Se3e{Y{VT.26hTBI- " t | - 1 4-~1ar~'1-X, 5- 1-2-ones a

) anxiol tic t'

. Having anticonvul sant activity and processes for their pra Mﬂ, mmﬁﬂu he

gdnvention relates to 1, 5-di hydropyrrol-2-.0nes which cont ry
to

‘amine radical in the 4-position and an arxl radi cal in the 1-posisi«i on,
processes f or-aifbhL RS J hei r_use, as, medi canent.s, .
specifically for tﬁé trea%%%nt 8§ %Blié%é?ﬁ?“ﬁf bavinsus apbidanvaisand f or
the treat meRbf §PaieéybicanﬁqﬁQWiﬂyltaﬂmtnbrég@ygé%itgged .

1- phenyl -1,?—%Mra%rol -2-one, was described in 1981 by 3 Jé&ﬁﬂ-@se gr oup
[ K. Tabei et a terocycles 1981, 16, 79S]. 1, 5-di hydropyrrol-2-ones

havi ng aryl substituents in the 1-position and primary am nes as
substi t nt% in the 4-position have been clained by Lonza AG (DE 22 14
I

488) . A bi ol6§i dAIVeR&dian tliﬁloﬁ'tqmet@o‘n‘rpsuddihydesgyira@q_bhgég%nwﬁgéanot 20
Stit in the

been menti oBeet@lnS ¥R LE: unds i ch are al koxy-su
4posi tion, such ég,%for exaﬁgﬁg?ﬁﬁggiﬁ%¥€%ﬁé htRyFRe, ddbhgdeapyr sak- 2- one,
are known [F7 NE¥i o redigal, In Qe 1Spesikedd n Iga:}jsr k992, 899]. For
t hese 25 cogpaypds régQraEQOQi oallocgi cal agtion has bee Showires  for

1, 5- di hydr opyr rgg-a- Ehes avi ng™a setdn an4fe r a¢i cakdinamber4; posi tion
and an aryl SP8atéaralayt ferlphei ttiremthae: hig eep described in

t he 301bitef@£ngaIEpi£gPs¥ istg behavi or al CE§%BEE§%£?%eg€oYﬁfbﬁus

convul si ons. The cause 1§ SRS tEESR TSt PéneitAtEe9 ond reurienal sh@char ges
of the brai®enalenget her, about 5% 35 of all people suffer an epileptic

attack in their life; 1% suffer fromepilepsy. -, - 2 Fundanentally,
two factors are to be considered for the genesis.of convul sions,

pat hol ogi cdinsubhsthanged i n Yenms, 0f1 nery or absent stinulus
limtation a/ggccpibrraclées possi bl e a spread ofﬁfﬁ’a&%%?%% O%T%%?' 5 $&Shul ati on,
i.e. there s an IncrtAstd®tnSY abi YRPRNSEet Booupl | [Kieranie qiotantial with

. position and primary
amines as substituents in the 4-position have been
claimed by Lonza AG (DE 22 14 488). A biological
activity of the compounds described therein has not

20 been mentioned or suggested.
Compounds which are alkoxy-substituted in the 4-
position, such as, for example, 4-ethoxy-l-phenyl—l,5-
dihydropyrrol-2-one, are known [T. Nishio et al., J.
Chem. Soc. Perkin Trans. 1, 1992, 899]. For these

25 compounds, too, no biological action has been shown

1,5-dihydropyrrol-2-ones having a secondary amine
radical in the 4-position and an aryl radical in the 1-

pPosition have hitherto not been described in the
30 literature.

Epilepsy is a behavioral change in the form of
convulsions. The cause is short-term, extremely strong
neuronal discharges of the brain. Altogether, about 5%

35 of all pPeople suffer an epileptic attack in their life;

A

*G00002*

1% suffer from epilepsy.



Eepilepsy, however, can still. not be treated adequately. In additi

on,

~undesired, side effects, such as neurotoxicity and idiosyncrasy, can occur
. through the 15 adm nistration of anticonvul sants found on the market. The
“invention is therefore based on the object of naking avail abl e conpounds
‘Havi ng favo%%ble phar macol ogi cal proper2ies, which can be enpl oyed as 20

medi canment s,
States of agshekysang st ensy . differj i ol ogy and intensity
be ~ treated 25 satisfac?%#ﬁﬁgg%ﬁggal é%§%§ﬁ99+ﬁgfapg

benzodi azepPReUBEr Planerwve Mmhidxandﬁﬁnﬂ1b@§h@sSaiﬁalﬁ§rl@ﬁiggggé

the treat meghief, Sﬁ%ﬁ§§ of o nﬁ#ﬁty and_t ensi.on. _Subst ances havi
profile in general have car

Afapsptaddiar ther fassqueameto die epbhepayredleisbher, can

Eurrently

+3xhangesy 1860,

ity for
Ruch a

9 ahd ERBEFDN-AhnpERENgPathobagidg I n t he

short té&rmsSthegbanbdicadents tierad {8 eah hekpeaddy *ﬁ%kiﬂhtq%I%B§Utic

doses si de @géecgéliuch as _sedation, drowsiness and decreas

responsi veness occur. 35 THEFE cAPHE R advEisE eff edtertenmnt afopr ocesses
due to sedapemtaleosoel S05LSca Bt dxba8habge§0-0rdi nation disorders are to
- 3

be observed) which affect perfornmance. On conti nuous use,

t hese

benzodi azepi ne conpounds | ead to habituation effects, so-called tol erance.

The ef fi cadnbf abeupr €pasati OF deck eases angd-Lhe1gose has (0 be |
A psycf&log%gal dg@gndence, noreover 5 even a p ys'oloé’lo
devel op.. Conpi i c¥

Cll s

ncr eased.
ence, my

T wi PRALEWER Ipherraaienther eCereadacuEoshgn Wt hdr awal

cs |10

i s attenpt ethi IBesyDHowdROF t aflin r@@fﬁf%@téé’e&%’%ﬁ%‘ﬁ}%%)%% gnazepam

i ntroduced onto the market are the active conpoun

and nmedazepam |In order to achieve an anxiolytic action of diazepam plasna

concentratitens @fdd3@q 0 40Q e € %g ece%ﬁﬁ%y. The side effects

ment i oned, _such as.sedafion and psychonotor di s
in daytinen§@&§ﬁQﬁ%¢Nﬁ%w@@@esﬁh&&YWﬂaﬁﬂﬂAﬂeﬂnabbaMﬂ\@%E%ﬁb@n

- WhiS&FHar eagani f est ed

o
responss veagsSnialks$@ QagUl, (. Aat._the same concentrations. on account
q g SF WA 's %ﬁsoﬁg%%ﬁi

of the long 20 half-1li I azepam an

A7 S&vemarkesngover "

effects occur, which are |ikew se associated with drowsiness, inpairnment of

i ntel | ect ugheangnynf el ﬁapfgitéﬁ?reﬁ§§%23£%§§fed reaction tinme. The

anxiolytic action of clonazepam 13

h&Tsed&e ngbdeces dfpnotic

action. Hi Bhkdsses omvmsdabdpam aremicamdssocipdethyi t h Bxpgﬁéég%tion o

nmuscl e-rel gxi ; . ALl three nedicagents potentiate t
nUNMer QUS C%Pr%th?g?%fggglg %g pharaceutT cal l&ﬁi‘é 5

ef f ect§ caRedéeamenbsch ame bpaetycﬁDaﬁotmagﬂﬂ@h@ftg&eggmégénrg%
t he indivigggie%ggstances. Until now, attenpts to achieve a satis
t her apeuti ¢ stahd

fnalR®hemplpyethese cases,

i on of
actory

fd in the case of relatively long 35 |lasting states of

anxi ety have been unsuccessful. A therapy-outlasting action of anxiolytic

medi canented sndf CEEAT Y330 JIOt Adequat el y ensured. differing

etiology and intensity currently be treated

25 satisfactorily in all cases. Since approximately 1960

benzodiazepine derivatives have been employed as a
matter of priority for the treatment of states of
anxiety and tension. Substances having such a profile
1N general have a calming and emotion-dampening action.

30 In the short term, these medicaments are a great help,

but even in therapeutic doses side effects such as

sedation, drowsiness and decreases responsiveness
ocqur.

35 There can be an adverse effect on mental processes due

to sedation. In some cases, ataxia and co-ordination

disorders are to be observed, which affect performance.



a - 4 Accordingly, it is a further object of the present invention to
~provide nedicanents for the treatnent of different states of anxiety and
. tension and which have 5. a great therapeutic spectrum According to the
‘present invention, these novel nedicangnts are

4- am no- | - &yl cdnbinubysdr apyr,r dhakONBENSHdL B9=gSRES a lo Y O-N
n d - Ci-gafigyﬁ%orgaa@sal%ﬁ@,

Formula 1 ere. 15.X - _hydroge hal ogen,
trifluoromethyl hsgli:(}l?‘f:l"éﬁro IR%5S ni Sr.cadidiash;  ¥olesenandar ypiam ne,

such as, feffemy eof MPRENBkbRaraRiiReS |4l 2 vl pi perj di ne,
3- et hyl pi peri di ne, 4net hyl %i‘ggr irgi rjl'e‘,ia1 pcilgrro a}%énrggﬁﬁ Eégh Fpdidszi ne, 20
azepam di yPanitEsregissCretho Dagiiaed. addpemdefick) Jnordijexanpl es of

conpourgls efrelrhey i1 JQardaul ' Y, ntj oned are:

1- (2-chl or gphenyl )~ 4- or pl%%élgr?'- ?eééﬂaé{kﬁyﬁgp ?Y%i%g one

1- ( 3- net hy FPR@AHCAL £ Y phlodlrawal y IpHeriomt iy d Ebpyerelre- 088cur! when
1-(4-fl uorqglg@l@)ga%- - mQr lin-4-yl-1,5-di hydropyrrol 2-one

1- (4- chl or ophenyl _aj_ %r %%gleimﬁ-tfgzil -1, 5-di hydropyrrol 2-one 5

1- (4- br omophenyl ) - 4- nor phol i n-4-yl -1, 5-di hydropyrrol - 2one

I

1-

(
- (4- et hyl-phe - 4= nor gol Ln-4-yl-1,5-di hydropyrrol 2-one

(4- et hoxyphewn%/%s - ﬁ%? HB}:i r{ezé%ﬁs-ﬂ?%%m%%r Sy rlee 1@nxiodgtics
10 introduced onto the market are the active compounds

diazepam, clonazepam and medazepam.

In order to achieve an anxiolytic action of diazepam,‘
plasma concentrations of 300 to 400 ng/ml are
15 necessary. The side effects mentioned, such as sedation
and psychomotor disorders, which are manifested in
daytime sedation, drowsiness and restricted
attentiveness and responsiveness, also occur, however,
at the same concentrations. On account of the long
20 half-life of diazepam and clonazepam, severe "hang-
over" effects occur, which are likewise associated with
drowsiness, impairment of intellectual and motor
capacities, and prolonged reaction time. The anxiolytic
action of clonazepam is masked by the sedating or
25  hypnotic action. High doses of medazepam are also
associated with hypnotic, muscle-relaxing phenomena.
All three medicaments potentiate the action of numerous
centrally acting pharmaceuticals and of alcohol. 1In
these cases, effects can occur which are barely
30 noticeable after administration of the individual

substances.

Until now, attempts to achieve a satisfactory
therapeutic standard in the case of relatively long-
35 lasting states of anxiety have been unsuccessful. A
therapy-outlasting action of anxiolytic medicaments is

pPresently also not adequately ensured.



" .4- nor phol i n- 4-

yl -1- (4-trifluoromet hyl pheryl)-1, 5di hydropyrrol - 2- one
4- mor phol i n-4-yl - 1- (4-tri fl uor onet hoxyphenyl ) - 1, 5di hydr opyrrol - 2-one 15
| uo

_\1-(3-chloro-4-f uor ophenyl ) - 4- nor phol i n-4-yl - 1, 5di hydr opyrrol - 2-one

:4-nnrpholin-4-y|-1-(3,4,5-trinethoxyphgnyl)-l,Sdihydropyrrol-2-one
1- (3- et hyl phenyl ) - 4- pi peri di n-1-yl -1, 5-di hydropyrrol 20 2-one
1- (4-fluorgphenyl ) -4-piperidin-1-yl-1,5-di hydropyrrol 2-one

(4- chl or BFFERAIRAAYpi péki dis- 2 yIfurtdhes hpbiesy r of2-oie Zresent

1-

1- (4- et hyl; pRrapyli srd -1 PaLidi: Al - 1, 5-di hydr, rr.ol-2- one
1-(3-ch|or014-fld%¥%p en?%?§gaa|§§q%ﬁ%h§g€¥-fg%%ﬁﬂyﬁr5ﬁ9ﬁF6FnQ-@ﬁe

1- (4- chl or Bphéryenta-ghated | of natxjety, Bnd Mystiopyn r 0hd0wRiepe hve
1-(4-chj orgp ) = -% - | piperidin-1-yl)-1,5di hydropyrrol-2-0ne

1- ( 4- chl orgpﬁgﬁé:t) -tg’-e éP%ttﬁilﬁ SP%é:rtira’i“h-- 1-yl) -1, 5di hydropyrrol - 2-one 35

1- (4-chl orophenyl ) - 4- (2- et hyl pi peri di n-1-yl)-1, 5di hydropyrrol - 2- one - -
6 1-(4-chl nyl) - 4- (4- net hyl pi perazi n-1-yl)-1, 5di hydropyrrol - 2- one
1-(4-ch|or§%§§%§ﬁ¥s4-éi paggf-wé%égﬁ%ﬁhy&PﬁBﬁF%ﬂn&knﬁhese novel

1- (4- chl or opténphpnds( dixs hyl agine) 1 1abydi by dzgpukueh2s 1 _
(4-ch|orophgn¥b% -4- (bis (nethox ethy?? an¥no) -?? %é?%gggoayPPSF-Z-one
4- mor phol | R 45§F- ISPRERYI LPXBUARNYdr opyrrol - 2-one. 10 The process for
prepari ng conpounds of the fornmula 1 is based on the substitution of
conpounds of the general fornmula 2 by the cqwresponding am nes. 15 Owve O-N
~X)m Fornul a 2

O™
X
m
10
Formula 1
where
15 X = hydrogen, halogen, C,-C4-alkyl, C1-C4-alkoxy,

trifluoromethyl or trifluoromethoxy, nitro, amine;

Y = secondary amine, such as, for example, mérpholine,

piperidine, 2-methylpiperidine, 3-methylpiperidine, 4-

methylpiperidine, pyrrolidine, 4-methylpiperazine,
20 azepam, diethylamino, bis (methoxyethyl)amine and

m= 1 to 3.

Examples of compounds of the general formula 1 which
may be mentioned are:

25
1-(2-chlorophenyl)-4-morpholin-4-yl-l,S-dihydropyrrol-
2-one
l-(3-methy1phenyl)-4-morpholin-4-yl-1,S—dihydropyrrol—
2-one



“where hydrogen, halogen, C,,-C4-alkyl, CO™-C4-al koxy, 20 trifluoronethyl or
t'rifluoromethoxy, vitro, amine; m= 1 to 3. Conpounds of the fornula 2 are
. obtained by heating 4(aryl am no) - 3- net hexybut - 2-enoi ¢ esters in an organic
25 solvent, preferably acetic acid, at 4he boil for 1-6 hours. According to

the prior alt(44£(abybpHbAQ))3I2TRE 2-,enQqi_ ters can be obtai ned
from 4-hal o cetoacetic§30 gs?ers. Qgﬁxaga 4.9a.5:%?d§hr TRFaGlvel vy,
conpounds of "PR8 general .formula 3 can be condensed with the correspondi ng

amnes. 5 010%4(xh 3 [ dr qgen, _hal ogen, Cl-C4-al kyl,

Cl- C4- al koxy, 10 t%#é@%m? h% w@&?‘??#ﬁ r'é{ﬁrétlhéxﬁghﬂdtrmyrmnne; m= 1
to 3. The condd&nds of the fornmula 3 are synthesized starting from known
N-aryl - gubs{ i alt ggg ine,esters, 15 anal ogously to the literature

[ Mul hol T and, Er ’Eg o iﬁ-%rs‘¥3ef7£ﬁﬂ? QHBER?‘DELB?-;:nglCtyrdmp&reol-Eer ki n
Trans. 1 |9¢® 1?, 2121-8]. The conpounds according to the invention are
sui table 20, fpy_pr i,ng pharmaceutical conpositions. The pharnaceuti cal
conpositiog% @%ﬁ%?fﬁiﬁ%&éh %T4EW@FEﬁoih@‘%oﬁbobnﬂsdéhydbepgeﬁgial formul a
1. The nediZarents can be adm ni stered, for exanple, parenterally (for

exanpl e intyravenoysly, 25 intranmuscularly or subcutaneously) or orally. The
adninistraﬁio%ﬁ?%ﬁﬁﬁxﬁﬁék%RY%ﬁtﬁnﬂ%%?%@lpmu@exbek,ﬂhﬁthy@f@pﬁf@ﬁ}ﬂﬂary and
general®y kRr@se i n the pharnmaceutical practice, using customary

pharnaceutucal 3q1vehicles and exci pi ents.
-morp olln~4-yl-1—(4-trifluoromethylphenyl)—1,5-

dihydropyrrol-2-one
4—morpholin-4-yl-1-(4—trifluoromethoxyphenyl)—1,5-
dihydropyrrol-2-one

15 1-(3—chloro-4-fluorophenyl)-4-morpholin-4-yl—1,s—
dihydropyrrol-2-one
4-morpholin-4-yl-l-(3,4,5-trimethoxyphenyl)-1,5-
dihydropyrrol-2-one
1-(B-methylphenyl)-4-piperidin-l-yl-l,S-dihydropyrrol—

20 2-one
l-(4~fluorophenyl)-4-piperidin-l-yl-l,S-dihydropyrrol-
2-one
1-(4-chlorophenyl)-4—piperidin-l-yl-l,S-dihydropyrrol-
2-~one ‘

25 1-(4-methylphenyl)—4-piperidin-l—yl-l,5-dihydropyrrol-
2-one
1-(3-chloro-4-fluorophenyl)-4-piperidin—i-yl-l,5—
dihydropyrrol-2-one
l-(4~chlorophenyl)-4-pyrrolidin—1-yl-l,S-dihydropyrrol-

30 2-one
l~(4—chlorophenyl)—4-(4—methy1piperidin—l—yl)-l,S-
dihydropyrrol-2-one
1-(4-chlorophenyl)-4-(3—methylpiperidin-1-yl)-1,5—
dihydropyrrol-2-one

35 l-(4-chlorophenyl)-4-(2-methylpiperidin-1-yl)-1,5—
dihydropyrrol-2-one



T 8 The conpounds according to the invertion have strong pharmacol ogi cal
“dctions. 5 Anticonvul sive activity Conmpounds according to the invention
were tested in vivo for-their anticonvulsive action (table 1) in mice (i

" adnministration) or rats (p. o. adnlnlstratlon) 10 according to the

international t. nda Weekbl ad, Sc Ed. 14, 132
(1992) andn‘LAn{‘y %ﬁg é@;g@@as‘g fr‘ﬂ’i‘ hé&falﬁa YRAlBrés¥l)NawSyork 1989) . 15
Anal ogous dxppkrmnkﬁnfmmed for oral actlon For exanple, for the
conmpound  1-(: henyl ).-4npr phol i n-4-y 5-di hydropyrrol -2-one, in the
rat in nBX|maéﬂ#é;ﬁ¢§é§€hﬁg%Tﬁf T‘ 6Y %a% déhgdnonydrod-pe 19 no/ kg,
in the pentogte azol convul sion nodel, the 2 0 EDSa (p . o . ) was determ ned
to. i} qghg d for the neurotOX|C|ty, the NTso was determ ned to be >
500 rrg/ Omh%’r%\)m%w (R ety lormigto el e%t @thyd68Byrrol -
dlhydropyrQGbm%-ones of the fornmula 7. Conpoundl og P~
Test DoseAct i onnVES10001PTZI 0001. 46 MVES100332PTZ3001 0ONMES100503PTZ100331. 91M
ES30004PTZ30160 Chlonpphrmyle -1 cdrits (mesthoxyet6NESIANZ3S) -1 -

~PTZ10010Q %- %M%é@@g
1006PTZlOOlOOg@74 830007PTZSOOgOnNESlOO668PTZI001002 45MES100100PTZ10502. 1
9NESI00100foPPZP@@@G@nHESQGOGPhEﬁ&SOGB62d&ﬁﬁﬁiﬁﬁ¥ﬁﬁ&ﬂ2§ﬂg§g 35MES300013PTZ
~30003.006 MES10010014PTZ1001002. 62MES10010015PTZI 00.
100nMES30010016PTZ30002. 60MES3006617PTZ3000nMES1006618PTZ100663. 58MES300019
PTZ10040nMVEBS0PEO2@REZ @ ®reparingl Ccomkahltisl €ONELAUEH % 8
M6621PT210§ég$§ gﬁgﬁ§§001og gPTZ300100n 83005023PT230066nNE 3 0§§24PT23006
6nMVES10040 1 HPS tion of compounds of the general
substancesﬁES&QQ&OQbebaHaze@r&@gééﬁagﬁglaﬁgﬁggNE81000PT210030 1) Numbering
of the compounds corresponding to the exanples in Table 3 2) Cctanol/water
partition coefficient, n - not neasured 3) Muse i.p.. MES = naxi mal
el ectroshock, PTZ = s.c. pentetrazole

OMe
O
N
X
(X)=
15
Formula 2
where
X = hydrogen, halogen, C1-C4-alkyl, Ci1-C4-alkoxy,
20 trifluoromethyl or trifluoromethoxy, nitro, amine;
m= 1 to 3.

Compounds of the formula 2 are obtained by heating 4-
(arylamino)-3-methoxybut-2-enoic esters in an organic

25 solvent, preferably acetic acid, at the boil for 1-6
hours.

According to the prior art, 4- (arylamino) -3 -methoxybut-
2-enoic esters can be obtained from 4-haloacetoacetic
30 esters.



10 4) in nmy/kg 5) in %of the protected animals It can be seen from Table 1
t'hat. the conpounds according to the invention have anticonvul sive action 15
and exhibit little if any neurotoxicity.- Surprisingly, it has al so been
found that the conpounds of the gene1a+ formula 1 have consi derabl e
anxiolytic actions in the animal experinent, w thout any sedating 20
ef fects. - 11 Aaxiolytic activity It is the aimof the investigations
W th conpob%ﬁgrﬁﬁt5vehy,genmmmuﬂdsnDEadhdcgeaékamtqdﬂmangw§iQge effects
i n nodel s %%rcggg invgstngt& n of the actjon agai nst” states of aﬂxiety. To
this end, The antnars wdr-&e gSSgﬁrF@sﬁopﬁéFﬁh@W%ﬂﬁQJct situations and an
effect, for exanple by the conpound 1-(a-chlorophenyl)-4 10
nor phol i ne- 4-yl -1, 5-di hydropyrrol - 2-one (Exanple 4), was neasur ed.
| nvestigation of the inhibition of anxietyQn the VoQel conflict test 15 In
this nodel, continuous access to drinkin ter is wthheld fromrats for a
certain tinme. After this period, freeg access is given to drinking water,
but is coupled with a mld electric stiNulation. The 20 conflict for the
animals is of accepting the el ecOFca i mul ati on or doi ng w thout
drinking. The reactions to a conflict tuation of this type are simlar to
t he secondary phenonena of anxiety in man. 25 Avoi dance reactions result,
whi ch can be suppressed by anxi ol yti tances. As a neasure of the
anxiolytic action,, the nunmber Q Hd current pul ses of the animals
treated with substance i s assedddk Hari son to the vehicle-treated
contro% group. The 30 experi nent al S obtained are shown in Table 2.

Tab=; =iolytic action of substances in the Vogel Conflict Test/rat x SEM
*p < 0.05, ** p<0.01 - 12 Formula 3

where

X =  hydrogen, halogen, C1-Cy-alkyl, Ci1-C4-alkoxy,

10 trifluoromethyl or trifluoromethoxy, nitro, amine;
m = 1 to 3.

The compounds of the formula 3 are synthesized starting
from known N-aryl-substituted glycine esters,

15 analogously to the literature [Mulholland, T. P.C.;
Foster, R.; Haydock, D.B.; J. Chemn. Soc., Perkin Trans.
1 1972, 17, 2121-8]. '

The compounds according to the invention are suitable
20 for preparing pharmaceutical compositions. The

pharmaceutical compositions comprise at least one of

the compounds of the general formula 1.

The medicaments can be administered, for example,

parenterally (for example intravenously,

25 intramuscularly or subcutaneously) or orally.

The administration forms can be prepared by processes
which are customary and generally known in the
pharmaceutical practice, using customary pharmaceutical

30 wvehicles and excipients.



Subst anceny/ kg p. o. Changed number of inpul sesto the control in
- %Control - 100Conpound 43102 ,
. .10174Control - 100D azepam 0. 1940. 31141.-01483. 01 67Contr ol - 100Cl onazepan®. 112
'20.32281. 0" 173Control - 100MedazepanD-~-33001. 01313. 078 For the conpound of
Example 4, even from 10 ng/ kg p.o. an anxiolytic action was detected. S
Equi ef fect i d s of .diazepam and ¢l onazepamare 1 to--3 ng/kg p.o. and 1
ny/ kg p. o. ,'fﬁfeesgé@P?%iiﬁ. Fo1° e%&m ?l%emdé'wrﬁﬂt%ﬂﬁshal"é teEmefeect an
action 10 pharmaadsericilgaddiand. 3 to 3 ng/ kg p.o. Untreated aninal s
drink significantly | ess, which neans that they are nore anxious than
animals which are treated wth anxiety-inhibiting substances. The IS
conpoursl ofanfeidRlve 1k iVICIRASRS dhhe number of electrical stinulations
tolerated Signiticantty froma dose of 3 ng/kg orally. This effect confirns
t he good anxiolytic action of the conpounds of the general formula 1. -
13 It is re t cted that the conpounds of the general
fornula 1 ggﬁ?&@rﬁi n Fglgflggﬁgofte%n%béet y IEEPEEOR akRYei rEeshied i dh

si t uat i onsVigol fiestiiystt oanolcoheul abivbi ticericel amtR y1j nih- ha gl evat ed
maze In this ggde%d mhggtag%.%hgced in_an el Zvat ed passage systemw th open
and cl osed arfg (Felrow "S2-*ERdpi AT PFatEi| ¢PsC-E. admdipisgramionyal i dati on
of opéf: choseddi@gar mpentheesihbegnaetevated pbu%t%é%yassi‘aHggﬁre of
anxi ety in(?ﬁg%n J. of Neﬁ%?sgi ence Methods 14: 149167, “1985; gg, S.. A
review of .the VariditYeariddri abtFi¥Y- of he el’eddt ed 49I924- maardas an

ani mal nodehtobépalspeiy. DARIIBCOhOFY BioChewd y 15 Behayi or: 21- 30,
1996) . Unt{gggﬁg anlpmal S repeatedly try thee%%?)%{eld P%%gsségel\fe.w '?%%r]i:nhi bition
of anxiety™T asured by the length of stay in the open arns as a
percentage of the total length of stay. Treatnents with the conpounds of
the 29 _general formula 1 increase the length of stay in the open arns as a
per ceﬁtsagez}n%§°ﬁaﬂsbé'9§éé{¥ﬁ r sArFalnkt Binedblfeor3: oraki aottiion .ackden of

subst ancesek el eyated et 25, Tregatent Activit

inControl : | o%m ngundgzagrl Ny 9123—‘5:%1{6 < 8 05;3% (£ éﬂﬁ’mphenyly“*'

my/ kg110Cdﬁ‘?¥'®h1gfi)0€brmbuhdﬂfd1b¥@g¢kgtsel6%-sine,05:)r80 o kgde9 kol | owi ng

intraperit d i i co of _EX le 4, the
proporti onrg{%ﬁ#ae%gtg%egigé?%?g?noé%éehg%@nn@’?}rﬁ“;'csi swlaﬁc%g‘:g"seé@lﬁe&niqq cantly.
- 14 Conp#® eddt e ondim y thexipsntstos zalonponmds s0bnt fedel , gangr al

formipe 1mMye @ .oPNS!JeL ahkY PhdRLat REY ABEULHC ZPARELTUM, -

neurotoxicity, the NTs, was determined to be > sg0
mg/kg. |
Table 1: Anticonvulsive action of selected 1,5-

25 dihydropyrrol-2-ones of the formula 1

Compound”’ [log p? Test”®’ Dose* Action®
n MES 100 0

1 PTZ 100 0
1.46 MES 100 33

2 PTZ 300 100
n MES 100 50

3 PTZ 100 33
1.51 MES 300 0

4 PTZ 30 100




.Ihwthq Vogel Conflict Test and in the el evated nmaze 5 test, for exanple,
~t'he therapeutic index for compound 4 > 50.

i ndex of diazepamin

serve to illustrate the invention in 10 nore detail

t he Vogel

In contrast,

wi t hout

the therapeutic

Conflict.Test is 13. The exanpl es bel ow
limting it.

‘General procedure for preparing the vohpounds of the fornula 1 and their

t aut omer s Bekbbe di ngohbidabe 2, Exanples 1 -

22 15 30.0.

mmol

of the

compound 2 (Process A) or the conmpound 3 (Process B) are dissolved in the
nd 2, and adm xed

v in 510

ner o _of

Conpo

appr opr i gte—afrRe—p+ bly , g ]
with the |appropriate|&miife hydrogchl oMEfe, pileferdBPy 1 Po 3 33 and|the

m xture ijssheated. After 4-12 hours apz100-150C, PBe reacti grrb solution is
cool ed and-the crystalline product is filtejed off. Am pehy $chl ofi de can
be renovgd by washi nglwid2h wat er|, andEShe r¢sul tBAg crufe prne@uct 1 s
recrystalilg zed froma 25 suitablje or i C solven{LO preferably acet{c acid
and isoprlopanol . Alternatively, Ithe crude pfoduc 8an al so Qourified by
chromat ogr aphy. 30 _Tablé 4: 4-am noMEsaryl {1, 5-slooydr opyTrolgF2=ones, Ex p
s 1- 24 npoundXYPfocess/ mp. {(C) Regrystal-Yield inligation

from (% 12- Clnor phol { neB 22154-I56Is§ Fopan)IZS-%%ﬂDrphbline&@

18121- 123Chr onat ogr aphy - 15 [Tabl @4 coni nuefyg 34- AmorphottreB

37226- 2291 sopr opanol #4- Clnor pholji neA_84238- F41Acet i ¢ acj d54- Hr nor phol i neA
36230- 233Tol uene64- Menor phol i neA PTZ 100 100 -
50214-217TWt houtreczystak- 11 zatijon72yREETOT POt T{ER

37198- 2021 sopr opanol #- CFl nor phol{i neA 54205- PO7Acet 1 c acid4-&£ﬁ~nnrpholineA
491 48- 153W t hout r ecryst al - | i zat i{on108T&1- nof phol LAeA 50
51162- 166W T hout - FrEgTrystat=tTzZat T ot iS4 pnorghot-t+hed

541 79- 1H21 sopr opanol %R%? 3123- Nepi peridi neB 168 100

15117-1 23W% hout recrystal -1 i zat ijon13BTEpi pefi di Me® 100

142l 4- 216Chromatographyt44—Ciptpertataek

6020- 212\ t hout r ecr yktal - 1 i zat i on154 KBpi per i di AR 0

681 74- 177Wt hout recrlystal -1i zat ijon16BTL1- pi peri digreA €6

63195- 196 W44 4—ClHp o t—eH-RelA

51223- 22FW t hout recrly$t&f - | i zat i| on184E€14- Ne- A 3A%4- 146Acetd ¢

aci dpi pef iidi ne194- C13- Me- B 19188- 189%sppr opanoi pigper i diine2044 C 2- Ne- B

5| 81-1 85¢ f idine214- Cld-netihyl - A

42194-1 9y Chr onat ogr a per azi ne2244%4 AzepanB 30P82- 1 ol -

%SIsopﬁopa.r
I

16 Tabl e| 43conti nued: 234-ClDi efhyl -gp551 65- 168A¢eti ¢ aci dam ne
- 244- C1Bls{ret-hoxyB 16189:- 195Chr omat ogr aphydt hyl ) ani ne2%Hnor phol i ngB
2516l - 164Chr onat ogr gphy®6é Paten{ C &B& - 17 100 100
14 PTZ 100 100
2.62 MES 100 100
15 PTZ 100 100
n MES 300 100
16 PTZ 300 0
2.60 MES 300 66
17 PTZ 300 0
n MES 100 66
18 PTZ 100 66
3.58 MES 300 0
19 PTZ - 100 40
n MES 300 66
20 PTZ 100 40




1 Novel conpounds of the general formula 1 Y O-N Xm5 Formula 1 where X
i's hydrogen hal ogen, Cl-C4-al kyl, Cl-C4-al koxy, trifluoronethyl or
~trifluoronethoxy, vitro,. 10 anine; Y is-a, secondary am ne, such as
norphol i ne, piperidine, 2- met hyl pi peri digne, 3met hyl pi peri di ne,

4- et hyl pi pgridi ne, rrolidine, 4-methylpiperazine, azepam 15
diethylaningabg ?nﬁBﬁS%FBFﬁyl)anlne and mis 1 to 3. 2. Conpounds of the
general fornula 1: 1- (2 chl or ophenyl ) - 4- nDrpholln 4 - yI 1,5 20
di hydr opyrjr ol - 2- one

1- ( 3- net hyjl ﬂenyl) 4- nDrpholln 4-y| 1, 5d|hydropyrrol-2-o e 66
1-(4-f|uoro% enyl) - 4- nnrpholln 4-y 1Eﬁﬁhydropyrﬂ©D 2 ohe 25¢qg¢

(4- chl orjophenyt =Z=Tior gtrot T m=4=yt+=1; nyu.uvyr"" ohe
4- br ongphenyl ) - 4- nn?pﬁgfln 4-y| - ggﬁ%ydrc yrrap 2 ong -10p8 A

1-

1-(

1-(4- nethyl%%enyl) 4- mor phol i n-4-yl - 1gmm hydropyr sob- 2- op 0
1-( one%g
4

4- met hgxyphenyt—4+rae+photn—4—H—=1-_5di-hydropyrrol - 2
- nmor phol ijn-4-yl - 1- (41 f*lfluoronethylﬁﬁ%%yl) 1, 5d?ﬁ9dropyrro|5@ one
4-nor phol ifr@-yl - 1- (44trifl uoromet hoxyahenyl )- 1, 5Sdphydropyrrol - 2-ong
1_(3_Ch| orro—4—f-yot Cphgn\ll Y-4-noripholin-4- V| 41 510 di_hydr opyr r%l -2-pne
4-nor phol iin-4-yl -1- (3| & 5- trlnethoxypﬁ@ﬁyl) , 5di B§@r opyf r ol -3 one
1- ( 3- et hylphenyl ) - 4- pi peri di n-1 -yl - p&@lhydropyr§9+ 2- jne 15
2- one

1- (4-fl uortephenyl)=4-piperidin-1-lyl - 1, 5di hydiopyrro

1- (4- chl ojophenyl ) - 4- pRperi di n- 1-lyl - 1ME&i hydriopyrt@d-2-gne 49
1-(4-neth)knhenyl)-4-piperidin-l-yl-lpézzo d hdeﬁﬁ rrolj-2-one
1- (3- chl ofta=4-f1 uor ophenyl ) - 4- pi geri di i<1-yl %dropynwﬂﬁﬁ-one
1- ( 4- chl ol stz )san mubstantes 1- yi - KESAT hy fir opyTg®l ~2-]one 250
1- (4-chl -4-(4- hyl pi idi,p-1-yl)-1 i h | - 2-
(4-c or@gyggﬁgzéﬁfn met hy plperydbgz y J%%Oydrcpyrroo one
Valproate MES 100 0
PTZ 100 30
1) Numbering of the compounds corresponding to the
S examples in Table 3
2) Octanol/water partition coefficient, n = not
measured

3) Mouse i.p.: MES = maximal electroshock, PTZ = s.c.
pentetrazole
10 4) in mg/kg

5) in % of the protected animals

It can be seen from Table 1 that the compounds
according to the invention have anticonvulsive action
15 and exhibit little if any neurotoxicity.

Surprisingly, it has also been found that the compounds
of the general formula 1 have considerable anxiolytic

actions in the animal experiment, without any sedating
20 effects.



- 4-chl or ophenyl ) - 4- (3- met hyl pi peri din-1-yl)-1, 5di hydr opyrrol - 2- one
)-4-(2

(
1- (4-chl or ophenyl -met hyl pi peridin-1-yl)-1,530 di hydropyrrol -2-one
- 1-(4-chl or ophenyl ) - 4- ( 4- et hyl pi perazi n-}-yl) -1, 5di hydropyrrol - 2-one
1-(4-chl orophenyl ) -4-azepam 1-yl -1, 5dijhydropyrrol - 2-one 35
1- (4-chl orophenyl ) - 4- (di et hyl am no) - 1, 5di hydr opyrrol - 2- one - L, e e
.. - 19 '+ 1- (4-chlorophenyl) -4- (bis (nethoxyethyl) amno) -1,
‘5dihydropyéﬂﬁﬁséx£$£qéﬁﬁiﬁﬂﬁﬁin-4-y|-1-pheny|-1,5-dihydropyrrol-2-one. 5
3. Process for preparing conpounds of the general formula 1, characterized
in that a conpound of the general formula 2 OV O ~X)m Fornmula 2 10 where X

i s hydrogeht Hed obla, adm -4 thaylinvebt@éaalilonsy  with f Ly t.hyl or
I5 mis 1to 3is rea@?ggB%Ftﬁfsecondary

triflugo 0 | L,y 0 amine an
ani nes, sggﬁgaﬁéﬁéﬁﬁ%ﬂq?ﬁﬁu{%pgrg&iﬁ§t¥ﬁ%ﬁﬁrﬁ@%iséﬁsdbhe,effeccs
3met hyl pi péni dicdslsl- fethylhei petivad Y4 o edi 4- et hyl pi per azi ne,
20 bis(nethoxye‘%yl)%néﬁetgﬁ% ?ﬁ%lgﬁrﬁﬁéﬁaﬁéing anm ne

azepam digéhélanin%, .
hydr ochl or Ta85754- Opr oBBX¥4F¥r pfepaFhAg§ cemfountheof anlimageneyalf or mul a
1, charactexpaeddi 8ot EAlf F &P 19f gr§3§§ eneral formula 3 - 20
Formul a 3 Fhere 5 x i.s hydrogen, ha oé%n, -%%h%ﬁiy??dcﬁP-Eﬁfatkoxy,
or example °‘by "the compound 1-(4-chlorophenyl) -4-
10 morpholine-4-yl-1,5-dihydropyrrol-2-one (Example 4)

was measured.

Investigation of the inhibition of anxiety in the Vogel

conflict test

15
In this model, continuous access to drinking water is
withheld from rats for a certain time. After this
period, free access 1is given to drinking water, but is
coupled with a mild electrical stimulation. The
20 conflict for the animals is of accepting the electrical

-stimulation or doing without drinking.

The reactions to a conflict situation of this type are
similar to the secondary phenomena of anxiety in man.
25 Avoidance reactions result, which can be suppressed by
anxiolytic substances. As a measure of the anxiolytic
action{ the number of tolerated current pulses of the
animals treated with  substance is assessed in
comparison to the wvehicle-treated control group. The

30 experimental results obtained are shown in Table 2.

Table 2: Anxiolytic action of substances in the Vogel
Conflict Test/rat
X + SEM; *p < 0.05, ** p < 0.01



triflyoronmethyl or trifluoronethoxy, nitro, amne and mis 1 to 3 is
-reacted with secondary amnes, for exanple, 10 norpholine, piperidine,
. 2-met hyl pi peridi ne, 3nethyl pi peridine, 4-nethylpiperidine, pyrrolidine,

4-met hyl pi perazi ne, azepam diethyl am pg, _bi s(nmet hoxyet hyl )am ne and the
correspondi ng am ne hydrochl orides. 155. Pharmaceutical conpositions,
characterizeddin that they conprise, as active substance, at |east one
conpound qfSURftangreral formaikg Ipand, || Chappe@phuaber ] |y

accept abl @ exci pi ents 20| and/ or vehicl gs. Pharnmaceuti'cal co 05735 o S,
characteriized in that thpy conprise, as GRth %%%%?%%cén ft | east pne of
the conpoytitasdlording fo U aim2Z and,| 1T 25 approppgate—physialagi cal Iy
acceptablech%¥pl%?ts angd/ or vehicles. |. Use of 1, Jkﬁydropyrrol-Z-ones of
the fornulfal rleat nent3of varilous fornms of kﬂﬁl epsy. e -
21 8 . Use of the conpo%nds ofi¢ he general , fornul% for the traatnent
of statesjeof—anxiety and tension. 5 9 .| Use of the coﬁbounds according to
claim~ 2|F6REERE treat nent of epi l eptijc disorders. 1 USe of—th
conpounds| aceQkgiapd to ¢l aim 24 qr the+;reatnent of states of anxigty and

tension. [0 11. Process [for preparing di canent s coﬁﬁrising t he cqnpounds
accordingjto clainms 1 and 2, chatacterized in that ati4l east one corpound
according{to clainms 1 and 2 i i xed with 15 phy5|ologecally acceptlabl e
exci pi ents and/ or vehiclles and fornul afed as a nedi ¢ .
n. Al . A5. Ape. A9. A2. A. Al W.[A+CO. 8 0 A@1. Al . A. A. AV9. A2. AE7AI r. A3r. A. A&H $
, <RXFf k X[&g ,
JKCB{qugEfXTcafca]ca]cc]ca]carba]ca]ca]ca]ca]ca]caP@Q]ca]ca]cRa]ca]ca]ca]c
a] ca] ca] cftaheagpanm] calical] caj.gall c alc 12
al 47>HN_aT&b&E| wr mhc”Y] Jica] ca] ca] ca] ca ca]ca]ca]ca]cafca]ca]ca]ca]:a]ca]ca]
ca] calU]ca] cal]ca]ca]calca]ca]c “ajc a]cajca]ca]ca]calz28 i1t »
T H#HSPRRF P(("))) | qIgb]&L@a]ca]ca]ca]ca]ca]cAf%ga]ca]ca]ca]ca]ca]ca]c
a]Ca]Ca]Cq%%ﬁg#gfa}ca}ci]PalﬂPA]ra]ra]ca]ca]ca]ca]ca cajcal))++, ,,t M

ontro - 100
Medazepam 0.3 100

131
78

For the compound of Example 4, even from 10 mg/kg p.o.
an anxiolytic action was detected.

Equieffective doses of diazepam and clonazepam are 1 to

3 mg/kg p.o. and 1 mg/kg P.o., respectively.

For medazepam it was not possible to detect an action

10 in the dose range from 0.3 to 3 mg/kg p.o.

Untreated animals drink significantly less, which means
that they are more anxious than animals which are
treated with anxiety-inhibiting substances. The

15 compound of Example 1 increases the number of
electrical stimulations tolerated significantly from a
dose of 3 mg/kg orally. This effect confirms the good
anxiolytic action of the compounds of the general
formula 1.



V/ W~/ d/ el r/001>1A1r 2 '
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anxiety in rats. J. of Neuroscience Methods 14: 149-

167, 1985; Hogg, S.: A review of _the wvalidity and
variability of the elevated plus-maze as an animal
model of anxiety. Pharmacology Biochemistry and

15 Behavior: 21-30, 1996).
Untreated animals repeatedly try the closed passages.
The inhibition of anxiety is measured by the length of
stay in the open arms as a percentage of the total
length of stay. Treatments with the compounds of the
20 general formula 1 increase the length of stay in the

open arms as a percentage, as can be seen from Table 3.

Table 3: Anxiolytic action of substances in the

elevated maze test/mouse

25

Treatment Activity in %

Control: 100
Compound 4: 1 mg/kg 128 (p < 0.05)

3 mg/kg 110

Control: 100
Compound 4: 10 mg/kg 158 (p < 0.05)

30 mg/kg 129

Following intraperitoneal administration  of the
compound of Example 4, the proportionate length of stay

in the open arms is increased significantly.
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20
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%%Y% ) 1%{%&%@5&& " 18 M—@F%%OO/(Z& QOL%@S of the

general formula 1 have a considerably w1de3: therapeutic
spectrum. '
In the Vogel Conflict Test and in the elevated maze
test, for example, the therapeutic index for compound 4
> 50. In contrast, the therapeutic index of diazepam in
the Vogel Conflict Test is 13.

The examples below serve to illustrate the invention in

more detail, without limiting it.

General procedure for preparing the compounds of the

formula 1 and their tautomers according to Table 2,

Examples 1 - 22

30.0 mmol of the compound 2 (Process A) or the compound
3 (Process B) are dissolved in the appropriate amine,

preferably in 5-10 ml per g of Compound 2, and admixed
with the appropriate amine hydrochloride, preferably 1-
3 g, and the mixture is heated. After 4-12 hours at
100-150°C, the reaction solution is cooled and the
crystalline product is filtered off. Amine-

hydrochloride can be removed by washing with water, and

‘the resulting crude product is recrystallized from a

25

30

suitable organic solvent, preferably acetic acid and
isopropanol.
Alternatively, the crude product can also be purified

by chromatography.

Table 4: 4-amino-l-aryl-1,5-dihydropyrrol-2-ones,
Examples 1 - 24

Compound | X Y Process/ |m.p. (°C) | Recrystal-
Yield in liZation from:
(%)

1 2-Cl morpholine B 22 154-156 Isopropanol

2 3-Me morpholine A 18 121-123 Chromatography

10 10
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lization
7 4-OMe | morpholine A 37 198-202 Isopropanol
8 4-CF, morpholine A 54 205-207 Acetic acid
9 4-0CF, | morpholine A 49 148-153 Without
recrystal-
lization
10 3-Cl- | moxrpholine A 51 162-166 Without
4-F recrystal-
lization
11 3,4,5 | morpholine A 54 179-182 Isopropanol
(OMe) 5
12 3-Me piperidine B 15 117-123 Without
recrystal-
lization
13 4-F piperidine B 14 214-216 Chromatography
14 4-Cl piperidine A 60 20-212 Without
recrystal-
lization
15 4~Me piperidine A 68 174-177 Without
recrystal-
‘ lization
16 3-Cl- | piperidine A 63 185-196 Chromatography
4-F
17 4-Cl pyrrolidine | A 51 223-227 Without
recrystal-
lization
18 4-C1 | 4-Me- A 57 154-196 | Acetic acid
piperidine
19 4-C1 3-Me- B 19 188-189 Isopropanol
piperidine
20 4-Cl 2-Me- B S 181-185 Chromatography
piperidine
21 4-Cl 4-methyl- A 42 194-197 Chromatography
piperazine
22 4-Cl Azepam B 30 182-185 Isopropanol
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dihydropyrrol-2-one
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11.

Process for preparing medicaments comprising the

compounds according to claims 1 and 2
14

characterized in that at least one compound

according to claims 1 and 2 is mixed with

15 physiologically acceptable excipients

vehicles and formulated as a medicament.

and/or



