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1 | M DAZOLE DERI VATI VES, PROCESSES FOR PREPARI NG THEM
AND THEI R USES The present invention concerns

i m dazol e derivatives, processes for preparing them
phar maceuti cal conpositions containing themand their
use as 5-pharnmaceuti cal s. European Patent No. 0 162
036 B 1 discl oses conpound?
(S)-a-ethyl-2-oxo-1-pyrrolidine acetam de, which is
known under the International Nonproprietary Name of
'eveth\}np g R RV E TS GRbMsRAS FARUHEPAAMNG PARMOANS THER
is disclosed as a protective agent for 10 the
treatnent and prevention oSH¥poxic and ischenic type

aggressions of the central u '
c o ke rRen g Lo P gl R B R Epesgys o preparing
tbpi BesynacantictlemapetidriscontaticgiheorrnddhelnbbesF i t has
&§‘#ﬁ§trated that its dextrorotatory enant i oner
R) - t hyl - 2- oxo- f rrolld acetanld% al so kpown
fromEEHPEﬁﬂéJ’ﬁtenPH?t—ﬂw 05319“‘%""1““ conpl etel y
(Bpaiemyaatom Itpymfoiaine acaéaxﬂide athietilis knfen under ths International
har 1 rﬁ gn§9g% 93-203). Belavin I. Yu. et aL
T KO- Far ma éskli Zhurnal (1992). 26 (9-10
74- ‘,I@yetg'ﬁq-éax@gaelgevorotary compound, is disclosed as a protective agerit for

tia;a Ueaiﬁﬂéﬂtt ke §i|-e%rﬁ£ﬁ¥1 oF n;tiposdc)aﬁa hschbmﬁ -ty dgghessibnoofdhanchtral

I1TS antli,co san 1,VI

BSENS U L Bty d i A faectrien B OOMCAH BN ¥

tlemmesita tnticatiney feewhigh fthpe @mﬂe@wﬁ’ay@é e tigrdsplaprotasery

drianfH8 @—‘E{hyi-ﬁ %xbﬁ litﬁﬂe h&edafie r&oﬂ&@%@ﬁu Eurcipean

C PDOU avli r ca
@xa{oasﬁs-’f@é?%ltwgw ol gl R B RRP e

Fhaymaddl (MO9ME22 193-28).RI i s hydrogen, C1- 20 al kyl ,

G- 8ﬂ&#&ﬁ%ﬂtmﬁm?mﬁiﬁ%&ﬁaﬁﬁimtl%mlﬁwm 74-

ester, am do, ano, nitro, am no, ni di ne
8 cispleers &1k Yrpamigzol- ky Yot G PRPIPes g suticonvuilsant
a&wﬁﬁulfonyl alkylsulflnyl arylsul finyl, aryl or

het er PRYS oew surpﬂ%lﬁ%\? bet thg(%' c&&jﬁiniﬁﬁgzalea&éfﬁ Etfves

anlno en ester anldo nitro, cyano,
@eamam‘teenar ¢d1:a?ngaroveg REPIULCPYPEBIFEN.  C1- 20 al kyl
al koxX,ond Akt tHe &hvegdh theyeehro ¥ibvidess esmpauridimving the formula

1 or a pharmaceutically acceptable salt thereof,

. R
R® o

0

wherein

Rl is hydrogen, Cy.9g alkyl, Ca.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_gq alkyl, alkoxy, amino, halogen, hydroxy, ester, amido,
nitro, cyano, carbamate, or aryl; '

RS is hydrogen, Cj_gg alkyl, alkoxy, amino, halogen, hydroxy, ester, amido,
nitro, cyano, carbamate, or aryl;
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nitro, cyano, carbamate, or aryl; 2 or R2 and R3 can
formtogether with the i mdazole ring the follow ng

1H benzim dazole cycle 2 Ra R7T0 ~NL1\ Ra N1 | Rl1l
RLNNR _ 5 R4 is hydrogen, Cl-20 al kyl, C2-12

al kenyl, C2-12 al kynyl, aryl, azido, :

al koxycar bonyl am no, aryl sul fonyl oxy or heterocycle;

R4a is hydrogen or Cl1-20 al kyT; or R4 and R4a can form
together a C3-8 cycloalkyl; R5 is hydrogen; 10 or R4,

R4a aem Rﬁ&:@alﬁ’fmﬁtmg@gttéﬂ withhibe Heuidezgleoring the following 1H-

ber{g}{ﬁiﬁgﬂéﬂg)@g ring the follow ng
1, 3-di hydr H i ndol - 2-one cycle 12 R13 Rd4a R14 R6 N.

ORla Na O R6 is hydrogen or C 1-20 alkyl; 15 R7 is
hydrogen; or R6 and R7 are |inked toget forma

C3-6 cycl oal kyl; i s hydrogen, hal ogen, rg)g:
cyan, Cl1-20 al ky.lN aﬁskoxy RO is hydro -20
al kyl , hal ogen, mljtgrj oxy, al koxy, aryl ox\ kﬂ

am do, cyano,g Y, amino, ami no derj rhve,
al kyl thio, arylthio, alkylsulfonyl, |P‘yl sul fonyl, : 20

al kylﬁwllénﬁ}dreéer@w@glsmy Xﬁ}%méxghydm&emky@i 281, azido,

al kyl , hal ogen hyd ) { oxy, ‘eéster
apaygarb 083/’1%1?3’0' Arlptonglongy heterpayseter i vat i ve,
al kyl Rﬁﬁlmhyarnghm-ml o adygyisul fonyl, aryl sul fonyl,

ALY SR LAY kR o b b K] ¢ chﬂfclbaﬁkﬁ dr ogen,

hal ogeE nitro, cyano, koxy; 25 R12
i's hyBP égariredeshal ogen: R13 s hydrogen nitro,

hal 0ggR4, Fetena0YE bf: foRfltdiRthetivith th&2-026. 1a¢3k~wndme ring the
following 1,3-dihydro-2H-indol-2-one cycle

o 12
4 RS
a
R h R“
O
R® N 0 R N*

RB 1s hydrogen or Cy_gq alkyh

R7 is hydrogen;

or RS and R7 are linked together to form a Cg.g cycloalkyl;

RE is hydrogen, halogen, niiro, cyano, Cy.oq alkyl or alkoxy,

R? is hydrogen, Cj.g0 alkyl, halogen, hydroxy, alkoxy, aryloxy, ester, amido,
cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl, arylsulfonyl,
alkylsulfinyl or arylsulfinyl;

R19 is hydrogen, C1.90 alkyl, halogen, hydroxy, alkoxy, aryloxy ester, amido,
cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl, arylsulfonyl,
alkylsulfinyl or arylsulfinyl;

R!1 is hydrogen, halogen, nitro, cyano, C1.gg alkyl or alkoxy:

R12 is hydrogen or halogen;

R13 is hydrogen, nitro, halogen, heterocycle, amino, aryl, Ci.20 a]kyl
unsubstituted or substituted by halogen, or alkoxy unsubstituted or substituted by
halogen;

R4 is hydrogen, Cy_ng alkyl or halogen;

R15 s hydrogen, Cj.g¢ alkyl or halogen;




unsubstituted or substituted by hal ogen, or al koxy
unsubstituted or substituted by halogen; R14 is
hydrogen, Cl1-20 al kyl or hal ogen; 30 R15 is hydrogen,
Cl-20 al kyl or halogen; 3 wth the proviso that R4 is
different from hydrogen when /R2 Ra N represents a
group of formula Re Rao "N N Raa Ra 1 5 The
asterisk * indicates the point of attachment of the
substituents. In a preferred enbodi nent, the invention
concewits tiee owpo tind Hiaw idfigrdnit éronf lrdmeden whent hei r
tautoners, geonetricalgi soners (including cis and
trans, Z and E isoners), enantioners,
di ast er eoi soners an® nixtrir es t hereof (including al
possible mxtures, tereoi soners), or
phar maceuti cal | y &cept abl eepadrss & goupof formBlaR 48 R5
N OR2 R6 1 NRg (~) Ra;N wherein RRI is hydrogen,
C1-20 al kyl, C8-8 cycl oal kyl, ogen, hydroxy, ester,
am do, cyano, nitro, anmino, g e, al kylthio,
al kyl sul fonyl, al kyl sul fi nyr or 15 heterocycle;
R2 is hydrogen, Cl-20 alkyl J%gl oge¥, cyano, ester,
carbamate or am do; R3 isRhydrogen, cyano, Cl1-20
al kyl , hal ogen or ester; or R2 and R3 can form

5 tog e.t JPt?er asfe slﬂx o 1?1 chil] gl?é;p?c@ df 'aﬂgcﬁrﬁ&tfo? Hﬂ%%&lﬁ-&.
benzi mdazole cycle 3

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

formula I, their tautomers, geometrical isomers (including cis and trans, Zand E
isomers), enantomers, diasterecisomers and mixtures thereof (including all possible

mixtures of stereoisomers), or pharmaceutically acceptable salis thereof,

10

wherein .
R! is hydrogen, Cj_pg alkyl, Cg.g cycloalkyl, halogen, hydroxy, ester, amido,
cyano, nitro, amino, guanidine, alkylthio, alkylsulfonyl, alkylsulfinyl, aryl or
15  heterocycle;
RZ is hydrogen, Cj.90 alkyl, halogen, cyano, ester, carbamate or amido;
R3 1s hydrogen, cyano, C1.-90 alkyl, halogen or ester;
or R2 and R3 can form together with the imidazole ring the following 1H-
benzimidazole cycle
20

2

N7 Ry —R?

1/\\N 1/\;-1\!

R

R% 1s hydrogen, Cj_nq alkyl, Co_j o alkenyl or aryl;
R42 15 hydrogen;




Rao *NN R *N~~ Ra/ N,/ NRya R R4 is hydrogen,
Cl-20 OAL C2-12 alkenyl or aryl; R4a is hydrogen; 4

R5 is hydrogen; or R4, Rd4a and R5 can formtogether
with the 2-oxo-I-pyrrolidine ring the follow ng

1, 3-di hydro-2Hi ndol -2-one cycle 12 R13 R4 RAa R14 \
/"0 RWORe N 5 R6is hydrogen or Cl-20 alkyl; R7
i s hydrogen; or R6 and R7 are?linked together to form
a C3-6 cycloalkyl; R8 is hydrogen; RO is hydrogen, C
1- 20 ad5kyhydrbg&@gen or al koxy; 10 R10 is hydrogen,

C1- 20 al g hal o en._or Rldy | 1342
is hyar g{gén or canfo%%%mﬁydrogtgﬁ ‘ﬂJD gﬁm ring the
ﬁ@b@ﬂnﬁ:yﬁdﬁlydro-@ﬂmiéﬂ-mcyde R14 is hydrogen; 15 R15
I's hydrogen; wth the proviso that RARﬂ;s difT er ent

from hydrogen whgh RB a Rm *N Rs ~~{Rl1 1/ N1
~N R represent g# roup of fornula ‘F:M
R® NEES R N0
5 R6 is hydrogen or Cj_oq alkyl;
R” is hydrogen;
or R and R7 are linked together to form a Cg.g cycloalkyl;
R8 is hydrogen;
R? 1s hydrogen, C1_90 alkyl, halogen or alkoxy;
10 R10 is hydrogen, Cj.g¢ alkyl, halogen or cyano;
Rllis hydrogen;
R12 is hydrogen or halogen;
R13 is hydrogen, halogen, heterocycle or C1_90 alkyl;
R4 s hydrogen;
15 R18 is hydrogen;

with the proviso that R% is different from hydrogen when

2
3
1)_¢N "

R represents a group of formula

20 The term “alkyl”, as used herein, represents saturated, monovalent
hydrocarbon radicals having stralght {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 6 substituents

25  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, triffuoromethyl,

30  2-bromo-2,2-difluoroethyl, 2,2,2-trifluorcethyl, 3,3,3-trifluoropropyl, hydroxymethyl,
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20 The term "al kyl", as used herein, represents

saturated, nonoval ent hydrocarbon radical s having

strai ght (unbranched) or branched or cyclic or

conbi nations thereof and containing 1-20 carbon atons,
preferably 1-10 carbon atons, nore preferably 1-4

carbon atons; nost preferred al kyl groups have 1-3

carbon atons. Al kyl nopieties y optionally be

substituted by 1 to 5 substituents 25 independently
seinewedyl, f r omdbﬁnetlgr oup caastydEmmgmethfial oeopionylamino)methyl,

Dt AR Xl Brs?] KB, SLBI 1 or 2

|'Car bonyl a am nocar b
%ﬁthxﬂﬂamtﬁﬁ!c are&mﬁl allyd Erestnsarg ﬁﬁ%’@éa?%ln yrprewlairmopyl n-butyl,
eutgl, | ybalkyl-c@yprps, 2.8, 4—ﬁﬁnetﬁff1§&ﬂﬂt cﬁﬂiﬁ‘@meﬂﬁfﬁ triﬂuoromethyl

f%—kﬁ'uomfg}/}i( t W&F%é%%%y{l y%bn{)eﬁ?yl azicl%’lntléﬁmyl [ace%i!l%nhojmeﬂlyl

@rmpimyﬂmnmnﬁhypeﬁmmlamm@wthﬂ eh Rdmethsifndlethyl. More preferred
ol | g f | ey Lnet 3y 3P 20 ”H—ptzo;;}% :jll-f OGLBM{yI azidomethyl or
uor oe riflu
T B RS s SR RAvob.
(acet?ha&nnd@m@ﬂhﬂ"aﬂqﬂmmh@ﬁylamnmdﬂmﬁtwhmmkmigmupofsu:8
{
%Q‘E%%%“y‘%“%?‘ﬁg‘?ﬁg‘@ Mf’"&é?ﬁ&ﬂ R BORTY MBI oyl Mdkocarbon,
]J.vfgmm@sf %ﬁg RYY Sl |gro111,p ! but BP ted to one or
thotringeties Qeld&t&i}ﬂ-qm Ero’ﬂplb)ds de&crﬂieh)albpﬁd)ﬁy khe alkyl groups. Preferred

%ﬁgw o t EE trifluoronethyl,

ém EéJ ngﬁ%? roxy thyI cyanonet hyl ,

azi doft FP),'*‘P1 Eé%?@é’fwsa‘hﬁ% yiepresents straight, brariched or cyclic
(lﬂia@l@aedﬂb’ﬁyﬂm&tbbﬁ&&dlbﬂls of b@ﬁzmh@[srm&%bnmamg atQéast one carbon-

Eb AT 0t ThoRh LIS S PEELSL Lo AkUfarl QB § carbon
aiz:méo iditeny] gomps tare fblelmgr op@@rwlhr sulstutest aidy oy aﬂthlylle group,
%ma&sgd&rfenmmﬁéh t8lond owzﬁ@aélmogﬁe% Jiefe&{sgd ‘oot | Pk yAs described

S use r represe oval en ar

ov§ gox &ﬁygm,- ?E‘%ngh%w 5 Btg’ﬁgiae %&Pﬁmﬂy

fulstihdaed df Ur @t 2 Halogenk.i h"dfgmiacba:‘lkem Rroup\tn ¢he peopertecase, Is 2,2-

Sithsdobipf ed by any suitable group including but not
[Tmted"to one or. nore npieties sel ected from gro%o
or cyclic

as deSr [ HBvie 8 Jrseth Bersin IePwspeanip Stratghts Branghe
nwb@ab&yfadgfamw&ombmmlsqpmayéon et | 1edae oyik carbdf-carbon
Eerqa rﬁi c%n 5 llis Ft‘ :msr aqr a%fygatssc a%ﬁ{s’ and being

anc Ed or cy unsa rocar

PRitnaly %uwﬁtm mvt sugiadle gepponcydipgiytaot ﬂ@étg@ teypree or more
£13fcR e 5el &R GediiPs Qs Qlldfb@nbé‘cpéﬁo&h %m&e?aﬂ%a EAIHR0 Preferably an

0 refe b ua S, Al kenyl
o ekl SRRerhatiRIEh oty CaBRioRl et T any
sui t a@roupy qu@l{@ed by prdfizes mgclbas “shot’. [ aind dide ke ©1ge "iqropyl”, “s-
BRYE) R heldcRed §eieweed from groups as described above

for t e alkyl grou Usual an_al ken rou

et ertie ik 17 = BRe ey s 50868 pRciLoPiapaly pipetuted by 1

wad s@mﬂﬁuenﬁ' Eﬁe;;enéehtal deéwjéd fomaumjogen, dyhvo.palkeynallyltlic, T 5
abiﬁo 2pr3t’era€1 519&' EJIXIICIO JEEE.ﬂ;‘ E.lﬁﬁ :gnﬁkg.y imﬁne p?eéent case are

used herein, rep re nts strai or CCIC
PR cat ‘38?1""?‘&“&% al Stgropbenyln aﬁcbhsopﬂvﬁ@fle oﬁ-ﬂuﬂrophenyl 8.4
aaidrapidml) & 5-tifasoplisng.C a3-Blbrocafiiefdphenyl, 2,3,4-trifluorophenyl,

2,4,56-triflucrophenyl,  2,3,5-trifluorophenyl,  8,4,5-trifftuorophenyl,  3-azido-2,4-
difluorophenyl or 3-azido-2,4,6-trifluorophenyl. Preferably, aryl groups are phenyl, 3-
chiorophenyl, 3-fluorophenyl, 4-chlorophenyl, 4-fivorophenyl, 3,4-diflucrophenyl, 3,5-
diftuorophenyl, 3_-chloro-4-ﬂuorophenyl, 2.3.4-trifluorophenyl, 2,4,5-trifluorophenyl,



10

15

20

25

30

35

triple bond, containing 2-12 carbon atons, preferably

2-6 carbon atons, and being 25 optionally substituted

by any suitable group, including but not limted to

one or nore noieties selected from groups as

descri bed above for the al kyl groups. Preferably an _

al kenyl group is a hal ogenoal kynyl group (haloalkynyl
group). G oups qualified by ﬁ?eflxes such as "s", "i

“"t" and the like (e.g. "t-propyt"”, "s- butyl") are
RissErolfedroghenytat 8 \aﬁstrlfﬁﬂro'ﬂhemﬂeron ' 2raxilio-2asdiflsetbphenyl. Most

ti.t
DR, o B8 M R S Lo,
RedbEvoroppenyl al kdshp- WWOWPPHW& G 28.5- B’Iﬂwromenyl 3,4,5-
aF @eophhR be b abidy- MH.?E@fbpﬁénﬂZl do. Usually aryl

rou nt case are n . . ,

3 chl BpolsRrgr g 8t OPRCRgr: e B siims an erowatic or
noi brrsadistnrelpdliyl 3ndetydss defimed phe?w lhaving at least one O, S and/or N
§to§1 g’lté pﬁ%%bozfc@hﬁé%ﬁﬁb{&é‘ OHARRERYi: nn moietles can be

RLrifluoro grogps4or5hall?ge%1¥ Ia% gﬁ%ﬁg ne of the carbon of

EP%’“&”X’ FH‘WSFH{?F%
B&eazrlﬁt@ycﬂipm&hﬁlbme epdydryeplaced by a carbonyl. Usua]ly heterocycles are

ri Pr abl | gqr ~
gr@%ﬂen%%”% lt %%?H&ﬂeng?%k% flsﬁ%r?%phe%ﬂ?é{yy Sk, 2
&P whynﬂ-ﬂm ¥io pAapsthyl- B1-pvaokd-or dFHemFol-2- vl 1H-
isyzazom-;f-l] uahnpéa RydthyB 1IE—|@|ﬁ1ﬁﬁl-3|-yIf |54&i1&m;hﬁﬂ—)dimethy1—lﬂ -pyrazol-4-

3y 4t hiELuar | ] ) L
A e S LT e T N
Hﬂiéﬁoag 3B, &—@Pﬁyhbﬁiﬂw@ﬁglrﬁy%gf 2;;:?@1’115,1& ahigegi4-yl. Preferred

1erbefoley SreP¥ Mpldazcl-2LHt Iqrz;sﬂmaambma S uaRaRNElyl, 2-furyl, 3-

gjfg‘ gt‘%@% ﬁ&ﬁgﬁmﬁﬂyﬂgz’fltfﬂ{ﬂ Fol QSEZLW . 3,4,5-

trifl Uy Gpnehylogar, 8sawed dietding - ideltieso an @hen yif chirifigebromine,

h&&rme he&ifd. OBYEIG " naRgerddS 8l BEIALE, bicuiHEdd¥e RudSine. Preferred
hﬂg ud |ng an aromatic or __non aromatic cycl oal kyl

&5 ansiyprine RgmingARd chlofieng at | east one 0, S
and/ OIhd\{enﬂt‘lﬁyﬂl-dpx@t @kMispd haeir, FeprehoCy6lp of folhgla -OH.

stru | e .

opt oDl e B é%“’%ﬁﬁies %"**ﬁ?ﬁgﬁ?}‘*y %%%Su%%%ﬁﬁ cpfbrmuls ORE wheretn
Bhis %h%yfld)gm“@nés B%F@W ring

st r uctThe &rﬂﬁYmﬂexy"eﬁEaﬁéﬁd hm c:apﬂwermé @edig by formula -ORP

YERERRY 5Bl oot of ey v ?ﬁe?é‘feﬁ%*ﬁ aBip i henany

t et r abyad tagiay fegtey'l. as] Msesy hiexsin, zreyresents a group of formula -COOR®
¥heRin e ts'ihﬂﬂ}"l rg?dupzoﬂ/ yetsamhei aVéve. Bidferred ester group is

E}égazol ¥ 4-chl or o- | -1 H pyrazol - 3-yl,
]3 di rnet hyl - | H- pyrazol -4- yl,
1,2, Mmhemreamdb d4s yised leréindreprasknyis agriupeiioamglia  -CONHg.

1H- r&ﬁkﬂ%ﬁﬁ “egaiib, aslugai Hé('l:inl iéprés%fg aZRbupfofftbrmuta -NHy.

4- et - Hj m dazol -

2- et t“’F”“s %%%Yat&’eylas W@f‘@ﬁ%d‘efsesﬁ’éﬁseﬁ‘b&%P@%m or an
arytaniihb prporietreid e terths 291871 it dz ale-ddfindd as abuve.

1H py %Wm %3&" erel§ reéllég ts%%rt‘];uglcﬁ ula -CN.

1 met r It o) term

"hal oB&wﬁem d§ o's éﬁuﬁ%‘i/ ’e?rﬁin {%&S@'&é@ %?Ppa?féﬂﬁﬂafla -NOg,
chl or Thxeterth reatdon &s nsk hedein) sprésefisnegrolys ubfolryulaaiNggens
are C’Fljx o&ﬁp dﬁﬁ‘ & L]!‘Bﬁlg Eg}%mﬁr aeéx%[lg %flfonnula -

hal ogens ar uori'ne,  br oM
NHC(=NH)NHg,
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20 The term "hydroxy", as used herein, represents a

group of formula -OH The term "al koxy", as used

herein, represents a group of fornula -ORa wherein Ra

is an al kyl group, as defined above. Preferred al koxy
group is nmethoxy. The term "aryl oxy", as used herein,
represents a group of fornmula -ORb wherein Rb is an

aryl group, as defined above.” Preferred aryl oxy group

i s phenoxy. 25 The term "ester"”, as used herein,

r epr eSbenttema ° g}kﬁtlpo ofasf oeerh heretnC@EResenth oy granpRof fasmain -SRA

YrYein HDYP &[ t ox@“ﬁs RAndeT iRl #DQ¥eed F%gr%flrﬁicf &foup 1s

(=
ester _group Is carbonyl. The term "am
ein, represents a group of fornula - CONH2.
The t ehénterd"ARyIsulfsiylls esl Jaed eﬁdiremr ereSaid S Brogp Odfpformula -

%&eé(}z ‘pwlereinlﬂé%s 20 TP% ;ﬁ 4 lc}k e&] gggvrel 31%%5!1-}/3% a]]yiéllsu]fonbl group

_ erein, repres am no ‘o
gerleefélylsmrﬁ@b’ern the terns "al kyI and aryI are

defi nege %sma g@ﬂnﬁh GshRbdTherea Represeits 4l gRkhphE fctﬁinﬂla -5(=0)Rf
I I es S a Ltr
yEREL 8 e il Spbpy wsdefoat atye rgrenrd AR T

Tethytlediingl.azi do", as used herein, represents a group

of foﬁ‘ﬁylté’rm Mary135, THE s€d rﬂerar-ra%&r,-reets @ oldr?legf formula -SRE
herein, represénts a %roup of formula - 7

reFéB%w‘”é‘l ARy es 2BV her ei n, represent s a
gr oupThé tdrow rmjrlmlfoﬁﬂj sshasedi herkh, |r5pra.§el-aé kydrogs ofifhe fsmula -

¢ :
%E‘Cpré}lggﬁ?%g hg:aglr éiﬁ |Ia %]?xgdoaf&('@gg Iuzed her ein,
repre %t%maaﬁwybfa?‘bﬁeﬁﬂﬁém TSPISE@‘@} a Ereun g dhe foRmpls -
BECAR wihdfdth F@rmmpgomfasaeﬂawe Preferred

aIkI ul f onyl IsIfo Thet
ol by PP Bt oo Srel i Soote8le & gD & Filovia - o
NeDe(MaR, S(t:efB)IRR] is\ahelﬂarl or &f iyl aanlefthéd/dboge.diguallpsarbamate

40T GRS Ao,

R éﬁnﬁteﬂf%‘ﬁ’r é‘%ﬁ‘f‘@é“’a@i‘-"ﬁﬁ‘r eI G Ul a - SRy wherein Ry
i s anThe igrmdealzanmylmasingefsi usedl hateiy eeprébmis @ gmup of the formuia -

N?fdicﬁﬂk%%'Rk?s%dJéﬁﬁgﬂﬁ{p%é‘ aefiRABSRN s @ oroup of
the formula - S(=O) 2Rh wherein Rh Is an aryl group,

def i n&te &58v @wquﬁeortygrlmnoarws?ﬂ TSR Tepregsiitgegfoup of the
fretredn NHGE 0BT ewlhaein RIF oum 0f1 grivep.f «r deihed abdyve. I5efeGeR

p@.?l Q&é}nﬂ %Mwél_rmg;oup, as defr ned above. The

o ter as” use her ei n, resents a group of
£ or muPEURLYNREJSCiyy e C st AT Rt BLge g7 SupRLtehby balogen.
aydoxy, @Paride et Hh D fiéy! sisvalibyophand@Bi®oxy; Ca.g cycloalkyl;
halogen; ester; amido; nitro; cyano; amino; phenyl; alkylthio; alkylsulfonyl;
alkylsulfinyl; heterocycle unsubstituted or substituted by alkyl groups; or guanidine.
Preferably, R! 1s hydrogen; methyl; ethyl; i-propyl; n-propyl; cyclopropyl; n-butyl; i-
butyl; t-butyl; l-ethylpropyl; 2.4,4-trimethylpentyl; hydroxymethyl; chloromethyl; ‘
trifluoromethyl; 2,2,2-trifluovocthyl; cyanomethyl; 2-{methylthio)ethyl; chloro; bromo;
nitro; gyano; amine; aminocarbonyl; methoxycarbonyl; methylthio; methylsulfinyi;
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-y1 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 is hydrogen; methyl; methylthio; nttro;
cyano; amino or chloro.
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groups are (propoxycarbonyl)am no or

(benzyl oaxycar honyl ) am no. Preferred ' carbamate group
i s (benzyl oaxycarbonyl)am no. 20 The term

"al kanoyl am no" as used herein, represents a group of
the formula - NHC(=O) Rk wherein Rk is an al kyl group,
as defined above. The term "(aryl carbonyl)am no" as
used herein, represents a gr&up of the fornula

-NHC(=O) Rm wherein Rmis an aryl group, as defined

aboveUsEan@f R? £ drc{gg.; 3 CRBlRgNthwisiaed S aﬁfwﬁ%aﬁy ﬁ

or 280 asatlf'iln%élff glﬁmﬁla %g??#n %%%%X%lok%ﬁ bagkl! 'meﬂmxy'
Femeiay amioolcpiemy)) Preferabiyc RE tr byrhregax ynethusldhmrwcyn@ﬁn&
%hﬂhleﬂlyp %r@%@x@lwﬁiﬁ bdethyd nlﬂéﬁzoyﬂrﬁ]ﬁ& me% no;

It hi o; al Kyl sul f ony

h
f\fF’n ‘fﬂ\?in ny] lﬁle%nefvd?&gfe PhCTRRENRES P{ﬁ%ﬂﬂzﬁr % SdyerasgRiediore

_ bycgahkyl groups; or guanidine. Preferably, Rl is

hydro ﬂ'@&‘aﬂ rTﬁB qé’ bﬁdﬁ;ﬁy biéoal%}lolpu%(gubsﬁgﬂ&f’ Ply Eubsﬂtuted by hydroxy;

cycl opro
ajéngmﬁ%ﬁmy‘m? f:rta]a];yngtg H§ | PEA kﬁ?{ﬂ’%ﬁ@y%{ rjloro; cyano.

sAvkopefeRdthy RS is hidrbfenar eyaiohMost arei’eri’edt RrR% {sl hyef@eﬁhyl
cyanoget & | R4 gs Iéﬁﬁ}e&ghgl hlo l:l ﬁg.lte(% ¢ u%s% Whalogens;

nitro; oxycar
@etztﬁk@rm aibs#mth@fbsshﬁlﬁaenﬁ/ pr pherm'@ Esplu@ umsuhwtutqﬂm $ypstituted by
3zifislby ) andaiaﬁdgéﬂé Pr&ehi Erﬁ‘bﬂs hgdydgen; n-»pmpyl 2,2~ diﬂuorovinyl

R TR R e RS T e TR

piflebmphiny:, 3, RifRSropsery) dr dien; 4-feotophenyit :§4: trifluorophenyl;
b o R &Bﬂorodﬁeﬂﬁo@y% tnﬁu&%ﬁ/enylz el B\‘ i c%r% )h P'i IQazid 2 10;

an no; [ oro or All 4r.;\bl RI

AP At S AEEp A o FRPRATY. Mare pistoratl, B HioRgr: -
oropgl 2 diflu@ovitily ptelyyl; SieRlorapHieyll: Sgflrvroplibnil; alckidrophenyl; 4-
Hﬂ&‘dgﬁérgi lét§giﬂg5ro % I~ t+&x§1§o£}éh§&¥ﬂr§éﬂ1mﬁlﬁ %@B&%h@i?l 3 4.

est

bomRER AN w&vwexwyhﬂﬁeﬁwﬂwﬁwﬁ% S Brigtflucrophenyl or 3-
Bried-e [4aditiorofideniyls NMost prgedtly, et hsyﬂ-prdWH Wﬁﬂl&bi‘vﬂrwl phenyl; 3-

cet ;
FRER PR PR TRbN o SRR ST 0O, T M prermt: 2j0.5-
éthﬂt@r@hsnylc%a %mmnhwbﬁéxmuormhwl w@ﬁ@g@ﬁ 4-
Qmugfogh el cyano Usual |y, R3 is hydrogen: Cl-4 alkyl
unsuba § ubstituted by hydroxy; hal ogen;
est er “Bf 8Bt ably, R3'is hydrogen;
hydrok’yumébfhy mhyﬁtogem cyano. More preferably, R3 is
hydr O%m%r RfBYQnHydrMEﬁtorpb f BCA s@;yﬁ%neébﬁﬁ%eg@msugs&mted by

aII 4 1S hy nsubstltute
S0 P pedo Rl B0b Bemen Aaaaris M o, PEETRY RS 15
hadrogegzns or phenyl group unsubstituted or subst i tuted

a | ogens. Preferably, R4 is
hydrogéﬁﬁyyﬁégg&Fé&Z 2-di f uorow nyl ; phenyl ;

3- chl by disramsferregenbadimensh &fyand B ard Bniesdte farm a cyclopropyl.
4-f | ugy SRRePrtierrdl 2mbdfdeHRl AR M R3 can form together with the

ﬁhéa@i“ uo%g‘?%’ﬁﬁ’g&ﬁ chI oro 4 éycilorophenyl

RB

) ‘
R
* 3
Ny —R e
R'] );.. N );"N R1 !

R
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15 2,4,5-trlfluorophenyl; 2,3,5-tritluorophenyl;
3,4,5-trifluorophenyl; 3-azido-2,4 difluorophenyl or
3-azido-2,4,6-trifluorophenyl. Mre preferably, R4 is
hydrogen; n- propyl; 2,2-difluorovinyl; phenyl;

3-chl orophenyl ; 3-fluorophenyl; 4-chlorophenyl; 4-

f1 uorophenyl ; 3 5- dlfluorophenyl 3, 4-di fl uor ophenyl ;
3-chl or o- 4-f | uor ophenyl ; 2, 3%- trifluorophenyl;
2,4,5-tr| fluorophenyl; 2 3,5-trl fluorophenyl;

3,4, 5- trfluorophenyl or 3 20 azi do- 2, 4-di fl uor ophenyl .
Nbst Eﬁ& r@@{y R4 |s n- propyl; 2,2-difluorovinyl;
phenyl; Y Sht ? l; 3- quorophen l; 9
3 5 d s nallr cﬂé)msnwdro@er@ hlogenif Cuer 8Btk ey |alkoxyy Prferably, RY is

E&? Eﬁbﬁ{ﬁ | ohicg?] 3r éieﬁ‘b}qr' hiéos Fﬁﬁﬁ{%dd R 1s h; ldrogen )
ri phe or 3-azi do- r.ophe
s uat etk B Gfengd. BidEertionapey, s TR Plptea or
sebistititgd Eﬁ Ihldgyrs ogenaliexyCl PrafgrablykyR %n%b@tﬁﬂwut éﬂ’drogen.
Q{%éam&ﬂa}lut £5hrBY ¢ m&jr&XYneﬁﬁoﬂz' fire Fffr&%ﬁé@bgw R6 Hy8rogen:

rogen or azi do hyl . More preferably R6
ﬁ?@@%@@ﬁhﬁU§W§PP9qﬁ?°1s hydr ogen. 30 In ot her
prefeu&eﬂ@eﬁbb&uﬂﬂﬂ#ﬁn R6 and R7 are linked to forma

O Rl R R T i R o

fouwlmbmngMgéﬁm Tatilig iz 1:rg) &dﬁgb@r@zﬁ-iﬂgﬂlﬁ @fle c3’!52\1€R9 +N
Rii R NR/'N9 Usually, R8 is hyd

RO is hydrogen; h&ogen; C1_3 al kyl :
Preferably, R9 iRS® rogen; nethyl_ i “
met hoxy. More pref RO is hydrgben. serabl y, R10
i s hydrogen; hal®ge N' cyano; C1-3 al kgl undlibsti t ut ed

or substituted by hal ogens; or al koxy. Preferably,
RIO is nethyl; hydrogen; trifluoronethyl; fluoro;

cyano U@.Ba]ﬂewew ‘h Mb"g@n Bf ehREER dorBleRlp Rhg ds Qﬁ'ﬁfbgen. chloro or
trlfluoro %n%ﬁh% oro or cyano. Usually, Rl11

ﬁmi ‘erred enbodi nent s, R4 Ma
and R;'olsualy frd?nsthygsgbmrcmtdiksﬂh t;alz,gemmﬂuaw ruisixbistivated or

5L BShehR8 HyOhhPMidlpsl - sdicH ! dRY BB AP0 | Pree@Bf RYEHS Hydrogen;
chlore; bromo or methyl. Most preferred R13 i3 chloro; bromo or methyl.

Usually R14 is hydrogen.

Usually, R18 1 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

Rl is selected from hydrogen; Cj.1g alkyl unsubstituted or substituted by
halogen, hydroxy, cyano, methylthio, phenyl or 4-chlorophenoxy; Cs.g cycloalkyl;
halogen; ester; amido; nitro; cyano; amino; phenyl; alkylthio; alkylsulfonyl;

“alkyisulfinyl; heterocycle unsubstituted or substituted by alkyl group; or guanidine;

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

R3 is selected from hydrogen; Cj.4 alkyl unsubstituted or substituted by
hydroxy; halogen; ester or cyano;
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R13 Rda R14 5 O R N~ ORte N Usually. R12 is hydrogen
or halogen. Preferably R12 is hydrogen; chloro or 15
fluoro. Moru preferred R12 is hydrogen. Usually. R13
is hydrogen; O -3 al kyl; hal ogen or thiazolyl
unsubstituted or substituted by al kyl groups, such as
nmet hyl t hi azol yL Preferably R13 is hydrogen; chloro;
bromo or nethyl. Most preferit®d RL3 is chloro; brono
or methyl. Usually R14 is hydrogen. 20 Usually, R15

is hyde ' j 0 n r ! S e
YHE QgeR.{8 "EP%H gygg%gn,afrzé& S ufi RS tRhtel NESGibstituted by

referred conpoun especi al | referred.
F‘ﬂ"%en@ie R PLKERBGUbREME O bY (RIOEST @PheY] GTpEP Unsubstituted or
sbEaausd by efidd or Mildaaloges  phar maceutical ly
accep @pgglgﬁéts t hereof, are those wherein 25 Rl is
sel ected™fro gﬁ’%rogen; Cl- 10 al kyl unsubstituted or
subst RY i lewdireggn; hal ogen, hydroxy, cyano, nethylthio,

Phenyks of sdectdd RERRERRYY or €3 f akel @alunstiiutelat o@iestttuted by
gsq r gg%ﬁp; nitro; cyano; am no; phenyl; alkylthio;
A yl; alkyisuliinyl; heterocycle
unsubBY is lytdeakenr substituted by al kyl group; or

guanléﬂ@@ﬁﬁﬁ%&ﬁ@h@&hﬁi@'f&&%ﬁ@w en; Cl-4 alkyl
unsubstituted gr substituted b 0 hydr oxy

al kan®y R4nndoRe reap cfazs \tpgathes ,‘}-llhéq'%@'%tﬁ?z%l%trglg; theyfoligving 1H-
atdeyhideandgrrt e or [ (N-netho)y-N-nethyl) am no)

carbonyl. R3 is selected from hydrogen; Cl-4 al kyl
unsubstituted or substituted by hydroxy; halegen;

ester or cyano; 10 :R4 is sel ected fromRyydrggen; Cl-4

al kyl unsubstituted or substituted by hal gge

al kenyl substitu *hal ogens or phegyl~g

unsubsti t ut ed o&ﬂ:& bstituted by azido Qr

hal ogens; Rd4a RS hydrogen; 5 R5 is h? rogen; ?@ IS
y

sel ected from hydrogen or C 1-10 al k unsubsti t ut ed
or suBSts hydregdnpy hydroxy or azido; R7 is hydrogen;

or  RORARLs REtdGRnP fydrbf¥Hatbgin! €] Pabeyt )tk OPY! |

R10 is selected from hydrogen; halogen; cyano or Cj.g alkyl unsubstituted or
substituted by halogens; or alkoxy;

R11 i5 hydrogen;

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

R13 12
R4
R4u
8 *

R12 is selected from hydrogen or halogen;

R13 ig selected from hydrogen; C.g alkyl; halogers; thiezolyl unsubstituted or
substituted by alkyl groups, such as methylthiazolyl;

R14 is hydrogen;

R1b s hydrogen;
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10 or R2 and R3 can formtogether with the im dazole
ring the followi ng 1H benzi m dazole cycle R2 RW) *N
R3 *N)~NRl1 Rt/ Rl R8 is hydrogen; 15 R9 is

sel ected from hydrogen; hal ogen; Cl1-3 al kyl; ai koxy;
R10 is sel ected from hydrogen; hal ogen; cyano or Cl-3
al kyl unsubstituted or substituted by hal ogens; or

al koxy; R11 is hydrogen; or R4, RU and R5 can form
together with the 2-oxo-l-pyrrolidine ring the 20

f ol | o ghelpravigh thxGEors Atekdifl @lomPhyeitegenywiien 12 R73
RQe RI4 6 0 RN O16 N* R12 is selected fromg®

hydrogen or hal ggen; R13 is selected from hydro

Cl-3 al kyl; halogen; thiazolyl unsubstltuted
substituted *mfg?’l‘lﬁyl groups, such as net hyl )
R14 i s hydrogen R15 |Is hydrogen; 11 vvitﬁ;{\ e RrR"

.
proviso that' R¥ is djf di.oort when Ra Ra
RO Ro N\ Rs .N\™ eg%%?%?&h?’?a roup of forfnt]él a R

In a lprepeforead eptndiment of do I pRbior JBA CPYROA 0! formula 1, or
FOIRREAARaIBf adceitiBl fali thef@bf, are those wherein

R! is selected from hydrogen; methyl; ethyl; i-propyl; n-propyl; cyclopropyl; n-
butyl; i-butyl; t-butyl; l-ethylpropyl; 2,4,4-trimethylpentyl; trifluoromethyl; 2.2,2-
trifluoroethyl; hydroxymethyl; chloromethyl; cyanomethyl; 2-(methylthiojethyl; chloro;
bromo; mnitro; cyano; amino; aminocarbonyl; methoxycarbonyl; methylthio;
methylsulfinyl; methylsulfonyl; phenyl; 2-furyl; 3-furyl; 1H-pyrrol-2-yl; 1-methyl-1H-
pyirol-2-yl; 2-thienyl; 1H-pyrazol-3-yl; 1,2,3-thiadiazol-4-y1; or 1H-imidazol-2-yl;

R2 is selected from hydrogen: methyl; hydroxymethyl; (acetylamino)methyl;
(propionylamino)methyl; (benzoylamino)methyl; (benzyloxycarbonyl)amino; chloro; or

cyano;

R3 is selected from hydrogen; hydroxymethyl; chloro; cyario;

or R2 and RS can form together with the imidazole ring the following 1H-
benzimidazole cycle

R8 18 hydrogen;

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

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

R11 is 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-
diftuorophenyl; 3-chloro-4-fluorophenyl; 2,3,4-trifluorophenyl; 2,4,5-trifluorophenyl;
2,3,5-trifluorophenyl; 3,4,5-triflucrophenyl; 3-azido-2,4-difluorophenyl; or 3-azido:
2,4,6-triflucrophenyl.

R44 15 hydrogen;

RS 1s hydrogen;
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pharmaceutically acceptable salt thereof, are those

wherein 5 Rl is selected from hydrogen; nethyl; ethyl;

i -propyl; n-propyl; cyclopropyl; n- butyl; i-butyl;

t-butyl; 1-ethylpropyl; 2,4,4-trinethyl pentyl;

trlifluoronmethyl; 2,2,2- trifluoroethyl; hydroxymethyl;

chl oronet hyl ; cyanonethyl; 2-(nmethylthio)ethyl; =

chloro; brono; nitro; cyanol2am no; am nocarbonyl ;

met hoxycar bonyl ; methylthio; rmethylsul fonyl;

met hyl sulf n f .

1H- pyrf?g&l %@ ahd%@e %hfcfr% F—?légl%lerpﬁt}l 01%1115)& i E)yrrﬁ]ildeiﬁ?/ ring the
Wgalz%ldﬂﬂdlwl-m@dzl’%ﬂtlhi:ﬁ%ﬁ azol - 4-yl ; or

1H—|w1dazol 2-yl; R2 is selected fron1hydrogen;

met hyl ; hydroxynethyl; (acetyl am no) et hy

(propi onyl am no) hyl; (benzoyl am '

(benzyl oxycar borgt m no; chl oro; or,

sel ected from hydrogen, hydroxynetﬁy Ao {or X cyano;

15 or R2 and R3 ®° toget her wit 15theNi'n18azoIe

ring the following 1 benzi m dazole cycle a R8 RO

R3 is

I R3 . R!% isRelebteRIroM HlifogeR:chRBo;i fR1ohydr ogen; R9 is

sel eckad, s;{egemeﬁmkpﬁg%p%.gﬁ SHhs broRe! Qetnfiet hoxy: R10 is

Iectqg rogen; trifluoromethyl;
fluor &~ &BEPES®r nethoxy; RLlI is hydrogen; 25 R4 is
selecnéﬂhﬁhegmhydrogen n-propyl; 2,2-difluorovinyl;

pheny r ophe henyl ;
4- chi g?ésp clct ﬁd% prglf o%ophen ‘#&hng di £ uor ophenyl :
3, 4- Blﬁ#@ﬁk@ﬁhenyl 3-chl oro-4-fl uor ophenyl ;
g g gnfkﬁﬁ%&ﬁvﬁ&hﬁﬂ%btoﬁnﬂ,a@yﬂb brobOr opheny:
uor o oro eny
3. a1 HBshaGeD e i preRtron hiREah g

6-trifluorophenyl. 30 R4a is hydrogen; R5F13
hydrogen; 12 o R4, R4a and R5 can formtoge

t he 2-oxo-1- rolidine ring the follown
1,3-dihydrcréi= 51 - 2- one cycle ix R4 Rjiz

it h

ey

N

1/ N 1
R represents a group of formula R

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

RI 15 selected from hydrogen; methyl; ethyl; i-propyl; n-propyl; n-butyl;
methylthio; nitro; cyano; amino; chlore; or 1H-pyrrol-2-y;

R? is selected from hydrogen; chloro; cyano;

RS is selected from hydrogen; cyano;

or RZ and R® can form together with the imidazole ring the following 1H-
bhenzimidazole cycle |

8
R R

R1 a
:L:\ R’ N
1

N );‘N R"

R
R8 s hydrogen;
R? is hydrogen;
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R74 5 x 0 RAa RNORS N 5 Rl12 is selected from

hydr ogen; chloro; fluoro; R13 is selected from

hydr ogen; chloro; bronmo; nethyl; R14 Is hydrogen; R15

hydrogen; R6 is selected from hydrogen ; azi donethyl;

10 R7 is hydrogen; or R6 and R7 are linked to forma

cyclopropyl; with the proviso that R4 is different

from hydrogen when R R2 Rm 18 ~Ra L R11 R represents

a group of fornmula R 15 In a nore preferred enbodi nent

of t h&lP nwerirciedrizont airogeopoifmdwnethyl;dhuee; acyhno; or

phar q@%{lcdgl I é acceptabl e salt thereof, are those

wher ei Y°&B ect ed from hydr ogen; nmethyl; ethyl;

i - promt is Nsedcqdy I frond - Bytirygen; Hpkdpyl;t lz}zadmbi.—m}ﬂ; phenyl; 3-
no; _a - chlorn;, ar Lol - 2-yl S, .

SUPRTGAT, 993 A8 e pEOYE hfipthan 8 dfsoropnen 5.4

siflusrenbgnyly @mﬂry@ﬁﬁg@mﬂ’@yﬂh 2, pf-tguozerhergl: cf X ifiyprophenyl;

egsAflior¥pHehyll B2, 5-windarophenyl:ion §-dzlte-4, ohltewirsighehi;

benzi m,dazole cycle Rae RS RRL .NRs NR/ "N~ NR

25 R B%@?@r%ﬁﬁrogen; RO is hydrogen; 13 RI10 is

sel ectzads hifpmpdaydrogen; trifluoromethyl; fluoro; cyan;

R11 is hydr ogen;
or R4, R4 and RS can form together with the 2-oxo-1-pyrrolidine ring the

following 1,3-dihydro-2H-indel-2-one cycle

R13 12
Rl-
R4n
R‘14 o
5
R N 0 ot W*
wherein

R12 is hydrogen;

R13 1s selected from methyl; chloro; bromo;

R14 15 hydrogen;

RIS hydrogen;

RO 1s hydrogen;

R7 is hydrogen;

with the proviso that R4 is different from hydrogen when

RB

1 1 N
R represents a group of formula R

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

Rl is selected from hydrogen; methyl; methylthio; nitro; cyano; amino; chloro;

R2 is selected from hydrogen; chlore; cyano;

RS is hydrogen;

R4 is selected from n-propyk; 2,2—&1ﬂuorovmy1; phenyl; S-chlorophenyl; 3-
fluorophenyl; 3,5-difluorophenyl; 2,8,4-trifluorophenyl; 2.4,5-trifluorophenyl; 2,3,5-
trifluorophenyl; 3,4,5-trifluorophenyl; 3-azido-2,4-diflucrophenyl;

R44 i5 hydrogen;
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~hydrogen when &
i)

ey
R4 is selected from hydrogen; n-propyl;

2,2-di fluorovinyl; phenyl; 3- chlorophenyl;

3-fl uorophenyl; 4-chl orophenyl; 4-fluorophenyl;

3, 5-di fluorophenyl; 3,4- 5 difl uorophenyl;

3-chl oro-4-fluorophenyl; 2,3,4-trifluorophenyl;
2,4,5-trifluorophenyl; 2,3,5-trifluorophenyl;
3,4,5-trifluorophenyt or 3-agjdo-2, 4-difiuorophenyl;

Rda is hydrogen; R5 is hydrogen; or R4, R4a and R5

can formtogether with the 2-oxo-I-pyrrolidine ring

t he I$ BYqregtithg 1, 3- di hydr o- 2H-i ndol - 2-one cycle 12

R13 Ree RRL4&42503 P chh Rdin topethee iwithRb2 Roxbylepyorpdidine ring the

LS l.ected.fro thyl. chloro; bronp; 15 R14 is
ﬁé@pgggﬁ?diygnﬁy%ﬁggg%%meﬁgﬂ?S hydrogen; _R7 is

hydrogen; with the ,proviso that R4 imidifrerent from
RRO. NRa .N --
represents a group ormula R I nggt referred
enbodi nent of thgsilvertion, the conpou R
|, or pharnaceuticalN‘y acceptabl e saRl® thereof, are
t hose whe %g:is sel ected from hydrogen; nethyl

r

rei
nethyfﬁhﬁ%ﬁwﬁ? 0; cyan; am no; chloro; 25 R2is

sel ec®ed i¥ savtadyferrogdero: bromsy Bett¥liano; R3 is hydrogen;
R4 i s paeélerid@ekehy oM n-propyl; 2, 2-di fluorovinyl;
phenyl ;ys3- chl or ophenyl ; 3- fl uorophenyl;

3, 5-diE'rl|5§‘H?‘5°§FFény| . 2,3, 4-trifluorophenyl ;

2, 4, 5-R5rib bydrogamhenyl ; 2, 3, 5-

R7 is hydrogen.

Preferred compounds are : 1-(1H-imidazol- 1-ylmethyl)pyrrolidin-2-one; 1-(1H-
imidazol-1-ylmethy})-4-phenylpyrrolidin-2-one; 4-(3-azido-2,4,6-trifluorophenyl)-1-
(1H-imidazol- 1-ylmethyl}pyrrolidin-2-one; 1-(1H-imidazol- 1-ylmethyl}-4-
propylpyrrolidin-2-one; (-]-4-(3-azido-2, 4-djﬂuoropheny1)- 1-(1H-imidazol-1-
ylmethyl)pyrrolidin-2-one; (+}-4-{3-azido-2,4-difluorophenyl)- 1-(1H-imidazol-1-
ylmethyl)pyrrolidin-2-one; 1-[(2-ethyl- 1H-imidazol-1-yl}methyl] -4-propyipyrrolidin-2-
one; 1-[(2-isopropyl-1H-imidazol- 1-yllmethyl]-4-propylpyrrolidin-2-one; 1-{(2-metixyl-
1H-imidazol- 1-yl)methyl]-4-propylpyrrolidin-2-one; 1-{(2-phenyl-1H-imidazol-1-
y)methyl]-4-propylpyrrolidin-2-one; 4-propyl-1-{(2-propyl- 1H-imidazol-1-
yl)methyllpyrrolidin-2-one; (+)-1-(1H-imidazol- 1-ylmethyl}-4-propylpyrrolidin-2-one; {-
}-1-(1H-imidazol- 1-yimethyl)-4-propylpyrrolidin-2-one; 4-(2,2-diflucrovinyl)- 1-{1H-
imidazol- 1-ylmethyl)pyrrolidin-2-one; 4-(3-chlorophenyl)-1-{1H-imidazol-1-
ylmethyl)pyrrolidin-2-one; 1-{[2-{methylthio)- 1H-imidazol-1-yl] methyl}-4-
propylpyrrolidin-2-one; 1-{[2-(methylsulfiny)- 1H-imidazol- 1-yllmethyl}-4~
propylpyrrolidin-2-one; 1-{(2-tert-butyl-1H-imidazol-1 -yl)methyll-4-propylpyrrolidin-2-
one; 1-[1-(1H-imnidazol-1-yl)cyclopropyllpyrrolidin-2-one; 1~{(2-methyl-1H-imidazol-1-
ylimethyl]-4-phenylpyrrolidin-2-one; 1-{[2-(methylsulfonyl)-1H-imidazol-1-yi] methyl}-4-
propylpyrrolidin-2-one; 1-[(2-0xo-4-propylpyrrolidin-1-yl)methyl)- 1H-imidazole-2-
carboxamide; 4-(4-fluorophenyl)- 1-{(1H-imidazol- 1-ylmethyl)pyrrolidin-2-one; 1-(1H-
imidazol-1-ylmethyl)-4-(3,4,5-triflucrophenyl)pyrrolidin-2-one; 4-(3-fluorophenyl)-1-
{1H-imidazol-1-yimethyllpyrrolidin-2-one; 4-(3,5-difluorophenyl)- 1-(1H-imidazol-1-
ylmethyl}pyrrolidin-2-one; 4-(3,4-difluorophenyl)-1-( 1H-1midazol-1-ylmethyl)pyrrolidin-
2-one; 4-{3-chloro-4-fluorophenyl)-1-(1H-tmidazol-1-ylmethyl)pyrrolidin-2-one; 4-(4-
chlorophenyl)-1-(1H-imidazol- 1-ylmethyl)pyrrolidin-2-one; 1-(1H-imidazol-1-ylmethyl)-
4-(2,3,4-trifluorophenyl)pyrrolidin-2-one; 1-(1H-imidazol-1-ylmethyl)-4-(2,3,5-
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trifluorophenyl; 3.4,5-trifluorophenyl;

3-azi do-2, 4-di fl uorophenyl; 30 Rd4a is hydrogen; 14 R5

i s hydrogen; or R4, Rda and R5 can formtogether with
the 2-oxo-l-pyrrolidine ring the followng

1. 3-di hydro-2H-i ndol -2-one cycle 12 RIs R4 Rba R 14

s ORN ORs N 5R12is hydrogen R13 is sel ected
fromchloro; bromp; methyl; 15R14 i's hydrogen; R15
hydrogen; R6 is hydrogen; 10 R7 is hydrogen.
?ﬂﬁ%ﬁﬁﬁﬂl}ﬁﬁfﬂm@l Hglena flﬁ(lH imidazoll 1-ylmethyl)-4-(2,4,5-

- azo nmet ol ¢
ﬁf%g‘afgﬁf&?ny QPW%%%'P?G '@né‘ﬁ rroW(]:h n"%gﬁml]l Hibbbnyy-a-
propBpezilidim-2-ode; 6nett‘ny1fl|—!£&amrﬁquyy]p1m'olidjn- -ylmethyl}-1H-imidazole-
g %&bbﬂﬂ@zloﬂ& hadl PR {dghaoRY yﬂﬂﬂeﬂﬂllﬂr -@&; @@ﬁ'&ﬂuorophenyllple‘Ohdjn

e L S T

gdrﬁﬁﬁthij/el )1ﬂ@zrie[rﬁilnb-dmﬂdamlel-yl)methyl]—4-propy1pyrro]1din— -one 1- [[2 4-

Fﬂlor% fl-?s:ﬁ %ér%? 1 %gée&gﬁ-&’@ LOPRERYE dpndafirbirbid a2k h=(s-
@Tre#%m%zoli— D1 (3.4. 5y HeRoR e RYTERUG IR R 190 L iPefRo-4-
3:425- trmi@rophenyl)pyrro]idm 1-yllmethyl}- 1H-imidazole-4-carbonitrile; 1-{[2-0x0-4-
b £ 23, S0PEORY Iopte bl bty BRI 4 oo AR B AL
mmm thatzestty)-4-bhenstryyiolidia-Zmsp -y Hii-smidarol-1 7l efby1)-4-

Bﬂﬁﬁy b=dnkt 1- (ﬂz-@ﬁ?—@l[z b5-trifluorophenyl)pyrrolidin- 1-ylimethyl}- 1H-

%méngﬁ;ﬁx %bt{rti%l ?—X—ﬁﬁ & Oltﬁl-@‘sgdé%gfuord%nﬁ]pyrmhdm- -yllmethyl}-

Y- umrisln bojd-6-pembonttitidi (1) 24B1980-4-(2,3,4-triflucrophenylipyrrolidin- 1-
§1wﬂethﬂﬂﬁthﬁiﬁhgﬁ@9baﬂbo&um9qi)hw@oﬁo RARBM RSB PR Slidin-

Fvimeopl e ooty (- Grgpt Byt epsr i

dyr{cld Ry Thinéthyip HMinnazyle B-dadhdnitrile; ()-1-{[2-0x0-4-(3,4,5-

Q{H 85’6@@% J&B%Jﬁ ”;'y Rﬁé llhq.gﬂia%iﬂgfh@carbonitﬂle (- 1-{[2-oxo-4-
@Moﬂﬁxﬁlﬂ]pmpw oigethylj-1H-imidazole-4-carbonitrile; (+)-1-{{2-oxo-

444,4,3-thinRdd h;lyﬁe? i Shrolitint Py 1RactRY 1 1HHt dapdlévtlcarbbnitrile; (-)-1-12-
o Lr 1.N one

S P Y PR PR Ry ittt 1 R AT

{i3-oxpr4-{R/3. Ednﬂmrnpl'gnmﬂwrrolidin— -yilmethyl}-1 -inﬂdazole-tl-carbomt'ﬂe, -)-
iq[b(ogo-hfté ta;SiAbrophrdylibftadalre 1-y ik 99t h -t deorble RO DiRtle:;
FIE e e B s ereeb ey Dp e S B e Rl S ppgemiote

1{{¢{oRe-#re(2 3)H- trifdorophelybpyrrdlidin- 1-ylimethyl}- 1H-imidazole-5-carboniirile;
e Lot stk iYL RN i Ly et gﬂ Hdin-2-one; 1-[(5-
{ iy -1 -imid}?;z:ll Sllilyl'lfr:?e?hyl'l 4-%&&1%-;0 d?n?i-fon FO pxgn)}l 1141 imidazol-
1-ymethyl]-4-propylpyrrolidin-2-one ; 1-{(2-ethyl-5-methyl-1H-imidazol-1-yl)methyl]-
4-propylpyrrolidin-2-one; 1-[(2,5-dimethyl- 1H-imidazol- 1-yymethyl}-4-
propylpyrrolidin-2-one; 1-((2-chloro-1H-imidazol-1-ylmethyl]l-4-(3.4,5-
trifluorophenyl)pyrrolidin-2-one; 1-[2-azido-1-{1H-unidagol-1-yijethyl]-4 -
propylpyrrolidin-2-one; 1-[{4-chloro-1H-imidazol-1-ymethyll-4-(3,4,5-
trifluorophenyl)pyrrolidin-2-one; 1-[(2-bromo-4,5-dichlore-1H-imidazol-1-yllrnethyl]-4-
propylpyrrolidin-2-one; 1-}{2-chloro-1H-imidazol- I-yl)methyl]-4-propylpyrrolidin-2-
one; (+}-1-{[2-0x0-4-(3,4,5-trifluorophenyl)pyrrolidin-1-yllmethyl}- 1H-imidazole-5-
carbonitrile; 1-([5-(hydroxymethyl)-1H-imidazol- 1-yl]methyi}-4-propylpyrrolidin-2-one;
1-{[4-(hydroxymethyl)- 1H-imidazol- 1-yllmethyl}-4-propylpyrrolidin-2-one; berizyl 1-[{2-
oxo-4-propylpyrrolidin-1-yljmethyl}- 1H-imidazol-5-ylcarbamate; N-[(1-{{2-0x0-4-(3,4,5-
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propyl pyrrol I di n-2-one;
1-[(2-0oxo0-4-propyl pyrrolidin-1-yl)nmethyl]-IHimdazol e
-2- car boxam de;
4- (4-fluorophenyl)-1-(1H I m dazol - 1-yl net hyl ) pyrrol i di
-2-one; 1-(1H 30
|n1dazo|-|-y|nethyl)-4-(3,4,5-trif|uorophenyl)pyrrolid
i n-2-one; 4-(3-fluorophenyl):4l-
(1H—|n1dazol 1-yhnet hyl ) pyrrol i di n- 2- one;

Bik3rapn 1]&:#‘.%1?@912 %:}M]EQ uﬁl}(ﬂ-i‘hﬂ&azGﬁg hmdenyljacetamide; N-(1-{2-

ylnet I)
o % (5 X Bismabipryaliding ryjimethyl b iigdagalbat hyl ) pyrr o
jrl}rd&tﬂyl]b%nfﬂiitﬁde N-[(1-{[2-ox0-4-(3,4,5-trifluorophenylpyrrolidin-1- yl]methyl}-lH

ababof Bt oadulibal ophe Wi cekadAhL Y AEQbh A bB IR bicin-

%ﬁn@rloﬁb%mﬁhﬂ 1 H-Hehpmiighzdia - pimatbylhéerdny Dyppddiot 3-efich 42prepyl-
é% II'H'—ISEnQI?rE@JzoIlI yhaehiyiiro @(ﬁn 2- one 1-[{2-1sopropyl-1H-

4zl Eafb henﬁg}r&) ”O% El-quﬁ 1-{[2-(triffuoromethyl)-

tfﬁwbﬁm;mrdapebielnyllryq@ﬂmnum—zzamnbﬂz (methylthio)- 1H-benzimidazol-1-
ﬁaghrae%{z.y ! 1)[(2451:5%0 APBenzimidazol-1-ylmethyl]-4-
trlfluoro hen pyrrolidin
Fropylp 8%914%@“{3%&16%3’8 éifobenm&*ﬂ%mymthﬂ-*
POPYIP PGS Rioikk {1 3620038 4-re ptpsirrolidin- 1-yljmethyl]- 1 H-benzimidazol-2-
PableGauNe BT RRIN Bl Alubiadr ¥ L HBLAY 4 5l o8 0b Sne
i-1(ppethyly G beramigreeid olmethy  irRseprprrolicins2 2o oS, §-diepthyl-
Dpipeiiitin) Ry sIF 10} llrﬁ’étﬂylﬁ4 -prépPyrrolidin-2-one; 1-{2 fsopropyl-&-

AR St e L.
H-beodmidand-1 ﬂmqﬂnﬂhﬂropﬂpymmﬁ;mp WiProsp¢tnypyimicaidin-1-
ﬁ)n?etﬁy‘lﬁz pilap%( FasEy ‘enzimldazole«E carbomtrﬂe 1-[2- efhvl—‘i [triﬂnommethvn

gﬁ—&% desils ]dm’in%ﬁi‘l@w %7(]3‘ one tf’ propyl :. [bfdﬁl pyngpz -yl)-

Birbenagenidelzolii- yjhlz&thyllbygtbl)dm&h)ylbl 1-H5-{18orb; Bptopyif | Hibercyingtnzol-

I ﬁwﬁﬁﬁm
Vgﬂ:ﬂé!ﬁﬁ?d;?}:ﬁﬂ eny%) pyr r oI 1 d tﬁ# 2»(1? F 1 ﬂ IHimd
‘a%ﬂna 2ol #@rﬂpﬁ sdpoues 1d bmethosy 2 propyl- 1H-

HeBizidini Gazol- uyl)me&@nmelﬁmbjlpwdudﬁwﬂm dz-playre@ydxp-41H-i m d

o e R d%pymcafwdﬂ*rﬂa b
((ne}hyim(oj_qthylﬁ-ﬁ-@aiﬂgpmmeyh gqnpnndazol 1 yl]methyl}-4—propy1pyrrolidin
mbwyimrﬂueird Mb&tyllmﬁ benzimidazol-1-yl)methyl]-4- propylpyrrolidin -2-one ;

LMEAMAIL AN
Z-one; 2-qytioproppl- 1H(2 2x6-4ipr0mm1§diuﬂlﬂmdﬂ})p}ym@bmﬂmﬁalmly15-
%ﬁﬁ#@@ﬁéi4&*b@ﬂLj bﬁWQMQﬂFuo k gﬁng rroI|d
e oy o o s s Lop R 1 benArsidol Ynme?hyll

4£-plopPipffraiding-ahe( 2-[(3;fhiota-2- idopmpﬁpl}bbgdz)qﬂ;ﬂazobnm)nmhyll -4~

T Y A L b
BYPARYT ?1%%&9? “§¥clqnromy- ey AF ARl L-ghmethyll-4-
itropyldyr{diidiroR-0nd- I @2-bopropyl-6-methoxy-1H-benzimidazol-1-ylmethyl]-4-

N A AL i Prdbytbyabildi® Bpbetrbliba. (1) 960k 8o 4-
st Iirbsnmdﬁmkfﬁ piAIR¢1H-tnidezol-gtyiretrfporometiyh 141
lﬁﬁﬂh&ddbop &ymemsrnm;&opyé dj{alﬁorﬁ% 0-{BQ1uoro-2-(2,2,2-

o AR LR Ok b Y L

, %hxtlﬁrlopylhﬁmqsh@wym Psreziaidazi- m-ynmylhyﬂ-étmwy}lpmhrlwwaml efl6-

-4-carbonitrile; (-)-1- {[2-o0x0-4-(2,3,
in-1-ytlnmethyl}-1Him dazol e
[ 2- oxo0-4-(3, 4,
fn-1-yl]methyl }-1H i m dazol e
o-4-(2, 3,

5-trifluorophenyl)pyrrolid
-4-carboxiitrile; (-)- 1-{
5- 1r|fluorophenyl)pyrr olid
- 5- carbonltrlle {[ oX
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nethyl-lFLinidazoI-I-yI)nethyII-4-propy|pyrro|idin-2-o
ne; 1-[(5-phenyl-1Himdazo

) et hyl ) - 4- propylpyrrolldln 2-one ;

-ethyl -5-nethyl -1 Hi m dazol - 1-yl ) met hyl ] -

pyl pyrrolidin-2-one;

, 5-di met hyl -1 Hi m dazol - 1-yl ) et hyl ] -4 30
Ipyrrolldln 2- one; 17

-chloro-1 Himdazol -1-yl)nethyl|-4-(3, 4, 5-

l‘ -1-yljmethyl}-4~propyl lidin-
SRS YL i o
5y L B2 s fiiugrpctyll-1H-bs 1-1-ylimethy

Jpr 16 byciolidn-brkt; l‘*r@r@m”ﬁm)mmwiﬂquxpsﬂm]gH -benzimidazol-

b ARDRPRSHL L P 8 i G iauopometiy i bnstmidas 1

prﬂwpﬁyﬁgﬂﬂpmpylgymolﬁjrbﬁ-@ne 1-{[2-cyclopropyl- 5 gtrome y
brehdiudaBbior ﬁméﬂnylﬂh%?ﬁﬁipyﬁwdiﬁmmyuipr@ypnewm;mrel 2-5l)-5-

[ugr e}hy@xg-i h)e %m Ea‘gﬂtl rylllﬁethgl} irr one; 1-(1H- Jmldaf.ol ]l.
I(;gthyﬁ Blcimydrm;ghmdbleﬂ -Bne; é&fﬁggﬁltﬁfﬂﬂﬂ@f az&[ 10}’1me1llhr3]fl g
]cm(;{rd?% &P@%&@S’&t B\ehibrol i b BEA-1 b [BAdihy dbo {REipiol-2-
0] 4epprpci DRSS el L Agp e S el DUbE PPopY
| pytazal i-ginetiRA)on 8 dilydra- 2 indbl-2-0Re; 1—(1H—1mida.zo ~yimethyl)-
orﬁ&hnﬁnt P! gi q:;?;gdo%rbn@ MfD-od- B)BL&in}dibilmLﬂami—ﬁﬁnathﬁ]am-

B s e L e L L
Vindmebiey daset@nd.de; N[ (1-{[ 2-
0X0-4-(3,4,5-trifluorophenyl)pyrrolidin-1-yl]nmethyl}-1

B m gpre"?m%{ ;)g &&%&J a@@rhzﬂﬁ-ﬂﬁdazoi 1-yimethypyrrolidi-2-one, 1-
tTTE] di
e R e T
lpréﬂ%ﬁwmamdaaqllﬂsmmﬂmumphgpwlpgmonm@ngl-g-
I glyﬂ%ohldin[ %Foge (+)-4-(3- dol—z 4—dlﬂuoropheny1)-l {1H—imidazol 1-
e o
|odél lmatimﬁrdpmnﬂqmdhzm Eylhmihylll_-‘l-[P(‘@ylWUph@p;ﬂ or;p Rel{2-methyl-
ﬁmfé'afo"i‘ 7103{1 %%IHnéIﬂ QQ;‘AEPALH@&I- fli-pRogy P EH-imidazol-
opy

1H¥%r@htbﬂlmm ?LDW ]( @ ri}%ﬂz?lo} “Yigethy)-4sRrepylpyrrolidin-2-ane;
1t)(i PRt Bt pevry tyiroiadiol2-ne; 4-(2,2-difluoroviny])-1-(1H-
#@oﬁ#}mé]aﬁipgr%hﬂr of el ?—ké“d%o;%ﬁanyl}d -(1H-tmidazol-1-

2|n1dazo

pylgpgt}yﬁgyrr@dﬁrugwng._ Joiigs{methylthio)- 1 -imi&a)t/:{ l yf]lmeglyll-tl—

1p1bbﬁp§r@$ﬂcﬂﬁ—ﬂgﬁh§-[@-mbﬁyb&Hﬂmﬁed:elzbﬂme%lﬁ] frerbigylpyreplidin-2-
bES X E)ﬁ{l{)l% h 1-1- lmethyl lidin-2-one; 1-(1H-imidazol-1-
azliﬂgﬂ) 457{3} gé-éﬂlygqﬁripq%;qrgo dllit?m—lz-gne g—?é HXmJopl]ienyB eln&hqlngdazol—

-Prﬁﬁetﬂﬁ Dy Epsiidih - bieen 2435 diokopbenyl) etHyrhiiazpl-3r opy| pyr

Y (v 3,4- o phenyl) -1-(1H-imidazol-1 ylmethyl]pyrm]idjn-
éﬁ%ﬁ%’fﬁﬁf‘ﬂqﬁ%&ﬂaﬂ W Yzt TSl Rl SR B s
BRPE ) IR DEI-trdidyso) Iptaleyhl)pserpltcip 2t quer k-OVH-tnidazpl-utmethyl)-
r - Y -
(# ﬁ f% I‘ﬁ]%r%(%)1 113 ﬁgrlﬂpﬁ%d&%]om da(zlcrr)I I hnidazz]nl Ylﬁ&th%n sz? gpy
| byfcombaRTheyTHiIn 2y, Bk L Vit s
1Hﬁbﬁfdphm1ﬁngrﬁbndmw c)ﬂe’el-l'(y-ln]lt-tdlv-l Brimpdazelyk-ylshetylh4 48, 6.fe;

13 LLAQAY O é 3 4,5~ triﬂuorophenyl]pyrrolidm-l~
n2|n1 azoI

py! - “

mq:pzthd A E(ZP‘FTZr?aF‘P%“H#e ikprapatno Tikidkaa Tyt il
ﬁlldiﬁ-mdrnei iyts]cm&yﬁ}imledp)ﬂ]npa}hjrlb‘Hiﬁﬂ = 2- one;

4 propyl 1-{[2-(1Hpyrrol -2-yl)-

1H benzi m dazol - 1-yl ] net hyl } pyrrol i di n- 2- one;

1-[(5-fluoro-2-propyl - H benzi m dazol 20

1-yl)

1 {[6- nethyl 2-(1Hpyrrol -2-yl)-1H

Hi Ll e] H-bl—‘l—‘
-~
~NT S~
8 N< NO I\J

|\>
o
N2

met hyl j - 4- propyl pyrrolidi n-2-one;
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propylpyrrolldln 1-yl ) met hyl ] -1H benzi m dazol e- 5- car bo
nitrfle ; 1-{[2-]2-
(rmethylthio)ethyl]-5-(trifluoronethyl)-1H benzi m dazo
-1-yl I met hyl } - 4- propyl pyrrolidin 25 2-one;

1-[(5-fluoro-2-isobutyl-IH benzi mdazol -1-yl)nmethyl]-4
- propyl pynol i di n- 2- one ;

1- {[5 fluoro-2-(2,4,4- trlneﬁﬁylpentyl) 1H benzi m dazo
1-yljmethyl}-4-propyl pyrrol

tEﬂWEP%eﬁw%cpwhﬂmfﬂc@e@w @ﬁ%?ﬁ%ﬁp&ewnfmﬂ%t hyl

yilmEtyh errziniti haeol-exrbonticis: bdi&qmrﬁl 8,4, 5-trifluorophenyl)pyrroli

LS00 B O RYL 1O, A0l B Y b 4 Py 220

pbﬁpxlgyrégl@ﬂrb%waayﬂ Tégﬁtzi%%’ rlﬂaLEéﬁ’Zb %@%F?S’PYT"{H“} PRy

1HBOxA4 113, 0 pykiPyG b el pyrddinel-yllmethyl)- 1H-imidazole-4-carbonitrile;

) [(i (:éloM }’195 gfoll g%ﬁhgﬁ%fh 4l e nat st R A bl et ] 1-2-

a@drtlzt P}y ey PR PrAPga bR < o T pipra 1
yi)ﬁrettm]o:pwopyipﬁ%uddi 2-0Re: GH)eL-{[2-0%0-4-(3, 4,5-triflucrophenyl) pyrrofidin-1-
ﬁjr:[ 1}":%&9 lﬁé/l %z?/)?syé Faﬁg Eg@ﬁyur! LR PR PipFRaRin-1 vk ERA By
PrOpY-AT e e - ERaRSRIE: NHZR AP oY it 1 |
beﬁzmﬁﬁ:mayi pmhétairu-mpmpg&p@ﬁeudm-z one; 4-propyl-1-{[2-(1H- pyn-ol-z-yn 1H-
1 glggétﬁ?ﬁﬂir&zﬂ% diflal ailenx hssﬂulams%yaﬂyr ﬁmﬂ&m&a&m

en

az zi m a | e-5-car boni 5 Dmethyll-
ﬂ)n{e[ﬂzdlci Ppomﬂma%lﬂn %%P)%%“WH P18 #M’ﬁ?’f"j T yimethy
n&aa:me;cfia;cﬂﬁ sicaﬂbbﬂunfﬂt% rwlta-me:pmqswrpwlfm bmzmigazehéﬂ o
(&) ne; 1-(1 azo lmeth -1,3- djhydro-ZH -indol-
ﬁﬁﬁ%&éﬂi EZ%F 123?I ?ﬂ'iés;l?]lzloz diher Zrﬁet Ql%{ é-of{e ggfﬂyropl
[@thi@rzepw&ne&lynatmwo&mmw -2rioge el HHmjdezelet- iy ethyl)-5-
:Bet?;ﬁf’ | Bycgﬁy%é Qf{’}%cfo 9,%?1& (6 LRlo!2-ax0-2,8-dihydro- 1H-indol-1-

gyl HfEﬁQFFME@PHQH¥PﬂFdaZOI 1- ylnnethyl} 4- propyl py

| . ]
1. (1 A ompnds e d Ui amips i) e pregyln
%pmﬁwm@mlpkﬂwmgyﬁmpﬂmﬁ:@y%%m ()-4-(3-az
(ﬂlﬂgérgﬁl‘z{érwh -1((h B-ténliiagd)- )12ylmhﬂ1'§rﬁﬁﬁ—fdhﬁinbmbﬁﬂﬁlmfﬂ3)azﬂihkw Zi

az -

Fhesphept bR IR BRI For 2 deprono
ﬂHwtdIMh Y motyleppyidpy ook |4di3rf31@01‘@?1@ﬂ¥1) 1-(1H- mdaeql
%n& EHQ—BMJ‘: IQI?L(Eﬁelﬂi 1Hh)-Q PBgHzb 1= Lyt imethyl)-4-

S U e m i ol i
e uftllumnmamwn)mmyn bda,mmamphmyypm@adnyz?py 48 d

5-difl h 1-
A LM e Gt

I-bim;ﬁ%z.o I-Q'M}WP% 1-4- °§‘F { Wda_pbl ~ylmethyl)-4-(2,3,4-
drlfnwlcr ﬁjpmﬁtmin 2-0a8el-(1H-imidazol- 1-ylmethyl)-4-(2,3,5-

g—ffF 20 1)g§&5ﬁdi£fb 4829 i AR DY Vimetnydr-£idwgr o- 2H-i nd

riffuomphenylpyrreidin 2 wagiol-13-niFrnEi idpzol- Ladlmetiylr b BA4L 1 nd
S nyl)ﬂ)yﬁbﬂcﬁhi Q-ohe;(1L{{$-oxo-4-(3,4,5-trifluorophenyl) pyrrolidin- 1-

ﬁ%%g@gmyo ot L QY dind itk A+
Pmphbpmhdsn@rﬂmdk tbs thtm&bﬂmiﬁamlré-yllmeﬂlyll-«i (3,4,5-

%yéaldiixh!%e k- t1liﬂﬁduuamlth-)ynﬁ&thw+p&bhy1pymndm -2-

|n1d zol car t

o5 (5 1c‘|’1ﬁd%da§°‘§>cv st anfbprrommsrt  pieeilty . o
hhkhmidamukﬂwﬂﬂﬂﬁﬂﬁbuﬁhnﬂmhaumEwhﬂﬁ@lBﬂ@&ekﬂ Wﬂl
conmpounds are:

1- (1H i m dazol - 1-yl met hyl ) pyrrolidin-2-one, 1- (1

H i m dazol - 1- yl net hyl ) - 4- phenyl pyrrol i di n- 2- one;

1- (1H i m dazol - 1-yl met hyl ) - 4- propyl pyrrolidin-2-one;
(-)-4-(3-azido-2,4-difluorophenyi)-1-(1H i m dazol -1 -
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yl met hyl ) pyrrolidin-2-one;
(+)-4-(3-azido-2,4-dlfluorophenyl)-1-(1Him dazol -1 20
yl met hyl ) pyrrolidi n-2-one;

1-[(2-ethyl -1 Himdazol - 1-yunet hyl | - 4- propyl pyrrolidin
-2- one;

1-[(2-isopropyl - 1H—|n1dazol-l5ynnethy||-4 propyl pyrro

i di n-2-one; 1-1(2-nethyl- 1H-5% dazo

| -y1l) met hyl1ll- 4- propyl pyrrolidin-2-one;
ﬁnmaaplyl-yl]mﬁbﬁi-p{mmpykﬂdhwmmm [+-1-{[2-0x0-4-(3,4,5-

(5 1!'3?&'_'_ | hﬁ(ﬁfdﬁ' %i]lﬂ-ﬁ&lgﬁ dazole—S-carbcnlh'ﬂe 5- brome—l (1H-

-4-propyl gyrrofl di n-2-on
émidazol— ~ylmethyl)-1 3-d1hydro-2H—in 1-2 -one; 5-chloro-I-{1H-imidazol- 1-ylmethyl)-

(} 3~djhy(iﬂd‘EHJﬂuﬂﬂEQJnell-I/1PD'ﬁﬁihyéo) 14ampst ) $-metiy®1 | Bdihy dro @H-
é A 4 829% x?]y?/cljxgy £ 8.%1? é,roHl-Pﬁ izn%ok 1-yJmethyll-1H-midazole-5-

azo
4Eﬂ@ﬂmﬂ%wophenyl) - (1Hi mi dazol -

yl met Mek) @uigorhiglil: @=L azido-2,4- d.iﬂuorophen 1)-1-(1H-imidazol-1-

1}%%@W%Dgﬁﬁn“ 'an)z (%- = S—azgd%ZQOJl _dJ.ﬂil YOP. enyﬂyl ElH—i.midazol 1-

thémyﬂwﬂwm}lameraa@ﬂda B4 Hifinerohlydrly}-4-(dHamydagsir I-ol i d

Jﬁh&hﬁlﬁ?mudm 2one
uoropheny ~A-(1Himidazol -1 -yl methyl ) pyrrolid
n- 2 on& EG'TH. ﬂgrzacﬂceq:ab e salts” according to thé idvention include

yhaaphyﬁhnyéamd1ﬁmnnﬁﬁhuﬁmmphﬂnyhﬁmymnﬂhdﬁ&mc&mpn&ﬁsof
ik r -1-(1H i m dazol 30

?§ylnek%&I§pyr?% I di n-2- one;

4- ( 3, Fhdippidipdrdisioh ealy Fformiof @Ppmipﬁﬁﬂdie@ d¢rogula I that occurs in its free

)fbrﬁiﬁhei"é( bddydabh Al Btied 1185 %&Lﬁ free base with an appropriate acid such

AP (a.H] iﬁo d!?rl;lto‘ ﬁtgkr:lo or exa¥nplg JI{ygiro c su %2 Ih}&r_oXhlgE(t: It;]ly hy)d?c}gronﬁc

sulf@ric riltwicorospharteradhtbe ks o ax biganiciadidz slch sy forrestamyile,

REE O, A

O R SR Sy, ppspot ety s st sposot

ﬁ]éale a Pr £ pycFng:t ]‘laanesulfonic ethanes

bef@ndsulfohici pltalaermptieonyd, ):pglatmml $aﬂcy‘]lic2p ﬁmﬁmsahcylic pamoic and

%ﬁé#$g|n1dazol 1-yhnet hyu-4-(2,3,5 35

tri uoropheny%%p rroI|d|n 2-one

1- (1H The compyyn: g a4:1d3c protons may be converted into

t‘l‘.hﬂ:if ’rhmil:(&ph&myla):wr nmi tdiicrbage adhﬂﬁon salt forms, e.g. metal or amine

tr] § %a' IHcta& ;?flgl"r%?g?@?}a cf]D %%C{%M'gaélc basck: Rppropriate base

orop
palt [fﬂz:r@%clude( éormp | FRMSHLBHEHE P and| cagh qlialine metal salts,
yeld. uﬂﬁlhml $odiuh,| pokEael, nagneakii Odldivish IsElts and the like, salts with

pr% y‘i RovS 014 §TL m%ﬁ% g‘ucamiYnLgnE}d?'Xbamine salts, and salts with amino

rciﬂ(sgu@mqur ercpmplei afdinise. fysipe prdtelike. 4- (3,4, 5 18

trifl m&%&h@ﬁé’dﬁ Qaaf foahs drbeledRV@ted into the free forms by treatment
ri,fl uorophenyl)pyrrolidin-1-

(2- oxo-
QTé%ﬁﬂ P Pﬁ*ﬂ%%ﬁﬁe 4-carbonitrile;
1- ([ Zﬁbmounqsaqfdhéﬁatmmall aod diptirosalis Py be iol thelfomml of a solvate,

WdiEL E}.’[dll}dea R Pﬁ 1@%‘!& {dvbdi®on. Such solvates include for

%ﬁ%ﬂé? FL|n1dazo Exe) 4-

(-) - 1 Mahlof tlﬂecbambuﬂds)tm fetonid 1) and-spine of/ibey mitethetiiztes?hava at
?easﬁox)e' éztge e%tlcfcle 9 in4ﬂ1(al?‘ tﬂcﬁ'ﬁlﬁ? f s‘:éﬂ&genic center may be present

r Op o p@ﬁ@@gp%,cﬁq;q pp@ 8 no on is used in correspondence with the
iuM desehibat o ﬁ.ifbwld@mh i5yloreptibgd.] - 4- (3, 4, 5-trifluo

rophe ol i.di n- -] 2-
o) do T pHSeR e gieter 0 afcpPpmgac omms Pagh o eRgmegte end
one; 1-[(2-chloro- IFL|n1dazoI-|<
yl ) met hyl ] - 4- propyl pyrrolidin-2-one;
(+)-1-{[ 2-0x0-4-(3,4,5-trifluorophenyl)pyrrolidin-I-
yl]nethyl} 1H i m dazol e-5-carbonitril e;

[(2 0X0- 4 propylpyrrolldln 1 yl)nethyl} 2 10
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1H benzi m dazol e-5-carbonitrile;

1-[(5-fluoro-2-isopropyl -l H benzi mdazol -1 15

yl ) met hyl ] - 4- pr opyl pyrrol i di n- 2- one;

1- (1H i m dazol -i -yl met hyl ) -1, 3-di hydr o- 2Hi ndol -

2-one; :
5-brono-1-(1H i m dazol -1-yl methyl)-1, 3-di hydro-2Hindo -
| -2-one; 5-chloro-I- 21

(1H i m dazol - 1-yl met hyl ) - 1, 3-di hydr o- 2H-i ndol - 2- one;

1- (1Hedipsaagbs f%nﬂtﬁlg Q[trhé@ ﬂ»e prepared by hydroxyalkylation of a compound
IO-

‘ﬁ"(%”% |"§Fg'lﬂg Kya90 anﬁ@gﬁgﬁ%ﬁccorgqg tp the equation:

yl)nmethyl ] -1H i m dazol e-5-carbonitrile. 20 Most

preferred con‘poungas are. R

1- (1H iRy dazol t hyl ) g yl pyrmidin- 2-one;

1- (1H|=<1‘a 1-y}rreth 1) - Ré ro pyrrolidin-2-one;
(-) %ﬁg Z, 4- :

di fI uorop nyl) - 1 (ITHim dazoJ;Jio)Al met hyl ) pyrrolidin-2
-one; (+)aA4-(3-azido-2,4- I

di i | uorophenyl)-1-(1H i m dazol -i-yl nmet hyl ) pyrrolidin-2

- one; Tifls (ehclorthinky bOEaMEdyht)bylheating the pyrrolidone derivative with an

élldf(‘téy drg%so f}xeé{cf ?%&vgz D)g@é(crhr a%l aﬁzag%fﬁ—cgaggaﬁde in the case of

gprln@lﬁhlgad)awrth@pqemqqe of gypecld or a base such as CF3COgH or NaOH.
1-([ ZTﬂéﬁHb)ili%rléb o) foriblal £te 2@kthdsizek luaBighytinbr ébnventional

r i one
el BB Pt el eor or rmmpl Prolecy e By Plspstes B
Verdsg M.oBerng A., Org. Prep. Proceed. Int. (1995), 27, 273-303) or methods
deseribEd ﬂﬂ@?x&hoﬂﬂ Bt Byinbadon(Wob13ed7del | uor ophenyl ) py

rrolidin-2-o0one;

1 o or Bt apaibes srrbdbmpat, SR PRI IR, D781 thF el

foemnuié-1(vaebeinl RF lleid motytterprépardd by transformation of compound of formula

fl'ﬂ?iH_ o gﬁ%z M_JE?E%%E%/ P:;%lrr&h% b Qn@reﬁ@lﬁ’on of this carbamate with
# FOFPRIBYAS laly Hat it

1(1H—|mdazol-l yl met hyl ) - 4(235 : RY
trifludhophenyl)pyrrol f n- 2-one; "W\, g R‘h
1- (1HRmydayol -1 -yl meRfyf T - ( 2, 4,'é~ R o

triflpg® (yl.)_p.y.r.rqek5 mne;?
1-[(2-nitrjo-1 Him dazol - Arrethyl] 4- (3 4, 5 Redk

rifl uog yl) pyrrol ighn=g- one; /L
-{[ 2- oxo4(345tr|fluo%)hqpyl)pyrrolld|nIR1 N
|'] met hyl jis 1H-i m dazol @20 hponl trlle;

( 2- ami no- 1H-|mdazol 1-yl)rtethyl]-4 35

- [
r opyl n
LB T TGRS G ﬂﬁle d fropgbyirpgen: C1-20 alkyl:
ayl 61 togethexhferny b.ﬁp’gcrqcyjthle;cﬁ‘ln RS having the same definitions as
dedchibkd diog@zol - | - yhnet hyu 4- phenyl pyrrol i di n-2- one

(-)-

e;

) b daz gl L M TR SRR B b Ber

R mmuoimymgmm lydvin: %-thS pérpdn siiildd inchophienyt Yepribes in US
dioBa418ne; 1-[(2-chloro-1H 19

I( T) d%zigal(c-g!)% Q{)cagb?azuga JI];?Vi\‘.l? ; O?mi 1e f!rtlvgjljvne % formula IV can be
t:irtifadid@tnﬁphfbe)diﬂ)emymwajm :dl n 1- yI ] nmet hyl }-1 H i m dazol e-5
-carbo I % R te VI with
|mdaz&:-§A—c§°m eo-2 oﬁhewjl on
excedd fiibe qu((l@ﬂhql lg_ uw f.lﬁg,c} to. assure the complete ‘
aorﬁuﬂipﬁyﬁl bﬂthg 'é’a:ﬂdft@VI in an inert solvent such as acetonitrile and

i feating B em;{erﬁifre'zwem B oo SliehE DpRtdnd, or

1-[ (5chl oro- 2- oxo- 2, 3-di hydro-| Hindol -1 -yl)nethyl]-1H
-im dazol e-5- carbonitrile. Best conpounds are:
(-)-4-(3-azido-2,4-difluorophenyl)-1-(1H i m dazol -1 -

yl met hyl ) pyrrolidin-2-one;

(+) 4 (3 aZ|do 2 4 dlfluorophenyl) 1- (1H i m dazol -1 -

~ o
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10 yl met hyl ) pyrrolidin-2-one. The "pharmaceutically
acceptabl e salts" according to the invention include
therapeutically active, non-toxic acid or base salt
forms which the conmpounds of fornmula | are able to
form The acid addition salt formof a conpound of ,
formula | that occurs in its free 15 formas a base’
can be obtained by treating a2he free base with an
appropriate add such as an Inorganic add, for

X %&wéveﬁ}éﬁélgﬁf‘n 1‘60 Wﬁ&ﬁoﬁwﬁ OS p#l Qﬁdt@hQB insure the

Fromc oric and t
Panléete epnsampypy afithe S@e’%ﬂ casbpata 4T f or exanpl e,

Iac et i Cthe bithfyti O&Qﬁﬁtcbﬁsistb Mﬂﬁ@wgaamxm:e arcﬁm@ammn and a slight
act |

FEFTSE 'n{lg %?Pgixlfa‘ gV ( r??q? ‘T%u%ﬂm%x&n@ es%e g ,Catfa%g\ LinSunt of
etrhamas K1 froti that 26 pranidme sdidty ol Ié ancbV} @PXJ% disfenen ither ma

Eéfﬁlax?c%ﬁal 3Phiabd (Gt SRS 84HvY id quiRRITBI ﬁn@a dnmware

[1ke. The compounds of fornul a nta
TS (R DRt et (TOGoE RERT R AT Rrgoton
eitthé wartimaardamdate Vhase addition salt forms, e.g. netal

or am Ne, Sy Eto 8% b Hethods k) é}@p.ft@ﬂfe'c@fn%oﬁ’t{cgﬁm Situ

and i norgani c bases. propriate base 25 salt forns

A IURIERATE eIRONAF k2 OBRFHER FARRTALRqCerding iR 4hq eqtionsar t h
al kaline netal salts, e.g. I|tj1 um sodi um

potassi um nagnesi um cal ci um %%%Snd the Iike,
salts with organic bases, e.g" hyl - D:gl ucam ne,

hydr abam ne salts, and salts W th ino gl s such
as, for exanple, arginine, lysine d Rt«shéa

Conver s8] y said sal ?orms can be®o yert 0% .he
free & by tr nt foz‘lr\”h ah Sppropri ate bAse
or acldACo gﬁngm!__g Re fArRula | 5 t hed R
can be |nNthe f a sollvate, V\,hl ch is Fncl

W t hin thﬁg,) scope of mhhe present invention. SWh ,
n

sol vat es clude for exanple hydrates, alcohol
and tFHs Feagiéon gemRr @riqdmy teﬂ&ga&ﬁ&@%@%ﬁ&ﬂ‘%@@%‘?ﬂl“‘l
Sy eéqdn’e@l in kitle €y mﬁm&mﬁt&m (dodq usBBI wgetred) mad carbamate

a?srae m e n{ art': QsJaEg ll.!.gedslgl{tq'_ﬁé bﬁ&lﬁmt@ Eétﬁlyst c§,n be easily

er eoge cen Fg/ sent In a
r,e@lnf:ﬁrdg oy an ineﬁ solg@ntdsu an elce@nﬁfé%w% migoyavgdrpglation (100 W

féhﬁﬁcﬂa%%ﬁ@@ﬁﬁ{ég7 £ eNduigh t% Bfurd bk @Smﬂle&(‘(bhhﬁﬂpﬂd’a d?lﬂlie&stﬁ}ﬁpg

e , e | nv | ONn

i Do e oS B s R Rt Bhegds | ©
mpwnd!samﬂdrmamﬂlw b4 usay l‘bﬂ-dm@p’éw qgybamoyl chloride can also

Bydgéa%aa&ydlﬁwg&aefof@msmmd of fornula V with an
al dehyde of Tormnmula R6CHO according to the equation:

Re ORA RA Rda RA HR6 0O NR6 NO
C. According to another embodiment, some compounds having the general

formula I wherein R6 and R7 are linked together to form a Cg_g cycloalkyl and R3 15
hydrogen may be prepared by cyclisation of a compound of formula VII according to

RS RY
Br o) Q 2

HN R? : . N

the equation:

6
R NN w My
R‘!):hN R1 N

vin )]
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HROH (V) (Il) 5 This reaction may be carried out by
heating the pyrrolidone derivative with an al dehyde
(or its synthetic equival ent such as parafornal dehyde
in the case of formal dehyde) in the presence of an
.acid or a base such as CF3CO2H or NaOH. The
pyrrolidones of fornmula V are synthesized using either
conventional nethods descriZBed in the literature (see
for exanple: Gouliaev A. H., Mnster J. B., 10 Vedso

M,  SRVRYiohA mayFeearfbddut B poREstulntarbonafOf)a bR jn an

B0 Sk e 3 SRy 3B 18 ot on
enbodisigind sdiencanfibunagse prapired by h@%’éﬁ@ eh COEﬁPﬂ*WGI %
ilormV\ngr\ﬁfI Qn&efakﬁon}_#frmé/ fcf?‘f?e g& o d%glv@c}(retof ARBhRN B0 Of

npound 0O e correspondi ng
%ﬁ@aﬁﬂ'@@ﬂaﬂ&aﬁ%ﬂfﬁmﬁm PN ARBt i on of this car bamat e

Wi th 15 a conpound of—fornul a=4V accprdi ng tR\ t he
equat i YRA R4 RRBRA(RY, RA(r) HM rRR N 2 N‘
R6 7' R6~CH R6~+ s 1/ ke ) (e

(1) Rr#/whesgin RIS qred—R17 b.ﬁndepe&qd&nuy
selectedezL?n1hydroger; c ™o alkyl; aryl or

forma Qeyele; R4, Ias o R and R6 havi ng R’h

sanme defirlitTons as ceschbed bove. 20 This rea

for the $y#thesis of the caxbamate VI may be carrl e((Y“)

ot luﬁgs ﬁ'&%m&;?ﬂé’@rﬂh%@@@ﬂas%&&&@dhﬁﬂm to the per son
|

or as described in
React F%P%Pd@éf"é%ﬁﬁlt‘gn‘é’?ayvﬁetﬂﬁepé‘ﬁeq by "’lfgz%’r“ée"gig?%?%? Ve
RiovDio Tt perkdh GaMedin theartr i ed out in three different
ways @ 25 - the stoechionetric version consists In
m xi ng the carbamate VI with an excess of the

nucl eBphcprsingto@potaep gpbadineniafqme crEmqupds baving the geperal
fb?ﬁﬂiaeltvﬁ:eréiﬂ RS YTRhide r ki, DHanS 18 frepged By transforenatioh of a
an inert éfqh%SUCh as acetonltrlle and in heating
f%@%%t S8 HBr at reflux tenperature in a

conventi onal apparatus, é%?j?%&ﬁ
R Ny 0 (1)
Rmxow(kN/g’Ra
0 =

]!

‘wherein R18 is a Cj_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
formula I wherein R? is H and R4, R48 and RS form together with the 2-oxo0-1-
pyrrolidine ring the following 1,3-dthydro-2H-indol-2-one cycle

R1S 12
R4
R4n .
R14
R 0 N* °
N¥ R15 .
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15

under m crowave irradiation (100 Wirradiation is
usual Iy enough to insure the conplete consunption of
the starting carbamate VI); - the catalytic version
consists in heating a m xture of conpound Il and a
slight excess of nucleophile IV (1.2 eq usually
required) in presence of a catalytic anmount of 5
carbamate VI (note that the $rrolidone noiety of II
and VI may be different) either in a conventionna

appar by Be ()fe@fa}e%y%achbﬁ ofkS @finpvathil @forratlal (81 Whihes) al@hyde of
8{ §mﬁ$ wave {ﬁg%latlon (100 Wirradiation is

usuaaIy OEYATHDE 1o 2HRX conpl ete consunption of

the starting carbamate VI). - an alternative to the

catalytic netheff is to generate the conpound Il in
situ 10 and g pare conpound | igd a one step

reaction accogdi the equati ong NLR R46 1
76 4 2 O"' 6 OF'R . s R 0+, HN Ra+
HO (\(1) RR- NFggJ\HRN (Rv) tN) R~ s reaction

can be carried fut ing &srignt. exce of,
nucl eophi l e 1V R4 egNHysual | 'y requ$ féxcess
of al dehyde R6CHO eq usually reqU|re
carbamate VI ag-a~gataf'yst (10 nol % Bre usually used
but the amount of cata k%st can be easily 15 reduced)
in an inert solvent such as acetonitrile under
mcr ormay feaktisrofbpbé PE O adbrduig Btingirh@hod Bnd¥aii@lthe/person
§€£ # o linsure the conpl ete consunption of the

ar ng pyrrolldone V). Note that conventiona
heat i Peyupsfundh of formeln X mapribr prepereddyseduction of 8 wempound of
foFadizai, i on can al so be used. N, N-di substituted
carbanoyl chloride can aglsso be used as a catal yst
i nstead of carbamate Vh“ C. According to another
enbodi ment, sone conpougégi;ﬁ%lng the general formula
| wherein R6 and R7 ar&Ti Ot ogether to forma C3-6
c3rcl Cal kyl and RS is hqubgen may be prepared by
cyclisation of a conpouna of NHormul a VI according to
the equati on: NO,  (xi)

R
9
R R‘IO
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
R

g

R® o

rR3 F N
R“aﬁ Ra NO: )\
R-7Ny7 0 + — RY “nH

2] 1" ]
e)\ R o R R NO,
NH, R

R
il pav) R R
Rw
X
This reaction may be performed according to any method known to the person
gkilled in the art.
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RA RA Rda RAH Br 02 N02 WHN R RR' 'N Ra R6RNR3 ~N
25 Rl (M1) R~ (i) 23 This reaction nay be carried

out using potassium carbonate as a base in an inert

sol vent (such as DMF) at tenperature ranging from20 C
‘to 100 C.  Conpound of forrmula VII may be prepared by
chloration of a conpound of fornula VIII and reaction
of the corresponding derivat?e of fornula I X with an
5 imdazole of fornula IV according to the equation: 2

R 4 Eoﬁﬂodﬂﬁls ot foggﬁl%&%ﬁ n’{%\@ﬂb&a BB&ier/ frodh ﬁ'le\&)nsﬁpc)@dﬁlg cEiupound
}éblf)ﬁ“)% (H:I_' CORFng 93y meth dsknro‘évzlalc enIJ eﬁ%@? @8&?% eiato ut

as described in A Conpound of fornul a VIl may be

pr epaye t J‘-Sﬁ%

per SOF]‘ gﬁ&ﬁl‘q%)éo F%gp%h%&ﬂhleﬂg JE’%Q ccor ng tO an ggeneral
EFPEH gt e @‘BE?EE%W&GW VP HgehengiRer al forrrul a

| wh ercﬂeccrmlﬁﬁnd of fanmdia Imheﬁuzmimcmﬁmz Mg reebapsd from the

R5 NG %@g@é HrsPend PRI Roerel ool by WRatment

al kyl Withpdrefiabl y nethyl or ethyl. These

t r ans frpmewklitee SmidaYold GerPafifed mimtheakgaizet Wdnd Nal@)}\in MeOH for

et h OQ’A ki Otﬂgsls of corresponding methylsulfinyl-imidazol derivative of formula I;
[¢) 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 dexrivatives
according to any method known to the person skilled in the art.
{e) compound of formula I wherein RE is -CHpNg may be prepared from the
corresponding compound of formula I wherein RE is -CHgOH, using a
mesylate intermediate of formula (XV}.

N 2
H,C, ,o\/l\
By N™N—R
R =N
(Xv)

{f) compounds of formula I wherein R2 and/or R3 1s -NHCOR19, R19 being an
alkyl or an aryl group, may be prepared by Curtius rearrangement of the
corresponding acld 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).

(o) compounds of formula I wherein R2 and/or RS is -CHgNHCOR20, R20
being an alkyl or an aryl group, may be prepared by selective reduction of the
corresponding amide (RZ and/or R3 is -CONHg} or nitrile (R2 and/or RS is -
CN) of formula I into the aminomethyl dertvative of formula I (RZ and/or RS is -
CHpNHp), and reaction with an acid chloride under any condition known to the
person skilled in the art.
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the person skilled in the art E. According to anot her
enbodi nent, sone conpounds having the general 20
formula | wherein R7 is Hand R4, Rda and R5 form
together with the 2-oxo-1- pyrrolidine ring the
followi ng 1, 3-dt hydro-2H-i ndol -2-one cycle tz R g R4
Rie R14 NO R N' O Res 24 my be prepared by '
reacti on of a conpound of for2@ula (XI) with an

al dehyde of fornula RLCHO according to the equation:

R AR Bl QR e 2P Aol 8L ea

r eact iSGHFHEP bEreserreronene &Ejﬁlé"fbﬁf% 1{ AT g BQESHQQOH and
known rbm:thhemmer SiAary K bédofdhri Amitdeairalet anyCarndMisnGsowh to the

fornu P ﬂﬁ%?gﬁﬁ%g%ﬁ ared by reduction of a conpound

oe Re NO Re"~_NH e NO2 (XI1I)

R ~ RE(U qugpqqngs of formula I wherein RZ and/or R3 is -CHoOH may be prepared
from the corresponding compound wherein at least one of the substituents R2
or RS is -CHoOSiMegtBu, according to any conditicn known to the person
skilled in the art, for example by reaction with n-BugNF in THF at room
temperature. Such transformations may be performed according to any method
known to the person skilled in the art any person.

G. According to another embodiment, some compounds having the general
formula I wherein R2 and RS form together with the tmidazole ring the following 1H-
benzimidazole cycle

Ve
R'®
Ny R -
. )‘-\-N ){__N R

R HO

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-flucro-phenyl)-1-hydroxymethyl-pyrrolidin-2-one; 4-(4-chloro-
phenyl}- 1-hydroxymethyl-pyrrolidin-2-one; 4-(4-fluoro-phenyl)- 1-hydroxymethyl-
pyrroliidin-2-one; 4-(3,5-difluoro-phenyl)-1-hydroxymethyl-pyrrolidin-2-one; 1-
hydroxymethyl-4-(2,3, 5-trifluoro-phenyl)-pyrrolidin-2-nne: 1-hydroxymethyl-4-(2,3.4-
trifluoro-phenyl)-pyrrolidin-2-one; 4-(3-chioro-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-hydroxymethyi-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- I-hydroxymethyl-1,3-dihydro-indol-2-one; 5-bromo-1-
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10 This reaction nmay be performed according to any
met hod known to the person skilled in the art.
Compounds of fornula Xl I nay be prepared by reaction
of an am no derivative of fornula .Mwth a conpound

. of formula XI'V according to the equation R4 R41 R4 F

Re NO RAa RNX2 Ra.. O+ -- R6) NH NNRe /"Rn Re
NO2 Rem NH2 Rio (XIll) (XIM7 Re/ Rf Ro (XIl) 15
This reaction nmay be perfornmed according to any met hod

on ille the o oun
(#l? afyii q% ‘gﬁycf‘fﬁﬁn@i léo ailjlﬁ% Fomx 'hsém(e:o gg,p'th (Lér Gdot-
%mmm trhpfirofpmethiyles- (2 nethpletbiadlriyyi-a. mmmzmm

t 0 t hﬁ aasﬂﬁp&nﬁéﬁnlnkﬁé ttlepridest @Mnﬁoﬁ coftGeR Ak ehrikifests
%% en?P |nentf some conpounds havi ng the general
8 ° oRaya5d! prepayed by functional group

transfornatlon (a) conpaund of fornmula | wherein R4
is -CH=CF2 may be prep@i romthe correspondi ng
conpound of formula | B' R4 is -CH2-CBrF2 by
treatnent wth a base; (eg\ne hyl t hi quiym dazol e
derivatives may be oxydige #SQHQRNa104 in McOH for
10 the synthesis of corre8po g
nethylsulflnyl-|n1dazol degtvatli ve of formula I; (c)

1Him dazol & arboxylic acid alk ester dd&}vaii%§s3
of fOPHERAR ﬂw&;}* bR HpKedeptRIrda Boc$~l$é33f'°1° LR RS R
RYauckRohatiertte sarhelédintttonk as deschbedcabiores pondi ng

I I
al cohgl g2 a.(xg)REm rh:l;‘gc%g%xen find | %hd RSl thPfiibg 11

| can_be reduce e presence of Pd/C
WQR¥W?%%hé%¢Fespondlng am no-i m dazol es derivatives 15
according to any nmethod known to the person skilled in
the art. (e) conpound of formula I whergin

-CH2N3 nmay be prepated fromthe corre§ﬁ ndj
conmpound of fornmu | wherein R6 is -CH2
mesyl ate i nterng E}eRof formula (XV).w

R’ =N /L“N

wherein RS, RY, R10 and R11 have the same definitions as described above,
In another embodiment, the present invention concerns the following synthesis
intermediate of formula VII: 4-bromo-N-{1-imidazol- 1-yl-cyclopropyl)-butyramide.

In ancther embodiment, the present invention concerns also synthesis

intermediates of formula X
R
0
15/ \")\ N /Q’R

wherein R1%isa € 1-4 alkyl;

R1, R2 and R3 have the same definitions as described above;

or R? and R3 can form together with the imidazole ring the following 1H-
benzimidazole cycle
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R& 4a RE NO2 l|liaC~- ~0~\R 00 e R/ N (XV) 20 (fl
conpounds of fornula | wherein R2 and/or R3 is

- NHCOR19, R19 being an al kyl or an aryl group, may be
prepared by Curtius rearrangenent of the

correspondi ng acid wherein at |east one of the
substituent R2 or R3 is -COON, under any condition
known to the person skilled B& the art (for exanple by
action of diphenyl phosphorazidate and triethylam ne
and quenching in S|tu by 25 an aIcohoI g5190 as
described in: Kim Weinreb S M, é?
(1978), 43, 125) gonpounds of fornul rein
R2 and/or R3 Is 0, R20 bei ngNan yl or an
aryl group, g,)bm prepared by selectl Nreddttlon of
the correspon |ng am de (R2 and/ or is -CONH2): or

Fhe e OB dop AOAR LB S zﬂw?fﬁ%%g%%cﬂe%m

is - emgmioRia an:blR? ha@tth@sramﬂ definitiona eé dessHbest akgeeiunder

any cgpﬁntﬂzmarla 0l RRethPeRBIPtheSKbild. £ gyirbldi fhe
&%ﬂ% compounds f formila | wherein R2 and/or i's
&#P %@‘E@@ﬁh?%&mﬁ§2QEEFWW%t|on of the corresponding

acid wherein R2 and/or R3 is -OOOH and reaction with
a primary or secondary amine under apy c®idition known
to the person skidlled in the art. (

formula | wher einf and/or R3is -
prepared fromthe toryesponding cBnpo
| east one of theRsU uents R2 or gk
- CH20Si Me2t Bu, according to any condition known to the
per sORvhefdth RI12RISNRI49EnERED hivethesangdefinitions @adéfined above.

Wi th n §H4!:N5r éxﬁboﬁﬂ?en%tﬂlég ntmﬁtgr%dﬂc&ns %@ﬁﬂowing synthesis

transformat| ons orned accord t o any
eterraeiiate of fesmplati b{ﬂﬁ & Enoxord-progt- P Lyl acﬁ’i’y acld
Refysester. G According to anot her enbodi ment, somne
conmpounds havi ng the general formula I mherein R2 and
R3 formtogether with the imdazole ring the foll ow ng
1H  bédnzheihguemhodinané) the preRant invention concerns also synthesis

intermediates of formula X1

1)

RB R‘H
R“iO
wherein R4, R4, R, r6, r8, RY, R10 and R1! have the same definitions as
described above; or R4, R42 and RS can form together with the 2-oxo-1-pyrrolidine
ring the following 1,3-dihydro-2H-indol-2-one cycle

13
4 R

. R ‘

L ]

Rﬁl ©

Rﬁ 0 N¥ 8]

N* R15
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RIO L_ R3 .NRL/N-NR11 15 HO mmy be prepared by
reaction of a conpound of fornmula (XI) with
car bonyl di i m dazole. This reaction nmay be perforned
according to any nethod known to the person skilled
in the art. 20 In another enbodi nent, the present
i nvention concerns the follow ng synthesis
intermedi ates of forrmula I1:
4-(2-brono-2, 2-drfluoro-ethyl)-1- hydroxynethyl
pyrrol | di n-2-one;
1- (hydr oxymethyl ) - 4- (3, 4,
2-one; 1- xymet hyl ) - 4 propyl - pyrrokuo
4- (3-chl or oy plienyl ) - 1- hydr oxynet hyl - pyrrol i gy 25O

i
i | uor BpRagyT- 1.y dr,Ox yet iy koYL ©f 1 4¥ n- 270ne
pheny Whreim LT, BB hgnd BYT hatejthe sarge defipitions as defined above.

4- ( 4- i estRerdRiylinient -ty Qfesa&ycrmstehﬁbn cdttking théliolowdng Qﬁ';thesxs
ket nlh b0 Gia BRSO R e DY Rhin 1 ™

M@@P@W&ﬁﬁﬁhyl-4 (2,3,5-trifluoro-phenyl)-pyrrolidin-2-
one; fu m&ﬁ&)@fﬁ%ﬁﬂﬂéﬁ,‘]ﬂn@ %regerﬁ ‘invention concerns also synthesis

trlfl en yrrol I di n-2- one;
H“:?? éyhfn¥9%5ﬁo phenyl ) - 1- hydr oxynet hyl -

pyrrolldln 2- one;

4- (3, 4-di fluoro-phenyl)- & hydroxynmet hyl -pyrrolidin-2-0
ne; 1 30 R%
hydroxynethyl-4-(2,4,5-&{' (9-phenyl)-pyrrolidin-2-

"~ one; 4-(3-azido-2,4,6-trifl §oro-

phenyl ) - 1- hydr oxymet hyl - pyt#Ql i di n- 2- one;

4-(3-azido-2,4-d|f|uoro-d% H-1- (xil)

hydroxynethyl-pyrrolidin-“ aN02

5- chl or o- 1- hydr oxynet hyl - - hydr o-i ndol - 2- one;

1- (hydroxynet hyl ) -1, 3- dlhy-r {'ndol - 2- one;

4-chl or o- I-hydroxynethyl 1, 3-gwi hydr o-i ndol - 2- one;
i hydr.o-1 ndol - 2- one;

4- fluoro I drox th 1, 3-

5- br oW¥B d%%eﬁ?né%*ﬁl? ngandﬂlr ¥ dee the game Befiidons as

dcshiylﬂécDaﬂ:)bﬂ‘Etdi\)ﬂ‘q“ RANBAORD cdn Brditbpétled withdRd 2-00- erﬁn%d e
ro-

ek SIS T el AELBRRRE, (o prcsent

i nvention concerns al so synthesis |nternEd|ates of

formula VI R R4a BO HN2(VII) R'? ZNL 5\ R3

wheretn R12, R13, R14 and R15 have the same definitions as defined above.
In another embodiment, the present invention concerns the following synthests

Intermediate of formula XII: (2-nitrophenyl){(2-oxo-4-propyl-pyrrolidin-1-
y)methyllamine.

In another embodiment, the present invention concern the following synthesis
Intermediates: 1-(4-methoxy-benzyl)-5-oxo-pyrrolidine-8-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)-phenyll-acrylic acid ethyl ester; 3-[6-
bromo-2,4-difluoro-3-(pyrrolidin-1-ylazo)-phenylj-4-nitro-butyric acid ethyl ester; 4-
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wherein R6 and R7 are |inked together to forma C3-6
cycloalkyl; R, R2, R3, R4 and Rd4a have the sane
definitions as descri bed above; or R2 and R3 can form
together with the imdazole ring the follow ng 1H
benzi m dazole cycle 10 2 RBRo ,N~ R NRI1I/NFR
wherein R8, R9, R10 and RI 1 have the sane definitions

as described above. In anothe¥ enbodi nent, the present

i nvention concerns the follow ng synthesis

[ [ﬂtflenﬁﬂ’&dﬂoai-@)yﬁ-f)uéiﬁf 1E§l:1.{1z%) Mhdnyl]-pyrrolidm—z—one; 4-(3-azido-2,4-difluoro-

LR B bt et o BB b Ayt o
At EWY]hléET@dmr hvléﬂmlaaldash)@ﬁstﬁmnm amjoRetiRd-g- Ryt
q;.yamuﬁ%{g_oﬂleRs (X) wherein R18 is a C 1-4 alkyl; R,

S Y Bt SRR oAb 15T S5 e rmaceutcany
iavcelualgk ealts ag ubéfel thal Tanweiyrod pﬁéﬁnabmtﬂ:a]ﬂistazleﬂse cycl e
28 R F% %Zam ﬁltﬁgcﬁﬁ]éeouiws ) the mv%n 8 the

R10 and Rl ave sane defihitlons as scr

bgraent of ﬁaﬂ@my epiieptogsResiRSeinEe éliss%r%%rr?ec%wﬁi@m i ons
as desthebdafnpoisnap blsRbe uRdorttd thatfan of Baiﬂﬂnson s disease.

QX rralidin %h
FORF O ) e e B B M el W
dopamine replacement therapy, tardive dyskinesia induced by administration of
neuroleptic drugs or Huntington Chorea.
The present invention also concerns use of a compound haﬂn.g the formula I

for the manufacture of a medicament for the treatment and prevention of epilepsy,
epileptogenesis, seizure disorders, convulsions, Parkinson's disease, dyskinesia
Induced by dopamine replacement therapy, tardive dyskinesia induced by
administration of neuroleptic drugs, Huntington Chorea, and 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, necnatal 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.

In addition, the compounds according to the Inveﬁtlon may also be used for
treating other neurological disorders including bipolar disorders, mania, depression,
anxdety, attention deficit hyperactivity disorder (ADHD), migraine, trigeminal and other
neuralgia, chronic pain, neuropathic pain, cerebral ischemia, cardiac arrhythmia,
myotonia, cocalne abuse, stroke, myoclonus, trernor, esseritial treiuor, shimple or
complex tics, Tourette syndrome, restless leg syndrome and other movement
disorders, neonatal cerebral haemorrhage, amyotrophic lateral sclerosis, spasticity
and degenerative diseases, bronchial asthma, asthmatie 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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Rda R4\ 50 RN O 15 N wherein R12, R13, R14 and

R15 have the sane definitions as defined above. In

anot her enbodi nent, the present invention concerns the
follow ng synthesis 10 internediate of fornula X

I m dazol - 1-yl - (2- oxo-4-propyl -pyrrolidin-1-yl)-acetic i
acid ethyl ester. In another enbodi nent, the present

i nvention concerns al so synt Wdsis intermediates of
formula XI R4 Rda RS NOR-"~NH (XI) NH2 R Rt 15

R10 wherdiuthd/bhspddahe RhsedRnveR8on RcembQlsaritle Rddofidvdmpound

08 REIE ST, Q15D LRI PAFLBIAG: o B B
mpadiFameat fos |¢%Wart@e&t of ngprpjagical a4 ‘?th?}'dfllsol’d@'ﬁ eughyas reern_t@ned
RiseR4 R4I RI4\ 5 0 20 N. R15 29 R19 R12 R4 R4 Rl14

By el B IEN o B AR g gaP
defp @ému’@gauy acceptable salt thereof for the manufacture of a medicament
for the treatment of epilepsy, Parkinson's disease, dyskinesia, migraine, tremor,
essential tremor, bipolar disorders, chronic pain, neuropathic pain, or bronchial,
asthmatic or allergic conditions. ‘

The methods of the invention comprise administration to a mammal (preferably
human) suffering from above mentioned conditions or disorders, of a compound
according to the inventlon in an amount sufficlent to alleviate or prevent the disorder
or conditon.

The compound is conventently administered in any suitable unit dosage form,
including but not limited to one containing 3 to 3000 mg, preferably 25 to 500 mg of
active ingredient per unit dosage form.

The term “treatment” as used herein includes curative treatment and
prophylactic treatment. '

By “curative” is meant efficacy in treating a current symptomatic episode of a
disorder or condition.

By *prophylactic” is meant preventon of the occurrence or recurrence of a
disorder or condition.

The term “epilepsy” as used herein refers to a chronic neurclogic condition
characterised by unprovoked, recurrent epileptic seizures. An epileptic selzure is the
manisfestation of an abnormal and excesstve synchronised discharge of a set of
cerebral neurons; its clinical manifestations are sudden and transient. The term
“epilepsy” as used herein can also refer to a disorder of brain function characterised
by the periodic occurrence of seizures. Selzures can be “nonepileptic” when evoked in
a normal brain by conditions such as high fever or exposure to toxins or “epiieptic”
when evoked without evident provocation.

The term “seizure” as used herein refers to a transient alteration of behaviour
due to the disordered, synchronous, and rhythmie firing of populatons 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 (1.e. Parkinson's Disease) but also following treatment of schizophrenia,
exposure to toxins/drugs and head injury. It is widely appreciated that the primary



10

15

20

25

30

35

I n anot her enbodi nent, the present Invention concerns
the followi ng synthesis internediate of fornula Xl:
(2-am nophenyl ) {(2- oxo-4-propyl -pyrrolidin-1 5
yl)met hyl } am ne. In another enbodi ment, the present

"invention concerns also synthesis internedi ates of

formula M RA Roe RS NORs"= NH (XIl) R NX® Rs R41
Rio 10 wherein R4, Rda, R5, ﬁ%% R8, R9, R10 and R |
have the same definitions as described above; or R4,
Rzbpdhelogy WREledping Parkinsoogelidease ladedentiagion, in the brain, of the

2 F QO
KfarkerBY bl echih B8pa (b Bbddife At MW fidsriatum. Ths has led to the

Faoq s ShAeRaERe-FeplRcingEgenRn S dniy %@dﬁmhﬁw@me (-
SBCITEA]dEJﬁ:II daphmiRSgasPdd dyatht@hatitareatinanta fttaeitinson's disease

O O SO e

& Bpmiayipiars dsessa Homs | dwmi%q—r@iq@eqnmt treatments do
Mﬁﬂ%ﬁmﬁlﬁmah fABRR 8o e GieaBRtint. Hrbilels 8SEMkIude 2

: 2%/ ent Iogﬁn g&_lg ec{-garﬁﬂnsoglg.n le&\é:\/lacr}%f %l¥enttreha Iegt an%q.he appearance of a
1rﬂ(1gﬁ mfalcmoeﬁyctb avitigh tpadifegk as ahynorodl invalent8ryomedsaledishyuhdy, as
dgeRic@sigh. T | Uor 0-

o (o, S i, e - dogmb Y i deytlapaitgh d subject of abnormal
(1gvdinomary 2ndenibhtsu dhis eppagly -ipypatizuth with- Hoetington's disease, in

(I%IQBQ&PS &sﬁads? Ja %(B&%&% ):hl%\llﬁcr @t} a.q:in[;ls l]e)p)ébenzaIZtg‘&% and

br ono- 2 [ uor o- 3- (pyrrolldln
dg,. Sg:hizophrerﬂa patients exposed chronic treaimen with neurdleptics.

[I@srt_traﬁﬁs@aél -e(liwfhlole) rae Thafigteiivtd dtiynthk- Yéeiopnefihed\d subject of
hehfa bt lagfghths, o et wiyeh, drisgesins may prige s a5 a

r%dﬂo%ffeyif afcdoa’emaleeqenwe@mtéhmw fpp parkinsonism or Jther basal ganglia-

[rélafedthbletRhOdidordsl T Ol i di n-1 -yl azo) - phenyl ] -pyrroli di

n-2-o0 -azi do-2, 4-difluor o
phenylnﬁm r}?}ﬁg{ﬂgﬁﬁ] hereirl Tneans a disorder characterised by
“Maﬂa@ﬁy’d‘*@cw 358('? IVGNWDWJY in- ihtengite fiegesncy, and duration.

hitdr-20%¥rd £ commonly unilateral and are usually associated with anorexla,
nausea, vomiting, phonophobia, and/or photephobia. In some cases they are preceded
by, or associated with, neurological and mood disturbances. Migraine headache may
last from 4 hours to about 72 hours. The International Headache Society (IHS, 1988}
clagsifies 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 Diagnostc and Statistical Manual of Mental
Disorders, 4th edition (Diagnostic 'and EtatisHeal Manual of Menta! Disorders (DSM-TV
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 (bipalar I disorder, bipolar II disorder, cyclothymia,
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0X0-4-propyl -pyrrolidin-1-yl)-acetic acid ethyl ester
and 1-ani nomet hyl - 4-propyl - pyrrolidin-2-one. 5 It has
now been found that conpounds of fornmula | and their
pharmaceutically acceptable salts are useful in a
vari ety of pharmaceutical -di sorders. For exanple, the
conpounds according to the invention are useful for
the treatnent of epilepsy, 6@ileptogenesis, seizure
di sorders and convul si ons. These conpounds may also be

R e ol P "t he L e e

dyski FBS &S Hﬂ‘&t"e‘ﬁ’)( & aﬁﬂﬁﬁﬁ é‘g‘n‘ 5“8?53% aﬁmﬁ&uﬂ%
tvatathi theredy sk abeeally Bﬂdl pecisbantiy divvated texpdrisoe, ofirritable mood
REHT ‘EJn%%bsﬁsQLléaﬁ %h'éﬁi@%;kﬁ@ﬁ)ﬁﬂto@@fa%@n The present

I nvent S0 CONCerns conpound havi ng the
f or nuffhe fermf Byparpanisrn Ay Paderdn Bers Ihi e rEdRe HgRicepigode.

%ﬂﬂd&ﬁﬁ@&mﬁnﬂs@ﬁﬂﬁﬁntlon of epllepsy, 15
epile 9 enesi s e|z

Sor v
Par ki NSON" S ngg ﬂgne3|g§Fﬁ uce g&aﬁqggﬁfﬂmidgi
Feapt %Wefri@nturtngeﬂa@yﬂwt@ﬁ ¢ither d¢prersed angod qTrﬁT@mbe&ijBytemSt or
gﬁ:ﬂhﬁb $h hadryodl QhivitRl ath Qs Gf Shpd@8d cdrléhiri¥HnOdhd psychomotor
oreﬁ and ot her neurol ogi cal disorders including
?ndlsorders mani-a, depression, anxiety,

at te nﬂ“hc)termd‘eﬁxe@il dpisolzlg"p as ued hergity refirs & &l periqdmiD)e, (lasting at
8¢ A8y 1d HrhBETHhOAlitefiR drdhBelotin Ry b Hhi@eptSdit 304 @or a major

pai n, 20 neuropathic pain, cerebral ischema, cardiac
ﬁ??“ﬁﬁ‘ﬁ’rﬁpég"dﬁ?ﬁrgrﬁvﬁw 48¥cai ne abuse, stroke,
My oc| Thtl&ermt “cletvatc, pahs's@nised herbnmﬁrs, toghepinglition gradrpille being

%\‘itcﬁémsérdoﬂ §&its?asa %Hs]:g dé)ﬁgﬂnc[t ?I%Inl a%ﬁ o é’.‘%ﬁ%ﬁ&ﬂ ed as

I novenen Fsoraers _neonata
Raiatbrk prasiats bargnst the preral| tipeef ealing) palp §713 2lse b sprpsiqers
almldmﬂ:&agaﬁepahi #Berﬂﬂ:&ﬂﬂ&&ﬁual 1041REC thaBitheafild 18G0ing to be a

gg’rtﬁ g?’aé‘g fg%%) goarl%{l {%n% bp 1 QSQIIE ﬁﬂ%@%ﬂ%%ﬁw of

hyperreac

O

| Wﬁ@mm @ﬂwlmlmmn@gomﬂw cmpcaﬂeme Pl 18 ygually harder to

w_sOmRh euleloRiatib pasgnd rhi noconj unctivitis. In

gﬁggtl Q t he cogggrnd accor%b to thel#hﬂdﬁa

daﬁ:olfogma]schangé ch ngve wp.to:haﬂgnd]ssm pbss@,ce n&m@dous sttmulus when
deenes ?’écg%.tsabﬁ{]ﬁu@&ﬁis <AL CRYbE RsdiRle sk SLKRALRAG Y. i other

I sorder al ne, trrgem nal, and ot er
Wetfealt sipRcars Hi‘%ﬁP%P%H sySteTdae B Hrmed fe ard %@P%tm%‘fr itselfl off.
|scheﬁhamnﬁﬂmh%ﬁmmyhhwmhmnandd@mﬂmﬂﬂmgnmnnmgmﬂdmmdms

s SLLAUE o UBRODEn thh SR o AISRG! kblualdgtPfonre
p@gpglywa FisREiepr AR R Aetioy REAEV Y Alogrire ARt irppydpegoRfrol. Tics
66 10051 ahtalfd SEBdd) 24ad, raﬁamtvé QR Ak Steddotyyel rﬁ:ﬁv@ﬁtleﬁts or

g@%ﬁ%&f' tg ﬁsﬁ%lglng S a us a@%?ﬁrgl C I‘OﬂCgJy(t gsand

degrieeenficomplentlty. Simplelaeictitscare bEef eapld Fmor rmenty ﬂﬁ'ﬁ gften involve
BARRE QSIRAR!dréu mﬁfpmﬁotaﬁﬁéﬂré abraft MbveRiegitLthanthvolve etther

BrbE mpﬁ%?%o%%ﬁea B EBEE B ARit FRON i St
ffmah'dbﬁinblude sounds such as grunting, barking, yelping, and that clearjng
Complex vocal ties include syilables, 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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a pharmaceutically acceptable salt thereof as defined
above for use as a nedicanent. 31 |In a further

aspect, the present invention concerns also the use of
a conpound of forrmula | or a pharmaceutically
acceptabl e salt thereof for the manufacture of a

nmedi canent for the treatnment of neurol ogi cal and ot her
di sorders such as mentioned %hove. 5 In parti cul ar,
the present invention concerns the use of a conmpound
adfordfponndl ba mebhn® 6f Aidpdpanivacieutes tetuesd momept-abbepiblk tnice, a

gra,ﬁét@coém,&lgf b&S WIBNVLhAE LW fesOln hidBl4d @f@%ﬂyfggﬁersﬂs%d

eat nent epi I'épsy, Parkinson' s dise

fygﬁﬁ'safewewg rexoked Withouhelpetrical o ghmigal sipaiiagion and the
tﬁemfaﬂypdy £V 196t 1CHArE muﬁﬂz&ah mem@mmppméﬂoﬁleﬁ?b@ toQEizures
rongc con
Afehle ¥ mapEboe Bt s e SemeEaNthe LREy o barl 161
mﬁl’ﬁ‘{l‘p}r Rf Epidrisia (1890add, SSUfHd}). Regulis eiainerbwish compounds of
FehhuiRNefe GRAGE NS stPdng B eha@Isgicabétfedt, COMPOUNd
accor%ﬁPglto the invention in_an ano nt SUL%%Flipt to
al | evi b ASY5Y dREFRTVE REPYPLs gRticony oift Peing
denvpicaeaidi Bindimg\stn (B8} by hadtiaftesdesrmiocbdl As astyfordhu it Bl Batent
ld(ﬂphc&lfbﬁé‘%/;f.d%f f%a a:?d%d/%b ‘é.% 8s lﬂllalé bEa! mleﬁtEE eh%g btelg?@ﬂfto the

contal ni.n re erab
depiy et § ’@Eﬁl%gnﬁ%’éf*ggwp TaBERGR g &Pﬁ] iﬂﬁﬁ é’et“é‘F‘?ﬁsmd as

"iheladihgeeferenastolsed her ei n Includes curative treatnent

and - pLORAY. 1‘:1%%&' of thd S@ow%%umﬁ ﬁ‘éﬂs"c%n of BB determined

efficacy rrntreating curren synp onat1cC eplsod
by PoVEiEBideitable @@W@J triedhin Bangen g ee ppersey skilled in the

el nt R Y& tHeO Pardicutal @nd@EA1AT SROBr O the CMEIEEE @liblcaldtrials in

degor er or condition. The term "epil epsy"” as used
rein refers to a chronic neurol ogic condition

char adreheating dseages conpiudls of bomrladmr teedf Plegrmaceutically

SREGHEAS saldnSPhd &RbloFedSRiahWittetive dhilEdosdge and administered in the
ganlﬁ{estatlon of . an abnormal and excessi ve

sfiPny set of cerebral neurons:
i ts clTharefat, anpihe egbadioent ofdhe pegekddnveation toreagisent .

PR e S SO A BB A i
P &F PRRERrcEtirally feeenitble ealt ipersef ingembinalia Bo@muﬂcany
"aacapeghlé éften€ or vdieer.evoked I n  a nor nal br ai n by

opt 1 dinehetd's ghn o SofbeolonBRARNE S, b 1h0U6DS, S or
RGP @ngeuceﬁlpow of dorula bora pharmgeeuticaldy srsertpble pelf thereof is
1BtRa felyaidsdioil wilth b hatrhBuidal BMRY bP tirriedatRotdthd tb @onventional

g%pu %frggs 2 p%ﬁgﬁwfﬂﬁgmﬁ%%gégxkqghg cidle Peoner.
Suitable diluents and carriers may take a wide variety of forms depending on the

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

Pharmaceutical compositions comprising compounds according to the
invention can, for example, be administered orally, parenterally, i.c., 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 aceeptable carrier such as starch or lactose. Optionally, these
pharmaceutical compositions can also contain a binder such as microcrystalline
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The term " Par ki nsoni an synptons” relates to a syndrone
characterised by 35 slowness of novenent
(bradykinesia), rigidity and / or trenor. Parkinsonlan
synptons are seen in a variety of conditions, nost
commonly in idiopathic parkinsonism(i.e. Parkinson's
Di sease) but also follow ng treatnent of o '
schi zophrenia, exposure to 3%xins/drugs and head
injury. It is widely appreC|ated that the primary 32

egg%e at | %%Samﬁ{'o gelgr ai n%ﬂ? %S‘F]gﬂ Sﬁ%ﬂagrﬁ Rz astd, a ubricant

¢ e aracaestamstearste asglidsriarichas spiipidal sficom, €1°§‘8F i St FAtener
sTioh 85 Basrob£st daBcHabi®, oMécliRSIE @a¢hisi6La Ghvouring agent such as

qugam g re%%ﬁ'ﬂ%h%ggrgﬁl 51: ?L DOPA) and dopani ne

agon |’1§1831)V69901$ whyp tanternplates compertiinns Wideh Fay eleastoiie gotive
FHbSRASEImY @dﬁ@mﬁémaﬁﬁ&atwﬁh&ﬁﬁmecom&u&wﬁm Al bé Hsed
f;m? %{Sl%g{:ag %ﬁt hest;% Igé% o mﬂgl L e{}érf 1%? suc ngssaqugclljtfsfo% roh;? 9
b oe suspphaceygeneratly eattaiped 51 shapoiesy disposablke ayiinges,, glass

Qgﬁ,%%gghgg 0;%&%9&}‘%“9&% termtreatnent. Problems can

weari n the anti ar ki nsoni an
of 1 dBEFAPn th ek REREioEh PR SO PpRr RgRer5ns can
dpuegﬁlyoﬂsc&toﬁmafs&ﬁnésmmtmﬁumuﬁamtfoﬂmeahmramniysiomgical

PSRRI, UG e DL PR P g

solysjrise @nfa:ac@mbamts suEh v@bwlaadgo%\a&ﬁﬁﬁ ffbas ascorbic

@Qpﬁadbaidxﬂ biRaiphfe) teﬁth%@ agdatd dudglag Et@lﬂeme-tdm-aceﬂc acid,
I N a al | XPOs

by e B R RS PAn e fach & A g e,

qsmaemr suelk po sethunhiphide ot deﬂhloeat ment wt h

neur ohRRd bt madutAHIRESk FPepaddl B @b@od@kRich are routinely
characterised by the devel oprent in a subject of

usA 5 RArPASF-unt ary novenents. One way in which

dy skiTresinasimiref/active Sigradienhin e phaveacehified torgfostitype pamall

WiftRh AGHAE Ringh G@@ﬁeéﬁéﬂonm% éb%g& a{m%ﬁa{, btctBASAkn as the
relfat ed novenent orders

gangli a- erm

Pafeat sy eendea Weighiandiardival cpraiiinn. gs el §p gR the method of
scalﬁafzﬁ&aam Teds e ARnERcofcompiural dfdekalof inneagaahenstfoasral

| d '
AfinisPblSs 1 drfeal D898 b} Yergh! SIERTE upfth SO ET bk wa
1gspsot iodthe dotal Wﬁgfawéﬂ@aowposiﬁ%sea vomi ting,
p h 0 NaRhelirdandaR@ihtthe RRehifR e Bhsalsd Beo‘i%&ﬂﬁeﬂmtcbﬁl}bounds of

ed |
R 8 SE Bl et BB PR S sh oot 1R adlcitec

dmnl pembmaabm with pthen pharmacqiticallnaciive dndredierits. iicadiveiHag

égﬁxbrefs Y%f bldBSdakB8S) co%iimﬁil&ssémﬁh 8Sn Bé Sl 16Cusk th Rodbihation

it OB o Sro B 26 vl R R e
huctoremmmwena shismaiic mohe a‘dthmhmg aghas.arqalgewd(e«g 4ppiin,
o?e‘ﬁ n/gﬁxla%th%ﬁlwrﬁy%lﬁc andp és?{s)’top thellés, Bﬁranalgesics,

sence Suc tOﬁ%
1%%%!&5 efits, patidepraspantsied: mi%%w%?‘*&.#ﬁm PR
ariidppleddantd (ﬁ@t ﬁﬂpfanuﬁﬁ desiprinhies) carticofidgamts (e.gt h!!hs'aic acid,
c%@agna%%pige ph %13Srt|otn anﬂpsychotics (e;g. risperidone, haloperidol), neuroleptics,
benzodiazepines (e.g. dlazepam, clonazepam), phenothiazines (e.g. chlorpromazine),
calcium channel blockers, amphetamine, clonidine, lidocaine, mexiletine, capsaicin,
caffeine, quetiapine, serotonin antagonists, p-blockers, antiarrhythmics, triptans,
ergot derivatives and amantadine. :
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30 as Mbod Disorders according to the D agnostic and
Statistical Manual of Mental Disorders, 4th edition
(Di agnostic and Statistical Manual of Mental Disorders
(DSM TV TM, American Psychiatry Associ ati on,

Washi ngton, DC, 1994). Bipolar disorders are
generally characteri sed by spontaneously triggered
repeated (i.e. at |east two) 3pisodes in which the
patient's hyperexcitability, activity .and nood are

S i gni dfi peakichiyr Bitsrtstrih @eorddnck Iwm e §fddéxkt61ﬂ€éi‘1tton are
n el evatl on

$Hoh %M SATE Joccast ONS ¢ UeallPOde ptani
Rt e BB R SRR Pt 5 S HR e leallP Rcptabic
Wmﬁ | zand ablegstione otthprunddedussingreuzel irgvieitiom gredihtedbp GABAL
ROt HE CiRAGRH AN Bordld PGIBH 4 Motéﬁ:ﬁn@ih@ 8P 9:)1 the compounds

Bi. pol ar di sorders are segar ated 1nto

Blb e P BRRTUO; BAEGA AoV IOER SEPiRg I Brmysesss.
dfieciitie Satient ofyaididngnind disdRieramtticbisdobat ridk of advbevestocts.

0t ORI orBEGH 1R Bhacihel o ALl froBRle B BAmARS

used herern refer I stinct period

**@W%ﬁF%ﬂaﬁeﬁﬁﬁ@PWEﬁfVﬂﬁﬁﬁ&$€F§$§F€WFF¥EEﬁBV§g%6nd
mmsmts Silichl dslvialppddlie viAshiriig, HRgabir@ s phbrofice Rl RGeptable
ggh and psychonotor agitation. 5 The term
yponani a®, as used herein refers to a |less extrene
mani ¢ Bepmg@deepmemcludle dheet. 4drenehdiagepingsy sudhtap diapepant ardm
cldfBlQhr @RIESS il EoheBPhdRERines, 8ScH kO GobALIR ] Pefe@tLéotapolindis
eriod of at |east 2 weeks during which there is
epressed nood or the |l oss of interest or
pl eas lReebitnratesinbinde phermbturbital arespentdblarigiay iyefafred compound is
ﬂﬂgg&&g@agoncentration and psychonotor 10
retardation. The term "m xed epi sode", as used herein
r ef er S¥THIAS ’B%‘PFBH‘%SWCPW@EPP%%W@“%FWP galsfraqosgtise rcctate.
de@ which the criteria are nmet both for a nanlc epi sode

and f Hﬁélggnts ﬂﬁﬂ.{d%%?hgrﬁoﬁg el n re ers yox?%ﬁdines

The ter roni c pain““as use

(E'Biﬁﬂipﬁi‘éﬁeg?tﬁb @&FWS@MMWI phenasgmises) [phapacaml

m@rpeeﬁeiﬂirﬁier ae), sﬁ;ﬁamaea zeumrame aiaemrﬁmmﬁe adtd. y aminobutyrlc
S__pai.n that. pers nor

ac‘fisr% glﬁa‘m Paigo-pela-yELesy ‘é consr d& ]égo‘%u r@pamat ?H'TF

thﬁ'eafib’@ﬁi rﬁalmﬁzwh@ anﬁdp\?hdual realises that the pain

I S goiPRgFeh@d Qaneouﬂaerﬁaﬁa&mpraﬁraado#alﬁﬁﬁﬁde, bmyleateflﬂrm

4k G R e AL e
vigelrploinentiagathing amiagtagéneal | y harder to 20 treat than

acut gop %@bf&e&@' dtal c-EH{imLiﬁBﬁE ﬂﬁ@dﬁiﬁ%&@e% £Ah0 rar@é 3 to 3000
used herein refers to ?arn initiated by

SFRIPHPELYE cemppigpds ot lgmgla e whi ch si gnal s the
pr es énecengiositionoior pmnm-alrmhﬂmswm mtmuﬂbr of compound of

o PF&?&% s 1Y §'8 (?‘ ?]h%&ﬁht Q{dvdaﬂ%erdpﬁt% 3% By fvﬁi th

sensatton of pal n. It appears

respectinithedotal Belghial theermRosttieBdhes ﬁﬁe

dolup@sifiorns,fthe dbsalb eintt @ 1) the r&fge 3BE arsndmn@ amrﬁipo@mt of
anfrﬁLﬁQI.di sabl i ng neurol ogi cal disorders.

The dalily 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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They are frequently associated with behavi our
difficulties, including obsessive- conpul sive

di sorder, attention deficit hyperactivity disorder and
| mpul se control. Tics are involuntary, sudden, rapid,
repetitive, nonrhythm c stereotype novenents or -
vocalizations. Tics are manifested in a variety of -
forms, with different durati &fs and 30 degrees of
conplexity. Sinple notor tics are brief rapid

movenpRt 88 Bfanff dofpolYDbréRdeOny Mn@ﬂﬁex{ﬂb%%ﬁ LA dertvatives
ex notor _tics are abr t nmove tsthat u? ? od
Bo%%éwayabeasag% & sigp %frﬂﬁﬁvi nﬁ Ly of test
cogpaiirated, aQﬂﬂﬁﬂﬁﬁﬂﬂhﬂﬂmuﬁuﬂnbimuﬁbﬂpbEBSVﬁeahrt|CS
I
| nCl U aRd ﬁgéva%&é%s ordBsUelillla AdraQPt) vé{-ﬁ.{of'l rﬂﬁmg@s&

t hat earin fics I'nc

Bfﬁﬁ&s@@srad%oérsew mgwemé empising temegxaphy ?%‘h Hnagslg or for single

ﬁﬂﬁ&ﬁ%ﬁg@i@%@lm&%@mpﬁbﬁm vity of the

(040 (0] s of

ac 22 p g pEsEy 1??%3% ﬂ%fﬁ?f?rg 5Lr11 VU '{lgesc 4 ne’%B& h%ﬁ-{d!g )ré‘rgnt?f’el?jto

soreanireheamich difyearies farghe diseoveryod @ptenmhl@mml@@uﬁv@ aggnts, in

f:@uaﬂtgg $dr thetshOnteMal g ékﬁtl&rh&'ftﬁé‘ bbfmiond| sspptnh IRt L drdihe basts
a ns o | 0Qenl

e dtptort SCbE o/ RE Pt oo S Sy B i el T rpoves.

ﬂm@%&chﬂmﬂﬁmmmhg@mnﬁeiSﬂﬂBSMﬁmmEﬂﬁuguh@@emdmﬂcﬁﬂﬁxmﬂﬁﬁiand

e A T ?%Vzﬁﬁih%%ﬂdméﬁtezf‘df a2 aaﬁ@se%%&% Wvk B tarm and its

el ectrical or chem cal stimulation and sel zure
t5Aks- The SVaisoferme SV2A, PR or SVAF cap bp Hﬂf‘f?&ﬁionbﬁfrsr%m
gipediallfe bodie Gybri Bnys Mt iad Speried GRHuAng GrunbriYPet of losc Adternately

BB e P g g il .
RETIVIEED hemcénaqeaymmsseéﬁﬁ OBFSSEW%FI#BISM gethod
bcftﬁbrfé%ts le¥osGig iﬂ‘aﬁizﬁ@ﬂ&aﬁ&ﬁlhﬁaﬁéﬂ ﬁgtrmluaﬁfaf BGinan Aok her

B8 2 PR Al R AR 08 Mol Lt
m.maﬁn@umuegwa lbad SV26. @@tpwt@tﬁwemgpmt aads;w;haﬂeathc 10
ﬁ@ﬂbi—a&@s'o? BsotdiBb spﬁa.é:@ém@&sh i?&/ ﬁﬁ?-labaﬁdrw&pbwof formula

ntIfI%g 1lgelo 8 f‘ggﬁlz rotelng
?‘éﬁi’ﬁ S Hefepgn bé‘y‘i%g H‘g’é?“é’[“&
mmularicuo lﬂie pptele ﬁsanmwed by ﬂﬁ\ﬂ;tamcetagmu iherebyadentiffing bipding
{;beﬁg.n' ’ﬁgiscafe' s S &%F RIS ﬁ:,eki&antiﬁcatlcin of new

determne un'%carr Iag:% out e clinical tria
ey O BPRE? pURdBs/ §1€? | The@ressnt fpgentipg also provides

piedtescaivhblaliparddarof SWe /IS, The iettiodi aish 1aelbden Bindingrassay for the

§08 1508 AR w%lh' 1&&%@5 c&L]:;{ﬂ e oclff et ﬁﬁ:{ﬂ ﬂ’fé’é 2 Isoform SV2A

treating di'seas

Binde w&e@e& of éwefigﬁcet&ea:@p*tvafb%an@arﬂt@ iﬁﬁgﬁca’eaféwm waa LES$, the
Rbfosh IBEJ sHewd atlkotive BERGG: BRA05uDEEH df kitdse Hgthds Narid ¥pectfically has

ARl B BERRE P P TBPRRRA  Pvent on concer ns a
phar rfEeelsbtlisdigendpensi alsadre wasdpsitedlmty agpess theeqnformation state
QB rofdinPartR ORHIGa K, pQiffakan and chromatography. The labelied-
ligands may be directly or indirectly labeled. Examples of suitable labels include a
radiolabel, such as 3H, 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 inventon is [3H]-(+)-4-(3-azido-2,4-difluorophenyl)-1-(1H-
imidazol- 1-ylmethyl)pyrrolidin-2-one ([SH]-compound 7).

Description of figures (in all figures (+)-4-(3-azido-2,4-diflucrophenyl)-1-(1H-
imidazol- 1-ylmethyl)pyrrolidin-2-one is referred to as "compound 7" and “compound 2"
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I or a pharmaceutically acceptable salt thereof In
conbi nation with a pharmaceutically acceptable

di luent or carrier. To prepare a pharmaceutica
conposition according to the Invention, one or 25
nore of the conpounds of formula | or a

phar maceutically acceptable salt thereof is
intimately adm xed with a pha&®naceuti cal diluent or
carrier according to conventional pharnmaceutica

slaAROHA gNg- [nﬁglaglua%@ﬁl iéwnpﬁeoudnelsmwtaadmide {referring to
raCtItI el uent |

i e T

¢ibpt-2-ond- Lapirrbliviistacatangde, Véﬂql is l@p@m undegthg|International

R&Eﬁﬁﬁﬁé@y Mol m&%ﬂm&m 30 Phgr maceuti cal )

COﬁpO t1ons conprisin ounds accor to the

i nvent POIF bgﬁpm?‘o?hee'i(’iﬁ"&l RO g:[%g “CGPRpRA 7 with rat

Pastre ntoerobkdrey., Y-axis Irnpneaaneanobsdlr;d toi rfrqearrediotgaad| yaigr: B/F

i 9% i\%bﬁd S 2L NECald Youd rddiighad: QanQﬂ/assay% Bmax =

|ntrana arnaceutlca COﬂpOSItIOﬂS sui tabl e

8|2é?m°&éFﬁﬁﬁT &P T4 ™™e solids or liquids and can,
for ergui ®, ankezd defidi@ofnpéiitiaf bihdihk etises phdwisg that compound 7

Qiﬁﬁg ?erBS giﬁ:{'l %f) %ﬁﬁﬁ;"qugﬁer a.FérE H Eév etath YLBE’S represents

eW ng- gumns an 'S en e activ
F\@‘F@@P@ﬁtd ek Ypiesatgl epd Wﬁw@?{%ﬁ!ﬁtﬁ &ef EDragl ﬂw Test
&m&&@muﬁae&hﬁwm; abl e carrier such as

starc t he I

X onpoglm e B et B o e PARLHE M oan-
pAnepaEKyrs Vexis nepregsnts dhe taqilqas’évitquw Iragrd eknge hnfé?(-
AgkakhidGhe gel dhéd MBBEAREHSHEHbASrAl GdW & 186 bfhphepresents the

B T4 P 1 LT o TR ARl o

sucr oBgurer4 &pihanil®go plot oftdooypoing 7 aggSPAdreads coated with rat
fnla?rY Qi .hf&e@%& oG 89, v-RAP F@p‘ré@eﬂis (O] -Eﬂ%ﬁﬁmhd 7 bound

he T nvention al sSo conte ates
El?ﬁfz/@é?%l’? prtXwrrscusPreasnts dpe Huueh (VR Theite n@éﬂ%ﬁﬁ&?ﬂ&ﬁ%‘ 7

(dﬂtpncawei;feﬁ{nleﬂﬂ manner. Pharnmaceuti cal conpositions
whi ch t 3y1-
in con nt | or?acfstgfd'%er%g %E'gvgb St ug%%giyé?hzﬁrﬁ&l&ﬁ el
SRR adainst (RApeBAL HEnHfeatet GPRY eBAFHATHC, Fhe ¥ axi
%ﬁ&@h@%mwf ROE T 1Bhe Ry ddid) YRS firsg hAS &f %ﬁﬁ t(wxbeaﬁt“uq:iepmsents the
als.or.in us on _con addi t i 0
efh?é’?'?dﬁlé@ Jré’d’F il rﬁ’?&‘&%&%ﬁ?{%éﬁé FSEY pg]?é%so né B8 =
B8 adorad, By= Hb@ompmzai T plusgessis Ileeredlralcetem whigh slispiaces the
y%m 9&:&&1 Ofhe @OM@/ fﬁﬁfsc(@dbaeaabn fg%s @hrHé bRriment

O e O

sgpeificbimiiah The ldat paly lof bars dlabéled m ishovsitn Ebsege bf specific

AaMb %eﬂs%%ngf&{ed%ﬁ& HEvSh SR ob& Fﬁ-i]-%ﬂn S[3H)-
suchn as eth ne-tetra- ac ic acid ers
epreppuRd Za@eeeaﬁeg Dg ﬁpﬂaﬂp@@m@? BRbsragasd "’V&HH‘ t s

for amjguﬁ:ta dgpidthan Io_g@rploammpamguha baslirgod bwoenliffedeot lighads to
st ﬁ’ﬁﬁ?gh@ RaLpd
ﬁﬁ‘g %ﬁ%s ich-are rOLJ]%JﬁI“J‘r§‘%1a}E“J5‘%"[&’"@&6Fd ThE

represents [ H}-compound 7 bound (% of control) and X-axis represents Log [Drug]
(M). Depicted are the ICg5q curves of compound 7 binding to hSV24A (%) and hSV2C (1},
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 hSV2C (e).



used by pharmaci sts. The anmpunt of active ingredient
in the pharmaceutical conpositions can fall 20 within
a W de range of concentrations and depends on a
variety of factors such as the patient's sex, age,

wei ght and nedi cal condition, as well as on the nethod
of adm nistration. Thus the quantity of conpound of
formula | in conpositions forggral admnistration is
at least 0.5 % by weight and can be up to 80 % by

ht th h t.to the total L ght h
compost ethe SRRt Brese e BN i ol 9 eoprime
h&gsnty & sopeyndsdbaticdnpte foh bindbngio ihe5B% fespdatalinBvaa). Labelled
Oéorﬁ]ﬂﬁn@@@ﬂ f&@ﬁlﬂ&'f %\P@Lé&ul% ﬁ%oﬁl@tjﬂbgs %E i H@cﬁ?&g %rgm in assays

i stered one or in_conbination wt

oD B HeE o o Hos QRaGeRigrHagh TR & SRS (FapepiigSV2e). In
exmhplsy eniboﬂmht@.d@hﬁdm beom QIhOat mhmnbntmarbr R&n be modiBed

Cfntaetqmte of Y EJ} eﬁcﬁ% ef g%n ar n ag.{] t h%mfa?e%g' or non—covalently

accordi ng 101 rvira
ARG ptelyovitieh diregily dydndivctinprovides peetertabls signal. In any of

amb&mm;@ maeﬁhtéwb ichrh B!? gﬁem&aml gr dﬁ‘&ﬂg gtﬁﬁicﬁ%ctﬁﬁ Bbssibilities for
an aelc?{e}% § %gid ﬂécﬁ”l st Qd&%% ﬁlﬁénﬁe@f‘t&c’t limited to,
| [PHE 43¢m.o S et (420 msssu(:h ag pervxtinsesndialkaline

fﬂl‘.{d}@@iﬁttds@ Cand fiRFILREhbeL Bd¥ ! d fnorﬁ\ﬂxtﬂl% Fluorescence

Teg? mgﬁww%%? ne) ant| con udﬁ,ggtb%tns otlg:intedto

éhxo;q@sa,t@ ht)thocl&n(ne Gossthiliirs Ifd:rdmilleect lzaiemng mdﬁﬂie) biotinylation of one

st R FiifoRred gﬁﬂgg

ggonazepgn) Dheﬁbt Zlness .iai ﬁﬁbrprona2|ne el groups or
B phendigang anitadicsy Ihe avmm%mw algd 19puge Apacers or linkers

|th deeaivhere thewinmdinde aré:ﬁ:piez’:nt&hﬂed tofeaédialsﬁppom To identify agents

r | ockers
B b ARIOE o B SHOIL oo AR e b R Shrang o the
é’%ﬁt‘%ﬂ“ﬁ Eind% to the P {aspestially SVBAL trtact dells, selwatientoenbrane
\ﬂaghl elitls eomm@rsv%m mfemte leﬁﬁrm profa &aeth ﬁ'@ﬁe&ﬂfc{)ﬁbnlsiflg the

un (0) or a ar.naceutl C

183 1 R B8 ndef The B B oBr R TR i et witn
%@8«% r@mmnm SVRprtfeti umamunmrm mwme time as, or after
memvﬁth 160 o P AHI or Gedf, £26RiPblth&inventt

may
ote ting effect on the ounds 5 Indu0|ng neur a
il aﬂpﬁew‘i& rPlst dpelBice bigbmibreHigheytsoreening
(REFD) agsagethat mﬁﬂ@cme\bmcungaﬁwsabr die lﬂmudg of &sdRrafived or analogs

e osrs e %ﬁﬁ&‘eﬁ‘qﬁé@*ﬁ neu*ﬁﬁf'?ﬂﬂ%{%%ﬁpmm
RO I pyee A b

thronghgytassaes qrg deglygbinyin order to
bomrtndat thz ﬁpnib&Sqf daﬁrpbumurmd i £ bl ericlnd time. Such

We SR o ke o Bl b 43 1 bl ontatatng sv2

ﬁ@ﬁfbmemm@se mmdsqum may be derived with purified or
aenﬂ-ﬂwmwﬁtmme& &eﬂhsazﬁm@&ﬂmﬁé Wam
Sl si o %%fﬁ#ﬁ#@z bt il 5 that 15 el ofceltlar

refrer

toxicity and/or bioaveilability 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 ldbelled lgand according to the invention to SV2 or a fragment of
SV2 comprising the LBS or of LO59, or derivatives or analogs thereof, to SV2 or a
fragment of SV2 comprising the LBS. The inhfbition of complex formation may be
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Bar bi turates include phenobarbital and pentobarbital.
Preferred conpound is 15 phenobarbital. Steroids

i ncl ude adrenocorticotropi c hornones such as
tetracosacti de acetate, etc. Anticonvul sants include
hydant oi ns (phenytoin, ethotoin, etc), oxazolidines
(trinethadione, etc.), succinimdes (ethosuxim de,
etc.), phenaceni des (phenacenmsde, 20

acetyl pheneturide, etc.), sulfonam des (sulthiane,

aceto but [of] .
gamagac%e%?gbasf’%'s ?? SR Be’fqg‘? i gﬁ%%l (f? 1 me‘g"’dsg% dfiegHfing
vagepsa cempgithds dlemt sompetefor bi@dmanﬁlzeblﬁ& Eesparthlly $VBA). Labelled
Péoﬁip%ﬁﬁ@oﬁ&'ﬂ?@é‘ﬁgfe aaasha&@anevlﬁéms@a Sf tBE trifentYdd gﬂﬂ%&% assays

ta roa%e o] voxi | , sodi um va pr.o seni - sod

VAl B'FS% OF Y CGmPHAREOT EFBS ﬁ@ﬁﬁ?ﬁ? tosPhe 54 FpPHiaNy SVaA. In
viugh badayienbodireatsn Mgands arEbttiadd methofromodifeatiphel esd B modified
PR yeOTREShte B Lkl UPlaludle SB08 oo Sl o [0S ity
JORPES Poish é”ffi‘g? dﬁéfeﬂtbfrﬂfémﬁ{ecﬁld Biovides paletegigbletsignal. In any of
quaeretalssays Othe GRAR04S darpbe mbaldataimell dmcel SPindiutcill. BoBaBilities for

gh d can be to % ot Brmtted to,
fng; @%lggﬁp {kh E?Pﬁ?'f’ee(ic‘%ﬂﬁg‘lé‘gh'i’w e

N ?ﬂmd%%ﬁlhlexm@smhuaewmdh& atokalgeine
lﬁlﬂobﬂhal:a%elihdtﬂ?ﬁré'sigﬂtemﬁe]ﬁga B1e 3P OrBrRf tHeURRAM Y S8 escence
Th ose canf ] vvlthlnavmderange
Pl mEr TR, oot g Pobrsritn. fduding agnot e to,
gbn@pm ¢ shedathiper Emgﬂ)ﬂﬂieb dor3ffiPectipbetingmotide bidtinylation of one

%Ba e ?oo parit%ljcul ar cases deBendl §°§‘ %%&e E & Brotis or
%ﬁ ﬁ%ﬁ A A Ehadipes Th FOIPP@-‘%H)%#Y#W@MG spacers or linkers
di weetvhem théi@omﬁhmdls Bﬁe toi Mt&gh@tﬂmwlld%uﬁﬁm ITdQdkribify agents

toph;n LR iggg i SLE0 be
usef gpst andar ds anc rea %E:S In dﬁéermﬁ‘%%"gﬁyﬂl

&B@i‘?fyf%lmf’@gt% bhe LB 58 y €24}, intactpsils seligar or membrane
mdag:tmte ebtttmnig)svm &l the chBreldve prBfein &%ﬁé@ﬁent baﬁshéiﬁgi the

d ded b
85 ot e SR el el 0 TP P Pt sl £ el v

| %ﬁy@ﬂﬁ d?PW‘E‘ﬁ%@r ﬁBﬁWr?tEE-‘It)f ﬁlﬂmgn#m‘kmtom;rths pargg Yme as, or after

ﬁhﬁbﬂibn&ﬂ’clzﬁm&rbﬁaﬁitmh t@f' erﬁﬂvétﬁ@f @Hér@ﬁh I'ﬂss 5 &(EIR bv&'ﬂfonl o may
i nvention erefore further ovides | abelle
5. Bilfed atvefipd T 5 erialis & Rﬁﬂﬁ%ﬁhé@lshav t §opening
&i’EaE asseyy/thef mogitanthediindihgofi 056 ut ﬂmlbinagg of deriviatives or analogs
ﬁﬁi‘éofﬁyé\ﬁ ! f%ftéEFE

[ t| sorfstg?h%%?tgh Eersg?ﬁgo ﬁﬁﬁgag‘g
ﬁg‘[l'g °PB“IL°BB ughput agsgys qrg dssirabl

praginedcrtbe nnnlemmPoundkjslirﬁyeﬁ Boi gkl pérTodd Hinel sﬁuf d
¥t gUeElyd Snay e 1RERE SdnB Scetlifsl Y EreRYpdte maffRnts tatning SV2

as well as cell-free or membrane-free systems, such as may be derived with purified or
semi-purified proteins. The advantage of the assay with membrene fragment
containing SV2 or purified SV2 protetns and peptides is that the effects of cellular
toxicity and/or bioavallability 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 lébelled lgand according to the inventton to SV2 or a fragment of
SV2 comprising the LBS or of LO59, 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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SV2C whereby SVMA is the binding site for the
anti-seizure drug levetiracetamand its analogs. The
SV2 isoforms SV2A, SV2B, or SV2C can be derived from
tissues, especially brain, fromany manmmal species,

i ncluding human, rat or mce. Alternately 15 the

i sof orns nmay be cl oned versions of any mammal i an
speci es, including hunman, ratgg and m ce,

het er ol ogously expressed and used for assays. The

t hod
such: e e T b BRHERL BT anar Aot g e ipe
laigerds opsqumEanintha®8\@mpetstfei ading td thedMmSespetiaby é‘@ﬁAl Labelled
%ﬂﬁ@&rﬁisloy formMBA: liltsefupﬁll t1d 'n[égho%g%@ﬂ?JHQve%%%g astp‘Polﬁs in assays

utativ ent and |1 ncu atlng
8FES PRORARASOT 2EeRte Hiat &5&? fw Pﬁs ﬁe&B%qifrﬂéfcﬁVZAl In
@ackpassayl embocfimeml, Bgarlds cdh &e ie¢dwithdutrhditicalonpr bBESe modified

f
%?L%ﬁ% otk &}s foI- Q 1%%%&%&%@‘6 Qﬁgﬁ %P&@%ﬁﬂg br nérP&{I)dJeﬁuy
iHRinepyugiehs Wcﬁlﬁir@ﬂﬁ R md#gcﬂmﬁﬁﬁe& %d¢ts¢ta1t>1n éigpathguaﬁy of
Thess assta?r& {B€ FrR eSS BIRA 3Th& diktetly eeialirbdila tP'oéHﬂbﬂjﬂes for

Hrellihonby a@e&aﬁ%ﬁ%’éﬁ% PR La%@%ﬂ%%s& fited to
@ﬂnﬂécm ZBVI?ELSBSI‘ (A%, metyined saﬂsas peroxideResaral Ebkamipng

§§§s’i\>}ﬁa{a§£ ahafﬂuol%ggeﬂtslﬁfeﬂ &;pe € of W@ |A;l1£§e/> in fluorescence

u nd o r or m SV2A
ol Bt o luprePtxmoe BAHEAHAPG Wl iy BUC gyt tgpted to,
ﬂd@mﬁqetxadrr rabdamineyPdseibilities [ Hditdotlabeling drendS\iEinglatus of one

SRy Roubk& iy Gir h&ﬁ%hu@f ugfedttg%ﬁéoé th9apoR lal?eﬁ]gma\ps or

ecifically has in |nﬁnto co
e Y50k Rty 'igaﬂ ?@“ﬁ?@eﬁa%? P@apquﬂgam a9 ‘él-‘%‘bﬂl??é"elﬁé’é Ynkers
ascdsenwBert theaaSaRRAmMER e.rd)tﬁlﬁz@l:tﬁ.&iddaﬁ aSdoBdl upyrt. W 2dentify agents

O PhRELRAL D oS o BB R P 80fn i

SPeniig f%'eiﬂﬂgvg bt @3 (esm-‘wslv hsimttoa @elihd@errrgnmnbrane

fraghede ccii';tajhﬁiélsm*ﬂb@ the &ﬂ&la SV pibteirfor'd QRBiprising the
L@Q%} LU b| Stin and oh bated with
CORVeRE] ongfo bé’lns ef : assa ST PR “Pyﬁéaylfincu ated wi

Brercells; memtirgnes, Y8 pretenoy fpenert: ifrinr to,gé thbsdame tine gs, or after

fiRBaion AfitH l!I%Q'oF\@{Hﬂaﬂ% rﬁf | erivative thereof Assays of the invention may
| uor opnen

SR AR Ca—

(HTS) &seyy thpt monitdyf iheibgnuitasof(LOB9 at thef higding f derivatives or analogs

&Eﬁﬁkééhﬁ&1ﬁﬁﬁﬁé§g%%#F@P%$Mﬁ%h%ﬁénf I%ﬁ(ﬂre tO as

ughput fsaYRsare gesirable in order to
ﬁ:ﬁﬂ)mﬂ-t[ld n(uﬁbarmfd:bﬁipeﬁyd@ m&veyx@ By & givkn ﬁedbdlontﬂﬂda stienam

a‘%ﬁ“.“g{s. jﬁ % ‘%% P@g};‘g@)& n&Eﬁ@ﬁb i %’ft’-’g‘?’s ]SEF%; ontalning sva

WsH ascellsfrse or pomhsppefrerayestementerh as e am purified or
&Hﬂﬂ%ﬁxﬁﬁb&pﬂoﬁ&ﬁ m%laei?éitagem Y dBhy Qitﬁ'iﬂenﬂﬁﬁﬁe fbgment

SsElifRg 398 bE Burged %%me%mﬂw%  BitERise Sy ot cettutar
omioliy amrb/or bivaveilabilitepfitbs bast sonppuamd dan bi igemeraliytigodried,dhel
dgahy AsteBd Eemg foeagé@%%am BMh R0 Shrets %s, d[-@é’ér?ﬁﬁ%&ecular target

ak?sonligy er 2 esL I(illa&mr]]:g:l Inhibf Inll Qfoib/r ianssia?n%)e bindlng between two molecules.
The assay can be formulated to detect the ability of a test agent or compound te
Inhibit binding of ldbelled ligand according to the invention to SV2 or a fragment of
SV2 comprising the LBS or of LOS9, or derivatives or analogs thereof, to SV2 or a

fragment of SV2 comprising the LBS. The imhibition of complex formation may be
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9.2 pnol/ng protein and Kd = 13 nM Figure 2a and 2b
depi ct conpetition binding curves show ng that

conmpound 7 10 binds to LBS with about 30 fold higher
affinity than | evetiracetam Y-axis represents

[ 3H] - conpound 7 bound (a/o of control) and X-axis
represents Log [Drug] M Test drugs are |levetiracetam
(2a) and conpound 7 (2b). Fidifre 3 depicts gel

el ectrophoresis of nenbrane proteins |abelled by [3H]-

cclemnmmﬂ akaridty X kéehh RS SRt fAlivatioroabisan Flauh;}slytelé DR in

§ ol RR (Aot 35 jobal AREFSRM Bobitn g vl it
tfh@ue‘lﬁwusmeewnmw HEShechitatiqrprRKiny iASsBHS adﬂfowmbr@emﬁl which
\Mé@é BitrospharRe Bddsd with Bi1&dt Eﬁﬁib@:hfes aRd Lrsa%@rap e tsepfration or

oun 7 . ng SPA beads coat th rat
ey ’B%ﬁ‘ﬁ&i‘h%s‘?“ cy i Gy @p‘ﬂ% cRfipgued & a1 s o
[Mf‘ffompdm@ dssAy iy dantit low( DfdNigls Saryglapmdl a¢abuet the SV2 protein

SRS S oy G P o

BY§TdT Y HPwe st F*da PaPeil)s Frlde mofmsﬁ}ﬁawmwdf it can be
mlmmﬂv thétgl_tgﬂm&tﬁtof tiseaieibg REkstvelyanskrad S ALCaSV2a dihk $igand
r
fhricae s O by oﬁ&d%%?t?s’ el PikilBa oothd il ofa
Pﬁélbeggfe%mmicel IBPW@% gutﬂ@)a% | s fhaorpyentiahe). & of P §gZyme.
1abiltes apRoM A a?ls@&saumﬁmcés&ﬁhl aéoﬁ&%mhm&mt oy dBSV2 after
S race |

koA Biea ol ot XRRSSam i MORRES i il dypton
pedvides Phitanciviilg yerstas 'op the ligandstfor lnbelling saybdéteeiton injbiplogical
Hﬁhﬁﬁmfhe%st@a@ﬁ}abﬁ HeAn@NdaPalBave ugaﬁoawﬁy 292 from

WS ecifi bi ndi n The | as
RS poipa Sl Gimeutias saftions pid e vabie could
gbe bk fuserd fob BW2lcrvgs-diokinglahd identifisdtipatod blindir@dotrﬁ!ﬂbf LBS

Zégh.{& t he probe (3H] conmpound Z (C = [3H 30 conpound
alone, and D=3 compound, Z pI us excess

| evet TR&oleERY exa%*a% @e@r%%dcf?%ﬂl s PUFPQsES-
conpaUnless sgeeified othiengsoin ﬂm@xainﬁlése rchartactetigetiviiof tlee compounds

agg ,Sl 1995 sdsPmpound 7 as a

r;‘g P§ éﬁ %’Eams epresents [ 3H] - conpound 7
bound seﬁcﬁ@awr%ﬂoydeém@@ ﬁ@ﬂégmnsr%gsf)ma@a@*
SMctroBewr Gttedwithen! Apett@D00 ¢othpaer ahd 6 G dAALIC dual

BrAghe °fo"'ﬂ§§%ﬁ“§f’4°5‘9’3“§§%é%éﬁ§m oy Bl SRR afi o

mnmsp geomstry GbiF6d h%w triplopiobtiad e wmmd amarudmm

ﬁg@gtéj @an@:i 'sB!uhbﬁgié ﬁ. r B{Blsh&s%égé(ﬁ?@nd ata
PRy Er R of 20 Pk iy ISR ER o {he BT ygaal of

Dbissodm s CDRLY). Clomplediashifsrard giweh imgprin dbMel(BSom TMS taken as

{R5RSCdt@ldayg. SV2A) . Labelled conpounds of formula |
are useful 1.n the nethods of the invention as probes

i n asYEifsanalyres gregesriorged weng ermefshnflloBing Syipns: t hat
bi nd i Agilent BO) «8ipe HPBE bjstdny 2funtddwith an INERTSIL ODS 8 C18,
DP 5 pm, 250 X 4.6 min column. The gradient ran from 100 % solvent A {acetonitrile,
water, HgPO4 (5/95/0.001, v/v/¥)) to 100 % solvent B (acetonitrile, water, HgPOy
(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
(16/85/0.001M, v/v/M)) to 100 % solvent B (MeOH, water, HgPOy4 (85/16/0.001 M,
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,aval I abI e f%’%é’f | ncl k%: ng‘hhl %&;%ch%nﬁgg

5 such assay enbodi nents, |igands can be used w t hout
nodi fication or can be nodified in a variety of ways;
for exanple, by labelling, such as covalently or
non-covalently joining a noiety which directly or
indirectly provides a detectable signal. In any of

t hese assays, the materials can be | abelled either
directly or indirectly. Possiébilities for direct

| abel I'i ng include | abel groups such as: radiol abel s

Y\gh\mh NG miB Wit Ofotd b doesh B 6F 1041l 3he flowk4e)is 6&20)1 ml/min.
%P S) or (125I) enzynes quE as peroi ddase and
u

gt B&tﬁ?&f‘é“é‘é’“ﬁh& orescent | abel s capabl e
of nDMabmpentgontfm: aasngedrnts 7l LY MSsualeoee perferewdias yollows:
wav el g@ @H{ , or fluorescence pol arization,
I ncl udi ng, not limted to, fluorescein or

r hodafh#Eses Presperibirhed ysing £ SYATERS Aliarice HRLG gysisgr mounted with
aﬂmmxbbgtslmmh:ast,h@mmfx QreEmnc@nahit uent f ol | owed by

bi ndi t 0_avi di 0
ar oup?g T%nttrﬁ'g?'ﬁ gﬁ’#"m S yand - an |§'Q%I gl'sFlAabbrﬁ}QO/O 1,
e Eh Nt %aylvaitgdamqniwg @ﬁarc ’é‘Fé (K 1P Rk ey Ay/V)) i 7 min with a

£A83 1909 B of HRC GHP AL EiStredk Betla® 20PmBitinGhac dplit & 1/25 is
soljd segqpr)ort TO identify agents or conpounds which

LR ueEd SARLBFERSt with | abel led |i gands according to
the MSwemtiitwa for binding to the LBS (especially

SV2A) g aﬁ,gug@%{? éﬁ%@léllrvéi GeLibiliAle /QhteRBANBONG v dt tROMRBLtration of

cont al ni t eentlre SV2 roteln

F Pt RSP B AT EPasiFah e 3 ¢ BRTETeR NEme o NUEAN (Fap fgee: CA

UBAMB@Q 1on ieep BYRHpediionROAD ARCDsdmYE di;erdtad: abeRET and the
%uarghte%ef g&%@B% N5 soi¥2 JBEALE espc 5 17 AR Loyl heater at

€ sane |rreas I ncubat i on "w t
E@%@Cor an anal og or derivative thereof . Assays of the

| nVenijagdspg¥biyoméc MeskuréRdnen mmrrﬂﬁelaﬁc paformed as follows:

ﬂilwmnmgmoacthmtwaue\re@riﬁd wring @Q‘NQ Herdpse; GARA IPE
80 thfRemBRa@fupbld ?na@é/g?déﬁahﬂét& THY s e SpLigitEe rie@em laB @50 °C.

prograns which test librarjes o hi

P e oublRpu oo em S Grasuraarpiasis T3 QPR P! adhiibele mase
sheztroneiee (Fiodigaovipl Had dos e Ghe \LEWA) InGE/YBvoedesar pesdprored with
b ﬁt?é#ﬁﬁ%gﬁ%% #go%@fne 0% Mué’éﬁekréé@%ﬁ{tk&mth a

mant s cont al n|
St R leqe R SHEMBP: {one iR 1
@etn JON Sechitiq(Belsdn, ek, usmmamm (-pputy 99 93!9 m & wried @8 carrier

gont al ﬁﬁw‘&g@&@hd&ﬁ‘h ap@é&lrot el ns and &tat 290 and
280 f%apsnepwebrf 545@»13 (ot} te épjegqeg,m spliSlepe Py ap

BéraRyY@iuleab pldghatmméd dd¥6lldwas (5OCCITROB!At. canrdaemgw eemm y

kﬂ%"%&fn?r@ep %Pldﬁﬁ?%}d it 2 A0 iRt ag* ¥t
beparh (AT @sheinvalipniration iCh/Ghy) giode (1ass EBERHE o 80Q isprn Hge
HRIMRGNTHNR AR 6 Selieisery can be forml at ed
to det ect the abjlit f ent n
i BEPSIeREHER It b PR AR 343 el R ol fheto o
rotaitoi is Gecotded AY2H PC an 1 Ragoletivnsoii M. anmpmp@qh@uhhethe
g@gen% eﬁzdf-ig%?m@b Hgg ég\é%ﬁﬁﬁiﬁ@ Répiédgl 0gs thereof, to
V2 conpri si t

i nhi bMeltisg peie Prﬂf'té’ilmﬁ RE, ?Jreg%’h%%h'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 Merel,

particle size 15-40 pm, reference 1.15 111.9028, using Novasep axial compression



10

15

20

25

Screeni ng assays of the present invention include

nmet hods of identifying agents or conpounds that

conpete for binding to the LBS (especially SV2A).

Label | ed conmpounds of fornula | are useful in the

nmet hods of the Invention as probes in assays to

screen for new conpounds or agents that bind to the

LBS (especially SV2A). In 5 stith assay enbodi nents,

| i gands can be used w thout nodification or can be
modifine@0 nim Ld.) Viafd @ites indwaamyZ) addIsexbmh eAmBYmt of silicagel and

I 1l c I -coval ently

j%?%%bg a ﬁ%?ﬁ??gaﬁ?gﬁﬁﬁﬁﬁﬁ%¥}€&%r ﬁ%irectly provi des

a det eCERAEEeSHgAbEromatographistseperiqgigrs axs pasfermeadn a DAICEL
nehiedpal D 08 imb @0d+856 Inh:8 doidedinghh 8ChbYseMutld nstrument with

Indjrec . Possibilities rect | abell]ng

el hfEkobise PP BRe ot ipd 88 9 B hBFarnbRaShed Faptiptiancs 2«
b0 migmih.iSeiveritntayred @s Beddyiped kaiGividBPProcediBBH] or

[ 1251 )y VARS: ' aadplkal i ne
phosp€§$§§%, anéﬁgﬁﬁggégggﬁgéFg%gﬁg cagg%le of

moni t SY°RG the change in 1 uorEBREAseE@te | ntensity,

wavel etHgAN shift, or fl uorescememppeaieari zati on,

incl udippg, but not limted to,yfdUQf L0 ar
rhodam ne. Possibilities for f%gﬁ%%§15§§%% |ﬁg

i ncl ud®%i otinyl atl on of one Nbipsasuertpimide| | owed by
bi ndi mpst 0 avidin coupl ed to Qnenefoshdigiaiayve | abe

groupgg®’ 15 the use of anti-H@gﬁnd I hodi es. The
gs

conmpounds may al so i ncl ude space ers in

cases Where the conpounds ar e Triffuprpaggticacitied to a

sol i dswpport. To identify agagisny@buegirpounds which
conpete or interact wwth | abelled 1igands according to
the invention for binding to the LBS (especially

Ve Allowingtexemples Mustrategidwiiha compoummsishmoasred b fagninfcan be
Gehitnaiiidng SV2A or the entire SV2 protein or a L
fragment conprising the 20 LBS of the SV2 protein can
Feampled.. Synpidesie)eft-swhstiteng dthydramapetiy! pyrcolisin-8ebmns.t h

S rotein.or fra nt. prio
1138 o3l pyrBH AR syl B g bR conBERR Rpips acocrbea
|ip thy Igerapyre fone fos qramplachoutiaey. vie HiHdomsbér, J/ 8.5 NgdsooM.;tSemning,
lmmglmkr)?nm&)éd. Re 19951,: éﬂa 9@'3-@2,3@ Eﬁfﬂﬁr&%ﬁd ?% PCT patent
av r i.ncl udi ng hi gh-throughput screening
f?g@ﬁﬁmﬁgggﬁéggﬁgfuhnnitor t he binding of LO59 or the
i ndi ng2-bfonttes, pMEoY-6$tHY)- FRfIregenetiylithRoR@h-4.8n0eW2 Or
to the LBS of the S\ otein. In_many drug screening
progranms whiclp test O-Nbrari es C ounds, d\gh
t hr ough s re desipabl e in r to 1ﬁ§;}q;e

t he nunb cerpeunds Ysurveyed in | vea—peri®hd of
time. Such creeni ng ass may use i ct cells;
cellular or nenbrane frag tis cont ai anngT SV2 as ?
as cell-free or nenbrane-f#ee systens, such as nmayshe

derivedfyith purified or 30 sem -purified proteins.
The advé%%?gszgf thqu$say W th nbrane fr &nent
cont ai ni_ng or QuérﬂZegFSVQ ?%%?E%g: andsgggtﬁgfs
is that the cts of ar tokjciay and/ org"=o

bi oavai | abi | i f the tast conpoundjcan be generally

i gnored, the aa.sgay I nst gad bei ng fogused primargly on

the effect of the drug on the nol ecular target as my
Be-raburthests ich bi4-methpaiheneyl)-&bxo-pysroliding Soavmxul mdidn gnetfyl
kstreen two nol ecul es. 35 The assay can be fornul at ed

to detect the ability of a test agent or conpound to
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inhibit binding of |Iabelled Iigand according to the
invention to SV2 or a fragnment of SV2 conprising the
LBS or of LO059, or derivatives or anal ogs thereof, to
SV2 or a fragnent of SV2 conprising the LBS. The

i nhibition of conplex formation may be 39 Screening
assays of the present Invention include nethods of

i dentifying agents or conpoungls that conpete for
binding to the LBS (especially SV2A). Labelled
compounds_of fornul a e usef i enser,
tiné 75veittresmegked Mggec[ Fitaa %a%geﬁt?% stij:crra‘e]';}"‘lté@r%]&a(gfr§ cc?1Hedw
GEIROLREStabsGEN 1S g (Tiatmol, Add ¢ 4-Fmethopg hepsfirpngppyg 12.7 8
B T B S e e ey

viabraaught wirefiesior 19 braié%@g’gb r&*ﬁ‘%@ﬁﬁﬁ 1 c“}js ucrﬂ
COY B rRRHtd /o ryrRed) 16 @ \wah el thrye nekiediflagh attn@) w&thya mﬁgr@ﬁc stirrer
koSl GEblaoR LA RS, Brdiehrkpile, moanale

materi als can be |
eihtdﬂmbdldierwdtq 9 w Bk el off) OfjS BEIGRYRYEIIE 53 Soiv&fin 200

f:)lu R{’%& h:ﬁi&ui-erlg b ﬁtabeduxgarxmma memmcagqrmed distilled off
r adl 0

S I nc | t o
[ fon & u&@lztplmoqe%%l]mr% éqg%% Terngérrres Su e];Q)t[réﬂﬂmd 112 °C.
pnsmmm &s cotkd alolalaing eonqsmmm dSmeseiR e the cauleasior Tt i

| abed 5 15 AR Lo ?ﬁa})ﬁf bingudaBa @bongm-Hexane: 1/1 (v/v)) to afford

f?uores ence I ntens wavel ength shift, or

f theares estercad (PS8 LI 58 i ncluding, but not limte
tbumm&eoman @ommmmnnmez 60 fai B 825359 B 3H; 360(s

cgﬁt% J%n {Zﬁ’ (%, gnzgllﬁ‘gﬁ%@iﬁ ny) pid.0p 67 (@ALd, J7.4); 7.15

y bi'nding to avidin coupled to
ofPél, detmé above | abel groups or 15 the use of

ag r?; Mﬂm@ryéﬁzgrpgyraizﬁm-zmwe
i Bhfenser,

n case wher e

tb’l%éf’%tfllﬁé‘ﬁ‘eﬁwl‘%d %ﬁfﬂ "Ifos i é%% ents

ohng&rm@ﬂaﬂﬁnspm:s ha gmrqmtoe 8.48 gi(3% emmelt 1 eidof 1rét¥é?

U%a”da a “ﬁn‘f?{g@@g" RSia ﬁéﬂﬂﬁ@é&?ﬁlﬁﬁﬁzﬁh{l%m@)ﬂ&&b&ddm
I a

i
mr@@udmgmé%ﬁs #Q%%&E@&%@%%ﬁ% e Her 1 B oll the

PLRNIE idirRbinfhglthe fatGeMetwesn 2 gride°Q A fieBS hothe lgmpgrpure is
protel n _can The Lk cEORRAHPEABNuBON of cl
rrisgsedd ﬁlf‘i’rhlg RYSRES rrerrbrangsmsvz rot oi g ngI‘LL

fr(z@rmmts guided dropwise avert1Hy ‘tellgpred by 120 3l of gpetops, gpd the mixture is
| RGURRLLER Addth &%&a@&m ATheaN@Og 1Extehetddiat GHgCly (3 times),

t her eof Assa e i nvention may J B b &hi@hol which
isd Pa HeSRaaflitered a1 %P“é‘\ﬁ? |“E§’
ﬁlig Hﬁimamu@mgﬁmﬂﬁgwﬁhﬁg /93drA W) dp give the

tqu?gfb Q&E.EQ%E{ g ; rsbge bi ndi ng o1|‘_ derlfvatlves or
t
o5t BVR zqugghggﬁqpo @Rk o sl 8o gl 3 05 e0\a, or: 205
i (b1,2dd, 3.1, z;mwemds{m B gith sbireugsigeal; &sméyssraf@m (1H, d, J
daﬁpégu%gg(lgﬁrd 9'§g),h%s (T8, Fusf 6.8 qwher.4] 7.20 2H, d, J7.4).

gl ven period of tinme. Such
SCI ﬁsn Isggmaas a_;ys(mmmmfbenayuém pytToliding: -
L utPAS ﬁﬁjﬂeﬁ@kﬂ 1-(4-methoxy-

c F‘Ia egéw(:kaeg %r ane- %?erglagglst R Bﬁc@t?;%&}pel (25 ml 1s
d drengxbepywioliAn Areae $2W-Sof O 8 smalliaxyl 6 hs 2
TheoRE aRh 89900C. PyRtiRSSGY/ (10l tghoaEthmaln8. Equh@m@ﬁpd by portions
Cgar}{d'%glte?xr;c@r 4 or Q&I{l td fq? %}% Pioleh §5c and rafpbh defienched

with water (100 ml) and exh’acted with CHoClg (8 times). The organic phase 1s washed

with successively & 1M solution of KHSO,4, water, brine, dried over MgSOy, filtered
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, %e corrpou Is st ud| ed |

toxicity and/or bloavailability of the test conpound
can be generally ignored, the assay instead being
focused primarily on the effect of the drug on the

nol ecul ar target as may be manifest in an Inhibition
of, for instance, binding between two nol ecul es, 35
The assay can be fornulated to detect the ablllty of a
test agent or conpound to I4hibit binding of |abelled
I i gand according to the invention to SV2 or a fragnent

Qhd exﬁ\gfgrsﬁ&f‘ﬁrdaékor{g glvB Ene B d ety de @BI3. 2@; sves)i N st drisdsseveral -

B oS Vit TR Bl B
ﬂﬁrm (ZEOMERy Cob sd0) a(dmugctgaswca[mazme@,fzs&ss {m, 3H); 3.75 (s,

%@g Llrﬂoc’(ﬁﬁs 138%8 @8 .d I '7%? 3t 4 OPHAISBYSy: SbAEhRHAL es

scéintilTation proximty assays (SPA,

ATet. sﬁmth&m@’cﬂ-{émem)oro gl hidghethorreangiihioyrdidineeriie s

fd { Blree AR mgélﬁmescfegnmgglg;meﬁrwpmgyﬂso BEPaORI alded to 2
FRUHBPR A 26 6 4o PELAb O A PO AL 5 15 GRRRTGE of € white
ptcepitate] Bhd whilvel th rédin thegerstines Asohtiohof ttteol—[ﬂs@ethoxy -benzyl)-
%—otx o ¥h dlitgﬂta%hcafg#l )}deaa% 8.7 go bAnS gl&i mbﬂ-ﬁdgﬂgnlﬁﬁsa@ﬂéd

al n pDrot el n
Aepiisertp Me—fprmedmmhewunt L 3’&%% thy reagHom fixture is filtered

@EB{I & &iid ﬁLd &Un@éi'ltﬁ@cd)ﬁ vhag;amts rdaotSVaGtuee i@ Kith hexane,
t r

PR I bty B g MeBOE b olefiSRbblelt th S0LE BRI} bflde

dlese ahichiy peefetiy qpm;n m@ewgr@hswﬁm%%@@@zﬂ'éem 98/01

?@Gﬂaﬂo@d H0i5 o %SE cﬁﬁx&tﬁlb 1@1&%&1@&4@5& ety or
e
ﬁp &3 ré}bl %oaﬂ‘q, ?ugrazegp (L, m +
Isdmit signalli 293 LHpAd, athe(PtZ?yﬁieZ 97+_-‘3abbllﬁeall:| 388645 ddr£10.0; 7.8);
é\}’}% Uﬁﬁflt“mg f ¢ da §S%?'4% (e, CP 15,61 Ao (@Hahdcﬁb%m ofs, 2.5);

zatjon purlflcatlon and

@tﬁﬂdﬁﬁtévgf'éﬁhy mmébv’gr *the present invention
I 4 ﬁs .o,teh.esl [ gands for
a e

Bhe oAt me%%%%@t? G pets, Rk e,

aad;mum:ﬁgm&ﬁu&ate (01.2 g 9Ndamol, Begl bmédecb‘@l g Qplutlon of 4-(2 2-

ﬁ]ﬁat % axg EMP‘ m@n&& ad 1S g, 6.8 mmol in
e ey Cohas L g o o
BRurd isgmnde‘d with@attn bkm«mﬂx.au@mew en MSOyaded for

| | | usé_21 atyi ve ur,ﬂ%sga A8 SRS R |15q sOid '8 BW-Ed and

aract'eri zation 0 e Cco ounds Ie?

pbletr $<:t1ﬂemet$ m@ﬂﬁ'@lﬂt@ﬂ%ﬁ PerRef Py erAwe
?M@(f)ﬁ H/09 (el tPdirord BBH%ER&]P@ 250k the lﬂtpeeted compound)

%ﬁ@vn"%ﬁ@f?g LR o S %m%ﬁ%%% SR pe

BR¢:LAB IE“ﬁgNNReeictddtveﬂl mnum aBGiumnigebe skt rR:I7%1g
éXB catioly, bhdtRéSrdutiohabead g).
B

SERUETOAL AP IS BN AT o ST GoR B R e +B

381 B} cRpNaRBtdddyiterendf 420ethpybventheadidst runent i s

I&%&dﬂvﬂ_ﬂ] ﬂ% deut eri um si gnal of

1.1.6. Synthests of 4-{2-bromo-2,2- dgfluoro-ethyu pyrrolidin-2-one aé.

In a B0 ml three necked flask fitted with a magnetic stirrer, under inert atmosphere.
0.1 g of 4-(2,2-difluoro-vinyl)-pyrrolidin-2-one a8 (0.6 mmol) is heated in HBr (62 %
w/w in HgO, 10 ml) for 0.76 h at reflux. The reaction mixture is cooled down to room
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DMSO-d6 (or CDC1l3). Chemical shifts are given in ppm
downfield fromTMS taken as internal standard. 30
HPLC anal yses are perforned using one of the follow ng
systens; - an Agilent 1100 series HPLC system nount ed
with an INERTSIL ODS 3 C18, DP 5 pm 250 X 4.6 mm
colum. The gradient ran from 100 % sol vent A
(acetonitrile, water, H3P044P5/95/0.001, v/v/v)) to
100 Sib solvent B (acetonltrl l e, water, HSPO4
(tei/pEralur@ Odiluted Witty et Andestiabtedivitn aHaolzots atme’) Arida Brer

oA shg craehRef st ool vorel § ¢ ygh
séfiers-cHPDQysplidie-orounbt @8 %M t h a HPLC Waters Synetry

@8/ Ms D) %48 gm col um. The gradient ran from 100 %
solvent A" (MeOH, water, H3P04 (15/85/0.001M v/viM)

t b1.70Puiteels wﬁﬂ2~lﬁvm.@-¢ﬂm-@hyl) Hewdrxygsifworobdu-dyne a7,
413he féﬁm xcdripid & FpResihth Avetof @k %ﬂ&o@gﬁtﬁfﬂ&oﬁf of 0 pyrrolidin-2-

Iowratels set at 1 m/mn.
Faphy is carried out at 40 C l\/hss
slpeacficr miriired mechebask ﬁtlthﬁh iarmaghlelB stiyee vander ipert rbnespdiere, a

afeRlnl 2 2-br3§‘13 A?F. ance HP %&H@h@@&ﬁ@ﬁ%&%ﬂ%ﬂ*

st em npunt ed

usi n
| INERR Aoy B 1203 a4 EMECHHE U 1 epetah At foF ¥gThe reaction
oh&Gire i evapdrateq @i gtd thedrady 4/@brofo( 2 et tiré-&tHyd- 1-
T 100 % sol vent B
V@dg{%mﬁl %g%ﬂgée%y%%#l%/o 1, v(; viv)) in 7
rERNR R5QME S1oB680) 40oMbe 20228 (Wilnml: BA0-2PBRH.4n ¢ solyent
adf 3.21 D1HYIgandr no.ontspaswliin, &f RS 7.9; 483 ¢aed, Justo); 4.60
?%?o%eJQ%) source. Ms conditions Sanpl es are
s0l'ved™ I n acetonitrile/water, 70/30, v/v at the
conc erfhedeliogingobmpasistmS® pytbenized Aftordipg ta the sme giethod:
-1) n@ﬁf’ox?ﬁéii:% RS 4 $Stkiftflordp E;gﬂ)b%&:ﬁ@fbnéoﬁ-ﬁyd:%m ethiA)

i on tgﬁ}ngn%ésig ctrone ?ﬂﬂ’@g;g S %&g o&Be‘{Egﬁ—ﬂom-

sthmldwéroaymethwpyﬁ:oﬂdih\z-med 44 $réluornppldnyl)yl -iyslargmetiyl-
Zévgroﬁmh@% %ﬁjfbfl{-@{ c@&-ﬁ&ﬁ'e MQuoro

f
ik ”exw%@ i e o (kA
(ﬁkmmﬁma@ﬂbomahwa[% B-trifbaort ¢pheinylspyreolidin-2-one; 1-
= 0,
b2 93660 ool gifils 0 4 M5 4 fuoro-
Rhesyl Ly drapmetiyl ayRidin deeer driberLBusreRbeTh T dronmehyL
anﬁ&ﬁ-z-am hyahafnethdl S (2R5-Erilhsio ghenyiB pﬁfolﬁﬁi-mhg and 4-

é@@%@cﬁ% i e A AR

Creek CA, USA) fitted with a
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split/splitless injector and a DB-5MS fused-silica
colum (15 mx 0.25 mm|I.D., 1 pm) 25 from J&W
Scientific (Folsom CA USA). Helium (purity 99.999 %
is used as carrier gas. The Injector (CIC A200S

aut osanpl er) and the transfer line operate at 290 and
250 C, respectively. Sanple (1 )l) is injected in
splitless node and the oven “Penperature is programed
as follows: 50 Cfor 5 mn., Increasing to 280 C (23
Q.2 n)syan@dsk OAfdi-(mazfidH-z,Mmﬁdﬁo-pﬂ’digl)-‘ﬂSQdI‘&@methyx-pymndm-z-one
spectrqmeter operates In electron 30 Inpact (El) or
chem cal™ i oni zation (Cl/CH4) node (nmass range 33 -

800, scan tine 1.00 sec). The source,.tenperag ur N—BO
set af, 180 C. Speci chNﬁt ati of i g E@rded 0

Per Ki ﬁ;@r 34%L§r| meter. e of ifon
Is re ed at 2 on 1 % sol ons in I\/EO—hsr Foe=sone

nol edul es, the ssokwent is CHaCL2 DVEO, dy
sol ubility problens. 35 Melting?boints are determhed

on a Bil chir 53%n9 45 Tett ey f usi opome=Rey” land
are not cor ted, “or by onset| t enper e on"a
Per ki n_El e E7__Pre fc

fTfve chromato
separationss ar erforneg o ilicpgel 60 Me

particle si 15 pm e [1.15111. 90
Novasep axial /COnpressi ppz4Z °col ums (80 mp il d.),
flow rateszbepween 70 gndnl50 ni/min. Aroufit of
silicagel gres as described in

i ndi vi dual cedures. parative Chiral

are perfornmed on a DAI CEL
Chi ral pak AD col um using an

i n-house buj)dj nstrumenks W th 5 various m xtures of
| ower al cohols and C5 to C8 ®i near, branched or cyclic

qlé(?n?Enﬁém EF(Q-B}‘EM deﬁ&lw;ﬁﬁhylﬁﬁk ng a%brew a{&lbbed

in 1 ndlvi dua rocedures., THe f ons

7 & 2908l thive oneied alp ER] WIUMA ERBETHRTOR CHRE ncrtBIGRORPLcre:
AC{TML 10 b 14 ddfat FN Ot esdhytich@if Iﬁlﬂ‘brﬂe‘Z éNBffiucroaniline (5.45

% POABRRNGS kil sifgl5 ol FORRANUFEAAL B 45 1 Phdiq oarety

mﬁm&GWer Trtlev Qi G afﬁph a0 1G, [ths resptian Fywpure is
S%;g Epabied Sng @veesrgﬂu@m&% Aided ohw a SGHMdE of pyrrolidine (8.8 mi}
i

%Fﬁgf%ngfl% 115, T B RraBloe iR o WS -10

B9+ Fhiel inkbire & adlowed {anehdsd 2@ endigftan @ Eeh.tihferemtpéwﬂﬂbﬁhﬁr and
HBE H@8Sic 5eCkidPRE over MgSOy, filtered and concentrated n vacuo. The crude

triazene is purified by chromatography on silicagel (CHoClg/hexane: 30/70 {v/v)) to
give 5.46 g of (4-bromo-2,6-diflucro-phenyl}-pyrrolidin-1-yl-diazene a8 (73 %).
GC/MS (M**); 289/291

1.2.2. Synithesis of 6-bromo-2,4-difluoro-3-{pymolidin-1-ylazo}-benzaldehyde a.

In a 200 ml three necked flask fitted with a magnetic stirrer, under tnert atmosphere,
{4-bromo-2,6-diflucro-phenyl)-pyrrolidin- 1-yl-diazene a8 (6.06 g, -0.021 mdl.) n THF
(60 mi) s 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.
Aftter 1 h, it 1 poured into water (200 ml), extracted with ether (3 x 200 ml) and the
organic phase is dried over MgSOy, filtered and concentrated in vacuo to give the
crude aldehyde a9 (6.62 g, 99 %).

GC/MS (M**): 817/319,

D]

)
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inthe literature (see for exanple: Gouliaev, A H.;
Monster, J. B.; Vedso, M; Senning, A Og. Prep.
Proceed Int. 1995, 27, 273-303J or are described from
PCT patent application WO01/62726-A2. 1. 1.
4-(2-brono-2, 2-di fl uoro-etthyl)-1-hydroxynethyl - pyrrol
idin-2-one a7. \ OHOONO HZN~n \O- NONO al I
e91 FFF ONONO QHb OH 25 a4 85 a6 e7
1.1.1. Synthesis of

ety Pandert, 3 Vb pgrir R UBRS PR LR B oo

fittedtha esteranli@agnetic stirrer and reflux condenser,
WAL 3 | BLLd nedk Refitd witR a StidBlirredarRldroPping funnel under

4- met hoxy- ben am ne and 12, 8 1 e f
LU P T anE Bod o) 18] 9 e oToD Ruogy- Splipudti-1-
Theo)bexkaldehyde 80 Breoligblved m THH (1L0R nflozndl@oled domh todo1e &ihyl
t e 1

et Mlotnd s fdeng RfBle €48 203 ) RIRGPAA Sider Bicient
g e tompematyre reisiae RN Cy TR MRS ekt wider pUFrigpne hour
ak g“’g“““iﬂho eh ?@%rhoigﬁi p{f}i&pﬂ w&@erdthﬁ:]; Thelexturens epnetiated to

n . . i : er
Pegs dBe frolibe SRosantr indickn el tnd HARLAHELE bl 1s iered
ofieugHhe fitratedingontzatad to Heymees: AhnesidusrinEarindy PreghC on
Qfifeagd R%rfﬁlg/_peﬂﬁhb:l 50780 WPt BRenBIOf of pure of B261esno-2,4-

Q=0

et kB ahea e a e s e 0 e

Y/ B8t r1I3871389i s  purified by col unm chromat ography

O uPese & S e RSt e o BB e
C2D6S@ridgtiybpstyr ald. 40- 2. 60 (m 2H); 3.25-3.50 (m 3H);

in %g:o?%:_ll th:;éjn\a&:keﬁ-ﬂléc §18ed vAHA sefifx 2hdehkbr, 8 magndie Srrer and

Cypdg o i g e B S el 1 o B 6 Bromo .
Atishyeais-Gxpyredlidy- 1-ylago)-pivetyiiesicrylio afid EQuityesten p 19| are Hstplied in 25
38t of Wit ndRheThiak i r°g§‘ﬁ§€& (IS K ed) 15 RGh Midedl dPopwise under

ST RIS, eogog by GPEPLES 70K 036 (rpOTSierbath) Thp decp red
Inficéire e fiered-dhaniAt at-room temperature. The mixture is diluted with diethyl
ether, washed with 1N HCJ, the aqueous phase reextracted twice with ethyl ether. The
combined organic phases are dried over magnesium sulfate, filtered and concentrated
to dryness to give 12.6 g of crude nitro ester. The residue is purified by
chromatography on silicagel {CHgClo/pentane: 50/50 {(v/v)) to give 10.6 g of 3-[6~
bromo-2,4-difluoro-8-{pyrrolidin- 1-ylazo)-phenyl]-4-nitro-butyric acid ethyl ester a1l
(91 %).

LC/MS (MH™): 449/451,

1.2.5. Synthesis of 4-{2,4-difluoro-3-ppyrrolidin-1-ylazo)-phenylj-pyrrolidin-2-one al3.

In a 500 ml pressure jar, under inert atmosphere, 6.29 g (14 mmol) of 3-[6-bromo-2,4~
difluoro-3-(pyrrolidin-1-ylazo)-phenyl]-4-nitro-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
filirate concentrated tn vacuo, to give 6.2 g of crude. It is again hydrogenated as
described above to remove the bromide using 0.69 g of Pd/C instead of Raney nickel



5- oxo-pyrrolidine-3-carboxylic acid nethyl ester at in
120 M of EtOH is cooled down 20 to O C. Solid NaBH4
(3.6 g, 96 nol, 3 eq) is then added by portions over
1.5 h, all the while maintaining the tenperature
between 2 and 4 C. After 2 h, the tenperature is
raised to 12 Cfor 1 h, and Iovvered againto 2-4 C A
saturated sol ution of NH4ACI 4§240 ml) is added

dropwi se over 1 h, followed by 120 m of acetone, and

t%ﬁmngrow éh 4 Barr hq?éﬁog@ié@dt ¥ rbrm g Rtaxfdh @6 40 baﬂ@epraime ’I‘hedcmde

m r Iacl e

s e pifeatiiimiion Rt Shgtich BB TRl o

ten@/w@aev/am)ah give Bl £ bf 4-awingtf-i24-difuerp- chmmm@grxlew

%&rerzﬁ aﬁtc&?ﬁceﬁcici %ﬁ%%?eﬂ' IXEQ? 6 ‘ﬁgﬁaﬂﬁ f&deél{/gR Qu(cleg&éﬂw}el\zlrﬁﬁd Sep.
H%@ﬁb :2.15 (1H, dd J 7.4); 2.40-2.60 (m

ZJH)a 102 fAfflask iftled Ghth rdflB Gndnsd) andBmaBneBle BBITEm L. (BHE (B trtmol) of

18 %}?ﬂl S Q?%?g'r %s%j% 43n é)ﬁ'iﬂl of%;g&%l L!aﬁ!i trfb ekt refluxed for
(18Hh. Ehe gplution)is clpnczagtr@’;_qq tofrynegs 49 give. Q. 82’3g (%Fi% 96 g?lge 4-[2,4-

Qfﬂuoro 3- (ﬂynolidm 1-ylazo)-phenyl]- pyrrolidjn—2—one als. GC/MS (M**): 294.
(4- et hoxy- benzyl ) - 5- oxo- pyrrol i di ne- 3- carbaldehyde
dg 6. Puathers &G 4-Hifsro PlRRlPyEPEEH 205 ebf-ut i on

4n hmrmmtrm{edhaéléﬁm hmwmdgﬁeuq/dﬁ)mpmdef inglit @rProspleere,

aivﬁo %3 50#) is@ci%ed%@% 85%,5 %I ﬁﬁg 1%.:1&1215y1azo]*

ehoad]-protoldin-Lorag 13 §-28 Q&P 1o aml FghE 1§ Oéﬂbaft Iﬁe'm
L RAPR LRI (AfeF ﬁsfheﬁldftﬁaétibnlmﬁ;uréfst éiaeh&jrﬁad)ﬁ (€N, 1 denl),

react IL?E’HL%#F&% hed ,WI 3|{‘tlwater ﬁf'ﬂ %ldn?%gﬁﬁ% mﬁdand

wam&atem it bacgo teetsd thel cyuep 4 M-egida?. Aoiiflugro-Kroah-, p:smlidin-z-

%L‘ihuﬁidh%usé&@s%@cﬂ&?ﬂm%% filtered 44 and
ev%;qﬁrate In vacuo to give the crude al dehyde a3 (3.2

): gp8 is dried several tinmes by azeotropic

qu Y4 Iji W t B-akien @a@m&wﬁeelgmhgwe@mm{am -B-one

step NVR (250|\/Hz C2D6S0) 6 (ppm: : 2.45-2.60 (m
5-3.55 (m 3H); 3.75 (s, 3H); 4.30 (21-1, s);
ﬂhsﬂol(oivﬂi;g ckampleis 4‘):pre§bnw‘fé X the hymmﬁgﬁ%d(%mnﬂn‘z'

Jo deévagw% 4. Synthesis of

an‘i@énlat@rl uor.o- wg&#@@; net h%bené%dzﬁ%gﬁr g:nosphcre .

(shiibi 3P4-{ dz1dn32, A diilbr® §Renytipyrrokdindeaest ald (184 gol. WSinpmol),

L@gﬁ:&%&& |§§ ‘-wa;gw \%ﬁwgéll f@é)anl:l Waaﬂﬁ)o 5)’&11)&@@1 (52(7 énlﬁs

earance o C|p|tat

{orl & O 2 for St TRATCEGHQR TelSHArs o PRBOrated and dried szeotropteally
IniftdtoRRhb exgive 108 atlde aldohel whighyis paHfieti tyechSomatograple oy dlﬂicagel

ko 8y Y8 0 e 4 6 el 5 Mt

meohﬁammmlﬁl(k%gewmh I tered t hrough celite and
M-a .egg.i n vacuo. The reactlon m xture is diluted

vvlth ex shed with fri d ov S04 a
Cerrifetic s ikl b Engeiln b M 1
thplgpyirfolidio-Bymesol um chromat ography on

SR b SRy Db ary v bl iyl

(250|\/qune®@mse)h1@o(rpmes 2.15 (111, dd, J 15.0;
e Yolio#rirlex@mpte 1 reres@tditive for the synthesis of 1-tmidazol- 1-ylmethyl-

pyrrolidin-2-ones derivatives.
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solvent signal): 2.93 (1H, dd, J 10.0; 7.5); 2.97-3.

10 (1H, m; 3.35 (11-L dd, J 10.0; 7.5); .3.71 (s,

3H); 4.24 (1H, d, J 15.0); 4.27 (1H, d, J 15.0); 4.60
(I'H, ddd, J25.0; 7.5. 2.5); 6.86 (21-1, d, J 7.4);
712(2H d, J 7.4). 1.1.5. Synthesis of

4-(2,2 dlfluoro vinyl)-pyrrolldin-2-one a5. 20 In a

200 m three necked flask fit4¥d with a magneti c

stirrer, under inert atnosphere, cefium amonium
nitrate (11.2Fg, ¥.02 mol, 3 eq) fs/4dded to a

sol ution of 4- [ F

di fl uoro-vi nyl )& (4-neth Nbenzy pyrrolidin-2-one

a4 (1.8 g, 6.8 I n CNEH20 (regp t| fag 70 m/

110 m) cool ed at . Kfte;\éhat 1o C? reaction
mxture is dilutgg-w th vva’&_y‘" ext ragted vvlth AcCEt ,

dried on \ySH and 25“5concentrat ed\'\aﬂ] vacuo. The
reS|due|s diluted wth ene oI|di

{11 16 mhain peckbnash et P etesply st SRHE ‘Pt ptmespher
| Qisiollidi téﬂrﬁdethyl ahluro-esdmige 4o hyol.dhs simdllda gdtied to a solution of 4-(3-

(%Cé%, LN 5911 l%uxﬁggeﬂﬁppﬁ{cﬁﬁfrngoﬁ@%tlb‘w s@ 7(0% rﬁmonm

fractjon
aCﬁuSE'adﬁemeat Qyﬁt#@f@é hibe mbgreds ansfpged f"ér'“l a mt“ a
MBdcBtid ﬂinsa neckdd f@kifiend Hiths gmetc stirfe enkley ihért atnasphere,

AT 08514 iy ) A8
atemmatumr Thet tegperaurg gaisedgyp to 267° ‘é@FﬂGr%‘e‘ﬁPitﬂieAzp?ﬁy@ After 1 h,

t 836EaRbn Girards ﬁlt&e@fevaporated in vacuo, diluted with CHsCly and the

o R b e it WGl E eat Mot o

( M. mm&idme 1& P@ﬂﬂ@yh}'t dheariajogyhphy on siicagel (CHoClo/EtOH/NH4OH:
49{« ?,7666@ %ﬂ»é)%o dirdrh uqmzﬁbfm_amﬁwmchﬁj =130 8]- ﬁ-?]m&ﬁyl

| ask f d h
L PyrRotBin- e L oS s o et 4 o i BrefBREE b

4e1(r3mﬁto@ifai)hja (TivaigiakyD) bﬂ;dmﬂl/EtﬂIﬂ afd dheergSit{ofuess segkjrystalized
?m!&@%}v@lg vh Eil;h&é%% ah8 288t to¥itd e HRnahofMels & GirsUeldfed und 7

e reaction m xture is cooled down to room

afsecopd spided) ap Phite galids (B 2 APE B4R er and extracted with
2o Mt 81es), dried over MgSOM, filtered and

4%8%“%&'%"2&%@%@6%0%%%3lﬁym0 I din-2- c%sgm zgm ) the

(wm)mdwwbe Pwaitied: by proyayatty ¥F RR Shalphase.

f | -
yr i oI i]gl n- %%ng@: ; 1?@% owi ng exan”p'lméL sl-mumhenyn
r epr esrotingRsons 72 neng tisngkeleridey | ati on of a
PXdrBkiivdiyto Znetibde. TlaFiniddzoM Byinlethyd-ppitolidinthoms desivcatbes can

£ PRE b ka8 s ity PRGBS b bl ety B eRE Wi

4St(czeq@¥ve!mh12n32 chyrideyn teduenerfyn 16 gk opm; temperaberedolipared by
%ééﬁhﬂ% o@thm?fﬁio}om etiy] Banabios with g€ iidezdOinl thePresaniek of EtgN at
TP e

hea ed1 atE 60 ﬁl R%ﬁ'ljag u-j-l.;ﬁ%ro %on

4pﬁ'ﬁewmamne;eaetd mﬂmm y and 4-chloroimidazole to afford 1-((4-
h&ﬁ&%@fﬂﬁhﬁ%{-?%ﬂ:@h&ﬂws 3 mu&%pﬁ&yﬂ%yﬁmna&-%ne 72

LC/MS (MH*): 330/332.
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1H NWMR (250MHz, C2D6SO) S (ppm : 2.10-2.23 (1H, m;
2.40-2.80 (4H, m + solvent signal); 3.21 (1H, dd, J

10.0; 7.5); 3.57 (1H, dd, J 10.0; 7.5); 4.53 (1H, d, J
10.0); 4.60 15 (111, d, J 10.0). The foll ow ng

conmpounds may be synthesized according to the sane

nmet hod:

1- (hydr oxymet hyu- 4- (3, 4, 5-t ri$4 uor ophenyl ) pyrrol i di n- 2
-one; 1-hydroxynet hyl -4- propyl-pyrrolidin-2-one;

1213y dr synraedd )/éf - 41,-(9 lredfthorPytiyel -(16]-inidamhe ;ylmethylpyrrolidin-2-one

4-( 3- cPé%r %nCﬁ%ﬁﬁ GLRJ%an%‘dmgg%Het hyl - pyrrol i di n- 2- one;

4-(3-f oxynethyl 20
pyrrolidin-2-one;

4- (4-chl or o- phenyl )& 1+ droxynetthTQ%QLplidin-2-one;
4-(4-fluoro- phenyl)- dr exyret hyl Pol i di n- 2- one;
4-(3.5-di fl uoro- pheq¥lj 1 hydroxyneLnyl-
pyrrolidin-2-one; Nu; 18

1- hydr oxynet hyl - 4- ( 3 5 trlfluoro phenyl ) -pyrrolidin-
2lnonBQ mil three necked flask ﬂtted with a magnetic stirrer, under inert atmosphere, 4-

hoédar%x@ Hﬁﬂum% Jﬂ%l)s ﬁﬂ m&&up{ SRSl 2loheh? @16 g,
S ol dieraisHaR 5y OIBgsed-+ii (7L z0b 62 mamph i CHLCI3 (0.5 m)
dard |sﬁ4|t-n_aa oCerfighi Yyt rgond teypravienHhidvehotibh mixiure is filtered, evaporated
R R AR A KR IR K

%tgrqﬂ.and evaporated tn vacuo. 'I'he residue is p ed by chromatography

€ anéa@er@ngc -,«moﬁ/m%ém Dﬂsrbsﬁméb-{hmwmram@pyr r ol
ﬁ%gorgwﬁﬁlél R TRy i Rire AR QR SR90 g

apdBicspt M THENC) F =N-NC) F =N-NC] F \
FLC/MQ 4.8 Br Br as Br -O0 a9 al0 \-OF N:N-NC) F
Br Br NONOO all 12 ~O

. @m%*ﬁYﬁgqﬁﬁcﬁ%ﬂ@w Epgiormation gk “%—"P f hesize 1-

Syddzels 1 -gingethyl-pyrrolidin-2-one derivatives:

4-B

s, 5 radndu iaiatlng ‘?eq*mk% Rl iGon o
magnetPcths sypthests of JrPatmethylsiingribtigHdazel- 1-ylipethyE-4y

10 mM )prowimaaidnag-one®1; t 0 a sol uti on of

£ O B LIl i ol e o

added CCEEEBfing amidea {by reaction with'an amine in MeOH; eg. for the
synthesis of 1-[(2-0x0-4-propylpyrrolidin- 1-yl)methyl]- 1H-imidazole-2-
carboxamtde 26) or into the carresponding alcohol (by reduction NaBH, in
MeOH; eg. for the synthesis of 1-{[2-(hydroxymethyl)-1H-imidazol-1-yllmethyl}-
4-propylpyrrolidin-2-one 37);
{c) nitro-imtdazoles can be reduced by hydrogen in the presence of Pd/C into
the corresponding amino-imidazoles (eg. for the synthesis of 1-[{2-amino-1H-
imidazol- 1-yl)methyl]-4-propylpyrrolidin-2-one 42).

Such transformations are within the competence of ary person well skilled in the art

of organic synthests.
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whi | e keeping the tenmperature below O C. After 0.5 h
at 0 C, the reaction mxture is rapidly separated and
the organic layer is added onto a solution of
pyrrolidine (8.8 m) 10 and KOH (2M 66 nl) cool ed at
-15 C. The tenperature increased at maxi num-10 C.
The m xture is allowed to reach 0 C and after 0.5 h,
it is extracted with ether @&d the organic layer is
dried over MgSH4, filtered and concentrated i n vacua.

L e TR R Ty o Glver 5. 46 g

of :

(4- br ono- 2, 8Ydi f | uor o- phenyl ) - pynrol i di n{1-y}-dj azene
a8 (73 9. C,-:C/l\/S( G).__.289/21-1~—2—>-2 Synt hesi s of
6- br ono- 2, Oqjﬂ fl (pynvr iFo =01 - i azci"ﬂ €RAzpl dehyd
e a9. In a 200 m three necke skfittqﬂ\(yr/itna
magnet i c stirrer ynder inert tm)sphere at

(4- br ono- drfl or o- phen p)’? rolidin-4= -yr-"dr azene
aS (6.06 . 021 )noL) in o (50 mM) is added to a

sol ution j_goropﬂ—&mgg%Min THF, 12.5 m)
cool ed at -78 ZONCP® After this tenperature, dry

DVF (3.2 i) _ sv&«;i, d to the gP‘een solution. After 1
h, it Is pouredr wat er (500 m), extracted with
ether (3 x 200 m) and the aanr c phase |%§r| ed
Bler Hysesis of ditremed-@rirdeancEner el PHIrRda A8 o gi ve

f:ﬂ?/ ) 19&93\371%&6‘@5{&% i L o] (wﬁtlﬁa?m@gne!ﬁlﬁ sBrer, GEAdvBndrimosphere, 4-
esj
R IBHNEBIOTe T PP o0 S5 iﬁ%gredd‘m )
Yie

aminptyciopeapiadol lytinechlodde élrﬂ &l 9 03 mmelLs sypthesized;f
%’Eﬂ%ﬁ%f ?ﬁ}és,fﬁthﬁéihmé . 8 RROHHai6 @Weiﬁhetimrcear)agﬁs 316, 598-

o ot B . 6.t 5 P AP0 B el “‘?“’“
bﬂh&iﬁ)is penEainigi yildrya® amendites obrtiod of 4bmpo pqt@xyl 1ejoride
?{lr | %%g:g%ﬂnﬁ@‘% OreQaffed. BRRY b at room temperature the reziction

osp orany |dene) acetg? .43 o3 ﬁ%)crude4-

bﬁﬂbemi-uyc&oxﬁmropg:pwbﬂ@rﬁma&es mhxhus esquin rtmezerﬁém
{Fi rlﬂ&?ﬁ ge ho 0 C, and then overnight at room
th‘ﬁ e mx ure is concentrated to dryness,
Bl r SpitBesss austrsremded(lr-imidhzel-hyl-cmlopmpyll -biylgramide a18.
?.rirr ? n{d%r%eh 0S8l a.%ﬁc}% v!rig:rs.hl tﬁ@ﬂi’r@r UnfierAnért b@osphere,
ra r

e concen ness. . The resi due
p'upmri p@anwzm 023 ) Iiedgbto e ey 37505 A3 ydrony-
e ( eGilmgz 4 g18.19 naholptr GH@ (2B - Agrseom;: at wpom
| uar o rol 1 aln
g‘f‘ﬁ%ﬁ‘ofé‘%’rg} gt prenes °ﬁ°“é%gé ko Mt 11@’1‘#‘*’“"0d
s;mam:sto@mosmraommwse pecked flasl Rted vt 8 meeuptic éﬁrer under
TneH AAf édhmd@wfmaazoreuﬁ 620igr0.a truyol) @ud EtgN (2.8

o G BB B il s b i
wsndec, filreed and nospiteated irrlt@tcmtogh(eztae nwép &bgorga-}waﬂrmndazol—l-
%1—(:&:10%5‘&% gu%madmlde al8 (2.76 g) which is used in the next step without any
further purification.

3.3. Synthesis of 1-{1-(1H-imidazol- 1-ylcyclopropyl]pyrrolidin-2-one 2533,

In a 50 ml three necked flask fitted with a magnetic stirrer, under inert atrnosphere,
the crude 4-bromo-N-(1-imidazol-1-yl-cyclopropyl)-butyramide a18 (2.76 g), K2COg
(1,26 g, 9.1 mmol} and KI {0.0075 g) in DMF {25 ml) are heated 3 h at 80 °C, 17 hat
80 °C, cooled down to room temperature and concentrated in vacuo. The reaction
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di fl uoro-3-(pyrrolidin- |-ylazo)-phenyl)-acrylic acid
ethyl ester alO are dissolved in 25 nl of

ni t ronet hane. Di azabicycl oundecene (4 m, 1 eq) is

t hen added dropwi se under 20 efficient stirring,

keepi ng the tenperature below 25 C (ice/water bath).
The deep red mxture is stirred overnight at room
tenperature. The mixture is @& luted with diethyl

et her, washed with IN HCl1, the aqueous phase

aautd ﬁ%lﬁﬂd%@%%ﬁ,@%;ﬂYﬁnﬁoh&hﬁam vaapid geethe crude
organj ¢ phases are dried qv nesi

Pribaatlng: Tueertr misute by SPonacepy b vlbsl ¢

O H 5,606 OH ANHY, 0B 1987 4.5 0elv e thaive; sftqyreptopasy with HG in ether
h | 1l el1 -({ IR 210 8D bR lidin-2-
B ?%‘%?%%Zé%‘??’g*‘%’?g%‘& AeApory a2
BROA® (D038 &i%F tibroasiy BB di n- 1- yI azo) - phenyl ) - 4- nj
Lepvbyioyr): goaci d ethyl ester all  (91%. LONMS (MH):

49/ 451 1.2.5 Synthesi| f T oADK O - -1-
SronR  cPuded oy Dbt pmidpeel ot o oxor 4 propstpyrrolidin-
p-eeaticdiciilhydgetennl S. 30 In a 500 nl pressure jar,

under |ngrt atnosphereN_6.29 g (14 _nmol) of ~ -
Ry S SR S B

di fl -QB- [Py pdin-L- ¥ )=phenyl P=4-nitrp-bu [

c ad yl estar all and Et3N (5.9 )O re di ssohy

in 128 of efhanon. A Slisfensi orft g of p'%iri,b\d/ws
(3 times, ethandl) Rarty nickel |¥added and {Kel
m xture hydrogené‘ﬂf’ed on a Parr hydr ogenat or at-"4 -

maxi mum of 20 psi H2 pressure (strongly exotherm caIJI y

reaction, ice/water 35 cooling required). The m xturle
Is degassed, filtered on a Celte/Norite pad, and th
filtrate concentrated in vacuo, to give 6.2 g of

crude. It is again hydrogenated as described ab\oVéZJi
renove the brom de using 0.59 g of Pd/C instead of N0
Raney nickel 48 during 0.75 h on a Parr hydrogenatgk/
at a maxi num of 40 psi H2 pressure. The crude 4

am no-ester is purified by chronmatography on sil Ntagef
(CH2C12/ Et OH/ NH40H:  94.5/5/0.5 (v/ v/ vi) to give 3.6

6f1. 4- Symthests-df Zyyfirakyf(2-9xr-8-reopybprrrodiding]-nl-acsiic 39¢d -ethﬁ' ester
phenylLjgbutyric acid ethyl ester al2 (76 %yield) used

h th t . 5 LC/MB 341, | 0
Bt 250 e PEe AP it A oo SRR, e o Spler,
atrifktise of £pRPyEpyrdiltmed-ynalD.5 g B rampih sndethplghwivlate (50 % in
gtll l, Y! i. M1 in &lﬂ%@ﬁpﬂ aﬁ]gtéd“bﬁ}éﬁ Hh& ahdther portion
T, e ol ikt it
dbxfdeﬂg&ﬁd 3n (b E0dtheckin® ciudg Ihqtroky-{2heyd-propytipyoblidinTi-Pl)-acetic
ne .a .
&91? §%har% Fs%ry_ % 4(_&1}# /é. It 1% %e%ﬂm%é" n&t gte8 %}(@B&@é{ﬁﬂﬂa

uor o- phenyo pyrrolidin-2-one al4.
porifice®nni t hree necked flask fitted with a nmagnetic

S NNER By (mdﬁgz,i CS1): AL IDEANE Ufer,s); NedN3.50@7H,33); 6,102.25 (1H,
1 S eq,t ol ut . . .

ﬁ%%@ﬁﬁ@%r R g5, %cr J b B 2485 (151, dd, J 10.0; 7.5 for one

diveteyédisomer) 8117 diHh-d@. S7&: Z:PJonaye diagtereplegmenng§ (Hhald. J

HEH, ¥ MNor dift dlkoterBlisdnRRNTB. d3q IR #1598 7.546i dife dlasterboisdrier);
reaction mxture 1 s quenched by NaOH (1N, 10 nl),
4.832 (2H, q, J 7.5); 5.75 (1H,s).

4.2. Synthesis of imidazol-1-yi-{2-ox0-4-propyl-pyrrolidin-1-yl}-acetic acid ethyl
ester 220,

Ny

D
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35

15 extracted wth CH2Cl12 (3 tines), and the organic

| ayer is dried on MgS04, filtered and concentrated in
vacuo to afford the crude

4- (3-azido-2, 4-di fl uoro-phenyl)-p3rrolidin-2- one al4
which is used as such in the next step. GO M (Mt'):
238. 1.2.7. Synthesis of

4- (3-azi do- 2. 4-di fl uoro- phenW}l hydr oxynet hyl pyt TG i d
in-2-one 20 al5. The follow ng exanple is

e pﬁ@selrﬁmdel neekeddlaskt hidednyidh e xmyagettindtater.omdef rgrt atmosphere,

]
BHSER) S 08 Al e e i
caﬁ:ongl&ﬂgﬁ@@ﬂleé(p 95¢, 5.9 mmol in MeCN (20 ml} is allowed to

4edc848 2 £ Qocin fentlicfdtinersad RBedYItrhtep i b@lub.ditRr2actioe nadtdre is

bl o Bl BRI bltp S P o

pELd with aplidBagC Qs pxtcted Wm?echiﬁzrtqr@ﬁ oRiMeSueiteyed and
@uﬁ&g&atea% Ao 1S ELRTE & 1018 B kbiro (fhaﬁh@'l R afeD

teal St &P eé%% )+ (Dth s P oo promst

@yﬁvﬁqin-tleylkgaoem acid ethyl ester a20 (0.8 g, 82 %).

axdnd p4-di fl uoro-phenyl)-1-hydroxynet hyl
%)???[gl [ dlﬁ% one al5 (1. 84 gy )79 %y 30 )C/I:/l\/By(l\/H-):
268. Exuiippéie ol -(20ydrduy sli-igniddzol- 1-yl-ethyl)-4-propyl-pyrrolidin-2-one 39.
ia g:ﬁg@qgl%ée ﬁét::%p r tftoﬂi{ AR¥d ﬁzﬁh'ad:hﬁlgn%ﬁ@ Qﬁﬁ'erf %ﬂﬁér]inert atmosphere,
o5 {1 PF .S 03 P e ey s Aegh o Sy ghz-omo
ﬁwmpz,mpginnﬁdiﬁ—l@‘neacﬁm agid setlafl | esteo @@nP des,. 0.084 himd in dry EtOH
f(élio' ] 1o SXARhE 3.5 Sk SREbA 1&5.1:%%2_ Qﬁ‘nh%&%ﬂaﬁﬁiysvﬁth a

I'm dazol -T- xnet pyrr

a%‘qu%‘il sofation a@ mgervtufte gaisest v 5%)10 °F- Brenpolyent is
av@o&(tec) to Hiytees aﬁ& thé RestchikOR} perifielirige chileﬁiéﬁ:@niﬁhﬁs:ln silicagel

lﬁg‘éﬁéﬁ ORI b Rl S Bt o e
2rams19P (P47RFf8H to a sol ution of 4-(3-

@cms1ﬂ1{4ydeél uor o- phenyl ) - 1- hydr oxynet hyl - pyrrol i di n-
2-one alb (1.9 &t 7.08 mml in 5 CHRA2 (45 nm) at 0O

&4 Af Ppthesisofil-(ragidor] iﬂi@ﬁrze Ig--ethehd mermrbayyolisling2-one 71.
28 80 anl lthifed ndcked aﬁam:tddhﬂ&ea fagikdtd stitef kinked thed athdsphere,

SR a5 AT oLy BESH S GARG D
yhg:hyﬁ }-pg@pyﬂm]idm-%one 39 (0.5g, 2 1 mmol) and Et3N (0.59 ml) in CH9Clg
(10 ml) at O °C. After 1 h at 0 °C, the white suspension is treated with saturated
KoCOg, extracted with CHyClg, and the organic layer is dried on MgS0y, 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 atirrer, 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 1s diluted with CHpClyp, filtered and concentrated in vacuo to
give the crude azide which is purified by chromatography on silicagel
(CHgClg/MeOH/NH4OH: 95/4.5/05 (v/v/¥)) to give 1-(2-azido-1-lmidazol- 1-yl-ethy)-
4-propyl-pyrrolidin-2-one 71 (0.29 g, 51 %).

LC/MS (MH™): 263,
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tenperature. The tenperature raised up to 28 C and a
preci pitate appears. After 1 h, the reaction m xture
is filtered, evaporated in vacuo, diluted with CH2Cl12
and the 10 organic layer is washed with water, dried
over MgSOH4, filtered and evaporated In vacuo. The
residue is purified by chronmatography on silicage
(CH2C12/ Et OH/ NH4OH:  93.5/06h8.5 (v/v)) to afford

4- (3-azido-2, 4-di fl uoro-phenyl)-1-imdazol-1I -yl net hyl -

?iel i SRS érhor361- ﬁH FBdpl-1-FiRGtliyBCE SR di S 2H-indol-2-
E’%ﬁ éed by preparative chiral chronmatography
itP

1pak AD, benzi ne/ tOH) and the nantl oners are

recrystall it ucc kN toI oACCEt to
afford the t anwaena (f1—f—sf-el and 7
(second eluted) as white sghi H(0.5 g and p

LC/ M5 (I\/H+) 319. Alternatively when m xt¥§tes

e s
ik dighepressrepavterdiavie af-clglhres b3-diitydpo-ndolsgrppe @ 9 O&P mol),
aﬁa(f&n?aﬁﬁe@. e () Ui?'ggb&ﬁ&:ﬁlenla fa%amaf%elateﬁ L(palﬂl4.25"¢3 FdrfAblWhe

0 en Iro I n one

Rﬁ{‘%‘f%g%’?}g Oﬁg?lﬁ Iier;al_ture %ﬁu&g Wi&l e%é{' an(d‘lﬁ.ll tetij & give 5-

thlom-ddwdtox}quhﬂel Srylibypaorindolel-oepadsscwhltsraryaials (183 & 419 %6)-

%@Mﬁ@%éﬂ/ S®):S5 B (L, of;8004 Lenapb.obhed, 1); 7.08 (11, a);
gydrox thyI deriVvative with successively thionyl

™ol uene for 16 h at room tenperature
foI | omhel fditywing cam@mni'da mgpydde sylubestidacorrding yo the same method:

Hinydroymie e’}’}"ﬁer Wg%ﬁ.ﬁ onB: 4-BBIR) EREREEMnyFI3Y

3:5@9]“%9% |4-ﬂ4,|p(cgl A;yor exanp'l % d&ggm]iadol-z—une B5-bromo-1-

y'ﬂfofljrrh =123-engdfoaaaﬁlsz-md; h-Hytiroagiybkthgh$-aretigp 1 Sadihydro-ind ol-
Sl AGRR Byt & BlcBbf pliad fopy G atwprosngerg-one,
B2, py Synihids nef2 ahrd-2-(1iGiEatdUt)yImsme1)-3 F2dihfdro-281-Bol-2-one
Synt hg BS of

i fluorovinyl 1H i m dazol | net hyl rrol

i 50 Tl e B0y TR RAOHIES & BRI SRS BRI pEkogphere,
the ¢rlid©5ichiotd-1-Rydboxyihethyi 1, %ﬂa@‘dﬂ(ﬂnﬂoﬁﬁ)oﬁé a22{n.eq;, Bealsael) and
fohaskafd i...‘ .?amla (%EB 8 net Ioﬁ mfvfef:ﬁ‘?éo mﬂ%geeéﬂolwlg&rtc; react 1 h at

iyl

at mospher

(rmtm@ﬂfcmbn@ﬂm pgcug. Theregidueiy puvified B met hy|
Akect/NH).O32 08736 )0.£R49v)) to give B-

é@fg?@%ﬂﬁfﬂ%ﬁsﬂ%@tﬁﬂf (5 dnils el e de 12 8% 8o b6

LEerMS M)y 848/R50. reaction mixture is filtered,
AUARBI, Snthldls RGN R4, 5%&1&&%&&@11 -(FHARZ=80 }ﬁ%thynpyrmudm

organhg layer 1s washed with dried over

oA

823

Noz o: ‘

Z

40
1-(hydroxymethyl)-4-(3,4,5-triflucrophenyl}pyrrolidin-2-one 423 is synthesized as
described in Example 1.
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MySO4, filtered and evaporated in vacua. The residue
is purified by chromat ography 10 on silicagel
(CH2C12/ Et OH/ NH40H: 93.5/06/0.5 (v/v/v)) to afford
4(2, 2

di fl uorovinyl)-1-(1Hi m dazol - 1-yl net hyl ) pyrrol i di n- 2-
one 18 (0.092 g, 80 %9 which_is «crystallized as a
maleic salt in THF. LC M5 (I\ﬁf—l+): 228. Alternatively,
ot her functional group transformation can be used to
B:y/rM&ME*z)ezm 15 i m dazol - 1-yl met hyl - pyrrol I di n- 2-one

%e o e neﬂ;@e)d %Fﬁ&& B rﬂo’égijl@ﬁto%tﬁ'réiieﬁﬁd@ﬁe}‘teﬁnﬁ%here

| zed "UST N for th
g@mg@eé?%w@% in toluene, 0.95 eq, 2 02 mmco lg] was added dropwise at room

ﬂ!mbh%h.(r@% Qmau&,rt &y-hitrbithid Bt Bl eq,15.Y nimslt OpFF g¥end

ol i ) i
Pl b, S g 5pF 2 aaf i i oo aner 05
kydeoryfoeihye d-(3. A Setriflhero- m@nﬂbpma@#étm@phg 03 2(159m0L 05¢g
ﬁeﬁ*ﬁ't A Whd D138 AP &t PodWefdihpefifurel Aterlde the MRlb efitifire

v_[a‘t{ RUZ%%O ‘HE‘”@WI Oﬁy}ercaplpa ks atw 30% W}Dmﬂtﬁ Iﬁ%ea gxtra[cﬂon
@AcOEY drgmg bt he cRfa)iladed orghxic trers (g fbnrdiloyam] eyepeshtion of

| SliSagel

S B i R S et
i SV B, 9 {58/ B A OISR RrgiEbS-2-
ﬂt&B iﬂﬁiabﬁdluﬁﬁﬂtt@ﬂ Ay, wgmormpmmpmdnme-mﬁ 4D 1 %8 mg,

9‘“ the correspondi ng am no-im dazoles (eg. for the
synt esis of 1-[(2-am no- 111-
LEMRBBIY1344 ) et hyl ] - 4pr opyl pyrrol i di n-2-one 42).
Bekp1d ¢ ARSHRERRE 101 bahiAmitlakdM 1y Byls-apekt-peeolafin-anye 91.

person well skilled In the art of organj c synthesis.

30 51 Exanple 3.\,Synthesis

1-[1-(1Hi m dazol I-yI)cy opyl]py l'idin-2-one

23 BrBr CHI~t ra/ NO._N
BNa

"/ -OH ~/ -C LI ai—':’-—-rn HNO ._ als8
L 23 3.1. Synt heéhs
4- br ono- N- ( 1- hydr oxy- cycl opropyl) butyram de al6. In a

B{hydtoxyineity])-Aerigd phirolidin 2 duee @24i 1sh spthesizedt ag described in
Bldifi€y, under inert atnosphere, 4-

LC/MS (MHY): 158,

In a 50 ml three necked flask fitted with a magnetic stirrer, under inert atmosphere, a
solution of 1-(hydroxymethy})-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-
bénzlmidazol- 1-ylmethy{)-4-propyl-pyrrolidin-2-one 91 after recrystallization in
diisopropylether (16 %).

LC/MS (MH1); 2B8.

Example 8. Synthesis of 1-(1H-benzimidazol-1-ylmethyl)-1,3-dihydro-2H-indol-2-one
167,
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5 brono-butyryl-chloride (1.69 g, 9.13 mml) is added
onto a suspension 1- am nocycl opropanol hydrochl ori de
(1.0 g, 9.13 mmol ; synthesized followi ng the nethod
of Matthies, D.; Buechling, U in Arch. Pharm (Wi nhei m
Ger.) 1983, 316, 598- 608) and Et3N (2.21 g, 0.022

mol. in dry THE (20 m at O C). After 4h, the reaction
m xture is left overnight inS@ry ice and anot her
portion of 4-brono-butyryl-chloride 10 (0.34 g) and

EtaN (0.44 g) are added. Aftery2h at m t enper at ur e,
the reaction mxture is c@ down C filtrated

and concentr at ed @ cuo ve th de 4-
br ono- N- ( 1- hydr ox * zgm ¢e al6 which
Is used in the next sf W|thou further
purification. 3.2. %n‘? esi s of
4-brono- N (1-i m daz 1-yl -cycl opra@yl ) - but yram de
al@ydrbRyrhdnd)- B 9-diydk oA ekl d203K drhiteBBedVak Nddcribed in
magnetic stirrer, ‘under Inert atnosphere, thionyl

e (2.72 g, 0.023 mmol ) is added to the crude
J{bmmm)fzsla (Mthd;n@spa Spppe | DO 33 | ;- BUO V(RHnE)d 6.201 8 Hy 3({t8oad));
%2597 in CHC13 (20 m). After 3 h at room

erature the ight orange reactjon mxture is
o d-(xsrexymsthylnt. 3-Afbydng-3H-indolgrgne, 2R H frqn?&‘i mmol, 600

and! heakinbéhzolk (4 &, ag.26amk601 asgahdﬁ:muabﬁﬁdmmﬁhme (1 eq, 8.06

e st,lr r [ 2 ney
e e g LW
sitrgorendy {Ozmgmt@)(l%wmer( %qutormf %W@%

?Hsaﬁreﬁhae il produedt was mmedmsrq:ré;&raﬁe |I-E@CdﬁWﬁver§d)pI&s€to give

trat d concent e

Fonres 19%%%%%# qme% VBT flabCe R aBh
aﬂﬁr(ezrﬁ'ﬁﬂ-’g?ﬁmnmmpsﬂmb@@m n the next step without
alymsii#pepspuri fication. 25 3.3. Synthesis of
1-[1-(1H 1 m dazol - | - rr
ﬁmw 5 o ob o et O R e -4 propyt-
gnidin@-gkeigo er, under |nert atnmosphere, the crude
4-bromo-N-(1-im dazol I -c ycI opr opyl ) - butyram de al8
(2.76 g), K2CC3 6% nmol,) and Ki . 0075 9)
in DVF ( )areA te 17 h 80 C,
cool ed down room terrper ure bncentr depn

vacua The reatt9on 52 mxtﬁrg\ls s dilut iq th &€H2C12,
ri

filtered gnd ncentrated $n{vacuo to cr ude
pyrrol i done (1.7 g). The “F“esn ue is pu

2 ORo-adrb R ﬁﬂﬂff%a
95/45 ?ky(/ ) toglv fter L atnen&/é&‘t%ﬂc )
8 agphion o R}%’i o
hnfl hﬂt(t&ﬁhmmecl R2eh,-30.58 tol; 13O gpy.IZBgny nm 865 ml@f dicRlofongatbane
$£:56/Bimol, 3796
%%IEH d‘%scg?gwﬁ 501118311%[#1%%(%9 e[?lqvai | sation of
ign$ -G8 7 in| di‘gl'llﬁrwﬁ'@ﬂ%@ RgpPm SSTRpESRIUES- (fhe cryfeymixtuce was
Abbwedatb ¥t BAdER agitation s Gert atmosphere overnight. Hydralyais (16 ml of
water), extraction (CHgClo), drying of the combinated organie layers (MgSOy),
filtration and solvent evaporation under reduced pressure gave (2-oxo-4-
propylpyrrolidin- 1-ymethyl diethylearbamate a28 (100 %) which was used without
any further purification.
lH NMR (250 MHz, CDClg) & ppm: 0.98 (3H, 1); 1.22 (6H, ¢); 1.4 (4H, m); 2.10 (1H,
dd); 2.34 (1H, quint); 2.53 (1H, dd); 8.20 (1H, dd); 3.46 (4H, m); 3.65 (1H, dd); 4.78
{2H, q).
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NO OO0/ NO)"- OHON1 ~1<c2 1| ~OMs al9 a29 39 J.
O 71 10 4.1. Synthesis of

hydr oxy- ( 2- oxo- 4- propyl -pyrrolidin-1-yl)-acetic acid
ethyl ester al9. In a 250 m three necked flask
fitted with a magnetic stirrer, under inert

at nosphere, a m xture of 4-propyl-pyrrolidin-2-one
(0.5 g, 3.9 mol) and ethyl s yoxylate (50 %in
toluene, 2.4 m, 11 mml) in acetone Is heated up at

L

m Xt W2eorie®0.concentrated in vacua to give the crude

H%ﬁlﬁlf}éﬁ{ ot([% o Q-p‘gh) 215}8&26{[ 1ﬁh¢tdy1raie1hﬁba)rbmeteuaee (heq, &.18

FAhOE ety 3 RO B “F'%dé‘%ﬂl‘f G e D3 BloP

Mﬂ'ﬂ Q. n&?wé@h‘:atéd, unbiér feflux for 28-11 T5O s¢lyent wap evaporated under
@clfrérﬁhto@a hy 015 Severbblphase
ffuoqPipfrlyt &l pyditglin o piepargi keip By
elffrdecPRDIE @ﬁb{[;-{mghllﬂﬁre)iw-ba}ﬁmijlqz 21 ety proBfyrroiin-
Qlﬁébﬁr{ﬁﬁiéﬁﬁﬁt&mvﬁ 26 of; Witld:cih,3 ). 10.0; 7.5 for one
.63 (1H, dd, J7.5; 7. 5 for one
Z%‘?Z‘}dg%r 2%?,2 4 32 (2H g J7.5) JELEI
ExﬂnplS}lm ﬁeﬁh@iscqf 1-[(2-propyl-benzimidazol-1 -yi]methyl] ropy lidin-2-
gazol - 1-yl - (2- axo- 4- propyl - pyrrol i di n-1-yWacetic

acid ethyl 25 ester a20. 53 In a 50 nl three necked
flask fitted wi.th a magnetic stirrer, under ™ert

at nosphere, the crude 0@:
hydroxy-(2-o -propylm Lu:yl) ac ifc add
et hyl ester :

car bonyl - d||md oIe(O 95411 59rmo| l\/b(]\l(20
nil) is allowed react a8 W: at roo rare and
concentrated in vacua The reaction ture is 5

diluted with HO (0.1 and extracted wi th CH2Cl 2.
The aqueous |l ayer is basjcified to with solid
Na2CC3, extracted with a2, dr drled S04,

filtered and™ concent ;—at in va vacuo. resi due is
purified by chro ph§ on SI
(CH2Cl 2/ MeOH/ NH4 3,4/ 0. 04 f’b gi ve

i m dazol - 1-yl - (2- oxo- 4% propyl - pyrrol | d| n-1-yl)-acetic
aﬁoﬁ & hitksi8 of RhmBRfheti1-8-rFopyB By lidir 0-0o€ARS. (VHY) :

A solution of 1-chloromethyl-4-propyl-pyrrolidin-2-one {41.34 g, O. 235 mol) in toluene
(850 ml) was added dropwise at -78 °C to liquid ammonia (300 mi). At the end of the
addition, the temperature was raised slowly to room temperature and ammonia of the
crude mixture was allowed to distilled at room temperature overnight. Filtration of the
crude solution and subsequent evaporation lead to 55 g of the crude product a27
which was used without further purification.

LC/MS (MHY): 157.

' 10.2. ‘Synthesis of (2-nitrophenyl{(2-oxo-4-propyl-pyrrulidin-1-ylmethyllamine 228.

A mixture of 1-aminomethyl-4-propyl-pyrrolidin-2-one a27 (1 eq, 17.09 mmol, 2.67 g,
9-fluoro-nitrobenzene (leg, 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 (MH1) : 278.
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4.3. Synthesis of

1- (2- hydroxy-1-imdazol - 1-yl - et hyu-4-propyl -pyrrolidin
-2-one 39. In a 500 mM three necked flask fitted with

a magnetic stirrer, under inert atnosphere, NaBH4

(1.92 g, 0.05 nol) is added by portions into a

sol ution of imdazol-1-yl-(2-o0xo0-

4-propyl -pyrrolidin-1-yl)-acdB8i c acid ethyl ester a20
(9.4 g, 0034 nmol. in dry EtOH 15 (200 M) at 0 C

Afd.er @namla],s cktwaﬁﬁaﬁﬁén?m[mﬁwp@pﬁspyﬁuwﬁmeﬁ)meth }amine a29.

Céﬂ%gﬁl 32%183}3 ﬁ%r i %gdféotlom of @88{95@_}ﬁpgpheny EZ OX0-4-

emprimmemdmd Wmystieglamieck 28H cu,65747ue 91995 pumolf awtiNByCO2H (6
Q{ Qﬁ)@tn;ﬁg&aé’ H%B %ﬂn%étér%g%eméﬂa% %// M:“ %'ml)g %Qlfésuldng slurry

1W§82 mw@ﬁzﬁmﬁ% g | 16 |hoyys at FPRPR fempemteysy then filtration over
p()ﬁh[ﬁﬂd@vﬁbuzamﬁ)f:é@e &rDddhixtmB gavedR-anflopgheh2{obdH)propyl-

238, 4 Si.S

Whé% dg?% ‘in']'f ?{9 (2%32& %1 Er o&l pyrrolidin-
2 1§ ARy (250 MHZaClB@s}ﬁ pg.m,oes@ (ﬂécﬂké@?@r &3 IAH. iopli 295 fiH.pid} 2.25
nﬁqnqﬁmﬁ §s¢ (meﬁd) QiR QIH, dUprd s A@RAPSPEAs QIH, dd); 4.14 (1H, s): 4.73

0.36 g, 3.2 mol) is added into a
2@?{(1?]? élmﬁydroxy 1-i mi dazol - 1-

yio.gt rayh}heéts RE QbR te@lbtlinRtddzapn 61)3R iy -Spi@pylByriolidin-2-one
nmol ) %nd Et 3N (O 50 mM) In CHRCI2 25 (10 M) at 0 C
After h at 0 C, the white suspension is treated with
slatapGmbihreattCios] flask ittad wth ammemﬂ@maz undey inerfeatmosphere, a

O ki Gof [29MBinof ﬁergmze&oap ﬁailnt tEAmine a29 {1 e

QB oLl %ﬁeﬂwﬁé‘iﬁ e g e ﬁf%?e ""%@Es%e%l . G e
f(Dtat Bl and ﬂhxmermgﬂbwmd'@teﬂrat €0 °C dndlug 40 he&fter cooling to room
SRARE She sdtiiit Wab $nded %@&%ﬁﬁﬁn &t %anmt was

NaN3 0. 002 I d 0.0
@WP?P%WV;F@“ lorss orpats p@(%ﬁhé'@/&{egr&m B

osea'lsra/gm togfiver d QH(2-Aropy) ladnainedazhie By Bitletbyll-6@répylpyrrolidin-2-one
agp &%ﬁ?bﬁa cool ed down to room tenperature and
n

conce in vacuo. The reaction mixture is
KEAMTYHY ¢ B0EH2C1 2, filtered and concentrated In

vacua to give the crude azide which is purified by

Citaodpid D Spunthysio bf B{SydgeymethiiHa Bl dde6dH--NidddEhil-4-
9&%@7@4&%&.}%&%’% 3% 19[141‘-’@ydmﬁy-:ﬁth%)5 1H-tmidazol- 1-yllmethyl-4-

PEPORyTolgiary-one &ln- 2- one 71 (0.29 g, 51 V). LCOMB
(Mi+): 263. 54 Exanple 5. nt hesi s of
5- chI o - (1H Nm dazol - 1- yI -1, 3-di hydr
ol - 160 Cl Cc1 "
Synt heS|

chlor hydro y hyI 1, 3- d y
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5 1n an high pressure autocl ave,

5-chl oro-1, 3-di hydro-i ndol -2-one (5 g, 0.029 nol),

par af or mal dehyde (1.07 g) and toluene (60 nml) are
heated up to 120 C for 4h. The mxture is cooled down
to roomtenperature, diluted with ether and filtrated
to give 5-

chl or o- 1- hydr oxymet hyl - 1, 3- di%ydr o-i ndol - 2- one a22 as
white crystals (4.03 g, 70 %9. | H NWR 5H (250 MHz,

;3215)2 S?gnﬂ%s@of ﬁaﬂﬂ ( & bu?/yl@ﬁne(ﬂ%htsﬂﬁl)o }ﬁlea@n(llﬁlimiaézobl-
c ompodet pePugirr - ont S i e it s st

- et hodxylndstt{sity tH-neogazel-h Wﬂ])nemym-@rhy}dpmcﬂiﬂm -hdod aPL.one;

d 11—%?@3 O ere,

%h%dg{% If[ E %Eg‘%)?yﬂrf%% %Yteq glmgl di %g dr o- % ‘?xllc&e? tmosphx
54-51%'611?&5{1-&%%?1@14%?%6%1)3mi=ﬂaﬁﬂ}ﬂ?26 & womezn@nie dry DMF
Jﬂgﬁdnewm a4l subpdrBioRyf NAH 3n diviTymr @eonapht d 5. 2410Ne.5 h, 4-
an . .
12%%'r1a‘§<h3}?¥8‘f‘“ﬁ§‘ﬂﬂ'%¥’f°é‘f‘ir?é%'ﬁ?? (12108 ¢ 80657 ’:‘f"i'-frf,“%‘?‘ BrYato-
i pdetzymethybpyrsollin-Spne.fee Pepcgsiure 2.1) in DMF (10 ml) is added dropwise
SatQPCOL R dirfed 33 Hafaen tedipiaiBE. Mt 1 1, aiéjﬂthQnﬁéﬂré fad

O Sramg et i ey RO A S RSP e Sl e

mﬂdwaﬁr clried wer MdDHc mg@mwanqﬁmdliiny@mm Theckobidge Brauified

""%2'2& P%AOI%ER elal@ﬁ %&E@?fmﬂg gh E?b@',%@br?v)) and the
Haiagpadlsopaetp aresSRR g o bhrd 1-(5-
ulieaebutyllfdemetagl) sdjdﬁ:xy}meﬂiym lfH-mﬂddzyl- l-grﬂmneml}-&gjramﬂgyrmudm-z-

54488961 o SR 2 LRI Bl Db okl 1-
ﬂdlyqemrﬁrpljopxipwdwawaczw [7ff#- 2- one 160 (2.82 g, 56
ouh@/abﬁ Y(Mdmha @38 1Mez0CcDay): Ezcmmﬁes)lﬁo BSPE7N @S, MR . 17-
rﬁ&f‘-’h be (1 5AP B A2 i 1A (157 A bl R P
drN@GE:leL\p), B)38/(2H,(3); 6.84 (1H, s); 7.58 (1H, s).
lcduibbdhawirelrhmmé@miz%bm : oL@ (GRNNY.BE-0)1r (O2EL, M0 1.20-

és&?ﬁﬂa%ﬁ 3,08 B 4P A Pl m, S5 5% QR0 a2 5 AR & buas

dd); 4.67 (1H, s); 5.28 (1H, d); 5.82 (1H, d); 6.90 (1H, s); 7.49 (1H, 8).

11.2 Synthesis of 1-{[5-(hydroxymethyl]-lH-Lmidazol-1-y1]methy1}-4-propylpyrro]idjn-
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/HgO mixture

(9ml/3ml/3ml) for 9 h, then stirred overnight at room temperature and concentrated

. invacuo. The residue is dry by azectropic distillation with toluene, purified by

chromatography on silicagel (CHyCly /MeOH) and the splid is recrystallized from
AcOEt to give 1-{{6-(hydroxymethyi)-1H-imidazol-1-yllmethyl}-4-propylpyrrolidin-2-one
80 (0.114 g, 35 %).

LC/MS (MH™): 238.

Alternatively, 1-{[4-(hydroxymethyl)- 1H-imiddzol-1-yljmethyi}-4-propylpyrrolidin-2-one
81 is obtained from 1-{{4-({{tert-butyl(dimethyDsilyll oxylmethyl)- 1H-imidazol-1-
ylimethyl}-4-propylpyrrolidin-2-one a1 using a very similar procedure.

LC/MS (MH*): 238,
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L MS (MH): 246. In a 100 m three necked fl ask
fitted with a nagnetic stirrer, under inert

at nrosphere, phosgene (20 wt % in toluene, 0.95 eq,
2.02 mmol, 1g) was added dropwi se at room tenperature
to a solution of 2-nitroimdazole (2.5 eq, 5.1 nmmol,
0.577 g) and 5 triethylamne (3 eq, 6.1 nmuol, 0.628 g,
0.85 m) in THE (30 m). Aft®& 0.5 h, 1-

hydr oxynet hyl - 4- (3, 4, 5-trifl uoro-phenyl)-pyrrolidin-2-
BRenp2 32(95nﬂmesis20fbeimk (2 @x&-4epropyipyrrotifin byhangthylp $H-
%%gedl- t%é roomtenperature. After 4 h, the
cruemx ure gporedlntoamxture of ice-cool ed
saturated sodinum carbonate. Afker extractiQn (AcCEt),
drying of the gunul ated organi ¢ | ayers (MgSHA),
filtrati on and\evaporation of he sol verys, the
crude m xture urlfled by &

chr omat pg hy on
sflicagel HoLgi chi’ord nffﬂmné? h hol®: 98/2 ?Jf’) to
give, after chyst allizatio Ac Ckb,
I

nitro-imda I-ylmethyl) 4 ,4,5-1r /u ophenyl)-
pyrrol idin-2Nghee 40 (138 nm, 20 399 HO | ( MH+)
341. 15 Exanple 7. Synthesis %% 333

1- (1H benzi m dazol - 1-yl net hyf-4ipropy| -pyrrolidin-2-on
e 9. N ONTIrNa24 LOH ) -
1- (hydr oxymet hyl ) - 4- propyl - pyr i di n-2-one a24 is

synt hesi zed as described In s 1. LOMS MH):
158. 20 In a 50 mM three necked“flaskfltted wth a
magnetic stirrer. under inert at ere, a solution

of 1-(hydroxymet hyl)-4-propyl -pyr I di n-2-one a24

(2.5 mmol, 400 ng) and hQep zole (1 eq, 2.5 mol,
300 ng) in acetic aC|d) was heated at refl ux
overni ght. After coolint“acetic acid was renoved

under vacuum and the cr ude pP:bduct was purified by
p2-épaPutthests oftar Tifab ogrtapsnf 1df2- wq-pr@gﬁlpym'@i@m\}gﬂpe(hym 1H-

25 bepa, st $lidif- 2-yinethyl]-
91 after NEEofLAF Bl LH@BMh&lmgﬂjc%%g{}F}ﬂher (ﬁm 7

recrystall tion In
ar 6) . %7!514 %é%%le 8. Synthesis of

I 4 250 hﬂatm'leﬂndﬂmd) Badkc -Attedwdiiing thagneBe diidreml nod@Hpéenh dihosphere,
Q [ﬁﬁxhﬁs@of]i@{fs-ﬂ@'ﬁrox}méthﬁ%l N iabafoi 1 —ﬁmétﬂ}ﬂ-i—p%pyﬁ@ﬁ‘oﬂcﬁﬂ&-one
80 (0.5 g, 0.0014 mol) in a KHgPO4/NagHPOy4 buffer (10 ml} and MeCN (10 ml) is
heated at 60 °C. Tetramethylpiperidine N-oxyde (0.131 g, 0.83 mmol) is added followed
by NaClOg, (1.17 g 0.018 mol dissolved in 2 ml of water) and NaCIO (0.155 g, 0.0021
mol dissolved in 1 mil of water), added simultaneously. After 17 h at 60 °C, the
reaction mixture is cooled down to room temperature, acidified to pH 5.5,
concentrated in vacuo. The resulting solid 1s extracted with CHgClg and concentrated
in vacuo, A fraction (0.15 g) of the crude acid is purified by chromatography on
silicagel (AcOEt/MeOH) to afford a 0.57 g of a 76/28 mixture of respectively 1-{(2-oxo-
4-propylpyrrolidin- 1-viimethyl]- 1H-imidazole-6-carboxylic acid a32 and 1-[(2-0xo0-4-
propylpyrrolidin- 1-y)methyl]-1H-imidazole-4-carbaxylic acid a88 as an oll.

LC/MS (MH*): 2562.

12.2 Synthests of benzyl 1-[(2-0x0-4-propylpyrrolidin- 1-yl)methyl]-1H-imidazol-5-
ylcarbamate 83.

In a three necked flask, under argon, a solution of 1-{(2-axo-4-propyipyrrolidin-1-

ymethyl]-1H-imidazole-&-carboxylic acid a82 (0.36 g, 1.39 mmol, predried by

azeotropic distillation with toluene), diphenylphosphoryl azide (0.58 g, 2.1 mmol) and
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1- (hydroxymet hyl ) -1, 3-di hydro- 2Hi ndol - 2-one a25 is
synt hesi zed as described in Exanple 1. IH NMR (250
MHz, C2D6S0) Sppm 3.60 (2H, s); 5.10 (2H, s); 6.20
(1H, s(broad)); 5 6.25-7.40 (4H, m. A solution of

1- (hydroxynet hyl ) -1, 3-di hydr o- 2Hi ndol - 2- one a25 (1
eq, 3.06 mmol, 500 ny), benzim dazole (4 eq, 12.26
nmol , 1. 459q) and car bonyl di i fildazol e (1 eq, 3.06

nnDI, 500 ng) in acetonitrile (3 M) was irradiated in
amgNdoaammpmaﬂpa&asuﬂJ@GEﬁhdét$@UVWﬁhﬁhnmﬂ¢@oﬁmmahes

(ég‘g’?:%%ur’f@g f‘ﬁP Leb 4T kF &Ihoagld Bl 6 861 L1d.81 éﬂﬂﬁg ri%added

he cru uct was- pur i

pmitﬁion\i%hmd@t@@ “Edorel Beﬁoﬁﬁééé‘”{l do ’gqovvetemzs‘&hﬁ@ %md 48 h,
Indaidd-hepztmdag CHnﬁJeoncentrated in vacuo. The cmde carbamate is purified by

TERy A arPRS Bt Freer Ciet aAr o) Pathet S Rt - -

Z{ﬁ@pylﬁarmﬂph‘el-gljmﬁguyﬂﬂ-hggmml 5-ylcarbamate 83 (0.011 g] as an off white
1s4d2- (et hyl t hi o) - 1H-benzi m dazol - 1-yl j met hyl ) - 4- prop
yI-15 rroI|d|n20ne90 \' ~N,~NA~s 90 11 NNO
ILGMS O8I #7226 © / N _S\ 9.1. Synthesis of

d%fa@ghe 13. myﬂmysbipyf mmlmmumk-(;ajtzl,s :‘Iﬁld’myd%henyi]pyrro]idin— -yllmethyl}-
solution o
if%%%’??ﬁ@%hﬁ} propy? pyrrol di n-2-one a24 (4 g,

25. 44 |;mol and trletfiylam pe (17R eq, 30. 53 DI,
3.089 gw.4.26m) in 25 L di pronet hane i
added,d s se a sol ut] pr [ y| car barTyJ: :

(1.1 eq, .99 mol, 3 '

di chl or

ane (WA at

m xture aFd owed tioHN noe agitatiof and,
inert at /[’here over nji ght . Wdrol Usis ( f

wat er), faction (CH2CL dryi ng of the oonpraat ed
or gani c ers (M0O4),| fi ation| and sol vent

evapor ati on sinder reduced pr®sure gave (2-oxo-4
propyl pyrrolidin-1-yl)nmethyl diethylcarbamate a28 (100

;@Hs i"NhN'R of!$. @?m‘ﬁﬂ&otls%&%l—uﬁiﬁé{zoi Kl Qﬁﬁ%ﬁi’-&ﬁ? 2'5‘3@151{1&'3 6phenyl]-

q); 1R ﬂn%n”?‘llo (1H dd); 2.34 (1H, qui nt)
AnmREOIh, patlippafatidd) PA) (0. Ud) 10 B.waw) (sldddedbntod eﬁﬁlt(oﬂﬂdf the
il e
it 510580, G240l AP IMEOR (3 M. 95
(Ampetiatoh 19 ke dter &h hfdrBgdrr predsbs (59 lps Fop ey hﬁafdiafm-t e
380 ird 1 ncahittheed in vacuo, dissolved in AcOEY, dried over MgSOy, filtered and
concentrated in vacuo to afford 0.14 g of crude 1-(5-aminomethyl-imidazol-1-
ylmethyl)-4-(3,4,5-trifluoro-phenyl)-pyrrolidin-2-one a34 which 1s used as such in the
next step.
LC/MS (MH*): 326.
18.2 Synthesis of N-[(1-{[2-0x0-4-(3,4,5-trifluorophenyi)pyrrolidin-1-yljmethyi}-1H-
imidazol-5-yl)methyl]propanamide 886.
In a three necked flagk, under argon, propionyl chloride (0.0134 ml) 1s added to a
solution of 1-(5-aminomethy!-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 CHgClg (8 ml) at
0 °C. After 1 h, the reaction mixture is quenched with ice-water, exiracted with
CHgCly, dried over MgS04, filtered and evaporated in vacuo. The crude reaction
mixture is purified by chromatography on reverse phase silicagel to afford N-[{1-{[2-
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mmol, 0.5 g) and 2-(nethylthlo)-benzimdazole (1.25
eq, 3.90 mol, 0.64 g) in 5 acetonitrile (4 mM) was
heat ed under reflwe for 42 h. The sol vent was
evaporated undei reduce pressure and purification by
preparative chromatography on reverse phase afforded
390 ny of

1-{(2- (et hyl thio)-1H benzi mé&azol - 1-yl ] net hyl }-4-prop
yl pyrrolidin- 2-one 90 (HPLC purity (U V.): 85 %

) G&lAis £8. t?lﬂt@ra]l'%e%{ opMﬂﬁ)l il 1#&15&5&%1% 10.

Synthesi's of 1- ben2|n1dazo -
yYimatriprranapids RA3A% B8l i di n- 2- one 94 N NIFOIN
Q.S (MH B 3&'[27NH2 I I\I02 a28 ~N ~N NH ON O NH2 a29

Iy f
xgitic 14, s ks PSS aSoBortpprolgin lLyimetbyl-§ o-dibydro-2i-
sbﬁr@hmdw%ﬂ-@ﬁéﬁﬂoronet hyl - 4- propyl - pyrrol i di n- 2- one
(41.34 gg 0.235 nDI) In toluene g15 (350 m) was added

dropwi se -78 Ctogliquid amo (300 M). At th

end of ddlt@ﬂi e tenpe e was raised

sl o0 roo er ang ammnl of the cr de

n{::ﬁfe was al med—rcwﬂ=. | gescat  r 6om q'lli €on
n PG

Nyt . Fi | tratPR oG o) rude sol utio
subsequent evaporation lead to 55 g of the crude
product aZ7 which was used w tdaout further
purification. 20 LC/ M5 (MH): 157 10. 2. Synthesis of

(2-nitrophenyl ) {(2-oxo-4-propy E) rrolidin- 1ly%rrethl
)4 ¢lnton ofghe 2 ARP 0.3 € 1.2]1 mmol) in AcOEL (10 ml) is slowly added,

- @i ag@iohxdnd%@f SOspHRYé, [t h sSlirBordofQBfooagidtifnidaeele (2.43

b 0 oA Qo my b3t oARE Te BTG R A |

eiqmpellasms thesrudeor@o lgyer 25 §ashedl by HEL 4 !dmméo)'(&@tma}ed NaCl
V%mo%f hM&L G &gho Alifegda aﬁﬁ@v&ﬂbﬂate& 8d et Pedifcd Bredburk UTIR:

FERIERRE R RGN T T ——

CIE gD @07 M), Gherr mwmmqghgxaml toZive 1-[(2-ox0-4-

%ﬁqﬁ:@s 5 7%"%3"’%2%4 RORYS (NFH‘?AZBP%%J’ iﬁa%%ﬁd
|

(mmsmphemwﬂ){(Z 0X0- 4- propyl -pyrrolidin-1-yl)nethyl

LS, 2% ymaRBk AT S35 600 b b roRiy AR o

pﬂ@ﬂfﬁapyrrolldln 1-yl)met hyl }arnine a28 (1 eq, 2.747
. 905 mmol ) and NHACO2H (5 \’n \h
Hﬂcﬂl
TZ\ -

a26

A mixture of 4-propyl-pyrrolidone (2 mmol, 264 mg), undecyl aldehyde (8 mmol, 1.661
ml), benzimidazole (2.2 mmol, 260 mg) and N,N-diethylcarbamate derivative a28 (0.2
mmol, 51 mg) in 2 ml of acetonitrile 1s 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 (acetontirile/water) to yield 1-[1-(1H-benzimidazol-1-yDundecyl]-4-
propylpyrrolidin-2-one 149 (135 mg, 17 %).



10

eq, 49.9 mmol, 3.123 g) in water and nethanol (1/1
(v/iv), 35 nil). The resulting slurry 5 was kept under
agitation during 16 hours at roomtenperature, then
filtration over celite and evaporation of the crude
m xture gave (2-am nophenyl) {(2-oxo-4-propyl -
pyrrolidin-1-yl)nethyl)am ne a29 (2.232 g, 91 %. 1H
NVR (250 MHz, CDC13) S ppm 386 (3H, t); 1.20-1.35
(4H, m; 2.05 (1H, dd); 2.25 (1H, quint); 2.50 (1H,
dd); Zufd Erﬂcﬁéateggﬁs iwe%}e%ﬁéu irFdrmatiofidn mo;hqga %e%dé&

(1H, s) 4 73 70-6.84 (411
S’ffﬁ‘iﬂﬁ n'; the first one indicates whether a compound has no stereogenic center

ITc_[h(r_su f18 iphicd ﬁ‘gilb@ﬂéﬂ Pl 20dacdmath bﬂﬁtdwklbdgnffpfvﬁapixértp%mdmers.
5.4-0Nne . n n e a |
R0 R eyt b PGP O R E R s imea

sotignpen foyfthe recognised center, following the IUPAC numbering used in the

(Rrrali ReRP eMinh{ A Zumrer 410.94 ﬁﬂiélate@ Yird Shidtelida-of path|chmidi¥ations

57 B Sy, BUEvetey & o8 HHiEH=s B8 kg absaiyy

ag@mﬁuﬁﬁgmaﬂﬂ@@canniy&nuutmdﬁﬂwuntb(@'mmymuﬁimhsamadeatmﬂy

GRe &W%%Qs&ute’%ﬁﬁfgéu | dt %ttcgn{ef’@l‘ﬂg létﬁémﬁ iz fr&;t isa
ved un an cr

the sol vent was reno er vacuum

% gl dptingdshing fhe yadeyisispanliomens of the samp srurtiye. fmble 1 indicates
el ahatype biyalty whichiziad 2ydih el ot the $@é Bade), Ghe/JUFAC name of

%“f[ %59%’;% g, sk chagrved n fosee spcotzognpy e e optical otpton
ghehirabepngpoungds g, 33 9% . LC/ MS (MH+) : 300.
Exanple 11. Synthesis of
1- ([ 5- (hydroxynet hyl )-1H i m dazol - 1-yl | net hyl ) - 4-
propyl pyrrolidin-2-one 80 and
1- (14- (hydroxynet hyl )-1 Him dazol -1-yl | net hyl)-4- 25
propyl pyrrolidin-2-one 81. + OOO N+ / H) 130 nsl
HONOINO HO 80 81 59 11.1. Synthesis of
1-{[5-({[tert-butyl (di methyl)silyl]oxy}nethyl)-1Hinid
azol -1 yl ] nethyl }-4-propyl pyrrolidin-2-one a30 and
1-{[4-({[tert butyl (dinethyl)silyl]
oxy} et hyl)-1Hi m dazol -1-yl ] met hyl } - 4- propyl pyrrolid
n-2-one a3l. In a 500 mM three necked flask fitted
Wth a magnetic stirrer, under inert atnosphere, 5
4-(tert-butyl-di methyl -silanyl oxymet hyl ) -i m dazol e
(21.9 g, 0.109 noll, indry DVW (10 m) is added to a
suspension of NaH in dry DV (280 ml) at 0 C. After
0.5 h, 4- propyl-I-chloronethyl-pyrrolidin-2-one
(12.08 g, 0.0687 nol, from 4-propyl -



hydr oxynet hyl - pyrrol i di n- 2- one,

DVF (10 ml )

h at

i s added dropw se

Is 10 filtered,
CH2C12 and the organic |ayer
dri ed over
The residue is purified by chromatography on
silicagel (CH2C12/EtOH NH40H 93.5/06/0.5 (v/v)) and

My S04,

roomtenperature.

After
evaporated in vacuo,

see procedure 2.1) i

n

at 0 C and stirred 3.5
the reaction m xture

1 h,

diluted with

is washed w th water,

filtered gad evaporated in vacuo.

the tperreghogt-sermarsrame segar atgd py [chomnat ERny
on a chimlal | phase t|o aﬁ‘dﬁ:j 1415- ©| =
({[terggiut/l(direthy ﬁ%i%/l]oxy}nethyl)-lkkin1d%zﬁ|-1
-yl ] et A-lor ol oY ldol i ditr—2—25—bre—apBo-(-8+9-e)
and 1-{%-{<[ter1-tut 1 (jdi Tethylﬁ)silylo) sl ol 2| 2 % w
oxy}mef B @ bt piglagptiel @) X | 3| B § vl ol 8] %l a
yl 1 et hg )gﬂfirgaﬁwwﬁlqﬂﬂ-zmorﬁa% L YsSgry Y 81 ¢
Conpouh®|a30: [1H| NNR B (250 NHz, ¢Da3)l: 0.d2 {6H, $)7
0.82- OB (IZH o I B2l 37 (40 M. 209 (1H] dd);
2.22-233 (LH| B ; 124 {(2H [dd): 2. P11(1H |dd]: I3. 49,
(1H,  fd); 4. 63 1H,$;ﬁ5d§ (2H| s); |6.84 |(1H Is)] &
7.53 (LH| s]. 28] cdrppd{oEaFl: 2 1H|NVR § (50 Miz,| |
CcDC13)| 4. 15 ( a)ng ‘ gggf (12H up);{1.]20{ 1. 4% &
(4H, m: [2. 08 |(EH, E|2EP5(2840 |(1H, .2 (1H] F| &
dd): 2|9d (1H| BY); & ElEl, § dd) g &6 gl—lﬁ s)|; f
5.28 ([LH, (&g “'E%O (1,% 3| E 19| (A p
£ v
i){[él 18! £ %nia&lol-];g : £ B
yl ] met Ijjﬁg-ﬁQ-cn . BP (%E E;
m - thr sk | f§|t §pcE vt h aE; 8 e
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1-[5-( 3 |nE1 (Bl B i |y | dxg et ngd )Ei éa
- yhnet - By rirlok grﬁ*z ofie (i: El X
0. 0014 wdEpTiog| &l E a = | &
(9nt/ 3 Y Bl 1§t rr gdgpyERr r#_g
t enper c%n 2‘%3.& Er;wva G & I"SE
dry by i By 5| &t i i tlhet & [uEh B 5
by 30 Hy SorBlsBl i@agel |(LHET %E
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1-{14- (B ety g%\ | g '&Eqsq, 1
oxy} met agol‘!lli 5 §=$E%§ K
yl ] et | pab 120l Faliyl- B- e b irgd < <
siml al . LNV (MH); 238. 160 Ex rrpl%lg. )
Synt hesi yl
1-((2-1 prbpy! pyriolfidin-[t-y)letnsfi 1 {2 | 8| §
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under

In a 250 ni

qg d a33.

necked flask fitted with a nagnetic stirrer,

i nert atnosphere,

OHB83 12.1 Synthesis of a

e32 a33
1-[ (2-axo-4-propyl pyrrolidin-l-yi)methyl]-1H 5
i m dazol e-5-carboxylic acid a32 and
1-[ (2- oxo-4-propyl pyrrolidin-1-yl)nmethyl]-
a mxture of

| H i m dazol e-4-carboxylic

80 HO \NJ
75/ 25 m xture of
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10 1H i m dazol -5-yl)nmethyl | propanamde 86. L F F F
NH31H N O HZN NN N,N ,NJJ 78 a34 86 13.1

Synt hesi s of

1- (5-am nonet hyl -i mi dazol - 1-yl nethyl )-4-(3,4,5-trifluo
ro-phenyl)- pyrrolidin-2-one a34. In a 250 m parr

appar at us,

Pd/C (0.1 g, 10 % w. w
solution of the 15 enant! omeri

is added onto a
Qlly pure

(+)-1-{[2-0x0-4-(3,4,5-trlfluorophenyl)pyrrolidin-1-yl

] iyt =15 nmrdagote-g-car Onltrgltemltd (01 29,1064
r% ) [in NH3/MeOH {3 M |30 m) andet @ susoer‘lu‘i%i ond s| 3
st%'red under |an hydroggen pressure(sP| psi)|fer p It =
hot! rraact.d n mayt bhira 4+ b o 4 4+ A
e oot T Uit rﬁ PAN 2 = 1 e | CUTILTIIL TT'Aal QU™ I vapuu,
disssol|ved i|n AGOEt i pd over MySO4, filtered and__ —
cgzgtrﬁtedﬁ,i%}\f :ugtp affor & O.%AL% ocfu@ | § 8
]-35- m Rormme®hyd - T (i Gazpl F1 po ™ @ e | & &
yIFet Hyl ) -4- (3,8, 51t 1 f] uor o} phenyl Y- pyrroljdin-R-one
434 \gwich ils Yised as suph Inf the | next| step; ,LC/ Mg n
MHFZ| 325.| 132 Syst hesL}‘s . ) P ) b
ch-gl‘“([Z-o 4-( & 4, S-btriflﬁuoropheny@pyrr%id g 1-yg
I1) net }-1H |ign dp -b3yl) hyl ] pr op@&nan 8= 2§ 5
Iin a%h&éee ne¢kdd flFask %nde arjgon, p&opl piEy! B
a¢hl prelidE (J. 81 nfeis ded§ o @ i opof oy
1- (pAnEnoeBhyd,-i azo%l-y nethyl (3, Ba5- tyIf | ot
rlo- prgnyl ) -| PYrg ol | & n- pgone| 34 { 0. 79, PES D &
andﬁ,%l(c.g) Y[ 18 O 2§znfre§ c%;t 1| %
B, 1lE Eeaqt )%nm' Ktaur e gugnch LtIg i ceBhat &, -E
gxt [ ant Bd vi Eh CHREL2, | dri edEovel Gl fj 7 ered and®
qvapdriated | @cua.‘b The?crud&rea BN %30 Mmgxt u g isg
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Levetiracetam Binding Sitesgf. M Noyer et al., Eur.
J. Pharmacol. (1995). 286, 137-146.1 5 The inhibition
constant (K1) of a conpound is determined in
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equat i on {of | Cieng gnd| Prlusof f Che dﬂ Y. et al.,
i oghem [Pharmacol .| (1972),, 42, |309913108). The
congentrgtipn |rapgg usual Ky engorpasses 6l og units
i th yarijabl e [stepg (0.13gto 5P AJ0g) » Assays are
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15 Cerebral cortex from 200-250g nal e Sprague- Dawl ey
rats are honogeni sed using a Potter S honopgeniser (10
strokes at 1,000 rpm Braun, Gernmany) in 20 nmol/I
Tris-HCL(pH 7.4), 250 mmol /1 sucrose (buffer A); all
operations are perforned at 4 C. The honpgenate is
centrifuged at 30,000 g for 15 mn. The crude nenbrane
pell et obtained is resuspendet in 50 mml /1 Tris-HC
(pH 7.4), (buffer B) and 20 incubated 15 mn at 37 C
centrifuged at 30,000 g for 15 mn and washed tw ce

th uffer. The final pellet is resuspended
\%{agmeka?Lﬁgﬁmﬁn A% n concentration ranging from
15 t o 1255 stghad foandzeﬁtametam Bindingdgite @f. M. tNopeyeah al., Eur. J.

ey 0 roteln/ assa are

[ ncubgt?)gglég%?%% ?3 ﬁ%i) IOm n In 5n yZ)f a 50 mmmol /|
Tri s- Aiee upiien C‘{rf#'lm? ) O%WOHPHQS SeiGHRYp ] i pgepetitiye
ttinding @:&)eﬂiﬁxeﬂtsﬂﬂ théasGfing the bjnding of a single concentration of a

[%HL Zl\gi'% BASH %ﬂ‘faé{%l ong" o tg %fﬁ%é'm%eﬁﬁ?é&

creaS| conc

§ubgtﬁawc é‘he Tungertvrtionns tid jeet dybanegyinhime §0s7 @6 therperific
c[i.ﬁ'@(taf thtS sa:ﬂa@%mbis][&n&guﬁb@ vr?d ehitibren AISBS@MA Bhstant K,

oncentration or_re stan

PR BE e e e e s st s B8 Fhusot

Ceeto ebal., Modbemn Bharbowold(1872). £2,.68998-2dD8) | gands are

separ d fli
fi I t e?&ggomn&%ﬁaval en% L% 0 gg‘i&rlrig{na%é%;é ég%?ﬁ&%ég%ame steps

.55 %y 1o, Assdp e aeorms e giong oy BpHigAtE farih detemination Is
berf&mmﬂddtwbemmaampms of test sm:dtmee non specific

bi ndi

i of %%aebrﬁ@@%fﬁg%sb 6 fits e HofiBdnuda
fusingag preBsHuseE (uygeo %Ptb %ﬂﬁﬁ%&ﬂ%n élazo
mal/mnsﬁael (pHad41 P250 invrol AL sh&ramedff&m@ﬂdiﬁrafﬂohi Sfeeiformed

R d SCcint. a ter .35
P Ctheopioafits' 1y b Mo, 5bob Y i { kO e Shag¥ hembrane
Beliohtpinedis mysmpﬁeck in &Qpmmebil Eris-HED (nht 2) (bt@’ar B and
MRdb} & H S 5irSin R efr@cr&dumga &@Gmb%rfblzmlmﬁpahd wm twice with

urve %?%§'@@M d u?%’?g‘ Pﬁ}ﬁ%&%‘g %ua%t' Siein concentration

pvm!ﬂ@ﬁ‘qmdé toR5 mﬂdeqben@lefmedmﬂdquﬁtmm ng receptors,
whi chyvRft¥arlel§14 cp,ligt dTBStetn  Tasshyf aFPhEubkfed a‘tmda:&‘or 120 min

FR08 e pdpmp e Fick bl 7 F i el 1 Bty 1 To 2
a0t pwlfl df i%}-eqmwammpyn moeommouangumaxmemquhmasmg
eofeha i o‘i’ﬁH | Sesglﬁepl hBh e?%elﬁglbﬁl defined as the

prl marg era Zures are evo
mgiﬂé@PFm inghe ET'Fé?ﬁCE &F 2 gencgpiration s refprgned fibstance
eaeg 20r% nioy/) bvretiriatetanilf tHaCBSits bébeptmlly,allthélideatots Meiibiahe-

i{;ﬁﬂcﬁfd EegPagaREEAS &?%Wéﬁ%&ﬁﬁﬂﬁfﬁ%g glhad bl Aters

valgnt torSatmantGR/ Cr IO/ Bp VB Jidighusp) oo spakedAn 0. 1%

weﬁﬁéﬁexmml ﬁldqr()l% ﬁﬁﬁdé RvefaadiG b [iusOndd

S b Sty IR AEHD Btk ?’Eﬁpﬁﬁwﬂfﬂ
@he guitre Sitradion Phgcsilateciyys (itaxta)l 19mdednde ger sautrie THEB
RlfdaeaviBeedped BHRRARL fftdrs 1'bduntdd 15 Righf Kintfon in a p-counter
(Tri-Carb 1800 or TopCount 8206, 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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used. The experinental design consisted of severa
groups, one group receiving the vehicle control and
the other groups different doses of the test-compound.
The conpounds are adnministered intraperltoneally 60
m nut es before the induction of 15 audi ogenic

sei zures. The range of the doses adm nistered had a

| ogarithm c progression, gen%@ally between 1.0 x 10-5
nol /kg and 1.0 x 10-3 nol / kg, but |ower or higher
doses are tested if necessary. For testing, the
animals_are placed in small ca one nouse per cage,
APl b el reerded PR URH B P! ﬁPF@? a period of

or i entlteiobfectife F@hsaex i, evilnetedboastidonvul@ttgbtenny ofsa
(:98 ugénd Oscg&dksHZ%l onegﬁl E %eﬁgtid‘ Qﬁmgpmﬁg%‘]%ﬁjﬁeﬂé?seizures In

spea ers posi each cage rlng
|ﬂﬁlﬁ gl of priveanyigenerghecd SRSy Iz R EVOEP WhHew deliical o

tch@mc%l st@ﬁﬁﬁﬂ&n ghd gttbese%kétyb& aaetamatsyuﬂm"e |Sjtnﬂﬂrgld their clinical
nn|n n|c and toni.c_convu
i e B i it L [RAE w el Elnepey Res.
(ﬁl%ﬁ] c2.drg- ltSdnBuchhadim/@ Rs.i Bpilepsia @@%cf‘% Vi lyS41).s
cal C;J:%\@&SGr fe%:%le':d eﬁéﬁl ‘é@uﬂ@&.@x@ﬂﬁgt §:|1ceq|i45 I ONME), Uttﬁenved froma
e dose producin rote relatjve
Tfis atssipgngis aelseied Je D deh R S Jinehire i Aegustt
Physi¢Iogy Wastslaldtrkdi trethe WCE BigarsnaRieotor huﬂmidyssumt since 1978, are

(Jgéﬁhewcp &Hd@{gﬁ coM&kfsh gfhe@ergﬁ Ir?sgr%h;r 2RLP FeAH:Rthe

gﬁo portions of protected n1ce each of the
yelelg contrgkand fbe glier graups diffepant gloseg ok s testogmpound. ‘The
Ceiph GidEdte adininistered intraperitoneally 60 minutes before the induction of

b il szt Aalodesde df g&gga& h&aaa ez

mqmw%gm be-wcey 1. Pacl@t go @@Hkg Wwer or
h@hfb& &dsés%@te%ﬁieqt;?éﬁ@g%hﬂdl ng si t ;e I ocat ed ;

pref er. V., LN ra veliracetam bin

site 5%&?%“&\% 8‘?“‘?@? E‘ emuﬁﬂd#'gg“ﬂge ina
98 httemgged mm&ﬁerm pf oﬂeatﬂﬂnms 80 geoppils flagjacoustic
Qibin¥1H g)b(ﬁﬂ) h8l20 13 istelrterbPior B kcohilé Ga lcfﬁiiéwe#stposiﬂoned

unSU|ta or in dept acterization, This exa
S Sl R o Bl S o B S

ihm&snﬂwmgmﬂupeaﬂnwmuﬁmm&wwﬂdmmummmtmmm@nd@mﬂ@gnwabKMﬁiS
t
mﬁpm@sﬁm of e @%5%%39586 ol NEMUES, cibhte @hd 8nte

Eur 0. Phar nacol 7-146).
CAREULEIPPD AetPrriyelols %ﬂﬁ#ﬁ?%rlun1studles was 120 78

.mon. [Pﬁibl]acmmpmpaﬁhd?s aR EDGh/vale) 1)e. Weesdase prbdabing 50 % protecﬂon

BRSNS b oot ld wmg% ecEfﬂBeﬂ:eTﬁﬂi& ) o
BFConeal ure 1 shows t t
vweg asBrobit Anplypls W 4Te @PWOWQHE O2oRRBBH P rqceaié?elet‘f the
fippaliblY of pdtidied hiffed fob&lchRtR!s m&mmaemrs activity.

f. bindi Kl
w get @ ; gll’ﬂgfl%\fp@ gﬁ}% EQFP i pro oPReny L (1 troldazol-1-
bb:enlgyﬁwmoudm 2-one¢ [ Hiramranom@tﬁlfnab!edmmeﬂ[ 3H] - LO59
as 1 adi-Qirh@as of Dosy M4 %HBM@%@E@QW ®RRli{ghsite located

rml/rrgﬁlgrrot Igz%l?ﬁ%g etltlon s‘gmg@/ Bg‘hﬁﬁlgh
Bhinmadoy. (1985H ZBBSDSK-EA@un@)er lﬂmwmdmlaysvbmmmmo!ar
Gefintty BOHEE Sitdehdialy ft BnkGtoCfh depth characterization. This example
describes the binding properties of [3H]-compound 7. Binding experiments were
conducted on crude rat brain membrenes at 4 °C as described in Noyer M. et al. (Euro.

. Phaxrmacol. (1995}, 286, 187-146). Incubation time for equilibrium studies wag 120
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[ 3H] - conpound 7 as determ ned by the saturation

bi ndi ng curve (Figure 2). 10 Exanple 19.

Phot ol abel ling of LBS in rat brain nenbranes using

[ 3H1- (+) - 4- ( 3- azi do-

2. 4-di fl uorophenyl)-1-(1H i m dazol - 1-yl net hynpyrrolid
n-2-one ([3H] -conpound 7). This exanple provides a
phot oactivable |igand for | ab& | ing SV2A/LBS and its
detection in biological sanples. This |igand was

desi @%ﬂ%ﬁ?o&&@ﬁz& EiMindod v&aB%slecBﬂ DV eNrAibnd? 0.4 oM in 0.5 ml

not I ¥ capabl e of ng.a coval ent
S P B Ch PH e s opgriag A RN S TRgin . SHoPAdathen
Baguror8bisHmgzuves yPiPERboreppaxd Treet cmmphmlﬂa dithabeiabelig of a

Gotgtadlil k@ﬁlhs\aon orlefion G, AR URABRC. A Le%?&%ge@ 5% and

Eoermely mg proteingghe Bmuﬂaeiw rn%eﬁ@ thy yelye gpfdmated using [BHI-LOB as

IrAGIOLROKaH Snildr eﬁe@n@a&opt ] rk%aaﬂéﬁ{e lpmolﬂéﬁ%kmzaempeuuon
reenlt Ng assa r e over

PRFSH e SRR e fromisistd ZBOYE Y 0 R BB i Bl s

affiityshan LEFO (Figuee abﬁhmpmrpflggspm 7 (7r D tegrass welswgh the Kp of

(SaPshftual 768! deferRined bhRithe SRIRHBABMABEEIOERRLe b0 2

ERgale, 2 Ao seRpe B ot e fér"a%%e%h%e'a?f%%iﬁpﬁ%?ﬂgﬁi‘
@rzediﬂnompaem Bilmuﬂdémt—l-zrlﬂaemﬂkwrmhdﬂntmem (3l cdimpound 7).
filterpd aog 1e]tc;fr8f1§ései é}%%écavaiﬁé Hahliliait gﬂémg S /158 Bnd 1t

SCi ntlllatlon ounted for 3H
gRtesiepin blelgalsd sampleaniinligand wag dselenss "@k\m#w
LBs/pvobeithan dhidophang inotf dapable %ﬁhﬁgarcma&m cﬁﬁiplek@vith the

Rt oc Ul B, ROREE S @@%ﬁﬁgﬁ%ﬁ%&%ﬁ%
sengew! 7 frhers; iﬁ?ﬂ#ﬂteétrﬂbbrﬂiqome%bmwea adgdl

ERGRg M BirAEARREL Sunthl Nt Whe RS YA Ee ﬁe@@dy&c& Mcb@omtes

Ndnﬁg: can ni ng nenbranes. Typical HTS assays are
;%\éo orrredaPnE@% well plates 30 with beads coated with

pleA0n Spreraiing pessys for ef digcovery whooie pasent I BSSWE Hegrnds.
[ 3H1- e erePt Hentifh SoriPAunti® of Afenkl Which IREREERER LA Ao

bies Sy S oy oChuath MBnes o roied fuh Potepp pinding
Bartndv o 8-priGiret(p Iebxiipd)nddthlrmananﬂrlgaeﬂemmgﬂbﬂ 7a fellslord%
RIREhs! &muba(te@sw@w&tﬁms anmoﬁgicﬁ} m&w&wg

was neasure I n esence dﬁ“
B O g B 4 T decey
ehl&ionedompbnhw.db&ﬂlﬂah mﬁcpmmﬂ competd wdihothe qbrel:be‘adsndmg to the

adl @
N S T smaygb'? el Ul tolpSddRRs 4R RS
gqtermggorbl‘q; 5@@ q 9ongpund 7 can be used in scintillation
pidimityrissdy (S22 AREham Biodddney) amhanitospherés édated with

% omarogga%ge&fg%%% mﬂ%ﬁsésoneﬁg %?};'}Ofm\,\ggpﬂoégl% plates

FEHPenbPatrd HinTat bizin wieribrasion B:amyacqmmuuynbmdmam
Sy unahp e bl t&ﬁﬁ%éﬁmﬁé{ﬁﬁb t%ﬁ%d%@s WGA SPA

e A 8
@Eﬁél-hthlmw#ﬂ,ng 2 mM MgCly a.nd 1 % DMSO followed by beta counting.
Nonspecific binding was measured in the presence of 1 mM L059. Data in Figure 4
showed potency profiles of compound 7 obtained with {2H]-compound 7 and coated
beads in 96-well plates which are in line with studies using filiration binding assays in
1 % DMSO.
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where it binds well to SV2A. In contrast,

[ 3H] - conpound 7 binds well to SV2C expressed under

the sane conditions (Figure 5). This differential

bi nding of the two l|igands to SV2C is confirnmed by
measuring the |1 C50s of the unlabelled Iigands agai nst

SV2A and SV2C using [3Hl-conmpound 7 as the | abel ed

probe (Figure 6). As can be 1 seen, conpound Z and
compound 7 show simlar affinities to SV2A. in

adinipleon]. SVRAPMMHRAselecihdigo ﬁ%(#—}%-(@ﬁzﬁddﬂ,ﬂimﬁ@h&/ﬁﬁlﬂI-I-

;T%?dla%\{tzl 9Y1P%§®V6r?lh§%%°%qgﬂgC&F€%ﬁ %ﬁl S confl F s

that [Medigetbinrwmgdimwd ZHIARES gervatizest with sijplipppfinity for human
Wiiohi gHRS aaﬁffé‘reﬁﬁﬁ%cﬁﬂg"lto@ﬁds%m [BN%oinbaind 2b@dwedr lack of

O P il S RS ot Sy povo)
ivamremg btrIdEWEnrthaA.lm whiehst, BHirtonprsd Teodetell HHV2C
SR okt B8 cofilifloA gt QB S Thig apfitbnkal HAMRBE 8 the two

enant | omers, di ast ereol soners and m xtures thereof
(igprdsUaiSNEC ds ponsmer by areapwiing tbe 1cq0sof Hheamlahsiien Ugandg pgainst
wwammewm Q@ﬁgf@ﬁﬁﬁ&ﬁﬁd@ﬂ EasSthk lbelet gi6te{(Fighte 6).RaccaRbe

h
S, Gopii 2 anfBorbbound ste’ Sl Bhfle o ool UARED,
aprprynd aﬁfw‘m(%lmﬂaiesﬁeiﬂes mv% ‘F?& HQWFY% coawpﬁ%d Z shows
&Lﬁﬁ&ﬁw&&er mﬁt? telsvay &Iatn\aedoea |tJ$ ssbmn Whis hfibhditat labeled-

@él 1 ﬁ?‘-{ , b%ﬁﬁﬁﬂ*%ﬁ‘fj A BB ﬁ\% and that abeled-

Compourzd Kigla, Pledfdrmxlyemlmﬁonw,ﬁzwal Sm}eninghgﬁn%t@’?%st e r,
am do, nitro, 15 carbamate, cyano or aryl; R3 is
hydr ogen, C1-20 al kyl, al koxy, am no, hal ogen,

hydr oxy, ester, amdo, nitro, carbamate, cyano or
aryl; or R and R3 can formtogether with the

i mdazole ring the followng 1H benzl m dazol e cycle
RB Ro "N\ R3 *NL Rte R
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20 R4 is hydrogen, Cl1-20 alkyl, C2-12 al kenyl, C2-12

al kynyl, aryl, azido, alkoxycarbonyl am no,

aryl sul fonyl oxy or heterocycle; RU is hydrogen or

Cl-20 al kyl; or R4 and Rd4a together forma C3-8

cycloal kyl; 25 R5 is hydrogen; or R4, Rd4a and R5 can

formtogether with the 2-oxo-|-pyrrolidine the

fol |l owi ng 1,3-dibydro-2k+ind%ﬁ-z-one cycle 81 RR9 R12

R48 RI4 5\ N* O RN OR15 R6 is hydrogen or Cil-20

aIkyI R7 is hydrogen; or R6 and R7 are |inked
%ﬁlher to forma C3_6 cycloalkyl; 5 R8 is hydrogen,

hal oge nitro, cyano, Cl-20 alkyl or alkoxy; RO is

hydr ogen, C1-20 al kyl, hal ogen, hydroxy, al koxy,

aryl oxy, ester, amdo, cyano, nitro, am no, am no

de rA\é@&;Mﬁld ﬁédﬁ{ fRifGrmad ¥, lthéi @.ut@ﬁ&yl geuinfegﬁyj igomers (including

ny (5 i g Bty B i) A oty s

ar ythesepf (e uding aarppd@ble rrmuwaﬁ eterffmomrs),a:mpﬁvemwwﬂy

der josabthme safth ydrtdpi o, aryl thio, alkylsul fonyl,
aryl sul f onyl , aIkyIsquipyI or aryysul fonyl; R is

hydr ogen, halogen n|tr5 cyano. C1-20 al kyl or
al koxy; Rl12 is hydrog@ r Yhal ogen; R13 is hydrogen,
nitro, hal ogen, hetero ,no, aryl, Cl-20 al kyl

15 unsubstituted or substifuted by hal ogen, or al koxy
unsubstituted or substitas Iogen R14 is

hydr ogen, C 1-20 al kyl orRhaI R15 i s hydrogen
Cl- 20 al kyl or hal ogen; t e prOV|so that R4 is
di fferent from hydrogen mhen Re Rro *NRB *N 20 R
r epP & s a group of fornula R
Rl is hydrogen, Cj.09 alkyl, Cg.g cycloalkyl, halogen, hydroxy, alkexy, arylexy,

ester, amido, cyano, nitro, amino, guanidine, amino derivative, alkylthio, arylthio,
alkylsulfonyl, arylsuifonyl, aikylsulfinyl, arylsulfinyl, aryl or heterocycle;

R2 is hydrogen, C 1-20 alkyl, alkoxy, amino, halogen, hydroxy, ester, amido, nitro,
carbamate, cyano or aryl;

R3 1s hydrogen, C1.gq 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

R‘IO

N \ R3

A= )
[] N R.! /L'\."‘N

R% is hydrogen, Cj.g9o alkyl, Cg.jg alkenyl, Cg.1p alkynyl, aryl, azido,
alkoxycarbonylamino, arylsulfonyloxy or heterocycle;

R48 15 hydrogen or Cy.9q alkyl;

or R4 and R44 together form a Cg.g cycloalkyl;

RS s hydrogen;

or R%, R42 and RS can form together with the 2-0%0-1- -pyrrolidine the following
1,3-dihydro-2H-indol-2-one cycle

R
R
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2. A compound having the formula I, their tautomners,
geonetrical isomers (including cis and trans. Z and E
i soners), enantiomers, diastereoisoners and m xtures
25 thereof (including all possible m xtures of
stereoi soners), or pharmaceutically acceptable salts
thereof, 82 R4 48 R5 NO Z RGRRY N. R3 (I) R
wherein Rl is hydrogen, Cl-23 alkyl, C3.8 cycloal kyl,
hal ogen, hydroxy, ester, am do, cyano, nltro am no,
guani di ne, al kyl t hi o, aIkyIsquonyIRwaIky"sul$ny|
aryl or 5 hetesbcycle; R2 is hydrogeh, _& 1- 20 aIkyI
hal ogen, cyange_a&ster, carbamate or ary
hydr ogen, cyano, -20 al kyl, halRge . or R2
and R3 can fog ﬁ* r wth the iniqszoI-Nfin t he
follow ng 1H benzltm dazole cycle 10 R 2 Re R10, N R3
4 i ydrogen, 01-20 al kyl, C2-12

aIQ%ngﬁwﬁVgﬂ?ﬁTcl ékﬁ; hydrogen: R5 is hydrogen; 15
orIﬁh&tﬁ@@gamd R5 can formtogether with the
2-qx 108 gk Bl Yo £ QWi
13 %Jr ~one cycl eSJéz) Fé48 RI4s O

R is hydrogen, halogen, nitro, cyano, Cj_gq alkyl or

R? is hydrogen, Cj.gg alkyl, halogen, hydroxy, a]ko:qr. aryloxy, ester, amtdo,

cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl,

arylsulfonyl, alkylsulfinyl or arylsulfinyl;

R10 js hydrogen, Cj.gg alkyl, halogen, hydroxy, alkexy, aryloxy, ester, amido,

cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl,
arylsulfonyl, alkylsulfinyl or arylsulfinyl;

R11 js hydrogen, halogen, nitro, cyane, Cj.q alkyl or alkoxy;

R12 g hydrogen or halogen;

R}3 is hydrogen, nitro, halogen, heterocycle, amino, aryl, Cj.gq alkyl
unsubstituted or substituted by halogen, or alkoxy unsubstituted or substiuted
by halogen;

R14 1 hydrogen, Cj.9q alkyl or halogen;

R15 15 hydrogen, C1.gg alkyl or halogen;

with the proviso that R4 is different from hydrogen when

2
R')QN .
represents a group of formula

2. A compound having the formula I, their tautomers, geometrical isomers (Including
cis and trans, Z and E isomers), enanfiomers, diastereoisomers and mixtures
thereof (including all possible mixtures of sterecisomers), or pharmaceutically
acceptable salts thereof,
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RWORSN R6 is hydrogen or C 1-20 alkyl; R7 is

hydr o

a C 3-

gen; 20 or R6 and R7 are |inked together to form
6 eycloalkyl; R8 is hydrogen; RO is hydrogen,

Cl1- 20 al kyl, hal ogen or al koxy; R10 Is hydrogen, C

1-20 al kyl, hal ogen or cyano; R11 is hydrogen; 25 R12
I's hydrogen or hal ogen; R13 Is hydrogen, hal ogen,
heterocycle or C 1-20 al kyl ;883" R14 is hydrogen; R15
is hydrogen; with the proviso that R4 is different
from hydrogen when O RB RRo \ R3 ' NR' R
represents a group of feaf* R 5 3. A conpound
according to claim2, wh |s hydr ogen; met hyl ;
ethyl; i-propyl; n-propyl; l‘bycl propyl an-butyl;

I -butyl; t -butyl 1-et hyk 2,4, 4-

trinmet hyl pentyl; hydroxyneRﬁy %ronethyl,
trifluoronethyl; 2,2,2- trifh thyl; 10 cyanormet hyl;

2- (nethylthlo)ethyl chl or o; bronD; nitro; cyano;
anlnow'%mﬁnocarbonyl nethoxycarbonyl met hyl t hi o;

nethy

Higo

|F81Uisfﬂyﬂwgen. |0ycloﬂﬁﬁmihlogé}r fl#ﬁﬁbky edtdk, amido,

R " b py%/ug?ia*n ya% ity SRl gttt or

IHEFWWQEZOI 2-yl . 15 4 A conpound accordlng to clains

2 or

(acet
(benz
chl or

K240 a5 &b gneé,tR% 91 Ren, m &y net Eﬁ%&mta!imho,
ﬁ/s‘?}gh%, 8§eﬁ'et’ P [1(-%??%% §THSEIRA ) ani no;
orok? eydIR> cdn fofeoo togetiun dvithc ter dnidgpoleoring dhenblldwing 1H-

PeRtift=BhE Efrd R3 is hydr ogen, hydroxymethyl. 20

chl or
3, 4

2, 2-di fluorovinyl; phenyl; 3- chlorophenyl

3-fluorophenyl; 4 chlorophenyl 4-
' *)NQ\ R® N
N

ar

o or cyan. 6. A conpound according to clains 2,
or 5 wherein R4 is hydrogen; n-propyl;

R' R :
R% 1s hydrogen, C1_gq allsyl, Cg.}9 alkenyl or aryl;
R4 s hydrogen;
RB 1s hydrogen;

R%, R%2 and RS can form together with the 2-oxo-1-pyrrolidine ring the

following 1,3-dihydro-2H-ind 0l-2-one cycle

ot 12
R
43
Rh o
B +
R N* © R" N

RS 1s hydrogen or C 1-20 alkyl;

R7 is hydrogen;

or R8 and R7 are linked together to form a C 3.g cycloalkyl;
R8s hydrogen; "

RO 1s hydrogen, Cy.gq allkyl, halogen or alkoxy:;

R10 5 hydrogen, C 1.9g alkyl, halogen or cyano;

R11 is hydrogen;

R12 i5 hydrogen or halogen;

R13 15 hydrogen, halogen, heterocycle or C 1.9 alkyl ;
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fl uorophenyl; 3,5-difluorophenyl; 3,4-difluorophenyl;
3-chl oro-4-fluorophenyl; 25 2,3,4-trlfluorophenyl;
2,4,5-trifluorophenyl; 2,3,5-trlfluorophenyl; 3,4,5-
trifluorophenyl; 3-azido-2,4-difluorophenyl or
3-azido-2,4,6-tr|f|uorophenyL More preferably 7. A
conpound according to clains 3, 4, 5 or 6 wherein
Rda, R5 and R7 are 30 indepéﬁﬁently hydrogen. 8. A
conpound according to clains 2, 3, 4, 5, 6 or 7

wher eiR¥4Rehyd&ofendr ogen or a2|donethyl 84- 9. A
conpoqggﬁggéggglng toclainms 2, 3, 4, 5, 7 or 8

wherei n *R7 are linked to forma cycl opropyl .

10. Avdtnihe prvisa doar RS s gliffesenti fegnpbydrogen wizzn 5 6, 7, 8
or 9, wherein R2 and R3 can 5 forn1togethe&§mnt* the
i m dazole ring ghe foll ow ng 1H benzi m dazol'e
R2 Rro t RBN/~~r Rai R/ "NR~NR8 is hyd
10 RO is sel &€t ¥ om hydr ogen; nethyl; cHNor
met hoxy; RL10 sel ected from nethyl : hydro

trifluorom®hyl: fl &eﬁxeserﬁyagﬂ)@roffdmﬁ;mw RI1 is
hydrogen. 15 11. A conpound according to clainms 2, 3,
4, 5, 6, 7, 8, 9 or 10 wherein R4, R4a and R5 can
formtogether with the 2-oxo-1-pyirolidine ring the

fa0l Ae&&p@;ﬁa &c&aﬁgdb @tanafzt i«mﬂ&lm 2l @my&yg‘dne mkhyl;RitBylRdpropyl;

RS A S8 oLt T ORANALOUeN: 5 a0

chl BFEPYF| ugf pr FY. se’l TN hy Geby & =

c hl gimpthyipeyvind; hsfmrtvmeﬂlyi Fdﬂorpsleﬂyu rtﬂ@tmwmems 2 %2-trifluoroethyl;

hydéyaf@Bethyl; 2-(methylthio)ethyl; chloro; bromo; nitre; cyano; amino;
aminocarbonyl; methoxycarbonyl; methylihio; methylsulfinyl; methylsulfonyl;
phenyl; 2-finyl; 3-furyl; 1H-pyrrol-2-yl; l-methyl-1H-pyrrol-2-yl; 2-thienyl; 1H-
pyrazol-3-yl; 1,2,3-thiadiazol-4-yl or 1H-imidazol-2-yl. ‘

4. A compound according to claims 2 or 3 wherein R2 is hydrogen; methyl;
hydroxymethyi; (acetylamino)methyl: (propionylaminoc)methyl;
{(henzoylamino)methyl; [(benzyloxy)carbonyllamino; chloro or cyano.

5. A compound according to claims 2; 3 or 4 wheretn R3 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-flucrophenyl; 4-chlorophenyl; 4~
fluorophenyl; 3,5-difluorophenyl; 8,4-difluorophenyl; 3-chioro-4-fluorophenyl:
2,8, 4-trifluorophenyl; 2,4,5-trifluorophenyl; 2,3,5-trifluorophenyl; 3,4,56-
trifluorophenyl; 3-azido-2,4-difluorophenyl or 3-azido-2,4,6-trifluorophenyl. More
preferably

7. A compound according to claims 2, 3, 4, b or 6 wherein R44, RP and R7 are
independently hydrogen.

8. A compound according to claims 2, 3, 4, 5, 6 or 7 wherein RE s hydrogen or
azidomethyl.
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25 12. A conpound according to claim2, wherein Rl is

sel ected from hydrogen; nethyl; ethyl; i-propyl;

n-propyl; n-butyl; nethylthio; nitro; cyan; am no
chloro; or 1#i-pyrrol-2-yl; R2 is selected from

hydrogen; chloro; cyan; R3 is selected from hydrogen;
cyano; 85 or R2 and R3 can ggrnwtogether wWth the

i mdazole ring the follow ng 1H benzirni dazol e cycle

Re 2 RRo "NRIN11 R+ N-~-NR5R R8is

9y drcogppundRacpmtinpytd claifan?, Rt P57 o Bathceain R gwd RY are linked to
hy dgRgamycbpbbjiuor omet hyl ;- fluoro; cyano; RI11 is
hydrogen; 10 R4 is sel ect ed from hydrogen; n-propyl;

2, 2-di fluorovinyl; phenyl; 3- chlorophenyl;

3of hmmpﬁmwa{émdﬂn 7] aﬁﬁﬁmeayh: 54 6f Vu@bﬁph@ﬁy:}ein R2 and RS can

g Sfﬁ?&cl)f l ?’ﬂg ﬂg%%’:‘ei% fe rg‘lggé‘ 29{ R’?ﬂ% 0 nelm )(/ﬂflzole cycle

2,4,5- trffluorophenyl 2,3, 5- trlfluorophenyl
3,4,5-tr|f|uoropheny|; or 3-azido-2, 4- difluorophenyl;
Rd4a is hydrogen; 15 R5 is hydrogen: or R4, a and R5
can formtogether with the 2-oxo-I-pyirofndide ring
the follow ng I 3-dihydro-2Hindol -2-one
Rls R4 Roe Ry \ RWOV‘&E N* O wherein
hydr ogen; /Lt - R

g7 N
R8 is hydrogen;
R? 1s selected from hydrogen; methyl; chloro; methoxy;
R10 js gelected from methyl; hydrogen; trifluoromethy}; fluoro; cyano or

methoxy,;
R!1 is hydrogen.

11. A compound according to clalms 2, 3, 4, 5, 6, 7, 8, @ or 10 wherein R4, R4
and R® can form together with the 2-oxo-1-pyrrolidine ring the following 1,3-dihydro-
2H-indol-2-one cycle

12
13
R
4

R
< 0
R5 N* o R15 N

R12 jg selected from hydrogen; chloro; fluoro ;

R13 is selected from hydrogen; chloro; bromo; methyl ;

R4 is hydrogen;
R1B g hydrogen.

12. A compound according to clatm 2, wherein

R1 is selected from hydrogen; methyl: ethyl; i-propyl; n-propyl; n-butyl;
methylthio; nitro; cyand; amine; chloro; or 1H-pyrrol-2-yl;

R? is selected from hydrogen; chloro; cyano;

R3 is selected from hydrogen; cyano;



R13 is selected frommethyl; chloro; bronmo; Rl4 is
hydr ogen; R15 hydrogen; R6 is hydrogen; 25 R7 is
hydrogen; with the proviso that R4 is different from
hydrogen when Rs z Rio *NR3 *N L Rl+ + N1/ 'NR
represents a group of formula R 86 13. A conpound
according to claim2, wherein Rl is selected from

hydr ogen; met hyl ; nethylthio;8 itro; cyan; am no;
chloro; R2 is selected from hydrogen; chloro; cyano;
5 R3 i@ RYhageh carlRoriss topeiee tvath Hied MifailOByk; the followlng 1H-
2‘%k%£EI%%ro&Lnyl; phenyl ; 3-chl orophenyl; 3-
f?uoropﬁ%nj?; 3, 5-di fl uorophenyl ;

2,3,4-trl fluorophenyl; 2,4,5-trifluorophenyl; 2,3, 5-
trifluorophenyl; 3,4,5-trlfluorophenyl;

3-azi do- 2, 4-di fl uorophenyl ; Rda is hydrogen; 40 R5 Is
hydrogen; or R4, R4gzand R5 can formtog er/wth the
2-oxo- | -pyrrolidine rin9 the follow ng 1, R'"

di hydr o- 2Hi ndol - Rcycle R13 W R4. 4 M 0
RORLI5S NRgig rogen; 15 R13 is segggt d Fgrom
chloro, bromp d¥ nethyl; R14 is hydraqog€n; NR15 is

hydroquglwéﬁﬁéﬁ hydr ogen;
R? is hydrogen;

RI10 {s selected from hydrogen; trifluoromethyl; fluoro; cyano;

R11 i hydrogen;

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-trifluorophenyi;
2,3,5-trifluorophenyl; 3,4,5-triflucrophenyl; or 3-azido-2,4-difluorophenyl;

R42 5 hydroger; o

RS 1s hydrogen:

or R4, R42 and RS can form together with the 2-oxo-1-pyrrolidine ring the
following 1,3-dihydro-2H-indol-2-one cycle

4 ot 12
R“R
R‘M
5 [#]
RN\ 0 wd N
wherein

R12 15 hydrogen;

R13 is selected from methyl; chloro; bromo;

R14 is hydrogen;

R1B hydrogen;

RS is hydrogen;

R7 1s hydrogen;

with the proviso that R4 1s different from hydrogen when |

z 10
R
"NT Ry —R? N
)‘: /L\"N R"

g N :
represents a group of formula R
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R7 is hydrogen. 20 14. A conpound according to claim
2, selected fromthe group 1-(1H i m dazol -

1-yl met hyl) pyrrolidin-2-one; 1-(1H i m dazol-1

yl met hyl ) - 4- phenyl pyrrolidin-2-one; 4-
(3-azido-2,4,6-trifluorophenyl)-1-(1H i m dazol -1
yl met hyl ) pyrrol tdi n-2-one; 1-(1H i m dazol-1

yl met hyi ) - 4- propyl pyrrolidi n-"Z- one;
(-)-4-(3-azido-2,4-difluorophenyl)-1 25

(1 FL|n1dazoI 1-yl net hyl ) pyrrolidin-2-one;

(19 atokdottd %%oéﬁ% dictd19r gRbeRy!) - 1-(1H

Inl 5

pyrrofidin-2-one;

-[(2 ]-%tiﬁﬁqﬂeqtﬂl ﬁ@ﬁl@g@!{%ﬁl}p@qﬂ}wﬁyym nitro; cyano; amino; chloro;
F y|l@y‘iﬁ éélédt&} ﬂ?ﬁh??ﬁ@(gjen clhloro c;lfa)no hyl)-4 |
(0] azo net -4-pro rro
g g %eg y y propy! py
-1

(2 ngeleqted v BBPRYL P HRLHOYIY Y- Fheaply | Sslowphepyl 8-
| MrodopbReyl: 3,5[di@ndpbistiylt 1268, 4-knfubagilenyl:  2,4.5-trifluorophenyl; 2,3,5-

Ol . .
EATRAN O B 05 o
y| ) neti¥His pydrogehi di n- 2- one; ‘
(+) 1I§ﬂfiuﬂpdazol 1-yl net hyl ) - 4- propyl pyrrolidin-2-on

) lof IRH: iR#RdazDIRS| cad i Yhgettdr priap hpy2-tod-1 diviroldif@eing the

nt( éﬂ&wﬁg fl '3“@1[‘“@{-{;1 Q}f[) ﬁigélr%{)ﬁtdp Yhe - 2- one;

-(3 chlorophenyl) 1-(1H i m dazol - I - _13 R

nmet hyl ) pyrrol i gf n- 2- one; R

2- (et hyl t Rf%Q)\ 1Hi mi dazol -1 yl | met

yi pynrolidin-2 on ; R' @
2- (et hyl sgf ékkinidazol-l-yll

[
p
1
pyl pyrrolidin-2-
(
d
1-
(2

-O/\

— —_—

-

?ngggﬁ 5QQL| H-|w1dazol 1- yI)nethyI] 4- propyl pyrr

féﬂﬁ %ﬁlﬁctPSszﬁm ¢higro) breEtogy YA pyrrol i di n- 2- one;
Eﬁﬁﬁmebﬁmrndazoll
nyIpyrroIidin-Z-one;
?g fonyl) 1H i m dazol - I -yl net hyl } - 4-
gf0h- 2- one,
-ﬂi&@hﬁﬁﬂggpylpyrrolldln 1-yl)nmethyl]-1H i m dazol e
-2 car boxani i de;
|4n( g %g&rofghen}ila cordigaé’ b 4 clggn{jf‘ (é)fected %omhiehg\fodﬂ 19 kmﬁazol-
|WM§UDPYITOWM-M9¢ Y-(@H¢imidazel- 1 yimethybr&phenyipyyysiidingd-pae: 4-
| (A2, 6-fi3rdpht pﬁ@ﬂﬂ:hhaz&t—l@hkémmﬁ;%uﬁm-z-one 1-(1H-

I UTAR AR SR
yi L Fimidazald yilm glhy]aj;iyn:ondigﬁeene (H)-4-(3-azido-2,4-diflucrophenyl)-1-(1H-

4o Bedt- 1011k HRRAM A-0de; (1it3-dthyll e@elindoi -yIRANH)-Y I T

lid
ProS R S AP dnRErR - Hmidpept 1y Rty Y-f-RIPRYR -2
Fp}ap:r b[@-g;eﬁxyplﬂﬂgidaml(Mylmthyll-tl—propyipyn'olidm-z one; 1-[(2-phenyl-1H-
Qﬁi&&&ﬂhﬁm&ﬁﬁll&ﬁéﬁ y@rsimh zohe;Y4-FRbHH L RYSTo SV 1611t dazRi- 1-

Pt i *?ﬁéné gt et propylpyrrolidin 2-one; ¢
l-lfﬂHFimtdaddzloTlm!ﬂmemwll)mh@@-%O& 4-{2,2-difluorovinyl)- 1-(1H-
tinidabdiQtAR vHRMAIR03-bicH: B=(8-cRIBR heny]J -1~(1H-imidazol-1-

?P§%£ﬁ%?%§@ﬁ%?ﬁ?ﬁy H%k?é%hﬂfddﬁghmgwﬂﬂ--ymmdmwﬂ4

F{Hmmmelﬂwmeﬂlmuﬁnﬂhmﬂmma@} hptimgthyl)-4-
propyl pyrrol I di n-2-one; nethyl

1- 1( 2- oxo- 4- propyl pyrrolidin-1-yl)methyl)-1H i m dazol e
15 2-earboxyl at e;
1-((2-nitro-1Himdazol-I-yl)nethyl}-4-(3,4,5-trifluor
ophenyOpyrrolidin- 2-one;

1 {[2 0X0- 4 (3 4 5- trlfluorophenyl)pyrrolldln 1-yl]rne

I o ~

r

PO RS PRORT RD RS AT

-
o
- (
0]
-
I

-
-
)
-{
0]
-
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chloro-IHimdazoi-I-yl)methyll-4-(3,4,5-trifluorophen
yi)pyrrolidin-2-one; 1-{[2-o0x0-4 20
(3,4,5-trifluorophenyl)pyrrolidin-1-yl]methyl)-1Himd
azol e-4-carbonitrile; 1-{[2-oxo0-4-
(3,4,5-trifluorophenyl)pyrrolidin-1-yl]nmethyl}-1Himd
azole 5-carbonitrlle; (+)-1-(1H

i m dazol - 1-yl net hyl ) - 4- phenyl%@rrolldln 2- one;

(-)-1-(1Him dazol - 1- ylneth¥
phesRyippryelicdn-Reting:. DI(@ert-butyl- 1H- imidazol 1-yl)methyl}-4-propylpyrrolidin-2-

lofd; 3=(0X 04 'ﬂm{dazo?r | 15ylfcird1$ﬂrg@upﬁfﬁmﬂ -ppye;r DRdhethil- VH-Jmtetazol-1-
Z 0 ar
et oabbitdes 2 e bl ﬁsx“éfﬁy?’? sl 4

I Pmlflhyﬂrblicm&%dﬂel m(a@zw@r@aym 1 @e 1) 1H-imidazole 2-
( éalrbéxa{-rhae Q&Q%oéﬁ énﬁr j i@ op D IeeupY by allidti-2-ohe; 1-(1H-

L e v i

1€1Yﬂmmyﬂ}b'1m¢ﬂwl}mdalz®h@ tﬁf%ﬂﬂupm@enyﬂ 1-(1H-imidazo}-1-
S'ﬂlnelhﬁ)b Aei-2- c(ng,l @(ﬁ@ﬁfﬂhgﬂoﬁﬂér@)heﬂmi)mﬂazol 1-ylmethyl)pyrrolidin-

pg)rorngl I F 9{1} 42[15 % gpegl';b lrnl-ijgm% lzi yime%y%p%&ﬂﬁn 2-one; 4-(4-

t chibtopberyphletiyl- m¢mbnwanqﬁhmpw¢mﬂ;qwe» 443 rjnigteselt leylmethyl)-

( %ﬂ% E%D&-{ﬂhb} herlyliby Mz@ﬁ@ 1|4(1§Qm1dam1— -ylx:tneﬂ:tyl] 4—1% 3,5-

rifluo | -]1- - i mi

Btiomeruimnr iR e | Dl Rk oty 3. -

o krtfhubr ey pytrolidihiZernsp hﬁﬁﬂyﬁpywne’fbry Bi 1 E-midazol- 1-yllmethyl}-4-
ropsipbabiand ok dridl &?l f-ﬁé G estlylpyiloRelin(-1 ytethyl]- 1H-imidazole-

h
tfgfobogﬂpﬁai é‘é é-ﬂ LGty ﬁEX 91?3}1; L5 L RebioVdphBhi N rotidin-

12{c{n§.— bm-ono 443 3, 55tinprophey Bpsimeoliion | yieietiinl b inyidpaly-Br
A7 Qh@idd 18- dhieRRd 1 - h@ihyl}-tl-propylpyrroljd:ln—z-one 1-[(2,4-

e sl hah LSRR Lo i

1 cKlp@>- k-tmiflagd- I&IEndhmilH-@@% %ﬁ#bwmqswﬂmw J-one; 1-{[2-ox0-4
y'(f) E”Sld%ﬂﬁémﬂﬁénsr% ABYIPCHMirhidabele-4-carbontirile; 1-{[2-0x0-4-

ﬁ( @Ptjrolili@yﬁ#yagit&{nf %ll? h Q%EE q%f&%%&%'b‘ (gJIBOIﬁTIﬂe (+)-1-(1H-

14:pxd5mrmbﬂlﬁn~¢myﬂmudm-'&am QL= Hy tmidanph- 1 lmethyisf-
ﬁaiﬁ-i-oﬂ@ QH 12 ox0-4-(2,3,5-triffuorophenylpyrrolidin- 1-yljmethyi}- 1H-

1 hélgigi ne!g-fg.llt txajﬁ f—ﬁ? L 14 mthqﬂugroﬁ]hgﬁyﬁ%mﬂ qlfllmethyl}

I Mﬁm&-@@mw - arovt- By 4-ifugrapperg gyrrolidin- 1-
1 Hagth Hlinadd¥Ble Bydarbdinirid dREQD- Di:o-aaz 3,4-trifluorophenyl}pyrrolidin-

(rﬁgﬂ h] %%ﬁgx‘%ﬁi’g‘g‘b@? q’ﬂ% ﬁ] 2}?]3 47trtflucrophenyl)-1-

pmyllqgwllmtlndﬂrm gnidﬁ@le+wrbomﬁﬂe ()-1-{[2-ok0-4-(3,4,5-
ﬂiﬁlldﬁmith#w dieddoye-4-cdrHonttAled (- 1-{[2-0xo-4-

Qghggme Wh%gﬁ%wg# @;nﬁle-&carbomtrﬂe (#-1-(12-

pmw(%\ﬁﬁmmnph@zwmmuﬂk{ Falirmeth: trpifiagold-gqrbonitrile; ()-1-
" '{[ﬁlf&cﬁ'@ttﬁ)ilé fr&ru(agbpﬁenﬁpﬁroﬂdm 1-yijieihyl}- 1F{-imidazole-4-carbonttrile; (-)-
rifluoro r in

LS o P ot 1 e oponiiats
pK-@-ﬂy{IQmmf%lSLﬂﬁﬂﬁmlmeny}meondm l—yllmethyll- H-1mi azole 5-

1 c[u(b%nﬁlthLeOszokb iy b, d 37@iudroyheniRtyrioiidimd 1 ST ARHyDVIH-Dhtiigkole-5-

one;

(-F?rbfmﬂu? biigroge-¢42.%, %W??PWWHy p%’%‘r SH g ’fmd?zole 5
I mtbbyih}ﬂeﬂ}-l{(‘o'medﬂamal-myl - Fhingdazot- 1-y]me -4-propylpyrro -2-one;

ﬁ;&%@%ﬁ RNl - Shag Ry dolidir sy b H(5pHRAFINH-
1 bR PPy e %1 LR Ry Al
Ipyrrolldln 2-one; benzyl 1-[(2 10
0X0- 4- propyl pyrrolidin-1-yl)nmethyl]-1Hinridazol -5-ylc
arbamate; N[ (1-{[2-o0xo0-4-(3,4,5-
trifluorophenyl)pyrrolidin-I-yl]nmethyl}-1Hi m dazol - 5-
yfinethyljaeetam de; N-[(1-{[2- oxo-4-(3, 4,
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I m dazol - 5-yl ) net hyl | propanam de;

1- (1H benzt m dazol - 1- yl et hyf - 4- propyl pyrrolidin 15
2-one;

1-[ (2-net hyl -1 H benzi m dazol - 1-yl ) et hyl j - 4- pr opyl pyrr
ol i di n-2-one; 4-propyl -

1-[(2-propyl -1 H benzi m dazol yI)nethyIIpyrrokdln 2-0
ne; 1-[(2-isopropyl-IH benanldazoI 1

%Jl]%r)lrlgﬁ%@yi—ﬁro zgyr(%n?%( %ﬁé’ 1@% d%l}e%ﬂﬁ 1H-imidazol- 1-ylmethyl}-4-
PrERRY Ohﬁiata%em& 14§'zrqhimﬂ§ir lol-yBpethyl]-dnl;4.5-
lfi{hﬁ&o] U%Jrﬁc)ﬁ&iﬁ)z - drle; b@lﬁl&ﬂ% -03aekmidazol-1-ylethyl]-4-
B D R i it 4345
mmrpwwmﬁn@m 1-[(2- bromo 4,5-dichioro- 1H-1midazol- 1-ylmethyl}-4-
lar&;[yipymhhﬁ@afet i) [lz)chi]alfb l@ﬁfi&ﬁ&&&iﬂz?ﬁmémyim%pﬁb}mﬁm 2-
{OE.C p[%lzpﬁé 8!{9(4_3% 8,5 V?IPB]HDH’I]WHdin' 1-yllmethyl}~-1H-imidazole~5-
ywhihoenitiilei }-{{bithshisesrmaihgihd OHudazel: I-pibettbyll4r priopylpyrrolidin-2-one;
T4 éy&i%&&ﬁi&mhhﬁ%%lamlq%é]ﬁ{e&h};d »PRYipyrrolidin-2-one; benzyl 1-[(2-
b B e s P 2o B st NAU P (P 4.5
tridrdptrengl pymelidin-1iliact gk biyiiazol -5-ylimethyljacetamide; N-[(1-{[2-
5;;& lal(h fzﬂosluI Gﬁ%ﬁ}ﬁﬁ]pﬁﬁu%ﬂf- &ﬁﬁpjlﬁllrﬂ&dzﬁﬁﬁhw [-4-pro
- PPPAS BN PV o A -
Bl il st 4R o R yrePhemppPi R TRty 1
2migaen]-5iylnfehydippdnamide; 1~(1H-benzimidazol- 1-ylmethyl)-4-propylpyrrolidin-
Q%ﬁ}’i%&ﬁ&hﬁ;ﬂ:}gﬁe&iﬂﬁéﬁf-ﬂ r}letayip&wﬁﬂbﬁr&ﬁﬂm%ga@a}opﬁ-
PR Eg B ectt O SREBer 2 pp el PRy
bpyatmislabaeli InyiRaethyl-4-propylpyydlidin-2-one; 4-propyl- 1-{{2-{trifluoromethyl)-
ﬁﬁ%&xﬁﬁii%f—%ﬂrﬁetﬁ&]#ﬁhﬁcﬁﬁﬁﬂdr@ ﬂﬁé%:l ﬁylgbl o8 BB el 1
B S o G s b st
pr@f@mﬂdj.yﬂ-@le( 1H{23chloromethyl)- 1H benzlmidazol— -yljmethyl}-4-
naﬁ)zﬂidé )gaaxm@ﬁ%gh iYLyt dtiyfl- 1-BEARIMbSol-2-

dj H
54" Aopieiie et e RNt Pty my gy Byl droes 1-
[(B.6ctimethyP 1 thexdimidago]-2 }@mtb#l] 4epropylppyolidin-2-one; 1-{{2-isopropyl-
sq&lﬂaofb:éeﬂ}nl b ridazbih HERH-dazehApRraRiR e k! 18-

Rt O RS R TBe  POB R 088 KRS azol
propyipsrerolidin{1-ylimethyils2-propyl-dH-sinaimi@azoteeb-carbonitrile; 1-{[2-ethyl-5-
ﬂmh&&roﬁie HN AHndn SRR T-Jifh WL%%hmtﬂ-m propt-1-

R B s gt ol Rt oo 2romse L EogerRy

pmpyl-}mmn}dammfy@mpmwmmmmma@pe 1-{[6-methyl-2-(1H-~

i AbkhzrdhtdhiA100 dilolsnk; 1-[(6-methoxy-2-
e e e

progylplirciicii- mm.sm' dﬁzhﬂne!zrﬁdazelemrbmmtrﬂq: 1-[2-[2-
Fme{tﬁa&ﬁa}% .m%m H11 8 ez fdzlolh SaARttyl-AboopRERY bl din-

Yopp & 11BERHoB B Pt i St et 4-propylayrmlitp:2y0me :
39 5-fhroop PP ¢ drtginethylpedyil B:-benzimidazol- 1-yljmethyl}-4-propylpyrrolidin-
iohé 2. ey%wp%ﬁy 1 u@-om g}ﬁaﬂﬁﬂ AL ERRA]- 1 Aroeh b2l s -

Y pyrrofi

s b - st o RTGie L VR o oot Sy st hy
be}nzﬁmdpqus?-bpjwmbﬂﬂ dH@&eloppyl-5-fluoro- 1H-benzimidazol- 1-ylymethyl]-

1y SRRMARN brreD I
] h p%pﬂrygzgyl s f—ﬁ?hﬂ&@ﬁ {sbhBEA AT AR e ko TuReiy -
1-{(2- oxo-4- propylpyrrolldln 1-yl)methyl]-2-(1,2,
3-thiadi azol -4 5 yI)-1FLbenzinidazole-5-carbonitri|e;
{{2-(1H i m dazol -2-yl)-5-(trifluoronethyl)-1H

1-
benzi m dazol - 1-yl ] met hyl } - 4- pr opyl pyrrolidin-2-one;
1 {[5-f|uoro-2-(2,2,2- o
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met hoxy-2-(1-nmethyl- | Hpyrrol-2-yl)-1

H benzi m dazol - 1-yl | met hyl | - 4- propyl pyrrolidin 10
2-one;
1-{[2-(2-furyl)-5-(trifluoronethyl)-1H benzi m dazol - 1-
yl ] met hyl ) -4- propyl pyrrolidin-2-one;

4-propyl -1-{[2-thien-2-yl-5-(trifluoronethyl)-1H benzi
m dazol - 1-yl I nethyl)pyrroli@fn-2-one; 1 {[2-(3-fu

9quﬁg’ﬂ(ft i U%LSSEEM Hd}? eiylgfg] d enzimidazol 1-yllmethyl}-4-
@yﬂymimpmﬁyh A(@-cftloprbbyiEr metbbiyy U {bbhzimidazol-1- -yl)methyl]-4-

g 51 ﬁi@ﬁ qzﬁe Y ofp 1640k yﬂ}wehaeaia&bm@nﬁ%yu 4
‘FJS: ggﬂ %wiwv }- Jt@m&ﬁf)ﬁﬂ%&éﬁmﬂ PSS ritdadigpol-4-

ymrl&memdaz(nlk& Larbstagnd; -122-(1H-imidazol-2-y1)-5-(triflucremethyl- 1H-

g‘ ’%FFB%% 1]3’1%%%512%&1@ @fi’i‘i’r!l E% 9“%—{[5 -fluoro-2-(2,2.2-

@ﬂﬂ%@%hﬂﬂlﬁ-hwim@a@ﬁé yl]meﬂ1y1}-4 propylpyrrolidm -2-one; 1-{{2-(1~
5&6@1‘@[5};@ Glméﬂabky WOz Sidezit FEirithy1-4-pipslipiry clidin-2-eran d -{[6-

nTt%px&% i i%}%“lfl 2(?;10”6 %%zol lyﬂllm%ﬁiy}-&propylpyrmudm
Preindak-6?- x&mmét{wwuympemrwammawhmz%ér
prdp¥ cﬂﬁl’ﬂiﬂeﬂ-e&éﬂﬂﬁl DR )thien 20y1-5-(triffuoromethyl)- 1 H-benzimidazol-

Sy sl L Beftence S8 uommetny oy dazl -
ylimethy bt erepyiriolsin g-pre Hl‘a!rfa'clopropy B-{triflucromethyl)-1 H-
%eﬁzﬁ:%rdéidlqtﬁlm%ﬂgma—aroﬁylgyﬁWmoHe | Dbyl }-m-lmmbl}z ¥1)-5-

b oS TLhG Al 'aa!%ﬁm}ﬁeﬂé QPG AR R0
pEogphyiet. ﬂ;dﬂ)yqu-?ﬁfm@ﬁlﬁ-@eoﬁémmﬂ ~ T imiclazol-1 -ylmethy1)-1,3-
Gty d - SHCRT0lond - SLEIE[BthHl)-I- iﬁnﬁ&enybr}i;etﬁyﬂl-ll ,BHdihyydroo BH;indol-2-
\S
()ns (4151.'% 0- ég@lgquﬂéﬁéidl )tu . s(.;) 143 Hﬁn?c?l% LY LBEQ é gﬁé‘ 4—%1:'&&%*1 -(1H-
imidaplilnflmpthl-L E-ghyro - ynﬁslr?raqlq dt(h-gmidagel-1-ylmethay])-6-
ki 1(3%1&;@6:&121:@0132 frhey QF[(Pedi Y dhydrol TEindol- 1-yDmethyl]-1H-

C

_ \of-2 3Sithygro-1H-indol-1-y1)methyl}- 1H-
ﬁmf coroepEr R Aol o B8y )

-~ 2- one
1-[(2-isopropyl -1 Himdazol-1-Anmethyll-4-propyl pyrro)

01; n% -} 2 grou -(1H-tmid=zol-
ghkgg %%h cﬁﬁggfhiﬂ?%ﬁ Tﬁjﬁg&@ﬁﬁ;ﬂmikéﬁg$5¥rrol|d
mﬁiﬂdaioﬁ'll- yita 6LBPU-propipyfielidis d-@e (-Pe{Sazdal2, enritfluciréphenyl)-
;ﬁﬁ%%ﬁmmm U3 Sines R 08 D104 oo Y- 1- 15t

el S RS TA 4o oS- L st
GRopgrbhAR e Y -dopkopst- i lRSag- iylyettitky bopyipymiblidln 2
?Pﬁ‘ét ﬁﬁlﬂeth gl? i&?déa%glglgﬂﬁﬂgﬁﬁ}l]-épm&)}iﬂ}ﬁmdﬂ?é%e ]d—propyl 1-[(2-

|
pragyb1firat 31‘1;' ethylpywelifin-gtons: () 1-HEt ymifiszob bylmethyl)-4-
nﬁmmrmned[ 1 A0 8dazol-1-yhmethyl)-4-propylpyrrolidin-2-~one; 4-
g uor llili'll ightﬂﬁ%lo ﬂ;;'nemﬁjgﬁ'&'% 2 %n@ Q-%Wﬁﬁérbﬂ 1-

41*( ﬂmﬁdﬂ%ﬂd@n@mmh@mﬂ e d2dmethylfiipetHrimifagel-doyljrpgthyl-
gyrroltdnldond 1@z Akthyt- 1H-tmidazol- 1-yl)methyl]-4-phenylpyrrolidin-2-

infg %Jg%phggh@; e bddP ) SRS RN ARA bR 1 ozl 1-

B‘Prpﬂhwmgdm&. one; 4-(3-flucrophenyl}-1-(1L H-imidazol-
%ﬁ*wah@bﬂda wh (3, 5laffulbebg Hehelp 7 @1 B-lmidazol - 1-

I
i*r%%ﬁﬁ%h"r?# L B35 W rper s By sl TRy ot
olidin 90 2-one;
4- (3-chl oro-4-fl uorophenyl)-1-(1H i m dazol - 1-yl net hyl)
pyrrolidin-2-one; 4-(4-
chl orophenyl ) - 1- (1H i m dazol -1 -yl met hyl ) pyrrolidin-2-0
ne; 1-(1H i m dazol-1-yl nethyl)-

- ~ o
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rifluorophenyl) pyrroLidin-2-one;
(2-nitro-IHimdazol -1-yl)nethyl]-4-(3,4,5-
fl uorophenyl ) pyrrolidi n-2- one;
{[2-0x0-4-(3,4,5-trifluorophenyl)pyrrolidin-I-
I'] met hyl }- 1FL|n1dazoIe 2-carbonitrlle;

[(2-am no-i Him dazol - 1- ylbgethyl[ 4-

ropyl pyrrolidin-2-one;

%rc{r‘% %@8‘%@%& ‘%ﬂ%‘gaz &.@Hjm%c{%l Yothietti Sycrcidin-2-one; 4-t4-

thibfophend- K (Birdideol-1 iyithetbylpptvelisih Reyner bi(1kHimidpzol6l-ylmethy)-

b, %&Lmﬂu}x )@lpg@af&ﬁzﬂoneaf h@pﬁﬁiaézbﬁl -ylmethyl)-4-(2,3,5-

sttt LSRR

@ﬁﬂuoie;(hthﬁllmhdmmz-dncyllﬂétrmyb MH4midazol-1-yDmethyll-4-(3,4,5-

Bkﬂfﬁ{b\%ﬁh\éﬁ 18:‘3;1%11&}:122 6}{&3 i-{12-0%0-4-(3,4,5-riffuorophenylipyrroliin- 1-
AL REIE QTS DI N

Yllrecrtjwl 1H- iﬁ%& %1?03’1 32l2rgnitnerd

brqpbrlphmhd]y-lZ}on]al—li-ﬂ[mcﬂB)za}[lH—iﬁ;ictamlheﬂ]maﬂlﬁ]eqr-(B 1,5

| n 2 eﬂﬁlﬁyr%%rﬁ%h &amb-okom% QWb dpRERRYPHIdA! L d

V%‘Pstazlbﬂﬁfmy Oﬂﬁﬂtes 14I25>xf’ Tr B R Y ERA PR B 1-

y]}m%ﬂh—el—t—iﬁﬂc[a(zﬁeﬁkﬂaﬁﬁcmﬁﬂd- (+)-1-(1H-tmidazol- 1-ylmethyl)-4-

Eﬂ? o%&jnyd O T—g-ll]ilﬁ Mdmllw%&ﬁj—h%h%nﬁﬂﬁmudm—z—one (+);

2

5t
1-
tri
1-
y
1-
p

o et L Pl ot
¢-d2-berio-1F{il Heamidbzdl{ Ryliestord] 4-propy pytrgiidin-2Hon ekl Iii{@-chloro-1H-
Vd:s?[j%i fi%#ﬁ)lqe&gﬁ IRV 5 e A Pa O fa-2- RY PRBIchidrb S 5-
trpifngol- dﬁﬂl&?E%YHSﬂ'PIF’FﬂEé'ﬁ%dH 2996 O -3-pRs S 6 4- proopy |
pyfluoedpheiylipReralivtin- 147 jptethyit Hi-indBazbles- ¢ bbntistie;dl-H2 oxo-4-
%’g&?@%‘« -ff‘-y%%‘a{}u-z-yﬂolaﬁeﬁf‘ WdnRiAl el 6l bEaBie 1-(12-ethyl-5-

PNy I Fbrndagel Y RetbY g REOESISYEOYB5A R AcReRE 1
H206H- pj’&a‘dﬂtﬁyﬂ 1H-Hep@miderel 4-yllmethyllpyrrolidin-2-one; 1-[(5-fluoro-2-
i) Eﬁ@ 1(1;1%1 D bdopiblrPidel-Boaznb ey R1 R BN
p@aﬁpmu Biedh b ol et o GhPPerF o
ﬁbpwoﬁylolrbb@rﬂmﬁﬂi&dl—mmmbﬂiyﬂ44—propylpyrrolidjn-2-one 1-(1H-imidazol-1-

gﬁ%‘ﬁiﬁ]yi % d%;fﬁrodmffdgﬂ{zoi’fz%h'é'd“% 0-1[' @thdafgl-l-ylmethyl]—l.?.-

S T s ) L e s
s 1B amldafbl-§ mithrd G méthyl- yB siiytio- 255 Bactb-ByaieoL-5- dhasto-2-
Gho:- 2. -1H:indol-1.ylmethyll- H-midazole-5-carba

RN S P T RV L L J”hydro 2H- i ndo

| -2-one; 1-[(5-chloro-2- oxo-2, 3 dlhydro

18.i Anctmpoting laneidisg Jo ditk Zriselacted frerf-16(a B anddzol-1-ghmetByl)-

ﬁg#ﬂ%u@.g Pl 1 ;[ﬁ ﬁmﬁla%;-mzﬁg%tﬁﬁf-ﬁ-%}&f}lﬂyﬁ%ﬁhn -2-one; (-4-(3-
yEeRhepl- _[}#r dazol- 1-ylmethyl)pyrrolidin-2-one; (+)-4-(3-azido-
2,4(diﬂ-hd npm;cmh-(nﬂ‘yd:momyyyixﬂewmyﬂownmbmd #+2,2-dafhegrolos )
R A e i
?l'@ﬁ&‘?‘l 1-{[2-{methylthio})-1H-imidazol- 1-ylimethyl}-4-
ﬂrobﬂlbbm&ﬂchiﬁzwhe.l Hif2-paetHyy- A il dakol di-ylnistioyile4-phenylpyrrolidin-2-

%“E Igl—[l-&l]%lﬁdig%gl o’rf‘t“é'f“?é%t h§|4)5$mrﬂF‘o oy lpyrotdin-2-one; 4-{3-

t2-one; 4-(3, 5—dlﬂuoropheny1}-1-
um@abl} p-ylmaﬂhyﬂﬂ?xﬁolﬂirﬁﬂ%ne 1-(1H-imidazol-1-ylmethyl)-4-(2,8,4-

bbb AP At R ot B Wl 6 35
1-[(2- et hyl - IFL|n1dazoI 1-yl) et hyl]-4-phenyl pyrrolid

i n-2- one;

1- (I Himdazol -1 -yl methyl)-4-(3,4,5-trifl uorophenyf pyr
roll din-2-one; 4-(3-

f orophenyA 1 (1H—In1dazo| | - yhnet hyl pynrol i dl n-2- one
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rifluorophenyl)pyrrolidin-2-one;

1H i m dazol - 1-yl nethyl )-4-(2, 4, 5-
rifluorophenyl)pyrrolidin-2-one;
(2-nitro-l1 Himdazol-1-yl)nmethyl]-4-(3, 4, 5-
fl uor ophenyl ) pyrrolidin-2-one;
[ 2- oxo-4-(3,4,5-trif|uoroggenyl)pyrrolidin-l-
ylJmethyl }-1H i m dazol e- 2-carbonitril e;

M‘éﬁ}— Pﬁ?ﬁ@qﬁg}iﬁgy g?z.]cml (;H)ﬁm)dggotl Iiyylh;letﬁﬂ? 4-(2,4,b-
Trifqroptrengh pyrobdinag-cdaer é’rl[-zfl_myP M Hetpidpzel- hylirgethylis4-(3,4,5-
ttﬁﬂfoclr Wﬁhﬂ}’i 5195' '1492[13}:3-14CIB @, 5-trifluorophenyllpyrrolidin-1-

ot {“fgﬁ"é[ hl'&;&%ﬁﬂ%‘ ewfq:g?qgtaiilen 12@%@3%@ irtdezar fy nethyl]-4-

(pr)I-‘—Ylpy@ib!ildmrﬁ-dm aHizichydrera HHyldazdl- Intlensphply 4-(%4Bdi n- 2-
Qﬁﬁuorg% en: 3 a1l 51840 h =1(5-chloro- 1H-tmidazol- 1 -yl methyll-4-(3,4,5-

fﬂ% Qy%ﬂ%% H\ 995 7 S imethyl)-4-phenylpyrrolidin-2-

bayl ())Flletlﬁy:llnpdaﬂmb t-glmyethyPr4-phanpfipyrrolidimr@-one 1-{(2-chloro-1H-imidazol-
(1@1{11#11(1 1ﬁ fpy{r?mcfhu 2 cInEJ {prL uﬁ%ﬁh@my hbniﬁ&lhalobﬂéd}n frolidin-

sy Iﬁwq?%a'l%]ada P ) - L gmidasol 1 yimetiyl-1.5-
d!ﬂiyylcb -RHARHal12dmde; B-chlom-1 -{1H-1midazo1— -ylmeﬂlyI] -1,3-dihydro-2H-indol-2—
%n@'hi ﬁrfpftﬁlaézgaflliymaéiﬁﬂloé el Bt ditird-oB-1elidocdre; 25l dhteo-2-

f"? fﬁ W@Sz]tﬁ inglol }-slspethyl 1B midadln-S1cabogi®ioqr - 2H- i nd

ol -2-one; 1-[(5-chloro-2-
Ci)?OA LoRpSidW HeGraldd th GEeh 2 bavdtbd BEA Y hf(é-ﬂzxuaﬂzdﬁéjﬂh&néh&lyn-

I T S

Imi{dbkbli yldetyl) pyriciiina® by K (Bpridoi2idddifiugropirrayl)- 1-(1H-imidazol-1 -

tri
1-(
tri
1-[
tri
1-]

"'U

, gﬂgd.ﬂigh?ﬁmgg}&14 di f uor ophenyl )-1- (1H

i'm dazo yl met hyl ) pyrrolidin-2-one;

4(3-azi do-2, 4-di fl uorophenyl )-1-(1H i m dazol - 1-
yﬁzﬂemmymypyﬁmmmumﬁbnmﬂmbhepﬁ@@mﬁﬂﬂﬂmméuwweaﬁéﬂkﬁmwmﬂﬁ-
according to any of the preceding clains for use as a

medi canment har maceut i cal ition

S8y PEAgaat PuBERYED EraHHIoE e, TEERS tgnt of @ compound
aoammmgmganpoaaymsmtmumnnmmnmquWWﬂhaa@mmmmanﬂqﬂ&wn#mﬂtﬂe
auRbardrmesidti cal ly acceptable diluent or carrier. 25

20. Use of a conmpound according to any of clains 2 to

17 or of a pharmaceutical conposition according to

@oaiUse 1P af @mpohed mesmding toipey of claimeeg) ite d#Femt offap pharmaceutical

tcb&@bdRM a@ébq‘:liﬂﬁ%edﬂhhoﬂ? - GRi Jn&ﬂ.&ﬂctu&pbf & hegenasi Jor the
eIZU di_sor onvul si NsSon e
Hrafhortiang TrrmETof PR PR R oY Py Bifustons.
{Paridnson's3@isehse k ysbiesia imdiwed 8y bipperiineriepineedng rth@ﬁpy. tardive
RGHERLAD I d e PP Sdmbhiiabitd bP RerbRHES dru@s dHutin}dn Chorea, and

%ﬁ#;olo I.cal dlgﬁgders InCHHdEFq@ﬁFEO|%éﬁgkgarderam anxiety,

hypnmacukﬁMMyhﬂMﬁmﬁderd@ﬁﬁmsN@DHﬁign&hﬂee ﬁmﬁgénﬂnﬁwéﬂﬁhef
r.l%ﬂg%r% lhal,imn epHiR! fhRopafilé PRIL RAbA 15@&&@@8&&% RihPthmia,

|sc em a, cardlac rrh thm a,
sAsalnE ahups.oplEoke nWBaEﬂ']'Efy t"eln?°§wﬁ?srg¥§%13§ﬁ?f’ralsmﬂe or
kmmpmk msrm%uRMw ﬁﬁmmnnphaﬂﬂm(hg ﬂmﬂmmttenéyﬁtﬂbﬁwﬂﬁmﬂﬂ

IfdldeEs Snéoﬁgtag 56@1‘1’6 % aBR6h 1B € EmPRYIR faterfll SQ4E8E,Sspasticity

neonat al cere

sed dpaiesive plscaies, ryponia) h%@&%ﬁt{ Pt e fiedle broneute,

s thaddticalyndretienbronetidl iypsrreacistirtamd baenthespagtiegymdromes as well
RS ARGRIctdnd: vaem%lx%ﬁs ahdl aiRRshi al
hyperreactivity an ronchospasti c syndronmes as wel |
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as allergic and vasonotor rbinitis and

rhi noconjunetivltis. 92 21. A conpound having formnul a
VIl R 4aBr 0O HNRz (Mg RBFe J--NR3 Rl ;-N wherein
R6 and R7 are linked together to forma Cg-6

cycloal kyl; 5 R is hydrogen, C1-20 alkyl, Cg_g
cycl oal kyl, hal ogen, hydroxy, jﬂ koxy, aryloxy, ester,
am do, cyan, nitro, am no, guanldlne am no

dey iavahds arylthio, alkylsulfonyl,
aryl sbu Fgﬁﬁ?ﬂgwé}oﬁh&flf nyl, arylsuhnyl, aryl or
heterocycle; R2 is hydr oBk n Cl- 20 al kyl, al koxy,

am no, hal ogen, hydr oxyr* r, am do, nitro,
carbamat e, cyano or ardr—10 i s hydrogen, Ci1-20

al kyl , al koxy, anino, hal off#n, §/droxy,{V ster, ami do,
nitro, carbanmate, cyano R2 "and R3 can form

together with the imdazol® rin ﬁefollovvlng 1H
benzl midazole cycle 2 R RIQ:+ T~ R .NR/'NRL/'N R i
15 R4 |Is hydrogen, Cl-20 alkyl, C2-12 al kenYl, C2-12
al kynyiherddey|  azido, al koxycar bonyl am no,

grlylzgtﬂﬁlfagﬂlyﬂbﬂnﬁkem &hﬁ%@drﬁm fogen or
cycl o Eé Z%G‘gfyg 8&%,389, °gﬂh§‘yﬁ’ﬁ’§y REOZHN
fagieays e@gt. b,exdwwxaho,tm*arozamim. guapiyiirie) hingHoniertvdteve, alkylthio,
fa@}lﬂ@ﬂ“aﬂ&lsﬁm%ﬂ.@rﬁ!ﬁfoﬁylz Ehtkrﬂgﬁhylzaﬁ&‘ﬁhﬂﬁﬁ lasrl anhetgi%q@es
R2 is hydrogen, Cj.9q alkyl, alkoxy, amino, halogen, hydroxy, ester, amido,
nitro, carbamate, cyano or aryi;
R3 is hydrogen, C1-20 alkyl, alkoxy, amino, halogen, hydroxy, ester, amido,
nitro, carbamate, cyano or aryl; -
or RZ and R3 can form together with the imidazole ring the following 1H-
benzimidazole cycle

L
ju

RN

R% 1s hydrogen, Ci.gp alkyl, Cg.1o alkenyl, Co.1g alkynyl, aryl, azido,
alkozycarbonylamino, arylsulfonyloxy or heterocycle;

R42 i5 hydrogen or C1.gq alkyl;
or R% and R4 together form a Cg_g cycloalkyl;
RS is hydrogen;
or R4, R4 and RP can form together with the 2-oxo-1-pyrrolidine the following
1,3-dihydro-2H-indol-2-one cycle

R13 2
R .y
R4a
. ) R‘H
R=N\y"S0 of N 0

R8s hydrogen, halogen, nitro, cyano, C1-90 alkyl or atkoxy;

R® s hydrogen, Cj.gp alkyl, halogen, hydroxy, alkoxy, aryloxy, ester, amido,
cyano, nitre, amino, ‘amlno derivative, alkylthio, arylthio, alkylsulfonyl,
arylsulfonyl, alkylsulfinyl or arylsulfinyl;
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Rl4 6 0 RO Re N' R8 is hydrogen, hal ogen, nitro,
cyan, Cl1-20 al kyl or al koxy; RO is hydrogen, Cil-20
al kyl , hal ogen, hydroxy, al koV aryl oxv, ester, am do,
25 cyan, nitro, amno, amno derivative, alkylthio,
arylthio, alkylsulfonyl, arylsulfonyl, alkylsulfnyl
or arylsulflnyl; 93 R10 is hydrogen, Cl-20 al kyl,
hal ogen, hydroxy, al koxy, aryBoxy, ester, am do,
cyano, nitro, amno, amno derivative, alkylthio,

aryRmu@hyallogM{ SﬂR%q%iyl hﬁégéh,shircfreﬁwa.lkoair kaalysouthy | &3tbr, amido,
f1nyl

aryl sul hydr o
cya 5% °C1M5: a 9 V%%§ Rf%ylsohyﬁyogeh mkﬂmﬂmnﬂ
haI@g@NEMEhﬁmmbw@MHa@@mhuWnﬂro hal ogen, heterocycle
am ﬁm 1851{ ﬁl’ogeQ%a?r%eﬁlr}ﬁfb % o dikfi @flaRbxys UbST i t Ut ed
Koxy unsubstltu ed or substituted by
haIB eW Yﬁﬁﬁﬁ?gr%§ﬂﬁﬁgen C1-20 al kyl or halogen; 10
R15RrRIE tmydt}ﬂg@am Gilerd,0 Ialldggh, dictdradyclgemming?.srfl, Ci.op alkyl

CoTBRMI 0 B S RO b

al kby halegeng cycl oal kyl | halogen hydr oxy, al koxy,

ar ykb&m,hydﬁfgg@rcl_%jmﬁﬂ,or GMR@é; Nitro, am no,
guapigl hq? gk%atlgfg al kyl thi o, arylthio,
al kyl sUl S RAESY| Kyl sul fnyl |
aryIsquInyI aryI or heterocycle R2 Is hydrogen,
Cl- 202@LK¥$H1@ﬂﬂ@ﬁ@ﬁmg&ﬁhﬁmixha|ogen hydr oxy, ester,
am do, nitro, 20 carbamake, cyano or aryl; R3 is
hydr ogen, C |-20 al kyl, ﬁ& , am no, halogen,
hydroxy, ester, amido, nitrop, \ carbamate, cyano or
aryl; or R2 and R3 can fRFm géther with the
i mi dazole ring the foll ow ngllH [benzi mi@azol e cycle

R N7,

Q ]! =2\

wherein

RIBis a C 1.4 alkyl;
Rl is hydrogen, Cj_gg alkyl, Cg_g cycloalkyl, halogen, hydroxy, alkoxy, aryloxy,
ester, amido, cyano, nitre, amino, guanidine, amino derivative, alkylthio, arylthio,
alkylsulfonyl, arylsulfonyl, alkylsulfinyl, aryisulfinyl, aryl or heterocycle;
R2 is hydrogen, Cj.oq allyl, alkoxy, amino, halogen, hydroxy, ester, amido, nitro,
carbamate, cyano or aryk
R3 is hydrogen, C}.g0 alkyl, alkoxy, amino, halogen, hydroxy, ester, amido, nitro,
carbamate, cyano or aryl;
or R2 and R8 can form together with the imidazole ring the following LH-

benzimidazole cycle

2
Ly
S=

N

R

R% is hydrogen, Ci-20 alkyl, Co 19 alkenyl, Cg.1o alkynyl, aryl, azido,
alkoxycarbonylaminoe, arylsulfonyloxy or heterocycle;

R4 i5 hydrogen or C).gq alkyl;

or R4 and R42 together form a C3_g cycloalkyl;
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2 Re RIO *NRa *NR-'N 25 Rt/ R4 Is hydrogen, Ci1-20
al kyl, C2-12 al kenyl, C2-12 allcynyl, aryl, azido,

al koxycar bonyl am no, aryl sul fonyl oxy or heterocycle;
Rda is hydrogen or Cl-20 al kyl; or R4 and Rda toget her
forma C8-8 cycloallcyl; 94 R5 is hydrogen; or R4,
Rda and R5 can formtogether with the
2-o0xo-1-pyrrolidine the foll 8 i ng

1, :}gi hydr o- 2H i ndol - 2-one cycle 12 R4 R13 Rae R14 5
@) hy@rq@es N 5 R8 is hydrogen, hal ogen, nitro,
Cyadh RE H4a20, ARBY, ! : s Iy 0 .

al kyl,. hal ogen, hdag?gﬁ,tgéaglmlégﬁ {zf\l?y %’%ypg s?nedﬁ%]e di follawing
am %%‘,dﬂw&% ',mqﬂl‘%r%{e HEE no, ani no derivative,

al kylthio, arylthio, alkylsulfonyl, izary Rl fonyl,

al kyl sul fl nyl & aryl sulfnyl: R1O0 i ogen, Cl1-20
al kyl , hal ogeia-_Rydroxy, al koxy, aryl est er,

ami do, 10 cyano/ nitro, am no, ami* vati ve,

al kyl thi o, argfHR{ q kyl sul fonyl, aryl swfoRyl,

al kyl suf nyl or arﬁ sulfnyl; RL1is R§7drogen, hal ogen,

or tifi‘?é" AR08 T Rt el 0P g,
hetfer @cymrege;arﬁlnm a3yl hal@gen2 @lYﬁioiWI alkdsy, aryloxy, ester, amido,
un | u u (0]
un%ygg' %ﬂ%ﬁ ‘%?“i B%%EUPQM; ﬁdgl%g%%h_; géﬁl%k#s%mulfonﬁ’
hy &P BgERmY lopHinylay arys ‘ogen; R15 is hydrogen,
C1 R} 1al tygirogon, Balopgeliyl, haldgd3 hyArozpmdkenyd ahdsiyn @ster, amido,
forepato? Hlird) Qmino, amino derivative, alkylthio, arylthio, alkylsulfonyl,
arylsulfonyl, ajkyisulﬂnyl or arylsulfinyl;
R1lis hydrogen, halogen, nitro, cyano, Cy.gg alkyl or alkoxy;
R12 g hydrogen or halogen;
R13 s hydrogen, nitro, halogen, Leterocycie, amino, aryl, Cj.oo alkyl
unsubstituted or substituted by halogen, or alkoxy unsubstituted or substiuted
by halogen;
R14 is hydrogen, C1_gq alkyl or halogen;
R15 15 hydrogen, C1.9¢ alkyl or halogen.

23 . A compound having formula XI

wherein
R% is hydrogen, Ci.20 alkyl, Cg.j5 alkenyl, Cg.19 alkynyl, aryl, azido,
alkoxycarbonylamino, arylsulfonyloxy or heterocycle;
R4@ 15 hydrogen or Ci-20 alkyl;
or R? and R42 together form a Cg_g cycloalkyl;
RS 18 hydrogen;
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e® RR NH(XI) \He Re RI1 RRo wherein R4 is

hydr ogen, C1-20 al kyl, C2-12 al kenYl, C2-12 allcynyl,

aryl, azido, alkoxycarbonylam no, aryl sul fonyl oxy or

het erocycl e; 25 Rd4a is hydrogen or Cl1-20 al kyl; or R4

and Rd4a together forma C3_8 cycloalkyl; R5 is

hydrogen; 95 or R4, Rd4a and _R5 can formtoget her with
the 2-oxo-I-pyrrolidine the %81 1 owi ng

1, 3-di hydro- 2H-i ndoI 2-one cycle 12 R4 R13 48 R R14

RS prRE Ri% gngres GanR@rh dogejiahr ogtinther 2-6xdt1 2 ralidiyé theSfollowing
R7 13- Jm(%&@.@gqnd(qrz 4R SAd R7 are linked together to
forma 6 cycloal kyl; R8 is hydrogen, hal ogen,

nitro, cyano, Cl-20 al kyl or al koxyr"RR9 i

C1-20 al kyl, gen, hydroxy, al koxy, ester
am do, cyano; m™ , amno, am ng.de

al kyl thio, aryl al kyl sul fonyl®, 18 gl f onyl ,
al kyl sul $nyl °or a finyl. R1O is dro@é‘n Cl- 20

al kyl, hal ogen, hydroxy, al koxy, aryl'oxy, ester,;
anm E®is hydyaen or OL palkyBM no, amino derivative,
e}

al kyri WP@F r;yl t ai kyl sul fonyl, arylsulfonyl,
al kyl s or aryl sulflnyl; R 1 i s hydrogen,
hal 'E'gﬁz andniR mmwwem@lmim kyle wrloalkkloxy; 15 R12
ol ogon A ralBR SRR, Rk, ] O ol
uﬁs bg? HosE o lxg@ifglfy?m%@nbﬁﬁfg g%‘ﬁ"xyorafﬂP’R’of?ter’ amido,
unswyhBee:i tnitred arning,u batind utdedvativy, hakyities); aniithis,S alkylsulfonyl,
hy cirPEERony - hng Runiivdr aPytlslhﬁlllﬁ:g en,
RIO s hydrogen, Cy.gq alkyl, halogen, hydroxy, alkoxy, aryloxy, ester, amido,
Cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl,
arylsulfonyl, alkylsulfinyl or arylsulfinyl;
R11 js hydrogen, halogen, nitro, cyano, C1_gq alkyl or alkoxy;
R12 15 hydrogen or halogen;
RI3 is hydrogen, nitro, halogen, heterocycle, amino, aryl, Cj.gg alkyl
unsubstituted or substituted by halogen, or alkoxy unsubstituted or substtuted
by halogen;
Rl4is hydrogen, Cy_gq alkyl or halogen;
R15 15 hydrogen, C1-20 alkyl or halogen.

24. A compound having formula XTI
Rll

T\

R 0

wherein :
R s hydrogen, Cygg alkyl Cp.1p alkenyl, Cs.jo alkynyl, aryl, azido,
alkoxycarbonylamino, arylsulfonyloxy or heterocycle;
Ria g hydrogen or Cj_pg alkyl:
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20 R16 is hydrogen, Cl1-20 al kyl or halogen. 24. A
conpound having fornula X11 R4 40 R N O Re-lk NFI
(XIl) Re N Rel / RI1 Ro 25 wherein R4 is

hydr ogen, C1-20 al kyl, C2-12 al kenyl, 02-12 al kynyl,
aryl, azido, alkoxycarbonylanino, arylsulfonyloxy or
heterocycle; Rda is hydrogen or Cl1-20 alkyl; 96 or R4
and R4a together forma -8 %ycl oal kyl ; R5 is .

hydr ogen; or R4, R4a and R5 can forn1together with the
2- OK B Ian@w*?‘ ddgettien ortoe Cacg txsioa gl

1, %qgﬂ%&:genZH-l ndol - 2 one cycle 12 Rls 4a' R Rl14

R6 is hydrogen or, Cl-
RE OF §4h§lé P sgerR> Kan 6(§‘éht°gﬁfihﬁf Bith dhe Fepxort BT JF‘X Splowing
al keanyd9-disinayHe-egesycidCl- 20 al kyl, hal ogen, hydroxy,
al koxy, aryl oxy, ester, amdo, cyanp, ngrtro, am no,
am no derivati arytthio, arylthifoy yl sul fonyl ,

10 aryISU|fo il aIkyIsquInyI or ary R10 is
hydr ogen, - |, hal ogen, hyd | Koxy,
cyan, nitro, ay Dno

aryl oxy, est%r b N
deri vati ve, kyl'whi o,” aryl t hi o, aikgl*sul fonyl

aryl sul fonyl, al kyl sulflnyl or arylsulflnyl; RT | S

hy dt€ag épdrobrad @denge Ay 0, cyan, C1-20 al kyl or al koxy;

15 HRle h&nﬁ‘ogéﬁq ROREM, Aird) 3 A8} o0 alkyl or alkoxy;
RY is hydrogen, Cj.gp alkyl, halogen, hydroxy, alkoxy, aryloxy, ester, amido,
cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl,
arylsilfonyl, alkylsulfinyl or arylsulfinyl;
R0 js hydrogen, Cj.gq alkyl, balogen, hydroxy, alkoxy, aryloxy, ester, amido,
cyano, nitro, amino, amino derivative, aliylthio, arylthio, alkylsulfonyl,
arylsulfonyl, alkylsulfinyl or aryisulfinyl;
R11 is hydrogen, halogen, nitro, eyano, Cj_gq alky! or alkoxy;
R12 g hydrogen or halogen;
R13 is hydrogen, nitro, halogen, heterocycle, amino, aryl, Cj.gp alkyl
unsubstituted or substituted by halogen, or alkoxy unsubstituted or substituted
by halogen;
R14 15 hydrogen, C1.20 alkyl or halogen;
R15 15 hydrogen, Cj.90 alkyl or halogen.

925. A compound which is selected from the group consisting of 4-(2-bromo-2,2-
difluore-ethyl)-1-hydroxymethyl-pyrrolidin-2-one; 1-(bydroxymethyl)-4-{3,4,5-
triflucrophenyllpyrrolidin-2-one; 1-(hydroxymethyl)-4-propyl-pyrrolidin-2-one; 4~
(3-chloro-phenyl}-1-hydroxymethyl-pyrrolidin-2-one; 4-(3-fluoro-phenyi)-1-
hydroxymethyl-pyrrolidin-2-one; 4-(4-chloro-phenyl)-1-hydroxymethyl-
pyrrolidin-2-one; 4-(f1-ﬂuoro—pheny1)-l-hydmxymethyl-pyrroudjn-2-one; 4-(3,5-
difluoro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 1-hydroxymethyl-4-(2,8,5-
triftuoro-phenyl)-pyrrolidin-2-one; 1-hydroxymethyl-4-(2,3,4-trifluoro-phenyl)-
pyrrolidin-2-one; 4-(3~chloro-4-flucro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one;
4-(3,4-difluoro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 1-hydroxymethyl-4-
(2,4,5-trifluora-phenyl}-pyrrolidin-2-one; 4-(3-azldo-2,4,6-triflucro-phenyl)-1-
hydroxymethyl-pyrrolidin-2-one; 4-{3-azido-2,4-difluoro-phenyl)-1-
hydroxymethyl-pyrrolidin-2-one; 5-chloro-1-hydroxymethyl-1,3-dthydro-indol-2-
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R13 is hydrogen, nitro, hal ogen, heterocycle, am no,

aryl, Cl-20 al kyl unsubstituted or substituted by

hal ogen, or al koxy unsubstituted or substituted by

hal ogen; R14 is hydrogen, Cl1-20 al kyl or hal ogen; 20

R15 i s hydrogen, C1-20 alkyl or hal ogen. 25. A

conpound which is sel ected fr%nmthe group consi sting
4-(2- brono- 2, 2-

difIuoro-ethyu-l-hydroxynethyl-pyrrol|d|n-2-one;

1- ( hyaieok {hyetdryinythgl){13-dihiro-2H-indol-2-one; 4-chioro-1-hydroxymethyl-

t “ f |1U@Hﬁ;9&%ﬁ¥ha1@l&{e° by eRlb- 2n i Sxymethyl-1 ,3-dihydro-iadol-2-one; 5-
1- hydrox nmet hyl ) Erop34 pyrrolldln 2-

( 3- cHFoPe:- &H&FR}WF e S i RN ARE ) AR SR b:mrwe&?yé 5-methyl-

4( ( 3-1£3- dmmsoahhema andarz]ldhwwcwmmhﬂiyytsl -(PyidtiylitHiafol 2~ B, 3-

4( 4- 0 ro t : roli dins o- e

A b BIenYL & X S PUBBb A i

4(3, tromo-N-(1- imldazol— 1-y1- cyclopropyl}-butyramide, imidazol-1-yl-{2-oxo-4-

‘ii 1;] Iygﬂf) X (ﬂiﬂhr) 1%;1]%@H@emﬁﬁyehtepxﬁfaahﬁdiﬂhenﬁmr&o-z;-pmpﬂ-

tri 1 PBPED éﬁ&‘frﬁ‘?‘“@ﬂ“ﬂﬁ i foRheg(2-oxo-4-propyl-pyrrolidin-1-

1- hy ohoxihyiadipe; BMACReB ot bankilliboge-phelidiye-3@arbaldehyde; 4-(2,2-
PYT I il didpiR e ?4-meth -benzy]J Ip;grrrolldi.n-z one; -{2 Z—diﬂuoro-vinyl}-

-(3-ch|oro 4-fl uoro- g hydr oxymnet hyl pyrrolidin
- 2- QRO lidin-2-one; 4- [2—bromo— difluorc-e 1)-pyrroli 2-one (4—bromo—2 6-

4 (3dﬁhﬂnﬁﬂmawb1whﬁmyﬁu$$5udﬂmxa&amhyb4amﬂﬁakkﬂﬁgnﬂmnﬂd-

(o, 2 TRUTREATER Mes 4e romo. 5 4-cucgoro-(yisoidin-1-s1azo)-pheay
4- ( 3emleecio ewyhcst?rf Hfh Bohwifiora-3-(pyrrolidin- 1-ylazo)-phenyll-4-
hydr mtydmﬁtw& aflyl eft éstdr4-P2, £ABTuoro-3-(pyrrolidin- 1-ylazo)-phenyl)-
f]'%r girrglp 4 glyr k fzic? QE—%%O}O-%henyll -pyrrolidin-2-one; 4-bromo-N-(1-
5- chﬂﬂﬁ‘ﬂr@xy cyejaprepy]) hubgpide; lydmﬂwmw-@mhdi@ﬁew-mﬂc
1- (hydne BNk 1 adirdin p&ﬁ!ﬂﬁd ltcifir-0 e,

4- chl or o- 1- hydr oxynet hyl - di ro-i ndol - 2- one;

4-fl uoro-1-hydroxynet hyl -1, 3-di hydr o-i ndol - 2-one; 5-
br ono- 1- hydr oxynet hyl - 1, 3- di hydr o-i ndol - 2- one;

1- hydr oxynet hyl - 5- net hyl - 1, 3-di hydro-i ndol - 2- one and
1- hydr oxynet hyl -5- (2-net hyl -t hi azol -4-yl)-1,3 5

di hydr o-i ndol - 2- one;

(2- oxo- 4-propyl Pyrrolidin-1-yl)nethyl

di et hyl car bamat e; 4-

bronmo- N- (I -i m dazol - 1-yl -cycl opropyl ) - but yram de;

i m dazol - 1-yl - (2-o0x0-4- propyl-pyrrolidin-I-yl)-acetic
acid ethyl ester; (2-am nophenyl){(2-o0xo0-4-propyl -
pyrrolidin-1-yl)nethyl}am ne;

(2-nitrophenyl) ((2-oxo-4-propyl -pyrrolidin-I-

yl ) met hyl } am ne;

1- (4- nmet hoxy- benzyl ) - 5- oxo- pyrrol i di ne- 3- car bal dehyde;
4-(2,2 10
difIuoro-vinyI)-1-(4-nethoxy-benzy|)-pyrrolidin-2-one;
4-(2,2-di fluoro-vinyl)- pyrrolidin-2-one;

4-(2- brono-2, 2-di fl uoro-ethyl)-pynrolidin-2-one:

(4- br ono- 2, 6-

di f | uor o- phenyl)-pyrrol|d|n-1-yl-d|azene,

6- brono- 2, 4-di fl uoro-3-(pyrrolidin-1-

yl azo) - benzal dehyde;

3-[6-brono-2, 4-difluoro-3-(pyrrolidin-1

yl azo) - phenyl I - acrylic acid ethyl ester;

3-[6-brono-2, 4-di fl uoro-3-(pyrrolidin-1-ylazo)-phenyl}
-4 15 nitro-butyric acid ethyl ester;
4-[2,4-difluoro-3-(pyrrolidin-1-ylazo)-phenyl)-
pyrrolidin-2-one;

4- (3-azi do- 2, 4-di fl uoro-phenyl)-pyrrolidin-2-one;

4- brono- N-( 1-
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hydr oxy-cycl opropyl ) - but yram de;

hydr oxy- (2- oxo- 4-propyl -pyrrolidin-1-yl)-acetic acid
et hyl ester and

1- am nonet hyl - 4- propyl -pyrrolidin-2-one. 98 26. A
conmpound according to any of clainms 1 to 13, their
tautomers, geonetrical isoneg8, enantioners,

di ast ereoi somers and mi xtures thereof, or

6@%@%:@81%& %%?H%%Cw&%mgzmépﬁﬁﬁﬂﬁ onfita B3 Bomers,
engntiopeera,| digateregisomersape|mixtucss therpsf, o eharraegrEsally acceptable salts
thedbdfOXy; aryl oxy; amido; cyano; nitro; am no;

guani di ne; al kyl am no; aryl am no; al kyl thio; arylthio;

al kyl sul fonyl ; aryl sul fonyl; alkylsul finyl;

aryl sul finyl; aryl; heterocycle; or COORS, 10 wherein

Rc is alkyl or aryl; RZ is hydrogen; Cl_20 alkyl;

al koxy; am no; halogeﬁ hydr oxy; ami do; nitro;

carbamate; cyano; aR¥ COORc, wherein Rc is alkyl
or aryl; R3 is hydr =30 aIkyI alkoxy am no;
hal ogen; hydroxy; an1do hi t rRS; carbaﬁ? cyano;
aryl; or COORC, vvherellgfée& al kyl or aryl 15 R4 is

hydrogen C1-20 al kyl; nyI C2_12 al kynyl ;

aryl; azido; alkoxycarbg 1 NO; arylsulfonyloxy or

heterocycle; R4a is hydrdgen; or Cl_20 alkyl; R5 is

hydrogen; R6 is hydrogen; or Cl1_20 alkyl; and 20 R7
wheseihydr ogen;

R1 is hydrogen; Cy.pq alkyl; Cs_g cycloalkyl; halogen; hydroxy; alkoxy; aryloxy; amido;
cyano; nitro; amino; guanidine; alkylamino; arylamino; alkylthio; arylthio;
alkylsulfonyl; arylsulfonyl; alkylsulfinyl; arylsulfinyl; aryl; heterocycle; or COORs,
wherein Re is alkyl or aryl;

R2 is hydrogen; C1.2p alkyl; alkoxy; amino; halogen; hydroxy; amido; nitro; carbamate;
cyano; aryl; or COORs, wherein Re is alkyl or aryl;

R3 is hydrogen; C1.o alkyl; alkoxy; amino; halogen; hydroxy; amido; nitro; carbamate;
cyano; aryl; or COORs, wherein Re is alkyl or aryl;

R4 is hydrogen; Cy.9g alkyl; Co_12 alkenyl; Cp_17 alkynyl; aryl; azido;
alkoxycarbonylamino; arylsulfonyloxy; or heterocycle;

R42 is hydrogen; or Cq.q alkyl;
RYis hydrogen;
R is hydrogen; or Cq_og alkyl; and

R7 is hydrogen;



