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of the invention 5 The present invention relates to
new conpounds of fornula (1) appearing hereinafter,
their process of preparation, the pharnaceutica
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Summary of the invention
The present applicant has now found new N-substituted bicyclic imidazolones of
formula (), appearing hereinafter, that have demonstrated improved
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properties and nore marked anal gesic and
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neuropathic pain, with respect to the already known
nootropi c agents. The present conpounds of formula (1)
are consequently useful in the treatnent 5 of many
di sorders of the central nervous system (CPS), for
exanple in the deterioration of |earning,
dysfunctions of the cognitive sphere and of the
menory, Al zheiner's disease, denentias, including
senile denmentia of the Al zheiner type, post stroke
vascul ar type denentia, epilepsy, cerebral ischaem a,
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25 substituted at any p05|t|on y one or nore groups-
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15  in which:

A is chosen among carbocyclic aromatic groups, heterocyclic aromatic groups
and arylC44alkyl;
R, is chosen among:

hydrogen,

20 - arylCisalkyl, optionally substituted on the aryl moiety with one or more
groups chosen among hydroxy, Ci4alkoxy, halogen, haloC.4alkyl;
heterocyclylC+.7alkyl, optionally substituted on the heterocyclyl moiety with
one or more groups chosen among Ci4alkyl and hydroxy;

C. alkyl, optionally interrupted by an oxygen or sulphur atom or optionally

25 substituted at any position by one or more groups chosen among hydroxy,

thio, amino, carboxyl, aminocarbonyl!, guanidinyl.



Rp i s chosen anong hydrogen, Cl_4al kyl, aryl Cl. 4al kyl
and phenyl; or else R, and R2, taken together, forma
W@ atodfsd4esl car bocyclic ring containing from 3PCDEB2004/050339
carbon atons; R3 is chosen &anong hydrogen, Cl4al kyl,
aryl C, 4al kyl, CONH2 and COOR5 in 5 which R5 is chosen
bet ween hydrogen and Cl.4al kyl; F is chosen anong
hydrogen, Cl.Qal kyl, aryl, aryl Cl_aal kyl and
het erocyclyl; and nis2,30r4; in the formof a
racem c mxture or in the formof enantioners, and 10
phar maceutically acceptable salts or sol vates thereof.
The process of preparation of the conpounds of fornula
(1) appearing above, the pharmaceutical conpositions
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subst 1o uphatmaRuticaledcedplaiid salescovgusitterofof t he i nventi on
I'n the fragwedskr prt;patéa& RFrRSBMbouhd3 G RETURII) abd3stin @5,
"car bocy%l : %arﬁ’: 9 l gn?) &%gs cO %:%Etn%k naglj ethe(Prr usfeufglleq'le
aromatic rin n er tiona
SRR BB A S C N
group" anwigediccandionenitynpralgesitasiions pigfint-emgtic agtige egnstitute a
ar onats Cfurthengdjectesbdinenting having 5 to 12 menmbers and
conpri si eﬁbrééﬁnsttl% anfi QlbnthlRE 671 pALsEHTBompBIHAS 6 for @B MGill be
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In the framework of the present mventlon the term "carbocyclic aromatlc group"”

means single or fused aromatic rings with 6 to 12 ring members, optionally
25  substituted.
The terms "heterocyclic aromatic group” and “heterocyclyl” mean single or
fused aromatic rings, each ring having 5 to 12 members and comprising up 1o
four hetero atoms, chosen among oxygen, sulphur and nitrogen, optionally
substituted.
30 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 "arylCi4alky!" is indicated a group



aryl group to the point of substitution. Al the
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| i near or branched or cycli€ (i.e cyclopropyl, 5
cycl opropyl metyl or nethyl cycl opropyl). Preferred
Cl-A4 al kyl groups are Me, Et, i-Pr, i-Bu, and

cycl opropyl methyl. Al the aforesaid Cl.7 al kyl
groups, including those being part of Cl.7 alkyl -
contai ni ng groups, can either be linear, branched or
cyclic, and may include double or triple bonds. The
term"Cl_7 al kyl groups interrupted by oxygen or 10
sul phur™ means, respectively, any ether and thioether
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else a optlonally substituted heterocyclic aromatic group with 5 or 6 members
and comprising up to two hetero atoms chosen between oxygen, sulphur and

30 nitrogen, Ry, Ry, R3 and R4 are chosen among hydrogen, Ci4 alkyl or benzyl,

and nis equal to 2 or 3.
Preferably, A is phenyl, thienyl, pyridyl, pyrimidinyl group, optionally substituted,
benzyl or 4-methylbenzyl; R, is hydrogen, Ci4 alkyl (for example methyl,



yl)methyl, R2 is hydrogen, Cl-4 alkyl or benzyl, R3
and R4 are hydrogen or nethyl, and nis 2. Mire
woe@hesabs y, A is a phenyl, optionally substitpPtCEEP20R4/050339
R2, R3 and R4 are 5 hydrogen, and n is equal to 2.
Wen R, and R2, taken together, forma saturated
carbocyclic ring containing from3 to 8 carbon atons,
the resulting compound of forrmula (I) is a spirocyclic
conpound. 10 Preferred conpounds of fornmula (1)
according to the invention are chosen in the group
consi sting of: 1-Phenyl-tetrahydro-1
H pyrrol o[ 1, 2-a] i m dazol e- 2, 5-di one; 1
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, 5- di ne-(3,5-Dimethyl- phenyl)-tetrahydro pyrrolo[‘l ,2-alimidazole-2,5-dione;
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3- Met hyl - 1- phenyl -t et rahydr o- pyrrol o[ 1, 2-a] i m dazol e- 2
, 5-di one;
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-2,5-dione; 5
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i m dazol e- 2, 5-di one;

1- ( 3- Fl uor o- 4- net hyl - phenyl ) -t et rahydr o- pyrrol o[ 1, 2- a]
i m dazol e- 2, 5-di one; 7a- Met hyl -

- phenyl -t etrahydro-pyrrol o[ 1, 2-a] i m dazol e- 2, 5- di one;
(S)-1-0-Tol yl -tetrahydro-pyrrol o[ 1, 2-a]i m dazol e-2, 5-d
i one;

(R -1-0-Tol yl -tetrahydro-pyrrol o[ 1, 2-a]im dazol e-2, 5-d
i one; 10 (4-Chloro-3-methyl-phenyl)-tetrahydro-pyrrolo[1,2-alimidazole-2,5-dione;
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RA&-N O R2 (Il) with a conmpound of formula (I11) A-X
5 (111) inwhich A, Rl, R2, R3, R4 and n are defined
wa@sgooalogsaas f or t he conpounds of fornula (1), aPdI/EP2084/650339
hal ogen atom chosen preferably between brom ne and
iodine. When Ais a aromatic carbocyclic group or a
heterocyclic aromatic group as 10 above defined, the
reacti on between the conmpounds of formula (11) and the
compound of formula (I11) can be conducted according
to the appropriate conditions of the CGol dberg
reaction (Angew. Chem Int. E., 39, 4492, 2000). In
particul ar, the conpounds of forrmula (I1) are
di ssolved in a suitable solvent, such as
N- et hyl pyrrolidone, together with the conpounds of

formula (I1l) inthe 15 p esﬂence of a catal ytic anount
of copper salt such G%Tto '

as pot assi um car bonat &; \atN

ta f formation of the
product required, suitably Bt a high tenperature,

such as a temperature of between 60C and 140C, for
exanpl e at 120C. The reaction mxture is heated using

a SySte%i?%;%%%&%%ﬂo%%‘(mf‘eati ng or a 20 m crowave
and

en_igdi de, and a base such
ﬁtenperature that wll
yi el d an adequate perc e

reactor o uate power, for exanple conprised

bet ween 25 250 W (Tetrahedron Letters, 43, 1101,
2002) 5 When (N is aryl C 4al kyl, the reaction can be
carried iouwhici A R, B4R, kel sak veingd asshole ferghe compounds of
acet oni t i (1), 3Rd R LB, bidSan ALY HRIwebn brbhige and
presence _of a suitable base such as triethylan ne,
pot assi um car bonate, 2-tert-Butylimno-2 25 i

di et hyl afffsid 2 22 Uralie BaRPPs LT 937862 1o Y iy R b hS S BHor i
ne (al0soatkyrolsfineds theBEagtn beiyesq i1y FappyeD 9 oMl | (At &e
(al so knewiouas oHttrhga B)S@) ,be abndactellbdcadhe to the raperP@ibEr €
such as gRlitoHXortiRMRRbEYL Waiod GRgch4Ofem. Y. &f, 66,alday 20b6)0F) .
WO 2004/ 9a§%4§?‘81hg gg)rr{\p%E) ?%gl(o%%?ﬁ’)gare giss-gﬂgd ﬁfaoguﬁa%@ SGI_vent,
conpounds o1 Formila (Tl alF t_hlg net ogs ;or oA n'FJ "
pr epar at F46hes NPENPESUPIEdenH WihiBe EPEIESH oatay  the
appl i Bat presandet PcaBlyt@Bus AForrAr selhich asPPRReHigdijepiy p base
pat ent agph bCadidsgiim bigbon)-aha3ertRHbRB: thatahili yield an adequate
J. Med. Chﬁéf@enta & fornfbddrtor thlgr%&ct rbd(liré:a, Mﬁ)lﬁta&ibh teﬁpéﬁhlﬁe,

conmpoun dssucﬁ)gs a tgrhggagt@e gflb!etluzzen%f)‘% e %FCF, (f:cjr @)lat'nxle gtV@bJCa'me

or can be prepare . . .
reaction mixture is heated using a system of conventional heating or a

D

20 microwave reactor of adequate power, for example comprised between 25 and
250 W (Tetrahedron Letters, 43, 1101, 2002).
When A is arylCq4alkyl, 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 triethylamine, potassium carbonate, 2-ferf-Butylimino-2-

25  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).



from known conpounds by known net hods. Alternatively,

the conpounds of fornmula (1) can be prepared with a
w@r@amss3s conpri sing the foll ow ng stages: i) PEBEP200#050339

of an am noacid of formula §1V) or of one of its

activated derivatives O H HONP RL R 10 (1V)

with a conpound of formula (V) A - NH2 15 (V) to

obtain a conmpound of formula (VI) O H ANN NAP H Rl

R2 20 (M) in which Rl, R2 and A are as defined above

for the conpound of formula (1), and Pis Hor a

sui tabl e protective group. The activation of

am noacids is a well- known synthetic procedure;

exanpl es of activated derivatives of the am noacids

are m xesh:aphyss EdtRsunddd Ydmihiipdn 6 Sneibdd féraeir paxbeelion
esters. gQSde!s((‘;J’)Q fafd ‘E%pefﬁ p&t HRERGH EIGLA%BM%@ o lnathe

VI ob
Vi vhtmavab@sea@ BeoB A aRE g § g, . 2

COOR  Ra14, (99B.Iy Pingg ebBt ai n a conpound of formul a
(VTS The Rnpbunds of formula (1I) are commercially available or can be prepared

from known compounds by known methods.
Alternatively, the compounds of formula (l) can be prepared with a process
comprising the following stages:
i) reaction of an aminoacid of formula (V) or of one of its activated derivatives
0]
H
NJ
HO& P
R, R,
10 (V)

with a compound of formula (V)
A—NH:

15 )

to obtain a compound of formula (VI)

20 (V1)
in which R4, R and A are as defined above for the compound of formula (1), and
P is H or a suitable protective group. The activation of aminoacids is a well-
known synthetic procedure; examples of activated derivatives of the aminoacids
are mixed anhydrides, acyl chlorides and activated esters.

25 i) reaction of the compound of formula (VI) obtained at stage i) with a

compound of formula (VI1)



>n RN COOR O NPR R2 (VIIl) in which A R1,
R2, R3, R4 and n are as defined above for the conpound
woboosfossspsil a (1), P is defined as above, and RPCT/EPZN4/050339
al kyl group; 10 iii) possilte renoval of the
protective group P by neans of hydrogenol ysis of the
conpound of formula (VII1), obtained in stage ii), to
obtain the corresponding conpound (VIIl), in which P
is H and iv) cyclization of the conpound of fornula
(M11), inwhich Pis Hcomng from stage ii) or from
stage iii), to obtain the desired conpound of formnula
(I'). 15 According to a preferred enbodi nent of the
invention, the alkyl residue R is chosen between
met hyl and tent-butyl, and P is chosen between
hydr ogen, a benzyl or a benzyl oxycarbonyl group. The
reaction in stage i) between the conpound of fornula
(1'V) and the conpoun Fodka (V) can be
performed: 20 (a) by preparing, in the first place, an
acidic chloride of the congpund of formula (IV) and
uniting to said acidic chl M de the conmpound of
formula (V) in the presence of an inorganic or
or gani ¢ pasen & sbrpsunacieguas @aproti ¢ sol vent, such WO
2004/ @85438 PCT/ EP2004/ 050339 10 as di net hyl f or mam de
(DMF) at a tenperature of bet ween -70C and 50C, and
preferably between -1OC ndRZOC:Aor el se: (b) by

reacting together the{ebi hd 4f formula (I'V) with
the conpound of formila ( 'H the presence of a

sui table condensatinaxhgent ¢ N, N - 5 carbonyl
dii m dazole (CDI) or a carbdeiism de such as
dicyclohexylcarbodiirrm'dep(@I or

N- di met hyl am nopropyl - N - et Wil cr bodi i nm de,
preferably in the presence of N hydroxybenzotriazole
(HOBT) to maxi m ze the yiekdnand prevent the processes

of r acenjnmtciw ANR{( &I R,, YA e &, defled abol® 162 dhe cBrhpound of
0. benzet itgdh v ol dond i afiydy v onlum 10
he prot

25)(; ﬁf 1|é)g ° l.raop}%fsﬂe r?ngave&e clive groug IQ bya era% c|>f %ydrogenoEISIs of the

compound of formula (VIlI), obtained in stage ii), to obtain the corresponding
compound (VIIl), in which P is H; and

iv) cyclization of the compound of formula (VH), in which P is H coming from
stage ii) or from stage iii), to obtain the desired compound of formula (I).

156 According to a preferred embodiment of the invention, the alkyl residue R’ is
chosen between methyl and tert-butyl, and P is chosen between hydrogen, a
benzy! or a benzyloxycarbonyl group.

The reaction in stage i) between the compound of formula (IV) and the
compound of formula (V) can be performed:

20 (a) by preparing, in the first place, an acidic chloride of the compound of formula
(V) and uniting to said acidic chloride the compound of formufa (V) in the

presence of an inorganic or organic base in an adequate aprotic solvent, such



acetonitrile (MeCN) and tetrahydrofuran (THF), for
exanple, a mxture with volunetric ratio conprised
wheimoesazd: 9 and 7:3 (MeCN THF), at any tenpeP@l/BPB04/050339
capabl e of yielding an aded®at e percentage of
formation of the product required, such as a
tenperature of between -70C and 50C, and 15
preferably between -10C and 25C. At stage ii) of the
present process, the conpounds of formula (VI) and
(M) are preferably reflux-heated in a protic
sol vent, such as water or nethanol, and possibly in
the presence of a base, such as NaOH, in the case
where the conpound of fornula (VI) is used in the

form of QBfeRfifoira®ias @hiFztRihkaed obykdbh -addizhi s1MC,ahd

acid, for _an uat e d tinme, preferably
conpri sPFHEY %Edtwqe JOCQ@ZE% ?{erses Renoval of th

pr ot ect i (lebygrasing tguelpy tirewmec By °W9’6\“‘Bd'¥hﬁ'lﬂy“’§? §°”5’f’“”§t°ége
iii) is forpoeivrabé greeorechietseitble sendegnsaivaregrint avch ge ni. &t e
as a §OoUL@BnyPf diMeiegendon a or Suit abkediphmki C sabl vent ,

such as arcgé.&gpegrbo%rmm&et BEE) - Waf-f - kil inofRpyTRe

cyclizat [

directl )F”Hl‘ia'i"lﬁ’lé‘"'@%errﬁb%etﬁ’ﬁ'o?" t‘ﬁ? ODFQ)r?%rlce OE@{'hyfjﬁoxybe"Z&"agzole
from st AGEBTity mpfimize thesyigld anglprevprt dhe Araeessef & ACEMEYPHGING
(VI'11) Poynihasisa 4p3,0t92R)t iov eD-gamaairfazol- eN. K, NN tetranteiyluiogiung o
renbvg '%xaﬂ@&opﬂ&%ﬁéﬁe‘ t}@duﬁhoyre aprBticSdoRER, subh by a nlikiere of
CyCl | zat Icgto tﬂlg Zﬁédr\ggn& ?étrg]gfﬂ%r% ﬁi-lF r?orché}%é G mixture with
condi ti ons 'b onveéent i ona g\y d;agl ng@c e fompound
of for rru‘1°5ﬂm("t§ﬁ 9P GRMPIRET t PREEY &ift 2%t 722 A g
vacuum teopeeiturd eanable efrvielsing @n WQH@%H@C%FQ% %’ff?rm&mh@éﬂ“? ng
in xyl engodu@rredairgi kica b @ tprenseraﬁde off betieemy0°G ard #WR@rmpd e

bet n 4 DM el Rcd@yssc.or by m cr ovvave
ir r\zﬁl%at | %fn% 2004/ 085438 PCT/ EP2 04/ 05 3y dbe
\C}i Pr ula )and )

conpoun d%t s@pe Ll:) 8f tpﬁﬁr%fer(t Ipwess compoan are
cormmer ci ripfergbhaipBixthaditden acrip SelYedls Sksp a8 ét’ﬁ"eb%f rb*i”@ﬂ‘éraé’ﬂ
f r om knopussisonpaumeenaaSif B pasen owh ardeflddig the dape where the
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contributip to restoring the I earning and nenory

functi on$hed§lt;l€£ti.br9 ralied isl ddndubiBd I 58S &n@fons by conventionally
30 heating the compound of formula (Vi) without solvent at 120°C and in vacuum
conditions, or else by means of reflux-heating in xylene for a suitable period of

time, for example between 4 hours and 3 days, or by microwave irradiation.



agei ng or on account of ischaem c traumas, and are
effective in various pathologies of the CNS, anongst
woneoglosi4ear ni ng dysfunctions, dysfunctions of PCH&P2004/050339
coghitive sphere and of thdinenory, Alzheiner's
di sease, denentias, 15 including senile denmentia of
the Al zhei mer type, post stroke vascul ar type
denmentia, epilepsy, cerebral ischaem a, and nood
di sorders, including depression. The present
conmpounds of fornmula (1) noreover possess anal gesic
and/ or anti- hyperalgesic activity, i.e., they
contribute to conbat the sensations of pain, in 20
particul ar those caused by conditions of neuropathic
pai n, chienbhfpduitk! ATBRLONY), AR shaamth Mk Se@habialpaiazbiand

have pr Q?ﬁﬁbuﬁéé%l &an % é %p%%é*on@!m%\gn éoﬂmp&dﬂ@s Jsﬁ&%ﬂfem&théaé
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25 sobvadn@sadidseiing tarpepat iatenidn asfshaws i igerevthere tropart
recover Ygnafed |c$rfeb;§bH<hst th &% Qbstiue@ ) ion Grrund vy BaRbrYinghi dil
for L eNIERL, B, APARIL Srudhbd NSk RS (»sb%%ao%ﬁet oPRSt

stroke vascu epi [ epsy, cerebral

i schaem %ese%{ﬁ‘éﬂenﬂﬁ'od di sorders, including depression.
Al so pr oV @eesent eompoyrds ¢ demyiap(arecisefultar dherpeyipaggptg and in
di seasespaaibihrgossas d@b@ropiSéhd ahaspatdctiveiastzit), {3y they contribute
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Ive disorders

b Soi o ERPRGTE e NS, SO P S POTRES. AT PERE B
t he cer ebe apanisyrosrhereragd of &9 gresey. ASheleEy gewsy. rdSmEVES:
2004/1@85A&&.n5’@?dﬂ£8&8@ﬂd 051038 AGheirdR typor pisObtoke eamtular type
findi ngsde('n@ntg eB-Qm | RSBRall chhaﬁlnaQCQﬁmnS&dr Viis&lers, including
Denenti a l’ssmn . Iglobert s Ed.; John Wley & Sons New
York, N pp. 15-22, 1980 and neur ochen

fi ndi ngsTHeRTeTent EaPpYREs ¢for a(')%Tegﬁﬁ%’ss‘aﬁaﬁa'g‘?ﬁgnd/i@gi
It is noredvsic avely doipumgontthate ta Wé‘b@lt*@rﬁeﬁa@aﬁf’f pain, in
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suffering from Al zheiner's di sease, senile denenti al

of the oK1 mer ty e, and denentia I
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t he | evepigorgsss, including depressnon

Also provided is a method to treat the aforesaid diseases and disorders

30 characterised by administering a pharmaceutically active amount of a
compound of formula (1) to a patient in need thereof.
It is widely known that cognitive disorders that occur in said pathologies are
correlated to the deficit of the cerebral cholinergic system, as emerges from



acetylcholine in the hippocanpus. The effect on nenory
and | earning can be evaluated in rats using the
WwW@aweios=3avoi dance test, as described by EssnmaPCT/EP2004/050339
Pharmacol . Res. Commun. 5, 1295, 1973. 15 The subj ect
of the present invention is, noreover, the use of the
present conpounds of fornmula (I) or their
pharmaceutically acceptable salts or solvates in the
treatment of conditions of neuropathic pain, chronic
inflanmmatory pain and visceral pain. A so provided is
a method to treat the aforesaid di seases
characterised by adm nistering a pharmaceutically
active amount of a 20 conpound of fornula (1) to a
patient jdhnResd ﬁrlaiﬁ@se@fs Thehiindch i) YHRQbMRS, 2€ ODerhdtids; tPhre

process é)gergse@r nJomgv\m Fg)t‘,%wl Ysoﬂl ek |p$at1§§§ |1§80§ Igﬁd
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Neur osc 1998). Cognitive dysfunction
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has beetcr’lm%?emfarﬁed in various neuropathic. conditions
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30 It has been shown that the analgesic and/or anti-hyperalgesic effect of
nefiracetam expresses itself through stimulation of the nicotinic cholinergic
receptors at the spinal and supraspinal level, in so far as said effect is inhibited



conposition conprising, as active principle, a
conpound of formula (1) or one of its

w@ba@nossietit i cal | y acceptabl e salts or sol vat eSPCT/EP2004/050339
together with vectors, diluénts 15 and
pharmaceutically acceptabl e excipients suitable for
the chosen formof admnistration. The conpounds of
formula (1) can be adm nistered in a standard way in
the treatnent of the disorders indicated above, for
exanple via oral, parenteral, rectal, transdernal
route or by adm nistration through the nucosa (for
exanple, 20 the sublingual, buccal, or nasal rnucosa).
The conpounds of formula (1) which are adm ni stered
oral | y QHaMés@-d%Meht%yJ@J meckiitirfhe & knMlrBanREGEAdT the nicotinic
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vectors menti

gel at | ne TR FETEERGENE BRPI.€ SPPOrRe! PR gene o
capsul esitsrrhermacsfiicglty fagcepjetiecpalispesolvates, jtagetirs 9éh Yaclarst Huani§ e
any pisar srRc@binacalicallyvaedpable Wspinis Ghitseln tivramatHoyeni formt dfe
pr epar at L hidkiodi sper sions or suspensions, for WO

2004/ 085438 PCT/ 4/ 05033
ce fr U ogoun rmul @ can ge a&mlnls?ggm L GtaRHP RS the

gums, be I ncor por a ed

into a et ?Fﬁ'éﬁed'?ﬁ’fde@d'fdt“t@‘é?‘%i’t’? & exappf5; Yiypral. parenteral,
par ent er @bteicionplesiat rune by edriisietiop threygisibe Brqosa(foppxample,
suspensi B8 swlingtdl@uccaipaandcsd). fornula (1) in a
aqueous gl J&ﬂﬂouﬁ&%%ﬁulas(ﬁ)%hhh gre‘é@ﬁi‘@t@red BRHSdr Rla Ysublifgual
contai ni nﬁteaorl1 \113 LL{Cﬁa‘f agremls rakltfny carl bé I?ormtmggde Qg g);n?rjs [agl% €,

for exa

pol yvi nypaanSoq"P !ﬂ’é‘ﬁ‘ées 4\ @E“”%Pﬁ"rﬁ" the foeg o sy onsistsoenesliygle
0i | . Theabuspénsien orautinniéf dheicernpoing osefjoprod itt Wity iea liquid vector,
CONPI 155 Efor BxamPIBROER ng:enﬁéJdSrmﬂtea wiil 3 favourdny @hcdidBrirgClgent.e

if adm n‘l\l%&rﬁ[h@%oﬂn&sﬁ&' 18 ifVeh¥, forWI d hab"l%atsbh’c%j |p5EQ|bl§r’(S“u§H any
| ubricati ric

n o]
gel atin e hagg%%@cabu eft%r usegr coo eﬁtlonglly Mnﬁi Oprﬁ% a¥ n ois soll)gieS
or veget fopuiationgt Bxampiaf said V*Pﬁﬁé’ﬂ%??rﬁ‘ﬁgnﬁﬂf‘?rﬂ?r&i‘t? ShREn
conpr i selagiocany endrasenélien ditpuoassitior isrimine fere)Lré gapsules, any
Vect 0fp  Eser@naiRRd 67cRARRuIafin™ iRble; for el Usiag thp sios,
or can b%eht{anetdggove in a capsule of hard gelatine. When the composition is in the
form of capsules made of soft gelatine, it is possible o use any pharmaceutical

vector used conventionally in the preparation of dispersions or suspensions, for



formof nedicated plasters, patches or nenbranes.
Preferably, the conposition is in a unit-dose form

wo evo4@3:89| € tabl ets or 15 capsul es, so that POEEP2004/050339
patient can take a single dése. Oxyracetamis a
conmpound used in the treatnment of senile denentia and
of pathol ogical conditions correlated thereto. The
conmpounds of fornula (1) can be admnistered with
reginmes simlar to the ones established for oxyracetam
with any appropriate adjustnent of the |evels of
dosage or of the frequency of 20 dosage in relation to
the greater activity and to the better pharnacol ogi cal
profile of the conmpounds of fornula (1). Each dosage
unit forgondd ek Bhad, talibRNsiBYs 6XNEd 8htdpo@atiad A
from O. 9915| ? %la%g)rrg/ kg, nore expedl ently fromO0.1
nmg/ kg to npound of s%% pgj
active |W§'P%d’?r€ ’a'c?fﬁ'p?%m”&o‘??{’ﬁ‘ﬁt &t @rs@ﬂ“"f‘ r°6r?’i’ *8"6' 28
ti mes a wapound pidorgulatibinmdiguasts ¢raPerugCup Fiprle ¥agtop @ossibly
CO- adBi nécskigingsh aMatdaptatiidierthe iatrmoas tiiresdnple palgdthyleas-
conpoundg )i’colf Ry W&oﬂe iirSsRm @it br@BameaNCUrrent 1y or

sequent i l%ﬂcal formBI%ﬁn lncsldpep%%ltoﬁe%%g}]&?& ﬁ%d;nla?ug& gfefgfmll'a (‘)

conmpounds "u
such as VHAAyastvs ¥ aprainisterpd, ipdlis vay: W&'?]?lb'"ﬂ%éldg’é b”%‘g
drugs, ascEsiol¥ lesmple ribvuefs, dvaridl delaiiver enspec buligrent gther3ev-
Exanploesméafingiwbges pregedle tdtsavent i on are provi ded i n what

foll ows, T}BHéleJ'a){sdg%l fohrlu'aﬁb%& rcé}ﬁdnyeea 2Bfhemiont biudblsi dGion-
pur poses,

3- | sobut {118 VGClOF'\{%(ﬁ Fo- | EP CreaT in%ﬂ %jén leaa of'e carﬁbe mt

e. WO ZOéﬂ?? ?5859!!%%9" PE”I“?'EP?@BW@E?G‘E’S@?S 15 To a sol uti on
of DL- | ebreferabimi tte compdsitpe Hd & 2 deit-qoge Brmy, fogexamplp tablefy or
wat er1s( 4éhpsties, so tatthaisitidtcah @kgdtifleossi t h 10% sodi um
hydr oxi d@xyra%&tgr}{ b 4 c%%ﬁh%9@¥h@ trbdkméht of serile d¥ABA ami&

added. Th a? ‘n |cai ccﬁlgtlons cc\@?teé: tﬁereto q’{\%compgungél\@¥o¢m19 dd?)lgan

refl uxed® orat e

vacuum a?ﬂﬂ""t‘%‘?ée"r"é@lr?ﬂimﬁs iepiar g %ﬁ?%ﬁﬁ?@ﬂﬁhﬁ i?b?"éﬁce&%‘?"t
silica gely {p@@le2adiustiver®iafl the NiNdIEIal dgsagepor/ of ghe] fjeqpggey of
af forgh lackag Bfreldtibe td thé Igaatsroammyl Aok to' the b ét@ﬁi@b&)gm&
6.48 ( br é’the%on@ound@of@m (:;) H) ; 4.23 (dd 1
|2 Z|)1; 1 ﬁ:‘\ n&o&@e'{%mt éh)%ral fdrblgustrga@ ekpba%@rgg iﬂ dtZu Sh;p
10 M5 EP-O g tr0somgfser e poedianty fm" 1 medg 1o A" 2
(M), 97 conipriadf fermila (). The active ingredient can be administered from 1 {0 6
1- Ph_erisyl mhﬁj:ar@pynhe @orhdohrfay b i6rm@h 11) @n @} ictrhdia@isddre-vdth bhel 0
ne 0 a P‘?é tlgmy aﬁ(we compounds, for example in assomatlon concurrently or
gegzamgeoqugrx ally, |n p lcular toth'her wqh otRer corf?‘;io?nd(sj use tge tre%tment
of elderly patients, such as tranquilizers, diuretics, anti-hypertensive drugs,
vasaodilator drugs, and inotropic agents.
30 Examples of the present invention are provided in what follows, purely for
illustrative and non-limiting purposes.
EXPERIMENTAL PART

Description 1. 3-isobutyl-tetrahydro-pyrrolo[1, 2-alimidazole-2, 5-dione.



prepared as described in J. Med. Chem 36, 4214-4220,
1994,) in N nethyl pyrrolidone (NMP, 12 cc), Cul (0.2
W@ 2003088380l ), K2CO3 (1 g, 7.14 15 mmol) and PCT/EP2004/050339
i odobenzene (5 g, 24.5 mmoli} were added under
stirring. The suspension was heated in a m crowave
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 2. The
organi ¢ phases were gathered and dried over Na2SO4,
filtered and 20 concentrated to dryness. The residue
was triturated with isopropyl ether. The solid was
filteredyo# édittivh AbE-@usMainlle Waitceoriadn@ sfal § nebipi vie@r (o &l),d

0.18 g ogdjl.}sﬁg tot #dﬁlthqmmydr%e etﬂ;ﬁd’io;%%oate *b HMR
(CDC|3) 8 I? éJ d l'f |ureH;§7p2£acc?ma i Wan}:! r?r%fbax
(m 1 HMIE %e TN arigere v a

2H) C2. 51_’[Jr i hgtg ﬁtfer \g_asl_’qyen ezape@tei ug@r (/qﬂ.xunl arlub the zagldtwsuasa
TSQ 7C0; clsamatcgepib80 o@r sf@ de¢t (CREX: /WMEOH2 NG00 / 2160) to
97. Ex agftder. 2 of the title compound.

1-o-tol yly &m‘ﬁ&(cﬁs‘&:}’)da’é’?é(#oé’dysr 119! Dlol, A2 I3 3404 Ao i, 1

one. To a sol

t et r ahy dPO: I Y618 1 3861 7+ Aol @A 24 m it 195 (4 318 48
9. 28 mmold,3H)prepared as described in J. Med. Chem 36,
4214, 101998)EITeQ Rbonmsifey I o\rx Took; Rabanet19s (NWNYR7. 12 cc), Cul
(0.5 g, gxaﬁ%lmb):enyljﬁ%%ro-@ﬂl-pﬁmﬂﬁ 2jididadkeRls)dioasd 2 30

br onot ol LIloe gesohgtxon gf tef3 % CHL{TP glo[wg]?n O%ZOQGeéj\A%M&%%F S'; r#n#uﬁg

The suspension wa ara us
(250 Wat PPPFYY 25 dFPC”hE? HY |~’ Yty Gheg s “NAARR. (184 Ao
suspensi ofthdrydelidene (NP ‘G’F era $UF (012t &1 @8 mmPeK&Pg &ind.c7-14
phase1arasmapahte ddobleizine (5ad, 4.5 amtb)tWige agjee Obker Bi@geTWAS
re-extr agmts IYM ol Hedtedh gmlcmgve%MSQZWa%plgAlS%ﬁ%%

CT/ EP200Q4/ 033
EV er EEIaZ %%?95 %ded]to thB s%%en%mr\l’vgndqheq?o g' % eﬂterggl q‘hg orlggn%

The resi Bifee V(%%W%SF‘fdt "t’Jtlh &F@Haw tTerFqE?"Eb"ha‘fﬁgassr&e tﬁc%g'th
filter edCH&hdThe oragnit pibdes werd oathpeedfang dried pyentla:GP4 fiteiePpraH
and t #en contdnatéyCObynéss. The edsiduddwasd 3ritgrated withhigopropy elher. The

Con'poundsollmaS‘f Il%%g t;tgrgtgﬂ wﬁw wé'ErMNBF IQQ@@ ﬁéld 8 18 g-oaﬁﬁé ﬁtlezg

(m 4H) ; ud -sqéaé 5.69 (mbr, 1H); 4.45 (d,
1 H; ‘?%“p(’d‘ P 8 (ddd, 1 H): 2.48 (ddd, 1H)

2. 40- 2. 2@" RHR (o_pqtq)s 796D ((ns4H> 79821 im.g8); 64 fn 1HIL4.48)(C.

M5: El T8 3904, 18parseed@02Hy;2.512.3%/(m, 20)0)2.08X. 962!’150’(I-M+)

143, %5181\/13?_7 TS&X{@ﬁmuﬁe Ssotdrd i all @ b (vGeee odl

roceaur or
pyr f ol O[ %xaénpl ?G-X Fﬁy@g-g—;—%}n& é¥9fn9c¥aﬁc;ll92 5—filorﬁ i des.
To a sol u? 2 an'u’uBrf of tetrahydro pyrrolo[1,2-ajimidazole-2,5-dione (1.3 g, 9. 28 mmol,

t et r ahy dprerausias désafbed B JalfednGhdmz36] 4214 19941 Brwsthyigyrglidone
nmol ;  preyrane teasuld@Scd, i2me tnmd), d.colMeds gChiegnmmsl and 2-
4214- ébzzgnomatglgé}le% g,i3g nWJ) 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 CH3Clo. The organic



9309120), in N-nethylpyrrolidone (NWP 1 m), Cul (0.19
g, 1 mol), K2C03 (0.5 g, 3.5 mmol) and the
wapprogiBat e aryl halide (7 nmol) were added uPOEEPZ64/050339
stirring. The suspension wdé heated in a mcrowave
apparatus (25 Watt) for 20 mn. Ethyl acetate (50 nl)
and water (5 nm) were added to the suspension and the
m xture was stirred for 30" in the presence of celite.
The reaction was filtered and the ethyl acetate was
washed with a saturated solution of NaC, dried over
Na2SO4, filtered and concentrated to dryness. The
residue was triturated with 20 Et20to give the
desi red conpound. Yields vary from30%to 60% Exanple

45. phases were gathered and dried over Ma,S0,, filtered and concenirated to

1- Benzyl dr%r%%% Y WRaPYES Pluleh Ain &hbMrdazid G2 aRrddi Q€.

A sol uti

t et rahyd P%Sf%w"r%? gt imawilh ProH 4ad Beavh AR O B¢

3.5 mmol litle cpmrepgs B~ 438-1@¥Scri bed in J. Med. Chem 36

4214, s199IVR Bﬁhﬂ & 2.35%%.23 (h, 1Dt 93-7.0810@, 1BiR BBY (D brOTA) 0815

(0.6m, gd 78 (&, I CEBERLS 49, TWe)adtedy), rz%lz%ﬁdm)oém (e,
i

| hour. The rea t| on m xture was concentr at ed

dryness; “Uhe ('@gf e was then re- dissolved in et hyI

acet at e HfcE\W&S A¥gsapice FE0&: &R deletPOdb) i3 B8 Bf Nadl

dried o¥esmpia23@(Talil¢ |1} cGeperalaprobeda fwratiadioh ah dhéahydro-

Vﬁcuum Riof12SiifR oS- dRksiufth £ haies. T 1 ash )

chromat o e o , !

on T /Q%aﬁ?\élut% b ?trklgﬁglf | [1(2@%?&%2%’@% ?T;%"‘HQ"

as yel | of°®¢ assffs"v“i ¥ . &%, %—ei-m %éﬁ%% g40

7. 39- 7. 18309#R0), By metirylngrpligogg) (NP 1)), Cyf 07E99(b|mmi'> KpCOs @509

(d, 1 H)p, 3.8 n28)(add tik adproprdteSyl (helide 17 Infymol) vets7addetti shderl
21539 siring 2Pe ClBpendibll washefed il a hibrolvBle appardils .(25\Ritt) for 20

H) ;
2004/ 085438c, 0RA) = chiydEitobd o FS Qe Oflon
iggr 82 1§§T$§$ g?gso '6 the pressen)ce of geliiij‘lje rZaéloné wés fi ltere(c:ii

1- (4- et B thmwzchytaleeﬂtaﬁ wispesrvath g petrrapdiobtion o Neth diasYPe-
2, 5- di on®a:SOA fisspddLHni ownc@irated to dryness. The residue was triturated with
t et r ahy dEgo Rgve e Qbskecombdund. §REOVBRmIodikdwae. (0. 5 g,

3.5 ol Exa{% eo,gseP ?}g ?%v %Fﬁ%loﬁ%@ﬁzglezwgne Chem

aomet ﬁ)l/ldrkﬁ‘eﬁ?ﬂ‘ﬁ}‘?”b?f SRR g 2B 2T (08,03 T3

M) was Peparesesdescibgd inlynidasr Cherh 5, $244 P44 BEMP 4& T e iids
concent r atcetgbniybrothidg N@GE, 5 hin@) in 68ICNILER0 M as fefaed for thour.

re-di gsohNeadibh Bkl wRCoicatie@dinMeshad radatidiwas then re-
satur at e%lsé% lecy}: eﬁ%@ ag%taté\lghgw(isheg Cvltl?gsa%\lzﬁ%d s[\ﬁt?oﬁgﬂ aCl drled

filtered cuum The res
10 puri f|°1éf"<5| Bﬁ?of |f"é?§‘1‘i B PRSP 3PUBY £ Pe EF'FLied’%fs Q‘éﬂ 0™
( CH2CI 2/ bitashkFhoneiddraphy 9% gilicg gel (CHRCIZ Ve / MO8 / B/ &5
of the t iakidr€0. THIPRUIMoRBouyEAslyalawoi.l . Yi el d: 93%
30 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); 2,67 (ddd, 1H); 2.39-2.125 (m, 2H); 1.92-1.77 (m,
1H).



1H-NVR (CDCI3) S: 7.29-7.11 (m 4H); 5.01 (m 1 H);
4.69 (d, 1 H; 4.29 (d, 1 H; 4.23 (d, 1H); 3.58 (d,
wabk)o4/025465- 2. 50 (m 1H); 2.40-2.24 (m 2H); 2.BGI/EB2004/050339
3H); 15 1.93-1.78 (m 1 Hp7 Ms: EI TSQ 700; source
180 C, 70 V; 200 uA: 244.13 (M), 161.05, 105.02 WO
2004/ 085438 PCT/ EP2004/ 050339 18 TABLE 1 Structure,
chem cal name (generated by Beilstein's Autonom,
NVR, MsS and nelting point data for conpounds prepared
according to the general procedure described above.
Erg. Structure Chem cal nanme Analytical data 1-(2, 6-Di
net hyl -ph enyl)- "HNVR (CDCI3) 3: 7.24-7.10 (m 3H);
5.63 (dd, 1H); 4.48 (d, 1H); 3
t et r ahy dMs: pyisRolot[sthyrds- 188 C820 ;200 dAd)230.23 (FO), (1ddab, 13bid),,
251(dddf;031H) 2.33-2.18 (m 1H); 2.26 ry N (s,

2.2
a] I m daz Q za{nﬁ;&e 4%'_9 (’4 n%thg%ggyl) %]m% %rr [, Z-azmldazole fgdim@ 70
V; 200 u% Iy ‘(f I\Pﬁt sehydeppyrrolol1.2-gpiSezoler3Srdiope 605 2: 5 g,
1H); e ggre;eamg! as gﬁq}mbe@m g.g\/?qdc@remqu; 4214 189F), BEMP (2 ml, 7 mmol)
1- Thi ophem+2mathyberzmbroditd (0.94 ntS nfrehy) inl EMenI2071) vk, refbkd;
2 88 2. 68 61{61" ﬂﬁ)reacgonth@e éﬂgé c{omentnlal_el)j fto r%’s?’s %e %‘sndﬁén\las

[ro
sour ce 1%% J&d%s{gﬁygéjn e@%%%%}fo Q‘%ﬂ?“‘g‘%ﬁ# asibrite T o Nacq
a] i ni daz8°8-oer BlagOy liererzand ®ndpy yacgum. The Nﬁf@e was
(CDCI ) eprifiep by Gasp ardomalqayaphywv@z.snllc(aad (CHBlp | MEOHLAHGQHH9S / 5
1H); 7. Olf0.5)Io-dfferd 08y lof theetttis edipolm@as yelbil,oillH) ; 5. 82 (m
1H: 4. 46.6,(,<1;3%1m 3.74 (d"1H); 2.79-2.57 (m 2H):

pyrrol of 3

1. 08- 1. 9% QC{J‘?F 985%?1 @ i 3559(\'/?” é‘l@‘*féé’ 3@059%@%
180 C; 7H2A BHIPA8A0. 1DBEEPRAY i, 1714240224 (MaPH); D3R GFHE,
18 1% 18-NMRm(CEDCl 3) 6: 7.27 (d, 2H); 7.24 (d, 2H);
5.79 (m mH 'rsc47o@5so(ude181\0P70'K@b00|uAt2akﬁﬁ(h'Mﬂﬁ@l o5 140b.02 3. 73
(d, 1H); 2.72 (ddd, 1H); 2.70 (m 1H); 2.47 (dd, 1H);
2.38 (s, 6 [/ pyrrolo[1l,2-3a] |mdazole- 3H) ;

2.08-1.98 (m 1H). 0 2,5-dione Ms: EI TSQ 700; source
180 C, 70 V; 200 uA: 230 (M+); 174; 118.



np: 117-118 C 1
7.28 (m 1H);
W@200plog3ays ) - t et r ahydr o-
(d, 1H); 2.70 (dt, 1H);
3H); 1.90 (broad m 1H).

7.02 (ddd, 11-

-(5-Fl uoro- 2-

(m br,
2.38-
F pyrrolo[1,2-a]imdazole O

met hyl - H NVR (CDCl 3) 6:

1); 6.85 (dd, 1H); 5.64

1H); 4.43 (d, 1PQT/EB2004050339
2.31 (m 7 2H); 2.18 (s,

2,5-dione Ms: EI TSQ 700; source 180 C, 70 V;, 200 uA:
248 (M+); 97. np: 147-148 C 1-(3-Fl uoro-2-nethyl
"HNWR (CDCI3) 3: 7.23 (ddd, 1H); 7.07 (dd br, 1H);
6.92 (d, 1H); 5.83-5.41 (broad m 1H); 4.46 (d, 1H);
3.78 (d, 1H); 2.69 (ddd, 1H); g / phenyl)-ietrahydro
2.48 (ddd, 1H); 2.45-2.29 (m 1H); 2.14 (d, 3H); 1.89

(broad m 1H).
MS: El TSQ 700;

F pyrrol o[ 1,

2-a]imdazole 0 2,5-dione

source 180 @ge70 V; 200 uA: 248 (Mt);

136; 98y cremfygyreme bR Srteq tRERIsIERs Autpnor(), 2HNIY, YifapdmpeiipoprrestidbydomeeuiskpRiyR

(CDCI 3) 3: 7.81(d, “tHjrerPeEs

eeefte = TH)™>=7. 54 ( broad dd,

1H); 4.42 {lﬁ—%g—d‘_LH)T——‘
aiytical data

5._64
1H) trzt7r (d 1 rn’
TH)-
oI o[ 1

3 77 E?. |§ q%r u \Ih'la:mcalna Rk
pyrr @m

210 H

"OO u/—\p 284

'R75: | <Bhy 2 1S 200 2 Gour ce 180 C

)'H' NMR ('cbch) 'a ‘72!1)‘/ ‘11)' (rh" 3H) 5. 63 édd 'm( '4"48 (d, 1H);

38040 1Eh. 7d @0, 19143 (a0d, 214y, 282,510, 11y, 226
Md: © 8sa 70NEr R BO°4f OSBAB 84 (M+); 97.

17 oo |
1H) : teirﬁty r@ﬁﬂ&
70 V; 2 TR >85s8,
PCT/[EP2004/ 050339

7.24 (dd, 7.
1- (4 t

19 " H NWVR
-£hl or
3.77

QA'hioﬁhd{Z-yl- 1 H)
(d, 1H)»? 2.6
pher

TN

I-(N@mc@)i 7.5 144, ) 8P (d{ i 6611.;11) TH); 5.67

(5 THE5 4349 (d, 1H) 3.77 (d, 1H); 2.88-2.69 (m, 2H); 2.58-2.45 (m,

QEI%Q 7 d di’%"’c; 7%)/. Q()g BA: 212'?1')—(1 194; 166;

m35o(7m 1H); 2.22 (s, 3H);

eydhyar@dvmoldft OR

g]im(d%-a‘.?-dior[t H)

yl)-tetrahydrp 10 1H); 2

1.92¢ IH) . pyrrolo[ I, 2-a

MS: Bl |TSQV06; sourder80 G

97. |np:| 122124~ C Pv"D'W-NNFéda("E
7.3

[Nk OXB G- @-d, Oy 224 bid, O OB @, 11y 7.07
(ed, 71@559’@ P36 (€1 A 372@4'*)(2%1}7 (m, 2H);

); 238 (s, 3P 14)81 8 1H) Hg
'r 0700 source 180 °C; 7 v 200 uA: 236 (M+); 174; 97.

-7.128 (nf 2H) |**7722 (ddd"
1-(

9

( nr'

AQ /r~| 1D 2 792
L PRI FENLIE® )

Chloro phnn\l ) 581
(d, 1H);
11 tetrahydro-pyrrolo[1, 2-
180 C

(

2.85-2.64 (m 2H): 2,46(m

70 V; 200 uA 250 (M);

J.II, '.

J.II}
1H); 2.03 m 1H
M5: EI TSQ 700; source

194, 138,

)

19

TH-NMR (CDCls) &: 7.27 (d, 2H); 7.24 (d, 2H); 5.79 (m, 1H); 4.45 (d,
I)\ /O/ 1-p-Tolyl-tetrahydro- 1H); 3.73 (d, 1H); 2.72 (ddd, 1H); 2.70 (m, 1H); 2.47 (dd, 1H); 2.38 (s,
6 ° N [\‘ pyrrolo[1,2-a]  imidazole-| 3H); 2.08-1.98 (m, 1H).
o] 2,5-dione MS: El TSQ 700; source 180 °C; 70 V; 200 vA: 230 (M+); 174; 118.
mp: 117-118 °C
1(5-F1 2-methyl TH-NMR (CDCl3) &: 7.28 {m, 1H); 7.02 (ddd, 1H); 6.85 (dd, 1H); 5.64
~(5-Fluoro-2-methyl-
¢ Y (m br, 1H); 4.43 (d, 1H); 3.77 {d, 1H); 2.70 (dt, 1H); 2.53-2.31 {m,
46\ phenyl)-tetrahydro-
7 ° u . loft,2-ajimidezol 2H); 2.18 (s, 3H); 1.90 (broad m, 1H).
o[1,2-alimidazole-
o ;ysrr:. MS: EI TSQ 700; source 180 °C; 70 V; 200 uA: 248 (M+); 97.
,5-dione
mp: 147-148 °C
1-(3-FI 2.moliy} "H-NMR (CDCl3) 8: 7.23 (ddd, 1H); 7.07 (dd br, 1H); 6.92 (d, 1H);
-(3-Fluoro-2-methyl-
4@\ h( )etrahyd Y 5.83-5.41 (broad m, 1H); 4.46 (d, 1H); 3.78 (d, 1H); 2.69 (ddd, 1H);
-letrahydro-
8 o N\_\zt ] P e"{ 2 a]irynidazole 2.48 (ddd, 1H); 2.45-2.29 (m, 1H); 2.14 (d, 3H); 1.89 (broad m, 1H).
rrolo[1,2- -
o} Zys-d' MS: El TSQ 700; source 180 °C; 70 V; 200 uA: 248 (M+); 136; 109.
,5-dione
mp: 135-137 °C.
A-42-Tril thyi TH-NMR (CDCl3) §: 7.81(d, 1H); 7.66 (dd, 1H); 7.54 (broad dd, 1H);
J\‘)\ {e-Triluoromelhy 7.27 (d, 1H); 5.64 (m, 1H); 4.42 (broad d, 1H); 3.72 (d, 1H); 2.63 (m,
o phenyl)-tetrahydro-
9 NN . 1H); 2.48 (m, 1H); 2.28 (m, 1H); 2.03 (m, 1H).
\—Q ¢k pyrrolof1,2-a)imidazole-
o 2 Edi MS: El TSQ 700; source 180 °C; 70 V; 200 uA: 284 (M+); 228; 198;
s inna




o a]im dazol e-2,5-dione 111. np: 123-125 C 'H NWR
(CDCI3) 8: 7.31 (dd, 1H); 7.06 (dd, 1H); 6.91 (dd,

wdabk)os/085439 1- ( 3- Met hoxy- phenyl ) - (dd, 1H); 5. BOI/EP2004/050339

1H); 4.46 (d, 1H); 3.82 (s193H); 3.73 (d, 1H); 2.79-

\" / o tetrahydro-pyrrolo[1,2- 2.61 (m2H); 2.45
(m 1H); 2.12-1.96 (m 1H). /[ a]im dazol e-2, 5-di one
M5: El TSQ 700; source 180 C, 70 V; 200 uA 246 (M);
190. np: 94-95 C. 1 (3-Cyano-phenyl)- H NVR (CDCl 3)
8: 7.73 (m 2H); 7.52 (m 2H); 5.81 (m 1 H); 4.51 (d,
~ 1H); 3.73 (d, 1 H); 2.84-2.65 (m 2H); 2.47 (dd, 1
H; 2.11-1.95 (m 1 H. 13 c¢" te -tra o ahydro-2, 5-
MS: El TSQ 700; source 180 C, 70 V; 200 uA 241 (Mw);
185,/ 129. Jim da;glc%mgmeﬁy, di prer apt) o728« 280246l ™) 29 @2y 563]

H NWVR (CDCD3 ey 2 ([P0 4RY: 44450, BIOR-T( (EyiH) m)ddd 1, 2406504,
(d, |18 39 4 Aordb oo Sen ;egkzag%;m;q 12
3.73 (c 7852060 (M PR, e 45 I

2. _Ov_' L 90 \ m—i ') © ’HNMR(CDC];,)E 7.46 (m, TH); 739728 {m, 2H); 7.22 (dad, 1H);

a] i mi dazol eChl or ot (32C 5§heny| .1 VR B (o MD:a73], 1T 262 j Hy; 2.46(m,

sour|ce 1&@%@0 VOSTOTIA 250um(Me) . 194,  np:

159-/160 C. H- NVR ?': ﬁﬁme MF EXER 7fociace 190 Rg) 70 Vi B0 GEso(heticlips. 138,

1H);| 6./76 (dd, 1H); 6.69 1- dr oxy- phenyl ) (dd,

1::')') ; >4 (m “_h A Qg Id 111F—ﬂz'_!iézncl)a 7.3 dd H dd 1H)679

2.74-2. 55 3-MJH15xy-pheM)- Hd?ﬁ-@‘g é’oé]hM 449(:: ﬁib/ e}er rﬁ?ta Ay 2.79-

2.38 £4m ZemlyanpQro&m i m 2H)D.45 (m, TH), 2.12-1.96 (m, 1H).

alim dchO <2 5 d |Biavle BSione El MESQQ‘r’cﬁ@,pmemm;rm&oolBQe W@y 190/ O

V; 200 UA 232( M- ), 176, npp2t@-211 C. ' H NWR

( CDJI 3) (U oo’ - 66 VBEBEE T (. 2DFP2 . 70 B (1A 5" @

1H) | w1- (%aa UpEEibyh- 7H> 83 (g 2 p g 25 e gw 15 1)

1"') 4 50 ( ’ I‘l) a]in@a_zoE-@Sd(o ITSQ 00; ?Jg'ce C; 7%/,45]0 UA: +) 185, 1/29
h I\ _+ ot v o A N4

phenyrjjy=tetranyaro pan \ny J.II} U4 m J.II}.

813
In N 2 /10 {
pyrrol o[ 1, 2-a] i m dazol e- NMS: &l TSQ 700, sour ce 180 G
70 V; 200 UA: 284 (M+); 228; 172; 0 2,5-dione 145.
: 124-125 T. 1-(4-Trifluoronethyl- 'H NVR (CDCl 3) 3:
7.68 (d, 2H); 7.57 (d, 2H); 5.88 (m 1H); 4.50 (d,

21

TH-NMR (CDCl3) & 7.42-7.32 (m, 4H); 5.80 (m, 1H); 4.46 (d, 1H);
;()\ ¢ |1-(4-Chloro-phenyl)- ( ) ¢ ) ¢ ) ( )
o 3.73 (d, 1H); 2.79-2.60 (m, 2H); 2.45 (m, 1H); 2.08-1.93 (m, 1H).
14 NN tetrahydro-pyrrolo[1,2~
Y o : MS: EI TSQ 700; source 180 °C; 70 V; 200 uA: 250 (M+); 194.
(o} alimidazole-2,5-dione
mp: 159-160 °C.
TH-NMR (CDCl3) 5: 7.16 (ad, 1H); 6.96 (ad, 1RY; 6.76 (dd, 1H); 6.69
/@ 1-(3-Hydroxy-phenyl)- (dd, 1H); 5.74 (m, 1H); 4.38 (d, 1R); 3.67 (d, 1H); 2.74-2.55 (m, 2H);
18 07N tetrahydro-pyrrolo[t,2- 2.38 (m, 1H); 2.07-1.90 (m, 1H).
o alimidazole-2,5-dlone MS: EI TSQ 700; source 180 °C; 70 V; 200 UA: 232(M+.); 176.
mp: 210-211 °C.
TH-NMR (CDCy) &: 7.68 (d, 1H); 7.66 (broad s, 1H); 7.56 (dd, 1H);
1-(3-Trifluoromethyl- 7.50 (d, 1H); 5.88 (m, 1H); 4.50 (d, 1H); 3.76 (d, 1H); 2.73 (m, 2H);
16 on\ N,@ phenyl)-tetrahydro- 2.48 (m, 1H); 2.04 {m, 1H).
\—Q ©F | pyrrolo[1,2-afimidazole- | MS: EI TSQ 700; source 180 °C; 70 V; 200 uA: 284 (M+); 228; 172;
2,5-dione 145.
mp: 124-125 °C.
TH'NMR (CDCla) 5: 7.68 (d, 2H); 7.57 (d, 2H); 5.88 (m, 1H); 4.50 (d,

1-(4-Trifluoromethyl~

I}\ CF, 1H); 3.75 (d, 1H); 2.82-2,67 (m, 2H); 2.48 (m, 1H); 2.12-1.96 (m, 1H).
o phenyl)-tetrahydro-
17 L MS: El TSQ 700; source 180 °C; 70 V; 200 uA: 284 (M+); 228; 172;
pyrralo[1,2-alimidazole-~ 145
o 3

2,5-dione



CF, phenyl)-tetrahydro- 1H); 3.75 (d, 1H); 2.82-2.67
(m 2H); 2.48 (m 1H); 2.12-1.96 (m 1H). 17 ( fir
w@oroBapd, 2- a] i m dazole Ms: El TSQ 700; sour ceECT/B8200}/050339
70 V; 200 uA: 284 (M); 2289 172; 0 145. 2,5-dione
WD 2004/ 085438 PCT/ EP2004/ 050339 20 H' H(CDCI 3) 6:
7.28 (d, 2H); 6.95 (d, 2H); 5.74 (m 1H); 4.44 (d, O
tetrahydrol -(4- -Methouy-pyrrolo[1l, phenyl)2- 18 1H);
3.81 (s, 3H); 3.73 (d, 1H); 2.79-2.39 (m 3H);
2.08-1.94(m 1H. o " j~ -~ Ms: El TSQ 700; source
180 C, 70 V; 200 uA: 246 (M+); 190; 134. 0
a)] i m dazol e- 2, 5-di one np: 210-211 C. 'H NWR (CDCl 3) 6:
6.98 (s, 2H); 6.89 (s, 1H); 5.79 (m 1H); 4.45 (d,

1- (3, 5- %ﬁ-\p NN o) srenh H) | SR EOCL(Ed 28 (@] 3H) 695 @ 2HF 7 B, B4 G,

. 1H); 3.81 )i 3.7 79- m, BH); 2.08-1.94 (m, 1H).
( m ZH) m téuﬁ%p P23 | @ AEl Tg 0; sou:lg:1g(§ 70?:%0 ulf;. 246 (M+); 190; 134.
t et riahyldr o- pyi r oi QdinkdszR-25dorw) o1l
a] i ni-dazet-e—2-5—direne—Ms—FHl 1H'Nrdik<(crjdr’)g;698'(n &8 AR s e
Vi 200 |UA 244 ( MikssoddBinn@7 oo pl i gra D s L SN
(CcDA18)| 84 ( dgrandbibdyrioerid. 16m (61, 1H): 7.04 (dd, 1H);
5.77 (dd, le- (3, 4 Dicmestzhgple- plvermyra)oo; sshibdyigo <cdg vado uf ebs v kel 7.
3.72_(d, 1H); 2.78-2.52 (m 7‘H)’°‘“°2°°44 (m 1H); 2.28
0" ]| 2Q tetrahydro-pyrrolo[1 ”8 Mgﬁ%f:”3%"”“’27:32’5‘::(;%‘5;4 ;72(‘:
2.08-1.193 | H@-Digdnt-mangla
P%! ;”Spr aﬁ K\kfm‘h)grze}wle@- 3 ;? q % sourcgéli5 probe 2500 245
. |np: 1%42- 14:?1'"6?2°'e'2'w°ﬁ|\/R : d, 1H)
7.83 (m 2H); 7.76 (d, 1H); prfﬁaim( dd
1- Napht|hal en-2-yl 1 1H); 7.55 *'VNMHSDO(wmmEH)*) 7.835m, SY7.76 @YH); 7.61 (ad,

E

1|_|) . 4 503Q\d 4 1-N h“g‘f)- -d f 7657?(1‘86{),592(:'2 10,453(&! 1HY; 2.80 (d, 1H); 2.86-
t et rlafyidr o-fyrr | & y‘:;e"y”"i%j 2R i 2 e ’
2.15-1.(99 (m 1H). b o armdag Cf)ie“é U ERe 3"% °'°9E§ il

o oY = (] / Lol nlaVal
POS, —spray 3, 25KV, ——source—30—V,—probe250C—267

(MH+). 22° 23 np: 175-176 C.z

23

mp: 175-176 °C.
TH-NMR (CDCl3) &: 7.33 (dd, 1H); 7.27 (m, 1HY; 7.17 (d br, 1H); 7.12
QA e [ LT
22 R tetrahydro-pyrmrolo[1,2- e e o e e

\—Q alimidazole-2,5-dione MS: ZQ, ESI POS, spray 3,25 KV; source 30 V; probe 250°C: 259

(MH+).

mp: 81-82 °C.
TH-NMR (CDCl3) & 7.37 (d, 1H); 7.33 (d, 1H); 7.12 (dd, 1H); 5.79 (m,
o 1-(4-Chloro-3-methyl- 1H); 4.46 (d, 1H); 3.72 (d, 1H); 2.79-2.56 (m, 2H); 2.52-2.37 (m, 1H);
- 04\/—>\N ,@ phenyl)-tetrahydro- 2.40 {s, 3H); 2.09-1.93 (m, 1H).

I\—Q pyrrolo[1,2-alimidazole- MS: ZQ, ESI POS, spray 3,25 KV; source 30 V; probe 250°C: 265
2,5-dione (MH+).
mp: 138-139 °C.
TH-NMR (CDCls) & 7.34 (dd, 2H); 7.28-7.17 (m, 6H); 7.03 (d, 2H);

o @ 3-Benzyl-1-phenyl- 4.77 (m, 1H); 4.59 (dd, 1TH); 3.32 (dd, 1H); 3.16 (dd, 1H); 2.64 (ddd,
24 D tetrahydro-pyrrolo[1,2- 1H); 2.46-2.27 {m, 2H); 1.81 (m, 1H).
o ajimidazole-2,5-dione MS: AQA, ESI Pos, 3.5KV; source 30V; probe 260°C: 307 (MH+).

mp: 134-136°C.




'H NMR (CDCI 3) 8: 7.33 (dd,

br,
1H);

2.46 (m 1H);
PCS, spray 3,25 KV; source 30 V; probe 250C 259

1H);
WG 2@3/083938 1H) ;

7.12 1-(3-1sopropyl
4.46 (d, 1H);
22 tetrahydro-pyrrolaefil, 2- 2.80-2.57 (m 2H);

2.

04 (m 1H);

a] i m dazol e- 2, 5-di one (MH)

(CDCI 3) 6: 7.37 (d,

5.79 (m

3.72 (d, 1H);

ci 23

1- (4- Chl or o- 3- net hyl -
2.79-2.56 (m 2H);
ry N phenyl)-tetrahydro-

2.09-1.93 (m_1

1H); 7.3

14 pyrro

1H); 7.27 (m 1H); 7.17 (d
-phenyl)- (broad d, 1H);
3.74 (d, 1H);

1.26 (d, 6H). Ms: ZQ ESI

0
np: 81-82 C. H NWR
3 (d, 1H); 7.12 (dd, 1H);
1H); 4.46 (d, 1H);
2.52-2.37 (m 1H);
2.40 (s, 3H);
lo[1,2-a]imdazol e- Ms:

ESI
z.d)

ZQ
265

P?)d mr

8. 7.34 (chZH)

3- BEHL)

a

Sé M(;slyl-z;geny}-(v ;
M"l;“rt)pyrroloﬁ ap:
alipidz g2 5o 7

A_77 (
11 (1

SOUR €EH 307 W FpPUh 87 FB 00 45 @
TEBB2PIGHIC S [ NJR® ("CIICH B)3+)-
C:S AQA@;_Q‘O.S 3. 57V fjgce iO\a probez 231 (MH),

(dd,| 1H)
tetr

(m |1H).
3. 5K\

I 'I = IJIICII_yI

O_N
al | i daz

source 30V

ahy dr

d lsobul_/lh'l))h;anyl-Z. 6

[raﬂyq rozzyrrolo]]] ,|2=|)

ElmigezoR2.5ionel | Ojfy
probe 250

"H'NMR (CE‘)CI;;)‘S"?’MZ’ hh) 722 (n‘I 1H) 5‘8‘1 (-r’n‘-m) 450
zse (m% 2\15 (m, 1H 65 (m, 3H); 1.54 (m,

1}-8.19’1;6-318 020, 3hm 2H) 1.81
e AQES PAEAY: solreSlov; fREg50°C: 273 (MH).
C 8 G7C (MH) . np:

134-
( CDQ;3)
4.54 (¢
2H) ; 2.

1'45 (m 1H

136C. WD 2

3-{Met

04

13864 38nPCT|
rqenyl)d.e}@)\ydro 7.2
P12 ety |
297°10- 1. 93

(
y

[ERDERTA F BB (13200877 O USRI 446
3116) 373 (i[' %342%(%) 2(1?1({11 T 2F|)(s aH);
MN\ (;ﬁ\ Egl,;th 8. 5K‘250L]c§30\2pr05e%50() %(MHH

mf Marakdd) ; 1.47 (d, 3H).

25 t

source

al i madaz
(m
it yI -I - phen

7.41
3-1¢

obl

et fahydr o- pyr

ot B

Fol o[ I, 2 VS
12‘3@’@‘"19‘2/81

oo DBy

TH-NRR JENCl) B-tsk-7. P 0); 7.05.(do 6 VR): 5.78 (m, 1H):
emq.py) 3.73 (dQTH); 2.78-2.63 (m, 2H); 2.50-2.41 (m, TH); 2.56

P38 2™ HYH NVR (CDCl 3) 5:
T?]s spff‘_b% Kv;, Zfougn’io V; probe 250°C: 248

yi= (dd, 1

')npi}ms 2.58 (m 2H); 2.45

(m 1H)

tetrahydro-pyrrolo[1,2- 1 H 2 1.08 (d, 3H);
al i m dazol e- 2, 5-di one M5: AQA, ESI

3H) .

source 30V; probe 250C 273 (MH).
1- (3- Fl uor o- 5- net hyl -
6.77 (d br,

2707-1¢

1H);

65 (T —3H);

H NVR

5.78 (m 1H),

I S54—(m—26"NN

0.98 (d,
Pos, 3. 5KV,
nmp: 101-102 C
(CDCI3) 5: 6.99 (m 2H);
4. 46

29

7a-Methyl-1-phenyl-
tetrahydro-pyrroloft,2-
alimidazole-2,5-dione

TH-NMR (CDCl3) &: 7.52-7.20 (m, 5H); 4.44 (d, 1H); 3.78 (d, 1H);
2.83-2.68 (m, 1H); 2.56-2.42 (m, 2H); 2.18-2.30 (m, 1H), 1.63 (s, 3H).
MS: ZQ, ESI POS, spray 3,25 KV; source 30 V; probe 250°C: 230
(MH+).

mp: 154-155°C.

30

(S)-1-0-Tolyl-tetrahydro-
pyrrolo[1,2-a)imidazole-
2,5-dione

"H-NMR (CDCla) &: 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, 1HY; 2.24 (s, 3H); 1.93 (m br, 1H).

MS: AQA, ESI Pos, 3.5KV; source 30V; probe 250°C: 230(M+), 143,
118, 97.

[odo =-51.39 (c= 0.4, MeOH).

31

(R)-1-0-Toly!-tetrahydro-
pyrrolo[1,2-a]imidazole-
2,5-dione

TH-NMR (CDCl3) &: 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-
2.28 (m, 1H); 2.24 (s, 3H); 1.93 (m br, 1H).

MS: AQA, ESI Pos, 3.5KV; source 30V; probe 250°C: 230(M+), 143,
118, 97.

[o]p =+ 52.24 (c= 0.4, MeOH).

32

1-(4-Ethyl-phenyl)-
tetrahydro-pyrrolo[1,2-

"H-NMR (CDCl3) 5: 7.29 (d, 2H}; 7.25 (d, 2H); 5.80 (m, H), 4.45 (d,
1HY; 3.74 (d, TH); 2.78-2.56 (m, 2H); 2.65 (g, 2H); 2.51-2.38 (m, 1H):

2. 9PCT/BP2004/050339




phenyl)-tetrahydro- (d, 1H); 3.73 (d, 1H); 2.84-2.63
(m 2H); 2.45 (m 1H); 2.37 (s, 3H,; 27 O N"

wW@omoBPd, 2-a] i m dazole- 2.11-1.94 (m 1H). aPVBEPAQHK)50339
ESI Pos, 3.5KV; source 30V22probe 250C. 249( MHt) .
2,5-dione np: 111-113 C. "H NWMR (CDCI 3) 6: 7.32-7.18
(m 2H); 7.05 (dd br, 1H); 5.78 (m 1H);
1-(3-Fluoro-4-nethyl- 4.46 (d, 1H); 3.73 (d, 1H);
2.78-2.63 (m 2H); 2.50-2.41 (m 1H); 2.56 28
phenyl)-tetrahydro- (s, 3H); 2.11-1.94 (m 1H). F
pyrrol o[ 1, 2-a]im dazole- Ms: ZQ ESI PGS, spray 3,25
KV; source 30 V; probe 250C. 248 2,5-dione (MH),
192, 97. np: 136-137C. 24 25 H NMWR (CDCl 3) 5:
7.52-7./20 (m 5H) 4.44 (d, PIEfQA, EgPoygSK(aumeT‘FBrobeZSOC 2451(M+)
/] ] [|mmodmscxf ~1—Za-Met hyl - | - phERYYS 2 83 2 68

m
N‘MR (CQCl), 5 7327 58 (m, 46 (d, 1HY;
2.56-2.142 rﬁ@%@ 1-(4-%opr1p§-5hgmyl)30 HE 281 4n, 1H ‘% %;%m (m, TiH)
29 Q0 33 l|LeANN, r a6 Qb bl Ol gs,(

spray 3, . SOImERle-3ion;  [ME: @d)&s@oﬁ@@/ so%gﬁv pr@e 250°C: 259.1 (MH+).
a]im dazol e- 2, 5-dj one (M) . |mapa126ib4- 155C. 3H NVR
(CDQI 3)| 5: 7. 35- 7} 2R ekdibngd H) [PNPR GBL 770 6 rPes @ F): 7706,2694 @
(m B, | S LI0T Rleyhendyai r ah e G HR7e254m 452 5(?0%7 (m, 1+p.|)e 10193 (m,
3.74 1q. I, 2. Gpritidhad) *”’ ol ’? T P
0 pyrral o[ 1, 2-a] i firtzol e- Pl W %igj mi e %HYH”
1. 93 ( J.H) VES: /:\(3':\, E R-NRIRI@0Cl;) & 6, ;443 W«
probe 25 ﬁ@(OWH)Z.ﬁ-DiOJA&hydm-O 12 25 wdhene. 61](r18—1,) z-QzZa (™ [m’ﬂ]z 631.5F (m,
-51.139 |( MeGidy2<inkii-NMR).( CDCl 3) 5: 7. 35-7.23 (m
4H) 7. 13 70 06 ( nyl) bTHjacid 5 69 Mf fﬁA,ﬁfl Pos, 3:{0{ sm(rcR’J\L Flobe 250°C: 261. 0(MH+)
56 4 Gt S B LR L oA . S
. 3 DYy 3l-1- .38 2H);73.75 66 2.56-2.38(m]
2.24 (s, ?3'[51) ;1. 93) bénm Jeihylegier Iz'|)2»194 q]IH)>1(9(t(%H) e o

[VAWA

pyr ror o[ I, 2-ajim dazote- M5 AQA —ESHPos,— 35KV
source 30V; probe 250C. 230(M+), 143, 0 2,5-dione
118, 97. [a]J]o = + 52.24 (c= 0.4, MOH).

1- (4-Ethyl -phenyl)- "H- NWVR (CDCI 3) 5: 7.29 (d, 2H);
7.25 (d, 2H); 5.80 (m 1H); 4.45 (d, 32 \
tetrahydro-pyrrolo[1,2- 1H); ,3.74 (d, 1H); 2.78-2.56
(m 2H); 2.65 (g, 2H); 2.51-2.38 (m 1H);

MS: AQA, ESI Pos, 3.5KV; source 30V; probe 250°C: 289.4 (MH%),
218.4.

mp: 158-159°C.

TH-NMR (CDCl5) &: 7.98 (d, 2H); 7.65 (d, 2H); 5.90 (m, 1H); 4.52 (d,

}?/ 1-(4-Methanesulfonyl- 1H); 8.77 (d, 1H); 3.05 (s, 3H); 2.84-2.68 (m, 2H); 2.57-2.42 (m,1H);

a7 | o ,Q\N /Q/ SSo | phenyl)tetrahydro- 2.11-1.93 (m, 1H).
\_< pyrrolo[1,2-alimidazole- MS: AQA, ESI Pos, 3.5KV; source 30V; probe 250°C: 295.1 (MH+)

° 2,5-dione 312.1 (MH+NH3+).

mp: 143-145°C,
TH-NMR (CDCl3) &: 7.37 ;7. ; ;
i_)\ ¢ |1-@-Fluoro-phenyl)- [{ 3) (m, 2H); 7.12 (dd, 2H); 5.78 (m, 1H); 4.47 (d,
38 0PN ANy {etrahydro-pyrrolo[1,2- 1H); 3.74 (d, 1H); 2.80-2.56 (m, 2H); 2.46 (m, 1H); 2.08-1.93 (m, 1H).
’ MS: AQA, ESI Pos, 3.5KV; source 30V; probe 250°C: 235.1 (MH+).
mp: 158-159°C.
TH-NMR (CDCly) &: 7.72 (d, 2H); 7.60 (d, 2H); 5.87 (m, 1H); 4.52 (d,

040\ /@,m 1-(4-Cyano-phenyl)- 1H); 3.76 (d, 1H); 2.84-2.68 (m, 2H); 2.57-2.43 (m, 1H); 2.14-1.94 (m,
39 NN tetrahydro-pyrrolo[1,2. 1H)

o aJimidazole-2,5-dione MS: AQA, ESI Pos, 3.5KV; source 30V; probe 250°C: 242.1 (MH+).
mp: 175-176°C.

© alimidazole-2,5-dione




WO 2004/ 085438 PCT/ EP2004/ 050339 22 Ms: AQA, ESI Pos,
3. 5KV; source 30V; probe 250C. 545.1 (M+). np:
wO 2009083438 H NVR (CDCl 3) 6: 7.32-7.25 (m 4H); BCBHBP1003/050339
1H); 4.46 (d, 1H); 1-(4-1gdpropyl-phenyl)- 3.74 (d,
1H; 2.91 (m 11-1); 2.78-2.57 (m 2H); 2.51-2.40 (m
11-1); 33 oM /N \ tetrahydro-pyrrolo[1,2- 2.15-1.96
(m 1H); 1.24 (d, 6H). o a]im dazol e-2,5-di one ME:
AQA, ESI Pos, 3.5KV; source 30V; probe 250C. 259.1
(MH). np: 124-125C. 1-(4-Hydroxynethyl - 1H NWR
(CDCI3) 6: 7.41 (m 4H); 5.83 (m 1H); 4.70 (s, 2H);
4.47 (d, _ 1H); 3.74 (d, 1H); 2.79-2.59 (m 2H);
2.52-2.37 (m _1H); 2.10-1.93 (m 34 NN\ / off
phenyl )|-t etrah dr 0 1-4 1K); 1 WG@%)B:EH)(ddd 1H); 8.20 (ddd, TH); 7.75 (ddd, 1H);
pyr rlo) ol L2 alini d&yz"t@f’é‘e:a*?ﬁ’m‘z S B M & g&’“)Eg | ’F’b@“”
AT R el e e
159-1161 C. H NMR [CDQI 3) 6: Ca™
2H) ,~5-“85 k”l J-I‘I) 4, 46 \u Mmhhlaobc:la)a 8.55 (m, 2H)804(d,1H),7.39(m,1H),5.88(m.
4- (2, 5-|D /@X Nysetin-Gy-tetdnbdo-, |13:.4.9010, 10)ch,75 . by, 218)-3.67 @,.2+; £.582 406l 11,
(m |2H); 2” F 27 36 P2 dlidpole- 21235 esIm @1 (m 35 \ "N
pyrrlol [ 1, 2- &] | m dadesl - 1-  1HS AY 5P 2406 przo 06 Poaeiod: 298
AQA |-ES! an /_source iﬁ\?%g[g)n ?@ﬂgﬁgw ’f?iﬁgfﬁdd —
(M_H) . 35/ 5 -géthlpgngrg- d1:l y gz 2m1H
"H MW (% J'S: hygnéyrrrﬁogfs 2 )0, ddd 1H)5)24 (s(sC’);z 12256{; 1H ( ’
1H); a];a,y&ore@sl-dar[e Znsac}Al eliPd 8@ boored sov; ;1351)250 04323&H+)
(g, 2H); 3 75 (d,|11-1); 2.82mi’sseﬁc(m 2H) ;
2.56-2.138(m 1H);| o vyl )- benZ*b‘iMB(C%?@P {8 @ty 10 (SR 81 TP (dd, TH) 7.38 (4,
2 12-1. 94*(@\'1 H) -2-franggheny SFLD) 5952'61H) 4307, THRASH (@, msz%g | 1H); 2.58-

oS L ﬁp*%:%g.“agé?m%’%m% ik ‘éﬁ%fm@% Wbt oy g

7. 65 (d,2H 590 (m 1tH 452 (,

1- (4- Met hanesul fonyl - 1H); 3.2¢7 (d, 1H) 3.05 is,
31-1); 2.84-2.68 (m 2H); 2.57-2.42 (m1H); 37 oNs'o
phenyl)-tetrahydro- 2.11-1.93 (m 1H).

pyrrol o[ 1, 2-a]i m dazol e- Ms: AQA, ESI Pos, 3.5KV;
source 30V; probe 250C 295.1 (M) 2,5-dione 312.1
( MHNH3+) .

"H-NMR (CDCly) & 7.38 (ddd, 1H); 7.29 (ddd, 1H); 7.15 (add, TH);|
4(‘)\ /@ 1-(3-Fluoro-phenyl)- 6.95 (dddd, 1H); 5.81 (m, 1H); 4.49 (d, 1H); 3.75 (d, 1H); 2.85-2.65
44 ° N\_g tetrahydro-pyrrolo[1,2- (m, 2HY; 2.53-2.40 (m, 1H); 2.13-1.97 (m, 1H).

s} alimidazole-2,5-dione MS: AQA, ESI Pos, 3.5KV; source 30V; probe 250°C: 235.1 (MH+).

mp: 148-149°C.




np: 143-145C. HNW (CDCI3) 6: 7.37 (m 2H); 7.12
(dd, 2H): 5.78 (m 1 H); 4.47 (d, F

wda2qo4/083480r o- phenyi) o NN\ | 1H); 3.74 (d, 1POT/EP2004/050339
2.80-2.56 (m 2H); 2.46 (m241H); 2.08-1.93 (m 1H).
38 \ / tetrahydro-pyrrolo[1,2 o a]im dazol e-2,5-dione
M5: AQA, ESI Pos, 3.5KV; source 30V; probe 250C. 235.1
(M#). np: 158-159C. "H NWR (CDCI3) 6: 7.72 (d, 2H);

7.60 (d, 21-1); 5.87 (m 1H); 4.52 (d, ~~CN
1- (4- Cyano-phenyl)- 1H); 3.76 (d, 1H); 2.84-2.68 (m
2H); 2.57-2.43 (m 1H); 2.14-1.94 (m 39 " ' N\

tetrahydro-pyrrolo[1,2- 1H. \4 o

al i m dazol e- 2, 5-di one M5: AQA, ESI Pos, 3.5KV; source
30V, proberbhlicolodidd nkireddt) .  np: 175-176C. WO

2004/ 085438 PCT/ EP2004/ 050339 23 1H NWR (CDCl 3) 6:

8. 34 (ddd, Chrelyiv c@s@Ptidndgicy mibbr; 7. 75 (ddd, 1H);
1-Pyridin-2-yl-tetrahydro- 7.11 (ddd, 1H); 6.04 (dd,

1H); 4.52 {QPeriphppl manomeyropgiy ¥a4) prodicgigin2adgly ratyj by placig loosely
pyrr ol o 1, &ndiidtive Idalzred ereundrive cbhdinpn 2ciafi8 natveSdbcdrdig th e, method
2. 41 («ddd, debkbed 19-Bo@meie QR (AR 1odd-Bs, aRi03). 5- di one MS:

AQ@A, ESI Pos, 3.5KV; source 30V, probe 250C. 218.4
(M) . npRatﬂ%FeldhéﬁletlieHWHNRhlé@[ﬂd&)e 8he Bonimn (Riptic2idhe was

8.04 (d, 15*)pasez a3l 168 of ) miadr @%e(ﬂfﬁh blunt dlssectlon through blceps
1- Pyr' d' n- %mé&s rg)t rﬁ% Q:ragca éﬁ%m% Et@ouz ‘g %H}'le erveI\ans freéd of

;;Dr r Oiz 0[8;_1 ?ihgr]np saea f%ur Ilgz'atuie& (I%(O glg rﬁﬂ) Wil'ﬁ)tled Iaosely around it with
2, 5-di%ne #But TAASPAEE). Tpylgnathdf SR \verve vy affeci@0Mgs 1smodre. Great
250C:  218. éarqdstigken e thd BRiES RGH trat (BB IEnBinss sbbn to
(d, 1 H; & JQSZ biﬂrgy cohbBicted Avherpvidvibd witd- i x mggnﬁgatngrfj Q‘he Ieft paw was
1- (5- Met hy). ?m 2-yl)- 1H); 4.49 (d, 1H); 7 (d,
1H); 3. 05- 2. m IH;;2.77-2.62 (m 1H); 42 N"

t et rahydr opgw;rr&ls@étastz- 2.40 (ddd, 1H); 2.31 (s, 3H);
2.12-1.97 (m 1H). o a]i m dazol e-2,5-dione M5 AQA

ES| Pts, 3THeKivsicepitya theash@Div/;theprtoles d26i0Gied 28Panlanblbddigeter (Ugo
mp:  158- 1584sile, VareddIMBIy{, %ldﬁé toqhe/mefitbd (d6bcribkd 'ED lLeng‘toZ Qt ar (Br. J.

. (dd 1H) lzhagh%cgl 38, %3 'é)i?: 56% §t ggah elow 40§Oor ver 75 g during the
1- (2 Wano_ fnl% dkprst n ( )w cted n arbi clt?qff
3.81 (d, 1&5 gf’éﬂaﬁ?i 929 4§‘\a'}/1'
tetrahydr02 )Qr""ia%ﬁ’delf"id 2 2 41 (m 2H); 2.08-1.93 (m

gg?,l r C e 3 O\Alpe]x?eg %nt E%re) Egﬁo?"ﬁg orira%/s WA’:\'{%{O pa[\E\ElpresPsSrSe test3 14%5}/\3/ after

the operatlon since at this time a significantly reduction of the pain threshold of the
injured paw (dx) was observed.

value of

Gabapentin (30 ug i.c.v.), levetiracetam (300 pg i.c.v.), dimiracetam (100 ug i.c.v.),
Example 1 (10 ug i.c.v.), Example 2 (10 pg i.c.v.), Example 5 (3 ug i.c.v.), Example
25 6 (3ug icv.), Example 13 (30 pg i.c.v.) and Example 22 (30 pg i.c.v.) of the
present invention showed an antihyperalgic effect when compared with saline or
vehicle treated group. All componds did not modify pain threshold in controlateral,
non operated, paw. It should be noted that all compounds elicited their

antihyperalgic effect without changing animals’ gross behavior and spontaneous



np: 94-95C. 28 29 1H NWR (CDCI3) 5: 7.38 (ddd, 1H);
7.29 (ddd, 1H); 7.15 (ddd, 1H); 1-(3-Fluoro-phenyl)-
w®2@3/08daetld, 1H); 5.81 (m 1H); 4.49 (d, 1H); BC7BEP10d4/050339
1H); 2.85-2.65 44 tetrahyadfo-pyrrolo[1l,2- (m 2H);
2.53-2.40 (m 1H); 2.13-1.97 (m 1H). o
alimdazol e-2,5-dione Ms: AQA, ESI Pos, 3.5KV, source
30V; probe 250C. 235.1 (MH#). np: 148-149C. WO
2004/ 085438 PCT/ EP2004/ 050339 24 Phar nacol ogi cal
Ni stheds Chronic conztriction injury nodel A
peri pheral nononeuropathy was produced in adult rats
by placing | oosely constrictive ligatures around the
common sciatic nerve according to the nethod 5
descri bed BYIBEFABRfIS0E Wil eslifsPghizie 13168 ratg Burth@Therk 0F Jnodification
Rats wer e @mest lredrdimtich wist levazlal oy ale fy Biaab® tesiTiWought J. of al.
conmon ScCi @dutophaifichigyy\Woes, 2€XR0s6d at the level of the
m ddl e of the thigh by blunt dissection through biceps
fenmoris. Proximal to sciatica's trifurcation, about 1
cmof the nerve was freed of adhering tissue and four
ligatures (3/0 silk tread) were tied | oosely around it
with 10 about 1 mm spacing. The | ength of the nerve
thus affected was 1 cmlong. G eat care was taken to
tie the ligatures such that the dianeter of the nerve
was seen to be just barely constricted when vi ewed
with 40 x magnification. The left paw was untouched.
Paw pressure test 15 The nociceptive threshold in the
rat was determ ned with an anal gesineter (Ugo Basile,
Varese, Italy), according to the nethod described by
Lei ghton et al. (Br. J. Pharmacol. 1988, 93,
553-560). Rats scoring below 40 g or over 75 g during
the test before drug admnistration (25% were
rejected. An arbitrary cut-off value of 250 g was
adopted. 20 Al experinment were perforned on rats
submtted to paw pressure test 14 days after the
operation since at this tine a significantly reduction
of the pain threshold of the injured paw (dx) was
observed. Gabapentin (30 gg i.c.v.), levetiracetam
(300 gg i.c.v.), dimracetam (100 g i.c.v.), Exanple
1 (10 ggi.c.v.), Exanple 2 (10 gg i.c.v.), Exanple 5
(3 ggi.c.v.), Exanple 25 6 (3 gg i.c.v.), Exanple 13
(30 jigi.c.v.) and Exanple 22 (30 g i.c.v.) of the



present invention showed an anti hyperal gic effect when
conpared with saline or vehicle treated group. All

w@ eovpossdss di d not nodify pain threshold in PCT/EP2004/050339
controlateral, non operated, paw. It should be noted
that all conpounds elicited their antihyperalgic
ef fect without changing animals' gross behavi or and
spont aneous WD 2004/ 085438 PCT/ EP2004/ 050339 25
notility in conparison with salinelvehicle treated
rate. Furthernore no nodification of notor
coordi nati on was revealed by the rat rota-rod test
(Vaught J. et al. Neurophaanacol ogy 1285, 24,
211-216). WO 2004/ 085438 PCT/ EP2004/ 050339 26 EFFECT
OF COVPOUNDS OF THE | NVENTI ON AND REFERENCE COMPOUNDS
(i.c.v.) IN A RAT MODEL OF MONONEUROPATHY dx

EVALUATED | N THERAV: RRESSWRE TESTPaWeRFBSSHIE i N
rats (Q) TREALMENENEE S ‘
Treat ment Treafnaent  SA

VEHI CLE dx 26.5%3, “9F36 5
24.5+4.7 46. 3 ¥FESESIEEVET| RACETAM-390- g-dx- 24..0+3. 9
37.3+4.6 A DI M RACETAM 100 pg dx655?rfi§?4 '427%8° 2. 5%
EXAMPLE 1 10 pg dx 26.0+2.2 36.395 1A EXAMPLE 2 10

pg dx 23. 5+4'0R7é% T6-|(-I§§')gg* EXAVPLE e 3 PO Lhg 27.7+2. 8

39. 3+4. 5A EXA X 26. T+3566d8. 1 1haRenOA
EXAMPLE 13 30 pg dx 28.5+2.9 55.4+ 4_7* EXAMPLE 22

30 pg dx 25.4+42.. 48.5 4.6*  Each, yalue represents
the nean of at least 8 rats (two separate
experi ments). VAHIfLEconpounds wer e aghnsai st epad 380- 45

mn before tesho RS 04071 “uP<0-fL,,5 W0,20Q4/ 085438
PCT/ EP2004/ 050330 27 ° R aP<0.8L .5 VO,2094

LEVETIRACETAM 300 ng dx 24.0+3.9 373 +4.6"
DIMIRACETAM 100 ug dx 251+24 42.8 + 2.5%
ExampLE 1 10 pg dx 26.0+22 36.3 +5.1
EXAMPLE 2 10 ng dx 23.5+4.0 422 +3.9*
EXAMPLE 5 3 g dx 27.7+28 39.3 +4.50
ExXaMPLE 6 3 ug dx 26.7+3.6 46.1 + 5.0
EXAMPLE 13 30 ng dx 28.5+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. ~ P< 0.05; * P<0.01




CLAI (Iwi s 1. Compounds of the general formula (1) (1)
R3IA (OH )n ~NOR4 I-NCRR2 1 inwhich: 5A
WO 3008l08%=88) anong car bocyclic aromatic groups, PCT/EP2004/050339
het erocyclic aromati c group®, and aryl Cl-4alkyl; Rl
I's chosen anong: - hydrogen, - aryl Cl. 7al kyl,
optionally substituted on the aryl noiety with one or
nore 10 groups chosen anong hydroxy, Cl1.4al koxy,
hal ogen, hal oCl. 4al kyl; - heterocyclyl C1-7al kyl ,
optionally substituted on the heterocyclyl noiety with
one or nore groups chosen anong Cl. 4al kyl and hydr oxy;
- CL.7 alkyl, optionally interrupted by an oxygen or
sul phur atomor optionally substituted at any
posi ti on“BY¥dne or nmore groups chosen anmong hydroxy,
15 t hi o, 1. &anprondsebthdogxsthl ford (nocar bonyl , guani di nyl .
R2 is chosen among hydrogen, Cip4al kyl, aryl Cl-aal kyl
and phenyl; or else RlL and R2, taken together, forma
saturated carbocyclic ring containing from3 to 8
carbon atonms; R3 is chosen anppg hydrogen, Cl4al kyl,
aryl Cl-aal kyl, CONH2 and COOR5Yin/ 20 which R5 is
chosen between hydrogen dﬁ&VQ;lﬁiﬂk |; R4 is chosen
among hydrogen, C1.4al kyl, Rar Nﬁ?E%PCl'4alkyl and
het erocyclyl; nis2,30r4; in:he §n1of a racemc
mxture or in the formof en8ntiBmers, and
pharmaceutically acceptable salts or sol vates thereof.
25 2. Thgwg@pounds according to Claim1l, in which: A
IS phen t hi enyl ridyl, pyrimdinyl grou
opt Fogaly gs/cgoﬁ%nsini}gf’%fdgd’?ycﬁ)éff’??}'cp ?“pﬂ-h?F%rPT)'/Yﬁ’P%@ﬂ“i‘% groups)
is WO 20037985284 PCT/ EP2004/ 050339 28 hydrogen, Cl-4
al kyl , Harszpdsen an@a@20OH, - CH2CH2CONH2, - CH2COCH,
i ndol (3-- hydrogen,
- arylCq7alkyl, optionally substituted on the aryl moiety with one or more
10 groups chosen among hydroxy, Ci4alkoxy, halogen, haloC44alky};
- heterocyclylCy.7alkyl, optionally substituted on the heterocyclyl moiety with
one or more groups chosen among Ci4alkyl and hydroxy;
- Cs7 alkyl, optionally interrupted by an oxygen or sulphur atom or optionally
substituted at any position by one or more groups chosen among hydroxy,
15 thio, amino, carboxyl, aminocarbonyl, guanidinyl.
Rz is chosen among hydrogen, C1.alkyl, arylC14alkyl and phenyl;
or else Ry and Ry, taken together, form a saturated carbogcyclic ring containing
from 3 to 8 carbon atoms;
Rs is chosen among hydrogen, Ci4alkyl, arylCi4alkyl, CONH2 and COORs in
20  which Rs is chosen between hydrogen and Ciaalkyl;
R4 is chosen among hydrogen, Ci4alkyl, aryl, arylCq4alky! and heterocyclyl;
nis 2, 3 or4;
in the form of a racemic mixture or in the form of enantiomers, and
pharmaceutically acceptable salts or solvates thereof.
25 2. The compounds according to Claim 1, in which: A is phenyl, thienyl, pyridyl,
pyrimidinyl group, optionally substituted, benzyl or 4-methylbenzyl; Ry is



yl)methyl; R2 is hydrogen, Cl4 al kyl or benzyl; R3 and
R4 are hydrogen or nethyl, and nis 2. 3. The

W@ ovpossIds according to Claim2, in which: A i BCPRERI0YS/050339
optionally 5 substituted; 2R1, R2, R3 and R4 are
hydrogen; and n is 2. 4. The conmpounds according to
Cainms 1-3, in which Ais substituted with I to 3
substituents chosen anong Me, Et, i-Pr, OH, COCEt,
COOH, CH2OH, S02NH2a SO2Me, Owe, d, F, CN and CF3.
5. The conpounds according to Claim4, in which Ais
substituted with 1 to 3 10 substituents chosen anong
Me, Et, i-Pr, OH CN, C and CF3. 6. The conpounds
according to aim1l or 2, in which said Cl. 4al kyl
group i shdelaes Emn 2 menzive CHEH, -GH.C:CONHBUCHAERIDH,  indol(3-
cycl opr opyier@t Ry ls.hydfoged,n®,., GRARP BAES; AL RIS g hfdbgbd & M
1, chosepghi, ag@,e,sgroup consi sting of:
1- Phenyl t trah

H pyrrol o[ 128 °””‘% dASBI. B E2i; % e whiq Agis phenyl optionally
-o-t O|5y| sy étttlﬁeéih B@R;,land Ry are hydrogen; and n is 2.
H pyr r ol é[The onmpinds tazrditode Qlaifie GH3omehich A is substituted with 1 to 3

1- (2, 6- Duteilulayis ciRbenyodg ML EL eaySH, @obK, £6bIR[CH,GH, RbiNM,,
i dazol e- 3p; e%l@@%l F. G and CF

Il d;;lologhgnrg %/ ooﬁ%n%s rac?aco ing t% (Ely ! QO"L \?I ich A2 is s bstltuted with 1 to 3

1-m T yPubplistepts HipeRGmpRa NeoFigPL, Ol Gl Cl and CFs.

i m dazol &-The Berghogme pecording to Claim 1 or 2, in which said Cy.4alkyl group is
1- p- Tol ybhobaatamasty s, (E't FJB'H' erQ|aQ{ cj,'elng@}Imethyl

i m dazol ?'Tge é)rrfabd?l alctI Iém ere9|n%hegﬁgpdpnsn le

)-tetrah

1- (3-Fl Ygﬁe”%%@"yﬁ H’&’H’@r 551"{"8?2""51%%’!”69 pyrrol o[ 1,2-a]
imi dﬁz ol-& toILyI igtrqﬂ\y%g-l—pyrroloﬁ 2-glimidazole-2,5-dione;

1- ( 2- Tr i f{2saroetmt-bhehy)pdieiygio)oytodl 1r2adliydalefysrdioad;of 1, 2- a]
I M dazol eTiRepheri-@ B ahydro- pyrrolo[1 2-alimidazole-2,5-dione;

1-(4-Chl pF)ﬁl’O@H@ELWO' pyp&ﬁw 4:] mléa%kg Qgglgr[eo pyrrolo[1, 2-a]

|m|dazo]' %i h? op
1- ( 3- Chl GPEBHRERYFPieiol ) I8l AFIANST 1, 2- a] i mi dazol e
-2, 5-4i O?’T@ Fluprp-2-methyl-phenyl)-tetrahydro-pyrrolo[1 2-a]|m|dazole -2,5-dione;
1- (3 Met hxjuopkianetly)phbeytitethhydto-pyrol 12adidifidzol2-2 aldiond; daz ol
)e t2 t 5- ﬂi inﬁfluorohﬁﬁ-p%ﬂﬁ@craﬁm}roloﬁ 2—a]|m|dazole 2,5-dione;

etra I
L o
-2,5-di o p nyl)-tetrahydro p olo[1,2-alimidazole-2,5-dione;
1- (3 By d“r‘@s!‘ﬂPﬂEWe‘Wwyb) HefrelydradRyidied-2glimidaspieR.$-d2nen] | m
i dazol e- 2(35yahoephetyl)-tetrahydro-pyrrolo[1,2-alimidazole-2,5-dione;
1- (3- Tri flausmloRBRbMY-tetrBh)&RMmbrof OlafiRbx6ls-858)%kd: 0l o[ 1, 2- a]

i ni dazol Ejﬁg&mﬁ%ﬂﬂ%% o % Pyl plimidazole2 o dionet) of 1, 2- a]

1-(4-Tri 2y ¥
i mi dazol j’ rlg.lor(ﬂnstﬁ phenyl) tetrahydro pyrrolo[1 -alimidazole-2,5-dione;

4-Ret héRyilusteeatyy-phendttetahydprrorqngt.3-dimshdole Sdidnsi dazol
5-di B@EJethoxy-phenyl)-tetrahydro-pyrrolo[1,2-a]imidazole-2,5-dione; o

? BN e okarly Brb b HAMA O RMELRL8Llibng - a] | i da
‘D ﬁ'e%ﬂmﬁthyb%‘e%) [y P PURVH PSP IS PEIEE™- a] i ni da
5-di one; WD 2004/ 085438 PCT/ EP2004/ 050339 29
hal en-2-yl -tetrahydro-pyrrol o[ 1, 2-a] i m dazol e-2
e;

|
1-(
e-2
1-(
zol

1-(
zol

1

(DOO(D w-
O:TI\)-PI\JU'I

o

t
n



1- (3-1sopropyl - phenyl )-tetrahydro-pyrrol o[ 1, 2-a]i m daz
ol e- 2, 5-di one;

wa 2q04/084BoOr o- 3- et hyl - phenyl ) -t et r ahydr o- pyr r oPO[/EPR0&$50339
i m dazol e- 2, 5-di one; 3-Bengyl -1
- phenyl -t etrahydro-pyrrol o[ 1, 2-a] i m dazol e- 2, 5- di one;
5
3- Met hyl - I - phenyl -t et rahydro-pyrrol o[ 1, 2-a] i m dazol e- 2
, 5-di one;
3-1sobutyl - 1- phenyl -t etrahydro-pyrrol o[ 1, 2-a] i m dazol e
-2,5-dione; 1-(3-Fluoro-5-nethyl-phenyl
) -tetrahydro-pyrrol o[ 1, 2-a]im dazol e- 2, 5-di one;
1- (3- Fl uor o- 4- net hyl - phenyl ) -t et rahydro-pyrrol o[ 1, 2-a]
i m dazol e-~\2phatn-ggiegtrahydro-pyrrolo[1,2-alimidazole-2,5-dione;
7a- Met hy h1d niprRyphenliplef s R0y EitiREds 25-@ddem dazol e-
2, 5-di on_eﬁgéf-élﬁczr%-&meth l-pah Pyg):tetrapyli‘dgal-pg oo[ﬁz%-zj]ljnlidazo -2,5-dione;

I 3,
(S)-1-0- Y %traiy 1 m dazol e-2, 5-d
i one: 3-Befizyl-1-phenyl-tetfahydro-pyfrolo[1,2-alimidazole-2,5-dione;

(R) - 1-%- Folefi-itnbemyHpiplim-Rygea G- dindazieA 5 drngaz ol e- 2, 5- d

i one; 3-Isobutyl-1-phenyl-tetrahydro-pyrrolo[1,2-alimidazole-2,5-dione; o
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- Benzyl -t etrahydro-pyrrol o[ 1, 2-a] i m dazol e- 2, 5- di one.
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conpound§'aHt 1. FERRTEINEN rpactioa of gremeuph ey (N ai m 1,
conprising the reaction of a compound of formula (I1)

WD 2004/ 085438 PCT/ EP2004/ 050339 30 RB H (CH2)n N
R4 R O7R



(I'l')y wwth a conpound of forrmula (I11) A-X(Ill) 5in
which A, RlL, R2, R3, R4 and n are defined as in Caim
wdao0a/085438 i s a hal ogen atom to obtain the deBCT/EP2004/050339
conmpounds of fornula (1). 80 The process according to
Caim8, in which in the conpound of formula (I11) X
is chosen between brom ne and iodine. 10. The process
according to Clainms 8-9, for the preparation of the
conmpounds 10 of formula (1) wherein Ais a
carbocyclic aromatic group or a heterocyclic aromatic
group, optionally substituted, in which the conpound
of formula (I1) is dissolved in an appropriate
sol vent together with the conmpound of fornula (I11)
in the presence of a baseRand of a catal ytic anount of
a copper salt, at a (Chq;cpﬁgagure of between 60C and
140C. 15 11. The proceSs-atcoydong to Gaim10, in
whi ch said solvent is ™ | pyrrolidone, said base
IS potassium carbonate csai d c’ypper salt is copper
i odi de, and e reaction is tonducted at a tenperature
of 120C. 12. rocess according to Clains 8-9, for
t he prep‘ﬁ'F‘éth@PP“B?ffOH@'ad@hpounds of formula (1)
wherein A isArdryl G .4al kyl, in which the conpound of
formula (Il)mys 20 dissolved in an appropriate

sol vent hs t u oJ mu

in the p?g'g@%g)??%} & %u%ﬂgn r%’EQf%gS%S "é{?'a' {'8“] )g'rs %thﬁ'f’%
bet wveen & n 'lf’d’@?"edTS“p‘*ﬂ & Pesuedd accor d| ng to
cl ai m 129 Thawrogsscircostian & Gah §.dmwhichén toshromeaundefiimguia (1)) X
acet oni tis Floegn bawbdmprogine acdibddiei de, acetone, sai d base
i s chosemn. amm&gesshécbr@i)@%'o%%% PRk &Jré’(‘im &%Q&%Lr%s
2-1 erﬁ) %*tfyrlnhlgn(lsl%hggglﬁeg ch!a Q:c ahdmailc2 group or a heterocyclic

di neth

er
N, N- Di i s%" %B;?Tpe?prtl%a%ﬁ’??é‘f“"e%f" whichtherpempoypd ¢f @ala IO C.
14. The %ﬁeateésrsarfa@wonnhfe sgiveaijenetiti vith trefcommumron fottsulofii)
f ornul a i e mesetteCH ib@hnd Bf a Ght@jtifahount BN Epsdr R, LS
foll ow n.m,&t»aag@abet\)/@n 36)@44001&%38 PCT/ EP2004/ 0503f39 31
) | L B RS il [ AL el 30
methylpyrrolidone, said base i IS potassuum carbonate, said copper salt is copper
iodide, and the reaction is conducted at a temperature of 120°C.
12. The process according to Claims 8-9, for the preparation of the compounds
of formula (1) wherein A is arylCy.4alkyl, in which the compound of formula () is
20 dissolved in an appropriaie solvent together with the compound of formula (1),
in the presence of a suitable base at a temperature between 60°C and 140°C.
13.The process according to claim 12, in which said solvent is chosen among
acetonitrile, methylene chloride, acetone, said base is chosen among
triethylamine, potassium carbonate, 2-tert-Butylimino-2-diethylamino-1,3-
25  dimethylperhydro-1,3,2-diazaphosphorine, N,N-Diiso-propylethylamine, at a
temperature of 100°C.
14. The process for the preparation of compounds of formula (1) as described in
Claim 1, comprising the following stages:



(I'V) with a conpound of formula (V) 5 A-NH2 (V) to
obtain a conpound of fornmula (M): O H ANNP HR1L
W@R2004085468/1 ) in which R, R2 and A are as def i PelfER{DOV@s0339
in Jdaiml, and Pis Hor &lsuitable protective
group; ii) reaction of the conpound of fornmula (V)
obtained in stage i) with a conpound of fornmula (VII)
15 (VIl) OR-~~-\",n00OR A )n- 4R3/ |/ N COX
O NP/ RLR to obtain a conmpound of formula (VIII)
WD 2004/ 085438 PCT/ EP2004/ 050339 32 (VII1) in which
A Rl, R2, R3, R4 and n are as defined in Claiml, P
is defined as above, and R is an alkyl group; 5 iii)
possi bl e renoval of the protective group P by neans of
hydr ogendrepdicsofgh artitpacid of dmmpgauiit] ooff orfeaf itnaktaatéddetilalives
obtained fromstage ii), t® obtain the correspondi ng
conpound (VI11), in whichlPif H and
HO P

Ry R,
(IV)

with a compound of formula (V)
5 A-NH;

(V)
to obtain a compound of formula (VI):

o}

H
A N
\ﬁ/“>< e
R R,
10 V1)

in which R4, Rz and A are as defined above in Claim 1, and P is H or a suitable
protective group;
ii) reaction of the compound of formula (VI) obtained in stage i) with a
compound of formula (VII)

15

(Vi)
0

R;u\kgﬁcoow
()n—F§‘ flo /A
/ w/
COOR'

o}

N

/

=]
Ry R
to obtain a compound of formula (Vill)



iv) cyclization of the conpound of formula (VII1), in
which Pis Hcomng from stage ii) or from stage

WO 200}/083468 obt ai n t he desired conpound of for nuPer/EP3004/050339
10 15. The process according to Claim1l4, in which R
I's chosen between nethyl and tert-butyl, and Pis
chosen between H, benzyl and benzyl oxycar bonyl. 16.
The process according to Claim14, in which, in said
stage iv), the «cyclization reaction is carried out by
heati ng the conpound (VIIl) in the absence of sol vent
at 120C and in vacuum conditions, or else by
refl ux-heating the 15 conpound (VII1) in xylene for a
time conprised between 4 hours and 3 days. 17. The
process according to Claim114, in which said stage ii)
is conducted by reflux-heatinguyhe conmpounds of

formul a (Mnknh and (?yll'«‘3)R4|aﬂd d a@&tdeﬁneﬁm é’lﬁmt”i f"%’ d@nedtés
conpr i segbogegwgaga"%&m 24 hours, possibly in

pr esence._o process according to Caim
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whi ch Saof H?enﬁ? 1%8”% an in vacuugx %Bé Wog% g BI& wergﬂ_;x-hi%.@ Qﬁ d
20C. '91. RPN VH‘&'BéﬂQ"P aoaﬁ tirpeemersed hedreerbirpyisiend dvdgvas
acti ve pth fieirpicess asrerdiog torfilaire 14, B0whind 150 stageksi) ie Borkiattequby a
(1) as desehéddgtihd tompbunbddf Jorm (VP Iarffl‘f (Wﬁl)QreHHoﬁ@Jo'vé/nt for a
accept abl@ SAhiks b@l(/veéﬁl HEbLRuL n)gg % it thg&%ﬁnc &t aéyfse

Purt hor - Bl rosE R SAd 1 Sl O L LT e
phar rfc elifsi ©aupise Btwasp thenpcisicesploridsi @ rites cogmpung Ve afdothe WO
2004/ 085438pufCV) FRRE Ordseés0B 38 inoy3nid orangniobase in a suitable
adni ni stdpatié PRert RAIRIPeRBIWERINEE 2b°c aRGsEAt er al |

t al
[_)ﬁgr ﬁace%trf% &E@cgogc}u@qg Cﬁafn@q]f’ m wﬁ%\;tge reefeflgn J] s?agi ')aﬁd

D2, i tREFEHeegHS Basi g ﬁ%ﬂpowé% g AYNPOW| (Vi e
povvd &P s, Presensm LA e suitatie cordansating eapentc lpsiulagstic sdivent at a
| oz engestem;teaatmlreezlf Betwee®ab®Xhnt eldt.et S, suppositories,

creans, R ﬂIefB?da&sé ’acéoQitnb Qcpélalms Hg%F ?QS in WM sglﬁtte%perature is

pl asters o e{e\ S . Rk The use o und
ween 11

of formu p(s? §dese 8CFII’] Claim1l or of one of

its A pharmaceutlcal composition comprising as active principle one or more

30 compounds of formula () as described in Claim 1, or pharmaceutically
acceptable salts or solvates thereof.
22. The pharmaceutical composition according to Claim 21, further comprising
vectors, diluents and/or pharmaceutically acceptable excipients suitable for



pharmaceutical Iy acceptable salt or solvate for the
preparation of a medicament having nootropic and/or
woewrogsdet ecti ve, anal gesic and/or anti - hyper aPgEEPZI04/050339
10 and anti-enetic action. 335. The use according to
Claim?24, for the treatnent of |earning and nenory
deficits, Al zheiner's disease, denentia, senile
denmentia, post stroke vascular type denentia,
epi |l epsy, cerebral ischaem a, nmood disorders,
depression, for the treatment of conditions of
chronic pain, inflammatory pain, neuropathic pain, 15
visceral pain, and for the treatnent of enesis. 26.
The use according to Caim24, in which said conmpound
of f or nufeans(qf pdmigstratipn reheres bewesd ofah rassiereli etiElo tignsdermal,
concur r eardltgnsoecosgtquent i al |y, with one or nore other
active pgd. M gRArRSceutical composition according to Claims 21 and 22, in the form
of solutions, suspensions, soluble powders, granules, microcapsules, capsules,
5 lozenges, tablets, coated tablets, suppositories, creams, ointments, lotions,
pastes, medicated plasters, membranes or gels.
24. The use of a compound of formula (1) as described in Claim 1 or of one of its
pharmaceutically acceptable salt or solvate for the preparation of a medicament
having nootropic and/or neuroprotective, analgesic and/or anti-hyperalgesic,
10  and anti-emetic action.
25. The use according to Claim 24, for the treatment of learning and memory
deficits, Alzheimer's disease, dementia, senile dementia, post stroke vascular
type dementia, epilepsy, cerebral ischaemia, mood disorders, depression, for
the treatment of conditions of chronic pain, inflammatory pain, neuropathic pain,
16 visceral pain, and for the treatment of emesis.
26. The use according to Claim 24, in which said compound of formula (nis
administered in association, concurrently or sequentially, with one or more other
active principles.



