wmmm}“ll)ufﬂm(@%l h‘IYUMblYDP}’TYOhdm-Q one; 1-(1H-
nlnicbéEJIEltflMJeil‘BrY)M }dpsilp‘j}rrolgdlﬁrﬁeone é—[)-4 (8-azido-2,4-difluorophenyl)-1-

3-chlora uor ap i m dazol -
(fH é‘Pﬁé%%;}r’j WP}YHPYTH?%P“?%W@ (+5r4((z°¢ -azider B giesrppienyl- §-(1H-
iidapdldlaplolethyl) pymeliduy 2} gnet 102 dhyl- HR2imrdaeol; 1-§Bfethyl]-4-

pgb ﬂ(@ yg‘%é&%‘rzu f %{% o %ﬂ:sokr ropyl Uil imidazol 1-yImethyll-4-propylpyrrolidin-2-
opei(}- @W%ﬂa'lmldw |1ri@f‘1¢§'111}§1]- 4Irp(CszIp;yy:olldln -2-one; 1-[(2-phenyl-1H-

1ﬁﬂ(f1aﬁélqoflﬁﬂ41§ﬁ}ih)p‘iyﬂyﬂﬁrfdﬁglﬂr Q—oﬁ@ﬁ%—n -|I|' [[ ﬁ;nhlﬂ -imidazol-1-
| u | N- £-
el IRR Re T e aa%{pzloyl €

1d1n% -one; (-

){3r@Pyimidazelol -ynathd)-dipeopyimtrivjitin-2-one; 4 (2 2- dlﬂuorovmyl) 1-(1H-
11]111c{a£(§ gﬁﬁleﬁhyﬁ g& acﬂ%brcﬂ el 1 % laﬁlol"op%le)&@ tlh()ih]-lmldazol 1-

azol e-
Ylm‘ftb}élpaﬁrpll@nrgrplil%1dh’%z@rlﬁth¥1§hl9)naéi hpidpzdl- -gllmeiiird-f | uor
POGEYRIYlo)igiyiF - Orhd; AHR- (et BYISulfinyl)- 1H-imidazol- 1-yllmethyl}-4-

[ 2-0x0-4-(3,4,5-trifluorophenyl)pyrrolidin-
I']rnethyl}- IFL|n1dazoIe 2- carbonitrile;

(2-am no- | Hi m dazol -

yl)met hyl ] - 4- propyl pyrrolidi n-2-one; |-[(2,4-

| -{
|-y
|-
| -
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di chl oro-I Himdazol -1 -yl )methyl]-4-(3,4,5-trifluoroph
enyl )pyrrolidin-2-one; |-[(5- chloro- |Himdazol -
wo 2005)psmsyl | - 4- (3, 4, 5-trifluorophenyl) pyrrol i PCHER20041€13516
7 1 -{[2-0x0-4- (3,4,5- tr|fIuorophenyl)pyrrolldln
I -yl] met hyl }- | Hi ni dazol e- 48 8Carbonitrile;
I -{ FZ 0Xx0-4- (3,4,5- trlfluorophenyli {I tolidin-
ProyeyFRAfiApr3- ohei LIk buPE Bl Jmpeghyll-4yprogylpyrrolidin-2-
ohéi 17 1d@ Heitmidapl- mqfu)bydlaprépymbﬁmmim ot drial |1d[|(21m%ﬂ%ﬂﬂH {tnifiazol-1-

&1{:@1}'4@6}9%1%7?%11 PTY l} %%ﬂgn%lk% g]{{I dlcp?zzl I yﬁmethyl} 4-
PFOMI]YWIIM% ong;Hi- m-datz-é’rmgp}’ﬁ?}’@aﬂlﬁnnl-tyﬂlrﬂl@hyﬂ 1H-imidazole-2-
cgr'bbxémﬂ:lkzél %ﬁuérofgﬁcr%pl)dq ter ﬁﬂuﬂggopﬁrvlﬁ%ﬁ%rﬁﬁ&hdi Qné Y(1H-

yl}- car boni t
Hrud{af%l loxéale@(l)z‘l@ ﬁ 5@@?9&9@%%%%@%2 eng: cfi-(3-fluorophenyl)-1-
(M-t 1}y1rdeﬂiy1)pyﬁalz(ﬁhe &res&wsmlﬂﬁdrbgheﬁyl))i (1H imidazol-1-

i ‘{t{ﬁé Vet P 1&1{1}(_€—bne leaE'} 4 Idfﬂllfugigg%&fﬁnf }])I-F i i azol i methyl]pyrrohdln—
2(09)3 #(3 Eﬂzlormé ~fofgphenyl)- ﬂﬂlfﬁ‘llm@ﬁmifﬂeﬂyigthjflmyrr@ﬂiIHZWylb;] 4-(4-

CHEMlele}l 11 h‘b(lﬁllgﬁiza%ler gr rgﬁdlhe.b-on 1 (1H-iridazol- 1-ylmethy)-
oxo tr| uor op ﬁ rro

QA Ry e PO B BrRe AL BTN e 2.3,5-
tﬂlﬂdc{rélpmmph*rc(lﬂuﬂzfmnbr i tmmamwmﬁﬁmm -

&ﬂ&ér%{%&?%&)ﬁr ddel{I hrgn éﬂ& %yﬂircar b )t {hl—neﬂldézo 1 y]]nieLhyl} 4-

oroph
PryIRyFheligingd-prgstragthyl-1- Wﬁxmﬂ@amlmﬁzbhchnﬂeﬁ]mqthﬂé 1H-imidazole-

z(ca}bdxyla{e[,a [@XAnd (&ﬁc’éz&lf 1-1] %JPHQQ)& %Rﬁﬂﬁ&lobﬂér{h)pyrrohdm-

azol e-4-carbonitril
2k b Bttt ok & et Rrs BT ) By ety ) i imidazole-2-
cgibooitnle] 1R lameihbyilH-imilakol-Miyt) aztiydl- 4 peasyeitdlidin-2; one 1-[(2,4-

‘f‘c or 'li-Il[lfm?%?)IA ygazé'fy% 45 34% g r %ﬁ&%&?ﬁ%jl%rgp (lillndé one lyI(S
10{({ zﬂawaiaaolc byBmsthyHi4 Bue?-tpteongihepyD poirpliflin-2-one; 1-{[2-oxo-4-
3,4 Wt}mbﬂopuér}yﬂlpljhbmlﬂaz}@inﬂetﬁyl} SRS -4-8arbonitrile; 1-{[2-0x0-4-

Sl e B B, B AR e oh Bt ()-1-(15

irhidp£c3-1retoeiHyl) 24- phﬁt}fhiyrrdh&kn-mdalm 1~(1H-imidazol- 1-ylmethyl)-4-
pherﬂlﬂy’?ﬁhﬁﬂl i ?xep i %Liﬁ—ylr (% 9 4d gifﬂlog?p%gﬁ}rgi)%/r%&%lﬁy’iﬂnethyl} 1H-

IH-|n1 azol g
ldgzgﬁo -4-(2,3,4-trifluorophenyl)pyrrolidin- 1- yl]methyl}—

iidpgale T?é'FRﬂmtnllq*ll(
lH =iytlida@Ble B/ bdrbdniprie Py - mé{[ﬂfd&bizld@rB‘ éf—tﬁﬂﬁﬁ)rophenyl)pyrrohdm- -

]m t}’nﬁé?%ﬂjﬁnﬁ{d%o%)e?%%%f)&)}tg%i ‘]I‘SI df ﬂ% QXS I4;6(2 3,4-trifluorophenyl)pyrrolidin-

1+y1]p(eﬂ1y§ Hi-iretdayéle-4tderhaniiiafizez O1)-1-112-yko-feRt B4t Jeiluorophenyl)- 1-
P RS- 91 Do OB derbdrecilll 9110 i il gazel -1 -

uor ophen rrolidin-2-one;
t Fﬂlfozorglfmﬂ&fmo 1€}r1—|1“|3’H’F‘8‘§]2’B11H mlsqlzaoéi}{w%b%utrﬂe (+)-1-{[2-0x0-4-
(34, 6pyiflpyro phdriylpier Aidne Fyllmek iy T zo leb-taibdagale; (+h-1-{(2-

og;( rlllg(?gor T fl%oﬁoﬁi)%n ﬁ{plyrroh%m 1- 321]1%6%1&371} 1H-imidazole-4-carbonitrile; (-)-1

{[§-okg-2=(B4 lfm%omeehlﬂpymhdmﬂ -y el 1H—I1m5da)m’ref4h§drﬂ>omtnle -
1RRQRMBL P 3, Qlﬂ‘lﬂh&‘bgh &Id(rgl%h}r%ﬁgﬂ h B-ikTh 48704 tatbonitrile;

th
LRl dBheRt Ry oy SANBR Y b riadagple-5-
cdrivetihyik;} 1- [[%Kmﬂammﬁjorqﬂfebﬁmyffomﬂm— -yllmethyl}- 1H-imidazole-5-

%.rbélfuﬁ‘llf:l %Iﬂé %%é{ IZE[E I’éyfli-)crlilltu-réplﬂenﬁf yrrolhd1¥1I ]lmf']t he\ﬁf&l} Ta! 1m1(Pa%ole 5-

car. {’Iﬁlml(i h&rﬂﬁmhlét%phsnw rlﬁrlml@azlol-yllmyﬂ}xﬂbmwwp}ylmrrpﬂldpyz one;
HiByhéali ﬁli-l’anj-anSle], yihg 41pr[>1§33%yrrohdm -2-one; 1-[(5- phenyl 1H-

el B SRS @fég' o apd UL LI dagqi o lca,
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WO@x@5454183 4, 5-tri f | uor ophe

| ]methyl }-1 Him dazol
[ 2-
)py trolidin-I -yl PaEEPODF/ 013516
- I Himdazol - 5- yl)nethy enzam de;
N-[(l-{[2-0x0-4-(3,4,5-tr i rophenyl)pyrrolldln | -yl

| H M dazol - 5-yl) et hyl ] propanan de;

met h (
%‘mebtév z% R Py Ryroliging-ors Agl(22- dumtgwlféymﬂzpbwnmethyu 4-
p?.ewh@rrrohdln—z -one; 1-[(2-chloro-1H- 1rmdazol— —yl)methyl] -4-(3,4,5-

|
tr1ﬂ éroaggn gié%rroﬂ_chrﬁ nZI B}??aflil é ( }I;[ geg}éaz% y‘ﬁeﬁ{ ﬁpi’ Py
nrwmmqumrdamb 1- [(43ch90ncetlﬁym]i¢a,zplr biyl)diethyZl- b1 4,5-
tl'lﬂ{l&%phégr@ Midin b"&*ﬁ%ni'{(ﬂikﬁ@xﬁ% 5- d1chlor041H 1m1da]zol 1-yl)methyl]-4-

rr0| one;

Hrogy[l ‘thrdirf 9BF Msﬁyﬁyo lﬁﬂ%%welr FyAEEgIA-propylpyrrolidin-2-
oney(+]-0ERhyxdo} P18 4, BlitifhhdtophedRBpyrtolidfe- l(ﬂﬁﬁeﬂwﬂ IfﬁHQ[)n’idazole 5-

! Li di
AR 08 AP A PRI A28 o
lp{{%ﬂyﬂpywmthy@rm Pnidagel-1-ylimethyl}-4-propylpyrrolidin-2-one; benzyl 1- [(2—
oko ﬁ[—ﬁroﬁﬁbﬂ&%ﬁ%@eﬂl&ﬂ' hepaidand a\';?ﬂcallba}ﬁe]tm 'RX'{ﬂz So-4- (8,4,5-

ro i di n-
B b Pur iy ik i eidagal remstp Unaataseids: MG -(2-
oaz-ah (32 5-yliflas eptenypyirtolidinl- t -yl bett®l Mi-imidazol-5-
]Me??ﬁnﬂé%lﬁg &eQIN [ gz onécil ?Lr(% |4i5 dilznr%luQr%phenylipyrrohdm—l -yllmethyl}- 1H-
HP(%Z@L%‘VWE Hpropaama@@ﬁtzuh-rﬂlﬁlawnnldazol 1-ylmethyl)-4-propylpyrrolidin-
fﬂ-or},él )lf[g—ﬁ‘ﬂé{ﬂyi 4Hmeﬁﬂ)ﬂl@a\251[ bk tyﬁ @gleop?rlpyrrohdm -2-qne; 4-propyl-

trifIuorophenyl)pyrrolidln y
5-yl)net hyl ] acetam de; N[ {
n Y
I n
i 188

[ -
(1-
yl
]b
fl

or onme enzi m dazo
1r[ %[’ ﬂ}e%%qaaﬁly ? Ieitrpligioy epneq 1{l(2aisoRmepylr -
bebkitmédrzphi -gtBmethyl]-4- propylpyrrohdln -2-one; 4-propyl-1-{[2-(trifluoromethyl)-
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wﬁd&s& hH%en%ﬁeonpwy{]ﬂJeﬂ@u}m gro@ Byrréttdh @Pe; 1-{[2- (1-

ool b CIPAAA 5 et an: 16

rmeﬂ{l@@ 4-Q-herthy]- ) HEpyfto-2Ay) i -bemiydayel- 1-Hirehyl- mmmﬂpyrrohdm

t |
r%é yﬁ% 53{41 1)45 anﬁgé/xj Hbé{Hf'yﬂ ulg?\(gé}lz%ﬁ%g ol-Lyllmethyll-4-
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of a nedicanent for t e treatnent and prevention of

we@piosepays epi | ept ogenesi s, sei zure di sorders, PCT/EP2004/013516

convul si ons, Parkinson's disease, dyskinesia induced
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hydr 6xy™s BB, Canpl EX/‘; raming; fgloger, dygroxy; ester, amido,
amitro, cagb@mnatd] ¢yano armaryhy deri vati ve, al kylthi o,

aryl £Big, sul fon L sul f ony | kyl sul finyl i
aryl ?ul g ihﬁ’?HgéJé’rl;F'zgréﬁ B gfrké}é‘f/cﬁné];noi é éﬁg%ﬂ’ c}a'gﬁo,xy ’aF%VI’ amido,
alikBrysaraamale, cyand eganl: hydroxy, ester, anido, nitro,
CagrbRABLGY €Y RRQ BFm Ao¥lthel Svifly $hoO gﬁﬁ‘daz@llekgg%’at{lg%ﬁb%ng 1H-

bhaI_o en, hydroxy, ester, amdo, nitro, car

TARGEENe %545 : or and can formtogether with the

i m dazole ring the following - benzim dgzol erRtycle R2
N R

R1O
N R®
)Q\ R
1

N —_ 11
R 1)\N R

R

R% is hydrogen, Cj.9g alkyl, Cg.1o alkenyl, Co 1o alkynyl, aryl, azido,
alkoxycarbonylamino, arylsulfonyloxy or heterocycle;

R#2 is hydrogen or C1.90 alkyl;
or R% and R42 together form a C3.g cycloalkyl;
RO is hydrogen;
or R4, R42 and RS can form together with the 2-oxo-1-pyrrolidine the following
1,3-dihydro-2H-indol-2-one cycle

R% R

R4a

5 < 0

R N© O . R’ N
RS is hydrogen, halogen, nitro, cyano, Cj._gq alkyl or alkoxy;
RY is hydrogen, Cj_9p alkyl, halogen, hydroxy, alkoxy, aryloxy, ester, amido,
cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl,

arylsulfonyl, alkylsulfinyl or arylsulfinyl;
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i s hydrogen, alkyl, alkenyl, alkynyl, aryl, azido,
al koxycar bonyl am no, aryl sul fonyl oxy or heterocycle;

wo goohpsirnieggen or C . al kyl; or R4 and R toget hePCT/BP2O0H013516

C cycloal kyl; is hydrogen or and can form together
with the 2-oxo-1 -pyrrolidin&%the follow ng
|, 3-di hydro-2H i ndol -2-one cycle ,13 R12 R 4a is

Eygi@ge mydi‘inl@tmge@_ﬁolnalkjrlo ,hal‘dggﬂ Ohycﬁrb@ﬂallﬁfxyalliﬁ%%’; ek@r, amido,
ydr o en a a r oxy, XY
estér 209! %Jéjy% an% cm!l Ao, a@‘ﬁf d%]fyll%]éa’l pylsulfony!,
aI klylsuﬁbmfl éakxlbmlﬁnyi orarﬁyhlﬁujrlf onyl, arylsul fonyl,

yi y fi i s hydro al kyl ,

F %n%fdh{%%lo%{logaeh {Q%I;Hy C y %%y Fé)?;p éi%gt g?ﬂ]{b}éym do,
cy% Is hyidregsn ogplegen:am no derivative, al kyl thi o,

ar g3 hiso, h@lréfgéhs Uinfn%ny halogéﬁ/' %{efr&%ﬂe ahityl SH%S alkyl
| sul finy ydr hal ogen, nitro o120
Oru%%&;{g}lteqﬂyﬂ ISBB%HMGFI qua %@gq@, OF &gélﬁsubﬁt{tp’@d or substituted

ha}b;olj;;ﬂngenheterocycle am no, aryl, alkyl unsubstituted

or , suhst ed b e or alkoxy unsubstituted or
subst 1 JFSD §P8§%ﬁgrﬁ§8$%ben or hal ogen; is

hY@} géwdnakky$LgoaﬂaﬂoghﬂogﬂQ A compound havi ng
formula X R R2 R18" (X) -R wherein R18 is a C al kyl;
S hydrogen al kyl , ycloalkyl hal ogen, hydroxy,

al koxy, A&pgapesayd having formula X

R
RN O
0

18~

R \H/kN/gflf

OR1)>N

wherein

R18isa C 14 alkyl;
Rl is hydrogen, Cj_9qg alkyl, C3_g cycloalkyl, halogen, hydroxy, alkoxy, aryloxy,
ester, amido, cyano, nitro, amino, guanidine, amino derivative, alkylthio, arylthio,
alkylsulfonyl, arylsulfonyl, alkylsulfinyl, arylsulfinyl, aryl or heterocycle;
R? is hydrogen, Cj.9¢ alkyl, alkoxy, amino, halogen, hydroxy, ester, amido, nitro,
carbamate, cyano or aryl;
R3 is hydrogen, Cy_gq alkyl, alkoxy, amino, halogen, hydroxy, ester, amido, nitro,
carbamate, cyano or aryl;

or R2 and R3 can form together with the imidazole ring the following 1H-

benzimidazole cycle

8 R®

*N
N )Q R11
R N
R1

R% is hydrogen, Cjy_pg alkyl, Co_ 19 alkenyl, Co.19 alkynyl, aryl, azido,
alkoxycarbonylamino, arylsulfonyloxy or heterocycle;

R#2 js hydrogen or C1-90 alkyl;

or R% and R42 together form a C3.g cycloalkyl;
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ester, am do, cyano, nitro, am no, guanidine, am no
derivative, alkylthio, arylthio, alkylsulfonyl,

waeopbssdisonyl , al kyl sul finyl, arylsul finyl, arptT/BP2004/013516

het erocycl e; is hydrogen, alkyl, al koxy, am no,
hal ogen, hydroxy, ester, am do, nitro, carbamate,
cyano or aryl; is hydrogen, alkyl, alkoxy, am no,

hakd @drydrdgydroxy, ester, am do, nitro, car banat e,

CURTRS SR th DR B! M OIEL ST, LR LIC, 1 song
i sl fyifyslgeaH- laﬁkly@ Omat)méfnyl al kynyl aryl, azido,

al koxycar bonyl am no, aryl sul f onyl oxy,, or h@@ erocycl e;
i s hydrogen orgal kyl; or R4 and R thbgethgr forma

cycl oal kyl ; igtah drogen or R*. and ca ox. m t oget her

wWith the 2-oxo- rrolidine theyfs« 9

I,3-dihydro-%H—' 2-one cycle{:{ls Yy-0 0,\2. o

hal ogen, nitro, cwanoO al kyl or al koxys is hydrogen, C
, hal ogen, hydroxy, al koxy, aryl oxy, ester,;

Ris hydyma, halédeniOnit@cyamp, aglza@u@e ot Miabiyve,

/0 At el o R et ot

h&V%’@fén niFg.dr @Rino, alakvny, daumhamy alegtiag,, zﬁ'mt]diﬁ alkylsulfonyl,

Quilfdyt, laBey1R4R rivative, alkylthio,
anl%l] thldc?)]!y éﬁy I surl[&?gasllt?l arrgl 'sul fonyl, al kyl sul finyl
a

rﬁ?l EXﬂrP$‘%ﬁ’ylcl 2 Modr Byjegen. Rurensen: alkmqf rarylogy.aerber, amido,
alckgaho ormabkoggryh hy deBae N d&ivaiad, o [tHi® en
%d o taﬁ(gpg;g E %y{s&i Vaam no%ar e h&f?l%l}ls alkylsulfonyl,
B { or ¥ B9 by hal ogen, or al koxy
idtis hirdroped hatogembstriof eybrel by ohalkepertikdss; hydr ogen,
A

alfgml hydrogen hal ogen. 23 .
e v

is hydrogen nitro, halogen heterocycle, amino, aryl, Cj_g9g alkyl
unsubstituted or substituted by halogéen, or alkoxy unsubstituted or substituted
by halogen;
R14 s hydrogen, Cy_oq alkyl or halogen;
R15 is hydrogen, C1-20 alkyl or halogen.

23 . A compound having formula XI
4

R
R® N~ O

A

R*” “NH )
8
R NH,
R? R
R‘]O

wherein
R? is hydrogen, Cjg alkyl, Cy 19 alkenyl, Co.19 alkynyl, aryl, azido,
alkoxycarbonylamino, arylsulfonyloxy or heterocycle;
R#2 is hydrogen or C1.90 alkyl;
or R* and R42 together form a Cg_g cycloalkyl;
RS is hydrogen;
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(XI') R wherein is hydrogen, alkyl, alkenyl, alkynyl,
aryl, azido, al koxycarbonylam no, aryl sul fonyl oxy or

whedosodayxl e; R i s hydrogen or al kyl; or and tPOEEPI®N4/013516

forma cycloal kyl; is hydrogen;or and can form

together with the 2-oxo-1 -pyProlidine the follow ng

|, 3-di hydro-2Hindol -2-one cycle R4a RN o0 is

lhy@lf BeR1d lanéIR@tban f&m foghttar ?Qﬂ{‘ihe?ﬂ-o;ﬂ@dhﬁgroﬁﬂﬁm the following
i nke gther, o forma cycloal kyl; is hydrogen,

hapggég?ﬁ;d?%?ﬁlggolcé;gﬁ%,cycaq kyl or alkoxy; is_hydrogen,

al kyl , hal ogen, , hydr oxy, al koxy, arykoxy,Réster,

am do, cyano, Ritro, am no, am no derhNvaki

al kyl thi o, aR i o, al kylsul fonyl, ) Qnyl ,

al kyl sul finyl or/arylsul finyl; isR\yd

hal ogen, hydgr afkgxy, aryloxy, estér, ;

cyano, nitro, am No, ami no derivativex® al kyl t hi o,

arykthio, al kylsulfaonyl, arylsulfonyl, alkylsulfinyl

or%éﬂ'ﬁv‘l‘ygﬂ‘?gcp C1-302Kdr ogen, hal ogen, nitro, cyano,

al KY1s dragekipxy; hydrogen or hal ogen; hydrogen, nitro,

oot REPEIRISS s BR R i ris e lblaiot i ot ed or
s URS tsi iyt agien byal égehogiém, cyanoh @elrapgdkyl oaklipkar hal ogen;
')(lsllig]%fsg( lrl‘fr?l)gled'éen,héll%e Qlkylgzlhal&eﬁ,o @98%'3}9 DAY n,gaufyﬁ)r n,u'es%er, amido,
Cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl,
arylsulfonyl, alkylsulfinyl or arylsulfinyl;
R10 s hydrogen, Cj.9¢ alkyl, halogen, hydroxy, alkoxy, aryloxy, ester, amido,
Cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl,
arylsulfonyl, alkylsulfinyl or arylsulfinyl;
Rl js hydrogen, halogen, nitro, cyano, C1_oq alkyl or alkoxy;
R12 js hydrogen or halogen;

R13 is hydrogen, nitro, halogen, heterocycle, amino, aryl, Cj.9g alkyl
unsubstituted or substituted by halogen, or alkoxy unsubstituted or substituted
by halogen;

R14 s hydrogen, Cy_9q alkyl or halogen;

R15 g hydrogen, Cy_gq alkyl or halogen.

24. A compound having formula XII

RB NH Xy
R NO,
Rg R’I1

R‘IO

wherein
R% is hydrogen, Cj.gg alkyl, Cp.1o alkenyl, Cg 1o alkynyl, aryl, azido,
alkoxycarbonylamino, arylsulfonyloxy or heterocycle;
R34 is hydrogen or C1-90 alkyl;
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30

R wherein is hydrogen, alkyl, alkenyl, alkynyl, aryl,
azi do, al koxycar bonyl am no, aryl sul fonyl oxy or

whedosodaygx| e; hydrogen or al kyl; or and toget hePrCT/BP2UDE013516

cycl oal kyl; is hydrogen; or and can formtogether with
t he 2-oxo- I -pyrrolidine thé&oll ow ng
|, 3-di hydro-2H i ndol -2-one cycle 13 RI12 R N* is
hydrégen RO 13kdiddr; foirs ahgdiagerangrl ogen, nitro, cyano,
aI% i s _hydrogen, hal ogen, hydroxy, alkoxy,
’6£¥d °8dter, anido, cyano, nitro, anmino, am no
d@r |Rﬂam49@,n<nRﬁwahmoﬁn tagethérhivith tht leydseul -bypmylidine the following
pgﬁ.If&y@ﬁﬁnﬁﬂﬁxgsu%@knyl or arylsulfinyl; hydrogen,
ydroxy, al koxy, aryloxy,1§ster,
an1do cyano, nltro am no, am no gg i vafl ve,
al kyl t hi o, aryR hi o, al kyl sul fonyl, J=sul fonyl ,
alkylsulflnyifa arylsul finyl; is hyd 1
nitro, cyano, or al koxy; hyBroge
hydr ogen, nig¥o\nh en, heterocycle, G
al kyl unsubstltut%d or substltuted bR halogen or
nsubstitute substituted by hal ogen; is
hﬁgﬂﬁé¥ oggt iyt 1ge Dgen R15 i s hydrogen, alkyl or
h atfoig @Rpdrogén, Auadx@an,ommd whinohCi s osditye ot allofy; om t he
gr. onsi sti ( d r.Q- yl)z .
s hé)?(;ll ?SO)% (E]rog%n i @g )?Pr %1%3,!1 %a?%go 'hgdr%xy, Jali{!))gp a(:?’yﬁ;qh é&er, amido,
1 C&h}Kdr ouiyq;et dryinp, 4.a(@no derivative, alkylthio, arylthio, alkylsulfonyl,
1SRG Eﬂ&yéu)fmyﬁ BPLHLy@u'Iﬁr%I one;
1 drgﬁyneth pﬁl-pyrrolldln one;
(ﬁ hisol B%?é‘nﬁl)zo |a11ﬁ31/d BRE e trexgy AlgEY. d%lﬁlo?zy offker, amido,
4-3nd, | liﬁ’t[r@ phanyl ) amindy dearivet hatkylns,r cdridhie; 2a@fieilfonyl,

4- ag’;fllsul ony L%Psu?ﬁ/ny)l ar}7¥su|ifo)§r¥mt hyl pyrrolidin-

R11 s hydrogen, halogen, nitro, cyano, Cj.9q alkyl or alkoxy;

R12 s hydrogen or halogen;

R13 is hydrogen, nitro, halogen, heterocycle, amino, aryl, Cj_gg alkyl
unsubstituted or substituted by halogen, or alkoxy unsubstituted or substituted
by halogen;

R14 is hydrogen, C1.90 alkyl or halogen;

R15 is hydrogen, C1_gq alkyl or halogen.

25. A compound which is selected from the group consisting of 4-(2-bromo-2,2-
difluoro-ethyl)- 1-hydroxymethyl-pyrrolidin-2-one; 1-(hydroxymethyl)-4-(3,4,5-
trifluorophenyl)pyrrolidin-2-one; 1-(hydroxymethyl)-4-propyl-pyrrolidin-2-one; 4-
(8-chloro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 4-(3-fluoro-phenyl)-1-
hydroxymethyl-pyrrolidin-2-one; 4-(4-chloro-phenyl)-1-hydroxymethyl-
pyrrolidin-2-one; 4-(4-fluoro-phenyl)-1-hydroxymethyl-pyrrolidin-2-one; 4-(3,5-
difluoro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 1-hydroxymethyl-4-(2,3,5-
trifluoro-phenyl)-pyrrolidin-2-one; 1-hydroxymethyl-4-(2,3,4-trifluoro-phenyl)-
pyrrolidin-2-one; 4-(3-chloro-4-fluoro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one;
4-(3,4-difluoro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 1-hydroxymethyl-4-
(2,4,5-trifluoro-phenyl)-pyrrolidin-2-one; 4-(3-azido-2,4,6-trifluoro-phenyl)-1-
hydroxymethyl-pyrrolidin-2-one; 4-(3-azido-2,4-difluoro-phenyl)-1-
hydroxymethyl-pyrrolidin-2-one; 5-chloro-1-hydroxymethyl-1,3-dihydro-indol-2-
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2-one; 4-(4-fluoro-phenyl)-
- hydr oxynet hyl - pyrrolidin-2-one; 4-(3, -

waledosanries phenyl ) -1 - hydroxynet | iyl - pyrrol i di n-REDRR2004/013516

| - hydr oxynet hyl - 4- (2, 3, 5-
trifluoro-phenyl)- pyrroI|d|n9? one;
| - hydroxynet hyl -4-(2,3,4-trifluoro-phenyl)-

onL 6134; |1d@hg%1t%ﬁ9xﬂ6thyﬂ rlglﬁd%@gmm Andd11906:R: Rh@BED)1=hydroxymethyl-
- |
3 34318¥@f°d8¥%}-%ﬁ% uwﬂfmﬂawwl e Zoge: 5-

ne bi"o-nlity(ﬂmymmﬁhﬁ'lyl4-3 dlhydro -indol-2-one; 1- hydroxymethyl -5-methyl-

gs5chh ﬁolgz-ﬁ uor L%g‘i%;]llet?n}r{] F’ﬁ %’1)({} iHhtERgIAvD- 1.5

pyr Ay mdzl -B0es; @r@& éaprqjmpzrmhdmﬂ—Mhmeﬂlph@nW)oarbamate 4-

5 SRR o PUOL e Prf i ke g p-oos
| - ﬁwbwﬁ@mw)yll a@h@ Reig @yl o¥ier: fgremipophyayl)((2-oxo-4-propyl-
1@b10tiA-10)1 ﬂﬁélﬁyl%‘hﬁé‘l 2-nii 7}%#@ @ &{oLéﬂggﬂpyzpﬁ‘gﬁldm-l-

b ﬁ@nf%ﬁéﬂF ﬁ%%nﬁtn%wéma ydr o-i ndol - 2-"one;
ro

PEQ- pmgl}dnge gﬁ:érbalde'hyde 4-(2,2-
| - hylmmmymaymm 45nétﬁb)biyﬂ>dnzylﬁpﬁlrbl§tﬂﬁ&-d>rf¢d al(2,2- mn@oramhyl)-

dI h grrglx(%{ﬁ%t— hr}/ | 4512 (bromo tztbydlﬂglglloaeztﬁyl) py%olldln 29%0ne; (4-bromo-2,6-

( 2- Gitlporo- ph@pwmymhdin—uylﬁdlhzeylle) B éryd-2,4-difluoro-3-(pyrrolidin-1-

di ety Ganba 416-b 24dﬂ 3- lidin-1-yl henyl]-
or P R T e M brapno. 2 rdiuoro (pypraliin: L yaag) phenyl

i mi aevle a@dﬁhw zstss«& I2 brgmeﬁ;/% d]él)‘ﬂl"i?% T(Wrmhdlryll)yl%e)eﬂlwll -4-
aCl ﬂltﬁkbly’&ynﬁﬁbﬁrethyl ester; 4 [2,4- dlﬂuoro 3-( ]i)yrrohdm— -ylazo)-phenyl]-

. ySXIH&,tCH %%}ﬁ) %—é’g—am)él -2,4- H P)}/o B I;y%l'olﬂdm 2-one; 4-bromo-N-(1-

(2- hytﬂnbaj&hﬁﬂlgﬂr))ﬁ)(lﬁbm)yﬂmﬁd@ rllyﬂydxyﬂy-rw(OJALI-pibpyl-pyrrohdln— -yl)-acetic

yI) .

( Fot M) el 1 amigomotito progy-grrealidin2z0ns | ey de
4 (2 2-
di fl uoro-vl nyl)-1I-(4-nmethoxy-benzyl)-pyrrolidin-2-one;
4- (2, 2-di fluoro-vinyl)- pyrrolidin-2-one;
4- (2-brono-2, 2-di fl uoro-ethyl)-pyrrolidin-2-one;
(4- br ono- 2, 6-
di fl uoro- phenyl)-pyrrolidin-I-yl-di azene;
6- brono- 2, 4-di fl uoro-3-(pyrrolidin-lylazo)-
benzal dehyde;
3-[6-brono-2, 4-di fluoro-3-(pyrrolidin-I-ylazo)-phenyl]
- acrylic acid ethyl ester;
3-[6-brono-2, 4-di fluoro-3-(pyrrolidin-I|-ylazo)-phenyl]
-4- nitro-butyric acid ethyl ester;
4-12,4-difluoro-3-(pyrrolidin-I-ylazo)-phenyl]-
pyrrolidin-2-one;
4- (3-azi do- 2, 4-di fl uor o- phenyl ) - pyrrol i di n- 2- one;
4- bromo- N- (1- hydroxy-cycl opropyl ) - but yram de;
hydr oxy- ( 2- oxo- 4-propyl -pyrrolidin-l-yl)-acetic acid
et hyl ester and
| -am nonet hyl - 4- propyl - pyrrol i di n-2- one.



