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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 pharnaceuticals. Eyropean Patent No. 0 162

036 B 1 discloses conpound

(S)-a-ethyl-2-o0xo-1-pyrolidine acetam de, which is

known under the International Nonproprietary Name of

| evet i IMARAZQLR DEBWAHTVESc BRAGISIES Bek EREFARNCCHRBY AEP THEIR

is disclosed as a protectivggggent for 10 the

treatment and prevention of hypoxic and ischem c type

aggr esusé ﬁbeerﬂ.fm\Iehﬁ?rC@ﬂEérﬁ‘s mﬂﬁﬁio‘l/emeswsty@b epfbceiksssor preparing
oun 0 e tive tr

glge:‘ﬁﬁ‘éjpsy aceugf%@?rg%oés A C?nt%ilmél qﬁ%ﬁ éﬁ;ﬁﬁl chit has

phamnagewdoait r at ed that its dextrorotat ory enantioner

(R) - agetdpehn ﬁa@ﬂt@véu%ﬁh@ém'cﬂ&lﬁsﬂoﬂﬂﬂﬁd al so known

}C(E’g]g){(n WL F < a? yy?@tﬂ%acgtagmg {;vg%ﬂhg ; 11'.]13&:6?‘ % l%ttemgtlonal

Bhapmaﬂada:ylﬁqalﬂé)ﬁ)le;veﬂ@&taﬂz% 203). Belavin I. Yu. et

al . ec ent for
ghe[ eg}drelﬁ&?a%s‘j‘ Sirﬁ%ggé g&ﬁﬁiﬁ'ﬁhh i AIERA G 129 ectivagent f

a(tTFF"b?éWzRfﬁ‘Ie&E%‘be hypoly grdhiprhernic Bpe AETPRAIGNS P8 thirfgmiral
htsroans;iseni il ss@fipountis ialsoteffective irhie tratmaitiopepibanghy

%ﬁ:ﬁ%% fu%H iéa@l% ﬁo(;‘ SKMIC% 1fnid B | qg{i gns%ea[tédv @1‘&1{ Mbeﬁextl%gotatory

stra erapeuti c propert
Fﬂartm@leaﬁid@t@thrlr?emwnbmqﬁéhlemw@r alsp kpewy @gma‘iuropean

eoRRONAD 1eva 190 1, Bembletktheks akbtidiy (GopdratoBaell Ewalll y

%t R R6 N2 ReRR1 N R2 (i
gﬁce aIFL]]%ﬁ%aéég F%pgrzggﬁhydr ogen, C1-20 alekyl C3 8(|)
cycl oBklryih I Yinleb gle fihihikdFoxyatsentikiooeirl Zhamﬂ[lbw?ﬁ @6tR10), 74-

26 @Qctoey qn[%[ll@bteﬁz%md@iﬂlfl%d}e }gﬁQLﬁ%ﬁdnﬁHé BAd its anticonvulsant
derivative, alkylth aryl thio, al kyl sul fonyl,

PPyl fonyl , al kylsulflnyl aryl sul finyl, aryl or
het er Iicbﬁe hew s%ris&gtnlﬁcm@and ﬂ@lc@t@aia Inln;dazolatimwes

1%5&?‘&’1 Sl nitro, cyano
car a %( eraSl S hpmr ogen Cl_20. al

ma
al koxip °f§rﬁsﬁ?ft ﬂFFéPKFg‘é‘Hn ﬂwyfa%wm% Pé’PmPBWi‘%aV’n%Wlf%‘m“la
C w1 pharfRka aitalyes cc@italile ydit thereof,

wherein

R! 15 hydrogen, Ci.gg alkyl, Ca_g cycloalkyl, halogen, hydroxy, alkoxy,
aryloxy, ester, amida, cyano, nitro, amino, guanidine, amino derivative, alkylthio,
arylthio, alkylsulfonyl, arylsulfonyl, alkylsulfinyl, arylsulfinyl, aryl or heterocycle;

R? is hydrogen, Cy_5q alkyl, alkexy, amino, halogen, hydroxy, ester. amido,
nitro, eyano, carbamate, or aryl;

R3 is hydrogen, Ci.00 alkyl, alkoxy, amino, halogen, hydroxy, ester, amido,
nitro, cyano, carbamate, or aryl;
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2 or R2 and R3 can formtogether with the im dazole

ring the followi ng 1H benzim dazole cycle 9 2 Re R10
R1' RI1 R 5 R4 is hydrogen, Cl1-20 al kyl, C2-12

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

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

Rda is hydrogen or Cl-20 alkyl; or R4 and Rd4a can form

t oget her a C3-8 cycl oal kyl ; 5 is hydrogen; 10 or R4,

Rda and R5 can formtogether with the

2- 0X0-dk-R¥ rahal R¥icag foin Godetieer Widh liowiimiylazole ring the following 1H-

31%h dro- 2H i ndol -2-one cycle 12 R13 R R4a R14 \
é? s&%Pﬁéw%ﬁ R6 is hydrogen or Cl-20 alkyl; 15 R7

is hydrogen; or R6 and R7 are |inked together to form
a C3-6 cycloalkyl; R8 is hydrogen, halo R tro,
cyano, C1-20 aIkyI al koxy; R9 is hydrog* Cl-20

al kyl , hal ogen, oxgﬁlalkoxy, aryl oxy, ¢ R
am do, cyano, n| 10 am no der.i Vidt i e N
al kyl t hi o, aryh@ ON al kyl sul fonyl, ary| ony®, 20
al kyl sul fi nyl or aryIsquinyI R10 is hydrogen Cl: 20

alkyl,‘pal kex XY €St
ami do.X qg’%rd eflt ro, é;a.uﬁh %’(rﬁzno kél@ v F%eﬁﬁf{ywl eyl azido,
&ﬂkthmbmnmanw$¢ﬁWbUﬁﬁMWVW§HPﬁ@ﬁde¢aryIsulfonyl

alkqugwﬁgﬁ%hugﬁlagdi§ glefdynyl ; RI'1 is hydrogen,
hal ogen, 4ni Cl-20 al k koxy; 25 R12
el 00 e NG 0 BBl O

halogdﬁ5mhﬂﬂegamycle am no, aryl, CI1-20 alkyl
UNSUDSY Igalik a4l 04 qu}g.g%mg%hgfymmgf&o@ﬁwﬂhmm the

unsubs ituted f1tut
following 1,3~ dillydro—zH-indol -Z-one cycle

R13 12
4 R4
R a
R® N* 0 R N*

RO 1s hydrogen or Cy.g¢ alkyl;

R7 is hydrogen;

or R6 and R7 are linked together to form a Cg_g cycloalkyl;

R8 1s hydrogen, halogen, nitro, cyano, Cy.ggp alkyl or alkoxy;

RY is hydrogen, Cj_9g alkyl, halogen, hydroxy, alkoxy, aryloxy, ester, amido,
cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl, arylsulfonyl,
alkylsulfinyl or arylsulfinyl;

R10 45 hydrogen, Cj.g0 alkyl, halogen, hydroxy, alkoxy, aryloxy ester, amido,
cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl, arylsulfenyl,
alkylsulfinyl or arylsulfinyl;

R11 is hydrogen, halogen, nitro, cyano, Cj.gq alkyl or alkoxy;

R12 is hydrogen or halogen;

R13 is hydrogen, nitro, halogen, heterocycle, amino, aryl, Cj.gp aJkyl
unsubstituted or substtuted by halogen, or alkoxy unsubstituted or substituted by
halogen,;

R4 is hydrogen, C1-20 alkyl or halogen;

R15 is hydrogen, C1.90 alkyl or halogen;




hal ogen; R14 is hydrogen, C1-20 al kyl or hal ogen: 30
R15 i s hydrogen, Cl1-20 al kyl or halogen; 3 wth the
proviso that R4 is different from hydrogen when R2 R
represents a group of formula R5 RO RIO R'" R, N5
The asterisk * indicates the point of attachnent of
the substituents. In a preferred enbodi ment, the

i nvention concerns a conpound having the formula I

their tautonmers, geonetrical omer i nc uding cis
and t raffsthe proyhzp ‘%3t REW%‘?M %ﬂﬁnﬁé’g’é’%@?
dlastere0|soners and mifxtures t her eof (|nclud|ng al
possible m xtures qf-steregoisonmers), or
phar maceut i cal |y accgptablfe salts thereof, 10 Ra Raa
, RS NO 2 RSRA N R3 P) f)gN V\her%&n [
hydrogen, C1_20 al kyl CS-SKEVFF% W%§?up
hydroxy, ester, amido, cyanagt nitfo, anmino,
guani di ne, aIkyIthio, al kyl sul &l kyl sul finyl,
aryl or 15 heterocycle;, R2 is ogen, C1-20 alkyl,
hal ogen, cyano, ester, carba Or_am do; R3 is
hydr ogen, cyano, Cl 20 ala% Iog%n or ester, or R2
and R3 can form together th the imdazole ring the
following 1H benzi m dazole cycle 20 2 RB RLO *NL"\
5 R . NTBE hsthisk * idMidditds the point of attachment of the substituents.

In a preferred embodiment, the invention concerns a compound having the
formula T, their tautorners, geometrical isomers (including cis and trans, Zand E
isomers}, enantiomers, diasterecisomers and mixtures thereof {including all possible

mixtures of stereoisormers), or pharmaceutically acceptable salts thereof,

10

wherein _
R1 is hydrogen, C1.90 alkyl, Cg._g cycloalkyl, halogen, hydroxy, ester, amido,
cyano, nitro, amino, guanidine, alkylthio, alkylsulfonyl, alkylsulfinyl, aryl or
15  heterocycle;
R2 is hydrogen, C 1-20 alkyl, halogen, cyano, ester, carbamate or amido;
R3 is hydrogen, cyano, C1.90 alkyl, halogen or ester;
or RZ and RS can form together with the imidazole ring the following 1H-

benzimidazole cycle
20
g
2 RS
. R
* 3
/NL\ R | N
= 11
]! N o )‘\“N R

R% is hydrogen, Cy.nq alkyl, Cg_19 alkenyl or aryl;
R4 1s hydrogen;



R4 is hydrogen, Cl_20 al kyl, C2_12 al kenyl or aryl;
R4a 1s hydrogen; 4 R5 is hydrogen or R4, Rd4a and R5
can formtogether with the 2-oxo-1-pyrrolidine ring
the follow ng 1, 3-di hydro-2Hindol -2-one cycle R13
Rl12 RQR4a R4 . O RN ORL5 N5 R6 is hydrogen or
Cl-20 alkyl; R7 is hydrogen; or R6 and R7 are |inked
together to forma C3-6 cycloatkyl; R8 is hydrogen;
RO is hydrogen, Cl1-20 al kyl, hal ogen or al koxy; 10
R10 |SRﬁy§jﬂ , C1-20 al kyI hal ogen or cyano; Ril1
i's hydro % drogen or, hal R13 .is . ,
hydr og%rn gl oé‘&ﬁ ﬁ%é’%’% E’J‘g’%é?gé‘ %g%e gTWﬂ?WWE ring the
| ®lihyahg dgedihydie-RBl1-mdos-2hydrcpgen; with the proviso that
R4 is different fromhydrogen when Ra R9 Rg"™“Rlo N~ N
_RaNRL~ ~'N R represents a grold
20 The term "al , as used herein, repy
saturated, nobnova hydr ocar bon rgRdi€3a avi ng
strai ght (unbrapg branched or cycl}) e
corbi nat i ons t her eofNand® cont ai ni ng 1-2Q"carbon atons,
preferagly 1-10 carbon atons, nore preferably 1-4°

5 carbon¥ Mﬁ@fogﬁﬁﬂcpmf@kﬁw al kyl groups have 1-3
car bonrat gBhkyl rmi eties may optionally be

cupst ke e B R sl
hydr oxR® 1sd;z;rdrng,ena2| do,
R? is hydrogen, Cj-20 alkyl, halogen or alkoxy;
10 R194s hydrogen, C1_90 alkyl, halogen or cyano;
R1l s hydrogen;
R1? js hydrogen or halogen;
R13 s hydrogen, halogen, heterocycle or Ci_9p alkyl :

R14 is hydrogen;
15 R15 15 hydrogen;

with the proviso that R? is different from hydrogen when

RY A
R® R
!'N 3 *N
)§R J R
1 N R1 N
R represents a group of formula

20 The term *“alkyl", as wused herein, represents saturated, monovalent

hydrocarbon radicals having straight (unbranched) or branched or cyclic or
combinations thereof and containing 1-20 carbon atoms, preferably 1-10 carbon
atoms, more preferably 1-4 carbon atoms; most preferred alkyl groups have 1-3
carbon atoms. Alkyl moleties may optionally be substituted by 1 to 5 substituents
25  independently selected from the group consisting of halogen, hydroxy, cyano, azido,
aryloxy, salkoxy, alkylthio, alkancoylamino, arylcarbonylamino, aminocarbonyl,
methylaminocarbonyl, dimethylaminocarbonyl or aryl. Usually alkyl groups, in the
present case, are mmethyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, 1-
ethylpropyl, n-heptyl, 2.4,4-trimethylpentyl, n-decyl, chloromethyl, trifluoromethyl,
30  2-bromo-2,2-diflucroethyl, 2,2,2-trifluoroethyl, 3,3,3-trifluoropropyl, hydroxymethyl,
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aryl oxy, al koxy, al kylthio, al kanoyl am no,

aryl car bonyl am no, am nocar bonyl

nmet hyl am nocar bonyl , di et hyl am nocar bonyl or aryl.

Usual Iy al kyl groups, in the present case, are

met hyl, ethyl, n-propyl, i-prow, n-butyl, i-butyl,

t-butyl, 1- ethylpropyl, n-hepfyl,

2,4,4-trimethyl pentyl, n-decyl, chloronethyl

trHIu%Pmﬂhl 30" 2" br omp- ZE diflu ah%

2vgnomethyly | SgpeiL 3, 3, ol grs g py| (Propionylaminojmethyl,
h(ivdtlzox]yn‘m’tdhgdhthyﬁ [@yﬁlﬁm@ﬁiehykyjmaﬁyHOMJ 2-phenylethyl or 2-

@&%ﬁﬂh@@tﬁsﬁ) }ei‘}%h élocpllﬁ ﬁ:ﬂ'?pyl é)ro n-butyl,
( nyl'lg{tﬂyllifhﬂgﬂpﬂn%‘t‘hﬁfwg op@méﬁ}moé‘f@?ﬂ@g tﬁﬂzzgmmeﬂlyl
g:z QQFtSﬂ@Bv%eﬂﬁ?I h}g(liroxﬁh&}iﬂrl EraRb0BNyL, dzidonRBl, (dRetldiithe)methyl,

t th
PR RO SRR BY g7 2 ety tisletd: Hgre preferred
Syl 2 gpoupe| fakdl omtbﬂhybﬂlyhy dr-propyiet hytowbyatﬁmtelt hgtidomethyl or
il ORIeRYL. MdsB bRt ea e PRI ke methyl or n- ropyl

(propionyl’am no nethyl (benz Ian1qgé$et
2- ( met 7T Sy eEbHi TERES r@’l”%‘ﬁ’b‘égfa\‘% of 3 to 8
neattopl gtomt, hg/sluanynswaaﬂ;oh aﬂorrmrdmyéd &mnbusayd::ated cyelic hydrocarbon,

av;ﬁj&? I'BQ su%"s tuFJcll I;); %81 rgo é( %L\gt%ﬁhu%%f rr?oqll.@iwlto one or

groups are net X or term“cy cl oa

J8org dedetra celepfe Ffeﬁr%%m gs éeﬁ%ﬁh% a‘P%fﬁthfg‘ihGlﬂél%gmslpﬁ Preferred

SyclbflkcRla-fan ¢ Sibprdpfiahd yydbt@xfar bon at ons deri ved

from yeli y. arbon b .

substﬁ?hte§£bgﬁgﬁ@ g%ﬁ%e§|%5§§bﬁﬁnFﬁ€Fhé ghgﬁﬁaﬁng‘” cyelic

|unspiusated bydmearben radisele orptombieations eered draving it dpasiuge carbon-
aBhRS EhiHRe Bordh) Q¥ Ritalihig tdl@z &Jah:)b'n %%P%ref&ﬁ@ﬁreﬁg 2-4 carbon

I

e h L SRS o8 B SRR SRY gﬁ%&aﬁ%swﬁt?e#ygﬁwm group,
bmdn@he dud moclwitedto d Qm smrtu mteeids b¢ldeted &obogroups as described
rbeveC &r SRl ald @bﬁ};ﬁt 'U%Bén} her estnflanbig i@teﬂhﬁ'@? t[vhgﬁ)e optionally

car bon- carbon _doubl e cont ai ni ng

SEbRENiegriat bia Bl @St R el APHOAO B, Briie PRBAgESe: 1s 22
giifbwpsrimle bei ng opt| onal Iy substituted with any

sui ta%@ 9P u % ect egtgéf‘&%é?éﬂi P eéeh{g Ltg%ﬁfnge d:%& or cyclic

nore nol eti es ron1grou S as d ove

fryHrocrbon | rRYipaly of geyabineidens Miereph cantrising alylegiponescarbon-carbon
etipie mvind( véritything ca;u @mbhyatzﬁlss pi%drmblytzsd chibod dt6ms and being
h gligrgﬁl?%uast&lelzeg r l%aebnl\é | grg.lﬂ(,:: %Pc{ludmng }plﬁ]\f %&r lﬁ'ﬁl?&%t to one or more

rOV|nI
Faetien eelsptad f‘ioﬁpgféEEﬂn!Ss dewﬁlieg tabovepfon it eErngroely% | referably an
I%M:tht PICRbROR a{lﬁﬂﬂg@@daﬂqﬁﬁ 60 lﬁm&dllﬁlﬂl%b 1 &oepe o:‘
cont ai a car bon-.cat.bq 9) ug
cont alen?li’\% a&ée% r%'s F°5t% p? effer g'bﬁfftfeé&%g? %ohpmpyl
évbﬁ&aﬂdwﬂnﬁsddgﬂgﬁmwptlonalIy substituted by any
SUi t althe t@FOUR" dsNiskd Hrgn, AL el a's'ﬂﬂeﬁﬁ%phena@&esuegumed by 1

nore _noieties, selected from groups escrl above
o SURELLFRS InPesaly prlerter é@ﬁyh§ @&*fi%ﬂc Ci-3
aldyhbroapeivo ateferably hgjogen pr(dxaloo Hrlskgamdry@m) in Heqits®nt case are
f
%Hgljg}l : §%hﬁ¥op@1%1?% L§ﬁﬁu§w]zbeﬁfl | i)cl%orépl%eng e h@ggogcpﬁenyl 3,4-
8.8fipREophemsh » grajloro-Adlupsephenyly e 2§ 4-Hifluorophenyl,

daaf - ﬁmOmpmhﬁnylz 9 pitHONatdpYersubstd 4 Bitadubypenyl,  3-azido-2,4-
diflucrophenyl or 3-azido-2,4,6-trifluorophenyl. Preferably, aryl groups are phenyl, 3-
chlorophenyl, 3-fluorophenyl, 4-chlorophenyl, 4-fluorophenyl, 3,4-difluorophenyl, 3,5-
difiuorophenyl, 3-chloro-4-fluorophenyl, 2,3,4-trifluorophenyl, 2,4,5-trifluorophenyl,
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to 4 substituents independently sel ected from hal ogen,
cyan, al koxy, alylthio, Cl-6 alkyl or azido,
preferably hal ogen or azido. Usually aryl groups, in
the present case are phenyl, 3-chlorophenyl,
3-fluorophenyl, 4-chlorophenyl, 4-fluorophenyl, 3, 4-
di fl uor ophenyl, 3,5- dlfluorophenyl

- 3-chl oro-4-fl uor ophenyl , 2,3, 4- trlfluorophenyl 35

2,4,5-trifluorophenyl, 2,3,5 trifl uorophenyl,

2, ﬂ55ﬁﬂﬁ¢rﬁﬂyhéﬁfrlopf$fﬂ|15lltﬂﬂﬁoralﬂhdﬂ@} 204 sehzfdoemmmﬁﬂwheam Most
rrtgi%rﬁ‘ eﬁVIl gfoglpg Llﬁ llilé)rrt %IQXJ'OQhF yﬁ Lg Ef)l%ﬁlloﬁh?nyﬁ ylls S%t?ud?'ophenyl

£, httdilopbeiepyl, 4- ﬂliaﬁftdﬁmﬁghenm 4- cﬁ 3. Iiﬂuﬂmphehqﬂﬂ 3,4,5-

Sa'iﬁuorg?ﬂén erQﬂO:ih@dei4 cﬁﬂﬁtﬁb Dy | Uor ophenyl,

Iuoro c’:lglt“fl ophenyl ,
2, 3, 5 1PPitTY &PEFB ﬂ%l asélsﬁ e 15 Br?éﬁwlusxng an aromatic or
Joaziromalc drethiafidyl mbmtjfl en ylefinddbsiove, phiagfregr atddasarope O, S and/or N

%&%ﬂgﬁ’%e?ﬁg %{@’kﬁrbg’c%m 3P ?Te%%&? lﬂppiﬁgyrlmiehes can be

hen 3,4-trifluoro
zpmowrﬁum%fﬁé ﬂpﬁéﬁw EropIps o5, h@JPg@rqS@@fi@@H%w one gf e carbon of
tthé E&rﬁ@éy@ﬁiﬁﬁ@’éﬁr@hﬂ% 18y BOrepladed bf hu:afmafal? Oy liallybhetfi@eycles are
eterocg e se el neag as
@fqllf |Pngg ‘y:r}orratpycr:i“’lgt’J Qﬁu%{ ar o?rg e cyc 4“ adlk I3 thienyl,  2-
rtgflr@tyylrczisraujelf i Medyapbél hlamet#g*l éH-HYérak?-Ybnelfﬂ}Pylszol~2~yl 1H-

%}E’efzelt @E}Q&b'— NS HLAGadone-yE ?BQQI@y&Il I3Cdibd Q1 1H-pyrazol-4-
| C Ll eti.es
oSBT et AT B R g

dpmda@oial-ﬁy 4ma¢h}<bﬂHt-mdmt—5ﬂ’h ofr 2- meﬂwhﬂlsebb;azbl—é-yh Fgeferred
%Eéﬁ&éy&l%@ aP@MHQFm&a%Qi ﬁ‘}? d Q}é tﬂia@l?a&&%lyﬂ 1&-‘5}1@&&133-3;1 9-furyl, 8-

e e e

t et r altyhd et riaygen, He- pseriedreid- ;ﬂcludes an atom of chiorine, bromine,

H-
JPEALY g RULIR) a2 UL RS, s&p%gz%a'f& . Pt
ezaéqu%ﬁ%cﬂu@rm heage and FPIBSWE‘azoI 4- yl,
1, 2, 3hBkag “ﬁ}cﬁ-l:)xy"r A/El usea h'éréilh r@f:ﬂ%h’énté’ra gﬁﬁwfﬁﬁﬂula -OH.

1H | azol | 1 azol - I a
4- et yF%ei_ﬁ %&% s u%ed erein represenq:s a group ; of formula -OR® wherein

Rite eh plkylgraap, Wﬁalzfmemat;we meetfr@i pllekyisokpisepgbyst es
are lhmi rﬂax(i!l@zﬁlyicg{yyl as bLiedd Jrelei, agiip?@ﬁ@l'l@“'ayérﬂup of formula -ORP

fﬁ;ﬁ%{%sﬁ?ﬁ'ﬁ? ﬂi')r $I8‘|IE fr eﬁnTEEtBy ?feji-g%t h ércPJélriﬁ‘phenoxy

"hal ofba"tprmaSesiet das arsed rher¢ing keplesntsnaagronp off formula -COORC
Catﬂepém @@ s DL Qﬁgr Goup ok W isRfp, bOALMRA HpWalPrdfetad EHENSoup 15

are orine omne and fluorine. Preferred
H‘é‘fﬂé‘ﬁ‘é’% opL 1 uorine, bromine and chlorine. 20 The
t ern ‘Thy tiraXyrhidod &s itsed hbweie répresenfl egonp of fanpulal ECONHy.

formu ter

repr eIsIg ntesgﬁ'aa%;plgj 25 ";Ee? ﬂexlgﬂ'f()fepr?%gtﬁ%gup ot f%’%“1}&5,‘ arnt

al kyl Tge &g “ %ﬂ@fgﬂﬂﬁ@ﬁ aoyeed Wrmr?nsasearﬂ«waJ@ﬂ%Elﬁo or an
la$y18mind Q¢dtap, Wﬁ&eﬁﬁh@texﬁ{s)"lﬂww and a§l” usedethed ak Bpove.

repre s _a_qroy erejn Ry is
aryl 3%8?5%“‘ &%naegf 8J§%81€GYEPE grrltgra\/% aryPoxy grgup
i s ph8hexym “ABroTIve used inetels representssa grou oferailg -NOg,

repre&ﬁmémaaﬁa@% Wed RFdY| rBprebddtde erﬁnﬁ%e-wgs an
roup,, as deflne%r ove. Pref Erlred

al kyl or a
ost er Efﬁ% E‘é,amq%%‘? h%?(k}%“élr%‘ﬂ?l represents & group of formmi

NHC(=NH)NHg,
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The term "am do", as used herein, represents a group

of formula -CONH2. The term "am no", as used herein,
represents a group of forrmula -NH2. 30 The term

“am noderivative", as used herein, represents an

al kylam no or an arylam no group, wherein the terns
"aIkyI" and "aryl" are define¢ as above. The term

‘cyano", as used herein represents a group of formula
o B gl ke R RS SPHE3E ) Totuis -or
heherein, erep?r eseﬂlksl grchpom géfirtagy ﬁtbp‘ai N@.‘en:ea Fhplthier group is
gu@@hgkne as used her ei n, represents a group of
formul a - 7 Th term"al kylthio", as

used h@ﬂer‘aﬁm rae‘fﬂsé’sfémls % ljr“’egu'p?e‘iﬁ‘fn f PFRIPALS - agpgoup of formula. -
V\fﬁteograﬁ viRdrdus R&Ds &l Ky}l @691 ps dainddieftione Prefbaue aliylsulfonyl group

kyIthr o group is nethylthlo. The term
%Ili}ﬁﬁﬁ?ﬁ# , as used herein, represents a group

f or mul Ehetemp sélﬂ@@inyl WA REIdherRin] EEPEASCTS [Ryarou efdprmtde -Si~OlRf
dlﬁﬁdrélﬁdif a&@/m{y@mﬁﬁ b @ekiriah lkybed) bkegerydd Qkﬂé’lﬂﬁnﬁ%roup is

¥uh§%_‘fonyl The term "al kyl sul finyl', as used
here presents a group of fornula -S(=0 Rf

wher eiTheRferins agyittad’k ydls gredulgretns wipfaserdd mlgoyep of formula -SRE

Riiedr&hT@ds 8h kyh | DY derGEQMRVES methylsulfinyl- 10
The term "arylt Uﬁ as use‘gihherer n, represents a

group%‘FtF’a?nﬁ‘P’ Y SRTSPL PATERYy TSBTSRARE ) EOgP ot fhe dgmula -
CHEOREH valore RN Than ot protiprasldefinédaldve, as used

her ei h I _

were! o\ e %?ﬁgn“lﬁnarﬁ e Pt e e e b g it
R herei ks gy pry: g’éPs‘Pu%‘T‘eflfﬁﬂéﬁié’P?f’e represents a

gr ou p 19k térhe it as u&&r h?&et@) i%pre!%ﬁrser o &f fofman -

TR AT

N Y16 (D) moxymeb@wﬂaﬂnoros (lnnzadbé@ybarbﬂma}anmry IP,refased
d.%f‘ﬁdﬂzfdiie g#ag%es (bkSAHRhl AR §. groups are _

CPr OPOYCALOOMIL IS, S LASNZN, RICRLR WL AP RO ormuta -
(e zQ1R antyerein By ki ahwlrwourﬂtasmémceabwé al kanoyl am no"

as Us&he REHLIy1chBBAARER S a8 uSEOHPrR], rifiEseh®y APl of the

=0) Rk wh RI | kyl f
B NP I e R4 Bo Ryt Faming® Defseq aberen Betee
r(a;ytceﬁ:e:n?Mngtsdupzmylanﬁihe formul a - NHC(=0O) Rm wher ei n
Rm i s @ 1 Qﬁ Bgent aébgﬁfai@f@n&%\éﬁuteﬁ’ﬁaﬁélﬁfsfu%ﬂed by halogen,

aryl car bonyl) o 'S am no. 25 Usu

Hr%e%’mz:@ﬂileﬂﬁw PREH SrbSHIOrREROgH PEREriGak eﬁrlwwi
halogge rester; it @ titro; Gy 8o amift Byikiilj alkylfhe myitylailfonyl;
Mu%% th%ﬂe%( tle %Qﬂ@sﬁ%teé%gr—s%b%&gdtg@ L}lf Xik.yl groups; or guanidine.
Preferably, R! is hydrogen; methyl; ethyl; i-propyl; n-propyl; cyclopropyl; n-butyl; i-
butyl; t-butyl; 1-ethylpropyl; 2,4,4-trimethylpentyl; hydroxymethyl; chloromethyl; ‘
trifluoromethyl; 2,2,2-trifluoveethyl; cyanomethyl; 2-(methylthio)ethyl: chloro; bromo;
nitro; cyatio; amino; aminocarbonyl; methoxycarbonyl; methylthio; methylsulfiny;
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-y1. More preferably, R1
is hydrogen; methyl; ethyl; i-propyl; n-propyl; n-butyl; methylthio; nitro; cyano; amino;
chloro or 1H-pyrrol-2-yl. Most preferably, R is hydrogen; methyl; methylthio; nitro;
cyano; amino or chloro.
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hal ogen; ester; am do; nitro; cyano; am no; phenyl;

al kyl thio; al kyl sul fonyl; alkylsulfinyl; heterocycle
unsubstituted or substituted by al kyl groups; or

guani dine. Preferably, Rl is hydrogen; nethyl; ethyl;
f-propyl; n-propyl; cyclopropyl; n-butyl; i 30 butyl;
t-butyl; 1-ethylpropyl; 2,4,4-trinethyl pentyl;

hydr oxynet hyl ; chl oronet hyl; 8trifl uoronethyl;
2,2,2-trifluorocthyl; cyanonethyl;

2-( ”Etlh@dalliﬂ 116 @ty E}XIIOF::IP Y, Og{lﬂkyl hhféﬁﬁlbstitulﬂéct 6105ub%Mﬁﬁ&i by hydroxy.

31 noi an nocaélg%ny ycgr bon % y?ﬂg? I thltg ((N-methoxy-
mmmwnamw cpybml -Pﬂafgthbly JR%ne tmydlregbhlr pyttl'lydllhyarcydymeﬂlyl
b in REQ
@Leﬁﬂl dazol - tﬁ ﬁ?&%?&aﬂ#c@% bI y RFIESS |)r§12 dr ogen
ﬁ@;{l@}c}@g@p‘y armLE‘? (S}B%HIG o1rf:y51f.(0&}p1e m‘e.% R 18 hydrogcn chloro
rﬁﬁimﬁdhlo nitro; cyano; am no; chloro or

1H-py rIElsuall ]¥§' %sh]:&v%rog & {je raﬁ?h Xinsﬁl:st'imte%ycgrr sn.tc-l:],]ﬂtuted b}é hydroxy:

net hyl; yl At ¥ am no or
U@J@eny estﬁzzmr syanpdPrsipenbly, 012 zﬂs zhmngeu'nb}zpbgmtaﬂlﬂd chloro; cyano.
%M&%&k&ﬁkﬁ@-h@ﬁhﬁﬂ&%&ﬂorQEK@QQMQQEHBﬁe9P3Q§B§&%»éﬁ1nO

I b
N ot AR e PP s BLF AR <R palogens
n@s.- hyllgenﬂysd:bsﬁ;at@tﬂyﬁa}oger(mﬂhyha]rgrn@ n:aslhigslﬁ,tuted or substituted by
(a&id%mrqa}{& ﬂmogé}a)snﬁieﬂ%yalm hb%“ﬂ;ﬁa% 1h§ |2udiﬁ1floroviny1,

enzg car ﬁ an1no or e%
wroxﬁ%znrlss- erPBRE “qyieoBbeRy: ya?fwwaﬁ g,
F&Bﬂmﬁ'oﬂmédlgrb gendiflékopheallk §ichlons-ybfidropteagl; @r3,4-triflucrophenyl;

éygéeragﬁ%gh 1@%?%8§%gng%%hﬁg 9&1%%% ﬂfﬁknggﬁgﬁdm24"
c%lmsophm@ Soradfoct: ﬁ@r umpliesiywwreg?é ersblye Farie by dvesm: n-
RFcEHRy 2,2 AifiBrdvinyl) %pﬁtéﬂtg,@clﬂﬂ:@ph%ﬁkﬂi $—Ylu01|8ﬂ)géﬁyl hydriegphenyl; 4-

n LT ULE Su e ns
Sipidrih o PRt SRRl B A 204
mﬂﬁu@@ph@rm &t Briviueberhienyit %a 5by1ﬂ1@z¢mnﬂr S%wﬂuomphenyl or 3-
f&iaagﬁm—ﬁmﬂ@;fh%ﬁﬂbwst ﬂ?éfefaglyhmdr@&eﬁf El @mﬁmhommyl phenyl; 3-

di fl uorqvin chl or
ST AR o O HER v PG S RERen s 2k -
dﬁﬂhﬂmpbmyﬂmya‘ 5-t3fubratibehylns, ¢,phetfidorophenyl or 3-azido-2,4-
Qé quorophenyI 2,3,4-trifluorophenyl; 15
2,4,5 ophen | ; 2 3,5-trifluorophenyl;
3, 4, SQWY% d%h@ﬁ‘iﬂm 3-azi do-2, 4- difluorophenyl or

3-azi dmﬁuyi I@ibhydrbgmrophenyl Nbr e preferably, R4 is

hydr o rP"Q ¢ f 1 uor

3 chIoropH%n g*#?ééiér dnyto %M% 6?%3 gﬁ% oﬁbeMﬂmmxgby
eqmm Psefesa*dﬁ!ﬁ éﬁ Byhesgs or 32149@13 JMersHfprably RS is

an@hi 0-4- fluorophenyl 2,3, 4- trlfluorophenyl

2,4,5- aﬁ H@ qﬁﬁé 2,3,5-trif|uoropheny|;

3, 4, 5 Y ﬂ%ﬁ‘ or 3 20

azi dod othed pfefarcriepivediyientsVa8 tangr kY eredinkyd td¥rms cyclopropyl.

n

pr ORY ! otlﬁgr %feqwdu%g%r:ﬂXAm Ei?fa%ah RS- catN FREORERIEL  with the

| uoro eny

2‘“’%‘15‘&01? fog?)"ﬁ% W"be@lﬂﬁdﬁzcﬂﬁ (¥ ‘FlF uor ophenyl ;
2,3, 5- trlfluorophenyl 3,4,5-trifluorophenyl or
3-azido-2,4- difluorophenyl. Usual |y, R4gais ydr ogen.

2
R‘ID
N \ Ra N
A=

N /L: R™
R R1,N
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25 Usually, R5 is hydrogen. Usually, R6 is hydrogen or
C - 10 al kyl wunsubstituted or substituted by hydroxy
or azido. Preferably, R6 is hydrogen or azidonethyl.
More preferably R6 is hydrogen. Usually R7 is
hydrogen. 30 In other preferred enbodi rents, R6 and R7
are linked to forma cycloprogyl. in other preferred
enbodi nents, R2 and R3 can formtogether with the

I m dazole ring the follow ng 1H benzi m dazole cycle 9
YRRo N\ R *N\ Ri R-NRL/ "N9 Usually, R8

is hydm@gﬁ;fﬂ RIS tadhdoYen. RO 'S hydrogen; hal ogen C1-3

al kyl y. Prefera dro 9
chl or ogﬁﬂﬂ%gﬁd%}“y%% E?%%"’@r r%]d3 s hidr 0jgrge g%lmy R 18
Ussslabdeyt, miRh@):; plslotoymmogiesxy. Merteagyeiqrred Ridohydipead- al ky |
UnSubsid Lt e4101 1, SURSL! Uidishely JAMQ0LNS; iyl Abdbtted or
Preferably I s nmethyl; hydrogen uoroq& hy]“_lr

f Y45 B‘te‘jcy@hoh@i;geﬁé’t X PR P15 %é‘?@’r é%ll RED i ydrogen;
hyrdifogarihylt Mubloy Otsan®et b_ryl methlogpr Mave ~ pyeémeed  B'alib y hydrogen;

5%%‘“@&% Ly or]tg?_‘l“{] ot her preferred enbodi nents,
) a a

canformtogether with the 2- oxo-
I - pyr riésualy. it “rif RypregRd f ol | owi ng

N od EB%& péé?%uﬂ;éﬁj%bc%uﬁé}ﬁs ¥ IRdai g d HBcdR fﬁlﬁ.?:ll RoRtheRRith the 2-
es ua a en.
Prer kPYBTine T the ) m@éﬁ‘ &%ﬁ%r%&)%}&lg’é’ FdF o, More

preferred R12 |s€2%drogen Usual |y, RR3 i5 hydrogen;
K

G -3 alkyl; halo or thiazolyl unsub ted or

substituted by a oups, such gg+m® i azol yl .
Preferably R13 ig chl oro; br @md™~Q
Most preferred RlS i N ch?oro brono omR'fret hyI

Usually,. R12 is hydrogen or halogen. Preferably R12 1s hydrogen; chloro or
fluore. More preferred R12 is hydrogen.

Usually, R13 is hydrogen; Cj.3 alkyl; halogen or thiazolyl unsubstituted or
substituted by alkyl groups, such as methylthiazolyl. Preferably R1S is hydrogen;
chloro; bromo or methyl, Most preferred R13 15 chioro; bromo or methyl.

Usually R14 is hydrogen.

Usually, R15 is hydrogen.

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

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

Rl is selected from hydrogen; Cj._1o alkyl unsubstituted or substituted by
halogen, hydroxy, cyano, methylthio, phenyl or 4-chlorophenoxy; Cg.g cycloalkyl;
halogen; ester; amido; nitro; cyano; amino; phenyl; alkylthbio; alkylsulforyl;
alkyisulfinyl; heterocycle unsubstituted or substituted by alkyl group; or guanidine; _

RZ is selected from hydrogen; C1.4 alkyl unsubstituted or substituted by
hydroxy, alkanoylamino or benzoylamino; halogen; ester; cyano; alkyl carbamate or
[(N-methoxy-N-methyl)amino]carbonyl, ‘

R is selected from hydrogen; Cj_4 alkyl unsubstituted or substituted by
hydroxy; halogen; ester or cyano;
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Usual |y R14 is hydrogen. 20 Usually, R15 is hydrogen.
Conbi nations of one or nore of these preferred
conmpound groups are especially preferred. In a
general enbodi mrent of the invention, the conpounds of
formula I, or pharmaceutically acceptable salts
thereof, are those wherein 25 R1L is selected from
hydr ogen; Cl1-10 al kyl unsubstiot uted or substituted by
hal ogen, hydroxy, cyano nethylthio phenyl or

4-chl Qo clo hal open: ester .

ani doq{ ? ‘gec%‘%/ howr ?‘5 X aéfﬂh% nemfyl “ﬂﬂ%@’ﬁﬂh‘%%?s of 'substituted by
itygens| (tpqw]lcenyalswétﬂurﬂeﬂlbyyhalom er adpriyk group unsubstituted or
URSuRtddid SthoQ; flibidsted by al kyl group; or
guanldlnetW Olglég?ect%d from hydrogen; Cl_4 al kyl
unsub§%|ﬂ®FEHO@?1substltuted by ~ 30 hydroxy,
alkana#hamym@g@d benzoylantno hal ogen; ester; cyano;

L2, SIS gy S O s

UndrBEer prdad or substltuted by hydroxy; hal ogen;
ester;@ﬁm@%@@ m110 R4 is selected from hydrogen; Cl-4

al kyl ung ﬁLH 0 b tltut by.hal ogens; C2_4

al keny¥ %sfﬂét‘% Bﬂiéf figﬂ %ﬂ%ﬁg %!?Yénw gr oup

unsubsi iR ted Rﬁ cars st tdgethed witis mziidmimld ging the following 1H-
:gg? ; is hydrogen; 5 R5 is hydrogen; R6 is

g% ec %%5%5%ﬁ$hydrogen or C 1-10 al kyl unsubstituted

or substituted by hydroxy or azido;, R7 is hyq;ogen;
or R6 and R7 can be Jinked to forma cychmproiyl 10

or R2 and R3 can fofmtogether with the i ol@urlng
the fol |l owi ng 1Hy-gnzian dazole cycle R2 "N -
RN\ I /~-NL R /AR R RSis hydrog . is
sel ect ed fron1hyd¥3§en; hal ogen; C1-3 m; alfoxy;

R10 is sel ected from hydrogen; halogeﬁ cyano or C1-3
al kyl pfnsubglopddit ed or substituted by hal ogens; or

al kOX)ﬁg is selected from hydrogen; halogen; C1_g alkyl; alkoxy;

R10 is selected from hydrogen; halogen; cyano or Cj_g alkyl unsubstituted or
substituted by halogens; or alkoxy;

R11 is 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

R13 12
R4
Rda
R\ 0 s N0

R12 is selected from hydrogen or halogen;

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

R4 js hydrogen;

R1B 15 hydrogen;
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R11 is hydrogen; or R4, R4a and R5 can form together
Wth the 2-oxo-1-pyrrolidine ring the 20 follow ng

1, 3-di hydro-2Hindol -2-one cycle iz Ra R" RlL4 RS NO
Rt6 N O Rl12 is selected from hydrogen or hal ogen;

R13 is selected from hydrogen; C1-3 al kyl; hal ogen;

t hi azol yl unsubstituted or ? substituted by al kyl
groups, such as nethylthiazol'yl; R14 is hydrogen; R15
is hydrogen; 11 wth the proviso that R4 is different
f r om Fdrtbgerovieh dmt RS iRdiferRpt fom hydigeen when© ~ R
represents a group of formula R1n a preferﬁed R’
enbodi ment of tRe invention, the conpounds o

I, or phar macegjt cally acceptable salt ther

3 mul,a

t hose wherei
et hyl ; |-pro s N-propyl; cyclopropyl; n-
i -butyl; t-Rutyl; 1v&h rgyh@r OpVhp of formula

2,4, 4- trlne Ipe c trdfluyor hyl
tri fI uor O%F{?V)éd H@&%’&l&m otjtiftll l‘Jn e%ﬁ?ﬁ %ﬂe o J%u%as of formula I, or
@#@W@#ﬁvﬁymyaﬁw@w@hhyﬁﬂhmﬁﬁeﬂhyﬁﬁﬁ@ﬁﬁﬁﬁb br ono;
ni t L oquyaa@@te@ERm} ﬂ‘Qﬁélﬁ pﬁﬁi -5 Q)f?‘ﬁlabﬁlf)ﬂjy:!ldpropyl; n-
Yl enyl. ;.
Sbty yPubg. vl L % v 26 gbgeiblun: 2.0
myﬂmmmmﬁﬁyhwhﬂmnMﬁmmyﬂ¢nthhyra@mbn@ﬂyﬂ 2-(methylthio)ethyl; chloro;
‘fm ﬁllh?d' ?ffaﬁ'l 4adkno; OF, c'afﬂoﬂ 0|m§:h&yscaﬁ%njrls methylthio;
ecte drogen met h rox
H,quny, %W‘ ﬁ,gfmﬁol-z-yl 1-methyl-1H-
ﬁ)bﬁ'ﬁ]lfﬂ)—)ﬂ &m&)—mﬁ@yiazol(aggenzyjsahmmzbleﬂyl )Jamﬁrim;idazol-2-yl
chl or r n e
hydr o%in%t E% ﬁ? Fig’d} y%nkg%%?qptd& an R‘S can for Omethyl
{iFgeeRBrmigolmethe {b@ﬁzauaaf@melmeit% (PﬁléZYfQ?lY‘FBGRﬁ’W@aTFF@ ehloro; or
Rediz, m dazole cycle 2 RB Rio
R3 is selected from hydrogen; hydroxymethyl; chloro; cyario;
or R2 and RS can form together with the imidazole ring the following 1H-

benzimidazole cycle

2 R

R1CI
* 23
)N\ \ i W
1

N );‘ R"
R 1 N

R8 1s hydrogen;

RY is selected from hydrogen; methyl; choro; methoxy;

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

Rl1 s hydrogen; _

R%? is selected from hydrogen; n-propyl; 2,2-diflucrovinyl; phenyl: 3-
chlorophenyl; 3-fluorophenyl; 4-chlerophenyl; 4-fluorophenyl; 3,5-difluorophenyl; 3,4~
diftuorophenyl; 3-chloro-4-fluorophenyl; 2,3,4-trifluorcphenyl: 2,4,5-trifluorophenyl;
2,3,5-trifluorophenyl; 3,4,5-trifluorophenyl; 3-azido-2,4-difluorophenyl; or 3-azido*
2,4,6-trifluorophenyl.

R34 {5 hydrogen;

RS is hydrogen;
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N\ RB, N\ RR R1 i N 20 R8 is hydrogen; R9 is
sel ected from hydrogen; nethyl; choro; nethoxy; R1O is
sel ected from net hyl; hydrogen; trifl uoronethyl;
fluoro; cyano; or nethoxy; RI1 is hydrogen; 25 R4 is
sel ected from hydrogen; n-propyl; 2,2-difluorovinyl;
phenyl ; 3- chl orophenyl; 3-fluorophenyl;

4- chl orophenyl ; 4-fluorophenylz 3,5-difl uorophenyl;
3, 4- difluorophenyl; 3- chloro 4-f | uor ophenyl ;

2,3,4- [ 0 e I,

2, 3, 5-(% Fﬁo#giﬁg%%y(’df 4)1-%1 %Fétp‘% uor or}ﬁggyﬁx 1-pyrrolidine ring the
3folovigs 18-dihgipi2cindgitfensd eyelsr  3- azi do-, 2, 4,
6-trifluorophenyl. 30 R4da is hydrogen; R5 is

hydrogen; 12 or R4, Rda and R5 can farm gBgether wth

the 2-oxo-1-pyrrol ggdine ring the f of
1, 3-di hydro- 2H- i \- 2- one cycl e Rls 12 } Rda R14

R N Rls N 5 R12 | el ected fronrY jen;

fluoro; R13 is sef rom hydr ogen; r ono;
nmethyl; Rl4 is hydrogen R15 hydrogerfq R6 i s selected
from hpriegescted ReEh d9amdy Ichlorcl @ubds; i s hydrogen; or R6

and R7 REH € form.a jm th the

prOV|so‘£ a?kéﬁgggngw?¥§?%ﬁ?ﬁ¥ro%@ﬁggyodén when Re RZ
1RhW@D@§5ents a group of formula R 15 In a

nor e pﬁkﬁﬁyahggngnbod|nent of the invention, the

conpo U}E@isé Sglfect]:ag E‘rgynl h%dll‘o’gen ; azidomethyl;
R7 is hydrogen;

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

k|

R
Rz R‘HJ
)-:— /L\-- R1 1
| N N

1
represents a group of formula R

In a more preferred embodiment of the Invention, the compounds of formula 1,
or pharmaceutically acceptable salt thereof, are those wherein

R! is selected from hydrogen; methyl; ethyl; i-propyl; n-propyl; n-butyl;
methylthio; nitro; cyane; amino; chlore; or 1H-pyrrol-2-vl;

R? is selected from hydrogen; chloro; cyano;

RS is selected from hydrogen; cyano;

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

RSB is hydrogen;
R? is hydrogen;
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or pharmaceutically acceptable salt thereof, are those
wherein RL is selected from hydrogen; nethyl; ethyl;

i -propyl; n-propyl; n-butyl; methylthio; nitro;

cyano; am no; chloro; or 1Hpyrrol-2-yl; R2 is

sel ected from hydrogen; chloro; cyano; 20 R3is

sel ected from hydrogen; cyano;s or R2 and R3 can form
together with the imdazole ring the follow ng 1H

R e e ﬂ?lﬂrgef?”é%xoiﬁ From

hydrogﬁhLEQQ&%gapronethyI fluoro; cyano |s
hydrogepn; R4 is sel ected fron1h dr ogen; n-

2, 2- di Rt ubsr deleetpd ; frpme dyydrosey; dwprgp ph%ﬁ orovmyl phenyl; 3-
3c1‘ﬁd)x’dp]ﬁ@1?h mylampcheﬁﬁl orcaphamyhyl; 4ftbraphaph emylcnﬂuomphenyl- 3,4-

fl uor ophen
djﬁﬁﬁgljoPhen { {5) u@lr MJ gﬁt}rl%ph%lyg %%lﬁoﬁ'@fi Pﬂé enyl’4 B-trifluorophenyl;
223, %&mupmb@w ﬁ;tmeuorm?l@ngh 2 $W%?éﬁg%H940Phenyl

3,4, 5-% gig%g g phenyl ; or 3-azido-2, 4-difl uorophenyl;

Rda is hy " R5 is hydr ogen; or R4, Rd4a and R5

can f oR®i sﬂugeghmr with the 2-oxo-1- pyrroI|d|ne ring

(he 38 481 k0058 SR ok R Bl cog e

h?ﬂ@@géﬁ3fﬁm8hP§H§§W@é%@@=%¢bn1nethyl, chl oro; brono;

15 R14 is hydrogen; R15 hydrogen; s 12
R‘
Rdh R”é_k
R® N~ O R N O

wherein
R12 ig hydrogen;
R13 is selected from methyl; chloro; bromo;

R14 is hydrogen;
RIS hydrogen:
R6 is hydrogen;
R7 is hydrogen;
with the provise that R% is different from hydrogen when .
RB
2 R1D
* s »
)N;:g—R )N"‘\‘N R"

R’ R'
represents a group of formula

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

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

R2 is selected from hydrogen; chloro; cyano;

R3 ig hydrogen;

R% is selected from n-propyl; 2.2—6.1ﬂu0r0v1ny1: phenyl; 3-chlorophenyl; 3-
fluorophenyl; 3,5-diflucrophenyl; 2,3,4-triftluorophenyl; 2,4,5-trifluorophenyl; 2,3,5-
trifluorophenyl; 3,4,5-triflucrophenyl; 8-azido-2,4-diffuorophenyl;

R42 {5 hydrogen;
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R6 is hydrogen; R7 is hydrogen; with the proviso that
R4 is different fromhydrogen when RB Ro 'N R Rai
\~r 20 R Nrepresents a group of formula R In a nost
preferred enbodi nent of the invention, the conmpounds
of formula I, or pharmaceutically acceptable salt
thereof, are those wherein Rl is selected from

hydr ogen; nmethyl; nethylthio; Qitro; cyano; am no;

chl or o; 25 R2 is selected from hydrogen; chloro;
cyano; I's hydrogen; R4 is selected from n-propyl;
2, 2- dlﬁpuUNEMWﬁyl phenyl ; 3-chl orophenyl ; 3-

fl uor OQIhﬁn?/h?A’a 3ina-pb f::lu&‘%rﬁ:ph:%&‘hlsr with the 2-oxo-1-pyrrolidine ring the
2,3,4-trifl uorophenyl ; 5-trifluorophenyl; 2,3, 5-

t f‘?uPWH’ér ‘f”‘z%mzfi"tsz‘to?? S {Wor ophenyl;

3-azi do- 2 4- dlfluorgphenyl 30 Rda i &'

i's hydrogen; or R@R Réa and R5 can for »—asether with

t he 2-oxo-1-pyrrdf ring the fah o

1, 3-di hydr o- 2FL|n%p e cycle 12 Ra S 4

O Rts N5 R12 is ydrﬂgen R13 is sel eptfed from

chloro_,bromo. nethyl; R4 is hydrogen; R15 hydrogen;

R6 is H 15J§8rEe™10" R7 i's hydrogen. Preferred

CONPOUR % isagelected from chloro; bromo: methyl;

1- (1H Rm Lo 5.yl methyl ) pyrrolidin-2-one; 1-(1H

|n1daz%b yl ) - 4-phenyl pyrrolidi n-2-one;

4-(3-a %BY °$ﬂ€ trlfluorophenyl) 1-

(1H-i mREagpfdrdgeyt) met hyl ) pyrrol i di n- 2- one;

1 (1FL ﬂkgﬁﬁﬁbe yl met hyl ) -4- propyl pyrrolidin-2-one;

F3 4-di fl uor o henyl} 1-(1Hjm dazol -1
Preferred compounds are : 1-(1H-imidazol-1-yimethyl}pyrrolidin-2-one; 1-(1H-

imidazol-1-ylmethyl)-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-difluorophenyl)-1-(1H-imidazol-1-
ylmethyl)pyrrolidin-2-one; (+)-4~(3-azido-2,4-diflucrophenyd)- 1-(1H-imidazol- 1-
ylmethyl)pyrrolidin-2-one; 1-[(2-ethyl- 1H-imidazol-1-yllmethyl]-4-propylpyrrolidin-2-
one; 1-[(2-isopropy}- 1H-imidazol- I-y)methiyll-4-propylpyrrolidin-2-one; 1-{(2-methyl-
1H-imidazol- 1-yl)methyl}-4-propylpyrrolidin-2-one; 1-{(2-phenyl- 1H-imidazol-1-
ylmethyl]-4-propylpyrrolidin-2-one; 4-propyl-1-{(2-propyl- 1H-imidazol-1-
ylmethyljpyrrolidin-2-one; (+)-1-(1H-imidazol-1-ylmethyl}-4-propyipyrrolidin-2-one; -
)-1-(1H-imidazol-1-yimethyl)-4-propylpyrrolidin-2-one; 4-(2,2-diflucrovinyl)-1-(1H-
imidazol-1-yImethyl)pyrrolidin-2-one; 4-(3-chlorophenyl)-1-{1H-imidazol-1-
yimethyl)pyrrolidin-2-one; 1-{2-{methylthic)- 1H-imidazol-1-ylimethyl}-4-
propylpyrrolidin-2-one; 1-{{2-(methylsulfinyl)- 1H-imidazol- 1-ylimethyl}-4-
propylpyrrolidin-2-one; 1-[(2-tert-butyl- 1H-tmidazol-1-yl)methyl]-4-propylpyrrolidin-2-
one; 1-{1-{1H-imidazol- 1-ylicyclopropyllpyrrolidin-2-one; 1-[(2-methyl-1H-imidazol-1-
ylimethyl]-4-phenylpyrrolidin-2-one; 1-{{2-(methylsulfonyl)-1H-imidazol-1-yllmethyl}-4-
propylpyrrolidin-2-one; 1-[(2-oxo-4-propylpyrrolidin-1-y)methyl]- 1H-imidazole-2-
carboxamide; 4-(4-fluorophenyl)- 1-(1H-imidazol-1-yimethyl)pyrrolidin-2-one; 1-(1H-
fmidazol- 1-ylmethyl)-4-(3,4,B-triflucrophenyl)pyrrolidin-2-one; 4-(3-fluorophenyl)-1-
(1H-tmidazol- 1-ylmethyl)pyrrolidin-2-one; 4-(3,5-difluorophenyl)-1-(1H-imidazol-1-
ylmethyljpyrrolidin-2-one; 4-(3,4-difluorophenyl)-1- 1H-imidazol- 1-ylmethyl)pyrrolidin-
2-one; 4-(3-chloro-4-fluorophenyl)-1-(1H-imidazol- 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-trifluorephenyl)pyrroltdin-2-one; 1-(1H-imidazol-1-ylmethyl)-4-(2,3,5-
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15 yl met hyl ) pyrrolidi n-2-one;
(+)-4-(3-azido-2,4-difluorophenyl)-1-(1H i m dazol - 1-

yl met hyl ) pyrrolidi n-2-one;

1-[(2-ethyl - 1Hi mi dazol - 1- yl ) net hyl ] - 4- pr opyl pyrrol i di
2- one;

[ (2- |sopropyl 1Hi m dazol - Lyl ) met hyl [ - 4-propyl pyrro
i di n-2-one; 1-[(2- nethyl

H i m dazol -1-yl ) et hyl ] - ropY roI|d|n one;
Iﬂ{l'ewmﬂmhﬂmfﬁ-wz é1(1HtirﬂidaZ 1-yimethyl)-4 5

WhrgRbihehil LQRY- mér mbl(ﬁg}dmo;é’m@&gr:u 1H-imidazol- 1-ylimethyl}-4-

W;Pﬁﬁgﬁ?lﬂ%‘ﬁ ?”c‘fff“&% Eﬁgt?@ L dazoh st %in-1-yhmethyl]- 1 H-imidazole-

(2+arfoxflhtd; I ii2earoll Himydarelt RylnettylpA dpySgyiflnoloph¢nyllpyoalidin-
2 Lict TJmethyl}- 1 H-imidazole-2-
L Lo g phpeppr e e
@a{bgngm@ * (BrareRa- HSfT‘I‘I)n fzoé i me yl]- %ro%%lpyrrohdin 2- one 1-[(2,4-
ldmhgiaitmt{ kridelzoel-Pythgthyll-4-(d, 4, ditrit@eroplesnyljpyrrolidin-2-one; 1-[(5-
) E Smdoagorieln)?ﬁ ér]etl’})%](tﬂ'? Enﬁ%fo%ﬁﬁlehyl}pyrmhdm 2-one; 1-{[2-0x0-4-

r'rol
e vt 1S fhgpyoptt 1-(2-or0-4-

IQ:_F. @}Eydrm&xﬁgﬁéngh @M€l -yiimethyl}- 1H-imidazole-5-carbonitrile; {(+)-1-(1H-
d;';‘ﬁ %@-‘i A n%ll ?@Téﬁakn 71,9829 il B fsethy R a-

bh[ex(qapmam@mw 13-zt @£ tifluprophenyiipyirolidiprlopdipeiiyy-1H-

bl da-B-caMRBitrite; (-)-1- {[2—oxo-4.—-[2 3.4 triﬂuorophenyl] yrro]idm— -yl methyl}-

T e G I SRR RIS ek e
Wlmwﬁ}mddqzhlemj&ap‘gmnma - i-i2-o3nd=(2,3,4-triftuorophenyl)pyrrolidin-
L‘gﬁi‘:ﬁa‘ﬁe ?ﬂl\gyioi i‘-\f:!l:):)o&{ilﬂé 'Il]dla—{@ bzota Y2 b ABLA%SpReny - 1-

prop

PyTTe i@ﬂhﬂe&h@rW‘%‘F rPeRitils) Grisihoror4-B¢-Pri dazol e.

+AfludrasHeaNfFdBdin- 1-yllmethyl}-1H-imidazole-4-carbonitrile; (+)-1-{[2-oxo-4-

is %% el glgaf%ﬂ%}oh%m(llﬁ ehd TR 9l ¥ 1 8B LA ohMIe! @) 11dk2-0x0-

|%ﬁ2da‘%§im@rqphﬁ®ﬂlnmhdﬂn t gllmetyilHrimidazelstfesnyPypils: & li2-
ioRo-4=(9) @Qi-trﬂiu(u%pﬁé pRBhaRYy 1 Jitethyl)- 1H-imidazole-4-carbonitrile; (-)-1-

&afgo (g%ﬁfhgﬂgﬁwg%§@¥ﬁgm%@£é&ﬂ#ﬁﬂgélﬁ%mRMmﬂ&4cmbonﬂnk (-

yiHiRe bwyd-{304 6 ol iaderheylipymolidin- 1-yllmethyl}- 1H-imidazole-5-carbonitrile;

41-[(230% AP'tzf é F}%ﬁwﬁ%ﬁéh}np}néﬂdihwn@ﬂ@u-m thidRios s dntrile;

zﬂ"{%"’@h‘% B’r%E Aty qroRts BT Py - Lot tiiaHL Bpidpzas - Freri e
Aylis-mlethg-B-pRemgita H-iddadol- 1-yl)methyl]-4-propylpyrrolidin-2-one; 1-1(5-
%Hétﬁ%!ol?ﬁﬁﬁéﬂz)af ilgﬁxﬂléhaymwpy&ou&iMM ) Rt ptebidiER itdazol-

A-yhmettiv-4- P{on)rlm%lm%ﬁwy pﬁ@(ﬂtﬁ%‘ﬁfﬂgthﬁnw imidazol- 1-yl)methyll-
h-ﬁrbbﬂpﬁ%dmam -ofte; MWH(ES-Bitetyd-1 HAmid dzolt b ylmethyll-4-

?Prnlzf ;llli'_ e) E’ig{fzr %%Oﬁg gi n%s 41 g)methyl] ~4-(8,4,5-
t&mﬁqrmwmhqipﬁwr iidn Apido- g i-imidazol- 1-yhethyl-4 -
%r&ﬂy?pyﬁhﬂ@h@%&[ﬁeﬁfﬂﬁlc)ﬂol@inﬂnﬂﬂmll -l thy1ed-(a/4.5- 4-

%_lﬁ’(l %I @% I i dg%?%pone 61[%1.?{){(1 A PSRPT; I-]!-in_:LI'c_lezol-l yljsastiayll-4-

-prébytriobdiyi2atre; 1-[(2-chloro-1H-imidazol- 1-yl)methyl)-4-propylpyrrolidin-2-

gon é{ﬁ tﬁf o %Jrh urﬁttdlﬁa&lopﬂenyhay%haﬁati.mﬁn&ﬁylmﬁ Afnidabd 16 05-
brtonti b {hy e rgmeryi i gredsmeny FIme pr b IR one

hy&%-m&ﬂfomdhﬂbllI&—nﬂidaﬁca-rIL;ﬂ]meﬂ'[yll}hbpmpylpyrrolldjnnz-one benzyl 1-[(2-

%ﬁggﬁg%ﬂﬂﬁgﬁﬂf RGN f VLB K et R RN RY5 Rkb {3, 4,5-

di chl oro- 1Hi m dazol -1-yl )met hyl ] -4-(3,4,5-trifl uoroph
enyl ) pyrrolidin-2-one; 1-[(5-

chl oro-1H i m dazol -1-yl)nmethyl |1 -4-(3,4,5-trifl uorophen
yl)pyrrolidin-2-one; 1-{[2-oxo-4-
(3,4,5-trifluorophenyl)pyrrolidin-1-yl]nmethyl)-1Himd

n-
1-
I

1
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+
Py

hyl } - 1H-i m dazol e-5-carbonitril e;
-0X0-4-(2,3,4-trifluorophenyl)pyrrolidin-

] yl }-1H i m dazol e- 4-carbonitrile;
-0X0-4-(2,3,4-trifluorophenyl)-1-

ro i nyl]methyl }-1H i m dazol e-4-carbonitrile;

1-{[ 2- ox0-4-(3, 4, 5-

ri fluorophenyl)pyrrolidin-1-1¢l]nethyl}-1Hi m dazol e-4

c rbonitrile; (+)-1- {[2 0xo0- 4

I uor h .1 di n- [} - - d
i O?m%glﬁéng Dot RiAR P g}f %@%ﬁ iﬁwir'l.giagol% %@e‘ﬁ}lﬁ&t&m}ﬁ & Sge-
HEP-3-(3, 455 Wﬂ@rmnﬁhﬂmHQWrwllmeﬂm}ﬁf&WﬁmbﬁhyI }-1Him
'yﬂﬁ%ﬂ{yﬁbéﬂzﬁﬁi&oﬂllfﬂ{{i &m 494, Q—hﬁﬂl%rophenyl]p{nolidin 1- yl]methyl} 1H-
onq??%}gglrrgahyléaé? o zy}&% %!91?10 Il ylmet\{ll Il 4- pro yl%yrrolidm—
[2[ Geoxd 24m¢tﬂy131meMﬁﬂdumiagmmwﬁlmypmpwpmm giohered-pyopyl-
1)-%21{3’1:0'[)9] fﬁ%gﬁﬁmﬁagﬁrlbﬁﬂﬁetﬂ{}h Enﬁrol&ﬂr) 2-01'1&: l[—EZ %Brof)yl(l?}'l

peprmitsrephEhy BBy Ao PRl Zrmeh g Prepy il il (rifpeTosnethy)-
Qa¥-BaRirkiAA408 1 -ylikefyBpR¥@iddr-£-dne; A {[2-(methylthio)-1H-benzimidazol- 1-

5 I f I Lidin-1-yl thyl}-1HJimd

SAbELLACL BB, b bl 596651

QHSWHWth@@ﬂbQMQnyﬂ?ﬁ#wrwnﬂﬁﬂhlﬂ1&$¥ﬁ@kﬁ¢£§ﬂnﬁﬁhﬁ#@azo
obﬁxﬁ:-i—ﬁxhé €5-[(2-0x0-4-propyt yrrollidixi 1-yl)methylj-1H-benzimidazol-2-

|yB 0611 ﬁ l@z %Etgmrq}f T{gbgnztrgl azo% q-yl}me¥hy)l]EF pro%yl]pyrmlpc{igpz\fone

rre{thyplethyHl Hirdedaimtd azdl- 1y )meabitiH-propyipyoplidipgranet iL-db6-Qumethyl-

riﬁ~bél-;z{n§1§ad%h‘f§r)ﬂne&a‘§h]'4“bx@ folidin2-one; 1-{[2-1sopropyl-5-

t hyl
n—%l(l) net hy ] pr opy a%? IrI YFﬂthﬁ’2’314 W’W‘?W“ﬁiﬂ 2-one; 1-{(6-chloro-

4I-l}dﬁampyduﬁgdzrot—mbﬂﬁhlemyﬂ—dempylpynohdm& -one; 1-[{2-oxo-4-propylpyrrolidin-1-

%r op&l"y derJrgF}lgﬁi B%‘E‘T:MM%Z@ l:argml%!r'hémit-{ngﬂ‘lﬁ ﬁgﬂl wromethvl)-
A edshiagols ) U A ek OBy et g 4ot UT-pyrrol 2-1)-
tlHl-lfdnHﬁii@ME YA Do Dol 20089 @ 5{(5-fluoro-2-propyl- 1 H-benzimidazol-

){1}] %hﬁfy]déP Bfopgllpﬁrrﬁﬁgm %Z—o%le }{[g-lu)e%mylilél (]lH -pyrrol-2-yl}-1H-
bexpz@mxd@wwﬂmﬁrthﬁmmimom ey 1-{(6-4nefigyat; B5propyl- 1H-
Béﬂlzﬁﬂuiéﬁﬁﬁﬂbﬁﬁﬂétﬁﬁyﬁfﬁ gdh@@ﬁme |2b]1-1ty1~1 [(2-01;:0 4| -4

ro Z0 I

B BORTr - Gt enddainie S oninte | 1Y
!Im@t(lﬁlﬂdhlleﬁwu&umﬂumwmtbjn}-1H3ue1)zmem|ayd1-] Lyt layity4 -popylplyt g Lidin-

b[bn% 15 ﬂﬂﬁﬁ'o 2- 1sobuty1 1H-benzimidazol-1- F\ql}meth 1]-4- prolfyl%rrmlidjn -2-one ;
e {] 2-0xo: trlfluoro

eny rro

1[?4_4 %{:ra%e}gylgergy Ibslaqifp_ Qi }u}/ ethyl}- 4-propylpyrrolidin-

-@E&&Mﬁbrwmtﬁwbﬂ ptdpiipindatian-1 &Hmbmﬂﬁyrbelﬂﬂmmw 5-
b B e o s S 0

bﬂwmb"llaz ¢-A=car %éﬁ@wclqprpmﬁ fiuord-1#-benzitnidazol- 1 yllmethyll-
%R [(:ybﬁalll- Kb -Dodko L épeé it M-vkhbiinfda8a 20} et My -a-
Pwp?fwh Lo b fintydor B Repemiderot o it
ptopmmthia@e@@ni 'd@“CYNOPI@mﬂ{ﬁ[ methoxyx BH-pegzgmiglazol-1-y)methyll-4-
grotpga Z;a@alﬁ@h&{eyhh@wﬂﬁyde&elhwlmmd&ﬁ L idlaagh-4-

REpY VPP Aot T A rns trmeop PSP BY 2 61 Pathteglgpol &
yi-neit heylkimidddolet Brvatbadirtl§ -2 (1Hthydalz@ir iR Brdimifld ecomethyy])- 1H-

%m&mdgm AL tadl e hroph iR -2 Sn B RV hRab 9bigd.n 5
triffuosetisiin|-benemidasqli eyl A BropHBT Rl 2088 dpfA-Brr ¢

S yl]lnme
1-

|
1-

- le\)""

1
(-)-
1-y
(+)-
pyr
(-)-
tri
a

. Stthiy B opyD-coinethody-PHARYkimidazol- 1-yllmethyll-4-propylpyrrolidin-2-one; 1-{[6-

1-[ (2- propyl - 1H benzi m dazol -1 -yl ) met hyl j pyrrolidin-2-
one; 1-[(2-isopropyl-1H

benzi m dazol - 1-yl ) net hyl ] - 4- propyl pyrrol i di n-2-one;
4-propyl -1-{[2-(trifluoromethyl)-

1H benzi m dazol - 1-yl | net hyl } pyrrolidi n-2- one;



10

13

20

25

30

35

yl }acetonitrile;

1- 1(5- met hoxy- 1H benzi m dazol - 1- yl ) et hyl ] - 4- pr opyl pyr
rolidin-2-one;

1-[ (5-net hyl - 1H benzi mi dazol - 1-yl ) et hyl ] - 4- pr opyl pyrr
ol idin-2-one; 1-[(5,6-dinethyl-
1H—benzinidazol-1-y|)nethy|]-4-propy|pyrrolidin-2-one;
1-[[2-isopropyl -5 15

trifluoronmethyn-1H benzi m dazol - 1-yljneth
éymﬂ@w@rm—r@etb%aﬂ-mc(@@mfbbenmmda%/ol ety £ Brolin-

1&0?1@“1?-{[50[21%91 5]( Miubmﬁie )lrrdﬂbmzﬁﬁmhwﬂlfymﬂediyﬂﬁ one;

oxo prOIOy pyrrol - 1- )
yP%%{PWPIPdJQ 2 p§IPropy: bé[ 3358 ifuorometh th l? tHfI fblenzimldazol
11 {ylimrettyiyyrridd-piohb;Uci D@yt §-trifluoromethyl)- 1-benzimidazol-1-

1'§h19 1;1 H‘p%i&%mﬂiﬁi '«mﬁml@ c‘}zuBbx%BML@}tﬁﬂ@irbﬂhbﬂryﬁ seme;

4= prop Frol
Ionetipyli4- PWEY EIW?IJ@} %&HF.O% Hm?Ylok gz -(1H-pyrrol-2-y)-5
1'{&1{1‘5"‘%{“@9{3’9 - 125 BéRAYHazbH prmaihyinsamiitin-26ne; 1-(1H-imidazol-1-

¥y %hn)ﬁleilﬁ yglr %EI- d?&r rn%' ég c? ?ﬂ-?imldazol 1-ylmetlyl)-1,3-
géﬁﬂm ﬁ&nﬁ: Z-cib] &‘églhsﬂrgm (- wi%l-w@wm -yl 2H-tndol-2-
1ohé; Qrﬁﬁiﬁirmx(m%mﬁl{a%w y1ﬂaléh1y1) 1,3- djhydro—2H~mdol~2-—one 4-chloro-1-(1H-~

belﬁnfg'%mql ({%rz]_%%%l T 05) gﬁycﬂ% dglré) QXC RY4HS ln!l&%%l 12571%&371] 5-

D eyt 1y G- iy il 3H- mdyl 3-wet; HyllZ-oxorR. Belifwidps- Heiod-1sdmsthyl-1H-
'uH c%.g d 1-{(5-chloro-2-0x0-2, 3-dihydro- 1H-indol-1-ylmethyl}-1H-
($%§tﬁ ethyl]a% (trffﬁﬁzronethyl) 1H benzi m dazol
ropylpyrrolldln 25 2-one;
1 [(5 quoro 2 |sobutyl 1H benzi m dazol - 1- ylgnethyl] 4
- pr opy Mayaprefetdetl Ro@panels are: 1-(1H-imidazol-1-ylmethyllpyrrolidini-2-one, 1-

1iﬁ rrinifd%‘l’ rl%"h%e&n%l)gl p‘hehﬁbﬁlféh*a}ﬂ PoAL.Y. (1 H lda e 2iyiindmziph-
29&%? EUBPB%‘W 2-poe; { k‘%(g% %r o%étw%}ea“l?a (hEpoigeseleds byl

] yiréthpginolidiazotre: 5)-4d3apdni4-difeorophenyl)-1-(1H- imidazol I-

SR SO it it
) one A e i mr S h by 2sops 1 Lt

] 1301 daob pylymythyii4d-mioprrotidin-2-one; 4-propyl-1- [[2—pr0pyl 1H
IL}(IJI;’IJJL!?H% olzdiil Meo@-)‘h-'( ﬁﬁrﬁi@ﬂﬂmﬁﬂéﬁﬂj-l =ptbpylpgtviitiih-2-one;

T FAmi gy y ViRl oRy YPPERA FroRe A e onepl 1

%mﬂmlwmbmlmmzme 4-(8-chlorophenyl)-1- [lH-imi o1
ﬁ-ﬁgthgl&%h% 5199.¥Bne6 lf@t(ﬁx@ﬂ:\ﬁnﬁb& P BzidEbslazaAimekhy] 4met hy

rro |
1 Pzwﬂxryg@g '&%Pﬂ% tﬁ? g e I PR Ry >
4Jnep¢ Olfaﬂflhcp'yphenlvl)-dl-(mH Imtgiaml 1-ylmethyl)pyrrolidin-2-one; 1- {lH-imidazol 1-
1- ?ﬂ(% (% %‘fnﬁé bt g EJo)lémL@)’ﬂdortﬁméﬁylEl&-H Ahidazol-
azo

d |
- R e NNEE @@) R e
glméihl HiaElidh-3:bhaydt(Bytdfubreptopyl- pylﬂﬁmda&qﬁ-lﬂl@ﬁféyﬂpmcﬁdm*
t 2 % f4|(é'% y%?ﬁ ﬁwpﬁenyl] 1- [11—1-1midaz01 1~y1methy1 fyrrolidm—zmne 4A-(4-

r rc@.iqrgﬁ?l—][q:ggu L~ iq_ﬂdftfogzll L et%él?pyrroligm :‘m?ne Xli H%mpc{azﬁyl ﬁ%ﬁethyl]—

et4gl Hi-apjurefrenplyooolidiid-dyen ti( FH-traidefol-1-Wmp gl tfPP.52 -
prtﬁﬁ&&%}!}iéa?l{bﬂ{-&dﬁl D8 1]{11{1£1§ndlalo1 1 y]methyll—4 (2,4,5-

mtdﬂ‘i‘éﬂoplleryp?mllﬂ%- -oRe; )r/r ol yﬁ}i/ 8‘?“9 - -ygmethgl]-ll (8,4,5-
1- t{-ihaorbﬁhénynmhn)oiﬂr( -B-oid; |1umpmme4 toy4. smﬂmmem:@mx@ndq iy

|]y1 Bl ]}]I'[-fl &Egﬁkhgllnﬁ( AR 1H-imidazol-1-ylmethyl]-4-

t hyl ).- | H benzi
mma%WITOi‘ ?ﬁ’é‘? Hyll(f} e A e R
1-{[2-(3-furyl)-5- (trlfluoronethyl) 1H benzi m dazol - |
5 yl ] nmet hyl }-4-propyl pyrrolidin-2-one;
1-[[ 2-cydopropyl -5- (trifiuoromethyl)-1H
benzi m dazol -1 -yl | net hyl | - 4- propylpyrrolidin-z-one;
4 propyl 1 {[2 (1FprrroI 2 yI)
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dt hydr o- 2H i ndol - 2- one;

5-chloro-1- (1 Himdazol -1-yl net hyl ) -1, 3-di hydro-2Hi nd

ol -2 10 one;

4-fluoro-I-(1Himdazol -1-yl methyl)-1, 3-di hydro-2Hind

ol - 2-one; 4-chloro-1-(IH :

inidazol-l-ylnethyf-1.3-dihydro-2FLindol-2-one;

1- (1H—|n1dazol 1-yl met hyl) -

met hyl - |, 3- di hydr o- 2H i ndol

et TR s SR AT A m@.oﬁerérfg A g R ol 1-

i@zt 16 atibandatisdoliele; adid-oxo-4-(3,4,5-trifluorophenyl)pyrrofidin-1-
Dyl It thyl]-1

By o st LU D Tl

cbapduredidir Fone; ()-1-(1H- imidazol 1 ylmethyﬂ -4~ phenylpyrro]idin—z one; (+);

11 (2- &ridmsdza5@hﬂdmyﬂmﬁﬁjpwr))mnﬂoyl]mwmwz}mmdame-e@ _parbonitrile;
tif?_@gr%o miFXzo t{‘ﬁééthﬂ" 4R§ CICH AN héx% R one; 1-(2-

azo pyrr one;
(aZ)iwl (B-tendadie)- 12y1)¢ﬂu'il %Praaflaﬁﬁfé%%m ? opeirilE- FWPIH’a]z% paydazol-1-
g:i)ﬂﬁﬂﬁﬁ@ﬂﬁpﬁ@rf&hum Qo@en €:)-1-{[2-0x0-4-(3,4,5-trifluorophenyl) pyrrolidin-1 -

ket 50 R Rl QABERYL A prbplrbi il A5 ety -
brgiyR L Btephi e caopley Rt £ ARy ol | di

Bedam@Aes!-1- yl]methyl} 4-Pr0pylpyrrohdin-2 one; 4-propyl-1-{[2-{1H-pyrrol-2-y1)-1H-
Ie%ﬂlﬁliciz’s.zg[pl eﬁf’ }Eyrr(mtd%? ? %!ne 1- Ké-h%@{a&opﬁl 528 B%{ﬂiﬁﬁiﬂ@—l

Iﬁmﬁﬂwﬂa’czmpﬂ ﬁ@t%ymfj s 22bylol3-g¥e- - ProRyimprolidpd -ylmethyll-
4Hp15éiﬁitﬁidzlazofe(§ceﬁbﬁﬁﬁfﬂe' |1E[E5Lﬂlldi‘a-26hapropy1 1H-benzimidazol-1~

AT LR i i e s

@-one; 5-bromo-1-(1H-imidazol- l—ylmethyl 1 3— dro 2 dol-2-one; 5- chloro 1-
((rﬂ ﬁud@jdﬂq Q@?lqlll alaiNgdreLAYihJol - aied Py L Btibidakdl di-yim2thyDr-5-
Irr;lﬁﬂa}gzlo? %JP lﬁfhﬂ%\/g ‘Q-Xng 1]{&4—3‘-“5?—?2501(0 -2,3-dihydro-1H-indol-1-

yrrolTdrn

41)@3ﬂwﬂ+ldi~@pﬁ@nlyﬁcqquﬁqlq m dazol -
(Lo MasbBRbTen opbarnel Bt “E‘daf‘] YR yY f-phenylpymrolicin-

ropy ﬂﬂ%‘ﬂﬂoida@qlﬂ m@m -4- propylpyrrolidin -2-one; ( )-4-(3-azido-2,4-
kiﬂl{o?ooﬂﬁhﬂ)li it A8 2 hmdthyijgRbigth 12-dep hpayb-pyas-al4-di

AifupronisBys hivdriudazol methgloyapidinggrons; A Frifinerqvinglil-
m‘lmazdl-l(}ﬂﬂﬂeﬂhwlnjmmbﬂma&one 4-(3- chlorophenyl] N A fmidarol- 1-
%‘I@‘Wﬂf" % éhe511([§ {Ifnl‘:MS‘ftﬂBP B AIRYAL O oty 12 ONe;

eny - H i mda

prwwaljay?quﬂ ﬂd@ﬁ:ﬂ?h_‘ﬂrﬂé{ imiéazol %?rl]methyl]% -phenylpyrrolidin-2-
4mée;31-pritlichitiagor- nphﬁmy;m}z; 5.4, E-H'kiﬂtmrdlaimkﬂpbyrrolidin—z one; 4-(3-
”{’?PE‘X%} aliss 6’!6 e fyff‘[‘k%i‘ﬂp o 2ons um@l;??’rg i

|(uﬁl1§nﬂc@z@fﬂeyhneﬂ1y1]pyrrolidm -2-one; 1 [lH-imidazol lyyl K‘l—-(g

§or|%i9ﬂé&fyﬁ’p olibacr- w@qm Jmitagol H-yimethgy a2 B:5¢ net hyl )
p rrolirdin

B?rBBlP]eé’ﬁryli’y}m ij‘[%—f—”% i 4L, &mdfzci%llr?g?]ﬁﬂ?y yr\r 471 di n-2- 0

rtﬂﬂudroplidﬂyljmdﬁﬂml-z-q_ne/ L ri@trHirp)lH-imidazol-1- methyl]-4-(3,4,5-
t?[tﬁ_% a%f)ﬁM%@W!%nyBQﬂ sl Sltx%'tdbﬁﬁ:henyl)pyrrolidm 1-

azol | met 2,
tﬁ]mfg}ygp%w ﬁ‘) q:quaqﬂl%g (}n[&‘ amino- ﬁﬁimidazol L-yl)methyl]-4-
Pitbyirralidmza bad; 13i{5rbidrgH1H-iduda20l4] -Pmethyl)-4-(3,4,5-

BRI sy e

towie (Hubﬂébﬁléﬁw by‘llﬂleé‘}ynd"rﬂzw@b@") d4ing3- @le@}fﬁ@zshtogo 1
Semiidz6t01-9inhethyt]-348/4,6 @hifhairopHenyl)pyrrolidin-2-one; 1-[(2-chloro-1H-
ylJmethyl) -1 H i m dazol e-2-carbonitrlle;

1-[ (2-am no-I| H hni dazol -1 yl) et hyl | - 4-

propyl pyrrolidin-2-one;

1-[(5-chloro-1 Himdazol -1-yynethyl]-4-(3,4,5 18

tri

1

r quorophenyI)pyrrolldln 2-one;
{[2 0X0- 4- (3 5 trlfluorophenyl)pyrrolldlnI
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5 1-([2-ox0-4-(3, 4, 5-trifluorophenyl)
pyrrolidlin-1-yl]nmethyl)-1 Himdazol e-4-carbonltrile;
1-1(2-chloro-I Himdazol-1-yl)methyl]-4-(3,4,5-trffluo
rophenyl)pyrrolldln 2-one; 1-[2-

azido-1-(1Hi m dazol -1-yl)ethyl]-4- propylpyrrolldln 2-
one; 1-((2-chroro-1FL|n1dazo|1§

yl)met hyl ] - 4- propylpyrrolldln 2- one;

R Stoper TR

1-t{iﬂ12}rqﬂmn§tﬂmmp§hhp1yylhﬁﬂ1ﬂ] hH-Imnigajalee 8-oyrbpridrilg;06-bromo- 1-(1H-

p - - -
ru%@lé.lzél 1@&%@&% A %rr%oz%le Eﬁ%f’%’ Biﬁ_ks | deoro-1-(1H-imidazol- 1-ylmethy])
bénzﬂl#ﬂféfaz?ﬁ irlol2 Pmtlrﬁ;lﬁ}imd%?lobylﬁﬁmlﬁrmaﬁhﬁh23@#@3@1‘0 2H-
4 1oy 11{(E 2hlol db-RYd-b.8L diBydrb 1 Hlibkol- 1-yDmethyll- 1 H-imidazole-5-

ben t %zol 1-yl I met hyl } pyrrolidin-2-one;
- uor o- 2- propyl -1 H benzi m dazol -1 -
yI ) rret By$t)cothppradsyere i1 roBiedida-224-diflaorophenyl)-1-(1H-imidazol- L -

Z%r( tuﬁrpE.qTBJﬁd%n%X&le‘lanﬁ)ﬁhwQr@&iﬂuﬁdréb*rﬂenw Ve ldhzol-1-
1¥

R CR R R ALY -
y b domthopltreiddipi2eqyel pyrrol i di n- 2- one;
1-(1H 'I‘Hé %ac%uﬁéaﬁ?%@é@b{abie s%ltg"' :ﬁ&g-[iﬁg %Hf_ﬂqu‘%nﬁon include

2-
5 W%F%PFB“FBJ{YI’I@W%WC acld pikapee el fogmswhiich g epranqupdsief
| fo2er@Rer arbablelte fopml -

(1R daz %dj?_{orwa'&ﬁef%ﬂé PS’l a %orr%oh 9 DP folgml_ll.-ll!':lrf%:l at occura ieﬂ its free

1- (1 H- Wi %c )
rrésrimyas-albage divh helphgaiRkll by thehtind the &ee base with an appropriate acid such

1 a£ £ ufold-D8 Qs cdt, %i‘%xgrugle dj ?’&Bﬂaﬂc I’hékpg@ihyd}ochwﬂ)c@ H?d{(loﬂ)romic

i m dazol e- 5-c arhoni preferred
C 8 gidric, phosphoric and the like; or an orgamc acid such as, for example,

1 adebiet infudaz odtic oy bdeyie,) prépgriveniakiny pyadvicginatoni?: aneinic,

Ll HRIR2 Qe iR k. ARE AR AN Ebh e One

4-(3-azi
¥ )qza’aésa%%ﬁw “toluenespifonig; eyslReHc. [salipyife PrapyespHesdiE RAmpRigand
&mmme(+) 4-(3-azido-2,4- difluorophenyl)-

1-(1H g
2 E > Zhggl %?ﬁ:%tr.%%ﬁ %}ny i é%ﬁk hghig p?ot&&emay be converted into

( Hheiri thraRoically sative meptty g Prssiadditian salpfogms, e.g. metal or amine
43&(11‘3 phiredtapheaith )a.pﬂroﬁﬂétle bfgaﬂﬁéﬂﬂ irlorginic bases. Appropriate base

%H{%&ﬁf %I %&amf& 2 azo safts T}\‘El[?rhd a}rthalkahne metal salts,

p? &bty sedine potassiia, magnesium, calcium salts and the like, salts with
Lorgéidic BRdeRY¢.g | NHnietyd 87 calmiivé, hifBabithine 4a1B) @AY b Wil ddino

Ilglc([%—fuﬁ:ﬁ aﬁaf% ebﬁ‘éﬁ”ﬁ?? )Iysfw(ag'dth%mfer’ i f1 uorophenyl) py

rroli d(ilqrrvgrsglm@aldzpa.‘(c Forms can be converted into the free forms by treatment

f bR bARPEIOY At bubd diHdoli, dazol - 1-yl net hyl ) pysol i di n- 2- on
e, 4- (Slg%dlflu ro hen

Ciit 1 aimariects SE R BRI DR BFY g 088 g the form of & solvaie,
Iwliighdis innlddz(bmﬂnﬂyhﬁmioby bi) thd pte@er idveBBon. Such solvates include for

t on e
1*"?%‘4&%%%9%‘%%%{69%9?? i) (2.3

trifl Mwﬁﬁwywpp@q ¢ d‘prﬁnl.ga 'ﬁ@i some of their intermediates have at
].le:(dt Idné Blefkag@lic amYdrlﬁEtﬁbﬁl 9dtre, Phistereogenic center may be present

tiEll Hor Q:in{i]%:r%tfﬁ\ﬂ Igi § 1310%3?%1 i? ]_15%1 LF §01zes§)ondence with the
ersm@crumﬁénwx)e@pr @lhmm r$521%7|$b11 -30.

{ [ 2-19%9nvknfich Asprdidtid U RRBRLN B YoriQ Ishieth Bs drnantiomeric and
| ] met hyl } - 1H i m dazol e- 2-carbonitrl | e;
-1(2-am no- I Himdazol -1-yl ) methyl | -4 35
opyl pyrrolidin-2-one;
[
[

(5-chloro-1Himdazol -I-yl)nmethyl]-4-(3,4,5-
i fl uorophenyl ) pyrrolidin-2-one; (+)-
- (1Him dazol -1 -yl net hyl) - 4- phenyl pyrrolidin-2- one;

1
y
1
pr
1-
tr
1



trifluorophenyl)pyrrolidin-1-yl]nmethyl}-IHimdazole-5
-carbonitrile; 5-bronmo-I-(1H

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

5-chl oro-1-(1H i m dazol -1-yl met hyl ) - 1,

3-di hydr o- 2Hi ndol - 2-one; 1-(12t-i m dazol - :

| -yl met hyl)-5-nethyl -1, 3-di hydro-2H 5 indol - 2 onc;

1- (éﬁgér%lgbmeric forms of the o pound :31' formh a]I]or ures 8}';1 reof (including

2- 0Xx di hydro-| H1nd

&b%"ﬁf iple jmiureg ot gt e’E‘B?P&?Eﬁ‘)rds are:
( ) 4- ( 3-Samedbthg c&ﬂphuhﬂﬁjdﬂfﬁ‘phﬂﬁ)ﬂxéy—also(eﬁbt inthgla@etic forms. Such
y h n efomfsl. AL @?il('j 4 7 fBfeated ove fozr&ﬂ‘_& aTe iﬂtgrzl%ﬁd tp be

2 [
Fé}? dSv‘?P%gFl}e&F%eQ %l%gll: ognt mven
4 (3 azi doaotiergidférred reoibbdimyht) tbt-p(-dsbhtlnmeﬂmﬁonbexﬁihlso
Y hnedoitipbibrof kbl T a0l t2LRRnerRRRTRC €Ut | cal |y
acceptabl e salts" acgording to the ingention i ncl ude
t herapeutically actj, non-t oxi ¢ aci d base salt
fornms which the co of forrrul ar ableto

form The acid addRti § formofRa CR
sfrequfom abase
ke free b”a,sre

formula | that occurs iln i
n | norganic ac

can be obtained by tREAt

appropriate acid such

exanpl e, a hydrohalic ®c ,as hydrochlori % ‘

hydrobrom ¢, sulfuric, nitric, phosphoric ang t he

|ike; or With Tesngeii the grgsent irgvaewnarsferepeqtoemwpqa@dorcompounds
H etis itertled ol encmnaeethat condpyahidng eadadrie poﬂibmacﬁﬂdrﬁ forms and

|aCtdﬂ§buré§¥ﬁ&¥df%ﬂé§§h%rﬂa9ﬂcuﬁP%anesﬁtP I;%fsmd tolsHiBHc L.

malic, tartaric, citric

et hanes uFPBRTEAS sgsoding e H@%TSF‘EHW@“&?P IPEM s s differenti |
cy ¢ palyinerphésefbinsy Althonglp netreplet ylindigatddan ticdbovefortinda, shﬂﬁforms
| i ke hRBIGOBDE WRflRe® iR B oBpelo log 602 LR REnAG) di

Igr otons may be converted into therapeutically
ctive, W@%P‘balb%’géusﬁdﬁ%ﬁ ssape Prpdfugforms, of therppmppunds
or aﬁiormtﬂasadxdisqvabyusmmmahnd/\mﬂakgranﬁr opriate organic

andI i nor ‘UﬁHHoﬁprLﬂﬁ:l@%f foz!}sl@-m Dﬁch:aIr@ tbﬁﬁ%v%éuéﬁéah ok gfeg&et ]

i nc m n| um.sa

al k2 rfzﬂggé)u%rg to %n)ﬁ@e B?l?aﬂ me u dﬁrsl:o&? ’b& ga&pﬁﬁs]ons ed in the art of
pot é@?‘?ﬂ?\"rﬂ?ﬁj@ﬁéﬁﬂﬁ?ﬂﬁ caI CI um salts and the Iike,

alts W ARccatingni decka®edmertt, $meNofpbiiiak hbkisg e ééﬂeﬂaﬁ formula
hy d§ ghaghne ;s ﬁltﬁa§r beﬁnpe%a&ﬁlbﬁm}%ﬁa@mﬁ %%ﬁ]é;%ﬁﬁ 5 ol 11 and

as, for exanple I ne sine an
ConTEFim 7 tefoFeapanding derivative aﬁf%@ﬂe Bhvig %féﬂi@qﬁw’e of fammula IV
f r eecchuiinggo e dgnagwinnent 30 with an appropri ate base

or acid. Conpounds of the formula | and their ggalts
can be in BRe form of al sBhvate fwhieR(is, i ngl
W thin the Oone of thel p t Inve ﬁ Suc

sol vat es g° of or e wdr. ﬁol aNes OR
and the like.|Many of the coppounds of formJI‘

sonme of ther g er nedifat efat 35 | east e ] Ny—R*
stereogenic center in their structure. This =N

st ereogeni ¢ dénter may be gmyasent inaRor a § "

sgonfi gurat |rggdﬂo§al db and notation is used in

correspon ence WEh ?F?émdr‘f}\té‘?"‘ﬂggw 1 $datide fpr gy ethegop)
ChethloringHory aggrigyuch as BOI, POCI3, PClg...) neat or in toluene at a temperature
ranging from 20 °C to 80 °C, :
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The invention also relates to all stereoisoneric forns
such as enantioneric and 20 di astereoi soneric forns
of the conpounds of formula |I or m xtures thereof
(including all possible mxtures of stereoisoners).
Sone of the compounds of formula | may al so exist in
tautoneric forms. Such forng,although not explicity
indicated in the above fornula are intended to be 5
included within the scope of the present i.nventian.
anot h&lempeands of Emetrd alardR Prenefre! Hon ?farfompmmd
GOREANRSY 38 An fRARRUAAS R RETHD la&:ol‘dingtujﬂmb lehation:
tautonmeric formIB< R4 R40 Re R RORZ RSNO 2 ~
-f RR~- NRs ReRN Re HOI~NH_, (IA (IB) Wth respect

to the present Inwéntion reﬁ@ ence to a conpound or
conpount 10 is in ded t® ehcgnpass that conmpound
In eadh>af i\ts pos8ible s ms and m xtures

t her eoff; the particular |sonmeric formis
referred te specifically. Compel according to the
present invention nmay exist In{@ifferent polynorphic

forns. Although not explicitly indicated . jn the abov
f or mifTals reption 2 ok e B BaC T HEG AEEE i en
\ifideliyde P es Sﬁﬁ]@zﬁlchﬁui:ijrﬁlenWLeB @8 patafrentdebyie i Sheldnee of
|nve i,on 0 .inclu

r%& hfrd?) ﬁréa%? (Presglﬁ%e CP %\n\%pfdmrr& Ha%é‘ s%%%l*?%t@)'gv adrillgigggl
s ub- 3 aop @mmn%@f@m%g arersrathegiepbuHBs cigrer copvrniional
3LAR5E cf@cl:rﬁtﬁztdtnt‘ thel lﬂé&ﬁitﬁirb (b@ic fbaaxzbﬁpla réepdie@da. H., Monster J. B.,

nal ogoys conventigna

ek R LRk TR i 37 g bR
cleseritst] mymtﬂﬁauxznanmimtchmgcatﬂen e ObiA%3a8Pnent, sone
C onpo lﬂ]b géccﬂ'@ﬂ}ﬁ ﬂgadﬁc}gl?er Qﬁ‘{?ﬁﬂjﬁ{en{ Qb Ic@mpéuﬂ@ @laeing tHegeh&ral

may be prepajyed. by or i Qun

TR KPRy o LR PORBFRIRE B PEUBRUT A rouB of formula
dBihltcvﬂiel cogregfondling warbamhte of Girtalagyl annhrd%@Qn @f’éﬂs faglpayAte with
IV ', le- RaANOR
a'co Gf f&gmﬁlg &%%%o?dﬂﬂ%f{ t%@ C?lﬁtféﬁ ’

i R
H\ 4a

R4a R4a )N::\%,Ra Rsﬁ

Ny R0

5 0 Rs O R o =4
TRy )

R N 3

R”J\OH #’i\ R /L;\ R

j\ 18 R’ N

) (M) © N 0

l
R'

wherein R16 and R17 are independently selected from hydrogen; C1.g0 alkyh
aryl or together form a heterocycle; R%, R%2, RS and RS having the same definitions as
described above.

This reaction for the synthesis of the carbamate VI may be carried out under
any conventional method kmown to the person skilled in Wi st or a8 described in US

3,903,110,
Reaction of carbamate VI with an imidazole dertvative of formula IV can be

carried out in three different ways :

- the stoechiometric version consists in mixing the carbamate VI with an
excess of the nucleophile IV (2.2 eq is usually used to assure the complete |
consumption of the starting carbamate VI} in an inert solvent such as acetonitrile and
in heating the mixture either at reflux temperature in a conventional apparatus, or



10

15

20

(rr)y (rrr)y R(I)N 25 This reaction may be carried out
using thionyl chloride (or any other chlorination
agent such as HO, POCla, P015...) neat or In toluene
at a tenperature ranging from20 Cto 80 C. 21
Compounds of fornmula Il may be prepared by

hydr oxyal kyl ati on of a conpound of fornmula V with an
al dehyde of formul a R6CHO acg@rding to the equation:
Ra RARA~-ORM RA HRSE NO RENOHR OH (V) (11)

t
B ORERE: Pt D G gl bl 15848 hilfe e
symplaetdonsuaptonalf Ent staiog cwaplatﬂa\fTbr mal dehyde in the
case Ofpe cfa%ﬁmv‘él%%d&}lsigﬂa i B@atﬁ{geasxﬁﬁﬁfre of ccﬁrﬁ)o@ﬁﬂ 6 ¥ Pslight

base such as CF3CO2 rrolidon ﬁﬁ tof
FereRtppvglegpiiledy (1 ﬁé@ﬁlﬁ%@dlmgwge hﬁ?ﬁ‘éﬁﬁnﬁ% Feriagfgmovnt o
dRibEeds esaE ﬂﬁedlm Pyrididore haeigtol Hemf §& enafy be diffeanpll cither in a

ggx%rlel Sma.ﬁapé)srﬂtby@g%%(e f tﬁ}e uddd’ (silaéx%ly ﬁ%?ﬁleyor uﬁ&é}%@&wa\re
IS, (B iBgt S Al TS mﬁ‘é&‘*‘éﬁ% c P‘F Shaption

Mﬁhﬁ%&ﬁ@ﬂg@abggaﬁﬁgordlng to another enbodlnent sone
erei

conmpounds  havi n l,S
oy B s n e PRRR e A At Rre SRS C B ' st
tod muprapare compowididan eone etsp aratitin a@@r@nﬁﬁ@ttée GﬁuEfU@fl’mJI a
VI and reaction of this carbamaffg with 15 a conpound

of fornula IV according to theRéguation: R R4 R4 R4
MHN RS R 4s RR5 Rg 0 --~FR ,~N 0~, R N ORz N

NR6 NRa RB-OHR R IrN ~R-B R1"L_(11) (@

48
R

]
;L.ﬂ1 5

’?17 R N O
4a vl R
;iijjxa HN/l;P4§+ O RKH\N/J;’4f

"y

This reaction can be carried out using a slight excess of nucleophile IV (1.2 eq
usually required), an excess of aldehyde RECHO (4 eq usually required) and carbamate
VI as a catalyst (10 mol % are usually used but the amount of catalyst can be easily
reduced) in an inert solvent such as acetonitrile under microwave irradiation (100 W
irradiation is usually enough to insure the complete consumption of the starting
pyrrolidone V). Note that conventional heating of the reaction mixture versus
microwave iradiation can also be used. N,N-disubstituted carbamoyl chloride can also
be used as a catalyst instead of carbamate VL

C. According to another embodiment, some compounds having the general
formula I wherein R® and R7 are linked together to form a Cg._g cycloalkyl and RS 15
hydrogen may be prepared by cyclisation of a compound of formula VII according to

the equation:

HNT R : N N 2
RBRT N/.%'Ra gkN/g»R
1);‘N 1)——\“
R qvin [0)
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R17 wherein R16 and R17 are independently sel ected
from hydrogen; C1-20 alkyl; aryl or together forma
heterocycle; R4, Rita, R5 and R6 having the sane
definitions as described above. 20 This reaction for
the synthesis of the carbamate VI may be carried out
under any conventi onal nethgg known to the person
skilled in the art or as des€ribed in US 3,903, 110.
Reaction of carbamate VI with an im dazole derivative
of f offivisl readtivh ceay beearrtsdroul geing petassiLp [gpibenge P et in an
so1v§§ (suct} Q%nﬁ%f&@ﬂanga%&k CarBgSH R 26 A& Bc5°d. N
m X1 n e car

wth an

nucl ed&prprand ef foomula ¥ may RedieRarsH Ws@’zorflﬁonaﬁ%u?oglqoﬁgd of

eanphiever s.rﬁlll’féﬁdtmiﬁtolf gt dfrebfvadiog almtiw:mge oﬁgmﬁsﬁ w\ztl)am n
n rt.solve suc rile an in heatin

?%daz& Pf f?}rmula?%accorcpng gg&l%gbltl g9

rrperat e in a 4

conventi gnal apparatus| %% 22 upder crowav§
i rradiafion (100 Wirradiation 15 udlia yaenﬁqéﬁ"ﬁgk
i nsur eR" onpl ete cpRSTREpPLY on o@/%ﬂe|§tarﬁf Q0
carbanﬁ%eH *0 —t-he- caPAr |, CTOprsion—onsi sts ijn [
heating a m xture of cenpourid Il|{and a slight g

of nucl egpfitbg 1V (1.2 eqRﬁghall required) in R §__
presence a catal yti c. anbunt 5 carbamat e Vk!
(note thaW'fhe pyrrol i done ®®iety of Il and VI may gy
di ff emlﬂr)ea&iohimﬁybercaﬁi&lmemﬂ&smbﬂ inapparatus (refl ux

of t heised cfigofvm%h”a bk bRAref oy 4RO Chn B G AN B od

i rradiatt n I's usua 'y enough to
|ngwnénthﬁPQﬁ9ﬁﬁk@P@ht§W§Ehpt|on of the starting

carbamate VI). - an alternative to the catalytic
et ho 'S t ”ergﬁeém SNt SBM Qcomgé&d?h% ﬁgral
to pr In a oneé sté action accordi n

tforniHe I wqaam ts apAdo GCHpGH maRmerepa@dﬁwér%foméﬁona
RbroWind o8 HNL \ R3 + ~0 RR-N.R N j/ 'N 3 HRs
RHN (V) (I1V) R

R4
RN 0 X)
NN —R?
0 1);‘~ N
R
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.

o
rit~

E. According to another embadiment, some compounds having the general
formula I wherein R7 1s H and R4, R4 and RS form together with the 2-oxo-1-
pyrrolidine ring the following 1,3-dihydro-2H-indol-2-one cycle
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This reaction can be carried out using a slight excess
of nucleophile IV (1.2 eq wusually required), an
excess of al dehyde R6CHO (4 eq usually required) and
carbanmate VI as a catalyst (10 nol % are usually used
but the anobunt of catalyst can be easily 15 reduced)
in an inert solvent such as acetonitrile under

m crowave irradiation (100 Wgqrradiation Is usually
enough to insure the conpl ete consunption of the

starti rro one nventjon

neat i rig 67 ¥ B3R Pttt o rrwo e LB Rk iAo denyde of
i formdi At ICH emardinsto theequetion: N N- di subst i t ut ed

carbanDyI chloride can also be used as a catal yst

instead of carbgmate VI. 20 C. According to another
enbodi nent , sggp ompounds havi ng the,general fornula

| wherein R6 d R7\are |inked togetﬁ to forma C3.6
cycl oal kyl andR°R5 M Chydr ogely may B& prapar ed by

cyclisation of a cpnmpound ook mul a grding to
the equati on: NR R Rae—-Br—HN HNORZ N G 2 ReliN R3
ReR N\ R N 2 h%!R~ (1) 23 &F ction may
be carried out u5| ‘otaSS|un1carbona$e se in

an inert solven ieh.as DVF) at tenpeg@at ufe ranging
from20 Cto 10 C ound of fornmula VIl may be
pr epar ed by chloratfbn08¥ a compound of fornula VIII

d f t di d
For mul 19 P PhrAEL BB PSP badp thepgreon
tadrillefdn dpmti on: R2 Ra Ra Ra HNCN R r Ras Raa Br
Br Br dBmpobiMis &io@Raa EiNo{Epiied By réiucBEREh BfRiha B

g@F&g &b (IX) R1L (VII) his reaction may be can-1Ied
3“Uescribed in A Coppound of formula VIII may be
prepared by any conventi | et hod

Ra

R

a)\

, ? :N (X

This reaction may be performed according to any method known to the person
skilied 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

]

e

N
R
10

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

Accordi ng to anot her enbodi nent, sone conpounds havi ng
the general formula | wherein R6 is am do or CH2CH

may be prepared by transformation of a conpound of
formula (I1X) Ra Ra RS NORI~z (IX) RISBANRs R1 N

15 wherein R18 is a C-4 alkyl, preferably methyl or
ethyl. 'These transformati ons may be perfornmed

according to any nmethod known to the person skilled

i n t hCompowids ideords K mey afdiisiaed Epmdhe ersrreporgigrompound

P FRRKINOS Radhig b 19 Bemed 8howi2f the paisba stinvdertae artR7
is Hand R4, Rda and R5 formtogether with the

2-0x0-1- pyrrolidine ring the foll ow ng

1, 3- dithydesd2ih fongl@lthe?- @fidoyaitesizse cRuRaedRybaving theQgeneral
N. e 24 ma e pr Lon of a

YR e PpRT (W CERE i PEREEbRD O O g

RI CHO (@sempermipl fomubael Bpiglnifons -@a=Cliymaghe P’iﬁeafejin%"m the

RA" a ~voffespondin©BAmMindly forfiala\l witdPetiRBRRs-(Rby-CRrHY byRrealinent

R10 (X)) 5 This reaction may be perforned according to
any metHot ®fown to the person skilled in the art.

Conpo ubidsetigfithicomnttgizalexeripaiehmay be padiagd Hying dglfds indfleOH for

of a Qﬁ@%‘ﬁﬁgis% corresponding methylsulfinyl-imidazol derivative of formula I;
{c) 1H-imidazole-2-carboxylic acid alkyl ester derivatives of formula I may be
transformed into the corresponding amides or into the corresponding alcohol;
(d) nitro-imidazoles dertvatives of formula I can be reduced by hydrogen in the
presence of Pd/C into the corresponding amino-imidazoles derivatives
according to any method known to the person skilled in the art.
{e) compound of formula I wherein RO is -CHgNg may be prepared from the
corresponding compound of formula I wherein RE is -CHoOH, using a

mesylate intermediate of formula (XV).
4

R
8
R N Ope
tgc\S,o\v,l\N N g
C? \\O );-

RN

{Xv}
() compounds of formula I wherein R2 and/or R3 is -NHCOR19, R19 being an
alkyl or an aryl group, may be prepared by Curtius rearrangement of the
corresponding acid wherein at least one of the substituent R? or R is -COOH,
under any condition known to the person skilled in the art {for example by
action of diphenylphosphorazidate and triethylamine and quenching in situ by

an alcohol (R190H) as described in: Kim D., Weinreb S.M., J. Org. Chem.

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

being an alkyl or an aryl group, may. be prepared by selective reduction of the
corresponding amide (RZ and/or R® s -CONHg) or nitrile (R2 and/or RS is -
CN} of formula [ into the aminomethyl derivative of formula I (R? and/or RS is -
CHoNHy), and reaction with an acid chloride under any condition known to the
person skilled in the art.
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formula XIl. R4 Roe RE. NO R6 NH NO2 (XIl) R RO
R10 10 This reaction may be perforned according to
any met hod known to the person skilled in the art.

Compounds of fornula X1 nmay be prepared by reaction

of an amno derivative of forrmula XIlIl with a
conpound of formula XV according to the equation R4
Rida RAR5 O Rore RBNO2 RNgg' O+ --~ RBNH1 Ra

(R RBN®R Re" \NHZ 10 | (XIIl) (XIV) Ra R* RI10
Xl This re e_per d acc rdn

oy ol SRk PR  FbeatR? 401"%‘3*%3? a5 piipdrgd by
Conpoufetyatién pitherudraesybridingrayd whereint B aad/ driRSs t ¢ROH and
Cor r esRARAN Gtk grﬁﬁmﬁopg‘ec&mw&ﬁnk Lhdacee" Gh(ﬂﬁoﬁ EnéiWto the

met hod _known to person skilled in the art

Accor dPH§o? M‘?ﬁjo‘f‘ﬁ]é?a%nbodl ment, sone corrpounds haV| ng

t he gefevaipouts @ foruta llwmgmkﬁé amﬂﬁ:ﬁaieeld -8y OH eyl e t@épared
group [ ul-a, | g
wher ei ltrﬁs Z'ﬁ ¢ 9& %&% e pg%gg]r ggieafgrone ﬁhe substituents R
cor r espo }Snﬁfb@ﬁlﬁéﬂaﬁﬁ}l FCCrd g any capeiios; IWORII tp ghe person

- CH2- Glinilfedl th)thd &&&bf@@hple%ﬁrﬁa@oﬁ%%n—éﬁ \NF in THF at room
e 98 Gy B R S 5
met hyl @Wmiylth'r mrm@dﬂledem ket sy wfrsdoor mul a |

G. According to another embodiment, some compounds having the general
formula I wherein B2 and RS form together with the imidazole ring the following 1H-
benzimidazole cycle

2 R

R
NNyR "
1/‘;—1\[ ){"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-diflucro-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-cne; 4-(3-fluorc-phenyl}- 1-hydroxymethyl-pyrrolidin-2-one; 4-{4-chloro-
phenyl)-1-hydroxymethyl-pyrrolidin-2-one; 4-(4-fluoro-phenyl)- 1-hydroxymethyl-
pyrroiidin-2-one; 4-3,5-difluoro-phenyl)-1-hydroxymethyl-pyrrolidin-2-one; 1-
hydroxymethyl-4-(2,3,5-triflucro-phenyl)-pyrrolidin-2-nne: 1-hydroxymethyl-4-(2,3.4-
trifluoro-phenyl)-pyrrolidin-2-one; 4-(3-chloro-4-fluoro-phenyl)- L-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-triflucro-
phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 4-(3-azido-2,4-difluoro-phenyl)-1-
hydroxymethyl-pyrrolidin-2-one; B-chloro-1-hydroxymethyl-1,3-dihydro-indol-2-one;
1-(hydroxymethyl}- 1,3-dthydro-2H-indol-2-one; 4-chloro-1-hydroxymethyl-1,8-
dihydro-indol-2-one; 4-fluoro-1-hydroxymethyl-1,3-dihydro-indol-2-one; 5-bromo-1-
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(c) 1Him dazol e-2-carboxylic acid al kyl ester
derivatives of formula | nmay be transforned into the
correspondi ng am des or into the corresponding

al cohol; (c!) nitro-imdazoles derivatives of formula

|1 can be reduced by hydrogen in the presence of Pd/C .

into the correspondi ng am no-i m dazol es derivatives 15
according to any nethod knowA7to the person skilled in
the art. (e) conpound of fornula | wherein R6 is

bl dtRN- 1@@%@%@91 g- Bﬁénﬂﬂyemxyﬁem@smmﬁlhﬂg a- dihydro -indol-

R P o Tty k2 B G oR i) S df o fRbiigloft.

0R2 M3 G LD eRBodigpnd, tBe REsert ¥WentiROcqnitrng eiroopmitissiof

[ and/or R3 is -NHCOR19, R19 being
an %%i 1A%#w§§ﬁ%§¥ﬁagro yp, may be prepared by Curtius
rearrangenent of the cqrxesponding add wherein at
| east one of the substiftuént\R2 or R3 is -000H, under
any condition known to°theer&en skilled in the art
(for exanple by action of dip enylpho@ﬁhora2|date and
triethylam ne and quenchr sby 25 an al coho
(R190H) as described in: Kim Winreb S M, J. Og.
Chem (1978), 43, 125). (§ conpounds of fornula I

wher el g R Bﬁlﬁ@%c?fﬂ R ﬁ:ﬁced E%a%&% 1; &1, R2, RS,

al kyl “qr "an ar roup ective
R& s06 & 8wy "fterﬁéme@@?#%%‘ﬁoﬁ# CF@'lbs eve( R2 nd/or R3 is
CONI—BI) Rérarm RBida@ foduh 2ogutichr OFittRBhd $mid3fblCng ahe following 1H-
or ul .a |n o the am nonet hyl derivative of fornula I
RZ"an 87 Is - CH2NH2), and reaction with an acid
chl ori de under any condition known to the person

skilled in the art. 26 (h) conpounds ogafor' | a
wherein R2 and/ or is amdo are prepare 1
activation of the€orresponding acid wher R and/or
R3 is -COON and \re ction with a pri maf secondary

am ne under an 1~.€omidi ti on known to th qrsoR'ski | | ed
in the art. compounds of formula R wherein R2

and/ 0L gﬂ 1§8 Mwaﬂﬁﬁlbﬁa&r\tﬁp ?deﬁrﬁ%tag Qescribed above.
correspon ng COITpOUﬂ wherei n at east one of the

subst It awhipes epgpodiment, the present invention concerns the following synthesis
intermediate of formula VII: 4-bromo-N-(1-imidazol-1-yl-cyclopropyl)-butyramide.

In another embodiment, the present invention concerns also synthesls

intermediates of formula X
R
15/0\‘H\N/%-'R

wherein R12 is a C 1 4 alkyl;
R!, RZ and R3 have the same definitions as described above;
or R* and RS can form together with the imidazole ring the following 1H-

benzimidazole cycle
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4-(3 | or
pyrroﬂ%

or R3 is -CH20Si Me2t Bu, according to any condition
known to the person skilled in the art, for exanple
by reaction with n-BudNF in THE at room tenperature.
Such transformati ons may be perfornmed according to any
met hod 10 known to the person skilled in the art any
person. G According to another enbodi nent, sone
conmpounds havi ng the general 2 ornmula | wherein R2 and
R3 formtogether with the imdazole ring the foll ow ng
1H benzimi dazole cycle 2 Re Rro NL \ R&,N® R/ _N
IAN Ri 15 HO mayrbe prepared by react af a
compound of fornul (H) with carbonyldii C
This reaction may\ b&-pBr f or med accordi nguts
known to the perssSn skilled in the art.}=20 InRanother
enbodi nent, the present i nvention conﬁérns'the

fol |l ow ng syrgZ Int rrredl ates of formul

4-(2- bV BFFsl: _qﬁwgmf H@,pescnbed above;

pyr r ol il R, 2&4@%.'1:1 R5 have the same definitions as described above;

1- (hyd b 4- I Folidin-
2. one: it FRe dh ko Rt rodghls SRb O BARRE AR Ll e
m@malloﬁ*@pﬁe@ ndat-therr eyfi¢net hyl - pyrrol i di n- 2- one;
4- (3-fl uoro-phenyl) - 1-hydroxynet hyl - pyrrolldln 2-one;
4-(4-chloro 25

phenyl ) - 1- hydr oxyngt hyl - pyrrol i di n- 2Ro e,

4- (4-fl uor o- phengte) A1- hydr oxynet hyl - p i n-2- ;
4- (3, 5-di fl uor o- phenyT) - 1- hydr oxynet'ty /rrg idin-2-0
ne; 1- hydroxyne @, 3, 5-trifluq 0- aWenﬁl)

-pyrrolidin-2-one: 1- ydroxynethyl 4- 62 3, 4-
trifl u@ﬁ&eﬁ@%’hﬁ R1ALQH RAB Buds ’ﬁl@ %ame deﬁnitions as defined above,
gu‘ﬁmgntp lt]'le r%%egentl mvé/n%ro ncemsy the following synthesis

4infegmagdigie ¢f Lﬂ@mﬂqolﬁ emydapell-yiy(ehogx ¢rpeodylbypelidinl ivll facetfe arid
NGhylles B, _ .
hydr oxynet hyl -4- (2, 4, 5-trifl uoro-phenyl)-pyrrolidin-2-
one; 4-(3-azido-2,4,6-trifluoro-
pheny | Ih-ghothed edkydmerty thepyeseot indéntioR comeyns also synthesis
AplcAaat o 2ida dibhuor o pheny! ) -1
roxynethy pyrroliding2-one;

5 chl or o- 1- hydroxynethyh, 3-di hydr o-i ndol - 2- one;
1- (hydroxynet hyl)-1, 3- dft ydr o- 2H i ndol - 2- one;
4- chi or o- 1- hydr oxynet hy#=1 g hydr o- i ndol - 2- one;
4-f| uoro- 1- hydr oxynet hyl - 1, 3- dl hydr o-i ndol - 2- one;
5-brono-1 27 hydroxynethﬁ - INtB- di hydr o: fndo - 2- one;
1- hydr oxynet hyl - 5- net hyl ¢ i hydr o-i - 2-one and
1- hydr oxymet hyl - 5- ( 2- net hyl azol - 4-yl)-1, 3-di hydr o-
i ndol - 2-one. | n anot her 16 -fgh, t he present
i nvention concerns al so 3& ' i nter nedi at es of
formula VII R4

wherein R%, réa, RS, RE, R, R®, R10 and R11 have the same definitions as

described above; or R4, R48 and RS can form together with the 2-oxo-1-pyrrolidine
ring the following 1,3-dihydro-2H-indol-2-one cycle

12
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Rda Br- O HNs ~ (VIl) ReR "NRg R N 5 wherein R6
and R7 are linked together to forma C3_6 cycl oal kyl;
R, R2, R3, R4 and R4a have the sane definitions as
descri bed above: or R2 and R3 can formtogether with
the i mdazole ring the follow ng 1H benzi m dazol e
cycle 10 RR RRo fJ-\-R3 ,Nd ~NL R wherein RS,
R9, R10 and RI | have the sane definitions as
described above. |In another embodi ment, the pregent
i nvention concerns the foll ow ng synt heS| sRY
i nternedi ateryf formula VII:
4- br ono- N- (@i azol -1-yl -cycl opr opyl ) - &Y
I n anot her [ t, the present invention ontet ns
al so synthesis N nt ewm@eﬂﬁsasgr@jp dr@oritmia X R R4a R6
INO 2 .L X n
C 1-4 a]il i{%lb‘ kl?ﬁgﬁa %5 have ﬁ%mg\ég?rigm mééam% dhove.
as deslérafnﬁ‘é@f a@@v@me%ﬂﬁrprﬁznhwaermn@alﬁceﬁ@rthﬁM@&*méwnthesw
Whtefmbdetel drifstared 21 (9- mmbﬂ@enﬁrmtd . Nrodfkpyrrolidin-1-
%n2|m}dazole cycle 28 Rz ;R Rro "N R3 RL/~N1 Rn
RReTaR8, R9, RIO and R I have the same
def i ni Imagn@wagmbg@mpmtbé@: mtreveinvention concerns also synthesis

intermediates of formula X1

R* “NH Xy

R1D
wherein R%, R42, RS, r6, RE, R9, R10 and R11 have the same definitions as
described above; or R4, R42 and R5 can form together with the 2-oxo-1-pyrrolidine
ring the following 1,3-dihydro-2H-indol-2-one cycle

12

R
R“ﬁl RM
R® o NSO

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

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

In another embodiment, the present invention concern the following synthesis
intermediates: 1-(4-methoxy-benzyl)-5-oxo-pyrralidine-3-carbaldehyde; 4-(2,2-difluoro-
vinyl)- 1-{4-methoxy-benzyl)-pyrrolidin-2-one; 4-(2,2-difluore-vinyl)-pyrrolidin-2-one; 4-
(2-bromo-2,2-diflucro-ethyl)-pyrrolidin-2-one; (4-bromo-2,8-difluore-phenyl)-
pyrrolidin-1-yl-diazene; 6-bromo-2,4-difluoro-3-(pyrrolidin- 1-ylazo)-benzaldehyde; 3-
[6-bromo-2,4-difluoro-3-(pyrrolidin-1-ylazo)-phenyl]-acrylic acid ethyl ester; 3-[6-
bromo-2,4-difluoro-3-{pyrrolidin- 1-ylazo}-phenyll-4-nitro-butyzic acid ethyl ester; 4-



and R4, Rd4a and R5 have the sanme definitions as

descri bed above; or R4, R4a and R5 can form together
with the 2-oxo-1-pyrrolidine ring the 5 follow ng

1, 3-di hydro- 2Hi ndol - 2-one cycle 12 Ri Ra R14 Ra N
O R a Na Owherein R12, R13, R14 and R15 have the sane
definitions as defined above. In another enbodi nent,
the present invention concerngOthe followi ng synthesis
10 internediate of fornula X

i []3 %ﬁﬂorél-a)(ﬂm{c%af?f(f’ ﬂzcgfp(ﬂ%l Moh@ﬁx'—ﬁbﬁ\? b=(¥labaa el | Hﬁluor&
bR R e +drr§%99§\ty~H#ﬁfé&?}@gﬁ%mf@sﬂ%@fqﬁ&%d% fycrosy-(2-
f qu‘i‘ﬂl-lpaom -pRrdlidilR141)-degtid\NDid 8BYi-estdrlaii B-akiRorhethyl-4-Reypll-
%& oherein R4, Rda, R5, R6, R8, R9, RIO and Rl
ave t sanme definitions as described above; or
R4, Rl PR BORBeEm RS Hhntcegetunds opfermuipend their pharmaceuttcally
2a@%PtableBAlts @td WHefi in & bidgetf H@hﬁﬂhdt&ﬂﬁw d@sorders
1 3- d%]é/dro 2 d0| E&rgP %‘yﬁiﬂﬁt‘hﬁiglﬁﬁ 9nareuse Ll‘rfo(r)the
treatment of epﬂepsy, epﬂeptogenesxs seizure disorders and convulsions.

These compounds may also be used for the treatment of Parkinson’s disease,
These compounds may also be used for the treatment of dyskinesia induced by
dopamine replacement therapy, tardive dyskinesta induced by administration of
neuroleptic drugs or Huntington Chores.

The present invention also concerns use of a compound haﬁng the formulia I
for the manufacture of a medicament for the treatment and prevention of epilepsy,
eplleptogenesis, selzure disorders, convulsions, Parkinson's disease, dyskinesia
induced by dopamine replacement therapy, tardive dyskinesia induced by
administration of neurcleptic drugs, Huntington Chorea, and other neurological
disorders including bipolar disorders, manta, depression, anxiety, attenton deficit
hyperactivity disorder (ADHD), migraine, trigeminal and other neuralgia, chronic pain,
neuropathic pain, cerebral ischemia, cardiac arrhythmia, myotonia, cocaine abuse,
stroke, myoclonus, tremor, essential tremor, simple or complex tics, Tourette
syndrome, restless leg syndrome and other movement disorders, neonatal cerebral
haemorrhage, amyotrophic lateral sclerosis, spasticity and degenerative diseases,
bronchial asthma, asthmatic status and allergic bronchitis, asthmatic syndrome,
bronchial hyperreactivity and bronchospastic syndromes as well as allergic and
vasomotor rhinitis and rhinoconjunctivitis.

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

Thus, the present invention also concerns a compound having the formula I or
a pharmaceutically acceptable salt thereof as defined above for use as a medicament,
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O 5 5N RN represents a group of fornmula R
wherein R12, R13, Rl14 and R15 have the sane
definitions as defined above. |n another enbodi nent,
the present invention concerns the follow ng synthesis
internedi ate of fornula Xl : _

(2-am nophenyl ) ((2- oxo-4-propy]-pyrrolidin-1 5

yl)met hyl }am ne. In anot her enbodi ment, the present

e LT L S —
RifffornRilo [ $0a. phamealcmtﬁé.lly Raaptabls salRBherds for RRe mBh@asnek of a
ng;di 5 V@nttf%etg Lnge?xo bf‘ﬁéi:&i %.nd gﬁ%? ?Jﬁ&%grs%%}\_{%s m%nhoned

Rda an rmtoge er w t
?Q?Y“olpyrrolldlne ring the foll ow ng
1, 3- diayEieddk mqﬁbseat DRet®YICofedrds thRiusd of £R88nditid oRormula

Q R5 N R14 and
Ve kol et RREHENE o Grncl? gl R B cament
db B tneainent af épifzﬁpézs éﬁqumwmérﬂiseew dikiresias migreine, tremor,

f abdriah agmsayrﬁ | @sordend, %P@ﬁ’d?atjﬁ RlrdpRfidip ﬁn&ﬂbmncmal
(2 mtro(? xo4prop pyrrolldln- -
)

°§Frot her enbodi ment, the present
[ nv e nt’li'l-m_nnctbndmcpf tihe ingerftohlcomprige aa;umrdaaraﬁm to20mammal (preferably

[
o abgve mentioned conditions or disorders fac v,
1- (4-.met hoxy- benzyl ) -5-o0xo- pyrrolidi ne- CCarbal 8”? %Iré

&cegdgl_gotp @%W@ﬁogliﬁﬁxp)amoun sufficient to alleviate or prevent ’rhe disorder
Jor(céndrebdnoXy- benzyl ) - pyrrol i din- 2 one

4 2,

5 LSRG ¥ BASRY RO BE LR o o dome s
(iﬂ B?‘&ﬁﬁ’ﬂQ ngt liited jgroge BPTERIPITE Thpr08P me; preferghly 8F 4o/ 50amg of
&caﬁ@ﬂigre’al@dﬁgéﬁduu@a@ageieﬁyrrol i din-I-ylazo)-benzal dehy

[6 br OS -  HERAEPER 83 oA TR CHRS Tt R BRREAPY) - a
drophivéacicite¢atpdnt] ester; 3-[6 25

br oo va_’y Goobiti b Ue hﬁaﬁréﬂﬁﬁéﬁf £l iRy b-MhegOy sk epfo of a
c{lsor ero¥r| C dd ethyl ester; 4

conditio

By “prophylactic” is meant prevention of the occurrence or recurrence of a
disorder or condition.

The term “epilepsy” as used herein refers to a chronic neurologic condition
characterised by unprovoked, recurrent epileptic seizures. An epileptc selzure is the
manisfestation of an abnormal and excessive 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. Seizures can be “nonepileptic” when evoked in
a normal brain by conditions such as high fever or exposure to toxins or “epileptic”
when evoked without evident provocation.

The term “seizure” as used herein refers to a transient alieraticn of behaviour
due to the disordered, synchronous, and rhytiunic firing of populations of brain
neurones,

The term “Parkinsonian symptoms” relates to a syndrome characterised by
slowness of movement (bradykinesia), rigidity and / or tremor. Parkinsonian
symptoms are seen in a variety of conditions, most commonly in idiopathic
parkinsonism (i.e. Parkinson's Disease) but also following treatment of schizophrenia,
exposure‘to toxing/drugs and head injury. It is widely appreclated that the primary
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[2,4-difluoro-3-(pyrrolidin-1-ylazo)-phenyl]-pyrrolid
n- 2-one; 4-(3-azido-2,4-difluoro-

phenyl ) - pyrrolidin-2-one;

“4- brono- N- ( 1- hydr oxy-cycl opropyl ) - but yram de;

hydr oxy- (2- oxo-4-propyl-pyrrolidin-l-yl)-acetic add
et hyl ester and 1-am nonet hyl S4- propyl -
pyrrolidin-2-one. 5 It has now been found that
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t D@@N’@[ﬁﬁ dcﬁfan@@é A RBRYs) a8 BytheRiage &@@ﬂnﬁentﬁ&ﬂ' Patk@ison's disease

di S‘g ‘g{ 5 % *ﬁ%g,ﬂ%é%osngszc%gjﬁﬁw%% ou g@c\{r o?]i% of ps%:lentq

TmmmmwSMy dinbag. Bewarse dOﬁ@nmﬁ‘r@lweaanh‘gmmmﬁts do
dy sl 1R 1Rnk LGRSy %ﬂ%@ﬂg &%mr@&ha&ﬁmmem%ﬁ Meiude a

tardi ve dy ski nesi a"i nduced adm ni stration_of

N6 Eﬁ P%thﬁ F‘Bﬁ PAPHNIHAD ‘?ﬁ%‘ia@h"féﬁﬁ freatmenf, @%P’é’fé’ﬁ?‘“ ance of a
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fg egia% for the manufacture of a rredl carrent for the
treatnent and prevention of epil epsy

epi | eptlegyepasiyskingsiay it defigied ¢ dhe éeVCEEWHF i1 g §gbject of abnormal
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a{éiﬁxﬁﬁ{&énem%%g cocai ne abuse, stroke,
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tics, mﬁeﬁtl@igr%lﬁﬁ disdied bersiy peans 3 Ugerdyr fPrETETISFHPY
ofehﬁfreﬂmt&i’cmmbf b dadhadehst vaneeidely ah irtensttdpr fedquency, and duration.
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aBUHRIRL YoRERE Phenaiabia aus gr Bhaserbioble: I ©omeestnifiey ere preceded

SMﬁ @k QBRcialsd Wt Metiicidgiday AeT headisttirbahced) dMigraine headache may
{‘Eh OSAARL &; a?:‘éﬂg‘}ﬁ’ g@&ﬁ aﬁle"i’ﬁlemaa{% Qf ]!—Ie%dgéh% Mty @ms, 1088)

SOFTD or rntni I hoconj unc

add$8liﬁ€t§n1ﬂgltah£e ‘@m@@ddgsw&@#&wﬁ@ atnd mlﬁ@mew&lmt 8wrarfggmmon
dln@aigt@) eUsStﬁg rrfajHr ty';sers R ing, fjl\@faiﬁ@ﬂﬂl@ bl &ﬁ&lsts of a headache
| soraers i ar i sorders
i Fercaaed Stttk aB SsBi, oo sestt. oF ok szmplpey o the
dalssenckeef sGADsiDrptoms gihailveadache isgalitdalgrainelwithégraus

neur al G fper hﬁiﬁ&hﬁd@@(‘d&s BEUERRRL &b Cerl@ tdhoSERBRYRL classified
i schem a cardirac arrhythma, nyotani apgﬂﬁocal ne

aiMaod Blsprsiess aceprsingigdhe blaghgstic apd Statiscnl Mapypipf Mental

- SDniﬁi'dErsO “ith editigal EMaguiostts anBolinidtical Myl om,,ntammdueas (DSM-TV

35

C er é% %qﬁrgﬂgﬁgtﬂg%ﬂ%ot r 05}:&“%9‘:1 2%?12 fé? ﬁlsgi'ders are

spastally cbs«racféﬁaedd@gm@é%@?w feﬂggfera% epeatpd Bﬁcﬂa laast two) episodes
aft vk ttﬁﬁialﬁlﬁﬂﬂ?d IeypeteabitihilAn Chcﬂh{yeatrml :ﬁockara@a emb&ﬂy&ﬁsmbed

bﬁ’gﬁq@ﬁ&g‘%’g‘ cons? %& %.L@Ir'}l% g)lgcfaa!ﬂgh%/ gte |01¥ Iof %0&{] and increased

I'C syn
energy and activity (mania or hypomania), and in other occasions a lowering of mood

and decreased energy and activity (depression). Bipolar disorders are separated into
four main categories in the DSM-IV (bipolar I disorder, bipolar II disorder, cyclothymia,
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as allergic and vasonotor rhinitis and

rhi noconjunetivitis. Thus, the present invention also
concerns a conmpound having the formula | or a
pharmaceutically acceptable salt thereof as defined
above for use as a nedicanent. 31 1In a further

aspect, the present invention concerns also the use of

a compound of forrmula | or a 6ﬁarnaceutically
acceptable salt thereof for the manufacture of a

medd bmwiwdifooters het dtheatsempecilfd).neur ol ogi cal and ot her

di sor def,s 1S HCth-a%: dPRdab-00g HsedAROME ref@ds kdla BREHEGHRE during

the present 1 nvention concerns the %s of a conpound
oMy thgreds ap abporgaly apfReEtsd% PSR EE CEPRREHI coTdERble mood
t ethendnsiob prdshieredapetn ahd beydbbmatonegliatianent  for the
tr ea.t m%Hct: te%fn y gll?(ln%gﬁé{’, &E ere‘&' l{ge% re%erg Eosg %g'eexh‘eme manic episode,
dyski nest a, m gt aine, ' £F emor, essential trenor,
bviibl lewerdiradrdeeveritichr oni ¢ pai n, neuropat hic pain, or
br onchipgl terma‘%am%b&_s&{re é};‘i&o@é‘g h& ugeﬁﬂﬁi'éhh Odtrs td 0 pdhA&a of at
thq?s fé%he [ V§Pﬁ%on c&g%nkse agmnlstratlonft,otat
iEor VERE BREITE WA ROt BTG MO Bioles of mtefest or
nmpletsi1om dal nentydill actimisies wittlisigms dbimpairet carceumnpgiymrad psychomotor
acGAAbRg to the invention in an anount sufficient to
alleviate or prevent the disorder or condition. The
conpouhBe PS¢ Bk FPiRae y A sRdhetsr Felgs foe BRIy itmglagting at
Uldabt D@sék)en whichthe difftetineteudbirtgtiit a Beinid éppdotie dnd Graneajor

c i ing. 0 preferably 25 to 500 ng of

agtlg%&kh F%g%gﬁ%gﬁgﬁg%ﬁft dosage form_ The term

"t reat FBA im\a“ghwst@aoaﬁé’raéiqﬁed herrindefersda tha sopditiopggidngfly being

aff:pgxﬂé&ﬂ_i‘s}’i &i6édse phdcadd diktiict frbiy dcGi¢rpain. Convension@Rtefined as

efficacy in treati a_current tomatic |

ety AR nisPete PR e Bofi B pr RKTRE B S B8, BOBhefterea

nelam it dheptowhof thetiedivdedredinescthal the eeir s @pns tobe 2

ﬂb&@fs@&ﬁ prft of ﬂ%’h@' Tve®tor tﬁ@ﬁré&@éaﬁle'l'fﬁﬁké_ . 808 )ﬁ'lé_el?f@hdt%ﬁtﬂajorlty of
rein refers, to a chronic neurql ogi c_can n

LR e Sy RO R FPE Sy RIS povally harder to

stieziuthes acie seprtiepainc sei zure is the 25

mani st g5l ad0Re@bpdRicP R s fRG iR ¥ 6833 Y&in intttated by a
synchroni sed dlscﬂarge of a set of cerebral neurogs; us when

i Pathelogisplchangain; & Rt vhish s'eqpls the RIERSACSH & 1EvSiS
The st facogregibleciavilugexists egivilyer® th adase sdnsatioredferirt &n other

aw@id%?ft%‘f.{gea% e %Lé“pzllo#} Qgstténq el BALAGHRE o Sda cge(%% R ttself off.

peri odic ccqrrgnce el zur es. el zures cCca
" nonepiResrpcticsiefrsdy sREgropnd gtepdipahling ngyrqlqgipal disorders.
CTRE dre GRGuEHE hsGieDRIth BYIefiQF dEidaiRE/ iaclufing @ksd38tver

’ (el(Pni'll a8 tvc'a ﬁi:s;or 0 ot a&%&% é‘&% dﬁé’ﬂggﬁﬂd mrPulse control. Tics

provocati on. éi erm sel z as” use erel. refers
t arednvelumistie sudden; eapid. irepetiyive, Bepdpyibgue sterpgtyPe gnovergents or

O SRLRIRE, TIGYAHE Ra@Fedsd A ehriely)df RinS, iti iffereat durations and
pggglil'!aeast olf %épl%;dty*? rsﬁh{ie motor tics are brief rapld movements that often involve
only one muscle group. Complex motor fics are abrupt movemeunts tixat involve either

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

The activity of the compounds of formula I, or their pharmaceutically
acceptable salts, as anticonvulsants can be determined in the audiogenic seizure
model. The objective of this test is to evaluate the anticonvulsant potential of a
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neurones. The term "Parki 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

schi zophrenia, exposure to téi ns/drugs and head
injury. It is widely appreciated that the primry 32
pa&rﬁﬁénﬁﬂyoytmgﬁs'o\faa@mg é‘éeﬁk%?éb ﬁd&idea%g&mdssuscepume mice, &

%fneratlon raln, he dO am nerg

eHEAPERL IR Wikia refies SANET dﬂ ﬁ‘?la FapdETe! pREagy geraralifg
ThpiBepkBaSeﬂzﬁds e ¢vdRed withagpleeataligeheinical stimulation and the

d ng a8

(AL 36t P 26108 RSN Bpllhe By ot oy o o
a@‘éﬁﬁlif@ii%’}l Ban gagteo Nt Schmidb mBrilepsy Hes B0 3RS I8 L
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AP HoRotO B 165 0t ARMAS0AHE IEHdiag Hoem 4R LBES blonging to the
r fangly o6 5V pageiet.f Aach®d Merabhrafamaideas LR inter urilerstood as

| BRI x@{syen@\{@&@ts such as 10 dysl dnesi as. The

term"™ Inesia” 1s defined as the devel opnent in a
subj ect%cﬂa%ty Hb#er pietbe abeReoneniioned drgtnpsneas of TAyEse be determined
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¥kt s exposed to chronic treatnent W th
neur ol I&@H‘eﬁﬁng dfacds ko R8indds of Bl 6 tBeir 9ﬁﬁmaceuucauy

R b St e SR S T e RSk S5 p Smistered in the

d&skwﬁ&yhasnamyﬁ‘aﬂp@%m@@s a side effect of dopam ne

repl acmé?a&et RES B eriiRHinRas hsmﬁ%géfsgm meé&iog mﬂm

gl% - related novenent disor

ﬂg‘?ﬂaﬁ’é‘calégwg@i&% EPTBPTSIPG 3 elfegtiyy ampeupt of a compound of formula
dhax raamaemaeaaﬂcdﬂ;y KQeptalls saletheral rakibindtion edtied fieartnaedutically
\_I/_%ggptg}tlg Yerdt R CALEPSi ty, frequency, and duration.

attacks are commonly unilateral and are usually
associ 2 REPHIF fIPhaFBReERiEa! compprifion acgering tadhe invention, one or
rAcmeep Eediompoandd of fopids 0phe bh&malcéht&ﬁ]l?a&aﬁlﬁsletsﬂl@ Yhereof is

0 MAth neur ol ogi and
no&aﬁ%%p?%?gan ces %I r%g SLEAHE SRl 2o SHyphtional
Hiuraaeetigy somprondisg @hmuhes kmewarts élm siwéﬂd m«a:w@me
So Ci mﬂaﬂe kiBuedi 88 cafriced A idide ASwid %ﬂqﬂ@f ¥l dePpbiding on the

R Rl B SRR e e
Wi t h desmasntics compbsttotramtmokiag cpinpse: qs reardid thie

qﬂ@ern%ﬁ @b, S &ampixu @L: adﬁﬁﬁét&rea or. peﬁe&lé‘m%yﬂm %travenously.
apsence SucC

‘gg‘é‘l:‘ﬁ‘"é‘lﬁfr&’ ?fael"igé‘dtaﬁf?j‘rsﬁ’r HE“\HFEFFI% P 3813%:3“0‘? Iﬁ’é “}Waﬂy
" bi polPaarmikcsotick cathpastinsetithise airrd] @alifitrdstrationhas ®e solids or

qiqﬁﬁs%'&%aﬁ,l t@?&ka%&ﬁé! be in the form of tablets, pills, dragees, gelatin capsules,
solutions, syrups, chewing-gums and the like.

To this end the active ingredient may be mixed with an inert diluent or a non-
toxic pharmaceutically acceptable carrier such as starch or lactose. Optionally, these
pharmaceutical compositions can also contain a binder such as microcrystalline
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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 IV TM, American Psychiatry Associ ation,

Washi ngton, DC, 1994). Bipolar disorders are

general ly characterlsed by spontaneously triggered
repeated (i.e. at |east two) épl sodes in which the
patient's hyperexm tability, activity and nood are
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E ?h&ﬁ'ﬂﬂiﬁﬂs&r depressive epi sode nearly every day.
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t he
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use einre ain ni
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sensation o n other words, it appears.that
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compul sive di sorder, attention deficit hyperactivity
di sorder and i npulse control. Tics are involuntary,
sudden, rapid, repetitive, nonrhythm c stereotype
novenents or vocalizations. Tics are manifested in a
variety of fornms, wth different durations and 30
degrees of conplexity. Sinple notor tics are brief
rapi d novenents that often in9®lve only one nuscle
group. Conplex motor tics are abrupt novenents that
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coordi pated sequence aof novenents. vocal
EPTBIng ik, B sk gee cagetouad of FERb g akP&}apaiﬂﬁ"geuﬁcaﬂY ‘aceeptable
walt mm@:f aaicthitidaat oftd @afpongd indGolRp hexraVotitditdn B&iiated by GABA
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Flﬁnﬁ‘?ﬁli’?ﬂ(‘ LOscher W & Schmidt D., Epilepsy Res. (1998)
2, 145Bair&iturateBﬂtﬁilhR| phefobhrbil anfpehtopsbaal( 2BSkd caftpound is
?g Results obt ai ned wi th conpounds of fornula
are |n i'cative of a strong pharnmacol ogi cal effect.
Anot h e‘itera@éayxclmuaémommtrw haymicpés sarehiag detvasbsagtide acetate,
a&elivity |s binding to Ievetiracetambinding site

LBS erej nafter SC t forth in U S.
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Meglﬂeﬂ&uﬁ ¥2gdsii8h8hiel GhBEARES aleoazbiBride. Stc), Anbfobutyric

understood as includjng reference to SV2. Act|V|t in
@ﬁ RS TRORSH P)B%@*Hbrlﬂfaicc?ﬁ{dr g %%%Val%ﬁﬁeé@d

beivdttesr aartachazdpmeardspiorg out suitable clinical
trial spd
ria %rhﬁr?edr@,mbgﬁn@mdé OaBroRCIcRR Darbiule dadpbbal o,

15 rel evant art a I cati'on an

oy galgEeqty rsegH-setivm ‘@éaroetﬁ divalproex. Qenpseram, phgpobarbital,
ﬁgﬂﬁh'llﬂhg tmgsﬂas&&naxﬁmmgunds of formula | or their

phar e t

P criB et i oREERIANL R, SR, i Ttarta i et b 000
‘Iﬂglﬁmﬁ ﬁa’lgbhfanomea@ﬁ ?,féq’m%}éﬁbom tion. 20 Therefore,

anot hﬁrcoeﬁmmoﬁe Rir pafentdi8l LnRaRAEHA) waﬁseﬂt}c&%ﬁ{aa&daof

BT SEs oo oI GR 3b b el B Faie & 'to°dd %) welgt
yehpachiacting tobad Welghbeldbp tabpetivml Fort the pexffrrednparenteral
&RPRLRBAS Ofhe\Wobd ke RirRNR [ B E G Hhde Bk Yo 3GFFRE bR ounds of

i l'uent or carrier.
ormulza I.

The daily dose can fall within a wide range of dosage units of compound of
formula I and 15 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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To prepare a pharmaceutical conposition according to

the I nvention, one or 25 nore of the conpounds of

formula | or a pharnmaceutically acceptable salt

thereof is intimately adm xed with a pharnmaceuti cal

di luent or carrier according to conventional

phar maceuti cal conpoundi ng tegml gues known to the

skilled practitioner. Suitable diluents and carriers

may take a wide variety of forns dependi ng on the

desi r dderldigtlendifig acnpovinsls peavidsd bydhig nveglion angd labeligd derivatives

Rﬁéﬁ&tlﬁ?ﬁbe QEerh Vs’ RAABALs 3@ r@@%ﬁf@lﬁ%ﬁdﬁﬁhng the atbﬁity of tested

ositions conpri Si co a 0 e

CRUBART O Sk PBHLR ATEIRG D SP LS Pl PRy,

p ar entieballddyderivaitves of IBS Bgeere psivided by tihis ammestul meay wlsombe
Qﬁﬂ%@@&fi#@i&ﬁql pt gs?t}ﬂle&ﬁig%.i}fn tcm{ {gif}l [?é’h%a or fo single

i ntranasa

ceutica fons SUI or
d?h@Fona@msﬁP%F@IaPWGﬂZ@éﬁmB@aE@f SHEECE: 1 quids and can,

]:jor emﬁFﬂrgsenbﬁvbﬁhdnhﬁeﬁceﬁafdm%%lef phivies IabEmdtﬂ Igands as tools to
Iagee C ul S SVYrI .

e, B AL fer SR RS o,
mglncel@meﬁt:t trestyncpbamd pugvenfion lof the condifipnsiéat fardt heeingon the basis
NP Rord Plefit RABMERS EHE KB riicBGCRP i&akz@l%i@m pi@teisdinRisBSes,

T PG A 1] S TP V] Rt g 2l V2, and

HeCochgrstabVisg tBSbindmiglstit 3 dhe guirstinag sdosglevetivacetam and its

%laﬁl d e ﬁfzdllsﬁfbﬁtlse@?ﬂ‘ kvSHCH B Al gigy tﬁn@&i igom Hssues

| ubrcant SucC as rragne3| um st ear at e, | 1 dant SUC]’]
&ereciilly diraigy Trav gy spprgnalspades. incliding 'é‘H&  Taf rymige. Alternately

S'J:lé: [s0Rerrd m:Ga0dldiet Rersbiis eDdrguhathaligie Bficeies) inedluding human, rat,
V n
LAVGUE S 0Eey A0 o RRREE 8 Mg et
@QWB!?%‘F% Fpasnghrain memkranst.onsh ap pramppEaliapeor hamea biaie
inRengbraA84, (08 bémmuee&ﬁﬁagsm@m PRl drafdgneatihetebl, 8siscially

%}23 t
In C nv'ggfp mglssg%g r arlﬁ%; uc %n %’é 8%‘%@ Pﬁ& {ll%ﬁﬂja&ﬂlg%g
Sotmirabes ool fERgmests g@d éh%ﬁlge}at Wﬁhtlﬁeﬂ‘afﬁcqmpound of formula
amlse%aﬁmd @@9&%& bAscWeteMtiGing mlu@e%ﬁn phﬁs:bmgtsund of
Via usl on C e n

S AR e AR %g&?ﬁwf&ﬂge st B b EnidiEg pmetng
cpprmensatbi' thegireteinc Thowitine serenirg dseasthi dnabln tthtsiclmhtim:sﬁon of new
\g?a}l%rox;%@ag@ﬁ%gﬁgﬂnﬁ%@flgﬁm /@ggf%eepr%@ém ﬂﬁieﬁd%ﬂr‘ﬁlé@ﬂmvides
BT HHbe SyREHLES eSOt pe0 i A repegpsssy for the
ayenicfoshl shzesmlﬂembylledaﬂom@hmhd ofdtrnindx I.(éhflesths GVB isdorm SV2A

Er&ﬁr bée‘ﬁes %P1ege1:9£c O aLiRR! ]r?éﬁllcﬂs%h?ideﬁ Eh gﬁﬁzﬂgtﬁﬁﬁ oy , the

ene di am ne ra-acetl| c aci

SRS VG EharelocTa Rdas (oA SNRSS piaese ey, SR pecsitioaly has
faQﬁglﬁdfﬁHﬁtSvlbﬂﬁiﬁéW@ coﬁ%&n{ﬁﬂf&mﬂ@uch as sodi um chl ori de

or de r?%be V\ﬁsgﬁ e%?also eUt dd s%l toolg n%s géseﬂmgr M&on state

usi ng e fou
ph SYZauitsins aftﬂit@lté#tmh@n wriﬁeaﬂm@mdwgr%ﬁteﬁaphm They abelled-

REAMABASY LE BRLe %meéﬂyqaﬁew@ Exhidples oﬁﬁﬂt&bleht]ﬁhls’:lm\éhﬂs a
frrgqr:l gpglf §C Py j lovesc aqgaepgg%ggfmeogu%p ar IbGI‘otYn and other
conventional labels for assays of this type. A particularly preferred compound for use
in this aspect of the fnvention is [SH]-(+)-4-(3-azido-2,4-difluorophenyl)- 1-(1H-
imidazol- 1-ylmethyl)pyrrolidin-2-one ((3H]-compound 7).

Description of figures (in all figures (+)-4-(3-azido-2,4-difluorophenyl)-1-(1H-
imidazol-1-ylmethyl)pyrrolidin-2-one is referred to as "compound 7" and “compound Z"

orescent
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patient's sex, age, weight and nedical condition, as
wel |l as on the nethod of adm nistration. Thus the
quantity of conpound of fornmula | in conpositions for
oral admnistration is at |least 0.5 % by wei ght and
can be up to 80 % by weight with respect to the total
wei ght of the conposition. 25 In accordance with the
invention it has al so been fo®hd that the conpounds of
formula | or the pharnmaceutically acceptable salts

tshﬁ{cﬁ @br (282-RE=R YA eh AN @dx@ymndmor-ymmmﬂm&bmg to

t t | di
I\L‘BWP Pﬁ#?é Hgggrg)r{:‘é‘ce “é’lg%%fﬂ l}gélu glﬁ&% %g Hﬁég Iscfers H) (S)-(-)-Ct~
mﬁ@-mﬂ-mewmmca@m@smch mzmwnamde@ ﬁhe Km‘tqrﬂati@él

ﬁ&?&%{gget{rgcgtg}g i nvention are antivirals,

spastl (X bacl of en) , anti enet i
ANt | NS oI 4B PR GRS TR ool lomaeugd 7 with rat
aﬁmnr I smbrialiéspr Q’ﬁﬁﬁb W@@ﬁﬁsarmbjld mar &e¢ i cadioligand ratio: B/F

qg? s urﬁllyC% t°8‘§ ?eggﬁg 56 dthg a%gglr I@rﬁ?ﬂ/&s%ay). Bmax =

AT sSSant's
fﬂ%éwek/mg@rm@ma@tﬂé@é)wftm cycl i c antl depressants

(e. 9. Fighr® Q@Hﬂm{] eb degs,t SnRiBiAc) bindtig @@mmhsmg $hdt@o@pound 7

}ﬁ?‘f ;}@ﬁ #bcfgl'oc‘lggé glr In tg&aﬁ%/ Ort)ilé {c ’gm} Y-axis represents
Bl csbampting & bo @8 iféies oofiterdlepidisns eezgeseatsdzo@;bamgl (). Test
%Qggaea%ﬁ@e%ac&am%m:ﬁ@o&%uﬁ&mzb}chl orpr onazi ne),

|C Iald g IC i‘l %2 5 %EB%{STS&? @gﬁgcg ch?ﬁi%rrgbggr?ef ao ﬁg-lsqabeﬁhd by BH]-

Guaipbapd 7. ef-aﬂsrqtresmtﬁ e tradj oanitistty (DEM)-1b igdlclierssnd X-axls
Q'E%ﬂﬁt@%%?%%w sg%e éjﬁibgf- 330 nubfEPhndSHbw¥ % ﬂiéeg%xﬁﬂ@presents the

particular interest in ord ance
wesikion gad Bhesienip Sllpdalinns ohmelesuigh whright: §
| east Figiee ¢depatsh mﬁsofmﬂtmﬂbﬁmbowﬁ Taugh@ s Prabeus |co>:aéd with rat

t |~
AR AR R R el L, P or B R RS oung
rUaBMpsﬁﬁﬁﬁ angt Fea iy ﬁﬁ@@ﬁ?&és oK IPBMT{}%T'PC erhinyg s gpmpound 7
Rtk leaihABneitf. ect on t he corrpounds 5 induci ng neur al

i nhi bl@g%‘g%geéflf @AA to{[s %ﬂ%%lm' Q&d'?gnd [BH]-

many |ve 5 Eat ren
d:pmpdmd & agrgsrtrasthntiardr W@kteéfccﬁdﬂ G‘Fﬂ?é’“@‘f $@Q 5‘1'13 Y axis

d n%% Cglfll bg%g@AZ@ﬂ @5 X AR Ciing Qirél't%.[ra{f ﬁbﬁ]['{lalbélédi O represents the
ed by rec ncl u e fo
SeFEABr A el SEBr kPTG eop LAY g geoipg? & &robe .-
&%H]I- alnw.Ub s dffﬁiscomlmhnd§' nhed grcosst levetivicatpap athi¢hndisplaces the
h@&ﬁ&%ﬂ? o ﬁ%%&)”@ﬁ@%obﬁ@baﬁ%@@aﬂ% ARbefed L9 15 Bletshme experiment
t hereo enzo | d he

azep| nes I ncl

n angapsfedirholpih ard Bhavh thafssa&‘i“‘ati‘%ﬁi’é’l‘ﬁ ampove Big & o
a;pémﬁ&mn&mﬁ 'hfemmcbauzﬁmame{mbe&d ¢8n, mowh tiaogtmence of specific

S
4113%& C%Hgﬁ'%&é{}g? pem % BI tal IIIg §nd2(c FHl
@empgm iadpne, By & la?qthoamd Zﬂl@? Foges leyrtyr @ml

adr engeAirt b@efEANCIORE PIRROMpaHES IR DI oGS diffcrdhe ligands to

%%%Ea%t Svoa etdCSVZC using {3H]-compound 7 as a radioligand. The Y-axis
represerits [3H]-compound 7 bound (% of control) and X-axis represents Log [Drug]
{M). Depicted are the ICgq curves of compound 7 binding to hSV2A (¥) and hSV2C (),
and compound Z binding to hSV2A (M} and hSV2C ({). Note the different affinitles of
compound Z to hSV2A and hSV2C, and the equivalent affinities of compound 7 to
hSV2A and hSvac (),

A
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Anti convul sants include hydantoins (phenytoin,
ethotoin, etc), oxazolidines (trinethadione, etc.),
succi ni m des (ethosuximde, etc.), phenacem des
(phenacem de, 20 acetyl pheneturide, etc.),

sul fonam des (sul thi ame, acetoazol am de, etc.),

am nobutyric acids (e.g.

ganma- am no- bet a- hydr oxybutyri®® acid, etc.), sodium
val proate and derivatives, carbanazepine and so on

Pr lef er Bta@erﬁﬁgfﬁ fﬁjﬁf iHaGhrasdat maéraroal 1ficlaas fhethoas @naéﬁtﬂrﬁng
va r oat e 1 VO SO u
v BEBOR Erte o s itoet Grisaanl BiranSteRieh) oy dabeted

v |cgrabtamds néfonnub.g alye mecfubimetht acitinds oftre hvratign e6 probesiin assays
0 rt@gcr&m&%éﬁ &&%untd? Or Qgédt%/&@@ Eﬁﬁ%'tﬁe L@s ;elgsecms? §928). I

ans oun ormul a
| ﬁ“@bﬁ*ﬁﬁé&?fﬁ?%ﬁm@r ligegda ﬁ%%P%\PS%W%tPF odifiegion ?lh‘@n ‘be modified
q@an varteyy of weye; mﬂoa;&dnplé byflﬁlbdmﬂga shelpieeetlkbntysSoraionl-@asently

nd to % i t.h
SinBd ol WRken PP k' Biiec’d B BIORbmY bl any of
t Heesp peshi, iteomplariets @ndie Wp@) sithar shirpctin Wén@ﬂwélge Pepafflities for
| Qirkdd lidbté@.ug me:faﬂa 631 QQ@h H? rlﬁtlﬁioﬁ@tﬁﬁ M\Qﬁngjgaut not lmited to,
sSe can a W | a W ange
ol ity 2h rokfr n%ofﬁ?é{mz?f b e fass g plkaliic ©
gehephithse, and fiharesamd) dabdlstcap 866 6f mynitddmgabe charige in fluorescence

s b sty %v%éngtﬁgﬁlféto@ Al ofeBHncd B&aﬁ&%ﬁfﬁa&u%@%t%ﬂ 1thfed to,
aﬂmpt ed t articular cases dependin

cal&aﬂr I %lPé’ﬁf gﬂitigzi for f.%ﬂrﬁﬁfy!g (Eﬁirg,]inglude biotinylation of one
deastieteniiollovdd by'l':kiﬁdin@&n Bvidicli cogpled it onenef shalenre thbell dryups or

! feSusk BYERL Q04 AREHLARE | DELeARIOLKA 1f 1sh REAGR splfA¥s Btinkers

usef ul as st sandreagetsm termning’t
s Ppesyhsr Shprsin &8 aftachgd to 3 splid @mpoH; To identify agents

pbtﬁfoﬁ@@ﬁ:hﬂd ﬁﬂbﬁ odzapétb %3] Mt&aEMﬂ:LBSeuﬁagpﬁﬁ acchiing th ¢k

d&%ﬁf.ﬁh for%%.m%L% Ei‘? l i Seglg.[lof TV k%%-:ttcgisgs: ro%l' L:%QJbrane

effFERITConiHEgE ﬁb’% o PRETyatin P @goteip oF @yfxegrNg} eompristng the
DLIS 615V pidbin GRATYLRE 213k dGRHDGH GHRlSub SRR incllbsted with

P bl kDL e, 155k i e o

dincehalion ydtbﬂﬂﬁ% pepniaghlog hadmum therdof. dgeays of thenmvmﬂon may
PEY bl Pdr pr SRR RhEY Btk By Itﬁh%ughput screenjng

cond tlons set fort erein,. on th s)s 10, 0
Bl s Ry t‘%gg i 5o e?am%zfaevmas Gppalogs
piheteef th SVR2or ke &nsllm of tha8Ve pmwhahmdmg sgregning progohms

|
PPl Birpiie FiGurpfl eﬂ%h B Ay o il order
dperinize ﬂﬁﬁ‘é“‘?ﬁf 95 CPEDRHIds SUBERTH iaﬁdglmnsveﬂaﬂ af ¥gs: Surhe
IéPeen®ig aodays nay Bde irfiicibells) celfil@(orafdmbiend fagnietts tordaming SV2

S o RED G b it et QA PRI SRS purtoid or
i w @w@edrmyte@e Theaduntage of e asedly by memirrasiecifeggment _
svmsﬂ dw&&lﬂwﬂs%d eﬁ@@lesfﬂ; fifat the effects of celludar

gg é'rﬁl.nr(t);lg 'rjg %(Bﬁa@iﬁt?so? e t%gtdmgl%ggn can gs S %yera]ly Tgnored the
assay instead being focused primarily on the effect of the drug on the molecular taxget
a8 may be manifest in an inhibition of, for instance, binding between two meolecules.
The assay can be formulated to detect the ability of a test agent or compound to
inhibit binding of ldbelled ligand according to the invention to SV2 or a fragment of
8V2 comprising the LBS or of L0569, or derivatives or analogs thereof, to SV2 or a
fragment of V2 comprising the LBS. The inhibition of complex formation may be
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conpri ses exposing brain nenbranes, such as mamal i an
or human brain nenbranes, or cell |ines expressing
SV2 proteins or fragnments thereof, especially SVAA
but including SV2B and SV2C, to a putative agent and
i ncubating the 20 nenbranes or proteins or fragnents
and the agent with | abell ed conmpound of fornula 1.
The method further conprises déternmining if the

bi ndi ng of the conmpound of fornula | to the protein

| §etbdibd B 4 shiddY ot BEL R AluMe a@ﬁ%ﬁonb@%@ tBiashpka’ces {Perk.ln
Iﬂentlf i.ng, bi'ndi ng partneés }£ rotein,

S csnitlie eroxinity daimm BPF A TraBHE FRO=CRRPh TOF higbiy
dﬁmgsgfmnt S0mpoige BT hadiniilhtien pedximity hsdaPH Spdwerfill @nethod which

B AL AR A Sy

-a‘gé%waf Ters Bals irggptips desseihessyethogite Hs¢ eyapquag of formulalas a

C;ﬁﬂﬂ@fm 6u@ingfaa§£ﬁ¢l aodl lowAbhd BighRBrodYBpids 8afisNtRy/8%e protein

sl BYPC bRty B orbA RPN A E el ARBE St o s

%‘B@@W&@dﬂsn@amg ist pessibleyb dlentifyf isefbres epdcifgamdwpwadsdﬂlat can be
s[aﬂﬁeci tof @hd ﬁ‘eal‘&ﬁ%nt @rcﬁgeg&e Efauee by RBBSVRR of %gg@use  Higand

rmul a | beII ands can_ al so
Jor 04T Shufhos suld e e e i m Srorty et The labg) couipbe any of a
pruohiesr 0 cletiel needtish) duchak iPBI) a fipurdsédnt 24bieh @ Hdtth or an enzyme.

g%%ltrectl fﬂsgg'fé %‘fﬁgl&k&gf‘n{ of swngg% e Fg% Wzyaﬁer

i SRRt Hratiop. Pi“ﬁ%?‘a&l"a‘b apd clygeprogearhy Marepyesohe Peesgnt invention
| pﬂ'bﬂaﬂes 0t RBEMBE: vePASr{ g lidana foR Lardinglahe rdetectlon in biological
otc!a%g Jb%e lfi dgﬁnsag)éﬁsg%fe Jsgél to loéeg&e ﬁmil ﬁurify SV2 from

I C U er r or use
lé%ﬂg 13@13 W@pﬁ]l,u@ai fq'ag ons and membranes. The photoactivable could

[aﬁd] be(uskd for (%2 @ZodQimkintl dHdf s W tindind ddthains of LBS
dazol - 1-yl met hyl ) pyrrolidin-2-one ([3H -conmpound
Mescri ption of figures (in all figures

( +) 4-The fallpiving eXamkples e progatreey Hustraiive purposes.

i m damesas HioyherRice r:@hie é;g NhabsttdrBh86d Stnk Corfifounds

ounga?cgrg%%%ﬁgﬁgun 3}38 stands for

rrolidin-21-ylibutanam
| d e ( M@ffospertrgartegecadaipaunBREBERMAQ 820 Raifiep dtmmform NMR

%? r&é&éﬁ&eﬁ%ﬁﬂé&.@%@ sode%&ph&fr%ﬁ al égﬁmu 11/13C dual

0XO0- rrolidi neacet am d known
PrRREhedd @ NR Bktssh Wtétaa?fg‘v Indigg cgpputer and a 5
e dviersegedrActy SH Fl o éN irigle protieBedd) ¥hée Bdmipdindqs studied in

PR3 g lurtod SRR erkile bR Pk o 306 koot
CaRqeBiratipriof 0B la ShepeRMpcale lockedpa Cradsuéstive signal of
pMBsTldg adicdl Kgaaﬂemﬁai dhitfed dr8 gfved In pRARSwifleld frénd WS A4in as
grota%%ﬂ{ d = 13 nM Figure 2a and 2b depi ct

( ‘bi ndi ng curves show ng that conpound 7 10
bi nds HEBC aB8ysss teine pérburmead Osiig lode by tpa dollowhifg systemst han

| evet L ERAGHAN 100 §eﬂe§ I-iF%@;??s‘t&ﬂ nioux[té’d‘ﬂvitﬁ%ﬂﬂﬁﬁﬂf‘é}iLBDs 8 C18,
bou (% of contro axis r resents Log [ ?Fgo
S PN A Mt B e AL

@a’@) HARGyB £953 OcHYa, chs’vlj]&i 1081 %Gbllvaﬂlﬁ)(ae&bﬁitmlé WRLEH HRPO 4
@’593?66&. IV?‘pﬁi} h.r?g :B}é v-(ﬂ.‘ﬂ_ﬂ 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,
260 X 4.6 mm column. The gradient ran from 100 % solvent A (MeOH, water, HgPO,4
(15/85/0.001M, v/v/M)) to 100 % solvent B (MeOH, water, HgPO, (85/15/0.001 M,
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conpound 7. Y-axis represents the radioactivity (DPM
in gel slices and X-axis 15 represents the gel slice
nunber. Each nunber and arrow in the graph represents
the position and the size in kilodaltons of nolecul ar
whei ght standards. Figure 4 depicts an I C50 plot of
conpound 7 using SPA beads coated with rat brain
menbr anes and conpound 7. Y-d&is-represents

[ 3H] - conpound 7 bound (DPM assay) and X-axis

eRyas &Fi@mkpﬂiﬂﬁ Phuglat (00 96 Bhe 1naat51 ’ghaig:w mte ﬁ;rqe’oatrﬂdnﬂfnﬁn»

i cat er| i gure epicts the
é%ﬁd’?‘ﬁ(gn%? 8rg. #Te“&a%dj‘d:&] - compound 7 and [3}-%11-
conpommSApagamtstb mensuneents |1y LE AN BPée erePegonnel esdPiars:
W th S¥R6. . dh8ond axis represents CPM bound. On the X

the first f b t
Ehe dimblpts dre priairig atiBE aut L e AP S LG EORRS Abfikta witn
[aammemam%is?am;@ pmket.¢ Aum c@bmin3H| - al one, B =
d| spl glgng%?at%ﬂegt L PL S 16568 %o%ég@)ﬁ&ée&&ﬁ%ﬁ@%t&h*rm(10/90/0 1,

Sp eerf1cal

pa”rffv)kib IBQVssomeabiél(a@@ltﬂmzfﬂ)e frater, r??ﬁs@%l@? W\ﬁ%ﬁéﬂ o with &

Wid 80 Edors Bed 4GBh! Bre(dwaade B Rowme2.6 tmﬂ/maﬂmme aplitref) 1 425 is
shows no speC| fic binding. The | ast

ve
dﬁepj‘%ﬁtb\ggeﬂls%ﬁ? ed "3"), shows the absence of
speci fiSconlitledi ng to cells transfected with hSvV2C

;5' ng éa?ﬁ‘ine@ C?S’@&sioﬁ)éh 15 RERMRde Ardt e, 705 /B8t e rmesnttation of
al one, oun S exc
| Ehprt %%%(W qﬁe rﬁ P&{éﬂg# Haag %‘?ﬁ\ﬂaAN (San Jose, CA,

Cﬂﬂpﬂﬂgﬂ@ﬂ tlag ri2is# slpemgométer \N@PQI isbrse emratng?é 14§89 °¢ gnd the
% b8 QR @URLar/d 8% d@pillary heater at
glﬁ%p%%n %P?‘%()S\ézggg?ds re%tr%sents [ 3H] - con‘poﬂnd 7
bOAE- (% of control) and X-axis represents Log [ Drug]
(M. Depiscpefroaietidheshhferts rivRE /Bl modepeuraiofined as fo]luws:

T S0 A o St o

Not e t he dlf el}.ﬁﬂ&ﬁ
aFlschpn frepact) fspeatrg Az TRSerdd using 9
ﬁﬁstbdzc Haden u@frﬁﬂad&! fnb@SspadtrR8RA The sduice tedn@dammet at 150 °C.
V. reenin 8
i nventl\glﬁ% SPFS OH’ﬁ SRR cfgj &ﬁéﬁ%érﬁ% F}fidmgggﬁ‘?édrg%mbm
csmplmm@tg (Fivaigas dHATe Ban Josre. BAnHRAGNGC M modg are performed with
%&e&@i’%ﬁ : ﬁh))del lsamt\}'a&ﬂa{?. WAHRQ Ok, Ch, USANfitted with a
us u I n e S | Qhe
Spliseelier e Pa D S R L OB O o> Zaco RE AR ED- Lo
bicovel JEW Sdamﬂﬁsﬁ"o(wsp 64i USAY HRYaw)(puity 99- ) iayé%fyas carter
g@ ﬁéﬁgljék dd’erﬁgt% aGRBaRSIkSEA tﬂfemﬁgﬁs nhélbferatatat 290 and
can nodi fie | n a va'é(lﬁgcf F‘ﬂ fordtﬁx% e,
o34 e Soprprot Sampedd Wi th sphigremods A B
g&mmﬁms Inolldwseam PGy fop 5 mnimeli inereasing b’r%ﬁ@l “Bes

P B ALH gk g R ol
| fmtiace®ioy chevgieal fasiization €3/560 maw‘f (ass Faige|33 1RPO. scan time

| NBbYES. ﬁﬁ@@hogfe@aﬂe&tﬁu@sa@at 1sadcol abel s | ncI udi ng,
bl bk F g 488 e
photstpinas eeserded aicRE QLY Je%cﬁmwﬂqné@@ MeOFa Fap Fang molecules, the
MR Pl A1, Cid6r 15180 e th s blubItP BroBIasS.
Melting points are determined. on a Biichi B35 or 545 Tottoli-type fusionomeire,
and are not corrected, or by the onset temperature on a Perkin Elmer DSC 7.
Preparative chromatographic separations are performed on silicagel 60 Merck,
particle size 156-40 pm, reference 1.165111.9025, using Novasep axial compression

J




10

15

20

25

Intensity, wavelength shift, or fluorescence

pol ari zation, including, but not limted to,
fluorescein or rhodam ne. Possibilities for indirect
| abel i ng i nclude biotinylation of one constituent
foll owed by binding to avidin coupled to one of the
above | abel groups or 15 the use of anti-ligand

anti bodi es. The conpounds may 4@ so i ncl ude spacers or
linkers in cases where the conmpounds are to be

atdoaciiedss Moty & Plbé 124 Refneen 0 aind Q@b'rﬁlﬁmﬂg @sﬁﬁémt Qf silicagel end
compounds, whi ch. conpete or .interact, wth | abel

| i Gande KRS i Jrgets iR dndyifal Frpas Auresy blndlng to t he

LBS ( edpwoicbt Ghish)yomaingraphic seldrations ekd pdritimed on a DAICEL
SV2

MR 3R ADf i@&ﬂeﬁosscfc%h?‘éo”&:ﬂﬂ LéM%ﬁééH% d‘f E%%SH{‘[& %trug\e;ﬁt with

proteln or a fragment conprising

prigtsEEehY l%‘édﬂcoilﬁlé agg &ifttodis Isap dummrrhed pr beclic alkanes at +
:; msuknahaﬂl Bbivént M@rgﬁidh@ascmhh&m&duﬁ\ﬁo&ﬁ?}e@ n or

ragme ar t t.the sane t or after
Incuba?ﬁoﬁﬁﬂﬁPﬁ @ﬁgga%?ﬁb ° SRt Fmﬂ%?$%at|ve
t her eoficOBssays of the inventi Btragetatbe rmodified or

prepar egigbR any avail abl e for nRteodidgl udi ng
hi gh- tﬁ@ﬁ\ghput screening (HTY) ass§¥s t hat nonitor
n

the bi g of LO59 or the bi nHiyBrhgirmemids es or
anal ogBB35 t hereof to SV2 or tb-UrbeodtB8nihidehe SV2
prot ei geg! N many drug screeninﬁiﬂfgﬁ; ARl ch test
l'ibrarjes of conmpounds, high t roug put assays are
desirabff in order to maxinmi z&%dpEucaipEde of
conpoumids surveyed in a given Tehiodehcefic Adde. Such
Screenipg assays may use Inta L] el lular or
menbr ane fragnments contai ning as wel'l as
cell-free or menbrane-free systems, such as nmay be
dehe feRelvivg Ebrdpldsitfih @bt howd CheS@Mpontas ER@rda it Bidisa (F B be
%M?ﬁ%ﬁ%? of the assay wi th nenbrane fragnent
alnrng SV2 or purified SV2 proteins and peptides

| Exdohygle 1idyaitesfsef tsubbtinedd LhpdroximeethfligyiroRME, Pénes.
tﬁaval|abl|lt of the test conpound can be general

fiarding pyrgol YRS lrl'ﬁgei% cewgrienalgethods éﬁsmbe‘i
t hﬂheﬁfeaﬂtredéeetﬂst&xqunga Goulidee, HZ!I[{ etohéter, LHBgeleds@M ["Bafining,

b f

o TR Shockdy. 8, 100! B 373k or 480 aleRARAT R PRI
t PR WONSEIRI9-H2y of a test agent or conpound to

I pRi b

i gvlenlt%(gﬁir{;%bg 2&%)1'?[&%%%)3%9% # corlrigrgil'élqmgg

LBS or of LO59, des-yvat i ves oFo”zéiggs t heg<0f , to
SvV2 or, ag B SV2\.conprisin LBS. TIife

Inhibifio x fowWneti onsomy e 40 __det ecwed by
a variety of iechnlques as filtr n assays;

Fl ashpl ates (Perkin El mery ﬁintillatl ?proxinit
assays (SPA, Anmersham Bi osei ehces). Fof hi gh- a3 ?

t hr oughpyut screenings (HTS), scintillation proximty

assay isFa merful MEthod whi chg uses nicr0§pheres

coated wi t ol ogi c r anesg-#N equir

separ ari™on washi ng gs—THi s {j pugmtioh

descri bes adﬁgfﬁpd to useg, conpound oﬂ formul a | %§ a

probe for bin hn@ assays,, both |OM/a d high

t hroughput, agai nst the & protein * sof orm SVZ'&

angiLt Sonthedid o d @ DB tHoRY- b@ﬁyﬂ% %r%l@lﬁehﬁbarbbx@!ﬂ: ntﬂ:id)fmethyl
l ggs to SV2C over SV2A s it is possible

to 1dentify isoformspecific conpounds that can be




utilized for the treatnent of disease by selectively
targeting SV2A or SV2C. The ligand 10 for SV2C studi es
could be directly or indirectly |abelled. The | abel
could be any of a nunber of chem cal nvieties, such

as 3H, a fluorescent |abel, a biotin or an enzyne.
Labell ed |igands are al so useful for assessing the
conformational state of SV2 after sol ubi l'i zati on,
purification, and chromat ography. Moreover, the

PILES @B ol Mveahided ARlOMidesthrwagadid Stsr énd eplEReRdgyer

the,ligands 10 'aﬁf' aNGmANH e S ACkhk®Bxy-BerdiyRhog el 12.7 g
| Sy R ERndfhens MRE oAl e S Akl

o ok byt e SV PR RORE T e
| SOLALAM 16 5liiS forSHPE @inki kbald dawacdibelysto 200 Creeit hed.

The phot oacti vable. co | sa
5 ¢ RoRenpPR g RRS. Ianed Pi Batsntsd Btk A e magnetc tiver

LBSd RablganeiamnEne distilkton sy sndarpines aimesihess it a o
P K B B D e, o et s
oelfob otethea BeORiEiHg 13 GOVAE 1 BRI APR R BERETS RYRRP aistiec o
SRECE ARl Qo eEOrREANOIs aclBRUKHERIACr#5ee IBdhe pef reached 112 °C.
Transf or m NVR ect [ A hdsh 1S RvABREEHdSERE:. Tt i
10 ¢ Jhp s Raote R B Fafingels tggdrrﬁ%%ge “or GRNER, & o
DRIrife0 bR chiomeaseprephy o slisegel {rYeon it e ¢ a
5 tg%pﬁmég{éyﬁﬁﬁi.ﬂ?@,@tgw.lw 'Sc, 15N trinpl e% o
robéehead. e C | 1611 LM ( BE); 3.60 (s,
%W@%@Q@%HZ%B@U&B&%E %Eédjg‘gre’g(ﬁj?én'of 31@# or % ?0301;
K 31D.03.25 (sa SHE érROd ity ik \GB) -390 Hagh i 13- 8157 AL it
15 Eé%#g§Kp%ﬁpn_thF dﬁygeriun1signal of DNBg>d6 (O{d
. emcal shifts are given In 0 I
f rnmrmn&aktenf-abywwweqﬂwkﬂ-ﬂgm%?ﬁaﬂf'B?&ggpﬁﬁ%@"E%gﬁgﬁ's
2 f[ﬁl a%oft%rl%%& ﬂé&!LéEIGIaﬁlg ﬁt(t:a:f witthe nfaginl-ounbtirgersasi vefiws candgpser,

Il ent. serl es S - - 1)-
| gNER‘FSPL‘*“dB%"? 280 0%0?8?%?4‘33 gomx cg%e/&;nlrbnh @ﬁchﬁm;;ezzﬂ
Ths o pticdidinersacarboxghe a@dmethyisteapl 18 2048k ?f%% %i f‘éog )\ a;:':

20 WahQ/oc. Eﬁf’c{)ﬁaéﬁ%ﬂg%’ £ BB0ol, ¥édyls\hdntadddDBy Portiohs/ever 18 b, all the
acetonitrile, ter, H3P [ 54 0..00 /
VPl PR e qpeatipt o By s L Gp e 4 %%"éﬁl?}%f‘:“ .
Sefaisall to B5°C05 1, And ToweRHagah tot ¥y Pagsiraed ltionpef NH4C
ou S“mlﬁ,% %d drBovibe KROP nSRlidwes tPLED Sy ot REtonBUntdatie mixture is
W ﬁ a P Eﬁatgis Synetry, C18, 50 .
Thieft grereigbhet g W?Eﬁx{f?%%% Eg‘i"é‘gﬁ'? ﬁé?‘%ﬁ%??g%te ie?ru[,%m&)'

25 H3RQM or THEA @R hRe28 A corlcohtthd hnackoo topfiud Hseruge alcohol which
Ve xE, : 1 \06Y 03y v)) ¥ the
(Ve ol Pl o R0 80 st @81 M/ M 0688 Y ) o

o B 0f 10"m™. The flowrate is
sepuratalcpholia2iit -8 Fh#)-chr omat ography is carried out at
40 1S NMYREBORRE CETYe) b (pprile s LS Ui Ji7od) LEANS- Ghole 2H); 2.95

B

30 noumBed. 35 (1K, 4, J 13.8); 4.65 (1H, t, J 4.6); 6.87 (2H, d, J 7.4}, 7.20 2H, d, J 7.4).
1.1.3. Synthesis of 1-(4—nwﬂwxy-benzyl)-S-o:ao-pyn-olidine-S-om"baldehyde ad.
In a three necked flask, under argon, a solutionn 4-hydroxymethyl-1-(4-methoxy-
benzyl)-pyrrolidin-2-one a2 (4.3 g, 0.018 mol) and EtgN (8.9 mi) in CHgClg (25 ml) s
cooled down to -10 °C. Pyridine-SOg (10.1 g, 0.064 mol, 3.5 eq) 1s added by portions

35  and the temperature raised up to 1 °C. After 3 b at -10 °C, the reaction is quenched
with water (100 ml) and extracted with CHgCly (3 times). The organic phase 1s washed
with successively a 1M solution of KHSO4, water, brine, drted over MgS0Oy, ﬁlte;ed
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an INERTSIL ODS 3, DP 5 pm 250 X 4, 6 nm columm. The
gradient ran from 100 % sol vent A (acetonitrile,
water, TFA (10/90/0. 1, v/v/v)) to 100 % sol vent B
(acetonitrile, water, TFA (90/10/0.1, v/v/v)) in 7 mn
with a hold at 100 % B of 4 mn. The flowrate is set
at 2.5 mM/mn and a split of 1/25 is 10 used j ust
before APl source. M5 condi t4#fons Sanpl es are

di ssolved in acetonitrile/water, 70/30, v/v at the

Ca?ﬁl%%ﬁﬁcfr@%eﬁ% v@ho td ¢ erflicRMbe a2 gp@ﬁ%i at Jdri@ﬂ several :
are perforned us ngaFINIGAE%an JOE l{

Lty Ryrrzer Eppindisilaiion sHthdpue aT1ch| & é?%t e

atH AR @semuz! beDsm) Gyt awzaqﬁaoe[m alﬁlJ 1:395-&55E£ﬁ| 3H); 3.75 (s,
S t \/ ater at

e %ﬁoms?seﬁ%%@hﬁ@fzh?%@i%%@%ﬁ?’s TR B *hode

ar.e.4p Qifyﬁiﬂfe@ﬁd)f ag2, b-alfuoresinyl) g auphsezso;@fbenaz,@g@mmu Zvye a4.
t}eat nec edo t'ias %n&ereroa@ 0%0[1\? @grﬁe 0536@ Hol) gladded toa

ron spec S n
e T §05 o G P igrance of e whit
%ééif;it%a{ fnggé'ﬁleﬁ PEfobma b &aturd N sSaHEIC 6f the rmexntmtmz@-benzyn-
IS sel a ro a
eor o0 QPR A P (60 OL BB AR (SRR 8
MidpwiSatp the yes-foBAsd pISAPhinuGEAIVBAfdid. &heerep@icﬁmlme is filtered
gﬁ'cnﬁh%&@%mg QUBE-SRE aPhhe DA% R4QRn(YRhirah diNAddWith hexane,

fltted W|tha lltgﬁfﬁ{p}f}legos 4 de
| whsbed mthmlea dropetape g gresfgu
nexefin ¥hich is Ririfed 35 ccﬁlﬁmm cﬂ&ws@ugraphy fm. eili¢dgol @tmengMeOH 99/01
i}f@}'t?'éﬁjoﬂdﬂé BYF b S99 dobfivaidp(dadg, car ri er

o The'in aut osanpl er) and th
BRSO Ha B ERE 200 1At S 18.0: 7 HRAL P oE (. m +
Sﬁmhtesigrlanpb)gsumldm gabed7. lsnzsqm 8110¢HS, mp d5nH, dhe 10.0; 7.5);

VAl SETVSIANHLS, | AL80 IR 38,9, o Shern 0
1@8$r[2H dTHE AT CH. dp&étkonet er operates in el ectron
= / CH4) node
5'%16% %4%%%85%%%1) ?'%Mlzoo glglc) T%}e our ce
tlarm%q%mwreeq recled flagk fiftsHwith agpagnetie SiFeT FPdeh o atmosphere,
r eRft@ameRiug: ekt (01.EkN®o2 3l Peaj) as addetieo a sdlatoaniyt-€2.2-

Ly
[WB/ m{r#@eswelyﬁplmlt’ Y1GmB ispaderd at 8EC-Mifter BrRytpld) Gt Ghe reaction
BRI S A EE Hith Wafer, B&&laeteé%ﬁh e OB4 SdrfatdnaViS Oy el

BREER & 5Fe 1B e B DR otuedly oo AR ana
ctihe @olpérdds eysipbatesicBor meidonts paridied @Vfcmqam!omp@i 9y gilggee!
SRS BEI) 17\ S rARuAE b 1 it compoma
o fion B0 7 R POV RH CGERRALTE S0 AR el
Nyl Bl i Bﬁmgam reffte with eaget aancnihso inlteate asakeve{G4N 28.78 .
dﬁs&\r[ ,I 1[1]26 [}:%l ﬂ(ﬂ]%‘ %org Eﬁgr%fﬁ“ﬁ.ﬁm another fraction A2 (0.8 g).
Fractions Al + A2 put together give 0.8 g of 4-(2,2-difluoro-vinyl)-pyrrolidin-2-one ab
(81 %) contaminated by traces of 4-methoxybenzoic acid.

LC/MS (MH*): 148.

1.1.6. Synthesis of 4-(2-bromo-2,2-dlfluoro- ethyl) -pyrrolidin-2-one ab.

In & 50 ml three necked flask fitted with a magnetic stirrer, under inert atmoaphere
0.1 g of 4-(2,2-diflucro-vinyl}-pyrrolidin-2-one ab (0.6 mmol) is heated in HBr (62 %
w/w in H50, 10 ml) for 0.75 h at reflux. The reaction mixture is cooled down to room
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Preparative Chiral Chromatographic separations are
perfornmed on a DAICEL Chiral pak AD 20 pm 100*500 mm
col um using an in-house build instrument with 5
various m xtures of |ower alcohols and C5 to C8

| i near, branched or cyclic al kanes at * 350 m/mn.
Sol vent m xtures as described, n indivi dual

procedures. The foll owi ng abbreviations are used in
the exanples: AcOet Ethyl acetate CH3CN Acetonjtrile
1 e tNrendibitag whY weagnr pafcds ke b tate (Ridpe) Hmisd over

N%SN Cﬁlte@écpa&id%h&nrﬂaﬁh‘d in MaBioNo iaFEABOLOTE gioni-GB brofkeA2, 2-
HI uo Eiéet' d 15 TI@II;‘,?]Tetrahydrofuran The
‘ﬁ'ﬁy j(1515 1 #86%aPe how t he conpounds

cG@éM@dMW 23/e29.a (1) can be synthesized. Exanple 1.

t.h f 4- ti1t -one a
i Bt 320 S il s VRS N g rone .
s¥he Fdlsivingcbxamiplegs ebrbentatisn vl the bydtioxyreqthyaidon of a pyrrolidin-2-

dgﬁé:gérp,ggve I'n the literature (see for exan‘pl e
Goul i ae ; . Monst er

ed ,
i ) o e e B At itk aEn o tigiss, aigsS Rt alfigsphere, a
dedctibbefd- @anmm-mﬂﬁ@ntethyamymﬂam-zﬂnmo 27 Zoma)).

SCI 10 m] 13 heated at 60 0 for 1 h. The reacton
ZP%{B{O?mor gﬂfe‘%hyﬁg’ rox3(/met i rroli one ar7.

eImixtyre is eyagoratel tom pprgde %bfq%rlbgl%@ﬂwafﬂw@ F
Fhﬁirﬁm&eﬂ@l-tpyn'bhc@l-u-c@e W7Qo.4Blgladba25 a4 as as By

b ERE DAl s6sm: 230230 g s a0ze0 it soven
T U A1s G T CaF 5 4m5T UH, LB 7 Bk bk SHL0 0 4.60
fh@;slg friiplopd Wi th a magnetic stirrer and refl ux

COnenger y MndSL NSk Rl HOSPHEL 810 Bulof o Mo et

1-fhydroxymethyl)- 4—(3 4, 5—h1ﬂuorophmyl]pyrrolidm—2—one 1-hydroxymethyl-4-
propyl-pyrrolidin-2-one; 1-hydroxymethyl-4-phenyl-pyrrolidin-2-one; 4-(3-chloro-
phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 4-(3-fluoro-phenyl}- 1-hydroxymethyl-
pyrrolidin-2-one; 4-(4-chloro-phenyl)-1-hydroxymethyl-pyrrolidin-2-one; 4~{4-fluoro-
phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 4-(3, 5-difluoro-phenyl)- 1-hydroxymethyl-
pyrrolidin-2-one; 1-hydroxymethyl-4-(2,3,5-trifluoro-phenyl)-pyrrolidin-2-one; 1-
hydroxymethyl-4-(2,3,4-trifluoro-phenyl)-pyrrolidin-2-one; 4-{8-chloro-4-fluoro-
phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 4-(3,4-difluoro-phenyl)-1-hydroxymethyl-
pyrrolidin-2-one; 1-hydroxymethyl-4-(2,4,5-trifltuoro-phenyl)-pyrrolidin-2-one and 4-
(8-azido-2,4,6-trifluoro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one.
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(81 mml, 1. 1 eq) of dinmethyl itaconate are dissol ved
in 100 M of MeOH The mxture is brought to reflux
for 10 h, and cooled dowmn slowy to 20 C over 4 h and
5 concentrated to dryness. In a 250 all three necked
flask fitted wwth a magnetic stirrer and Rashig
colum and distillation arm under inert atnosphere,
the crude internediate and 046P g (7.30 nmml, 0.1 eq)
of 2-hydroxypyridine are dissolved in 200 m of

t alauengynthBfs Bt 4L @l81dbS, @H@l‘d@ﬂ)tpﬂeﬁyll’-Qfﬂyﬂf&x_@ﬂgtl{y’ﬂ%yrmlidin 2-one
nethanoinforned distilled off for 8 h, until no hore
met handf®is col | ect ed. Tenperature in the pot reached
112 C 10 The m xture is_cool ed down and concent nay
to dr to giwe whe-nCrpde esterm=nit §s

col umm mat ogr y_on silicagrm AcCEt / n-
1 (vlv tg affor the pure estkef al (16.48 g
% . 1&1 NWMR (25 s C2D6SO) Sa( p 2.40-2.60

211); 3.25-3.50 (m 311); 3.60 (¥, 311);
311); 4.20 ellhkwq;;p 3.8); qg;(lll, d,-
6.87 (211, ;7.
Synthesis o
4- hydr oxymed'hyh-= -(4-net oenzyl) Pyrr ol
a2. In a 254N thapee ne fitted wit
magneti c stg{rer?and refaHX/C@nden<er under ¥nert
at nosphere,_ agol ution of .48 g (32 mol, ** €4) of
1- (4- met hox enzyl)- 52 onyrrolldlne 3-carboxylic

[ 71 [ of EtOH Is cool ed down
. 96 nol, 3 eq) is then
added by portlo &over 1.5 h All the while
mai nt ai ni ng }hqitenperatggekbetmeen 2 and 4 C. After 2
h, the tenperature is raiseadto 12 Cfor 1 h, and

re a sat ura of NH4AC
(ggg ﬁﬁfﬁﬁé!saéhﬁabﬂo' i?w ry@p¥ﬂb o'*%me%w?ﬁf4%§0 :
nin wo%@bwecamﬂash@ﬁnﬂ ithragnaggeti¢ girreroyaader iggent afmosphere,
rH@ms SNREA} fdlRded REEHEHS HsBlutidh SHULbRfbeslechitdiliine (5.45

(3 Bl st S AHEB e s s Bty e corerly

viibiteHkeeping pher tiefiperdiuyy belaw OfS: Afjer ol abf °G, thiecmgetion mixture is
%E%? &b&ﬁ@d an%%@érﬁﬁzﬂfc\ﬁy)ar E%d%d"&t& E%oluﬁHﬁ%(f %MG (8.8 m])
gk od] (80, g ] g, bt 35 5 B0 A erATozpea el Ty -10
it THe ﬂﬂﬂuregs )gwed t@ beadh HOC (ani aﬁéﬂ b it ssodztesited with, ether and
A AR R Al A G
driazepeds pwﬁeg@y@wtwaw %Sﬂm&s&l (oGt heprane: 5306?0 /) to
Jg(eéb F Y bﬂ)ﬁbr&ﬁﬁ-n}dkdigu?‘llﬁ@ % y Biriotlimer-3- dl%éh%'dliﬁ'ﬂa 0.

ol. eckKe as unaer argon a solution
3%%9558@§¥E%§5Fﬂ1 (4- nethoxy benzyl)gpyrrolld|n 2-one
ap2.e4 .Synthestd qﬁ)&sma@lz)4-emdor&t9@yn(oadta-1rgtazoy-beﬂdmhgdé as.

311 6%?% m]ﬁﬂ&%%%d& VH&I lgﬁta'_%%‘giégg or I%%l an %%F]gfmos})hm
t(émbp@n%r?@r@ﬂwwéawmmnd-ﬂ ne 88 (6.0 £-0.020motHa THF
r(e@.ai)i19 Bdded t6 4 S6RA6S of amsb e (2100n THF, 38% m) cooled at -78

S Lo g ot AR b i
viditeed h, brls peyred mtcewaimv 200 Mijlc@dtractad with itierded x 200 ml) and the
organic phase is dried over MgSO,4, filtered and concentrated in vacto to give the
crude aldehyde a9 (6.62 g, 99 %),

GC/MS (M**): 817/819.
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and evaporated in vacua to give the crude al dehyde a3

(3.2 g, 87 %9. It is dried several tinmes by

azeotropic distillation with toluene and used as such

in the next step. 1H NWMR (250MHz, C2D6S0) 8 (ppm: :
2.45-2.60 (m 2H); 3.25-3.55 (m 3H); 3.75 (s, 34

4.30 (2H, s); 6.80 (2H, d, J7.4); 7.20 (2H, d, J7.4);

9.60 (s, 1H). 5 1.1.4. Synthé¥is of
4-(2,2-difluoro-vinyl)-1-(4-methoxy-benzyl)-pyrrolidin

- 290ne wesid b faﬁfdagre,ao -BRelRbrd-$- skroligid rulagohphenyl-acrylic actd
(Me2N) 3P (11.53 0.063 nol) is added to a solutlon

of CR2BF ek 6818 0.031 nol) in THE (30 n) .at

(appedrlanee nefked flakli Atied yitet mpneiicd)s %ﬁﬁ‘ﬁﬂ’ﬂ%%f”“nd under

r&?%‘ Hﬂﬁ{g?é %r& ?g 5 Qb1 Py ef sibhﬁno-z 4-difluoro-3-(pyrrolidin-1-

0XO0 d
adlagc bmagld e %p,ssw,edﬂgg%‘égéﬂ rﬁnﬁ § ogo|GE O HPDY Sy
diapRng B hbSpHoRay Bl erefhostate (. ph g siph edlite me%dged Apferefigient

the reaction mxtur f1blo& OftRnixt e @ikt Gabéd RirAlff one hour
tﬁrgé‘ﬁ’tf%at erap?r%tu{/ear Uo. hg reactio m x%‘,_ ? i S dl,tlrucegg0

V\mt h°C @ndriben ovgadstt At ForHeBPFIRETe,
C@RmEH ﬁ@ztr%gidh@sdéﬁgmdﬁxodﬂﬂfyDétHeﬂ He htiphcte’lplmlsgham:ﬂde is filtered

whi'ch i fied i € on
Pk reabin S eieseiorite SShot TR ?62*“ AT OThEaE
obilitdpe] (@HCly peviany B0 48 (r (llttp glwe 447 (58 61‘FT°H9F¥’ -

( QM:JZ& &9)1 yﬁaﬁoPﬁﬁ@nyll-ac@ll&&citﬁ ity ela‘ﬂcr all 0137 0F).

1, m+ solvent signal); 2.93 (1H,
/l‘ﬂsﬂb’f 387""/5"53 2 97-3.10 (111, n): 3.35 (1H, dd, J

Sybthesis oﬁ ﬁéfbﬁoﬁw Bldiftiiro-8-(@broltdin; 1-glaza) prga-m])4 -nitro-butyric
e vtk 60 (1A ddd, J25.0; 7.5, 2.5);

686(2‘?—1deg‘y15‘gmfzf'712(2HdJ74) 1.1. 4

Symh BeS ind tinfee dedkd Daskifitted W@LTVﬂWOPdﬁWF Gt qnagrﬁatlg skjrgr an
ﬁé%glfﬂnﬂel%ggerrﬂxe& hRepies ked fd @s kushilt 1 eq) cwusuﬁ gomo-2,4-

ma I°c stirrer e ert . at

AT - {di’f? hepyll ey adh &E’ﬂ’&s sotved in 25

anfief ﬂittoﬁittlﬂimé]@i@@bﬂ:ycloundecene (4 ml 1eqg)is then added dropwise under

d &Iﬁf%gg&ﬁ%gy% L,?m% i fifh- t@ﬁw%‘e DA 16 I ydffv@bdr it 2Figizep red

(res tivel
1 pOx4HFY 1S@§5qeg gverpight eé TogR Feg} eg%w‘g Hg d%(tétgg vml'[ diefhyl
MeddekvRashsd @ith l.lNEHBlelhE Iaqmue phase mxa@md tewice ndﬂncf@tl ‘ether. The

dr ' egjﬁlsd o,é'\é%j) ﬁ’h?g g At SU1AS HRered RQd concentrated |

uene he SO|Id
|td> thryasesctoaivg 12t9r&°f§6+°\‘7é#f°? erepéep‘i?f “fh% Psi due
Thithdtbdrash Fipeytans 50/ 50 Mgléto give 10.6 g of 3-[6-
t QBidAhy] @ster a11

S?m?'ﬁ ?@gﬁ%f& e Y%npoa S}Ol p%e ‘?'gg# gﬁﬁ{élb( 0.7 ﬁo
a(miwﬂure of synthetic Internedlates and starting
MRiofisahiity: adbr@ation B is agal n reacted wt h ceri um
amonium nitrate as above Q.78 %WQ&
m1)2.5- 805G qm%ﬂhﬂwaw&wtnéw%} P
afiﬁtafs%b g sésu%]aﬁzma& 1ferPtmosplicRs; 6. 2N (14 mrﬂomf @ﬂﬁ-bmm'z 4

4 tog °e%f| %.gqy%ﬁ?.)phen r%f‘m& tgﬂ-lcoar.]céd etgyl ter all and EtgN
c qB0ai) ﬁatcﬁakolyyd wla?@esl abfthaneipd n@pywﬂlz eigeg Pf&dﬂ%ﬁﬁﬁg“

one ald.

oll) Jf‘éﬁey LE%E $ni@fire hydrogenated on a Parr hydrogenator

| mg it wqq;aaéééﬁeé&%%u‘?% e Kol oy
StdobMrf mﬁdle:rmh pectiredts dﬁgapd’edrﬁtered)onlaglewie/Nonte pad, and the

e

described above to remove the bromide using 0.59 g of Pd/C instead of Raney nickel
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wwin HZO, 10 ml) for 0.75 h at reflux. The reaction
m xture is cooled down to room 45 tenperature,
diluted with water and extracted with CH2d 2 (3
tinmes), dried over MgSOH, filtered and concentrated
in vacuo to afford 0.076 g of 4-(2-brono-2, 2-

di fluoro-ethyl)-pyrrolidin-2-one a6 (49 %9. GO M5
(M+): 227/229. 5 1.1.7. Synth&sis of

4-(2- bronD 2,2-difluoro-ethyl)-1-hydroxynethy[pyrroiid

o?u&?]%@ aﬂ-at}xeﬁéq}l) eﬁ‘ﬁ‘co?g.t £%BHREn | u)m smﬁsp%gsa}é Vie crude

1 on a pyrr0| di n-2-""one

déIP#f\Pa‘TSFVé‘S p ed by GhyAma W%@er@c‘-l&% (G e { RPN
agmgmm & /64 i B 3.6NOTM-dras-5-(2MrdiSydreBepyraolidin- 1-ylazo)-

t
SliGess seist BLATR)E o) PR A 8 Breegeter
(DCAMS GviHD: B#bl ), 10 par af or mal dehyde (0.12 g) and
TIVEEh 68 G Hhdke hiifed\Gith B toofibnbed Rid rﬁaéihetiﬂ_ B 205i0[B mmol) of

m xture B"Ir?gtplgg a %q%?dﬁ%gpag g—?h@%{t Et%l&egle. and the mixture {s refluxed for

hyel o Ayisabhyiba py comknidated 20 dgmess’ to Bivel 8.88, ¢ 02 %) of pre 4-[2,4-
N ..
2o gt 2 By et 2 o3, G M3 B 20
J 1.2(5. OSyrithdsjs; of @{5@&&4349’1@@ Phkn.ﬂ_wpﬂrroliﬂir@-onﬂnm
I]c\l? %5 n‘ﬂ ’thrée ﬁ&k@& gas%r é&d vé!l e‘ﬁc sél('jr@io ugélerdl;[&?atnosphere
t NalNs, g].r)e?%-ﬁig%gl}nis addee%/ toa solution of ?cil[% tel—-dlf?tﬁ)goo—r olid-in-1-ylaza)-
%pl(ldihynxpm«ymnwn)e a48(R24, 668 meMth Y P yalired rdchinn -
one; .
1t-eHu Srox Xi?%q] E%E yﬁ rro |%ﬁ%%f?£d%‘ﬁa&qﬁ%elomn
4e>{t@cteﬁ| vatbocﬂzpme ﬁ?ymw% fygRBicrgper fsyiried on 4g903. Gigred and
4cc{n%eri&é;t@d BruebB@ny layrork-thy diuahe AR abiib-220 difluore-phenyl) -pyrrolidin-2-
O'bqh‘f’i&l%%p‘ﬁg%y? fucf 1Hyﬂa? oxyms?hyl pyrrolidin-2-one;
4GGAMﬁI(M6f)0238phenyl ) - 1- hydr oxynet hyl - pyrrol i di n- 2- one;
pyr 3 OISSE%:L ki s%or % pi]%nM él'égé‘l%rg-mqyﬁydmwmethyl -pyrrolidin-2-one

1- hydrek&met hyl - 4- (2,3,5-trifluoro- phenyl) pyrrolidin-
2'11%@11 oving example is representative for the hydroxymethylation of a pyrrolidin-2-

hydr hyl -4-(2, 3,4-trifluoro-phenyl)-pyrrolidin-2-
%ré‘:&ﬁt\('n%ethl or o- 4- f | uor o-
phoen§P )nl thrkyiechsd faskifpted ygithrapinpgiickc stigere! under inert atmosphere, a

Slcflﬁoﬁll %:4‘;](%91&&2@&@%&)-&@9&1}1@2%6&{-%& 201 (1.84 g, 7.73 mmal),
0

FaAeh sy 74 tpagers2.8,8) ppd aQH QR A = Bk BP =P &

Zh@m&i etrad °¢-for(Bh.diecheacion 4gixture is evaporated and dried azeotzopically

jxghhgélgéi%ﬁﬂg ¢l okde doHoUER 1o il b oA P <o silcagel

00/, tm)&f' Ep AdBprifle-2 g BrsRpheniiyt-hyinorgpethyl-
pene A1EA.647 MeBh)F =N-NC] F _ Br Br Br a8 Br

pyrfbuam

%8 /M8 TP e P

Example 2. Synthesls of l-nnidazol—‘l~y1methy1-pyrro]1dm—2~ones from 1-

hydroxymethyl-pyrrolidin-2-ones.

2.1.  Synthesis of 4-{3-azido-2,4-difiuoro-phenyl)- 1-tmidazol- 1-ylmethyl-pyrrolidin-
2-one using o~chloroenamines.

The following example is representative for the synthesis of 1-imidazol-1-ylanethyl-

pyrrolidin-2-ones derivatives,
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FNNNL gNNN =NNo FFF Br BOMo OO all 10
al2 ~Oal3 HFF F/ F NOo Nall Hale OH 1.2.1.
Synt hesi s of

(4- Brono- 2, 6-di fl uor o- pheny) - pyrrolidin-1-yl-di azene
a8. 51In a 200 mM three necked flask fitted with a
magnetic stirrer, under I|nertqatnosphere, HC (13 M
10 M) is added at -5 Cto a solution of

4- br ono- 2, 6- dlijlqproanlllne (5. 45 gy, 0.026 nol) In

et her. NaN02( '_g 0056 rml) ter (8 m) is
added careful | iIle ke th nper ature bel ow 0
C. After 0.5 h a C th actlon

rapi dly separated{a Dth.e_.ar_gam.c I a oS agded ont o
a solution of pyrrglidine (8@ m) 10 and KO (2M 66
m) cooled at -1%0C.  The t er at ug@N ncr eased at
maxi mum -10 C. The mxture is allowed to reach 0 C

andaabb ﬁlﬁ tlg'eg’né'bke% haékéﬂt?eﬁtuﬁﬁﬁé %Qgﬁ@tiﬁ Btieth Qﬁld%ﬂﬂlerttd’ﬁﬂwsphere
or ani c | S re over
o ettty Sy SorRamirdl 4 Hhoes mppl b st B8 parFPRY 46
b)ﬂﬁdhﬂmmﬂwb@mhwlbhhﬁdrbx}ma@ml PERIRBL-2/ e achPelL. 9&)/?7@ mmol) in
f
(XJPW&T%QE’]%%&I uor o- pﬁeny grerifgfafmferredwa?muzl%kgoa
 5eom gy hockst BRI 4 g BHD ST, Shder Mori Resie

ofcmaabmg@so&tfbncbf irbiaE1e32 40y BS. alnhdelnin CH2012 (45 ml) at room

l a4 qll.}'et %g Ny pa%lgr% r%gedt u%toazsz’%oarﬁa %@%@ﬁa edg?@&s After 1 h,

stirrer
atthqyg:pc[:t@pgnjxture is ﬂltered evaporated in vacuo, diluted with CHyClg and the

( 4>r e,2 isa;véihéd Wih Qaih ecﬁieh)ov@mgsd | ditéred-ayli-edhmzated in

o Bt ARl s oy g o

C 8815¢06 /445 E78) t@@ﬂ'@d 4Bt azidoz2, ﬁdﬁhloxww%wawké-yhaﬂyﬂ-
DMErbiit-2 Bk 6!(5.68 308851944, Ak PereShRAS réslvet by @repaﬁftive chital

T A

ovecceddslidn thlivrieanddic@Rt tacadforcbthie hao enh:ttbme Gdfmspelytagband 7
35@? opfil a«ﬂsdﬁs%&x%xﬁ% 66 £4 ous g99 9b). GT M5 (M):

Synt hesi s of
3LEEMBMHAD: 81%- df uor o- 3- (pyrrol i di n- 1- yl azo) phenyl ) - ac
r piteagedytwhet fixtures dfdsonzdrs Gre obtaimed(ra8erhated) regioismegred. ) the

{leagkodab b bWipling: SPRHRELLGA AL dof @fcallCbr drQdialiphase.

2.2. Synthesis of 1-[(4-chloro-1H-imidazol-1-ylimethyl]-4-(3,4, 5-triflucrophenyl)-
pyrrolidin-2-one 72 using thionyl chloride.

Alternatively to method 2.1, 1-imidazol-1-ylmethyl-pyrrolidin-2-ones derivatives can
also be obtained by a similar reaction of the hydroxymethyl dertvative with
successively thionyl choride in toluene for 16 h at room temperature followed by
quenching of the chloromethyl derivative with an imidazole in the presence of EtgN at
room temperature. For example, 1-hydroxymethyl-4-{3,4,5-trifluoro-phenyl)-
pyrrolidin-2-one reacts with thionyl chioride and 4-chloroimidazole to afford 1-[{4-
chloro- 1 H-imidazol- 1-yl)methyl]-4-(3,4,5-trifluorophenyl)-pyrrolidin-2-one 72
LC/MS (MH*}; 330/332.




inert atnosphere, 6.62 g (20.8 mmol, 1 eq) of

6- brono-2, 4-difluoro-3-(pyrrolidin-15

yl azo) - benzal dehyde a9 are dissolved in THE (100 m)
and cool ed down to O Ethyl

(triphenyl phosphoranyl i dene)acetate (9.43 g, 1.3 eqQ)
is then added under efficient stirring, the
tenperature raising to 10 C. %he m xture i s kept under
stirring one hour at 0 C, and then overnight at room

t eyper afphfifsic ThE Mfi-ufﬂ%ofﬁin? Qe 6. mme%mgﬁ%&dm -one

the resi due suspen ether, th

t ri pherh? PHYepioRel sxrEagslorap rér ed 10 of f and t he

filtrate concentrat to dryness. residue is
i licagel ( / pent ane:
: og of pure o ¢ 6- br ono- 2, 4-

purified by PrepLC @n
50/50 (v/v)) to give &

di fl uoro-3-(pyrrolidin-J-ylazo)- phefyLJ acrylic acid

ethyl ester alO (47|~@". 0/ M5 (M) _13874389. 1.2.4.

Synt hesi s of

314 850 RN@r2 ﬂci&kjfﬂabl@fi@sdamﬁpé( 43 ét@'sﬂhger.ytluﬁﬁiQ )nert atmosphere, 4-

5 06 Bankq famihcte DY B ol i n S G of bl arie 17076 g,

C Orftemael) and dtmag:merbiodS 4 Oiundee-7-gne (0. Hmd pp B2 gnohalning}lHCls (0.5 mi)

lél, Q%éﬂg%%ﬁn@éh@?%@ﬁ&@mp&gh&  18e (Rt Bixtude 8 RlteRl, evaporated

di"t YL d:‘ﬂ@te(dﬁ?‘m G2 de And A orgapic BREAS FRebed T watsh dyled over
eMppD e8ketd atddvap@aidt us adcue dThk fesue ipufified by chromatography

10 phlafilEED %cggﬁéﬁ%%dﬁ %ﬁ%?%‘ﬁlfvgﬁ{mﬁola}mm@ 3
k Ty iyie -d Hripideselurdmsdyayridio-3-pre 1 il 692 g,aﬁmja] which 1s
TogstifieRd b&6 maldixdaltie THE. Stirred overnight at room

t ey he m xture is diluted with diethyl
e?ﬁzﬁg?%géﬁe%JMAth 1IN HC, the aqueous phase

r Slsemattdio dtienfustional Eroup ipnsiorhation crhde usedrts syothesize 1-
15 OffidRid- 1%@&@1 @h%u&hlﬁﬁhe‘liéﬁfraﬁﬁﬂnes' um sul fate,

filt to d

of | or Ui TREPIECLERBPIESf TS i e Pt G Bufteo g

c hr onafoo reagybthesin of l-llﬂmghYlS@@hﬂElﬂ-ﬂrpmmyﬂt&ﬂhﬁM-

(v/iv)) xfogﬂgyr\‘ﬁmi@z Bndapt 3-[6- _

br onmo- | uor o- -ggéﬁrolldln 1§%lazo %;%%Xl -4-n

t r o- buf® Fildmidagplest et &fid mathyl e g to the
20 449/ A5darrekpéhdhg sByiddsHBE reacttdn vd'ltl}ﬁhaﬁhrh(in MeOH; eg. for the

il UOT O ddicf 9 dezgaixe-zﬂp fé,gg,@)oﬁeﬁnﬂtﬂmamﬁw Ly -0 908

al3. 3 nder- I nert
at mos pFREPexamidesdp) gr ‘Pi%ﬂﬁ%‘l“j’SPBF ing plgolpl frpeduction NaBHy in
di f | uoMeoB; {gosuk tind sydtrmﬁomﬂzmydab@wtﬂynA&mﬁmmwmmemyu-

Fnaggdgkﬁxgyﬁg%ﬁﬁn *M-§9§ Et3N (5.9 nml) are dissolved

uspension of 6 g of predried

25 (3 ti n@bmm@MW]mﬁesdumdzmydmeadﬂw preeenes ef PA/C into

m Xt ur @ekygeRerna BdineImilabsEd (ef) Yol 1A emh@a&st; ﬁiaI-[[@-amlirllo-lH—-
maxi num pressur e ron exot hermical |y
reactl%ﬁau?é' ?Bﬁ?é Sﬁvrﬂﬂé?é The mixture

i Sudbelgmsdardiptifnd dre witindhe ao:ﬁisaltmcebi\myl lteesqmd@]l shtitbd tii ghe art

féﬂ%%@ﬁ@%ﬁﬁmggntrated in vacuo, to give 6.2 g of
cru I's agai n hydrogenated as described above to

renove the brom de using 0.59 g of Pd/C instead of
Raney nickel 48 during 0.75 h on a Parr hydrogenat or
at a maxi mum of 40 psi H2 pressure. The crude

30
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am no-ester |Is purified by chromat ography on silicagel
(CH2C12/ Et OH/ NHAOH:  94.5/5/0.5 (v/v/iv)) to give 3.6 ¢
of 4-am no-3-[2,4-difluoro-3-(pyrrolidin-1-ylazo)-
phenyl]-butyric acid ethyl ester alt (76 %yvyield) used
as such in the next step. 5 LM (M#): 341. In a 100
m flask fitted with refl ux ndenser and nmagnetic
stirrer, 1.03 g (3 nmol) of he am no-ester alt are
di ssolved in 10 mM of toluene, and the m xture is
refanpresl dyathesit 61 1- Ulhﬁinsédumt—whcmpmﬂhenph@pé’dor%%

dryness to give 0.82 g (92 %9 of pyre 4-[Z,
dlfluorosl(vgmrrolldln1y|azo) pkenyl ] -p i n-2-0
ne al3. GC/ (M) 294. 10 1 2 . Synth
4- (3-azi do zdlw [ rotidi ald.
|na25m kedflask té°d with etic
stlrrer under i nert atnmospher oiNaN3 (0. 2

i s added to aB,soI ution of

4[24d|f| Cpyrrolidjf 1y|azo) R
phenyl ] - py"] I|d|n 2 one al .2 g, 0.68 mmvol) and
HC (1 N, 1 ture. After 1.5 h, the

reaction mxture quenched :Na()—l (1IN, 10 M), 15
extracted wtbs (3 times), and the organic |ayer

is dried on MgS04, TFiltered and concentrated in vacuo
to affor the
85 ksl o SHREBAY: SRS FIRTRA TS e a1g

Wini 50 mstbmsnbcae:l Bask itied withen masactie pliger, wgeyinerhgiyrosphere, 4-
Zé%gl L\K}a’; M&h?%@% 1.3 mmol) 1s added onto a suspension 1-
azl

iRomelREaby HHeHEE 0] P S s Moy £

[ BRhes eflaithtes If. OBudchinga yid hDMyChé’hhlyJu ezvau@wug@ea} 1983, 316, 598-

P Bhi BN 37210018, 038 kot b laPrark FaoAn o7t U ARG ksbtion
RGeS Lo ot LB o SR 1-chloride

am%grgﬁ%}e@ ovgnigéxquﬂryéﬁe agfi another po o1 © romo

Ao Br @ ah @ Bi:R, (84digf drd @tidedp Atmy2H) atppom Mriphratuge, thrareagidon

V\Eihéu:eqicéle?i%own l kla&ﬁl{%{c P lchﬁﬁ}{ﬁlﬁeé %uaé%(\é denthe crude 4-

I n_ Et %5
heremedN-§t- hmo:@ WGHOP@PﬁJ‘bW’éaW%%\EW Bhich é“
eyaRQItahe dudid pdriiedoazeotropically wth toluene to

gi ve the crude aIcohoI which is purifie
cﬂfzo reigreaisiaf 4dmomp N dgiazol (]dﬂlgﬂﬂ RE%’—P‘YW als.
(3 ¥ 50 ndl @nrgd M&kgd ﬂala.sk fitted with a magnetic stirrer, under inert atimosphere,
4- i )
gﬁ?rgf‘ég?rgd%z gfﬁ 6 0s® P%m@gg QX&J; %&&ﬁ@iﬂ%&&lﬁ lr\ik ]ﬁydroxy
zaglop@mmp’gr@nidgym {23 g.sq mmol) in CHClg (20 ml). %ﬁgr at room
reddtioh Ghikithcdts Zvapoested, tittated in TEIF (5 ml)

eHagR! mbgh
dr 0 th [ LGS lede %rrer under
4 a%fi};}e 0 %‘“ﬂ% #qoﬁi)&’(seep% e nyqet?“f %F*?‘hd gﬂr&l %L ﬁ 3/ o
pittertaitindsphere? emwnuu.aragmnu of i deseler? A2k g, %35 mpal &nd BigN 2.
{ 8 th S G5 AP k@SR, U rétioh Adayes boalbd down
dazol - 1-yl meth %r din- 2- nes _tmidazol-1-
d&r 9 Safityaded aqi\;concenira ve the crude 4-Bromo-N-(1-imidazo
yl-cyclopropyl)-butyremide al8 (2.76 g) which is used in the next step without any
further purification.
3.3. Synthests of 1-{1-{1H-imidazol- 1-ylcyclopropyllpyrrolidin-2-one 23.
In a 50 ml three necked flask fitted with a magnetic stirrer, under inert atmosphere,
the crude 4-bromo-N-(1-imidazol-1-yl-cyclopropyl)-butyramide a18 (2.76 g), KoCOg
(1.26 g, 9.1 mmol) and KI (0.0075 g) in DMF (25 ml) are heated 3 h at 60 °C. 17 h at
80 °C, cooled down to room temperature and concentrated in vacuo. The reaction

T‘l—
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NaFFF \/ \ NN(c15¢(rac) O _NOG6(-) HON
NHJ 7(+) 1J 1 05 NIn a 100 m three necked fl ask

tted with a magnetic stirrer, under inert

nosphere, distilled tetramethyl-chloro-enamne (1.1
m, 85 mvl) is added to a solution of 4-(3-

azi do- 2, 4-di f| uor o- phenyl ) - 1- hydr oxynet hyl - pyrrol i di n-
2-one al5 (1.9 g, 7.08 nmol) $n 5 CHRRA 2 (45 M) at O

C. After 3.5 h, the mxture is transferred via a

Caftlife i WiQed wit 8P tf{ﬂ{e&% DeCketilaaskn bhdbed ol Bl Srude

magnetic stirrer, lﬁ'] I nert atnosphere cont al ni ng

APEPoPe B b8 T waitor i iiad by cfssmatﬂﬁwﬁily on giligagely 2
( @gﬂli/morrm{goﬁ @msmmw/v Tm@%eﬁp@mhmmt with$8d in ether

0o - Ry P B AL 25 CERSI B A sl >
dpte@%D.08%h 7C) %ill 2CEPhwanethidude. 10 or gani ¢ | ayer s

WBsARE guihb wat er, dried over MySO4, filtered and
eva orate&

In vacua. The residue i ified b
g PEBRFIDAIS ri?rfveaﬁaaon@@la‘éﬁ-@f A ReORP DY pyroldin:1-
953) beefli6/a@idmtigv estyn. t o af ford

4- ( 3- a2|do 2 4-difluoro henyl) 1 Ahm dazol - 1- ylnethyl
pytrolidil \Bﬁﬁfhg(l 66 racenate N
reso ved re ive chir chro raphy

(Chirgal pak AD, b Z|ne/Et nd the e a are o
recrystaldized gEnve y in Hand cOEeJ\/
afford the two en@nt|0|me%s ® (flr eIuted) and(?
(second el uted) ag®white solds (0.5 g%nd 0.4 gT’ a2l _
LCMS (MF): 319. Alternatively when m xtures of

i soners are obtained (racemate, regioisoners, ...) tre

conmpounds may be purified by preparative HPLC on
silicagel or on chiral phase. 20 2.2. Synthesis qf
1-[(4-chl oro-1H i m dazol -1-yl )methyl )-4-(3,4,5-tr uo
rophenyl)- pyrrolidin-2-one 72 using thionyl chlorigde
Alternatively to nethod 2.1, N
1-im dazol - 1-yl net hyl - pyrrolidi n-2-ones derivati A
can also be obtained by a simlar reaction of t
hydr oxynet hyl derivative with successively thionyl

chor i dmkiiesiso bl @P@rokyB(2-0ko-PpepylippabliditIpfFaettid @cid ethyl ester
follomeg by 25 quenchi ng of the chl oronethy

derivative with an imidazole in the presence of Et3N
dn a 3%om @mmcbﬂﬂaek fittert with amppgactic stirrer, under inert atmosphere,

1-p§|rr613111425mt3 0.5 |5, U0 amitijenileihyl glyoxylate (50 % in
%@ﬁg%rzo%‘ ﬁ]il Sgone 2% %p‘é"'ﬁdﬁ‘#e?' L |60 GE lfo?-rsll'lda%daarﬂgther porton
aiflethybglitiylate Petrol) idadded.nidten JF h-atl 5@ . 4héreaactidn mbwp Hen
Ydohodi ek thBhBiots BRE tederkdd Bfardadit:-buo-23RYppPyrrolidin- 1-y1)-acetic
acid ethyl ester al9 (2.02 g). It is used in the next step without any further
purification.
1H NMR &y (250 MHz, CDClg): 0.92 (3H, t, J7.5); 1.25-1.50 (7H, m); 2.10-2.25 (1H,
m); 2.25-2.50 (1H, m); 2.58 (1H, dd, J 10.0; 7.5); 2.85 (1H, dd, J 10.0; 7.5 for one
diasterecisomer): 3.17 (1H, dd, J 7.5; 7.5 for one diastercolsomer); 3.20 {1H, dd, J
10.0; 7.5 for one diasterecisomer); 3.63 {1H, dd, J 7.5; 7.5 for one diastereoisomer);
4.32 (2H, q, J 7.5); 5.75 (1H.8). '
4.2. Synthesis of imidazol-1-yl-(2-0x0-4-propyl-pyrrolidin-1-yl)-acetic acid ethyl

ester a20,

E
N
fi

at

7
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50 2.3. Synthesis of
4-(2,2-difluorovinyl)-1-(1H i m dazol - 1-yl net hyl ) pyrrol
i di n-2-one 18 by functional group transfornmation. F Br
F F FIN O-~NO N NN N 17 \J~ 18 1In a 50 ni
three necked flask fitted with a magnetic stirrer,
under inert atnosphere, 4- 5 53

(2 brom)22difluoro ethyl)-1-(1H i m dazol - 1-yl et hyl

sh QL | 0 0. )
4188 S MayreS et Seg i Emedh i SERRE g RlStmen gimospere.
CHal @u@@h@rmm(z qpe-mpwmeMrerﬂ)gﬂﬁrpﬂia%wi eiH ester 319 (0.901 g,

t 8INGHAY %& carbBBy1 a8 E-Qp {d@)é(é Ly"@mm fih Me@mdm ) is allowed to
evapor a in vacuo, diluted with

0 F“ﬁ‘ﬁh‘r"% %59‘2—9‘“ femngrde gnheepenitted i ‘d‘FP‘é JhB \rfégrcaml\/ﬁ'%‘ﬂre ‘S

f ditkied edhant (@vapenaketadteal mﬂcoazcljﬁh'@har @plechuelal s is basicifled to
p n

(RSB0 e R e pRR R i TR 0Bt bl BRB0., giprea pnd
4c¢(rg:e12trated in vacua, This residue 1s pwified by chroma ography on siticagel
didt ﬁmédlymr—r b, by 3.67clezelv/Ap Yd ges itax)d}islizﬁyugptwimm- -@opyl-
one ystallized as a

%hdgi'gérﬁ awgd ‘l#etﬁ}}(?f% %‘MQ»S CEEH%J Al ternatively,

obﬂéMSﬂMHt)t R8mal group transformation can be used to
syt he%n%l‘eles}s f]15(2|n?fl%az QiedighEd -he¥1i1y ejpﬂg{ol%{;; a;?;h{‘oh e 30.

déri vati'ves PS5 ok I'VES can
bl @%9@@@@'6- Slﬁﬂ@d ﬂaaloﬁtt¢d1wm erpagagtic stirear, wider inert atmosphere,

SNEIEﬁ {51| 92 f0.05 mol) 1s added by ortions into a sclih]lt[ont of imidazol-1-yl-(2-oxo-
p?é) gﬂy cJ,l:HE r}ﬁ)?ﬁ%tk’) aé%ehln} 3 gter 20t W W bt in dry mtom
160D ninlli gt o} &C.2- After 805K il itige agictomratikiyke &5 gemebed cigefully with a

t EARSHQS SREHNENA[E andAnl HiyReRARI}AGd AP Hefo ¢@Yhe solvent 1s

reaction with an ahfne in M for the nt hesi s
?vaporated to dryness and the residue is pun%ed by chromatongaphy on sllicagel

LHoRL MO pBWI yviF abi given-1423Hydiroey1yiinidakbl- 1 -pi-eibgiiod-eropyl-
Egﬁggp into the correspondi ng al cohol

%yn- uct?ghg%aﬁs(% MeOH;, eg. for the synthesis of

1 M5 dr 38 net hyl ) - 1H i ni dazol - 1-yI ] met hyl } -

4, ar opssln@e(és{sqifu% @.zlao Qnﬁmﬂam ﬁiu{ La- fobhopy&muaa@b&em

can Ee [ eauce é en I N gr esence
i 98,00 Ph@f&%?%%%%ﬁ-? &#PW?&?FH E‘HF@S“’(“F@ %?hnf’ﬁ@ere
Slylnﬁyhéﬁlrklem 3dg[ % anmnl]rla adddd into a solution of 1-(2-hydroxy-1-imidazol-1-

SRR oVt TN ok U @I, B thﬂloh B 10 RsdE) 1n CHaCl

fra ons are wt nce o any

%hawe?q Aflgr 1 hah07 G thaahie euspélrwﬂan @WE@%V fEypisd
KZCO 3, extracted with CHgClo, and the organic layer is dried on MgSQOy, filtered and

concentrated in vacuo to give the mesylate a21 used as such in the next step.

In a 50 mi three necked flagk fitted with a magnetic stirrer, under inert atmosphere,
the crude mesylate a21 (0.6 g, 0.002 mol), NaNg (0.178 g, 0.002 mol) and Nal (0.017 g
in MeCN (5 ml) are heated 1.5 h at 60 °C, left overnight at room temperature, heated
at 60 °C for another 4 h, cooled down to room temperature and concentrated in vacuo.
The reaction mixture is dituted with CHyClo, filtered and concentrated in vacuo to
glve the crude azide which s purified by chromatography on silicagel
(CHpClo/MeOH/NH40H: 95/4.5/05 {v/v/¥)) to give 1-(2-azido- 1-lmidazol- 1-yl-ethyl)-
4-propyl-pyrrolidin-2-one 71 (0.29 g, 51 %).

LC/MS (MH*): 263,
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30 51 Exanple 3. Synthesis of

1-[1-(1H i m dazol - 1-yl ) cycl opropyl ] pyrrolidin-2-one

23. Br Br CHO t/NHZ+C ~Br [ pH O CH' / N
N-CH"'~)-Cl Br al6é all \NOL111 HNOal8 N 23 N
3.1. Synthesis of

4- br ono- N- (1- hydr oxy-cycl opropyl ) - butyram de al6. In a
50 M three necked flask fitt8d with a magnetic
stirrer, under inert atnosphere, 4- 5

bEQIRERUE Yohiel| @15 dforh 4 - 8- 181 dDel 12 yIEARRAY) - 1, $ iAGIQI2H - indol-2-
onto_a suspension 1- am nocycl opropanol hydrochl ori de
(229180 9. 13 nmmol ; synt hesized foll owi ng the nethod

of Matthies” L'ﬁ ugchl i i Arch Vi nhei m
Ger.) 1983, .67~ \p98-6038) Et 3N&2. N 0. 022

nmol . in dry THE (20 m at 0,0 “oAfter 4h, they®action

m xture is left overnight in dry ice and d&fbth

partiopn of 4-brono-butyryl-chloride,10 . 34 a

EBIN Bty oo dtargdet o Py et sl the 898,

t hrean bightrresnureraukdclave. §-shloool, 2ditgdwninde-Horg, (5 -0LArwd,

Do R F S PE7 L PSHOnE oY e e Up0 180C for g The
-N-(1- Xy- Cy - bu i

| SRS PP AP R FORE éfanpew%ﬁo it We‘ﬂfﬂt@ﬁ 8?9 altfeiéd o g 5-

p diilbfol- G-afrdrexymedhyd- 1, Sghi dreshdol-@fone a22 as white erystals (4.08 g, 70 %6).

41Rr S My - I b ' ]

1Ry bty EAPERDY oL A EBIRRAY QYRS AL 08 (1o,

mégRet 3£ @8 mrer, under inert atnosphere, thionyl

chl or i gge fHRowidg Empdu@dSmazret yyritBesit @bedrding tvethe sartle method.:

B YRR o Y SLBRASR I 5,105
t éﬂ?ﬁé‘lodﬂéﬂézroﬂehéﬂpp@hi'hﬂifaﬁ@@ﬂﬁﬁdﬁ'ﬁwwq}ﬁ@qe's S-bromeo-1-
eMARBEA Ry 1H-H{@d-1hdbl-DHine( Phididgnadtylar@etyl- 1B lihydro-indol-
RGBS Yoo SR BRSPS ol 2-ome.
cont ai yritfesds 90! siehiof- {1 H-Hhidasbh 1 &hAR 2, 3diihyRird-2ANAE]]-2-one
and Et ﬁ%.(Z. 8 '
In a 50 ml three necked flask fitted with a magnetic stirrer, under inert atmosphere,
the crude B-chloro-1-hydroxymethyl-1,3-dihydro-indol-2-one a22 (4.0 g, 24 mmol) and
carbonyl-diimidazole {4.26 g, 26.31 mmol) in MeCN (20 ml) are allowed to react 1 h at
room temperature and concentrated in vacuo. The residue is purified by
chromatography on silicagel (CHgClg/MeOH/NH4OH: 96/3.6/0.4 {v/v)) to give B-
chloro-1-(1H-imidazol-1-ylmethyl)-1,3-dihydro-2H-indol-2-one 160 (2.82 g, 56 %).
LC/MS (MH*Y): 248/250.
Example 6. Synthesis of 4-(3,4,5-triftuorophenyl)- 1-(1H-imidazol- 1-ylmethyl)pyrrolidin
-2-one 40,

1-(hydroxymethyl)-4-(3,4,5-trifluorophenylpyrrolidin-2-one  a23 is synthesized as
described in Example 1.
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g) in THE (20 m) at roomtenperature. After 6h, the
reaction mxture is cooled dowm to O C, filtrated and
concentrated in vacuo to give the crude

4- bronmo- N- (1-1 m dazol -1- yl-cycl opropyl)-butyram de
al8 (2.76 g) which is used in the next step w thout
any further purification. 253.3. Synthesis of 1-1
1- (1H i m dazol - 1-yl ] cycl opropyl ) pyrrolidin-2-one 23.
n.a 50 three necked flask fitted with a magnetic

s‘tquSe[MHrﬂﬁn‘?&@r I nert atnosphere, the crude
qnmxmnnll‘tlhfel: ietHed A6k Atled/vitle ¥ chagpetiopyiiter, buidyr et ciemesp8ere,

Buofflaop S0P 01 Lhe 08, Sk B, )03l dlld oS oo

are

cte@p@-atuzr@vma @Céutm@mﬂ?ﬁtféﬁpleﬁ‘éﬁze]ﬁég BAY ShrEwht)-B1%ed and
MBEHH Lau@fwfrnaafs?i bﬂﬁbé 5@628@ >({$H 1?1) ST (30t Atk 0.5 b, 1-
| CO ra I.N va
farnsvt-bf e s Poe R al s aesdn s ) Fpyfs
dh rl‘Hﬁ‘dﬁ mg]r\whyldﬁhdmpﬁsc agmlom t(il@b@f@l@ NEESHA KiHHGH¢rude mixture
gf! Eéélgﬁto( VM L)Lt %9 leé/desatlﬁfaﬁeﬁrsoéi{tﬁlaéa%%tem%ft& dRedetion

recrysta [ization
R, e pidhs =i pEgrRkepY s e AP exergpagion of
Z.Be §dlvedBs3 tigh crddbmbBB)reagis pariiytibyoitash ehiotetogriyiliyMs silicagel
[ fi.(o-
e IS Sy AR b rapgiu e
aéﬁr@fireiﬂngﬂl 1 tnethyl 45, @W@a@omh@xﬂrpmhﬂ!e 3-pi 3Reg
bold-e4). O NJ N~(]VB al9 220 39 NJ 221 N NN3 N 71 10

Ls of
A},chstf(*g 0X0- 4- propyl -pyrrolidin-1-yl)-acetic acid

dxpapiplec’s Spnthesls of v -{1H-brrzimydarpl- | -imethylcd Ry pyaEoldin-2-one 91.
fltted with a magnetic stirrer, under |ngrt
at nosphere, a mxture of 4- opyl pyrr I|d| n- 2- one

(0.5 g, 3.9 nmol) nd et h hyoxyl at 0 %in
tol uene, 2.4 nil aceton heat ed up at
60 C for 6h and anot“her port| on et fiyl gl yoxyl ate

(0.4 nil) is addest. Mter 17 h a 7C, " he reaction

ture IS concentr at vacyo to ve th Ccru
Hy@ - PWP&%W% APRT i 4Rin 1 %Fﬁhea%%"f dgﬁﬁ“&?ed fn

bleaster a 19 (2.02 g). It is used in the next step
%ma,p gurther purification. 1H NVR SH (250 MHz,
71-1,

Jn g@ﬂznlﬂ;ree ed ﬂeélfﬁttedzv%s Ll 1 5 Lwﬂ:ler 122% ’g,tmosphere. a
(edhtdn oﬂﬂ(hydro&ﬁ:n&hyﬂ-é@}opﬂ pﬁ'iol.(dkHz.-odei a2¢ﬂ (218 mfyol, A0B mhg) mnd
®Emidazale (1 eq, 2.5 mmol, 300 mg} in acetic acid (20 ml) was heated at reflux
overnight. After cooling, acetic acid was removed under vacuum, and the crude
product was purified by preparative chromatography on silicagel to give 1-(1H-
benzimidazol- 1-yimethyl)-4-propyl-pyrrolidin-2-one 91 after recrystallization in
diisopropylether (16 %),

LC/MS (MH?): 258.

Example 8. Synthesis of 1-(1H-benzimidazol-1-yimethyl)-1,3-dihydro-2H-indol-2-one
187.
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di astereoi soner); 3.17 (11-1, dd, J 7.5; 7.5 for one
di astereoi soner); 3.20 (1H dd, J 10.0; 7.5 for one
di astereoi soner); 3.63 (1H, dd, J 7.5; 7.5 for one
di astereoi sonmer); 4.32 (2H, q, J7.5); 5.75 (1H,s).

4.2. Synthesis of

i m dazol - 1-yl - (2- oxo-4-propyl -pyrrolidin-1-yl)-acetic
acid ethyl 25 ester a20. 53 56 n a 50 ml three necked
flask fitted with a magnetic stirrer, under inert

at nosphere, the crude

hydr oxy- ( 2- oxo- 4- pr opyl - pyr@iﬁ n- acetic acid
et hyl ester al9 (O I) a

car bonyl -di i m dazo @5-9—-5+9 i's MeCN (20
m) is allowed to rea\ct 48 h at m,>ten'perature and
concentrated i n vacuo. %he reacti off i xture is 5

di | ut ed W|th HCI (0.#5M and extracted with CH2O 2.

TSR S A DR 1 o B o0 e

fiEIX@I@Pbd and concentrat ed in vacua. This residue is

pugi fiRdoby ne, @%m{ 260 ©H, ispaged @H, s): 6.20 (1H, s(broad);
(CH2C1%¢ OH/ NH4 96/3.6/0.04 (v/v/iv)) to give

i fi4Pazor UL ] -(2- oxo 4-propyl - pyrrolidin-1-yl)-acetic

aal sohuetoh yf 1ﬁgztde¢xym2'@1yp{1 Eedil}ydrazﬂwdolﬁomﬁﬂ?ﬂsl(em-ﬁ-?ﬁ mimol, 600

b‘émm&&l& besi, 3296 mmal, 1,459 and carbonyldimidazole (1 eq, 3, 06

S il A Ao s

Widishover) fargilahinhtest(LGo \er Aftwedepomttmrdf theet am@ptteilegmder reduced
Ng@?ém(a L %rtgie pgocgé d %9 %ﬁ%ﬁﬂbﬁv@ AbtE 0l SevelleDH@se to give

ion O
228 @@wup;wmmmw-wref&m SR 2R eS8
(%&@m@aﬁ%ﬁﬁhdﬁd@r@yyzﬂﬁtm 15 (200 m) at 0 C.
‘{FZ#‘ %Yﬂ'::mh %he reaction m xture i s quenched
ul ? saturated solution of NHACI and the
t Emverlat ar Eyniiesie d of pl-{%p(opeghsithiof B-hepritpidazol kyllmethyl}"‘-PmPYl’

Eﬁggfcmgqlmg@odryness and the residue is purified by
mat ogr aphy on sili el (CH2C 2/ MeOH: 95/,05

(vlv)) to give

1- (2- hydr -1- |md/a¢% ~fF=eth 4- propyl -
pyrrolidi%SQ,{S 47,7168 %! E~C/|vrs ( - o238.
4.4. Synthes

1- (2- azi dog,]- |Lr5hdazol 1-yl -Oet iyT) - 4- pr o p,)LFs‘OI i di n-

2-one 71. Ina50n1 thre%‘s‘n kedflask Nted with a

g netwtl ”f?%bg%-%%%ﬁ@% ;1 i g%geampd bamate 626,

s®b asplotion pf &ﬂggxmptbxlgr@rqm-wpml -one a24 [4 g 25 44 mmol)
yhﬁ@himh PlarfmB { PP YA, HOV Binbid B 0sS 0N 2em® i £ Ml gf diehldromethane

Et 3N (0.5 CHd 2 25
Lt o Vptpat e Ly BB e, o708
sgstatmsdn di@!@ﬁ@netbmer(aml}eed rogm ten@iefediug, Thaerudp mixture was
OLRRIIGo k‘é)é@ﬁndé fltBH a8 VPSR hoshetel RERALIAR drolysia (15 ml of

concentrated I n \E;'%cua to I ve the mesyl ate m#lq%% as
sHeker; artragton GHa W) fying A f&ee@mwpa&eﬂ Péé“”r? ik
f fiftéa@ien whil Boleentregpeiation shddrreducediprbesurt gavet(2-0xo-4-

TRy A ROESATER gy bl o

|nnmmﬁ’(5urﬂﬁ°)aﬂ%ﬁe heated 1.5 hat 60 C, |eft overni ght
ally NN (GSMBE, EnKIE) & fheab.ed (3, 1); 1.22 (6H, @); 1.4 (4H, m); 2.10 (1H,

dd); 2.84 (1H, quint); 2.53 (1H, dd); 8.20 (1H, dd); 3.45 (4H, m); 3.65 (1H, dd); 4.78
(2H, q).




10

15

20

25

at 60 C for another 4 h, cooled down to room

tenperature and concentrated in vacua. The reaction

m xture is diluted with CH2Cl 2, filtered and

concentrated in vacua to give the crude azide which

Is purified by chromatography on silicagel

(CH2A 2/ MeOH NHAQH: 95/ 4.5/05 (v/v/v)) to give

1- (2- azi do- 1-i mi dazol - 1-yl - ePhyl ) 35

4-propyl -pyrrolidin-2-one 71 (0.29 g, 51 %9. LC M

(W) Sya@%sis 56 1 (AR ENiD)- 11Spatdesihzl g fylimethyll-4-propylpyrrolidin

5 chl o% élH—I m dazol - 1-yl nmet hyl ) -1, 3-di hydro 2H i nd
r‘?ﬂeiocjdd NN a22 -OH ~N N 160 ~)

EL\ énlutﬁyll’ﬂf k@ ex@s4-pfopylpyrrolidin- 1-ylmethyl diethylcarbamate a26 1eg, 3.18

g'mi%H Brs ﬁi% ﬂﬁh]@émh&zélemydwq 0 Rl et @32

pr es ure auto

Slcé’lﬁp%qﬂ@ .(41m§ “epsthgaled UpAdd 1?c fBB%Z }(15The solyegbgas & evre?oratecl under
Q@&lﬁfe%eﬁa{ﬁ@hﬂ@riﬁa&t@ﬁ by )prepadkative crsmatqgsaphyl 9n rgyesse phase
h% F%g er glfﬁ ﬁgnegh%gh}%? 1H- Eﬂaéélulf Pth&h Pl pRshydeyolidin-

ute ether and filtrated
tong %[PE’LC purity (U.V.): 85 %; Yield: 1.5 /o)

Onvirtpyggeoxynet hyl - 1, 3- di hydro-i ndol - 2-one a22 as

Gl

“cé"zé%%bs"w S End fy 2y Sl oY
Tor@®4( 1H, d) 10 7.29-7.34 (2H, m. The foll ow ng
conmpounds may be synthesized according to the same

met hod:  1- (hydroxymnet hyl)-1, 3-di hyq:r 0- 2H i ndol - 2- one;
4-chl oro- 1- r oxynet hyl 3- di ro-i ndol - 29ne;

4-fl uoro-1-hyd ymet hyl - 1,/33di hydr % ndol - e;

5- br ono- 1- hyd et hyT - 1, Phydr o= |‘J£ N - or?e;

1- hydr oxymet hy| A5 et hyl - 1, 3~gj,hydr o- i bdd \d5 Zmone

1- hydr oxynet hyl - 5- (2- et hyl -t hi azol - 4-yl)-1, 3-di hydro- ...
i ndol -2-one. 5.2. Synthesis of

5-chl oro-1-(1H | m dazol - 1-yl met hyl ) -1, 3:Adi hydr o- 2Hi nd

ol -2-one 160--lsn a 50 thr_ee—-necked fllask fitted

with a magnetic stirregry der mertff‘l phere, the
crude 5-chl oro- 1- B")'<ynet hyl - My agi ndol - 2- one
a22 (4.0 g, 24 aZ0 carb Ndi i m dazole (4.26
g, 26.31 mmmol) in l\/bCNéZOrﬂ)areallovve 0 react 1
hiad. Syodmstsefpaminqmeh HdreBPEHPIYr MR A acuo. . The

r&%bﬂ{iigx} biS1 -8 brofo 8- 1) rdﬂsrr-pﬁaﬂﬁgf :aphg/(mmg 01285 @ed]) in toluene
CWFBPB) "Ias(%°$lm°gﬁj§8la Etggj ﬁmﬁ%ﬁ%ﬂ%ﬂ di h ro- Ag&el erﬁlg ol If the
- 2dditiem, ime(nﬁeramrgwa@@i&gi SIDWWB)IP Mera %gnmggi of the
4 ggﬁﬁ{e I 1§J dtilled at room temperature overnight. Filtration of the
s atition and shoeyent eradoratidn tehd 8 5%61325}1 thd el TRl &
which was used without further purification.
LC/MS (MHY): 157.

10.2. Synthesis of (2—n1tropheny]][[2—oxo-4—propy1-pyrrolidin-l—yljmetl'xyl]‘amma 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 mmaol, 1.902 g, 2.62 ml) in dicxane (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-yllmethyllamine a28 (2.747 g 68 %).

LC/MS (MH?) : 278B.
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1- (hydroxymet hyl )-4-(3,4,5-trifluorophenyl)pyrrolidin-
2-one a23 is synthesized as described in Exanple 1.
55 L M5 (MH): 246. In a 100 nil three necked fl ask
fitted with a nmagnetic stirrer, under inert

at nrosphere, phosgene (20 wt %S3i n tol uene, 0.95 eq,
2.02 mmol, |g) was added dropwi se at room tenperature

t 015 0’;\% S @yﬂgﬂﬁgQ g@{zr%g?hﬁﬂe%lmzdéé@ | Srofd- é-.@ir%ﬁ’dm-'fl ) n'fglgig‘gamine a29,

0. %eéla Fn)oq cilpajquEl ((1§@’o Wp )Was Afl({leélrto G sgluit}on ?Lf (2—mtropheny1){(zgoxo 4
hyisto pptppe b1 %ﬂ)&ﬁtﬁid}&nﬁrelaizb Wbeq-2ptiey b pop el drdi mmgeogﬂ (5

One ggg ko1 €4 123 mT?er and: meﬂg%nol (171 Wééé Zﬁph’}het ﬁg]asultmg slurry

rropw se a som te ure:
C rwaﬁé*:em mdsrr egitaiing dpmdlﬁ ihn'tuzé aj TRk teperadiire] dhen duited over

S%me@hs@vaaﬁ%émo@ a{e@a&tﬁmﬁé b8 ( b {[z!oégﬁkapyl.
I%%%E@ﬁ%ﬁhg%@gigU|at g{gﬁgg §b$?h:r§olvents t he

c rhﬂﬁmm mawmrxmmg)ra Hpime d.8BYGH, |tad [20eh$D Wt ogr Zph{LEDAd); 2.25

S'{Hhcﬁ&ﬂ 2. Hoth Ehh@r 8RR, 'E%t?*IQHO%Es 2:%391% ﬁ}i)/ Wi 48 sy 473

er recrystallization in
ﬂ%‘oﬂ)-leﬁ?%gfél("‘q r!}‘]l met hyl ) -4- (3, 4, 5-trifl uoro- phenyl ) -

pyfd@' Is%@leﬁg Qinﬁj;éngasﬁgtﬁ&l Hé}zzimia:gaoﬁl AmetaG Morb i rolidin-2-one
. Exanpl e Synt hesi s of

1 (1H—@én2|n1dazol 1-yl net hyl ) -4-propyl -pyrrolidin-2-0
n dn QB0 mll three Metked MadiNfiBeda@idh b @dghet stirrer, under inert atmosphere, a

|
Hﬁe& zed aséig?escrl bedMll%Jr %E?gﬁbw 1%1}@%?:“}% %fs (1 eq,
19669 ol 178 g BRPISBYd5cld 14, §.PBE Riniol.(REBENA LtHl Beetic actd
mﬂga @itl] ehdSdidstahe (4 mi) vEe heited bt 6tMaERIERI0th. Ater St tcOBom

e:épérﬁ%fr %%sg;%}eﬁf s éenﬁ%’d"é{&depéﬁich% e =€ pReflict was
purlﬁed by preparaﬁve thin 1ayer chromatography (CHgClp /MeOH/NH,4OH: :
96/3.6/0.4) to give of 1-[(2-propyl)-benzimidazol- 1-yljmethyl]-4-propylpyrrolidin-2-one
94 (85 mg, 33 %).

LC/MS (MH*) : 300.

Example 11. Synthesis of 1-{[5-(hydroxymethyl)-1H-imidazol-1-yljmethyl}-4-
propylpyrrolidin-2-one 80 and 1-{[4-(hydroxymethyl}- 1H-imidazol-1-yllmethyi}-4-
propylpyrrolidin-2-one 81.

£ IhEh

N
a3d 331

%h

,,l J

80 B8
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benzl m dazole (1 eq, 2.5 mvol, 300 ng) in acetic add

(20 M) was heated at reflux overnight, After

cool ing, acetic acid was renoved under vacuum and the

crude product was purified by preparative

chromat ogr aphy on sillcagel to give 1-(1H 25

benzi m dazol - 1-yl met hyl ) - 4- pr gyl - pyrrol i di n-2-one 91

after recrystalllzatlon In d||sopropylether (16 46).
&@’H Synt hesi s of

T i SERIFHE Bl b5y PR RS el i1z

one 3@l h6hyi-a6rofy Y ifinAone d¥0 e@daﬁ@az m@eh -butyl{dimethyl)silyl]

R e e

ViR 2 500 D Smece Bpghed f13skof)kiqdHh sinagietit GH{RE ungddr, inét a@uosphere,
( %e@ﬁ%p@%ihyl-s@an@o%ﬁﬁ&hﬂ mﬁéﬂolerﬁl 9@ §Qb&§’§ﬂo@ el
r 0X t Z -di hydro-2 2-one azs5 (
YRR Y mlapenstap of Noch et AP PR ) 264, S hon o
mpndpyl— 1—0&5&3:116!]1136 -pyaiingtatiei(19. ¢iag, . G687 m @l ofrord 40fropyl-1-
s omvﬂ%ﬁ?%%ﬁi&?%%ﬁ*%?é%ﬁa B, (10 e 21 drBpse
( fb@ ‘\‘N)mdﬁ&ﬂtr 'é\ba?éé‘?oﬂ fegrP e uehalter del.ohe reactien migee is
r @itereecevafhriee H5vHca0, @haadaﬂuﬂea;mg dHE the\eBartl layér 18 elraEa%d

p J PL hase to

PR S5 ELE0L HELASRRS ) B 3002l purs
o RE chgmatopsply Onéﬂipwel W@W M QIEP3.§106/0.5 (v/v)) and the
d m&&@foﬁﬂmlel%tahl@ Sepattdhy Mrbhatoghy FXRRRNQ pBase to afford 1-{[5-

U E Rt Rt omy oo st Y Igtel o2
ypne 439 (67 @ ohil diHi4- it P@imenmsi GHmeBRy)- IOKEREHI

[ yiNaeRhy IEA(%eryi ﬁdﬁi&%Lo%e%fsl 745 2 4 ot hvl carb
( -, Spmpougsl 430 T NME. L @sb 00%13] & ey K087 QBH ml; 1.17-
11(&W¢H oy PO LA, Jddn zmmaﬂ (131 )02 491 {18, Al Red 152, ddk 4O (1H,
25:83%65@13& )s& 5%“5‘%2&@}%;54’ ﬁt"})n?lsé% # &§d, 30.53 mmol,

oronethane 20 wa
EPClgi: & 19 EHaFIp 8§10 %@Pﬁd@ 1.20-
<(:| L4j’: (43 . m)24. 0991Hmidl ;z 25 ﬂ@@mgm) «R.55(10, Ha); B.90 (1H, dd); 3d43 {14,
j ] er, ; T e crude
a8 IR A 7 o8 pul, AP ERAIRG M i B2 G
i heft Symissisied A d5dhssdrenygisthyl ffidinglazet- £yl methsll-4gropylpyrrolidin-
wat er )2-oxdg.acti on (CH2Cl 2), drying of the conbi nated

Oﬂlgaaﬁgocmi t%¥ee nec&e'ggﬂsqﬂitted with a magnetic stirrer, under inert atmosphere,
1-[5-(tert—buty_l—dimethyl-sﬂanyloxymethyi] -imidazol-1-ylmethyl]-4-propyl-pyrrolidin-2-
one a30 {0.5 g, 0.0014 mol) is heated at 80 °C in a AcOH/THF/Ho0 mixture
(9ml/3ml/3ml) for 9 b, then stirred overnight at room temperature and concentrated

- Invacuo. The residue is dry by azeotropic distillation with. toluene, purified by

chromatography on silicagel (CHgCly/MeOH) and the solid is recrystallized from
AcOEt to give 1-{{b-(hydroxymethyl)-1H-imidazol- 1-yljmethyl}-4-propylpyrrolidin-2-one
80 (0.114 g, 35 %).

LC/MS (MH*): 238.

Alternatively, 1-{[4-(hydroxymethyl)- 1H-imidazol-1-yllmethyl}-4-propylpyrrolidin-2-one
81 is obtained from 1-{{4-({[tert-buiyl{dimethylsilyl) oxyhnethyl)- 1H-imidazol-1-
yllmethyl}-4-propylpyrrolidin-2-one a81 using a very similar procedure.

LC/MS (MH?): 238,
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15

20

filtration and sol vent evaporation under reduced
pressure gave (2-oxo0-4 25 propyl pyrrolidin-1-yl)nethyl
di et hyl carbamate a26 (100 %9 which was used w t hout
any further purification. 1H NVR (250 MHz, CDCl 3) 8
ppm 0.93 (3H, t); 1.22 (6H, q); 1.4 (4H m; 2.10
(1H, dd); 2.34 (1H, quint); 2,53 (1H, dd); 3.20 (1H
dd); 3.45 (4H, m; 3.65 (1H, &d); 4.78 (2H, q). 57
9.2. Synthesis of

Tpsdalntd E@tsﬁmh{egﬂs Q4 béﬁgae%bmﬁdﬁﬂo@&mhmﬂﬂmtﬁuﬁ&hﬂ H-0p
ylg%%r0|d|n -2-o0ne sol uti on of

o8R8 %-0l i di n- 1-yl ) net hyl di et hyl car bamat e
a26 (1 eq, 3.1 nmmol, 0.5 9) d
2- (et hyl t hi o) - benzi ni dazole (1/25 eq, 3.90,mmol, O0.64
g) in 5 acetonifrile (4 m) was\heated undex refl ux
for 42 h. The s ed under r%ggce
pressure and. _purifT®atien bp-preparafi ve
chr omat ogr aph qﬂ reverse phase ,bffo&ﬁed 399Jng of
1- ([ 2- (et hykf Ff o) - 1H benzi ni@azol - ’Jyl} 4- prop
yl pyrrolidin-~n2-gne 90 (HPLC y’klty ( 85 %
Yield: 40.3 %9. LCOM (MH): 282 10 Exawph@ 10.

Synt hesi s of

1-[(2-propyl -benzi m dazol - 1-yI t hyl ) -4- propyl pyrr ol
din-2- one 94. NO NNO 11 HNC a27 L~ NH, )
NO2 a2B NCN OI-NNO i-Pr 9 a29 ~N 10.1.
Synt hesi s of 1-am nonet hyl - 4- pro%yl pyrrolldln 2-one
a27. A solution of

1- chl or oret hyl - 4- pr opyl - yrroI n~2 ne (41.34 g,
0.285 nmol) in toluene 15 ( was added dropw se
at -78 Cto liquid anno (300 At the end of the

addition, the tenperatur as ralsed slowy to room
t enperature and anmoni a of the 83crude m xture was

aid.pvmjmuses@iﬁhimymﬂmameonm{(zmmmbpm@mamlgﬂmethyu 1H-
El/ la:J:)?}gF?gnor etag xgﬁé%‘gfa@&%ieﬁ%ﬁﬁdd)e product ggﬁék “Yhmethyll
whi ch Hﬁ@mdy@&%hqﬂﬂﬂwmﬁﬁﬂﬂﬁ%r purification. 20 LC/ MBS
(M50 hPthreelibeed SR ERES Wb Qfmagnetlc stirrer, under inert atmosphere,
(22 E%%qgll%y(ﬁ% %5 Oxghjg]rﬂ-li ﬁgi\éaZOPX i]%eha%}-%—ﬂfo%&l}aﬁ?&ﬂ&ﬂ-h—oue
180 a0y et} tor a0l $ PGy NaghR QY tfer Gifemp amd MeCH10 mD) s
1P d780loC, Retbdndiiyipiperidine N-oxyde (0.181 g, 0.83 mmol) is added followed
by NaClOg (1.17 g, 0.013 mol dissolved in 2 ml of water) and NaClO (0.155 g. 0.0021
mol dissolved in 1 ml 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 vacue. The resulting solid is extracted with CHyClg and concentrated
in vacuo. A fraction {0.15 g] of the crude acid is purified by chromatography on
siicagel (AcOEt/MeOH) to afford a 0.67 gof a 76/256 mixture of respectively 1-[(2-oxo-
4-propylpyrrolidin- 1-ylimethyl}- 1H-imidazole-5-carboxylic acid a32 and 1-{(2-0x0-4-
propylpyrrolidin- 1-ylmethyl]- 1H-imidazole-4-carboxylic acid a83 as an ofl.

LC/MS (MH™): 252.

12.2 Synthesis of benzyl 1-{(2-0xo-4-propylpyrrolidin- 1-y)methyl]-1H-imidazol-5-

ylcarbamate 83,

In a three necked flask, under argon, a solution of 1-{(2-oxo-4-propylpyrrolidin-1-
yl)methyl]-1H-imidazole-6-carboxylic acid 232 (0.35 g, 1.39 mmol, predried by
azeotroptc distillation with toluene), diphenylphosphoryl azide {0.58 g, 2.1 mmol) and
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30

2-fluoro-nitrobenzene (leq, 17.09 mmol, 2.411 g, 1.802
m) and triethylamne (1.1 eq, 18.8 mmol, 1.902 g,
2.62 m) in dioxane (20 nil) was refluxed 48 h. After
cooling, the 25 crude m xture was filtrated and the

di oxane was distilled under vacuum The residue was
purified by preparative chrongiography on reverse
phase to give (2-

o S RRETE N g el BB Aoy M gt g
Syertpresiuse iBfkept at 40 °C for 4 h and benzyl alcobol (0.301 g, 0.21 mumol) is added.
OIS g A 0 e
&e%fﬁ‘% 8f 2 1ofr dfh pod mrtc%pﬁ%m YAppo Thg srugle carbamate {s purified by
prcmyﬂat@‘ﬁﬁr@: o)qu;lilfﬂ:aéei o b ﬁﬂtzg%%nz(}i- 1qqﬁoxagg7
s B Rk bt g 2 B

ré@Uiting slurry 5 was kept under agitation during 16
hggyﬁs@Mpr@gytenperature then filtration over

R T T AL R MU S ——
pyHHnmdmhmﬁiﬁmﬂ@wﬂﬂﬂnﬂ@mmﬂems a29 (2.232 g, 91 %9. 1H

NVR (250 MHz, CDCI 3) 8 ppm 0.86 (3H, t); 1.20-1.35
(4H, mr 2F05 (1H, dd); 2 (1H, [qui nt)

dd); 2. 94 dd), 3.387 s); 3.43 (1H

(1H, s 3 10 (2H |§ 70-6.84 (4

Synt hesi §70 NH,/H o

1-[ (subsyi t t:o-beﬁzhﬂidazol-l-.. metky] - 4-

ol i di n-2%onév"94. In a Pjﬂree necked fl

wth a nelic stirre E&% i nent at

solutio %f ©
(2- am nophenyl ) { ( 2- oxol4- pﬁféﬁl-pyrrolldln 1l-y
}amine a29 (® eq, 15 0.69 mmol, 170 ny), 86

propi onal dehyde (1.4 eq, 0.966 mmol, 56 ngy, 7112),
at®ii cSadhatis of @:[&amir)onanﬁhbidﬁnmma-ﬂﬂleﬁtfy%& Hetien-phienyl)-

65 C 'j@tﬁgm%agXter cooling to room tenperature
under vacuum and 't h

t nt was renpved
PRI TR SRR e By o B A e R o Efeticion o the
Ch‘ramtta!fnajcradip pyre((OH2 ([2-24dvE-C RHAThbropBéYy Bpyatclidis) 1 -plbmethyl}- 1H-
e-4-carbonitrile 79 (0.2 24 0 eOH(B M, 3 ml)a.ndthe
koD S e e, L
Bxabiple@s dohcerftyttédinsatud) bissolved in AcOEL, dried over MgSOy, filtered and

coh[cé-fn(a!%é/&j%ﬁ%lééé{%ﬁc% %)d olg%g o %é&eoi-{sl achrlolRb k@ dbol-1-

0 rr
iy pé’ygﬁﬁaﬂ@mmmbmxwm%&mg 24 Wirichi{s pgedps speh in the
piePylepyrrol i din-2-one 81. o ~S + N /N+ O 1)~ ---

‘]I;C/M]é_hvg["'} 3‘,{5 e30 831 ([~~JJ 11
13.2 Synthesis of N-[{I-{[2-0x0-4-(3,4, B-triflucrophenyl}pyrrolidin- 1-yljmethyl}- 1H-
imidazol-5-yl)methyllpropanamide 86.
In a three necked flask, under argon, propionyl chloride (0,0134 ml) is added to a
solution of 1-(5-aminomethyl-imidazol-1-ylmethyl)-4-(3,4,5-trifluoro-phenyl)-
pyrrolidin-2-one a84 (0.050 g, 0.16 mmeol) and EtgN (0.29 ml) in CHyClg (3 ml) at
0 °C. After 1 h, the reaction mixture is quenched with ice-water, extracted with
CHgClg, dried over MgSQy, filtered and evaporated in vacuo. The crude reaction
mixture s purified by chromatography on reverse phase silicagel to afford N-[{1-{(2-



10

15

20

25

HONONOHOJ 80 8159 11.1. Synthesis of
1-([5-({[tent-butyl (dinmethyl)silyl]oxy}nethyl)-1Himd
azol -1 yl]nethyl}-4-propyl pyrrolidin-2-one a30 and
1-([4-({[tert-butyl (dimethyl)silyl]

oxy}met hyl)-1Hi m dazol -1-yl ] met hyl | - 4- propyl pyrrolid
n-2-one a31l. In a 500 mM three necked flask fitted
with a magnetic stirrer, underm2i nert atnosphere, 5

4 (tert but yl - di et hyl - si | anyl oxynet hyl ) -i m dazol e

9 I ded to a
S l? § % %n g’ 140% &?uoﬁf%%f&yljﬁ yré 911 1]([;5%»9 rrlﬁ i)mi? &8 9?2 After
0 y9misthylipropaogpyide BB@W?omﬁmet hyl - pyrrolidi n-2-one
( 3206 @ ?%87 nmol, from 4-propyl - 1-
hydrox net rrolldln one, se roced 1).in
DR H: aa%hl(%ﬂs?séngwlp SR AT F ity oo
hbahmmimlt%nml@ure After 1 h, the reaction m xture
is 10 filtered, evaporated in vaguo, diluted with
CH2Cl 2 an he organ| | ayer is ed with water, %

dried ov {4 ed and ated in vacuo.
The re S pur=£|e§ % grhaphy on

m: ( CH215L2/ Et-OH-NH/ 3= . 556/ d
e, I egi 0i SOMErOst ¥Fe sefawat ed by chro yH

on a chiral phase to afford 1-{15- ({[tert

butyl (di n hyl)silyl]oxy}nethylgs 1H i mi dazol - 1-yl ] meth
yl }-4-propyl pyrrolidin-2 15 one a30 (8.9 g) and
1-{[4-(([tert butyl (dinethyl)silyl]

0ygolhceicmydf );heldihliﬂhimjw)ﬂovﬁﬂg, 1.21 mmol) in AcOEt (10 ml) is slowly added,

Ly unﬁat %t!a aﬂ& 91@4:' a@ﬁ%gp%l&ed{cpa 20119:[69 o@gérbg%yléiﬁnﬂzzole (2)43

ﬂsfzoloo 893 61112%30%‘- fSOPﬂl 3t 0 1C- ftey L oy ki reagfion af fhis
d d&m &aﬂ&e 2h82ru(id drginicByer B vASh4dlHy HCl UN) theld b§ A sefitdated NaCl

e s b il oSt ol
( w@dw putifirs) k) ehrgmatgerephy omyiicageld@ichiormethang/ mpthpnol/ 10 %
1 o&ﬂe 9950 ©4d11), Ben récrPSalliddd, (CHEN, /Rexahe) 20 40e (A(Rloxond ;

n%nzlgylﬁﬂeﬁylﬁ}?-&g%%% féﬁa%%da'z%-zg%} (1154f>1£$h5)te solid

7ﬁ¢@!@&1§79@) 11.2 Synthesis of
[rRrs(iyey. @9y et hyi ) - 1H | m dazol - 1-yl [ met hyl ] - 4- propy

B L b o e 30 RS s

abnaipaere

1-15-(tert-butyl-dinethyl-sila ony thyI)-|n1dazoI 1
-yl met hyl ] - 4-propyl - pyrrolidin- one a30 (O
0. 001 ) is heated at 80 In C}VTHF/HZO

th

m xture /3m /3 Lrred ov =g ht

at room I atHye, ntra in vacuo. he
dry by azeotroplc dlst |on Wi HiPyd

resi due i
tol uene, purified by 30 chronat on silleage

(CH2C 2/ MeOH) and the solid is recr talllzed from
AcCEt to give

Sl B bt d@ff@m@%’@&%ﬁ@ﬁé@ﬁé B8R, 1081
mil), benzimidazole {2.2 mmael, 260 mg) and N,N-diethylcarbamate derivative a28 (0.2
mmiol, 51 mg) in 2 ml of acetonitrile is heated for 1 hour in a microwave apparatus
(CEM Discover, Pmax: 150 W, Tmax: 110 °C). After cooling and evaporation of solvent
under reduce pressure, the crude product is purified by reverse phase
chromatography (acetonitrile/water} to yield 1-[1-(1H-benzimidazol-1-y)undecyll-4-
propylpyrrolidin-2-one 149 (135 mg, 17 %).
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LG M5 (MH): 238. Alternatively,

1-([4- (hydroxynet hyl )-1Him dazol - 1-yl ] net hyl ) - 4- pr opy
| pyrrolidin-2-one 35 81 is obtained from

1-{[ 4- ({[tert-butyl(dinethyl)silyl)

oxy) met hyl ) - 1Hi m dazol -

yl']methyl) - 4- propylpyrrolldln -one aSi using a very
simlar procedure. LC M5 (NH+§ 238. 60 Exanple 12.

Synt hesi s of benzyl
1- [ ( 2- 8% Bingicaisy Iﬂm/fcﬁmml@mcaiiqunﬁéiphym thelddtumns headed

| MogiaZeratbny te - RN R SRes WAThdN aCobFBud b & é%re%enic center

*aN{llIa,% /15%%#%&1'\%3@0%3 al?r%] g%‘gcem ate §r31s aln%ucturtgc/:fn ttwr‘;es%elresoisomers

1 ppsstblploibgpal opyopiartsinisdiney; theydepomd biyd dontdths He stereochemical
'1_&13 €10 tﬁcalrep%ﬁyéeh Ce gﬂ %@%&5@;9 IUPACi umbering used in the

- 0X0- 4- propyl pyrro
P Ja751 ectune o Boger %or@da gass thw%tezs@ offjdth eopfigarations

n etmed cdot@sk nfirbéediwkddbyar raagm @ldiGated the @6wn HRTte

Ol B ERAPUGE Srv's Pl Eus) ooy piemien e ymaipraplymy
| PR Pl Wﬁw alerelute s@ﬁgorasiog at tha OdnteryBhy letier &, B) in frontis a
K*lv@ %@B@hﬁ% ek $e@fou arfomeANd tﬁ@ Q}Eé é@udﬂll)e 1‘§ble]-pmdicates

at r anmet [ 0X

e R LS @@hﬁ%ﬂuﬂ?@?ﬁﬁ%&@ﬁf G hNEesI ey e YPAC mame o
Oﬂ?@PBIﬂmlImCU itigesioh perk ohseRedrin whssvepteardscapychariath Ght{cal fbdtion n
Oihe Qa0 tniriMbmPbeael ved in 1 m of water), added
si mul taneously. After 17 hat 60 C, the reaction
m xture is cooled down to roomtenperature, acidified
to pH 5.5. concentrated in vacuo. The resulting solid
Is extracted wth CH2Cl12 and concentrated 15 in vacuo.
A fraction (0.15 g) of the crude add is purified by
chromat ography on silicagel (AcOEt/MeOH) to afford a
0.57 g of a 75/25 m xture of respectively 1-[(2-o0xo0-
4-propyl pyrrolidin-1-yl methyl]-1Hi m dazol e- 5- car boxyl
ic acid a32 and 1-1(2-oxo-4-
propyl pyrrolidin-1-yl)nmethyl]-1H i m dazol e-4-carboxyl i
c acid a33 as an oil. LO M5 (MH): 252. 20 12.2
Synt hesi s of benzyl
1-[(2-oxo0-4-propyl pyrrolidin-1-yl)nethyl]-1H i m dazol -
5- ylcarbamate 83. In a three necked flask, under
argon, a solution of 1-[(2-ox0-4-propylpyrrolidin-1-
yl')methyl | - 1Hi m dazol e- 5- carboxylic acid a32 (0.35 g.
1.39 mol, predried by azeotropic distillation with
tol uene), di phenyl phosphoryl azide (0.58 g, 2.1 nmol)
and 61



is
1 h, cooled

0. 21 nmol)

Is heated at 40 C
tenperature is kept at 40 C

(0.301 g,

al cohol
The solution is heated at 90 C for

in toluene (5 mM)

with formati on of N2. The
for 4 h and benzyl

Et 3N (0.29 m)
added.
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Exanpl e 14. Synthesis of

0X0- 4- ( 3,

1-[(2- oxo-4-propyl pyrrolidin-1-yl)nmethyl]-1, 3-di hydro-
2H 5 benzi m dazol-2-one 152650 0 0 N IP\ N NN N

5-trifluorophenyl)pyrrolidin-1
5- yl)methyl) propanam de 86( 37.
solution of the dianiline a29 (0.3 g,

NHz AGOG, 00 |

62
381.
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Table | indicates the stereochem cal information in

t he col unms headed "configuration": the first one

i ndi cat es whet her a conpound has no stereogenic center
(achiral), Is a pure enantionmer (pure), a racenmate or
iIs a mxture of two stereol soners, possibly in
unequal proportions (m xture); the second one contains
the stereochenical 5 assignment %for the recogni sed
center, follow ng the I UPAC nunbering used in the
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[LBS stands for LevetiracetamBinding Site cf. M

Noyer et al., Eur. J. Pharnmacol, (1995), 286,
137-146.1 5 The inhibition constant (KI) of a compound
is determned in conpetitive binding experinents by
measuri ng the binding of a single concentration of a
radi oactive ligand at equilibriumwth various
concentrations of the unlabel™dd test substance. The
concentration of the test substance inhibiting 50 % of
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77 Exanmple 17. Ani mal

m ce.
anti convul sant potency of a
sound- suscepti ble m ce,

refl ex sei zures.

general i sed epil epsy,

In

The objective of this test

5

of sound-suscepti bl e
is to evaluate the
compound i n

a genetic ani mal nodel
this nodel of primary

nodel

W th

sei zuf®s are evoked wi t hout

el ectrical or chemcal stimulation and the seizure
types_ are at least in part, sinmlar in their clinical
phedonmenol ogy tto [seijlzufeq occurr|ng i p man| (Loscher W
& m dt |D.|, Epij epsy| Res. 19p8)[, R, 14bH-181,
BUcRhal tef J. R/, [Epill epsila (1993), [34] S31;S41), Male
or.fenale genetigal 'y, soynd- sensj tifve| m ce| (14-28 g;
NH18) . deriyved|iom a3, &0 DBA|sbr &l|n.prigipally
sqlect €8l by IOR| telmanhJof FThe BLaRor@t oy pf Acoustic
Pfy% ol ogy ([Pafid) ari| Bried ip thé|UdB Pharma Sector
hysbpreyuRi--sHRee—HO48—ar¢ us$d. Hre—fexperi ment al
desi gn copsijst ¢d |of |several gliﬂps, one grpup
recej ving|the |vehi¢lg control gnd|the other groups
diff ferent ! dgses df the te§!-ca@$oﬁ1d. ghe compounds
afe a%n’n stlergd |i nt{r gdpe i,gonaailg 60 mnuTtes bef ore
t e ucli gqnepfe|15| ayldgodeni ¢ SHegzurleg. The range of
t he dases acrgﬂ%tg'& 'ﬂi?a a§'thn=§c pr ogr essi on,
géner & | y| bt s@ti@‘x_'.[r_..S /% #ng 1.[0 x 10' 3
mpl / k&, bt Iovgvv@r Bt S iTE;b_:er i Hflettedted if
necesIaryl grof| Hesk| &, 7 I@é anidels ArE pllaced in

ral | ~cagesy, 5n§ @Jﬁ Pk cap N B

pundat t eBuat pe [chanite S t Bre (4R bt Bd df

[ nﬁatiog EEONBE S t hp- LISY|i 40 stinul us

DE[dE, 2o=2aE ki) 8| Fyer pg|fE £30Tsedonds vi a

b &S eakegs poai| tch pegd plove c@ gg. During this

nr gal | ngnw(efan@jﬁo rved |agag prlesence of

qéh'jr pha%‘l,%ﬁt 7@ e BEYi%) ey Damgly wild

iiwg, [cPo c€$ Cconv@listppg,~i s| recorded.

ne |FEopqr i i i m 8 Gt ect €4 SO&|nSt Wi | d runni ng,

orfi g ajda| aji & Tlo Lg zons|, EneBp&tEvelly, is

Al du at& : D -4 ag i%' onp&yEls €, EP50 val ue,

e. e‘ggsgp )(§|c g%p tegceildh el ative to

he | |ok| @OHEP, tg giher i 58% Lonfli dence

mits, Slas %I J|Ei<t I o' uSi ng ogitlAnaIysis

SAS/STAT(B) =Hok @@r% eBsi dn.D9H| PROB| T procedur e)

t rEper|tEpry o Dr t%t 0 i ge £ ofileach of the

3| phege t eé;%zg H jadit i i _.ngil?l 18.

v PP 2 ERRI R P |
[BH]|-E+&|a £ @E 2=|dirf [3{0rpaHemy i - §1 (1H- | mi dazol
-[= mer myt ) pyrrof T gqr m=Z=forme ([ SH—=Tonpound 7)f or

| ®dli ng 4t ufi gs. | Lgqvetirfacet dgm pr {LOP9 hag been shown
tjowhi nd tlo p dpefi fli c] bijndi nd s{tg | pcat ed

refierentiial | M ip tihe| brjai n (|l evetji r acet an bi ndi ng
gite or §BS Noypr [M|et| aL, |Eufo.f J Phar macol .
(11995), 286, 137} 146) wevegr, | [ 3H § LO59( di spl ayed
oné cnohpl'ar' | dflf i hi'tly fonl thi'q §[te, [aking it
ungui t ablle forl ip depfh|charactperijzafion.] This exanpl e
J5 afteserbep—therbimeng—propgertt+4s—p+—t3H - conpound
1. 8Bi ngi e 5 =ter N ed ~pn} crude rat
gQrai n age%a %C sges% %% n yer M et alL
({Euy o. a a|l] «
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J. Pharmacol . (1995), 286, 137-146). Incubation tine
for equilibriumstudies was 120 78 mn. [3H]-conpound
7 (25 G /mol) was used at a concentration of 0.4 nM
in 0.5mM of a Tris-HO (pH 7.4) buffer containing 2
nmv Mg2+. Figure 1 shows that the saturation binding
curves of (3H]-conpound 7 were conpatible with the

| abeling of a honobgeneous popdl ati on of bi ndi ng
sites. KD and Bmax were respectively 13 nMand 5 9
pmol /ng protein. The Brax being simlar to the value
estimated using [3H -L059 as radioligand in simlar

mExBalsel6p FBD Bintingdhssay-5 pnol /g protein). Conpetition
bi nﬂl n%mmafs fSN0WR b &tadn m%a?mg S{t@ 0{7 1;]/!3 Nejilﬁoseg @1( IL:xﬁﬁ J.
abo affinity than i gure
a‘?‘h"’e“ﬁﬁdggg% 2§ ?uﬂ%eb (7.5) agrees well with the
KD of T{i@&ﬂlﬂtdbmpmbhn? tfa}sofdaeltoelpnm@@ deterniredda compdtition
b 'bﬂfciﬂr{égexg :’ﬂﬂ’l@ﬂtg E#r %a@m@rlg thi %h‘ﬁ)ﬁ?é oY concentration of a

Phot olTabel 11 ng o In rat braln nmenpranes_usin
[ gq_q]ig%cj;iye ]agaflg ap gqp&gbrium with various concentrations of the unlabeled test

2 gébdthrideUtiicofpinednitt attomh of fHd-testisdBtaheclinbiteis 1Bl %) pyitie péotic

'ﬁ“}%‘“%g‘?. Ad i gggpdgig Bine 1L %‘hgérﬁ@%lé%uﬁgﬁg&g%%n%onstant K

d &t rrepergipnal fo medpsg pedls t@éw&ﬂt@!s ushmtl@ eapgtinpgef\wieng and Prusoff
deSHeaR el 0., BidE&) PHHkmbenL 1972) BH5H28108)L h an

compl ooy PR Ten FEng el ctrdienty By e sops

F[Cg%tceo 8 leghd\esays ary peréxined i@pmonmtdtm]iftahe [e@dl] Epdetgyonineadion 1s
M&-ﬁﬁd'ohrtﬁgklﬁfe%t aﬁgfea i tasipbane are | oaded onto

c ou nt | %rebﬁ' E'E E%"? ?ﬁ@gﬁﬁﬁpﬁﬁg I(Hoa t Ir\altjcstélre homogenised

[ nslng pdotites hompgenisar 0.0- meqoartdt.mmnﬁﬁaampi &ePPany} in 20

SGLES ¢ r
SERFIL0 ASTA17. 0 ) SR W LS e

aBlhiG Theibemogstats E&Fn%ﬁf&?d EBEP.80% € ig5 LG tinnEhe ayde memmbrane
t pem.sﬁmtrﬁd 1mbmh@enueddnaomlxbmﬂm @PHT .gxpagerB)ltada

I .

PREGLLA 4 g, 957 0246 Rof B oy Sl FAIRPAL s
aﬂ@ sapeydere dhafinal relletds reuprsaAed ingdifier faha pEYFig cpneentration
f telrigBigeebna 06! to 25 RESIMBEdEstofed 18 Bl nittagth.on vials with
scintiflajlon Llsﬁdéé)oﬁd C°¥erin‘?d f og 3"i£cql%a%\é a%51°c for 120 min

O conp

em ssi on are

t 1e0-p el iséa 66 rmrmlﬂdﬁiiﬁgﬂ%bqffq!e (prBsr QyRinng 2mplébmg¢la lto2
f wé-b Bl mahy@[@{w@m@h dbMAbaanaRike MaGncreasing

e GEt e PUpSBRee Jpﬁ 'a%%'ghg ST s fefidR s e
Arestdshbin@ng shseeved ds thepresence ofa)ethmtaﬁon ofitafctenvetshbstance
r?gf“’l B0 eRdthdy Bi&Sess MH&%J(JE Yﬁe:ﬁﬁr%ne-

|n 96- wel | ates 30 W t ads coated Wlé
drffﬁ?é%f’%%gs alBrSPE?IP {pd by Sapid fittration thyongh ber filters
[ (&t;l_]uvalemnpmwnan 6T /o) CFYB L, tBehsiuin)prerbbdied In om@

b 3l 30 ot Diholfabepliio 53 Y bR RG>
Teaplercnd {lisEs FreAjnsedRy &t 199 1 ofvONMER B! GRTMVEUTer
fphd emwéi AIAHER bRoc6HB Hb&ithot chiaBS RO 6icohEs ﬁar@dm& RS
4ra%f I naprm? otito %ﬁee ﬁl%e B coun{TMby(?lquid s%&iﬂaﬂom in a%’lcounter
{Txi-Carb 1900 or TopCount 9206, Camberra Packard, Belgium, or any other
equivalent counter). Data analysis 1s 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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35 showed potency profiles of conpound 7 obtained wth
[ 34- conpound 7 and coated beads in 96-well plates
which are In line with studies using filtration

bi nding assays in 1 % DMVMSO 79 Exanple 21. SV2C

bi nds selectively to

[3H] - (+)-4-(3-azido-2, 4-di fl uogophenyl)-1-(1H

i m dazol - 1-yl met hyl ) pyrrolidi n-2-one (13H]-conpound 7)
conpared to SV2A. Testing of binding of two [3H]-L059
derivatives with simlar affinity for human SV2A,

Sﬁgé&ﬁpﬁe £z, fj—\ﬁuﬁﬁﬁ% c@i ofbaJoﬂlq s&?ﬂ@% H3ceSV2C.

[ 3H] - conpound oms a bi nding to SvV2C
expr esséq OPﬁcfémf this ggsf i taﬁaaévatg %ﬁﬁ*ﬁanwgw&t prtepy of a
E s@epRahoy ) suumﬂ%gﬁzegﬁb]b In:ﬂdé aVigehdtictamiriMAAodel With @ﬁfjej: asikures. In
n \/ e unde Cor
ﬁ‘m Isné:%ép%n émaﬂr ener%lgmﬁ ;Pilep@j % 1%%\3 %(FD%VP%%Z foul Slectiical os
br»lmariﬂﬁgl Pimwlpiont wsl theisglawdvpes agyV2Cleast ip@afti pimdldr ytheir clinical
&hé}gn?g%a beim8s mcuhh?g iHhAEbdcBEk Wi @3RASATA] Mfilepsy Res.

SHeRe" e b et B g BB TS g

conpou Mile/orsfnpale gemgtically sfunidrietsibe mive V226 ;| i=10), derived from a
aﬁﬁhts'tﬁﬁm oﬁ%ﬂﬂi&»oéé&@ Wﬁeﬁﬁiﬂd @%@Hﬂopelt&y%? AI:&hs§é/2A

ound

Peinloe Prrmbone retis the Do JGantin SesjoriebHRY SR o78, are
t haetl. TThb ekpaimenciidesigt cahshxas] qfearerdigtdups] ghefl @dup recetving the
Ul 12 o8- A% Bl GG AR BB Ec Kl Rl cbeARE A me

conpoun JiG pr obe
SEPRRORIIY anyRdpisisteyd bxtraperitonealiy 69 @nft%he@mmcﬁm of
ez @nﬁd‘l&jﬁﬁél s1Thérdnge bhﬂierdoﬁs%laﬂﬁﬂiﬁﬁﬁredgﬁﬂ@lbgdrﬁﬂbi

i ncl udi Ci nd. kra aSONBI
BOAEESioey SRt Dot T o Sl g s To SRR it tower o
(Wigladrudnengyare| testerb oierssaniti xt ures of stereoi somers), or
phar nepgUkista, ik ardGeRRFAHIhCedSA kinsll bhak e&ﬁamaése pER&gRIn a

CSpt5 RZ%F%R‘P%@EQE%"E%#& wg‘f? Lyl ﬁ%rﬁt@% AaesiRie, B dboustic

aﬁﬂnmlyls (20 gﬂB obOyZO kigtiedelivareil dur, 300pensls vid lbu@pedmrmmsiﬂoned
@Jr{ré{%e ﬁ!i(ls(syérta BbQrvedlatikitthd fresence of the 3

alk Isu fon sulfo sulfon
R PJF ﬁhﬁ%‘ﬂ& i rinbnd Rbnie o gapsions, i
Giaeo&@eal TRl progiriiaxyf, mmapmmtatad@gmnwﬂcﬂlymmg cloast saaxd, tonic
qgggg uﬂlFf ﬁgai,qg&g cyano or aryl; R3is
hy rogenS 5§p Kyl oxy am no, _hal oge
hydr oxg;or aé!gyeeqoml:é)m'xg% a.nfﬁ:l? value, i.e. the dose produch:lg 50 % protection
relative to the conirol group, together Wxth 95 % confidence limits, was calculated

using a Probit Analysis (SAS/STAT® Software, version 6.09, PROBIT procedure) of the
proportions of protected mice for each of the 3 phases of the setzure activity.

Example 18. Development of [SH]-(+)-4-(3-azido-2,4-difluorcphenyl)- 1-{1H-imidazol- 1-
ylmethyl)pyrrolidin-2-one {{3H}-compound 7)for binding studies.

Levetiracetam or LOS9Y has been shown to bind to a specific binding site located
preferentially in the brain (levetiracetam binding site or LBS: Noyer M. ef al., Euro. J.
Pharmacol. {1995), 286, 137-146). However, [SH]-L059 displayed only micromolar
affinity for this site, making it unsuitable for in depth characterization. This example
describes the binding properties of [SH]-compound 7. Binding experiments were

conducted on crude rat brain membranes at 4 °C as described in Noyer M. et al. (Euro.

J. Phaxmacol. (1995}, 286, 137-1486). Incubation Hime for equilibrium studies was 120
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carbamate, cyano or aryl; or R2 and R3 can form
together with the imdazole ring the follow ng 1H

benzi m dazole cycle 2 RB Rto *NR3 *NL Rl N/ "N R

20 R R4 is hydrogen, Cl-20 al kyl, C2-12 al kenyl,

C2-12 al kynyl, aryl, azldo, al koxycarbonyl am no,

aryl sul fonyl oxy or heterocycle; 114a is hydrogen or
Cl-20 alkyl; or R4 and Rd4a together forma C3-8
cycIoaIkyI 25 R5 is hydrogen; or R4, Rd4a and R5 can

W@%&lﬁ?&?ﬂ ' Ezsgé]?m%_ﬁ%&a%] AL ePéeang"g./rﬁ?at}ogff 9400 15 0.5 ml
R&'f REEISG%ICIF%H q.4) mszomakéng 3 ﬂrw §efigwge 1Ghowe thatikle ;

Rgatlﬁatﬁbtﬂlbiﬁﬂﬁ@ culfes aqSHPé’orﬂ;ou@H@ ﬂrér@ 'é@ﬂp&tﬂgﬁﬁlliﬁ thd 9beling of a
al 0

PP PSR R BP e ae! Hide S Ak o5 P Vet FyRPOG 19 nM snd

Co-rtol Alnk pquteiha'l‘lmeglelaax epolr siar @l the xgine astithaixy usmgt%fl-msg as

a?&&i%gﬁnﬁ){ﬁ hfpr EEQ&I&@JHSQQ gl%f/'ny ﬂo]\,é?ﬂ C mpetihon
al kylt 10, a ky sul fonyl; _ar 0y
aPW%‘F‘FVWh"B’Fd Hia) canpqunh 4 bingd tp LBS Wikh 2P0 el tugher

abftulity thad Dwmghym]ome pfalok eotypomﬂyﬁ (@9 agRed ®Ell with the Kp of
a rlvat ve

2P RompdR Y A Hhblg oy B D ORI R e
aﬁmnsw 1o ﬁwtol@helanmfétmsrm A bramﬂeméranwu@g@ h"’Hl -(+)-4-(3-azido-
hﬂ]@@ﬂﬁemﬁh&r{ygrl QYaRRdazbil1-#Rnethiiybrroidid 2kere) S H] -BdBpdiind 7).

ot or o0 Rl 2 hieg & hotoaotsble dghi 0 aeling S8R ana
ufietetiinn injdoliel ssmples. iThist lgdnd yak dbsigred to orosadiklp ko/the

UDSY At A w8 dn L1 SpHRAY1 hétirRGpa Y of 8288 B covalent complex with the
protein upon UV light trradiation. Figure 3 shows a typical experiment with [SH]-
compound 7 where irradiated rat brain membrane are loaded onto SDS-PAGE. After
gel slicing and radioactivity counting, it was found that the radiclsbel incorporates
into a 90-kDa protein.

Example 20. Screening assays for the discovery of more potent LBS/SV2 ligands.

In order to {dentify compounds or agents which interact with LBS/SV2
proteins, SV2 transfected cells or brain membranes are exposed to a potential binding
pariner from a proprietary compound library and labelled compound 7. Cells or
membranes are incubated at 4 *C for 2 hours, and then rapidly filtered and
transferred to scintillation vials with scintillation fluid end counted for 3H decay
emission. Compounds which are found to compete with the probe for binding to the
LBS/SV2 are subject to further analysis using dose-response curves and ICgq
determination. Alternatively, labelled compound 7 can be used in scintillation
proximity assay (SPA, Amersham Biosciences) with microspheres coated with
8V2A/LBS-containing membranes. Typical HTS assays are performed in 96-well plates
with beads coated with rat brain memb;anw. Briefly, competition binding of [SH)-
coxnpound 7 (9 nM) to rat brain membranes (100 pg) was carrled out using WGA SPA
bead and test drugs in 200 pl total assay volume at 26 °C for 2 h in 50 mM Tris-HCl
(pH 7.4} containing 2 mM MgCls and 1 % DMSO followed by beta counting,
Nonspecific binding was measured in the presence of 1 mM LO59. 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 filtration binding assays in
1 24 DMSO.
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R14 is hydrogen, C1-20 alkyl or halogen; R15 is

hydr ogen, C1-20 al kyl or hal ogen; with the proviso
that R4 is different fromhydrogen when ;R R2 R o Ra
\' Rl N N20 Rrepresents a group of formula Rl 2. A
conmpound having the fornmula I, their tautoners,
geonetrical isomers (includingg cis and trans, Z and E
[ sorrers) enanti oners, diastereoi sorrers and m xtures

LIGES, 0k T A PO FHRLP M  sorgpppt ok
t W@’fdé%ﬁl 1- meﬂ’lRlﬂpﬁﬂxalderS oNe (ISH]- m@ 7@ bt)mpdﬂ:d B8 n

Rl is hyﬂggg@@md%o%%@[ﬂfﬂ 56BerfrafiV&!Wa] ddkiar JRhiR Phuman

%% x%% est er nltro3 am no, guani

a %gvt oS 2 Sitfrtinl pEiRE toméwséfaf«‘f By eompgu Zo%hows a kel of
hétoelirgriy GVeC ekPrdssedindrany e BellsGrile? taAlidey leondiadragedd above),

c h r

CHRBR . 68y PR ST o e S 00

c QIFPTF%PW%P@ ébh éFmM@W“FQf@ (Figigecs)oThds differgniiad pinding of the two

f nlgdlwt@ gvddts fpnzhed g ﬁ@&ﬁzr&ﬁ%@rc%%s 41 e Rnféia@ued Yadifs against

ooV a0 o el T rorbargia g Y g T Rrope (i o 4o con e
seen, compound Z and compound 7 show similar affinities to SV2A. In addition,
compound 7 shows similar affinities to SV2A and SV2C. However, compound Z shows
a much weaker affinity to SV2C than it does to SV2A. This confirms that labeled-
compound Z has poaor affinity for utilizing as a probe against SV2C, and that labeled-
compound 7 is a preferred probe to uvfilize in screening against SV2C.
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R5 is hydrogen; 15 or R4, R4a and R5 can form together
Wth the 2-oxo-1-pyrrolidine ring the follow ng

1, 3-di hydro-2Hindol -2-one cycle 12 R4 R13 Rda R6 N
OR14 O RR5 N R6 is hydrogen or C 1-20 alkyl; R7 is
hydrogen; 20 or R6 and R7 are linked together to form

a C 3-6 cycloalkyl; R8 is hydrogen; RO is hydrogen,

Cl1- 20 al kyl, hal ogen or al kox ,0 R10 i s hydrogen, C
1-20 al kyl, hal ogen or cyano; Rl1l is hydrogen; 25 R12
I's hydrogen or hal ogen; R13 is hydrogen, hal ogen,
hgfagnrasocycl e or C1-20 alkyl ; 83 R14 is hydrogen; R15

i S hydrogen; with the proviso that R4 is different
fromhydrogen when Re R2 RRD .N R3 .N R | represents
a group of formula RRig 5 3. A conmpound according to
cia iArEo%llpo‘Aﬁ@rh%ivﬁg Rhe fosmiladr ﬂﬁﬁ“rialilutﬂ'ﬁiefga\( Lgé{?rﬁétﬂ&g lisiomlers (including
i -propyl,;, n-propyl; cyclopro . N . 1-Dbu :

- b e, A s o e e gR A mictures
hy dtiesryaféinhiddingdl prseibtst hixtures of sté¢rgolsoneshyt pharmaceutically

2, 2 adeebdbld BAEO8ERYE; 10 cyanonethyl;
2-(nmethylthio)ethyl; chlgro; brono; nitro; cyano;

am no; am nocar bonyl ; Q% hoxycar bonyl ; net hyl t hi o;
met hyl sul i nyl ; nethyl Slﬂm phenyl ; 2-furyl;
3-furyl; 1H pyrrol-2-ylg® byl - 1H pyrrol - 2-yl;
2-thienyl; 1H pyrazol-3-yl} 1,2, 3-thiadiazol-4-yl or
1H i m dazol -2-yl. 15 4. ¢ nd_according to clains
2 or 3 wherein R2 is hydrdj"gegl;;_ tﬁyl;

RN

[ B

o

wherein

R! is hydrogen, Cj.9g alkyl, Ca.g cycloalkyl, halogen, hydroxy, alkoxy, aryloxy,

ester, amido, cyano, nitro, amino, guanidine, amino derivative, alkylthio, arylthio,

alkylsulfonyi, arylsulionyl, aikylsulfinyl, arylsulfinyl, aryl or heterocycle;

R2 18 hydrogen, Cj.gg alkyl, alkoxy, amino, halogen, hydroxy, ester, amido, nitro,

carbamate, cyano or aryl;

RS is hydrogen, Cj_gg 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

2
e
A=

R N

R% is hydrogen, Cj.gg alkyl, Cg.jp alkenyl, Cp.1o alkynyl, aryl, azido,
alkoxycarbanylamine, arylsulfonyloxy or heterocycle;

R42 15 hydrogen or C1.gq alkyl;

or R4 and R48 together form a Cg.g cycloalkyl;

RY is hydrogen; ‘

or R4, R48 and RO can form together with the 2-oxo-1-pyrrolidine the following
1,3-dihydro-2H-indol-2-one cycle
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hydr oxynet hyl ; (acetyl am no) net hyl ;

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

((benzyl oxy) carbonyl )am no; chloro or cyano. 5. A

compound according to clainms 2, 3 or 4 wherein R3 is

hydr ogen, hydroxymethyl, 20 chloro or cyan, 6. A

conpound according to clainms g; 3, 4 or 5 wherein R4

i s hydrogen; n-propyl; 2,2-difluorovinyl; phenyl;

3-chl orophenyl ; 3-fluorophenyl; 4- chloropqgmyl 4-

fl uor ophenyl ; 3 Q- dlfluorophenyl 3, @R dlfluorophenyl

3-chl oro-4-fluqrophenyl; 25 2,3,4-tr|fl< phenyl,

2, 4, 5-tdf | uor dp .72.3,5-triflu RORRENy T3

trlfluorophenyl,; 3-aaido-2,4-difluorophgny

3-azi do- 2, 4, 6-RFi WOréphenyL Mor e preferaﬁﬂy §? A

conpound according to clainms 2, 3, 4, B or 6 whergin

R4a$ﬁ35h@ﬁdg£§0ﬁ¢ 3fkyi; ndependent |y hydrogen. 8. A
?o claims 2, 3, 4, 5, 6 or 7

co n ccordlng
w&gq ﬁ% Ehydr ogen or a2|donethyl 84 9. A
c onpo & dnd & carel linkect togetheri trfortn a 83_ghcyckalkyl; or 8

V\/n o |
erf@u@hﬁﬁ» getmh%% &, %i&a r&f&% bg Qr?saﬁﬁgmaf‘alﬁ}fﬂ gpr gpy7 .

ou ac C ord
B o B, hifose R SR PR, P amido,
|n1dazmlennnngaﬁhﬁofohMﬁMAm@n&ﬁhbenﬂkﬂﬂﬂ@zohgwmyplakﬁRﬂmuﬂ

rogen; 10 RO is selected
fromlé ‘Jg‘lﬂ? mﬁ %"B%?LW nmet hoxy; R10 is
sel &tédd ﬁve?wao allgyld halgeen. hydraxyy alkemit #yloxy, ester, amido,
fI uefaﬂ:.o CHARD QinindlBtAaxy; dBhivative, NAIRABESEN. arditnid 1. alkylsulfonyl,

n%ﬁ%?eﬁﬁﬁﬁ%ky t3%0|§%3a§h forn1iogetﬁér7%n?h ?hgr
i= kydregshi Badpgeny ity exaof ©]-bowiksiberializashi hydr o-

2H- RAEQ nydr&ed s Hhalogent2 Rls R4 Raa Rya RS N O RN

O Rﬁ§3 is hydrogen, nitro, halogen, heterocycle, amino, aryl, Cj.pq alkyl
unsubstituted or substituted by halogen, or alkoxy unsubstituted or substituted
by halogen;
R14 is hydrogen, Cj.-20 alkyl or halogen;
R15 is hydrogen, C1._gq alkyl or halogen;
with the proviso that R4 is different from hydrogen when

2. A compound having the formula I, their tautomers, geometrical isomers (including
cls and trans, Z and E isomers), enantiomers, diastereolsomers and mixtures
thereof (Including all possible mixtures of stereoisomers), or pharmaceutically
acceptable salts thereof,
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20 R12 is selected from hydrogen; chloro; fluoro ; R13
is selected from hydrogen; chloro; brono; nethyl ;

R14 is hydrogen; R15 is hydrogen. 25 12. A conpound
according to claim?2, wherein RL is selected from
hydrogen; nethyl; ethyl; i-propyl; n-propyl; n-butyl;
nmet hylthio; nitro; cyano; am no; chloro; or
1Hpyrrol-2-yl; R2 is sel ectedd rom hydrogen; chloro;
cyano; R3 is sel ect ed fron1hydrogen cyano; 85 or R2
and R3 can formtogether with the imdazole ring the
follow ng 1H benzi m dazef: le R R RO Rlo NR"N
R/ 1/"'NRl11 5 R R8 isR rogen; R9 is hydrogen; RI10
I's sel ected from hydrogen; tﬁifluﬁronethyb fluoro;
cyano; R 1 Is hydrogen; s selected from

hydr ogen; n-propyl; 2,2- d|$hUoNo?r * phenyl; 3-

chl orophenyl ; 3- quorophenyI | or ophenyl ;

4-fl uorophenyl; 3, 5- dlfluoroBhenyI 3, 4-

di f | uvordpteémyl ; 3-chl or o- 4- fluorophenyl

2,3, 4-te1i f | 0 | ;

23 5 Pﬁ%ﬁf’%ﬁ’fﬂwa aﬁwf‘ @ P‘?% OB by, ete, s
3 ST P ithic} selhyiavibueh; Alkpisules, sanl or
hyeteogele; or R4, R4a and R5 can formtogether with the

2- 0x0- Lo | e ri foll ow n
S # Qi Ghde 6540708 éﬁalgﬂn oot B, parbomaty reppto
VE N %Fléir?gezocmg G g-dodkdglesiogen or ester;

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

benzimidazole cycle

2 R

R1 0
" 3
)N___\___\ R *N
1

1
N ) /L\hN R

R R .
R#% is hydrogen, C1.90 alkyl, Co_1g alkenyl or aryl;
R48 {5 hydrogen;
RB1s hydrogen;

or R4, R12 and RS can form together with the 2-oxo-l-pyrrolidine ring the
following 1,3-dihydro-2H-ind ol-2-one cycle

R13 12
R‘
Rda
R‘ld .
B "
RN\ 0 6 N

RB s hydrogen or C 1.0 alkyl;

R7 1s hydrogen;

or RB and R7 are linked together to form a C 8-6 cycloalkyl;
R8 s hydrogen:

R® 18 hydrogen, C}_gq alkyl, halogen or alkoxy:

R10 g hydrogen, C 1-20 alkyl, halogen or cyano;

Rllg hydrogen;

R12 15 hydrogen or halogen;

R13 5 hydrogen, halogen, heterocyele or C .90 alkyl ;



R13 is selected frommethyl: chloro; brono; Rl4 is
hydr ogen; R15 hydrogen; R6 is hydrogen; 25 R7 is
hydrogen; with the proviso that R4 is different from
hydr ogen when yR2 Rlo "N Ra RL NWrepresents a
group of fornmula 86 13. A conpound according to claim
2, wherein Rl is selected fromshydrogen; nethyl;
nmet hyl thio; nitro; cyano; amno; chloro; R2is
sel ect edqfrom hydrogen; chloro; cyano; 5 R3 is
hydrogg“n' lﬂ:JZP’%@é%’a ected from n-propyl;
2, 2-di Rllﬁdﬂlmiirmgysh;; phenyl; 3-chl orophenyl; 3-
f1 uor OQJ!BﬁQMJ: i)ro séﬂ%tfr\l‘n‘lg Hﬁl@hﬁmﬁlom hydrogen when
2,3,4-tifluorophenyl; 2,4,5-trifluorophenyl; 2,3,
trifluorophenyl; 3,4,5-trifluorophenyl ; RY
3-azi do- 2, 4-di f IRlor ophenyl ; R4a is hydrogen; D 'S
hydr ogen; or *ﬁ%ﬁ@q and R5-can form togethgy
2-oxo-1-pyrrolji dpné€ring the following 1,3 ]_
di hydr o- 2H gntolt 2-one cycle Ra R13 Rtz Ra 4
N ORL5 N' O RI12 i§°Hﬁ§%F¥§gaeﬁfPuﬁsffRT§ulﬁs sel ect ed
fromchloro, bromo or nethyl; Rl4 is hydrogen; R15 is
hydrogen; R6 is hydrogen; R7 is hydrogen. 20 14. A
cgn‘pound according to claim?2, selected fromthe group
13¢( PLEYPROYRS Gpeording to claim 2, wherein R i1s hydrogen; methyl; ethyl; i-propyl;
n-propyl:  cyclopropyl: n-butyl; ibuiyl; tbutyl; 1l-ethylpropyl; 2.4,4-
trimethylpentyl; hydroxymethyl; chloromethyl; trifftuoromethyl; 2,2,2-trifluorcethyl;
cyanomeihyl; 2-(methylihio)ethyl; chloro; bromo; nitvo; cyano; amino;
aminocarbonyl; methoxycarbonyl; methylthio; methylsulfinyl; methylsuifonyl;
phenyl; 2-furyl; 3-furyl; 1H-pyrrol-2-yl; l-methyl-1H-pyrrol-2-yl; 2-thienyl, 1H-
pyrazol-3-y1; 1,2,3-thiadiazol-4-yl or 1H-imidazol-2-yl. '

4. A compound according to clatms 2 or 3 wherein RZ is hydrogen; methyl;
hydrozymethyl; (acetylamino)methyl; (proplonylamino)methyl;
(benzoylamine)methyl; [(benzyloxy}carbonyllamino; chloro or cyano.

5. A compound according to claims 2, 3 or 4 wherein RS i1s 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-chiorophenyl; 3-fluorophenyl; 4-chlorophenyl; 4-
fluorophenyl; 3,5-difluorophenyl; 3,4-difluorophenyl; 3-chloro-4-fluorophenyi;
2,8,4-triflucrophenyl; 2,4,5-trifluorophenyl; 2,3,5-trtfluorophenyl; 3,4,5-
trifluorophenyl; 8-azido-2,4-difluorophenyl or 8-azido-2,4,6-trifluorophenyl. More
preferably

7. A compound according to claims 2, 3, 4, 5 or 6 wherein R48, RS and R7 are
independently hydrogen.

8. A compound according to claims 2, 3, 4, 5, 6 or 7 wherein R6 1s hydrogen or
azidomethyl,
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1-yhnet hyl ) pyrrolidi n- 2- one;

1- (1H i m dazol - I -yl met hyl ) - 4- phenyl pyrrol i di n- 2- one;
4-
(3-azido-2,4,6-trifluorophenyl)-1-(1H i m dazol - 1-yl net
hyl ) pyrrolidin-2-one; 1-(1H
inidazol-l-ylnethyl)-4-propylg%rrolIdin-2-one;
(-)-4-(3-azido-2,4-difluoroph&fiyl)-1 25

(1H i m dazol - 1-yl et hyl pyrrol i di n- 2- one;

( ©) AdofnBoarz] ool tdicladmor.chlehy I or B-wWikitin RE and R7 are linked to
[ m I hyl ) pyrrolidin-2-one;

1- ?‘g&gf"h flé{‘%}g ‘i dazol - 1- yI ) net hyl | - 4-

propyl pyrrol |l din-2-one;

] -18( 2 cbﬁlgmaém%dﬂag w dazQly, b; ol 5Met byt by 4; REORY] RYTLA RS can
1 [(Eﬁﬁé‘igﬁwr iths gaigagPle Ting s Elnyine. Yl-Brrsgidasale eydly

| n-2-one; 1-1(2-phenyl-IH
i m dazol - 1-yl ) net hyl | - 4- propyl pyrrolidin-2-one;

[
4-propyl -1-[(2-propyl -1 Himdazol -1 30 a
yI)nethyIIpyrrolldln -2- 0ne, R

(+)-1- (1FL|n1daz -1-y] met hyl ) - 4- pr opyl pyrr 12- 0N

e; (-

)-1- (1H—|n1daz ﬁlnethyl) 4- propylpytﬂg!l RA-One
4-(2,2-difluyg oanyI) 1- (1H

|n1dazol 1- ylnethy]pynolldln 2-one;

4- (3-chf mlmdl':@ayl) 1- (1H-| m dazol -1 -

yl met hyb

1-{[ 2- m%{? §‘““1H n?d%%%’(l yI ] Wet AyP) - 4-

propyl Byt ri@ﬁe{fpﬁgl Zﬁ-%em yl: hyd :rogen, triﬂuoromethyl, fluoro; cyano or
1-[ 12-fuawibkyy| sul finyl)-1Himdazol -1-yl methyl]-4 87
propyl 2- one;

1-[(2 {q%h%§%llH-lnldazol 1-yl) et hyl]-4-propyl pyrr

ol i di n- 2 _one; o

1-[1- (ﬂ-ll‘h%!dﬁhﬂ:aﬁﬂd adcoptfngd/ie|cREho Py B| DYE, 6OV &ligor2rdOREsrein RE, R4

P 150 10 B 0 i 2 g rpplgine ing th folowing 1,3-dhyaro-
12Hfgdol-Bemigydell f onyl ) - 1H-i mi dazol -1 -yl ] net hyl | - 4-

propyl pyrrolidin-2-one;
1-[(2-oxo-4-propylpyrrolidin-l-yl)netq¥JI-I"
-2 5 carboxam de;

4- (4-f 1 “ropheny|) 1- (1H-|mdazol-l-ylma

n- 2- ong® | H

i m dazgy thyl)-4-(3, 4, 5- trlfluorogn nyNpyFrolid
i n-2-one; ﬂ-(s-fluorophenyl) 1- ;
(1H i midag Qéledmdﬁémh?dﬁg&% El%ﬂd" Iﬂ&o% ;one;

i m dazol e

pyrrolidi

4- (3, 55 f1 0 dazoI-I-
yi et ey )W e e g Sloros GG ety

4- (3, 42 lﬁhmtbgphenyl) 1- (1H—|n1dazol 1-yl met hyl ) pyrro
[idin ﬂ&ﬁ)
4- ( 3- chloro 4- %Iuorophenyl) 1- (1H 1 m dazol - 1-yl met hyl)
pyrrolidin-2-one; 4-(4 10

ciel, anﬁmhammi&m&ﬁh@ﬂnbﬁhdazaha&hylnEthyI)pyrroIidin 2-0

28 (o 1- g{l} Bt % S %%d%é%ﬁ? ot et1a¥1hi %rog%l n-propyl; n-butyl

o Jdlthi@nrafarz@valp. §ngre; piYlerp: o IR pgrigl-2-yl;
| g@ri phi&pad fhdy Rpdrb ncraoren a_no.

Kk Jméﬁl POPERF D35

|f
(1
i fl
{[2 (hydr oxynet hyl ) - 1FL|n1dazoI 1-yl | et hyl }-4-

opyl pyrrolidin-2-one; nmethyl

[ (2- ox0-4-propyl pyrrolidin-1-yl)nmethyl]-1Him dazol e
2- car boxyl at e;

(2-nitro-1Himdazol -1-yl)nmethyll-4(3,4,5-trifluoro
nyl)pyrrolidin- 2-one;

[ 2-0x0-4-(3,4,5-tr| fluorophenyl)pyrrolidin-I-yl]net
}-

1H—|n1dazole 2 carbonltrlle

~ e o - A D Y Y

tr
1-
tr
1-
pr
1-
15
1-1
phe
1-{
h

yl
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henyl pyrrolidi n-2- one;

[ 2- 0x0-4-(2, 3,5-trlfluorophenyl)pyrrolidin-1-ylmet

yl)-1H | m dazol e-5-carboniirile;
1-{[2-0x0-4-(2,3,4-trlfluorophenyl)pyrrolidin-1-yl

thyl} 25 1H i m dazol e-5-carbonitrile;

-1 -([2-0x0-4-(2,3,4-triflugsophenyl)pyrrolidin-1-
nethyII-IFIinidazoIe 5-carbonitrile;

X0-4-(2, 3,4- rifluorophenyl )pyrrolldln-
01 i o 7 i hatben BRI P Sng the Totowing 115
Hendimida2oloxpeld- (2, 3, 4-tr | fl uor ophenyl ) - 1-
yrr
2) -

c
{
|
) -

e

+)
|

ol I di nyl I met hyl }-1H i m dazol e-4-carbonitrlle;

| -{[ 2- ox0-4-(3, 4, 5-

tr|tIuorophenyl)pyrrolldln 1-ylinmet hyl) - 1FI|n1dazoIe 4
-carbonitrlle; (+)-1-{[2-o0xo0-4 30 R R®

(3,4, 5- trlfluorophE2§1ipyrrolld|n I-ylnnet -1FhIn1d

p
1-
h
(-
[
(
yl
(-)
1-
(
p
(

azol e-4-car boni triy %) -1- ([ 2-

0Xx0-4-(2,4,5-trifljuo oﬁ%enyupyrrolldln | Nyu ) 1H
i m dazol e-4-caroniiMlle; (-)-1- &{l%
{[2-oxo-4-(2,4,5-tr|fluocophenyOpyrr0|| in-1- yllnethyl
]-Iti i RPdalpireged: carbonitrile; (-)-

1-{[ 2- X%0- %% 3 5-trif|uorophenyl)pyrroIidin-l-yl]neth
yl}- 1H it 8 4 carbonitrlile; (-) -1-{[2-0x0-4-(3,
4, 5-t R huicoph @ Diaydgen trdiubrolnephyl miday: drardo;
H-|W|d%X9Ie 5 35 carbonitrile;

1-{12- (@regnis. trlfluorophehyupyrrolldln 1

yl } et g¢l s %&%d@%ﬁi ehy@rog@:ﬁ,r beRidpyi; | 2—djﬂuorovinyl tpheny‘l 3-
| Fﬁlaﬁp PP A gllxdén T tr ?ﬁ%ﬁ?{p&@p@f%—lﬁot%mp enjg diﬂuorophé{lyl 3,4-
1 d{ﬂPS’:QFb‘PWI 3 zhbneﬁ*ﬂuoﬂophm d & fot-triflupmepdichyll 12,4,5grifpgrophenyl;

pgmf&ﬁiﬂi’bl’op&e 163, 4, 5-tr1ﬂuoropheny1 or 3- az:ldo-z A-difluorophenyl;
1-[(5- q&}h%y IH-|n1dazoI 1- yunret hy11- 4- pr opy[ pyrrol i di

n- 2- EoePhenyl - i H
[ n1dazg51§hﬁm&@gﬁhyll-4 propyl pyrrolidin-2-one ;
1-((2-eth neth |-|FFIﬁ1daZO| 1 88
yl) met ¢yR pﬁ;ﬂﬂr@mlcﬁogetﬂelow@h the 2-oxo-1-pyrrolidine ring the

1fofliéwing 1 (H- dﬁﬁ}clwlzﬂhhhdnm sZlrel- yl ) met hyl | - 4-
propyl pyrrolidin-2-one,

1-[(2-chl oro- 1FL|n1pazoI 1-yl) et hyl g¥4- (
|quorophenyI)R¥ ol i di n-2-one;

[ 2-azl do- |- (1H ol -1-yl)ethyk#
opyl pyrrolidl npg-@pe; ¥

[ (4-chl oro-I| Hi ndda¥ol - 91- yl)methyl ] -rR#£(3,4,5 5
I Itﬁﬁeagenyl)pyrrol|d|n 2- one;

[(2 ono- 4, 5-di chl oro-1 Himdazol -1-yl ) nethyl | -4-
opy! s By drggem: 2- one; 1- [ (2-chl oro-
H-
me

12

4, 5-

h
2-

rop
(
f

r

| Mz keldoted ﬁ-di@hﬁﬂiyl'-cﬂl&ﬁ-%wﬁ]wr rolidin-2- one;

) - 1-41a (3,4,5-trifluorophenyl)pyrrolidin-1-yl
h %i&wgﬂ?gazole 5- carbonitrlle;

t
{[5;& U&?nethyl) 1H i mi dazol - 1-yl ] et hyl } - 4- pr opy
pyrr

([4-{h X nethyl) 1H | m dazol - 1-yl ] met hyl ] - 4- pr opy
pyrr5§ g%#& 9%%Bne; benzyl 1-[(2 10

0XO0- 4ummdpybpymadhumﬁﬂsdﬁﬁﬁﬁﬁﬂﬁdﬁﬁbﬂn&ﬁhhﬂhﬁazoI 5-yl ca
rbamate; N-[(1-[[2-o0x0-4-(3,4
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(1H-imidazol- 1-ylmethyllpyrrolidin-2-one; 1-{{2-(methylthic)- 1H-imidazol- 1 -yljmethyl)-
4-propylpyrrolidin-2-one; 1-[(2-methyl- 1H-imidazol-1-yljmethyl}-4-phenylpyrrolidin-2-
one; 4-(4-fluorophenyl)-1-(1H-imidazol- 1-ylmethyl)pyrrolidin-2-one; 1-(1H-tmidazol-1-
ylmethylj-4-(3,4,5-trifluorophenyl}pyrrolidin-2-one; 4-(3-fluorophenyl)-1-(X H-imidazol-
1-ylmethyl)pyrrolidin-2-one; 4-(8,5-difluorophenyl)- 1-(1H-imidazol- 1-
ylmethyl)pyrrolidin-2-one; 4-(8,4-difluorophenyl)-1-(1H-imidazol- 1-ylmeth:yl)pyrrolidin-
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ER R7 NI--Ra R1; N wherein R6 and R7 are |inked
together to forma C3_6 cycloalkyl; 5 Rl is hydrogen,
a 20 al kyl, C3_8 cycloal kyl, hal ogen, hydroxy,

al koxy, aryloxy, ester, am do, cyano, nitro, am no,
guani di ne, am no derivative, alkylthio, arylthio,

al kyl sul fonyL aryl sul fonyl, al kylsulfinyl,
arylsulfinyl, aryl or heterocé l e; R2 I's hydrogen,

C | koxy, am al.o , - hydr , ter,

et Llertios S et D R Lt e S SR one: 40
hsmﬂr@glefmyllﬂl (1PGmaddeyl 1 -yiaickiglyyrrelinima;onbal -Ogeimidazol- 1-ylmethyl)-
hw;f §)4Ytriﬂ§§1jbﬁllieny dm—ilbﬁé G| m%%%ﬁﬁ mv@m Lf2,3.5-

P e PG 2 aR BT - DR IS cycl e 2
Reifikttdphedy)pyiRAidimNe Bhp=1 -{E-hlird 1H-imfdhsol N-AWn 4y 1j- 63,4, 5-

h I

Dl e, (o S byt
Testally Ki-wmidpgple-Pearonaitdige {(@rmine- bid tyidegel: 1-HimeiayikA

Rékapﬁpgedﬂaﬁ{ 2-foﬁé ;- ms CRlod- Ty-ahidatok Y iy)meRSill s (3hy s ogen;

2191ﬂ%r eny! g"’&”gi Prdhiqh ‘1309 8L lor bbb ot din-1-

13f113nealiuﬂly étniziﬁ-mlwxsﬁtbzm&#é %:11%10@ {34 pArifipgrophenyi pyrreigiin- 1-
G niet1GTH BH-NnidR1d-5-chybd e (+)- DAl gRidazol 1 ivi@sthel-ano,

N S A O
clyﬁ?roxwlt@ 6:5- i eepha) gtlyl-3Hilgidagple;4- carbonttrile;
ar-1a-dAnd oo 1 - BH-kayiki s ol ﬁ@rl)b‘ﬂhyl] AiryhySiydondyi 2 -ordd; {2t driony-
q{nicgzgll— f—%é:étﬂyﬂ-!l-(g .i. 5-trifluorophenyllpyrrolidin-2-one; 1-[(2-chlore- 1H-
imidazol- 1-yl)methyl}-4-propylpyrrolidin-2-one: (+)-1-{[2-0x0-4-(3,4,5-
triftucrcphenylipyrrolidin- l-yllmeﬂiﬁ]- 1H-imidazole-5-carbonttrile; 1-{{(2-o0x0-4-
propylpyrrolidin-1-ymethyl]-2-propyl- 1H-benzimidazole-5-carboniirile; 1-{[2-ethyl-5-
(irifluorowetiiyl)- iH-benzimidazol- 1-yl|methyl}-4-propylpyrrolidin-2-one; 4-propyl-1-
{{2-{1H-pyrrol-2-yl)- 1H-benzimidazol- 1 -yllmethyl}pyrrolidin-2-one; 1-[(5-fluoro-2-
propyl-1H-benzimidazol- 1-ylimethyll-4-propylpyrrolidin-2-one; 2-butyl-1-[(2-oxo-4-
propylpyrroiidin- 1-yl)methyl]- 1 H-benzimidazole-5-carbonitrile; 1-[(5-fluoro-2-
isopropyi- HH-benzimidazol- 1-yllmethyl]-4-propylpyrrolidin-2-one; 1-{1H-imidazol-1-
ylmethyl)-1,3-dthydro-2H-indol-2-one; 5-bromo- 1-(1H-1midazol-1-ylmethyl)-1.3-
dihydro-2H-indol-2-one; 5-chloro-1-(1H-tmidazol-1-ylimethyl)-1,3-dihydro-2H-indol-2-
one; 1-{1H-imidazol- i -ylmethyl)-5-methyi-1,3-dihydro-2H-indol-2-one; 1-[(5-chloro-2-
0x0-2,3-dihydro- 1H-indol- 1-yl)methyl}- 1 H-imidazole-5-carbonitrile.

16. A compound according to claim 2, selected from 1-(1H-imidazol-1-ylmethyl)-4-
phenylpyrrolidin-2-one; 1-(1H-imidazol- 1-yimethyl}-4-propylpyrrolidin-2-one; (-)-4~(3-
azido-2, 4—diﬂuomphenyl] 1- (IH-imidazol-l-ylmeﬂiynpyrrolidin-z-one: (+)- 4—(3-azido-

1- [1H~imldazol— -ylmethyl)pyrrolidln-—z-one, 4-(S-chlorophenyi)-1- (lH tmidazol-X-
ylmethyl)pyrrolidin-2-one; 1-{[2-[meﬂ1y1thio]—1H-1midazo1—1-y11methy1]-4~
propylpyrrolidin-2-one; 1-{(2-methyl-1H-imidazol-1-yl)methyl]-4-phenylpyrrolidin-2-
one; 1-(1H-imidazol-1-ylmethyl}-4-(3,4,5-trifluorophenyl)pyrrolidin-2-one; 4-(3-
fluorophenyl)-1-(1H-imidazol- 1-ylmethyl)pyrrolidin-2-one; 4~(3,5-difluorophenyi)-1-
(1H-imidazol- 1-yIimethyl)pyrrolidin-2-one; 1-(1H-imidazol-1-ylmethyl)-4-(2,8,4-
triflucrophenyl)pyrrolidin-2-one; 1-{1H-fmidazol- 1-ylmethyl)-4-(2,8,5-
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R10 i s hydrogen, C1-20 al kyl, hal ogen, hydroxy,

al koxy, aryloxy, ester, am do, cyano, nitro, am no,
am no derivative, alkylthlo, arylthio, alkylsulfonyl,
aryl sul fonyl, alkylsulfinyl or arylsulfinyl; Rl1 is
hydr ogen, hal ogen, nitro, cyan, Cl-20 al kyl or al koxy;
5 R12 is hydrogen or hal ogen;9R13 is hydrogen, nitro,
hal ogen, heterocycle, amno, aryl, Cl-20 alkyl

USRSt pHeu IR G0k dis Wh&iel l-lQI}Bﬂmba{zohaJyEmﬁyl} -2, abkoxy

“@rgﬁ‘u%?-cta' i “@d OY]%.P%/)(?I}BI ‘ﬁ% %?Lro-'?ﬁ 1&%%&-2%@)&@# 23 45
111@—@1'%911@9]’1 rorrohidihggens: 1 {[22?(0‘%\"(% 6ﬁﬁaﬂn@ronww}hm0@ﬂml a
XyTinetB6g: 1852 dle-oEMeh Peril¥; YW(2 mﬁnc-iH-hQideolN-ylMﬁk@lﬂﬁ]L@

cggpé aﬁ%n%%WﬁbiﬁzRﬁV &&%ﬂhggggﬁv gpﬁl éhyé ester

atiftiwromheayipyrneliding-oreni-Ho-chigirabhi-tiidazol-a i) mth)rlM (8,4,5-
d@;ﬁﬂdb@&ﬂh\éﬁ qﬁhlsb(&jhfﬂ-&»e E YJ[iﬁlinQdazoﬁthngﬁ&hghf L QRYEnylpyrrolidin-2-

it Py P aggon Brgtivh dpien Sidtin ne 1 Hdhieph-1htmidazot-
ammmeﬂtyiﬂ@g@pylphymdax&on@ iﬂelr{w-emr@@ 4, prittiflygropi@aylpyrrolidin-

cang ﬁﬂéﬁi + LHRHRRLOR! 5 - Blr¥dnitE3 5lttohy 4L 099 idabel-13AmelHy 13-
L BRI N T O e R T
t grgaetIHQH—imictaholth;ﬂmemyliaﬁzmbtéylrl| Hrgibytiee-Fbindolkege: BH(5-chloro-2-

bsﬁzg ﬁlcﬁ&%ﬂ&qm}i&élﬂ-ﬁ]mealyﬁe&ﬁ%ﬁdaz'éﬂﬁtcﬁmﬁhﬂ,/ LN 1/ N
R4 |'s hydrogen, Cl-20 al kyl, C2-12 al kenyl,

C2 12 aIkynyI aryl, azido, alkoxycarbonyl am no,

al'i/-lﬂsmnimﬂ@xgor@ng m@mmc@,d from (-}-4-(8-azido-2,4-difluorophenyl)-
1-(1H-imidazol- 1-ylmethyl)pyrrolidin-2-one; {+)-4-(3-azido-2,4-difluorophenyl)-1-(1H-
imidazol- 1-ylmethyllpyrrolidin-2-one; 4-(3-azido-2,4-diftuorophenyl)-1-(1H-imidazol-1 ~

. Yimethyllpyrrolidin-2-one.

18. A compound according to any of the preceding claims for use as a medicament.

19. A pharmaceutical composition comprising an effective amount of a compound
according to any of claims 2 to 17 in combination with a pharmaceutically acceptable
diluent or carrier.

20. Use of a compound according to any of claims 2 to 17 or of a pharmaceutical
composition according to claim 19 for the manufacture of a medicament for the
treatment and prevention of epilepsy, epileptogenesis, seizure disorders, convulsions,
Parlinson's disease, dyskinesia induced by dopamine replacement therapy, tardive
dyskinesia induced by administration of neuroleptic drugs, Huntington Chorea, ard
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 arrhythmnia,
myotonia, cocalne abuse, stroke, myoclonus, tremor, essential tremor, simple or
complex ticg, Tourette syndrome, restless leg syndrome and other movemenit
disorders, neonatal cerebral haemorrhage, amyotrophic lateral sclerosis, spasticity
and degenerative diseases, bronchial asthma, asthmatic status and allergic bronchitis,
asthmatic syndrome, bronchial hyperreacttvity and bronchospastic syndromes as well
as allergic and vasomotor rhinitis and rhinocconjunctivitis.



Rda is hydrogen or 01.20 al kyl; or R4 and R41 toget her
forma C8-8 cycloalkyl; 94 R5 is hydrogen; or R4, Rda
and R5 can formtogether with the 2-oxo-I|-pyrrolidine
the following 1, 3-dihydro-2Hindol-2-one cycle 12 F2
Rla Re RI4 R N' R16 N' O 5 R8 is hydrogen, hal ogen,
nitro, cyano, Cl1-20 alkyl or alkoxy; R9 is hydrogen,
C1-20 al kyl, hal ogen, hydroxy, al koxy, aryl oxy, ester,

a@ldgmmgy,ﬁmh fgxm 0, am no derivative,

al kylthio, arylt a kyusulfonyl aryl sul fonyl ,

al kyl sul fnyl or arylsulfl l; RLO is hydrogen, C1-20
al kyl , hal ogen, hydroxy Rr* y, aryloxy, ester,

am do, 10 cyano, nitropr gam no derlvatlve

al kylthl o, arylthio, alkyl§ﬂ$fon®ﬁ quonyI,

al Iyl sul fnyl or arylsulfl MA\. I s, hy gen

hal ogen, nitro, cyan, - al koxy; R12 is
hydrogen or hal ogen; R13 Is Ibgen nitro, hal ogen,

het erocycl e, am no, aryl, ct- 20 al kyl 15
unsubs¥heTgled or substi t ut ed by hal ogen, or al koxy

UnSUbSRﬁbﬂ&R@fa@éhﬁf&é@% detHét ﬁﬁforrmé %@g&&mﬁl‘l s
i s hy

hydr o dr ogen,

5 1720 afk °gﬁ%|a¢ﬂg aﬁ‘ﬂzg ‘ﬂﬂ alogr Hﬁif?fa’g oxy.
f@iﬂ‘?ﬂl’&sw. @lidO%alR) Nit€d, afiitid, gﬁbrhﬂﬁe,(a)ﬂ:&o \derivia )
vx&m&ibnal%ﬂu%n Y Gy A8y CheAQuAl Wryis g 2 é%e%rdcycle

.12 K aryl a2|do
ﬁ‘i Q/ H%drogen, %1 20 alkyl, alkoxy, amino, halogen, hydroxy, ester, amido,
nitre, carbamate, cyano or aryl;
10 R3 is hydrogen, Cj_go alkyl, alkoxy, amino, halogen, hydroxy, ester, amido,
nitro, carbamate, cyano or aryl; .
or R2 and R3 can form together with the imidazole ring the following 1H-
benzimidazole cycle

2

e
=

N
R

15 R% is hydrogen, Cy.gg alkyl, Cg.1s alkenyl, Co.1o alkynyl, aryl, azido,
alkoxycarbonylamino, arylsulfonyloxy or heterocycie:
R42 s hydrogen or Ci-90 alkyl;
or R% and R42 together forma Cg_g cycloalkyl;

RS is hydrogen;
20 or R4, R48 and R5 can form together with the 2-oxo-1-pyrrolidine the following
1,3-dihydro-2H-indol-2-one cycle
12
r% R
R™
(o)
N*
R" .

1

R8s hydrogen, halogen, nitro, cyano, C1.90 alkyl or alkoxy:

R? is hydrogen, C1-20 alkyl, halogen, hydroxy, alkoxy, aryloxy, ester, amido,
25 cyano, nitre, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl,

arylsulfonyl, alkylsulfinyl or arylsulfinyl;




al koxycar bonyl am no, aryl sul fonyl oxy or heterocycle;
25 R4a is hydrogen or Cl1-20 alkyl; or R4 and R4a
together forma C3-8 cycloalkyl; R5 is hydrogen; 95
or R4, Rda and R5 can formtogether with the
2-0x0-1-pyrrolidine the foll ow ng

1, 3-di hydro-2Hi ndol -2-one cyalse 12 Ra R13 RAe R5 p
R14 t5 6N 0 WR R6 is hydrogen or Cl1-20 al kyl; 5 R7

is h n; or and Ry are |lipked together to form
e 0 BBy | C1-oma D ey B R A, = oot amido
cyanayan@l - @iroal kynoor -asmlitkoXxgsrivie8vel, s alkyliiriogemylthib; 28lkylsulfonyl,
al kY by ABbAI Dy sl P WY ary RUbEOYY . aryl oxy, ester, |

am do cyano, nitro, 0, am no derivative,
al kyRE hisdydseon (halogen. g1y Gane. Giyao, allvi or akgs Ul f ony | |

5 al kyR$ulsfriyaydgemor Baydesul finyl; RO is hydrogen, Cl1-20
al kyl 13 hal n, hydroxy,, al kox aryloxy, ester
ani dlé, %ygrg'o,rdgﬁ?'t r”%t,ro‘arﬁa%’ o o B ISP {2 Ci.go alkyl
al kytmsvibstituged, ort hibgtitddd by dalofanyt alkogr ywhsulistibrtyd or substituted
al kybsudibdepy! or arylsulfinyl; R i is hydrogen,
hal o nitro, cyan, C1-20 al kyl or al koxy; 15 R12
i's hgg‘?f&d’é’ﬁméw-&r%w?" glogD hydrogen, nitro,

10 hal ogEhis hyatogero©ycieallcdnmic halogar y| , C1- 20 al kyl
unsubstituted or substituted by hal ogen, or al koxy
unsubstituted or substituted by halogen; Rl4 is
hydr ogéf, 4 eepRynd|eyins &l gen; 20 R15 I's hydrogen,
Cl-20 al kyl or hal ogen. 28\ A conpound having formul a

XIl R4 Ra R NO RNH (& N02 Re R11

r® 0

N 2
0

R18/0\n)\N/g..Ra
Q R1 """N
wherein
15 R18isa C 1.4 allyl;

R is hydrogen, Cj.oq alkyl, Ca.g cycloalkyl, halogen, hydroxy, alkoxy, aryloxy,

ester, amido, cyano, nitro, amino, guanidine, amine derivative, alkylthio, axrylthio,

alkylsulfonyl, arylsulfonyl, alkylsulfinyl, arylsulfinyl, aryl or heterocycle;

R2 is hydrogen, C1-90 alkyl, alkoxy, amino, halogen, hydroxy, ester, amido, nitro,
20 carbamate, cyano or aryl;

R3 s hydrogen, Cj_gg 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 '

2
S
1)QN

R% 18 hydrogen, Cl-g0 alkyl, Cg.jp alkenyl, Cg.jo alkynyl aryl, azido,
alkoxycarbonylamino, arylsulfonyloxy or heterocycle;

R42 15 hydrogen or Cy.gq alkyl;

or R4 and R%2 together form a Cg_g cycloalkyl;

R

25
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RI O 25 wherein R4 is hydrogen, Cl1-20 al kyl, C2-12
al kenyl, C2-12 al kynyl, aryl, azido,
al koxycar bonyl am no, aryl sul fonyl oxy or heterocycle;
Rda is hydrogen or Cl1-20 alkyl: 96 or R4 and Rda
together forma C3-8 cycloalkyl; R5 is hydrogen; or
R4, R4da and R5 can formtogetggr wWith the
2 oxo 1 pyrrolldl ne the foll oW ng

dro-2Hindol - 2-one cycle 12 RI13 R R4e R14 C
RS I‘ﬁi‘ LM 5 R6 i s hydrogen or Cl- 20 aI kyl; R8 is

hydroeqem R AIRD .ol Ithind topeth@P Qith Ghe 200 jlmsi{

al k d]hR$ %_;( drco en, f%o al kyle ha og dmﬁ e fonﬂwmg
al kg@/ aryr i?‘}/OJeg"t"é‘F i do, cyano, nitro, anino,

am no derivative, alkylthio, arylt hl’% al fl sul fonyl ,

10 aryl sul fonyl Rlal kyl sul fl nyl or ar I nyI R10 is
kyl,

hydr ogen, Cl1-R hal ogen, hydr ox
aryl oxy, ester, cyano, ni tRE/mi i
derivati ve, alRRyHthi =paryl thio, alkyl sOl fogyl’0

aryl sul fonyl, al kyf"sul fnyl or aryl sul R nyl ; Rll (S

hydeg hal o or al koxy;

15 %g§ﬁ%drﬂ§egf%§% 0 Oa%é{?l"?ﬁglk?’ ljrl‘?&?@%ﬁvgen nitro,

hal 8gei, hifeedsro &y aloe allgihi iadngerar Jrdrox@] -aB@®xp| kygloxy, ester, amido,

unseRsbl t BiRd amisdDahlihdt al Oégfﬂh{é

unsub %Eq]?, stlt(sj g‘q—h@%‘ff‘hha ggiﬁ'; 4778 *leylsutfonyl,

hydf (;ﬁ N w4 SS%MPTW en 20 R15 is hydrogen,

Cll BY é*a lhgiﬂmgm - & -gQ exdisyl 2Baloginc hmroxylchlmhy( Chryldky, ester, amido,

se 8! m I QHRL$ O

dlflsﬁhro e?ﬁ Imﬁmﬁ drox& a@hﬁ?‘} pyrr téig“ E"% ong; %smonyl’
PHS’&Y elsawss

t ri R tsrhyphgaylh)apgg&m alitrdi djraui?o miezo alkyl or alkoxy;

1'(ﬁyﬂf5%¥}E§w¥Jﬂa10geB[°py| pyrrolidin-2-one; 4

RIS is hydrogen, nitro, halogen, heterocycle, amino, aryl, Ci.00 alkyl
unsubstituted or substituted by halogén, or alkoxy unsubstituted or substifiuted
by halogen;

R14 is hydrogen, C1-20 alkyl or halogen;

R15 is hydrogen, Cy_gq alkyl or halogen.

23 . A compound having formula XI

4

R
“ L
R® 0

N

Ru/‘\NH
g xn
R NH,
R? R
R0

wherein .
R% is hydrogen, C1.20 alkyl, Cg_39 alkenyl, Co.1g alkynyl, aryl, azido,
alkoxycarbonylamino, arylsulfonyloxy or heterocycle;
R48 1s hydrogen or Cy.gq alkyl;
or R* and R%2 together form a Cg_g cycloalkyl;
RB is hydrogen;
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5 (3-chl oro-phenyl)-1-hydroxynet hyl - pyrrolidi n-2-one;
3-fluoro-phenyl)-1- hydroxynet hyl - pyrrolidin-2-one;
4- chl or o- phenyl ) - 1- hydr oxynet hyl - pyrrolidi n-2-one;
4-f | uor o- phenyl ) - 1- hydr oxynet hyl - pyrrol i di n- 2- one;
3, 5-

i fluoro-phenyl)-1-hydroxynet agl - pyrrolidin-2-one;

1- hydr oxynet hyl -4-(2, 3, 5-

trifbups OR%QHMR)S &%}ﬁrf&% 't% eftief #W3Ehe 2-ox0-1- Pyrgiiine the ollowing

1-hydro th trifluoro-phen
pyr m% “@ﬁ‘f%zéﬁ%dol- -one cycle pheny
4- (3-chl oro- 4- quoro phenyl ) - 1- hydr%gynet-»‘_pyrro|id

n- 2- one; R}

4-(3, 4- di f 1 uorrde enyl) 1- hydroxynethy ol i din-2-0
ne; 1-hydroxyneth R

(2,4, 5- trlfluqf ) - pyrrolidin-2-offe; ™0

4- (8- azi do- 2, 4, 6- tN'quoro phenyl ) - 1-R™

hydr rolidin-2-one;
§8¥2| ooé Qﬁ%$2® i phenyl ) - 1
hydfggyﬁwwhgwlpyrrolldln 2- one;
5%@6%@%&5%%@% e to iy fhg 4 -2 97 one;
ﬁ dro

neth dne
R%égﬁgly °ﬁ% Pmcyaiwscnuw%fmruaﬁww 2- one;
4 fIR?otsohﬂﬂrhgwlr @4 g iy, -Hh) Zryﬁﬂ? estér, amido,

br opp; -h yl 3 d h dro

1- hyd 0X Mrrfei{:h é@i&“ aﬁ’}‘? i‘?% Sjr%ﬂﬁﬂdo Qﬂgfanea%ﬂﬁlaumﬂ
1- hygh Jéoﬁwhwﬁnylm azol 4-yl)-1,3 5

d' hWP ds'ff?dfﬂgcﬁ @fr‘?olalkyll nhalogen, lrﬁﬁrﬁxy alkoxy, aryloxy, ester, amido,
dlet ¥ ca?% ?BMI il 3@%@& Ithio, arylthto, alkylsulfonyl,

broﬁﬂ!%ﬁfEﬂﬂﬂﬂﬂﬁi@%ﬂq;ywbgmgwopropy|) but yr ani de:
| M B&¥ o hybiroden, (HA1d2¥% ’ :
1- vl ;m,;t e %e‘?ﬁfj? RARY 3 B e b ity

(2-a &5R0- 4- propyl-
pyr ROt i B rh}’ﬂrnglj ety | falgae, heterocycle, amine, aryl, Cjgg alkyl
(2- BhdulbR@ied by {lbeaQXer By H{llgé%l of XIE{E)%J [l Bsttuted or substituted

yI) %%¥ ﬁanlne
$58xy- benzyl ) - 5- oxo- pyrrol i di ne- 3- car bal dehyde;
4 (3 42181'®dr0gen Cj-gp alkyl or halogen;
di fh ( xy.-benzyl ) -pyrrolidin-2-one;
(Zl?ﬁd?rylllog%llr’)gl\lﬁo I3; I;g‘@lr e‘gl i di n-2-one;
4 (2-brono-2, 2- dlfluoro et hyl ) - pyrrolidin-2-one;
(4- br 2ama éhmIﬁnmd having formula XII
di fl uor o- phenyl ) -pyrrolidin-1-yl-di azene;
6- br ono- 2, 4-di f| uor o- 3-(Ryrrolidin-1-
ylazo) benzaldehyde
3-[6-brono- 2, 4- dlfluordg - pYrrolidin-1-ylazo)-phenyl)
- acrylic acid ethyl esely,~o
3-[6-Dbrono- 2, 4-di fl uoro-3-(pyrrolidin-1-yl azo)-phenyl)

2
4-(
4-(
4-(
4-(
di f

-4 15 nitro-butyric acidRr ester,

4-12, 4-di f uor o- 3- (pyrrolhdln
pyrrolidin-2-one;
4- (3-azi do-2, 4-difl uoro- g{ B rrolidin-2-one;
4- br ono- N- ( 1- hydroxy cyBl opifopy® ) - but yr ami de;

hydr oxy- ( 2- oxo- 4- propyl - pyrr&l®i di n-1-yl)-acetic acid

ethywﬂ§§&§r and

gi noret h ropyl yrrolidin-2-one. 98 26. A
coﬁ‘p ?P gﬁ%‘&%&‘? o Aot &“%(ﬁy Cat1oc atliemsl. 1Cs.02 18lkyrleiaryl, azido,
t aaﬂtgma@pnyjemm aryisalforiyRQTBY Betero§3RNL | OMEr'S,
dlﬁsdgr 12@ xtures thereof, or
pharnaceutlcally g;able salts thereof, R R48 R5
N OR2

yN@zo) ®Pheny! ) -
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R6RN R3 (I) R 5 wherein Rl is hydrogen; Cl1_20 al kyl;
C3_8 cycl oal kyl; hal ogen; hydroxy; al koxy; aryl oxy;
am do; cyano; nitro; am no; guanidine; al kyl am no;
arylam no; alkylthio; arylthio; alkylsulfonyl;
aryl sul fonyl; al kylsulfinyl; arylsulfinyl; aryl;
heterocycle; or COORc, 10 erein Rc is al kyl or
aryl; R2 is hydrogen; Cl1_20 afkyl; al koxy; am no;.

hal ogen; hydroxy; am do; nitro; carbamate; cyano;
aryer@Enm&gembﬁfoednm Rg.d wchablgl or aryl; R3 is
hydhgge 5o 20 al kyl ; al koxy; am no; hal ogen;

hydroxy itro; carbamate; cyano; aryl; or
COORe R* V\ﬁ%i‘ epd % cdrs fogmicipeether Wit the 2oxpd-RYEoligiage S frllowing
Cl_2G ahiibornGaadi-shkegry ; C2_12 al kynyl; aryl;
azi do; alkoxycarbonylan1no arylsulfonyl Ry; oOf
het er ocycl e; g4|s hydr ogen; or ClR
hydrogen; R6 ig§ Rydrogen; or Cl1_20 alk and 20 R7
I s hydrogen; R

R 0

N
R® 1s hydrogen or C1.g0 alkyl;

RB is hydrogen, halogen, nitro, cyano, Cy.gq atkyl or alkoxy;

RY is hydrogen, Cj.o0 alkyl, halogen, hydroxy, alkoxy, aryloxy, ester, amido,
cyano, nitro, amine, amino derivative, alkylthio, arylthio, alkylsulfonyl,
arylsulfonyl, alkylsulfinyl or arylsulfinyl;

R0 is hydrogen, Cqy.gg alkyl, halogen, hydroxy, alkoxy, aryloxy, ester, amido,
cyano, nitro, amino, amino derivative, alkylthio, arylthio, alkylsulfonyl,
arylsulfonyl, alkylsulfinyl or arylsulfinyl;

R11 is hydrogen, halogen, nitro, cyano, Cy.gq alkyi or alkoxy;

R12 is hydrogen or halogen;

RIS s hydrogen, nitro, halogen, heterocycle, amino, aryl, Cj.pg alkyl
unsubsttuted or substituted by halogen, or alkoxy unsubstituted or substituted
by halogen;

R14 is hydrogen, Cy.9g alkyl or halogen;

R15 s hydrogen, Cy.g0 alkyl or halogen.

95. A compound which is selected from the group consisting of 4-(2-bromo-2,2-
difluoro-ethyl}- 1-hydroxymethyl-pyrrolidin-2-one; 1-(hydroxymethyl)-4-(8,4,5-
triflucrophenyl)pyrrolidin-2-one; 1-(hydraxymethyl)-4~propyl-pyrrolidin-2-one; 4~
(3-chloro-phenyl)- 1-hydroxymethyl-pyrrolidin-2-one; 4-(3-fluoro-phenyl)-1-
hydroxymethyl-pyrrolidin-2-one; 4-{4-chloro-pheny])-1-hydroxymethyl-
pyrrolidin-2-one; 4-(4~ﬂuoro~phenyl]-1-hydroxymethy1—pyrrolidjn-2-one; 4-(3,5-
difluoro-phenyl)- 1 -hydroxymethyl-pyrrolidin-2-one; 1-hydroxymethyl-4-(2,3,5-
triftuoro-phenyl)-pyrrolidin-2-one; 1-hydroxymethyl-4-(2,3,4-trifluoro-phenyl)-
pyrrolidin-2-one; 4-(3-chloro-4-flucro-pheny})- 1-hydroxymethyl-pyrrolidin-2-one;
4-{3,4-difluoro-phenyl)- L-hydroxymethyl-pyrrolidin-2-one; 1-hydroxymethyl-4-
(2,4,B-trifluoro-phenyl)-pyrrolidin-2-one; 4-(3-azido-2,4,6-trifluoro-phenyl])-1-
hydroxymethyl-pyrrolidin-2-cne; 4-(3-azido-2,4-difluoro-phenyl)-1-
hydroxymethyl-pyrrolidin-2-one; §-chloro-1-hydroxymethyl- 1,3-dihydro-indol-2-
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one; 1-(hydroxymethyl)-1,3-dthydre-2H-indol-2-one; 4-chloro-1-hydroxymetiyl-
1,3-dihydro-indol-2-one; 4-fiuoro-1-hydroxymethyl-1,3-dihydro-indol-2-one; 5-
bromo-1-hydroxymethyl- 1,8-dihydro-indol-2-one; 1-hydroxymethyl-B~methyl-
1,3-dihydro-indel-2-one and 1-hydroxymethyl-5-(2-methyl-thiazol-4-yl)- 1,3-
dihydro-indol-2-one; (2-oxo-4-propylpyrrolidin-1-ylmethyl diethylcarbamate; 4-
bromo-N-(1-imidazol-1-yl-cyclopropyl)-butyramide; imidazol-1-yl-(2-oxo-4-
propyl-pyrrolidin- 1-yl}-acetic acid ethyl ester; (2-aminophenyl){(2-oxo-4-propyl-
pyrrolidin-1-yljmethyllamine; (2-nitrophenyi){(2-oxo-4-propyl-pyrrolidin- 1-
ylmethyllamine; 1-(4-methoxy-benzyl)-6-oxo-pyrrolidine-3-carbaldehyde; 4-(2,2-
diffuoro-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-
difiuoro-phenyl)-pyrrolidin-1-yl-diazene; 6-bromo-2,4-difluoro-3-(pyrrolidin-1-
ylazo)-benzaldehyde; 3-{6-bromo-2,4-difluore-8-{pyrrolidin- 1-ylazo)-pheny]]-
acrylic actd ethyl ester; 3-[6-bromo-2,4-difluoro-3-(pyrrolidin-1-ylazo)-phernyl}-4-
nitro-butyric acid ethyl ester; 4-[2,4-difluoro-3-(pyrrolidin-1-ylazo)-phenyl]-
pyrrolidin-2-one; 4~(3-azido-2,4-difluoro-phenyl)-pyrrolidin-2-one; 4-bromo-N-(1-
hydroxy-cyclopropyl)-butyramide; hydroxy-(2-oxo-4-propyl-pyrrolidin-1-yl)-acetic
actd ethyl ester and 1-amjnomei:hyl—%t-propyl-pyrro]idin-z-one.
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26. A compound according to any of claims 1 to 13, their tautomers, geometrical isomers,
enantiomers, diastereoisomers and mixtures thereof, or pharmaceutically acceptable salts
thereof,

N R

]
RSRATK N /\S" .
=N
R1

wherein

R1 is hydrogen; Cq.oq alkyl; C3_g cycloalkyl; halogen; hydroxy; alkoxy; aryloxy; amido;
cyano; nitro; amino; guanidine; alkylamino; arylamino; alkylthio; arylthio;
alkylsulfonyl; arylsulfonyl; alkylsulfinyl; arylsulfinyl; aryl; heterocycle; or COOR-,

wherein Re is alkyl or aryl;

R2 is hydrogen; C1_pq alkyl; alkoxy; amino; halogen; hydroxy; amido; nitro; carbamate;
cyano; aryl; or COORs, wherein Re is alkyl or aryl;

R3 is hydrogen; C1_gg alkyl; alkoxy; amino; halogen; hydroxy; amido; nitro; carbamate;
cyano; aryl; or COOR¢, wherein Re is alkyl or aryl;

R4 is hydrogen; Cy.9g alkyl; Cp.17 alkenyl; Cp_15 alkynyl; aryl; azido;
alkoxycarbonylamino; arylsulfonyloxy; or heterocycle;

Ria s hydrogen; or Cp.pq alkyl;
R is hydrogen;
RO is hydrogen; or Cy_9g alkyl; and

R is hydrogen;



