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166166* COVPOUNDS W TH NOOTRCPI C ACTI ON, THEIR
PREPARATI ON, PHARVACEUTI CAL COVPGOSI TI ONS
THEM AND USE THERECF Field of the invent m”mmm,”m”"”m

present invention relates to new conpounds of for.4ula

(1) appearing hereinafter, their process of

CAOPEIRES noREn HTRERBFICE aCPERE: rhFR PrepamaTION,

NERHARKMADEUTICAL TEVPOSITIONS! CONTAININRG! JiHEM] CAND USE
gﬁ'ﬂ%—%%@ tate of the art 10 Conpounds that possess

activity are already known in the

I IR|§lijadeth6 .nvelm.omarti cul ar, the derivatives
tituted in 03|t|on 4 of 2- 0x0- 1-

py Pf‘?ﬁeﬂb HB’@P R delaigsetoy ARWdCoBRRustsr Bhifermutie it sappearing
t htrein gt S ttadi JZBC&@”BQ%pé‘rQl@JH tt'hgeplfnél'ﬂfatcb%i c-gﬂ?p%gmons

conpounds are described, for exanple, 1n Pharm
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BRIY esﬁ%’qen?s 15 447, 1982 by Itil et al.
t he nost wi dely known nol ecul es belonging to

tr%agq%fs@er?éhtl oned above there nay be cited: 2-o0xo-1
RYSrh 9 rfdis ﬁﬁﬁ%@@%@ﬁo&tﬁip‘@&&ﬂﬁﬂare 4TINS it Reekature.

-pyrrolidi neacetam de (oxiracetam
2-lp2-radéaiarr ofhedi ﬂeryayvqs beeBatiedie in ( Ipesigon r dc eofang-oxo-1-

ar}:ﬂ/ﬂ%‘hf geaﬁ:e?’érﬁ%%;%fnb g@ﬁ&%}? r%?% &% nts that re-establish damaged

-pyrrolidineace an .
crr@@ﬂttlm furmtlasfs these m@mgesarw@wmdc fercexamplg, insPharm.

r eﬁése %b‘%e éi'?m@ ‘B i é}daef}_ér?od EFJgVBE{/é/ISEmeMnHes. 2,

art| bxo hydr
p)A4r7oﬂ@$21b)2ma¢hah dazol e (d| mracetam, descrl bed in EP

SR el Bt RS0 TSl o D s e

d b thege @myttroa@teudeﬂwp(ademamhdmaa@btwend@ gma@btam) 4- hydroxy
t @59@$;¢&H8h tetdn“d% h x{réoee%rﬂf %}Hfoﬁg §t1 ylfbutyramlde

ti-hyperal gesic
ne(favetarcaeetam )app@ar s the( %dmethmmeml)eﬂ dxmamurrehchmuhcemmde
pr(gpﬁgk e to the stinmulation of the nicotinic
chol'i'nergi ¢ systemat a spinal and superspinal |evel

(- Fsxtiner ¢lsamioar cldsDihat. pddisassesc nbotrdpip aciitigris @PBesented by

2%@1’1daz§ﬁ) 2 gr?c}en ?HmE%'E gatQ/fs%t wasluaé {;‘Lﬁllﬁﬁo ga-gb(? e%aegghydro 1H-

plican AS MW f Sun
i rpyatakx[ﬂ Bradimidezolef ()dlmtrbaetélln),, da:mmeadllngEh%CEmaf &gt in WO-

psycﬁq]?(ygplggngr oSgr{: gﬁ-d‘{)%g' égéﬁaPY( g'ggi\g %@él c and
arRedeyppgr &l gesu beerefo‘eam‘.rtstraiednmr nefrac@mdel £o0ld be a good
"SRR Sl R ST e B kP gese
aractioorisgupeenby yhefisietdm | apgelils td @@t BEMon-opioid nature and is
probably due to the stimulation of the nicotinic cholinergic system at a spinal
and superspinal level (Rashid Harunor M.D. J. Pharmacol. Exp. Ther, 303, 226,
2002).
Summary of the invention
The present applicant has now found new N-substituted bicyclic imidazolones of

formula (1), appearing hereinafter, that have demonstrated improved
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5 of many disorders of the central nervous system
(CNS), for exanple in the deterioration of |earning,
dysfunctions of the cognitive sphere and of the
menory, Al zheiner's disease, denmentias, including
senile denentia of the Alzheiner type, post stroke

vascul ar type denentia epllé% cerebral ischaem a,
nnod di.sorders, jnclu de r S|on chroni c,
VSRS P oefiFt &lif o g ondgesia ahiantihypegalgesic

_ ermfst:ts inGarseque thddels bﬁlﬂé@ﬁ@ﬁﬂﬁd ip¥R, Qitht RRBpsdibbast fMeady
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theprﬁrese{] dnvention are conpounds of the general
NDOPY9PIEAPENt® 3 A (CH2)n N R4 N -7/~7 0 RR O 2

15’ herprakdrs f@onﬁohﬁdslbﬁ%ﬁﬁulém"é}e ‘é@hg&ﬁﬁéﬁﬂy GséIARB%d freatment
rou et erocy I|c aromatic groups and
ar%/ rﬁa y4 iSR{Aers /I the CERiR!dMery gystem (GNfodernexapple in the

argkéPloratRink i Ie&ﬁhgowtﬂuﬁcmbf ttHé ecbgive h@pr@i‘é’ land of the

moi ety with one or nore groups chosen anong hydroxy,
cInemPNozharmecy cliseaga 6@1‘95! §gyincluding senile dementia of the

hed| aena¥c | tyh&:1 pbat kéfr'okeo%éd?ﬁé}l lypeS Wttty eéf)llﬁf)‘sj NEerebral

heterocyclyl noiety with one or nore groups c

antshgemia. 43190y déﬁﬂﬂdmdrlaséydmm depresgign, Mnl@nmflawmatory,

| HeBFdpdRi€ AndPVis8EraPS AR SdhdBmegs phur atom or optional Iy

25 substituted at an%/ position by one or nore groups

c Kedspausmiig rap@sentialive tahj e subiaet, of dheomgkent invention are
3 R2 is chosen anong

hyd?%ggﬁ@@%ﬁllthzggﬁs%‘ fé)'g%lla& 4al kyl and phenyl; or else

Rl and R2, taken together, foflma saturated

carbocyclic ring containing from 3 to 8 carbon atorms;

R3 is chosen anong hydrogen, IkyI aryl Cl1_4al kyl ,

CONH2 and COOR5 in 5 which 5 | chosen bet ween

hydrogen and C1_4al kyI R4 | c sen anong hydr ogen,

Cl_4al kyl, aryl, aryll€ het erocyclyl; and
nis 2, 30r4 |nth¢3 Bcenic mixture or
in the formof enantiongr 0 pharmaceutically

acceptabl e salts or sol vapes t ere‘@ The process of
preparation of the conmpounds ot™for rrul a (1) appearing
above, the pharnaceutical conpositions containing
them and their use for the preparation of nedi canments
W th nootropic and neuroprotective action, wth
analgrsl ¢ and/or anti-hyperal gesic action, and
anti -emstl c action, constitute a
A is chosen among carbocyclic aromatic groups, heterocyclic aromatic groups

and arylCy_salkyl;

R: is chosen among:

- hydrogen,

- arylCy.7alkyl, optionally substituted on the aryl moiety with one or more
groups chosen among hydroxy, C1.salkoxy, halogen, haloCy.salkyl;

- heterocyclylC,.7alkyl, optionally substituted on the heterocyclyl moiety with
one or more groups chosen among C.salkyl and hydroxy;

- Cy.7 alkyl, optionally.interrupted by an oxygen or sulphur atom or optionally
substituted at any position by one or more groups chosen among hydroxy,
thio, amino, carboxyl, aminocarbonyl!, guanidinyl.
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15 further subject of the invention. Characteristics
and advant ages of the present conpounds of formula (1)
will be illustrated in detail in the follow ng
description. Description of the figures Figures |a,

1b: non limting exanples of ;gm noaci ds of fornula
(IV) useful in 20 the synthesis of the conpounds of

The, enci rcled r ic t he
?Fﬁﬂée%’za’mng QM9 ‘d%lggl ?rﬂﬁ}dﬁlﬂgfa@@epﬁlvent i on
I rorteltee Ry antWof fakeih tddethep) RERN4 shitv28d c@bocydie ringl ddntaining
ar bsctggl [ %)‘Prmtl c group"” neans single or fused
ﬁ"boé" TR 6 to 12 ring nmenbers, optional l'y
25?38ilsb$tols‘emtaafbngTHTwrdgﬁnfTE1 4hmyle@mmalkcyl EUJ@NHE lahd COORs in

het roc cl mean s | e or fused
%F‘é'%'\?@%ﬂ F&H@’gﬁﬁ\ﬂnﬁé K¥: 12 menbers and
CRPIsI &Ho’gn la@ndr@ hfdroger) &t £fatkyR B ary 0B &y! agi¥eterocyclyl;
O)(%/I’%{ﬁ sul phur and nitrogen, optionally sSubstituted.
enever not otherw se specified, the term"aryl"
maRRYP, 3igrgl e or fused wunsaturated rings, each ring

havi n from5 to 8 menbers, and preferably 5 or 6
mefrbes, forghtqf oAalacymicIHBIUAL 84;iN bipet Famy @f penantiomers, and

wlrr%cé@hgw accbﬁtab!édslaﬂ§b?§o@at%%e<§f having an aryl

group, as defined above, and a Cl al kyl rml ety
oTrﬁWeErtOPﬁﬁ phrrepasalion gf Hlﬁpcwppmﬁp@u fatmda (1) appearing above,

SyRst bt‘ieH'Ha%Qutlc‘éi |co‘rﬁ}fbsﬁtﬁ)ﬁ§ eé@dtgln%—%% é(rlnd QEé’lrpﬁse for the
i ncluding those being part of the~ar

grRseRAratiely %é“?dﬁ@ﬁWWéﬁ e'wth yomrmuarar@r nwammdve)ractnon with
CYdHa'I g}‘ﬁ:‘cargdéiry Eﬁtﬂﬁy&%éﬁ? ?clggéf %Qﬁ?’éﬁ?flé/ ac%n constitute a
lvéurt subjecpef the irBgntiethd cycl opr opyl net hyI AI | t he
af@rﬁa@§é}bﬁst@l_a?\daédwrl'ntagééwpﬁle ArBSdH dbRBoliRS& fgﬁhlﬂlgél‘% will be

part o contal ni ng groups, can elt

||'H@H@teddﬂé#¢a#é@¥®rfomng desefiiormy i ncl ude doubl e or

trmégcg,dq%dgnhgl@@upggm Cl.7 al kyl groups interrupted
by_oxygen or 10 Sul phur" neans, respectively, any

etlﬂg\dre@nba tHh: enHiswiting: exaseples of aminaagidsraormula ¢V, useful in
Qi@’-:of tRY cBrtﬁgoﬁrﬁfs"&f #aﬁ{]@er @é’;rh%( )(/elgcwgr ogwnon iRdicates

rou vin
déheﬁé@t&m 1. and a C1_7 alkyl noiety connecting the

ardétaﬂé&’HPﬁl‘i’p} #,ﬁg ﬂ‘l%'lmrelﬂ pubstitution. 15 By the

term "ar i'S T ndlCated a group having an
arlplth@ﬁ@mpwod&sofdbé present inverwtion, tiedemn Cchrﬂocabliwdirorrmnetgyoup

Q'Eé‘gr?st Lslrﬂglet QP%EEH larﬁ(ngﬁ'@ rﬁ\gs Wi B3 9 P?%rﬂ]%rﬂg%rén optionally

stitut meant alm a
arapbgtitiledor i ne, chlorine, bromi ne or iodine; by

" 0 al v Y.
sﬁset %lrﬁ]t%ec[%%roc 030 E%é"ﬁ%ﬂgrg%% %?ﬁ h%tgacyﬂ%lr G & or
atfom ae)nga.tictr'rrigfsl elanfomng hgting Brtbetesmdinbbey awd tymprising up to
S IIy substituted' droups, are
08&9 ﬁ% atcgrﬂ%s Spe%f“\%'q 1PXY9¢"y ! s N GEWQg” obtionally
cmemumdefer ably anmong Me, Et, i-Pr, OH,
Whenever not otherwise specified, the term "aryl" means single or fused
unsaturated rings, each ring having from 5 to 8. members, and preferably 5 or 6
members, optionally substituted; by the term "arylCy.4alkyl" is indicated a group
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COOEt, COOH, CH2OH, SO2NH2, SO2Me, Owe, O, F, CN and
CF3, and nore preferably anong Me, Et, i-Pr, OH ON,
G and CF3; the substituents nay be in 25 any
position of the group to be substituted. Preferred
conmpounds according to the i %/enti on are the conpounds
of forrrula (), in which Ais a optlonally

o1 59, GAEP, 2 oRfec LRt B B Tl b gting e

grawi;grwnimtﬁepomﬁofrmmsehuson and conprising up to two

hA PR AR SRl B A e g

C]grdupzl m;aly be rbdifﬁe;dn,tly rrechr nod ragheld HoO ey (i cyclopropyl

o PRl i B perbPuE Preinfid b T RSB e

4 -Eek- Py i-Banand cycbrogyihstdyiogen, Cl. 4 al kyl (for

TR T M TR T S—

i &dn}aﬁlirﬂ@@’oup@lcén aalrthyrl benineenhnchdd &neydid, afie ma ay inc include

Y BRCRr Bl PR el S, g oo o P ol iy comybn o

arsﬁrlprﬁrr hyidzﬁrﬁg esspedivély) ang egfbiaindt ticktheMpoudledainiRg from 1
38 (ﬁgt her, forma saturated carbocyclic ring
c

aOMSom 3 to 8 carbon atoms, the resulting

CCBWﬂ'lént‘érrﬁf hérerdeybrwog Bélkyls rsarnaié'afééicé( @)rélfp h&xﬂﬁ?% %ter%chlyl

Preferred co @x}e formula (1) accordin
i AR Bndeling g%unan%at%ev a'brldneretyo@rmngsrmgtr@r aryhgroup to
- Rhe pint bedubstivie® - 1
Hpyrrol o[ 1,2-a]im dazol e-2, 5-dione; 1
% @p)}em@ eqrylghyqjkﬂ 3 indicated a group havmg an ary! group, as defined

H'ambR/ém Al la 28] by 0 ARG - orreli ®ie aryl
Sr nmet hy?f pﬁgnyl ) - ?et raﬁy('jr%g peyrarr)el %r :lfpzto ]hempgllgt of

zrﬂ(“é’StL““BQ'ljl one; 15
1-gi r%b%ﬂ % Meahhh AT PoBYK raﬁ{o?r%l’ﬂ?oﬁrlé r%h%f%@l Bromire or

- di gne; m Tol yl -t etrahydro-pyrr
i ﬁp@ag.oq)yehglogdalgy{ers meant a Cy.4 alkyl group substituted at any position

1 WJ&J Ur'mér@trfaw@éﬂ RorRY, d. Q! Rlidorémeihyt.

i mdazol e-2,

1-Yesy %?r@ntbt mqorfgerd [stediagally- &L@stltmpd gEpUps are psups 2ptignally

i
13&5@&9%3\@&51 Y 9%% strtHents Shos a%feﬁlrb . %m??%Me[ Ft j Pr OH,
@@E@I@O@Hiaﬁhiz@hés DH,; SOgMe OMe Cl, F, CN and CFj, and more

1- drgfe-rré MBE&?JT& Y| e lon L G RN EL ¥Rt Ents f%ay]be in

i m azo
1-4y- r@rsltr@n@f mermom/to leheubstijutedt r ahydr o- pyrrol o[ 1, 2- ]

) RSP meshEs Blcqrding 9 tne nvestion s e SompPYioR.d dpEia
- Al)sindiluereA is a optlonally substrtuted phenyl, optronally substituted benzyl, or
é_é%y?pggﬁgfy%%%m e ﬁétér%wgrrcoargw L& Ig(r)c[up wrtr‘rfl]SI A Z?nzerrlrbers
1 qret @raprisinghemyd Jwa aeteatathms plogenl ndtledn akygardazphar and

'ﬁ*ﬁg%?‘rn%ﬁb%ﬁh%m“‘i Re &% ShOSRDAPIRS Swdiogen. G+ alaoropenzyl,

- Zgris-rdisageal to 2 or 3.
1 F(igfoe}_%lﬁ%%% &%%Qly l}eny?tp{yﬁg%défl)n rrngllogljrg F:JL opti%]n.lalrly sduabzsﬁtluted
1 -HeBzillr of l4craeibpieehyli- Pheisy hydrbar, aby.frafkyP Y(fdr Obs&lpl@ - Mbthy!,
i m dazol e- 2, 5-di one;
1-(4-Trifluoronmethyl - phenyl)-tetrahydro-pyrrol o[ 1, 2-a]
i m dazol e- 2, 5-di one;
1- (4- Met hoxy- phenyl ) -t et rahydro-pyrrol o[ 1, 2- a]lnrdazo
e-2,5-dione; 30
1- (3 5- Di net hyl - phenyl ) -tetrahydro-pyrrol o[ 1, 2-a]imda
zol e- 2, 5-di one;
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1- (3, 4- D net hyl - ph

enyl ) -tetrahydro-pyrrol o[ 1, 2-a]i m dazol e- 2, 5- di one;

1- Napht hal en- 2-yl -t et rahydr o- pyrrol o[ 1, 2-a] i m dazol e- 2
, 5-di one;

1- (3-1sopropyl - phenyl ) -tetrahydro-pyrrol o[ 1, 2-a] i m daz
ol e-2,5-dione; 6 1-(4-Chloro-3-nethyl

Bpsgg)%)yr oF %BBSIW%&Z@/W&QI BLll 8H8C1,H2r8(9ﬂﬁ0| %I—FCBO(H on |ndoI

- pheeiHyt, tléit isahydtogemyCr.plaiiyll o2 -behizyli dazaiee 2, dredhy@i®jen or

thyI
HWNZ |ar~t F‘al?hydr o-pyrrol o[ 1, 2-a]i m dazol e- 2, 5-di one;
BMwetpaéfy&fab]y ptheEnin pHeeiy), aipyidnalypsubstiuedd] , R; #.| M, EMdoRE are

%?’%OQF oal'néj %‘Srﬁé’PﬁW Phenyl ) -t et rahydr o- pyrrol o[ 1, 2- a]
I Witz Bl an@ ,F; dik@ﬂetogetﬂer form a saturﬁted carbocycllc|: rmg contamnng
i [tﬁg g rc%rbg)non%tg th% r%Q&’m%g E:gr%{)gukldd g)fofoPrXUrlr 9 OJ a spwogychc
7aoMpbiiyd.- 1- phenyl - tet rahydro-pyrrol o[ 1, 2-a]i m dazol e-
2, 5-di one;
(S)-1-0-Tolyl-tetrahydro-pyrrol o[ 1, 2-a]i m dazol e- 2, 5-d

| PRgferred compounds of formula (1) according to the invention are chosen in the
(R) - 1oToIX tetrahydro pyrrolo[1, 2-a]imdazol e-2,5-d

i GHUP cafsisting
11(FﬂheE\tyméltraﬁm8w|-) pYredIb@ Y airRBY6IE D Rbibnér a] | M dazol e-

1 1(%"‘1‘%6?%%9” pr@nyelolt.ealimidarele:- pordienes| 1, 2- a] i ni daz

0|1 2%-DmsitIShenyl)-tetrahydro-pyrrolo[1,2-alimidazole-2.5- ione;
e( Hydrogﬁfr?et y? phe vl pytetr[ahy I o- yrro’lo? 2-alim

i da'lif‘ajq)@e@ %yldpgﬁ dro- pyrrolo?1 2-a]imidazole-2,5-dione;
A1 1%1,mtémyaﬁys%hm5[@zoaanma%é .25 drg dazol -

enzol C

4 1(22T8'¥H98§B¥¢{8MH9MB213\} inigeeqia-2:5-dipned dazol -
M'(—B RIGETE Y- feffid- Bh@rﬁﬂ%letr@ﬁﬂd?é-{pyﬂ‘élop 2-ali mldazole 2, ? flogea]

Met hanesul'f onyl etra rrol
i i @depre->msthyi-shenyl) tetrahy ro- pyrrolo[1 2 a]lml azole-2,5-dione;

1“1((é ﬁ|f|ﬂ8fo‘?né¥ﬂ)ﬂfﬁﬁle}1yl BADAIRL R RV 8l GintiaZiof-b BLEaR0! e
1 1((4 @var@cﬁ pregHPhend-tedmrre-nyyrelobl . 3{alimidagplen?, b atiasies -

1%%&9&% phenly tetrahgdro ?yrrolcg}”o r[ufaiol ]2r5 -dign ol -2, 5-
di

dviethoxy- p%/enyl tetrahydro pyrrolo[1,2-a]imidazole-2,5-dione;
- Rl Syaiobréiny ) Bif PRS- SRS 2-Qintiazz il 8- dBAE! & 2. 5-d
1-1((52%@n¢ymrwwl )detratydyd-pyreadeli Laglimidpzole-@lsofitng- a] i m da

zql &- - o & .
1?(@%9 %} l ﬂ KQIt?tr?rytdr%HVdprlohpzy?lrma'ldgml?f-’%ﬂoﬂ?dazoI e-
2 15(3dTrdlneromethyI phenyl)-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione;

(@ 'Flflﬁ8fo?neqri1ﬁ rE:)ﬁle)nyl ?ettlraﬂpéfr%r&n%}/o['l’ Qlac}iu'nldazo?é bg]od c‘r)jlnzeOI €
Be(AzMethbm pbérydirtetrphydrolppirdlop- 2hjimidiaaiel 25 Zhdfnepll one;

1-.(A- tetr dr o- pyrr dazol e-
2, e BRSO el bl Bsibisiae. o
f dr Bul Blnﬁdtb]qu:duengzk)}mmhlydmm/rmlo[mnmmlsiwl@@,l%lecnorﬁe

nt i nventi extends to all the
o VaIgs P LT o BB ARl TR S 2 PRt or s
ent(lsrled)propyl -pbenyi)-stiany desgirotd argdinidaidie2 Fodisaa
racem ¢ m xtures. A further subject of the invention
is a process for the preparation of the 30 conpounds
of formula (1), or one of their salts, and/or one of

their solvates, conprising the reaction of a conpound
of formula (11) 7 R3 H(CH2)n N RA N71 OR7R2 1

(1)



with a conmpound of formula (I1l1) A-X5 (II1) in which
A Rl, R2, R3, R4 and n are defined as above for the
compounds of forrmula (1), and X is a hal ogen atom
chosen preferably between brom ne and iodine. Wen A
is a aromatic carbocyclic grg5 p or a heterocyclic
arormtl c group as 10 above defined, the reaction

LRGP Bl RLAobl ) HblE 2 2 iane

t G Bdrreylappherpmaatamydmp},drcﬂo[cb;:Esa]'oﬁid&itﬂe-@;ﬂ dibes;g

et SRR Bl it P

diddsathutgd - phierQ/I tdﬂﬂah?dh’b@yﬂﬂlo{eata]lmldimfe -25-dione;

5 ¢ drTRePIE et e B 18Rl Ao B S RRR PO s e
oﬁ (GappEd-4smlethys pladhyiisteLapeis-ply @Slope2- apmtdjaaolb&s@duoﬁéch

éﬁ@etﬁfﬁls*ae@wdifﬁ%ﬂgérﬁc@ﬁ@ﬁé’éoﬁ R Pt he |

pr(sxiu@tTd]ﬁquﬂramro pyrdleh | yahidazdle p-HivAper at ur e,
zéh as(g erature oé beft ween 60C.and 14OC for
e Y- tité Ip

tipioeT drorRyTolpld ssliBIdaze!R 12 -819N8; heat ed usi ng
10 a 1S(Mtﬁww‘ewwmw@rwndtqaitzLa]mmeazome 28@-dibkd;onave

reactor of adequate powe l e conp ri sed

bdt \ﬂéé?PFQBY'aﬂh&”Y'EWaW‘W&Vf fé’if&bl ?oﬁilﬂL@ﬂO@f% S5-diane; 1101,
Zqo(a)Hydf@%éfhyl%h%ﬁMk @t:aﬂ?&rlé%yrro‘icﬂ? Z[é?ﬁﬁ@éz%!’b 530Gk

carried out in | vent

aée(?&qPthmh@xafmrwvméHo%abmméol *awe\.«b@n@lc f¢idt he
pMe@@Q%Xthe&a%r&%p}rﬁf)pbﬁﬁﬁmﬁé(igl ﬁ?l tbéhfélé‘%ﬂ@trﬂﬁ ester;

pot assi um car bonat e tyl
15 giledHyethaneriiong-rieps)- tgtnabémww@loﬂg aﬂumd@@éq;ﬁésqwmu
?Q ((4af|§&okﬂi{éwpl) ?étrah%ME’ayrro'\A[NzQ]ln%eQ{o@ésteé byd.am ne

known as ) sui tabl e terrper ature

sdc(ﬁ Céssameqh%nxl ﬁ@ﬁﬁi‘é’ﬂ%ﬁ'@bf’@'?[éi?— q]méaijﬁ? -8f%digpgy 1000C).
8 1-AIRIiMbOA-RsRhgde YRR HS- aqa‘m.é@zrdalb&s dibdg; and the

nmet hods for their preparation are described in the

Edr%xf@ém?’p’é'leé?ﬂhyg@pﬂwr(%ﬂ eraligpdayolsBhadiongsid in t he
20 lnt@,tmaihly%gﬁam@ag}%@raﬁgd}bbmug@ré %@m %@2%36183&20 and

nza et a 5 The
cdn@ogm mewbﬁmﬁfyd(q -pyrolefi @-alsmiderae-215-gioag:ai | abl e
oo RS R RAG BB 2 SRTBAMIES SokAPE" ||

cdnBWthﬂér@QV@f@ ﬂMFIIOhJ[‘a2m]IU‘¢<é®®|e 26monesi ng t he
f orra e e PR rahya b SRl Pl A B £ ST, ves
25 |-| It with be' poteR1thRRsome comppunds hf formolapduczh obnthiorond ar more
(\Qereogenic centres. The present invention extends to all the optical isomers of
these compounds in their forms entirely or partially resolved and in the form of
racemic mixtures.
A further subject of the invention is a process for the preparation of the
30 compounds of formula (l), or one of their salts, and/or one of their solvates,

comprising the reaction of a compound of formula (1)
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A-NH2 15 (V) to obtain a conmpound of forrmula (VI) O H
ANNP HRL R 20 (V) in which Rl, R2 and A are as
defi ned above for the compound of forrmula (1), and P
is Hor a suitable protective group. The activation of
am noacids is a well- known nt heti c procedure;
exanpl es of activated derivatives of the am noaci ds
are m xed anhydri des, aﬁyl chl-orides and acti vat ed
esters. 25 ii) reaction\df ;the compound of fornula
(VI') obtained at e i)y W]yth a conpound of formula
(MI1) 9 OR3 Z'R4 [ (VD=0 obtain a conpound of
formula (MII) 5 Nal /7-\ 3 N COOR O NPR
R2 (VIIl) in which A/ R1, R3, R4 and n are as
defined above for thecompbunBzof fornula (1), Pis
defined as above, and R is an al kyl group; 10 iii)
possi bllB renoval of the protective group P by neans of
hydr ogenol ysis of the conpound of formula (VIII),
obtained in stage ii), to obtain the corresponding
covithcueempaynd of formulandilch P is H, and iv) cyclization
of thepgpnpound of formula (VMII1), in which Pis H
comng from stage ii) or fromstage iii), to obtain
the defllyed conmpound of formula (1). 15 According to a

prir?.fvsﬁlric,rheg, %?jgﬁgiﬁrg‘?'% eﬂ'fd ﬁrhgeid@(iﬁg& iagr%fbobg(?ora{héyéompounds of

esi due

formula (I), and X is a halogen atom, chosen preferably between bromine and
iodine.

When A is a aromatic carbocyclic group or a heterocyclic aromatic group as
above defined, the reaction between the compounds of formula (Il) and the
compound of formula (lll) can be conducted according to the appropriate
conditions of the Goldberg reaction (Angew. Chem. Int. E., 39, 4492, 2000). in
particular, the compounds of formula (Il) are dissolved in a suitable solvent,
such as N-methylpyrrolidone, together with the compounds of formula (lll) in the
presence of a catalytic émount of copper salt such as copper iodide, and a base
such as potassium carbonate, at any temperature that will yield an adequate
percentage of formation of the product required, suitably at a high te'mperature,
such as a temperature of between 60°C and 140°C, for example at 120°C. The
reaction mixture is heated using a system of conventional heating or a
microwave reactor of adequate power, for example comprised between 25 and
250 W (Tetrahedron Letters, 43, 1101, 2002).

When A is arylCy.4alkyl, the reaction can be carried out in a suitable solvent
such as acetonitrile, methylene chloride, acetone, in the presence of a suitable
base such as friethylamine, potassium carbonate, 2-tert-Butylimino-2-
diethylamino-1,3-dimethylperhydro-1 ,3,2-diazaphosphorine (also known as
BEMP), N,N-Diisopropylethylamine (also known as Hunig base), at a suitable
temperature such as reflux temperature (60-140°C, preferably 100°C).
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chosen between nethyl and tert-butyl, and P is chosen

bet ween hydrogen, a benzyl or a benzyl oxycarbonyl

group. The reaction in stage i) between the conpound

of formula (IV) and the conpound of fornmula (V) can

be perforned: 20 (a) by prepaying, in the first place,

an acidic chloride of the conpound of fornmula (1V)

an i ' ie Al [ f .
Fofhd I LanRlideaa S O L ISR U Blpraton
oragardesctizeske in thea it uaciemnapateap rpplicatisn | BRw:-333188hardd in the

“Su GRS, G o8 ABEIFLYN B JBEIss! o

0r428h sE393 by Pinzaretatt i ng t oget her the conpound of

f I ' f. .f ul i h
ortEcastubayts 8 tehrbb FEERTNmBloayy Bl brlban B réparea
N,fidm kiovwracdropgunddibyrknderoheth¢d@Dl ) or a car bodi i nm de

N ARBRGV IR, STly T8 Rl B2 b nifatec win a process

proefrgriainigythe folibwingtagesnce of N-hydroxybenzotri azol e
Db TRt Pl ERcuf ! oY S bR BeosRne

O benzotriazol -1-yl-N, NON , N t et ranet hyl uroni um 10

hexaf | uor ophosphate (HB , kh an aprotic sol vent,
such as a m xture of yCe ple (MeCN) and
tetrahydrofuran (THF), f xanple, a mxture with
volunetric ratio conpris etween 1:9 and 7:3

(MeCN: TIMF), at any tenperature capable of yielding an
adequat e percentage of formation of the product
required, such as a tenperature of between -70C and
500th apampdbhdoofdbremad(y) bet ween - 10C and 25C. At stage
i) of xthg ?resent process, the conpounds of formula
(VI) and (U I) are preferably reflux-heated in a
protic solvent, such as water or nethanol, and

pOSSi bl\y) in the presence of a base, such as NaOH, in
the case where the conmpound of fornmula (VI) is used
in the formof one of its salts obtained by 20

o8 eblabe Soufltd ol BimB@in 2™ 2 24 hour s, Romoval

of the protective group P by neans of hydrogenol ysis

at stage iii) is preferably conducted using amoni um
form ate as a source of hydrogen in a suitable protic
sol vent, such as nethapmol or a nethanol -water m xture.

25 The cyclization reg¢tion in stage iv) is carried

out directly on,the c ound',;pf formula (VII1) com ng
fromstage ii) I1™NP.¥§ ekse, if in said conmpound
(M11) P isaprotﬁecti oup,Pthefirst step is to
remove it, as describBd abovézin stage iii). The
cyclization reaction is(¥dnducted in drastic

c I dnOmLS I O t

o PSIARS RO P e R Mporthfof B cihd ) of RIS, anc
vt ifuhh ocarsditable sotestiveegrogp by heneativation ofedrhinradidsiis agvell-
[ f i t.a [ t i e,..far a .
per eI Rnelt pcRll S B REL bPebhbicaldehfaledor WP MRInBacios
i raradnixgd amhydiides, acyl chiorides and activated esters.

ii) reaction of the compound of formula (VI) obtained at stage i) with a
compound of formula (VII)
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The conpounds of formula (I1V), (V) and (V1) are
comercially avail able conpounds or can be prepared
from known conpounds usi ng known nethods. In
particul ar, the conpounds of forrmula (I1V) can be
conveniently selected from gfy natural |y occurring
am noaci ds or derivatives thereof. Exanples of 5

am noaci ds useful in the present invention are shown
in figure 1, where the part encircled corresponds to
the substituent R, of fornmula (1V): accordingly, al

these neanings for R|| are also preferred in fornula
(1), being the Obj 0 esent invention. The
present comnpounds o? for fﬁg are useful as

t herapeutic agents and |R 10 particul ar possess a
noot ropi ¢ and neuroproteg@ ve activity, i.e., they
contribute to restoring tﬁg | earni ng and nenory
functions deteriorated in the process of ageing or on
age! ' ' and are effective in
ng?gﬁﬁwQé%?é%@@ﬁ&Qén@???ﬂﬁ?CNs anongst whi ch

| earni ng dysfunctions, dysfunctions of the cognitive
sphere and of the nmenpry, Al zheiner's disease,
denmentias, 15 includihyy senile denmentia of the

Al zhei mer type, postins va§6ular type denenti a,
epi | epsy, cerebral /i schaeR] a, nand nood di sorders,

i ncl udi ng depre§§!ﬂ The[presgnt conpounds of
formula (1) noreover posseps an ®c and/or anti -
hyperal gesic activity, IyﬁN they contribute to conbat
t he sensations of pain, 2(0\particul ar those caused
by conditions of neuropgthlc pakn, chronic

i nfl anmat ory pain and vi scer ﬁ%ln and have proven
their efficacy also in the treatnent of enesis. The
subj ect of the present inygption is hence also the use

of the presen ounds of formula (1) or of their
phA MR Pea hF’y cw%ooea'i‘%m ¥esas defingeipbeve fos taecpmpeynd of

f arnidne (IpFeiReBhéPAs BbovEEEhE mrﬁrsamwgrmﬁ overy of
dlfflcu ties of learning and nemory and for treatnent

ofil!) eRERIE ramoval|of g PROFECHVRIERIEDY 5@@1"5 ok bydsrgenolysis of the
V%@ﬁiﬁoaﬁd oy w&mwrwma aBbtARed W%b&geclﬁr fPbBtain Aﬁ%h&ﬁfgsﬁondmg

and di sorders, including depression.
pﬁ@vﬂﬁéﬂpﬂ%mb'%ﬁ$WBd°Fd*ﬁméat the aforesaid di seases

ang cJtiratiee o thé”Qorﬁ?éﬁrﬁ‘:céfefb'rrﬁﬁl‘ao@ﬂlgamlcﬁtFe dé pigccﬁmng from

phar maceuti cal | ve anount oun
f Stags in of frpmtsaa@e Whto @htﬁlrn the gesited mmnd thformillal\ﬂﬂel y

krp@;\ygmﬁ fo §998hbY rot tﬁE%v |8Hr hI n?ﬁ)? | sidue R’ is

pat ologles are corre ate to t
c@@%ﬁrh etwesni metnyl ands {estuty!, ane‘?Tagfmseﬁrtm’twaaw hydrogen a

MjeR lpgi Ton1|nson in

BFoc gngggfkws %éﬂﬂil§gh$z Roberts Ed.; John
Wihey r@camwsm $lage \rbrbletwwnvthqapporrwuzq oflﬁsmplaamw ) and the
n rtus et al. Science,
2%@&&%@ ﬁ@@?@bqq &9$béE%#ggE§r wel | known that the

SI g)nb)f prepatngin teifisstatdasnan ef:ldtm;j‘mrtde\m tieicanpaumsl aifermula

(IS 3hRY e ARTERLAL 14 25k £35IE L

d@mmlncagf ah m¢rgamszn@rgmc bqsmen,n ameldemmbp@tld&elvehp such
mul tiple infarcts.
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The activity of the conpounds of formula (1) can be
determned in rats in regard to the ammesi a-provoki ng
action of scopolamne (D.A Drachman, Archs. 10
Neur ol ., Chicago, 30, 113, 1974; D. A Eckerman,

Phar macol-. Bi ochem Behav. 3 595, 1980) on the
meni ¢ pat hway and on the re Bctlon of the |evels of

t | ff

258 WaEForeolde R LyaRBERER e ke oy BRiTEBE ang
p@ﬁéemfyewwé@mem%u 2oa@ 6ﬁ§|§él bed by Essnan,

Phar macol . Res 1973. 15 The subj ect

of Pk %fﬁﬁ%ggﬁmth%rewﬁ Qﬂm@n%fr@weha (IYnwitiydlee spmprend of

P& HRIM V)CW‘IHQLB?Q%&E cffOJ ayk@oné lcbn@éns*ahﬁg %?ent such as _N.N-
phar maceutl cally acce ta le salts or solva In

t CBEORKNt Qﬁm@@ﬁﬂpt i o¥Plbf  rur opat heatbegimmidehr osuch  as
' @Ifdyé‘lﬁﬁ@i)ﬂ’éaybmlnﬂmdénd visceyal pgin. Nﬁl%%ﬁ’éﬁhiﬂ@&dp?l N-

a nethod to treat the aforesaid di sea

c BHPiareediigwridey paefaiablystier theg paeq@nge n@fc dtinydsexybgnzotriazole
a‘%IIiDBQ’ Wmi‘ig tﬂ% Iy?eﬁ%% %ﬁWH\M’h%e dL &L b e]ac%s&iz‘%tion cf.

patlen I n need ypot S|zed t
pyBkesisof 43kar A7 Ag ohdOwensetjiarael-1i-yhN, NoWiNetetiamethguronium

r E 0] r
89&\‘3 1;&5%%%%@ Q-TB'FU thg%ré e{é)\?& rs]glé/grétugsucﬁ el %hﬁﬁﬁure of
h?p@@hé@ﬁs (MetzlY) and delrahyidrafueammakhdr)y fqzraemm;sleaa mixture with

SR TCeHE P RAGEBICRS! Y R, ot an

Néemperaiure Rapable 3, yu@ldlng%S)adeqhgalparmt@gebmmtniadon of the

h hi diti
(RTne R TER RS R s Aperiling O 580t pEGesnd 5. anc
| tpré’fa&btyelmw‘eéry ‘m‘:erandbzsecved that nefiracetam a

n?)gtro i.% ? ent, alleviate neuro athi¢c pain thanks to
dp o decpregeRtPreressy ngs of fIRHId Villadithof!l) are

MpksferhblyPhalurmeated 1Xa. pra'ﬁtﬁﬁolveﬁto%ucﬂ%§ wa8P 3} metRahdl, and
has heen shown t hat tPe anal gesj c and/ or

aIPPPS'Hl)Vp'QrtQFg%@?%”C@f? e8tPase SH@"F@ﬁa@é@’é’m"M‘Eﬁ &agp here the

i Tc&ﬁipf)uhdi‘ro@lﬂ@%&é i(vmliaused iPfihd RFmNHLCORd Bi &s salts obtained by
chal i ner receptors at the spinal and supraspinal

| @\9‘9!“0”.0 agie foRAN A4CQUAIeI PRIPEEE IMe, ArelRTably GmArisedibeteen 2
degg-deapgiglent way by mscarryl am ne, a known antagoni st
of _the nicotinic acetylcholine receptor. The activity
ofRenRvat ghisupratecye gutuRUP DY(Mpaps Al Brdragenalysisnadstage i) is

Mpediekibly H&i%ﬂu%te@f udi aﬁﬁﬁfﬂ% fBb(‘HﬁfeaéQSSs'o@réee&thydrogen in a

(paww thdrawal test) and t
rrééﬁ%m? erticippyentisyels a%meésanod pawmtmuwgter axtyre.
' 'T%B“{Sl@lli@ﬁoﬁ%éétﬁh ih IsERfel |9)"|so<‘3arl;|§ﬁ3 oPtCHl?éc'tlg o'ﬂetﬁ¥%oﬂ{pota¥d of
treatnment with streptozotocine
piBtd (Y1) ersBispifigatistage b) if PratHrat else, lEmpsaldrh@anurﬁt)(slm)
2 e
o8 PRGN GoLD hO TSN BB ve i 3 HedciBEd Bove i ftage
afi)mal s, the 10 conpounds of formula (1) are normally
| BRI Sslon RaEATPI B8R 3R s oy conventoraly
cheptirg theospmpaendef farmula (VHHY wishrjt solveof att 126 °C mwndrih vacuum
[ 0

o SoRRIRS SR o b mBaRL B AR SRR in SRIBORL wsP e e o
( Itl}neoforcﬂxempfe bétweemp Hmonaaczm;t 8 dayd, pr by cepbableirsaldtion.
or solvates, together with vectors, diluents 15 and
pharmaceutically acceptabl e excipients suitable for
the chosen form of
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adm ni stration. The conmpounds of fornula (1) can be
admnistered in a standard way in the treatnent of
the di sorders indicated above, for exanple via oral,
parenteral, rectal, transdermal route or by

adni ni strati on through the njgosa (for exanple, 20
t he sublingual, buccal, n mucosa). The

CHR B afln B T, R S e plabr

c aonpeuhds oudaat tmjprapamﬁrftqm\s kndwib bermpoundsapiig Iewnanethods.

| t t f

o PRI ine SMBnBhARE: BRmURTLYIEHR trcdivel ot SaisaeRdrom

orangf natubaltyf dctlsrnsgl hmmdacmsl Ioﬂuddlv«aﬂ@ésﬁrthe%f f @fxamples of
urin

tha ceri.ne or. wat er
ST BP SR e K PG eRot Biroehain B fpie Trividre e par
fcyrmraédtc&:hleebmdsl o tie posstitldre Rpoﬂ&ﬁnﬂfby(IV) accordlngly all
rmaceut.i cal Sl:gct or used_ conventionally in

S TEABRISIO 1378 alspPigifrERd 'Brfgrm@é%p?%gg 8?9 Qipef of the
vemésmﬁ,mgnmn,se magnesi um stereate, starch, |actose

an]g_@sucrose. V\henth(e/ co osition is intheformof _
UPESENtHNNPEENES AL ERTHBNE) 219evsedd asttharapspticipaenteand in

| papidulatPJossedsd ngsAdpd ﬁn@%‘e[]ﬂ)prdt@&wlé%hﬁfys i. e”@i‘ﬂé)} Sebute
above in a capsule of hard gel atine. We

cORPBSIPENG G aming RBA MYRARYOiNeligns dedey '%"Gé IBfth%@f’QCG‘SS of

gelgairigner drf abSour@Ssi Bbﬁaérﬁ’lcuﬁﬁurﬁé‘é/ th'@rdf‘@céfgch\?@hn various
vector used conventionally in @gar ation

dirgferegien el Bie %’N§péﬁ@haﬁswh%ﬂeammg af#ﬁpf@rﬁqdwusctlons of

Igﬁ{f% cacl)@ﬁhll»/é” %‘éredsdnh:c Sgtg?etg n%m ty! ﬁﬁ(elzﬁe%@res IReaEPOHaMEHtias,

pdr@ydieg Aenie Meaantia opfs theo hgtmejf tyae,scpsxt stmkeowascular type

S Ui ONe ik péye ce @R O W 2 8hid, OLAY! hobl) dl%)r@ers including

aqueous or non-aqueous sterile vector, possi :
KS$i0g an oi| acceptable for the parenter aI rout e,

f OrheprB 58Nt @ oRPloYRE Y f%ﬂﬁulagﬂ ¥h&eover ossess analgesnc andr/r%r anti-

pol yvi nyl pyrrol i done, |ecithin, peanut )
oi NYPerAigestc,agtivy. 'feo,rWﬁvwnUWUI%t%Wuth@rseésatlons of pain, in

CCﬂHPqu‘i%ﬁ'sthé’seC@dﬂggH ? BY BhditiondTyl ﬁeﬁ&ﬁat%mﬁ%inc I&h?o% ﬁh?lér\ﬁﬁwatory

if admnistered in this way
| Rin aad visgerahgaint and @ﬁ%)pmﬁﬂnethpmleﬂmecy alsgl Iydbﬁe $reatment of
gedddige, cocoa butter, or other low 10 nelting waxes
or_vegetabl e fats. Typ| cal transdermal fornulations

oTrhﬁ s@@e@t @fomentasenfainvaqtmmes hencenalso thguesmuf the present

o oriovpd®ios FRER f) B 67 MeicFRRteucefl hERer i BhEanaor

orsotvaitesy mTethe Pr@faeat@lol gt mddicammam® ot irecoviesy ioh difficulties of

LT TEE R oA L A% 8P o bR e os
|§tr@keovmumj tyseddenmet\iim EepitsptsyE rderaifrals ésvhbemie mand | mood
a'b‘i*so%ersP.ﬁugafngg}eg%'s,ﬁ@ﬁ”di tions correlated thereto.

of

The conpbun a (I) can be admnistered with
r e@smowded Inara tnoethbe tonEsatemeabfdrédmcﬂ cf ﬁasesyér&i? elisarders

P I, at. ust nt of
dosgéaec‘?%?segf Yh dF‘H’B%‘S%’&y oPN %‘6“3&89, Y. ﬁC‘i‘V& a%fi‘?iﬁ“tef a
tlwngmeaﬁer fcmmuia\(l )ty aqmiemontnbed kredréstr phar macol ogi cal
rmul a Each dosage

fil
f) ' @‘Fﬂfomwrhﬁmt rﬁ%§5 % .d&?“??é?/ ﬂé@ép%”i@?%m F‘?‘do‘éﬁﬁ‘%lPQfeS are

frcamelated to the deficit of the cerebral cholinergic system, as emerges from
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0.05 ng/kg to 50 ng/ kg, nore expediently fromO.1
nmg/ kg to 25 ng/ kg of a conmpound of formula (1). The
active ingredient can be adnm nistered from1l to 6 25
times a day. The conpounds of fornmula (1) can be
co-adm ni stered with ot her gharnaceutlcally active
conmpounds, for exanple in as Bci ati on concurrently or

c bt R E" TRuliseR T BReaiiy PrSemeniag s P

SRdbeats Ed.angbn! Wiey s& Song, elildé\ﬁSYorﬂntM Yhyperteosi Y@BO) and
an 1 N ents.

t
S o3P fhufs uebh: BanuE il an Saaice: 3375208; 13Rat is
f ohdrewsar wellkebwn ftigdt thé blbhﬁibérgtede‘t’é?loa%tﬂ)n@%‘ﬂcbgrml\ﬁe' f08ctions are
scription

ptfhg ?ﬁ?ﬁv%f(é?@g e?@LtaVi'q &r%motzsemqn"uﬁsws suffefing drom

e AlZHeimdrs cﬂs@eﬁdeu&émré dmdkiak @ HeAITh &R 0 a R Qéﬂngﬁtla due
in water (40 m), adjusted to pH

t?ﬁ‘“%@%'g ‘Ftﬁm hydr oxi de, et hyl - 4- oxobut anoat e (1 g

7. The d800ty) of YRS C@Iﬁg&ﬁhds—r&%r@ﬁmé l('l‘} @aNVBS. d%lté}ﬁ%d' ifl r&s in regard
mcr %vvave oven and. refl uxed 1 hour. Water was

t Aenthgy &PBRSiRPPRISr agteuwh ﬁ?ﬂﬂ’ofarﬁ'én‘r? e3-8uDraglynan, Archs.

cwecumtg ggy a@@d111;avq©7$;d> 'ng;EcR@ &Qﬁ'@'ﬂ%ﬁéoll\@/gf'hém Behav.

c 0fpSdnd! 98DHoMRe (Tonemiz) pghway 41s'd (BY mdreguctpnmf thg Igeels of
(ta;cet]yIchlmeA'rnztﬁe(rEEboc%n@ Phd Liéetch %@mor?’%d Ie%rrgmg can be
Zﬂvalugteggn(rgts g3ing tine 9@33|\(Qjavc3$gnce1test\/@s d@scriggd ppdEssman,
thﬁa?l%aéfﬁoﬁ& dopn(ﬁ{un g 97596 (M), 97. Exanple 1.

1- Phenyl -t et rah

H-Th\er sldjeqt 1of2th§] préisealz #1ventiors isli maeeovan theswdeudf dime gresent

t %FT?HBMQ(F@OHXHHQEQ[ 25) r 4 bﬁgrq%égbﬁcaﬁyg %é}ﬂ é%ltsgor §oévates

repar as descr
47 dhey reatmeny @, cpniiitions ofreekpPEifYG PRINd cheonicNIRamritory pain

g%]d| \%gkr)éel%zaif}] gAI?é @éwgg@ ée) W th l(r }Ze Ja?‘oré?m%é&ases

staherackagisedhby gd@pesismm avasharemcedtnqaﬂyaamver @amwount of a

a f acetate wa
g;gﬁ{g%H&o eﬁgﬂ%\gh ag%'her‘\]tg Hh@d tr%w% was filter edS
TH@degaiiﬁeelzecpHﬁéhavamcms ht@amind andmamaemds triyglicated in the

rentBriic é)%lr{sﬁfl&aﬁt lgrﬁg" gﬁbm %Cl &ghéggcﬁooo ), and

organlc p ases wer her ed ried over

f ireeant eyidance SOpm’rsctélet ypogestsothdt ghesi. inlammaesy ga is an

i ' Th |
1SRobd AL SRR, o R S 17
O 1387gKorfnazm Ti, tNeurosanBesin@2, 8p 1898)8 ohBRie dlzlsf-uNM'rbn has

( %h%gribfd 4§6v(a dloug fgﬂgopagj? c7 ﬁorzcﬁtlonf (%b}xhg@f\é dz_b éan %hav

ZI-Med 226,132, 838)mand itHhas Zecﬁwﬁlgt tié@n(mselvécb tha?%ehﬁcetﬁl‘n a

ngo'[?r%(érﬁsgﬁ%ﬁ{ ﬁle%%?escﬁegrgpe\l{ﬁlc pain L%ﬁanks to gts s)pec% ic effects on

1- rreuta_lgjaﬂileet Efastalmyﬂamﬂb#hw 1 3. HrhadolaEkpi Tz pBe3, 228 d002).
0 0,.a sol uti
C O Py R SPPIEI 1L, Beapraisasis ofter SrituRereEss glfect o

9 n2fragetam expreepes &téemsthdﬂghfi;tbﬁ.daﬂldh bf tﬁ@d‘alcc@h%ﬁbh@ﬁerglc
4214 1994@; n N-msth rro‘ done (NMP, 12 cc), . Cul
( GESFRIPTS SLHE 3hiRg!yand ée?%pwf vg' '@@@rma)d &ifagt i Thioited
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30 bronotoluene (6 g, 35 nmol) were added under

stirring. The suspension was heated in a mcrowave
apparatus (250 watt) for 1 h. Ethyl acetate was added

to the suspension and the solid was filtered. The
organi c phase was washed with,  water and the aqueous
phase was re-extracted with &Hra 2. The organic 16

p [ ried over Na2S filtered . .
e 83 B Set R SR by B AR ettt o e cotini
t Acetylcholaee neceptoEt 20. The solid was filtered, and

AR B St Tt ) A B
1$r§bah3961 theH-thdiR4|- B ra)geBia Hed5- Ba\ﬂi’wn('nﬂtaw’a'l'b fest) and the
gn%eg:healcal tgm)eretll%e}_%% tesag%avs Erqfosbrezteg% |@Wd Qy ngrtlal h ahon of
2 i) s@iattO nerve dr bl tredindeht (With stédPiozcotodie, (fB]IdWm%lhé'%rotocols

sourc 200 uA: 230( M+
) '99’7%% F Z’%e(TQBSeZ%Q 2082 3904 e biblisgraphy
pm@ceﬂlwmnf or ar yI ation of tetrahydro- 10

roI 1,2-a]im azole 2,5-diones with aryl halides.
S@rfjl dhthe t erapeutic’ treatment of humans® and animals, the

t ebm@buﬁﬂyomtrﬁ@tbq[ lardnaindll gd(@?rﬁhlﬁte% ﬁéﬂnﬁ’ﬁl%néé” whh standard

mrE %%H ga}red as descri be .
4P13Maceylical peactige. asa mrwgﬁ%yompﬁsmon
“H-I‘éhb@,\’b ﬁMr‘ttﬁét' stﬂ%& o@Wm’veﬂtl&n iCrpré@nldd By alpﬁ'%m'la)ceutlcm

g 3.5 muvol) and th eappro priate ar
h&PV‘@@ ifign ﬁﬂ'ﬁpﬁ's'%raé ¥R aringialer a amppung pfnfgrmqtnél or one of

S @ﬂﬁﬁhé&éuﬂ@ﬁly%é&gbkn\saﬁs Bk SHIOYRY eto%@'gﬂ@ BH %eétgr% guents

Wwatt) for 20 mn. hyl acetate

niandvrhasmaeetdisat apﬁ@otstels pRieistients aemldablﬁ Her rtﬁlexthoeen/\mrm of
Stadriestedien. 30" in the presence of celite. The
reaction was filtered and the ethyl acetate was
walSRePMRAURg of deiuia 40 caBI ke AEMINistesdan, a gtandardowey in the

Naréafientf dfl ther @sorasd i‘ﬁ@i‘&ﬁt%ﬁt é@&\fed fepefgrﬂﬂlgsﬁa oﬁeﬂeparenteral

resi due was triturated gl ve
désqt@'eaamr@ah@utmretpyd@dmlaWaﬂ%threw% the negzsa Koasparple,

43he sublln ual, buccal, or nasal muco
1- Benzyl - g et rahydro-pyrrol o fi 2-a] i mdazol e- 2, 5- di one.

AT§|@|qnggwngs of formula (I) which are administered orally or via sublingual

t%lft@h&dti/% BYEES! Q%rn?st libim Q%Zr} ?e f%\'ﬁﬂ%@ nfsd%gru%sséablets

repare esdr [
Azapsulan guy |0MUPS (2 farmulatiomimthe foem af bwnpycbbsustmgeeerally of

( Q. s@ﬁb%%ﬁwpsaluttdﬁ W&%rﬁg&ﬂg dr el % géf atngwd vector,

hour reacti on m xture was concen
drfqrn@sasmple reshared,i gita@rwasorttweter véth difegolnngdoi noleurli‘r)d agent.

i u ol ut i on NaCl ,
drl %‘t %‘%gﬁ"ﬁgg@@ﬂ |¥V' IE er eg%aé@{ago\?%%’or a% e%PSaﬁ’LeeFO use any
v @baumacellieal r eysctoueusmts @uvehiiedlly bin fthaslpreparation of solid
c a r [ | (CH2CI 2/ MeOH OH
o B LB PRG "B BEE of S5l RIS polyPrBr afeq Rt ssptinaetarch
adacjadel and sutros80Wiesl the @rpdditioNMR i0GBE! 13)m &t capsules any
8§r?\ieq_‘§9al(rﬁet§§@()&er§?%%ylgg %;‘1 w%%blelfwxg@pgys%@e vgctors
H)nenﬁoﬁ&i abdabin(avapid)e oflhHd-gblafine (When lhé"):omégsmd\ﬁs in the
700; souroce 1 C .70V, 200 lIIA 230.13
1j2°4f"b caf§gle6£na egﬂf 5@8 gelatine, it is possible to use any pharmaceutlcal
vector used conventionally in the preparation of dispersions or suspensions, for
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Exanpl e 46.
1- (4- net hyl benzyl ) -t et rahydro-pyrrol o[ 1, 2-a] i mi dazol e-
2,5-dione. A solution of
tetrahydro-pyrrol o[ 1, 2-a]i m dazol e-2,5-dione (0.5 g,
3.5 mol, 5 prepared as described in J. Med. Chem
36, 4214, 1994) BEMP (2 m, ™ mol) )anpl GEON (20
4- et hyl benzyl br om in ,

m SRS ARYFURH M o‘%e"E‘L'Oﬁ%’uF'%él‘ﬂ% o?"ia fooke Hﬁ%@(wé‘e@d@o a
ccuh@&ntafcﬁtcﬁ@oﬁgerimyé\ess the residue was then
re-dis in eth acetate and washed with a
SSIE é?'t'

VR Ba' el cBPbsRECEOnSiat Pbd SoHioeS SBEpension of the

f i dohepored aﬂdommpm at athddedas oV%@Hlé&iUea_tb‘E?streﬂl%' %&or""%@s&bly
10 pélfled y flash chromato over silic

@S9pEiNing a ceepigpleyterg e/paggnt)erad) rayte ¢ fgr gfqraplg Qgplygat@ylene-

Ofgl)td(w polyivIngpy EroRsInB dieadithitl S\t 6il, |orsé(¢a%éion 93% ' H NVR
( 1%8729711( 4H); 5.01 (m 1 H); 4.69 (d,
1%%% t |c§bf0(raulaiorp_|jn sugpoggorcq)s campyjsesza ggmpgunqoﬂjormula
2 .\fHficr? iPAclive lf ladﬁimlsféréd)n'z tl%gf vo vafFD a tindidg (a%d/c?r""hbrlcatmg
15 1.93-1.78 (m q 0, source
7R9¢N 2i9D %Ampﬁmwe( R/I+9'YCC1619@| liney 0%002 t_wteE Nr @ahem low-
N 0) aoor" 0Or / TN -6 X1 1
rh@tug%/ékes&ve@@tableq\aﬁ_s 2) "6 QOj p~+ U) cocn Tv N
17TYRioQ! é@ngq!eprngl\“fprmulq\qlogg CQnife @ convegiorgl Nu@eqrusr'bronon

"“‘bN@o@/vQ:tor Tor%xa'n‘ﬁ)Ie cr;egmo &Hn@npd&fag 5r) aQ% '}56 98) IIB the
cdom 9f m)edmaiedpla,aiers&mes wmer@omnpSa) 0 CD LC) C6 U
Oll"ref%rgaly, the composition is in a unit-dose form, for example tablets or

capsules, so that the patient can take a single dose.

Oxyracetam is a compound used in the treatment of senile dementia and of
pathological conditions correlated thereto. The compounds of formula (1) can be
administered with regimes similar to the ones established for oxyracetam with
any appropriate adjustment of the levels of dosage or of the frequency of
dosage in relation to the greater activity and to the better pharmacological
profile of the compounds of formula (l).

Each dosage unit for oral administration may expediently contain from
0.05 mg/kg to. 50 mg/kg, more expediently from 0.1 mg/kg to 25 mg/kg of a
‘compound of formula (1). The active ingredient can be administered from 1 to 6
times a day. The compounds of formula (I) can be co-administered with other
pharmaceutically active compounds, for example in association, concurrently or
sequentially, in particular together with other compounds used in the treatment
of elderly patients, such as tranquilizers, diuretics, anti-hypertensive drugs,
vasodilator drugs, and inotropic agents.

Examples of the present invention are provided in what follows, purely for
illustrative and non-limiting purposes.

EXPERIMENTAL PART

Description 1. 3-Isobutyl-tetrahydro-pyrrolof1,2-ajimidazole-2,5-dione.
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Ecti COCO0O NO=r 0 _10 CO=Utgr TOco
czcocoro(, E 0O 2a NUCY) r POUC/Or) =
NQNOCO U L"T-T ni U co Z-O~CMp' _Hec
a) = W=NWTWQi J=ZNC) Zz" CY) 0C Cd) =
U NOZU O C7_EChNE Oco~ OCO 0QNOQ
cVOQ , N (Aa)Ea)rOrdSO D cts~OOOOE Q
a)

Io)Tocoa ngtiO@L&lDIQ %pcga@g@ der@cmogde ] 5 g@9 rgmg?) @yamr (40 ml),
a)adj?lysiéii to_H 6. 5\'(Nﬁrﬂl10°/oasddu§nvr?d%xﬁ)% @Mypbﬁ' oXobitanof¥ & g, 7.5
mmol ) was added The mixture was placed in a microwave oven and refluxed
for 1 hour. Water was then evaporated under vacuum and the residue was
chromatographated over silica gel (CH.Cl, / MeOH / NH,OH 98 / 2 / 0.1) to
afford 1.1 g of the title compound.
'H-NMR (CDCla) &: 6.48 (broad s, 1H); 5.30 (t, 1H); 4.23 (dd, 1H); 2.71-2.39 (m,
3H); 2.20-1.93 (m, 1H); 1.86-1.73 (m, 1H); 1.70-1.42 (m, 2H), 1.05 (d, 3H); 0.96
(d, 3H).
MS: EI TSQ 700; source 180 C; 70 V; 200 uA: 196 (M+), 97.
Example 1. 1-Phenyl-tetrahydro-1H-pyrrolo[1,2-ajimidazole-2,5-dione.
To a solution of tetrahydro-pyrrolo[1,2-alimidazole-2,5-dione (1 g, 7.14 mmol;
prepared as described in J. Med. Chem. 36, 4214-4220, 1994,) in N-
methylpyrrolidone (NMP, 12 cc), Cul (0.2 g, 1.05 mmol), K;COs (1 g, 7.14
mmol) and iodobenzene (5 g, 24.5 mmol) were added under stirring. The
suspension was heated in a microwave apparatus (250 Watt) for 45 min. Ethyl
acetate was added to the suspension and the solid was filtered. The organic
phase was washed with water and the aqueous phase was re-extracted with
CH2Cl,. The organic phases were gathered and dried over Na,SQy, filtered and
concentrated to dryness. The residue was triturated with isopropy! ether. The
solid was filtered, triturated with water and filtered to yield 0.18 g of the title
compound, mp = 185-188°C.
'H-NMR (CDCl,) 8: 7.46-7.37 (m, 4H); 7.28-7.21 (m, 1H); 5.84 (m, 1H); 4.48 (d,
1H); 3.74 (d, 1H); 2.78-2.60 (m, 2H); 2.51-2.38 (m, 1H); 2.08-1.96 (m, 1H).
MS: EI TSQ 700; source 180 C; 70 V; 200 uA: 216 (M+), 160, 97.
Example 2. 71-o-tolyl-tetrahydro-1H-pyrrolo[1,2-ajimidazole-2,5-dione.
To a solution of tetrahydro-pyrrolo[1,2-a)imidazole-2,5-dione (1.3 g, 9.28 mmol, .
prepared as described in J. Med. Chem. 36, 4214, 1994) in N-methylpyrrolidone
(NMP, 12 cc), Cul (0.5 g, 2.62 mmol), K.CO; (1.3 g, 9.28 mmol) and 2-
bromotoluene (6 g, 35 mmol) were added under stirring. The suspension was
heated in a microwave apparatus (250 Watt) for 1 h. Ethyl acetate was added to
the suspension and the solid was filtered. The organic phase was washed with
water and the aqueous phase was re-extracted with CH,Cl,. The organic
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czlU - UzOZIOO Sz a) UOZ a) UOOO UCOn
KWLO19 CO00 Lc) TTC Co CT- TO J Cv Co -
TT-0COQ N- E(D'aNN 2__bracC)) f-T N sa
co 0Or Tr VLOC OV Tca-Oci - CpcDO=+ E -~
+ + =NOCDco'- =CANco N LUNN=NNCco NO

C)5NO NE 5CDcz Nr NOTr ONOCOOq
\phasesp vierg \gathereq \angy ¢njgd p)erCNggs‘p@zp fitergyl apd comcentted to

C%rﬁne@@ thQ) reS|dlc:re Q)vaér trltuﬁ%@)mf\ﬁn ET%?)N%@C‘@(?%J was™ flﬁ %.d Nand

Qnys@aII@Z@thgflrst tlme wnth iPrOH and then with AcOEt to yleld 0.33 g of the
title compound, mp = 138-139°C.
'H-NMR (CDCls) &: 7.35-7.23 (m, 4H); 7.13-7.06 (m, 1H); 5.69 (m br, 1H); 4.45
(d, 1H); 3.78 (d, 1H); 2.68 (ddd, 1H); 2.48 (ddd, 1H); 2.40-2.29 (m, 1H); 2.24 (s,
3H); 1.93 (m br, 1H).
MS: EI TSQ 700; source 180 C; 70 V; 200 uA: 230(M+), 143, 118, 97.
Example 3-44 (Table 1). General procedure for arylation of tetrahydro-
pyrrolo[1,2-ajimidazole-2,5-diones with aryl halides.
To a solution of tetrahydro-pyrrolo[1,2-a]imidazole-2,5-dione (3.5 mmol;
prepared as described in J. Med. Chem. 36, 4214-4220, 1994 or in WO-
9309120), in N-methylpyrrolidone (NMP 1 ml), Cul (0.19 g, 1 mmol), K.CO; (0.5
g, 3.5 mmol) and the appropriate aryl halide (7 mmol) were added under
stirring. The suspension was heated in a microwave apparatus (25 Watt) for 20
min. Ethyl acetate (50 mi) and water (5 ml) were added to the suspension and
the mixture was stirred for 30’ in the presence of celite. The reaction was filtered
and the ethyl acetate was washed with a saturated solution of NaCl, dried over
NaSQOq, filtered and concentrated to dryness. The residue was triturated with
Et20 to give the desired compound. Yields vary from 30% to 60%.
Example 45. 1-Benzyl-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione.
A solution of tetrahydro-pyrrolo[1,2-a)imidazole-2,5-dione (0.5 g, 3.5 mmol,
prepared as described in J. Med. Chem. 36, 4214, 1994), BEMP (2 ml, 7 mmol)
and benzylbromide (0.6ml, 5 mmol) in CH3;CN (20 ml) was refluxed for 1hour.
The reaction mixture was concentrated to dryness; the residue was then re-
dissolved in ethyl acetate and washed with a saturated solution of NaCl, dried
over Na,SQ,, filtered and evaporated under vacuum. The residue was purified
by flash chromatography over silica gel (CH.Cl,/ MeOH / NH4,OH 95/ 5/ 0.5) to
afford 0.7 g of the title compound as yellow oil.
Yield: 87%
'H-NMR (CDCl3) &: 7.39-7.10 (m, 5H); 5.03 (dd, 1H); 4.71 (d, 1H); 4,29 (d, 1H);
4.28 (d, 1H); 3.59 (d, 1H); 2,57 (ddd, 1H); 2.39-2.125 (m, 2H); 1.92-1.77 (m
1H).
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GA)SOMON ob tetxawafo pyrrctO[l 2aa]ﬂnlnawler2a6 dione (QES Q B. 5 mmol,

prepared as described in J. Med. Chem. 36, 4214, 1994), BEMP (2 ml, 7 mmol)
and 4-methylbenzylbromide (0.95 ml, 5 mmol) in CH3CN (20 ml) was refluxed
for 1hour. The reaction mixture was concentrated to dryness; the residue was
then re-dissolved in ethyl acetate and washed with a saturated solution of NaCl,

dried over Na,SO,, filtered and evaporated under vacuum. The residue was

-pur_ified by flash chromatography over silica gel (CH2Cl, / MeOH / NH,OH 95/ 5

/ 0.5) to afford 0.8 g of the title compound as yellow oil.

Yield: 93%

'H-NMR (CDCls) &: 7.29-7.11 (m, 4H); 5.01 (m, TH); 4.69 (d, 1H); 4.29 (d, 1H);
4.23 (d, 1H); 3.58 (d, 1H); 2.65-2.50 (m, 1H); 2.40-2.24 (m, 2H); 2.33 (s, 3H);
1.93-1.78 (m, 1H).

MS: EI TSQ 700; source 180 C; 70 V; 200 uA: 244.13 (M+), 161.05, 105.02
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SRrprfe Sohagicfian gy mod
A peripheral mononeuropathy was produced in adult rats by placing loosely

constrictive ligatures around the common sciatic nerve according to the method
described by Bennett & Xie (Pain 1988, 33, 87-1 07).

Rats were anesthetized with chioral hydrate. The common sciatic nerve was
exposed at the level of the middle of the thigh by blunt dissection through biceps
femoris. Proximal to sciatica’s trifurcation, about 1 c¢m of the nerve was freed of
adhering tissue and four ligatures (3/0 silk tread) were tied loosely around it with
about 1 mm spacing. The length of the nerve thus affected was 1 cm long. Great
care was taken to tie the ligatures such that the diameter of the nerve was seen to
be just barely constricted when viewed with 40 x magnification. The left paw was
untouched.

Paw pressure test

The nociceptive threshold in the rat was determined with an analgesimeter (Ugo
Basile, Varese, Italy), according to the method described by Leighton etal (Br. J
Pharmacol. 1988, 93, 553-560). Rats scoring below 40 g or over 75 g dUring the
test before drug administration (25%) were rejected. An arbitrary cut-off vaiue of
250 g was adopted.

All experiment were performed on rats submitted to paw-pressure test 14 days after
the operation since at this time a significantly- reduction of the pain threshold of the
injured paw (dx) was observed.

Gabapentin (30 ug i.c.v.), levetiracetam (300 Mg i.c.v.), dimiracetam (100 ug i.c.v.),
Exampie 1 (10 ug i.c.v.), Example 2 (10 ug i.c.v.), Example 5 (3 ug i.c.v.), Exémple
6 (3ng ic.v.), Example 13 (30 ug i.c.v.) and Example 22 (30ug i.c.v.) of the
present invention showed an antihyperaigic effect when compared with saline or
vehicle treated group. All componds did not modify pain threshold in controtateral,
non operated, paw. It should be noted that ali compounds elicited their

antihyperalgic effect without changing animals’ gross behavior and spontaneous
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EFFECT OF COMPOUNDS OF THE INVENTION AND
REFERENCE COMPOUNDS (ic.v.) IN A RAT MODEL OF
MONONEUROPATHY dx EVALUATED IN_ THE PAW-

PRESSURE TEST

Paw pressure in rats

(g)
TREATMENT  (1.C.V.) PAW Betore Atter

Treatment Treatment

SALINE dx 243+29 23.7+25
VERICLE dx 265+ 35 229+ 3.6
GABAPENTIN 30 ug dx 245447 46.3+4.2°
LEVETIRACETAM 300 ug dx 240+ 3.9 373 +4.6"
DIMIRACETAM 100 ug dx 251 +24 42.8 + 2.5
EXAMPLE 1 10 ug dx 26.0+2.2 36.3 +5.17
EXAMPLE 2 10 pg dx 235+4.0 42.2+3.9"
EXAMPLE 5 3 ug dx 277+28 39.3 + 4.5
EXAMPLE & 3ug dx 26.7+3.6 46.1 + 5.0"
EXAMPLE 13 30 ug dx 285+29 55.4 +4.7*
EXAMPLE 22 30 ug dx 254 +27 48.5 + 4.6*

Each value represents the mean of at least 8 rats (two separate experiments).

All compounds were administered 30-45 min before test, A P< 0.05; * P<0.01
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rO Z 0 30 Pharnmacol ogi cal Methods Chronic
constriction injury nodel A B&ripheral nononeuropathy
was produced in adult rats by placing |oosely
CoggaiMstive |igatures around the conmmon sciatic nerve
according to the method 5 described by Bennett & Xie
( Phi Gpmpamds 3B thegrenprd formria §l) wer e anest heti zed with
chloral hydrate. The common sci( tic nerve was exposed

at the level of the mddle of t

e thigh by blunt

di ssection through biceps fenoris. Proximl to
sciatica's trifurcation, about 1 cmof the nerve was
freed of adhering tissue and gour |4 gatures (3/0 silk
tread) were tied |oosely around it Mith

(CH,)n N

R O

4

0 R, R,

in which:

A is chosen among carbocyclic aromatic groups, heterocyclic aromatic groups,

and aryIC1.4a_IkyI;

R+ is chosen among:

hydrogen,

arylG,.7alkyl, optionally substituted on the aryl moiety with one or more
groups chosen among hydroxy, C+.salkoxy, halogen, haloC.4alky!;
heterocyclylC+.;alkyl, optionally substituted on the heterocyclyl moiety with
one or more groups chosen among Cy_salkyl and hydroxy;

C4.7 alkyl, optionally interrupted by an oxygen or sulphur atom or optionally
substituted at any position by one or more groups chosen among hydroxy,
thio, amino, carboxyl, aminocarbonyl, guanidinyl.

Rz is chosen among hydrogen, C+.4alkyl, arylCy.salky! and pheny!;

or else Ry and R, taken together, form a saturated carbocyclic ring containing

from 3 to 8 carbon atoms;
Rs is chosen among hydrogen, Ci.salkyl, arylCy.4alkyl, CONH, and COOR:s in
which Rs is chosen between hydrogen and C,_4alkyl;

R. is chosen among hydrogen, Ci.salkyl, aryl, arylC,.4alkyl and heterocyclyl;
nis 2, 3 or 4,

in the form of a racemic mixture or in the form of enantiomers, and

pharmaceutically acceptable salts or solvates thereof.

2. The compounds according to Claim 1, in which: A is phenyl, thienyl, pyridyl,
pyrimidinyl group, optional_ly substituted, benzyl or 4-methylbenzyl; R; is



10 about 1 nm spacing. The length of the nerve thus
affected was 1 cmlong. G eat care was taken to tie
the ligatures such that the diameter of the nerve was LLOYD WISE
seen to be just barely constricted when viewed with
40 x magni fication. The left paw was untouched. Paw
pressure test 15 The noci cg tive threshold in the rat
was determ ned with an anal gesimeter (Ugo Basile,
Varese, Italy), according to the nethod described by
Lehyglrctgm ﬂuadlkyl(tﬁ?asnzyl] CHE’@&r rr@«:—@CHgamz, 9<3H2COOH indol(3-
é (?@é 3} corin | g or over 75 duri ng
t MY tRBéT’ YEra%ety drﬁ'ﬁY 9 naty vy Berse hydrogen or
r ehedyiednd Ans arbitrary cut- off val ue of 250 g was
afi;ggj.ed 20 Al experjnment were perforned on rats _
g &SWUBQW%P%@Mr@ {daim 'Bay8ichr fets pheryl optionally

5 opfbatitu®y; | 'RL MtantR Sark Ihvarc@eﬁl ghd hicant ly-
redul_tl on of the pain threshold of the I njured paw
MRRBAY 8ECOTdRB AR ERIME (-Baingvhicke Avs pubstituted with 1 to 3

| t t 1
emtstmaﬁ@ c%%ér?ag&fﬂ i\)le cE;‘é' ?n ok, r%é@ﬁ%anp f; gﬁl%&fglg SOaNH;,
| %ORM*? O'ﬁﬁa%l':ec§ a9 GFi. c.v.), Exanple 25 6 (3 4g

' 53 The) corﬁﬁé\lﬁﬂ'seackgrcﬁr?gotogclalﬁ ¥-ih \ﬂﬂgn @ﬂ@@%?ﬂt&%d(\ﬁ% 91t 3

pr esent” I nventi on
10 arﬁqbﬁmy@ntém@pée@am@ag Meh &b, icRynrdt, &N, \,Gltamdﬁ?sl ne or

vedi 'Pr{eecérﬁﬁ@lfﬁﬂ Bk ﬁi bleﬁl‘ﬁgf%p%s 1rﬁjmucﬂ°%%.é‘gﬁ 4?} Kyl group is

pai n thres i n cont ater non er
| tchoiseuiamong Met Et iPhéitBuadnd cmiqmumdmetﬂyl cited their

Depion Cacriolhts Sedihg 1 ESM 1 SHBRA R St G Blite S
wi t- Hhsavhteieelhydm ¢Hepyrnoimt 8d]inatszold=ar5-dienaror e no

15 tmﬁg' ftbl§7 gﬂydr% F[Tgifgl?ﬁ%oé]%@%%lgb éﬁ’ﬁ?on‘éevea' ed by
I\Ieh(%fé’rﬂhmnﬁwbbbgwl 1e8shyded-pyflolt,2-bfinida¥dle- EGFdidrE ; OF

G arereh gkl R e G

EVAUUXS\GIEBetrathHE-p}?A\Nb[PR%EﬁbBEszES]B Bawepr essure in
B M oGt

20 VEHKK:EE-Jocb( 2 2betbyiPHenR-t&@rhyGiro- @j’cﬂﬁ&[&tﬁ%}?ﬂn@@z@e@@ dlone

37 R D Retny e iR oy éocggff\cg('%ﬁﬁéﬁm'daéols 25 dlgne:

Emmtrﬁﬂaormemydpha@lmﬂa@d}s p?r'rELo[ﬂZ’é]m@é%UB'—ﬁS%lér% g
4 %—%gcﬁloro-g-mefhyl phenyl) tetrahy'g?o pyrrolo[1 2 gﬁm%?azglgzz 5- d%gne3

1-(3-Chloro-phenyl)-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione;

-(3-Methoxy-phenyl)-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione:

-(3-Cyano-phenyl)-tetrahydro-pyrrolo{1,2-ajimidazole-2,5-dione:

-(4-Chloro-phenyl)-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione:

1-(3-Hydroxy-phenyl)-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione; -

1-(3-Trifluoromethyl-phenyl)-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione:

-

-(

1-(

1=(

25 1-
1-
1-

30  1-(4-Trifluoromethyl-phenyl)-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione:
1-(4-Methoxy-phenyl)-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione:
3,5-Dimethyli-phenyl)-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione;
3,4-Dimethyl-phenyl)-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione:
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EXAMPLE 6 3 g dx 26.7+3.6 46.1 +5 OA EXAMPLE 13 30 g
dx 28.5+2.9 55.4 4.7* EXAMPLE 22 30 g dx 25.4+2.7
48.5 4.6* Each value represents the nean of at | east
8 rats (two separate experinents). Al conpounds were
adm ni stered 30-45 mn bgfore test. N~ P< 0.05: *
P<0.01 5 LLOYD WSE 33 CLAIM5 1. Conpounds of the

gqn Bl X B X NORRDO
2q Iﬁ%&#\}ﬂ%lgﬁWé%&ﬁ%@d@h%géoﬁo[ﬁh%%ﬁéﬁggg lgcz)’% fjilgée’ar omati c
griol@psopropylepteoyli-tetahydrormiriaold rbaipsidazaad,5-dione;

oy con B e Tpnb A ERISAI BT L AR fraione:

mﬁ Beryzwvﬂ tpiheoyldetoahyaoo-pyrrdiof 1g2-alimsiazhlesks-dameng

het er 0 ycI ﬁe@ tét?‘ﬁ?d @%rpﬁgghaﬁfmldgaggﬁ %{088 on the

he’i bobutyH phemub{t&it&ymomyrrow[e a] |mliaeolg-l2cﬁ:|¢®nehosen

R R e g ARG Rl ool StmiSRl Btidna
subE: FIUUloednmrI]hy&?ZeM)sﬁetlrgbﬁﬁp}pymmﬁ[g g ammazg:(eo.lgl Bsdione;
o R TA S e o %R BB S gt
hy(8) Oge'lﬁolylélétrém}dw-lpyrralbw z;bilﬁwdalzmle ae@m{é@gyl , or else
t e
ca‘ﬁﬁgc@/leiykte?rﬁ gdfeo Erglloﬁ 2§ '%&nﬁégédi%eéar bon at ons;
$Eﬂiybpteéhyaﬁmyhrtdbm6 1,L4)idddalsyk.2, aonel _4al kyl,

h bet
Bl ERogR %fﬂé?%%vdfwrr@%rééwﬁ'dgiﬁgg higPegen.
Clt (l@l—lwrbxyraémwrpwwl %tré@rbl‘dﬁby@éldﬂ@b]ﬁﬁi@ﬁi&bygl 5- dloﬂe' S

a_racemc mxture or in

fo‘} %g "?e’??a?ﬁ’ﬁ%ﬁ%P?y"SW& 2Rzl (i cRanzgicasis pt abl e

S -1B5-WioxeHhasah ol @P‘f 2- a’c}%.&aonhew OdHFEQH%ﬁj ethyl ester;

e S Lt P By oAl g e el it dhore:

benzyFlueFo-phert) Nt &z byrrdid[ 1 3 alitafdbEb S dione:
1-(4-Cyano-phenyl)-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione;
1-Pyridin-2-yl-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione;
1-Pyridin-3-yl-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione;
1-(5-Methylpyridin-2-yl)-tetrahydropyrrolo[1,2-a]imidazolie-2,5-dione;
1-(2-Cyano-phenyl)-tetrahydro-pyrrolo[1,2-ajimidazoie-2,5-dione;
1-(3-Fluoro-phenyl)-tetrahydro-pyrrolo[1,2-ajimidazole-2,5-dione;
1-Benzyl-tetrahydro-pyrrolo[1,2-a]imidazole-2,5-dione.
1-(4-methylbenzyl)-tetrahydro-pyrrolo[1,2-alimidazole-2,5-dione.

LLOYD WISE

8. A process for the preparation of the compounds of formula (1) as described in

Claim 1, comprising the reaction of a compound of formula (l1)



34 hydrogen, Cl_4 al kyl, benzyl, -CH20H, -CH2CH2CONHZ2, LLOYD WISE
- CH2COOH, i ndol (3- yI)met hyl ; R2 i s hydrogen, Cl 4

al kyl or benzyl; R3 and R4 are hydrogen or nethyl,

and nis 2. 3. The conpounds, according to Caim2, in

whi ch: A is phenyl optionall 5 substituted; Rl, R2,

R3 and R4 are hydrogen; and n is 2. 4. The conpounds

according to Cainms 1-3, in which A is substituted

with 1 to 3 substituent osen anmong Me, Et, i-Pr,
OH, COCEt, g—l H2, SO2Me, Owe, C, F, CN
nds ac

and CF3. 5 Thecrrt? gjngtoCIaim4 in
which Ais substltuﬂggéw to 3 10 substituents
chosen anong Me, Et Pr CN, d and CF3. 6. The
conpounds according t® d a' m BRor 2, in which said

Cl 4al k group is chosen anong Me, Et, i-Pr, i-Bu
and cyo(fbpr opyl methyl. 7. The conpounds according to

) ﬁltﬂ’ajconfggﬂﬁﬁﬂffoﬂngﬂaﬁ“gr oup consisting of: 1

enyl
H pyrrodg[ 1, 2- a]|mdazole 2,5-dione; 15 1
- O- tolyk tetrahydro-1
H-pyrro g[l 2-a] i m dazol e- 2, 5- di one;

5 1- (2WIBCDATE: hiR,-Rh &aydng-t ate défjrbdcapyrCialnofi 1 add & ik G@logen

Z0
T%I op’r‘r"g% Efmﬁe dg%lr%qﬁo{p%owsroélfofmlaz(l)a] i mi dazol e- 2, 5-
di ®rEje pmeeﬂsTaﬂcprdimgator@hy’dBoﬁwtﬁlblﬁiirﬂl[hé cdrrilound of formula (I1f) X

im - 2. 5-di X .
o R S
i il @laite moéeﬁ-@hoortﬂng #0Claims 8 9 for the preparation of the compounds
1- f5Flu 2msth hene/g) dro- yrrol o[ 1, 2-a]

10 ; n‘ig 5 FBIHe ar ocyc |c ar matlc group or a heterocyclic
1 ér&rﬂ%ihd@r@:ﬂ-dﬂﬁbrhﬁﬂy supettitad, ireWwhRRWHE QoripbliRd of fordufl (1) is
 TE8A e A BRRBRYite LRI Joaeher AHne ceosna o famsga (1)

[ nindﬂnéopresé?nc% gi ansdse and of a catalytic amount of a co per salt, at a
n‘fe t0|rro é)methéo%h )t tetrahydro pyrrol o[ 1 ﬁ'
CEra el % 0°%C
15 12qg domgggaoqu@enatam@agr &ydRafin PYO, & OlvAicR- 8hidMsERER! & N-
[
E”?”M'—RVH&%&?P% &A1 bAse dt PaRS G GyRenate [SRiccerpenialhisotopper
e E)dfdedeﬁmﬂwe reactlon is conducted at a temperature of 120°C,

gé% ano- engl tetrahydro 55) yrrol o[ 1, 2- aﬁ i m dazol e-
2 52 ;éroc acco dlng to Claims 8-9,for the preparatlon of the compounds

1- 6f4’ro€r3ﬁulﬁr (9 -viHeREN 1A is tyICR IR O RIHIEHPIRG L chrfs il Bt BARIL (1 is

-2, 5-di one;

20 1 digsqlyed 5,aN APRIARNIYte setveRhingethepithshe ampoaid ai wemolk (111),
e i3 the @rBARce of
1- s 3- 'err%l fl ug? 8rr$latS Ltjtltablepbaesney‘in)a tteé"tpreé?rt“?r%e“d??? SPDCI? Tn%M?OC
i i Y#APBIPEQEESS -Agreiging tpoclaim 12, in which said solvent is chosen among
Ilmédigrgltrfee ;‘Pﬁe?ﬁﬁérl?é’ | By | kckfoht ahesli op R 18! Qhduchr aalmong

1- frigthammipgy - PaESSIUM t cartonate.o- Byerd@ubfiite-aldiethylamolo-1,3-

25 i %m%ﬂw d?e?ngwro 1, % ﬁ dlaﬁ%phpsé;%horlﬂeUrN N- 9}'?00Pr8[pxle§’-y£ﬁ'?'ﬂ?’d at a
z oleEpEr HLE; an1@0°

1- ot ) | o
112 1319% gEOJnégfl:r PRGN Al EASMERIRY of Bl @ & 488cBod in
1- (&Whﬂhadnrepnslng'thetfeltovdhgdragepyr rol o[ 1, 2-a] i mi dazoi e-2

, 5-di one;

1- (3-1sopropyl - phenyl)-tetrahydro-pyrrol o[ 1, 2-a]im daz

ol e- 2, 5- di one;

1- (4- Chl oro- 3- net hyl - phenyl ) -t etrahydro-pyrrol o[ 1, 2-a]

i m dazol e-2, 5-di one; 3-Benzyl -

- phenyl -t et rahydr o- pyrrol o[ 1, 2-a] i m dazol e- 2, 5-di one;

5

3-Met hyl -1 . -phenyl -tetrahydro-pyrrol o[ 1, 2-a]i m dazol e-

2, 5-di one;
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3-1sobutyl - 1 phenyl -t etrahydro-pyrrol o[ 1, 2-a] i m dazol e
-2, 5-di one;

1- ( 3- Fl uor o- 5- net-hyl - phenyl ) - t et r ahydr o- pyrrol o[ 1, 2- a]
i m dazol e- 2, 5- di one;

1- (3- Fl uor o- 4- net hyl - phenyl ) -t etrahydro-pyrrol o[ 1, 2-a]

i m dazol e-2, 5-di one; 7a- hyI -
- phenyl -t etrahydro-pyrrol o 2-a] i m dazol e- 2, 5- di one;
10

f @ac}loﬂ -OF AV mirfIdc S oPmeld (I% BF &f Sndb itk GehRAtBd detivatives

(R) 1 o- Tol yI-tetrahydchpyrr'_?I o[ 1, 2-a] i m dazol e-2, 5-d
ione; -

1- (4- Et hyl - phenyl ) - t gg-ah &‘pyrrol o[ 1, 2-a] i m dazol e-
2, 5-di one; _

1- (4-1sopropyl - phenyl) - té%raﬁtydro pyrrol o[ 1, 2- a]lmdaz
We- 2, 5- di one;

\(w@agcﬂ%gjéow%/cgeﬁﬁmﬁ%?\%y') tetrahydro-pyrrol of 1, 2-a]im

4- (2, 5- D oxo- hexahydr o- pyrrolo[l 2-a]imdazol -1-yl)-be
nzoi ¢ aci d;
A-NH;z 5- Di oxo- hexahydr o- pyrrolo[l 2-a]im dazol -1-yl)-be
§6OIC acid ethyl ester; .

(4- Met hanesul fonyl - phenyl) t et rahydr o- pyrrolo[l 2-a]
ﬂofbb“-tamoé eorpouAdaTdormula (V1):

1- (4- Fl uor o- phenyl) - tetrahydro pyrrolo[l 2- a)|n1dazole
-2, 5-di one;
1- (4- Cyano- phenyl) t et rahydr o- pyrrolo[l 2-a]im dazol e-
2,5-dione; 20
1- Pyridin-2-yl -tetrahydro-pyrrol o[ 1, 2-a]i mi dazol e- 2 5-

- di one; o

1-Pyridin- 3- yI-tetrahydro-
di one;

1-(5- thhylpyrldlrléﬁsﬂ
zol e- 2, 5- di one;

1- (2- Cyano- phenyl ) - tetrah
2, 5-dione; -

l%\zvg/glpg %or o ése Ei(ra né/éj abole in Ialln1 r?& IPms(ﬁ of a suitable

%?&Zt % ahydro pyrrol o[ 1, 2-a] i m dazol e- 2, 5- di one.
1 met enzyl) tetrahydro pgrol o[ 1, 2-a] i m dazol e-

é)p;gbgameﬁ tr stage i) with a
Qun (I') as described in Caiml, -

%%PF%&R&PQ'HBﬂézyhfu on of a conpound of formula (I1)

LLOYDWSE 36 RBH (CH2)n N RA N-7 OR.2 (I1)

with a conmpound of forgula (111) A-X (IIl) 5 in

which A Rl, R2," R3, R4land.n are defined as in Claim
1, and X is a hal 0geg 1‘12 68%,& n the desired _
conmpounds of fornul a él) (3 ocess according to

A aim38, in which in the coRpound of formula (Il11) X
i s chosen between brom ne and i odi ne. 10. The process
according to Claims 8-9, for the preparation of the
conmpounds 10 of for r(vh;\ (1) wherein Ais a _
carbocyclic aromatic group or a heterocyclic aromatic
tgrehipin @ sompaundyofforpulat 'é)d in which the conpound
of formula (I1) is :

yrroI o[ 1, 2-a] i m dazol e- 2, 5-
H _
P‘CrpyFr’roI o[ 1,2-a]i m da

ro-pyrRel o[ 1, 2-a] i m dazol e-

LLOYD WISE
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di ssol ved in an appropriate solvent together with the

compound of formula (111) in the presence of a base LLOYD WISE

and of a catalytic anmount of a copper salt, at a
tenperature of between 60C a 140C. 15 11. The
process according to Caim10;" in which said sol vent
is N nethyl pyrrolidone, said base is potassium
carbonate, said cagpper salt is copper iodide, and the
reaction is conducted 3&3 a teaperature of 120C. 12.

The process acépiding\tp d a/ns 8-9, for the
cVJd)

preparation of N of formula (1) wherein A
is aryl C, 4al compound of formula
(I'l) is 20 dissolved ip an a i ate sol vent
together with the conponad of fornmula (I11), in the
presence of a sui t abl & baseXat a t enperature between
60 C and 140 C. 13.Fhe prbcadss according to claim 12,
in which said solvent is RhosBn anong acetonitrile,
met hyl ene chl ori de, acetone, said base is chosen anong
triethylam ne, potassium carbonate, 2-tern

But yl i m no-2-di et hyl am no-1, 3 25

di met hyl per hydro-1, 3, 2-di azaphosphori ne,

N, N-Di i so-propyl ethylamne, at a tenperature of 100
C. 14. The process for the prdb%Minon of conpOunds of

] BN B3 EE” Rl &g B5008gg i TRig o i refined as

abbve ofred R’ @g‘aﬁ@]kwlgao.jﬂv) or of one of its activated
derivati ves R R (IV) with a conpound

i) possibig, r%fnp\@l ofg;hp\ mp;gaqtyye 19506R Faby) meansngfdurdfogenolysis of the
PR R o bl () Botalosy ol (885 o/ b Ind forresponding
canmpoRnd(VHIpin ardech PaslH; arad ot ective group; ii) _

l\étetg'c .'zeotno of rrulej C%EWQP %cprfn?l@gu (EI/I!\I/%VYI)ICIEI% s Icgmmg from
stage ii) or from stage iii), to obtain the desired compound of formuia (l).

15. The process according to Claim 14, in which R’ is chosen between methyl
and fert-butyl, and P is chosen befween H, benzyl and benzyloxycarbonyi.

16. The process according to Claim 14, in which', in said stage- iv), the
cyclization reaction is carried out by heating the compound (VIil) in the absence
of solvent at 120°C and in vacuum cenditiohs, or else by reflux-heating the
compound (VIII) in xylene for a time comprised between 4 hours and 3 days.

17. The process according to Claim 14, in which said stage ii) is conducted by
reflux-heating the compounds of formula (V1) and (VIl) in a protlc solvent for a
time comprlsed between 2 and 24 hours possibly in the presence of a base.

18. The process according to Claim 14, in which the reaction described in stage

- 1) is conducted between the acidic chloride of the compound (IV) and the
| compound (V) in the presence of an inorganic or organic base in a suitable

aprotic solvent at a temperature of between -70°C and 50°C. ,
19. The process according to Claim 14, in which the reaction of stage i) is

conducted by reacting together the compound (IV) and the compound (V) in the



O RBRCOOR R4 15 (VII) to obtain a conmpound of

formula (MIl) 20 '"- LLOYDWSE 38 R4 3 A )n [/ LLOYD WISE
7\ ---- N COOR O NP RLRZ (VIII) 5 in which A

Rl, R2, R3;, R4 and n are as defined in Jdaiml, Pis

defined as above, and R is an alkyl group; iii)

possi bl e renoval of the protective group P by neans of

hydr ogenol ysis of the conpound of formula (VIII)

obtained fromstage ii), to obtain the corresponding

compound (VII11), in which ®is-H and 10 iv)

cyclization of the conmpound of fornmula (VIII), in

which Pis Hcomng from stage ii) or from stage

iii), to obtain the desired conpound of formula (I).

15. The process -according to Caim1l14, in which R is

chosen between nmethyl and tent-butyl, and. P is chosen
presenesenofH a tmnta}ule aWdﬁﬁ?W@x?galﬁbotﬁylan 1@profipesolvent at a

whi ch d st
tefppratire o BRMSATARE B BUIC: i on 1's carricd out by
2d1eprid Pobdss ﬁ@&@r@l td ‘dlbirﬁs 18 bhap, abseiele said temgerature is

sol vent- at 120C a in vacuum condit i ons, or el se

corgpriged h@%\ﬁ&ﬁg“ton@ anchd@dend (VI 11) in xylene for a
b h
21tpr 0 é’s%gmg:%gﬁ : &;rﬁgsﬁ ién %Wﬁ?ijgl C sa?é'@?l?agggn? io)r more

' cdmpm:tmdiyodfe(ﬂorlnyular(aﬂ)l as- desd:rlbeg! timeCtaimpaiynds pliarmaceutically
or \{I) an fa protic solvent for-a 20
ctqeﬁgl'ﬂ% F‘Qé&o rgo and 24 hours, possibly in .
24 "ehd pRaAAEEeRical o@ﬂﬁ%snti’cﬁm aaémdm@o@e@m.mczvrmnm tc@mprlsmg :
Claim 14, in which the reaction described in sta

vectorserdiluents ajw%mamecg@mlw astentable 6?<C'PI%"‘S “suitable for
conpound (1V) and the. conpound (V) in the presence
of an inorganic or organic base in a suitable -aprotic
solvent at a tenperature of between -70C and 50C. 25
19. The process according to Caim 14 in which the
reaction of stage i) is '



(;:-

ot

conducted by reacting together the conpound (IV) and

the conpound (V) in the LLOYD WSE 39 presence of a LLOYD WISE

sui t abl e condensati ng agent, in an aprotic solvent at

a tenperature of between -70C and 50C. 20. The

process according to Cainms,a8 or 19, in which said
tenperature is conprised between -10C and 20C. 5 21.
A 1BhRS %f%@%ﬁl@@étloﬁoémﬁéhtBe‘me&ﬁ’@él' Fég\té’?ﬁl Z?%(f‘éalv?ransdermal
princi ple one or nore conpounds of "fornmu
deanskiransenucas@ ai m 1, or pharnmaceutically acceptable
s t ceu

S SRR GRS By Zecodlf BIURIRESLANSEL e rom
ve@ftaohslonstl Suseamsomm Gbkublemcamdms egranglas | mlcmapglled)loapsules

s SURAIGER, ekl kel Bt APl ec b gfmens, totons
repasms,, nedinasetbplasters, naambrtanwengmiasal 23. The

%, n t é(’?%l Cr%?nopgﬁgégf %S(f)or dlﬁygﬁéﬁ?%ﬁséal%l l%Pfaone of its

pwmmce@mhwhemptanlesmtmwas forahp prepasationf a medicament
Z abl ets, coated u
o R Rpplifi o BRrBRol e BaaBeRB o a T hyperalgesic,

10 plmdmtsemamr’actames or gels. 24 The use of a conpound

°125 MR bt BB P 350 EL, b o Bt ot Haydpg angmemory

t hge/sztspauzaéum scﬁls@sﬁﬁdemeﬁlﬁ]tsenh@\deﬁganﬂ@%éstwu@ke vascular
and/ or, neur.oprot ecti ve, al gesi ¢ an
P LR BRIy, 5ol SRR e dsprdsre. depressi. for

usmeamdmm coAdifibiad on choni Paint MaiheAbMIIN, @buropathic pain,
| earning and nenory deficits, Al zheiner"s disease,

15 geWRrRAiPain&and far hedesiment %8gies§t roke vascul ar type

dez@mh@us@@bb@aﬁﬁg toCCambral m %taﬁeéa@ cofBBlnd of formula (1) is
di s%lnders ressl on, for treat nent of

coRTINtersd c‘ﬁ %?ﬂcéﬂ’ﬁ'PB ‘i?é‘FH"em f?raﬁ?ﬂﬁ?’atf glly,p¥ifhone or more other
neg¢tRRPrinbplgeai n, 15 visceral pain, and for the
treatnment of enesis. 26. The use according to Caim

24, in which said conpound of formula (1) is

adm ni stered in association, concurrently or

sequentially, with one or nore other active

princi pl es.



