Novel i nidazol i ne- 2, 4-di.ones havi ng anti convul si ve activity, which
contain an ort ho subst ituted ar(al k)yI radical in the 1-position, and

processes f ot Lae | Buoihigon sakateavio
i m dazol i ne- 2, d| ones :\:}\ﬁéé‘ﬁé‘iﬁé £-dion sive

cont ain an ortho- slltut r
radical. in theaCtintﬁosWPF-Gﬁ‘ AR c 8D RTERRT "‘?"b?'é’pta‘?%? oft* é%gkﬂ\'é‘
use as pharmacgadical apentind on gt renindf pdctiss@aleforof thedr
central nervous s stem in particul ar of epil epsies of various forns.
1- Aryl i mi dazol PREE3TAHPBnes are known which can be - prepared by
reaction ofs arylglycines with urea (Ber. 10 15 2045 (1970); Khim
CGeterosikl. Sogd. 1978, .87 : 88029 RALAgSI um
cyanate (J. p?ﬁqe 10SEh nt%.c)rl 13%3%%% to %aezéﬂl 435%48 crlmlgzatlon of
N- acyl ur et hanesottring Ia@s onghs- sulpsyltmgsyi ar (alipkyl kﬁéﬁ%caﬂr otRsébe
exclude the prepgiedsfn ocllsddn dazolimer. %r@ba&a%m\mla:ﬁu reeakai n

an ort ho- ituted aryl radical in the
| m dazol i ne- 2, 4s€i od®s P%Wﬂﬁeuﬁhcalor?HSn§€rbstfPFut Ehe LYERERSPLr afc

in the 1- @Qﬁ'thQOPééfsngk'Qﬁﬁ$ Eént F83C hekdugntdystumy in parEdbhﬂemﬁDre

a l-aral kyllmdazoll,ne 2, gne whi ch 1S ortho-substituted by a
met hoxy group oh emel %Eﬁi?? of VRR4pPEs fPI™Fescribed (JP 05178802). 30
1- Aral kyl i m dazol i ne-2, 4-diones can be obtained when appropri ate

ar al kyl gl yci neg £’5 g?r_ é%zgug ng ?am bhes e %%edmlgpl PRLASSigMm

cyanate and th acetlc aci d contal ni ngz hydr ogen
chloride (J. prepereddwnreattlpmhﬁ yargkglycines awitRonversiiBeractilon is

not nmentiqred 95,8uUq989%H5d Knid Orc@P¥r8EikheSSLAPOUNMS, 87), sodium

cyanate (JP 05178802) or potassium cyanate (J. pr.

Chem. 1926 (113), 233) or by cyclization of
N-acylurethanes (Drug Res. 1968, 1(1), 189).

The known précesses exclude the preparation of

20 imidazoline-2,4-diones which contain an ortho-
substituted aryl radical in the 1l-position.

Imidazoline-2,4-diones having an ortho-substituted
phenyl radical in the 1l-position have not been
25 described until now.

Furthermore, a l-aralkylimidazoline-2,4-dione which is
ortho-substituted by a methoxy group on the benzyl
radical is described (JP 05178802). '

30 1-Aralkylimidazoline-2,4-diones can be obtained when
appropriate aralkylglycines or aralkylglycine esters
are reacted with potassium cyanate and then cyclized in
glacial acetic acid cohtaining' hydrogen chloride (J.
het. Chem. 11, (1974)).

35
An anticonvulsive action is not mentioned or suggested
for any of these compounds.



2. A multiplicity of conpounds having anticonvul sive activity are
known. However, even today not all epi l eptic disorders can be treated
satisfactorily. 5 The invention is thus hased on the object of making
avai l abl e novel conpounds havi ng favor abl e phar macol ogi cal
properties whi gh AN 3§18y edoff Olcompor@i® P! Bav 8fig e dintd vy IFiiaNg
antiepileptic activity. 10 " Accordin to the resent . i nvention,
these novel 2acti¥ipBundLear KRR ( al g?VFVﬁFdaZ(ﬂ & 2£294Y onBStor e
general formul @plleptic disorders can be [tegdted satlisfactorilyn which 20
X = C[err]-C[err]-aFkyI, trifluoronethyl or hal ogen .and Y = hydrogen or
hal ogen. The nunber of CH2 groups is either O(1l-arylim dazoline- 25
2, 4- di ones)s or Thél-iareetylomi dazothue- hakeall ones)the objeptanpf esnading
conpounds of t | for I [si i ch : mentd QRGNS
30 1-(2, 3-di CE%?%%%%%W )i nﬁmc’j%‘?lm i nef:%}“fpallngrg; HEYLRG s i

1- (2, 6- di chl or ppaenacplegdsadl ipeopent iggnahich can be employed, for

1- (2-chl or ophepyLhpFedazgl mdericatedit¥having antiepileptic activity.

10 'According to the present invention, these novel
compounds are 1l-ar(alk)ylimidazoline-2,4-diones of the

general formula 1

M, N
o A

15 - N

in which

20
X = C,-C,-alkyl, trifluoromethyl or halogen and
Y = hydrogen or halogen.

The number of CH, groups is either 0(l-arylimidazoline-
25 2,4-diones) or 1(l-aralkylimidazoline-2,4-diones).

Examples of compounds of the general formula I [sic]
which may be mentioned are:

30 1-(2,3-dichlorophenyl)imidazoline-2;4-dione
1-(2,6-dichlorophenyl) imidazoline-2,4-dione
1-(2-chlorophenyl) imidazoline-2,4-dione
1—(4—chloro-z—methylphenyl)imidazoline—2,4-diohe
1- (2-fluorophenyl) imidazoline-2,4-dione

35 1-(2-chlorobenzyl)imidazoline-2,4-dione



(4-chl oro-2-nmet hyl phenyl )i m dazol i ne- 2, 4- di one
(2-fl uorophenyl)i m-dazol i ne- 2, 4-di one 35
(2-chl orobenzyl )i m dazol i ne-2, 4-di one 3
3 1- (2, 6-di fl uorobenzyl )i m dazol i ne-2, 4-di one 1-(2,

6-dich|drobenz¥L32ingggggkggk%ﬁg 19 aﬁplin G Hiwhd 0 the present

1-
1 -
1=

i nvention, the cdipoun ener a ormula '1 can be prepared by a
novel procéséZbﬁ-déQ@ﬂp@WhﬂnﬂﬁiiMmyﬁiﬂﬂik?3ﬁ244ﬂ§kﬂﬂﬁwaj fornula 2
[err] 10 i n which 15 X = (Jerr]-Cerr]-alkyl, trifluoronethyl

or hal ogen Y = hydrogen or halo Wi c

en, . th chl orosul f onyl
i socyanate.  Agcopdipgr atb‘Py,tr{%ePFgﬁﬁPForFrf‘?rb%ﬁql?edtg’lﬁt ?‘ﬁmﬁog?ﬁi%/erﬂf at
tenperaturgs behueegend®her r fermallal2f)| ecah C. béuiprdparad! vent 2  novale

pref erably hal ogenated aliphatic hydraqcarbons, for a ne
chloride, chl oP PS?ﬁFarFaycaﬁe@o%mr}/ Pgt f\'a*éﬁ cﬁq"}i)@ur}grsorré i g‘%ﬁ%d car aglns
s

such as benzen€ozZmulan@ toluene, as well as aliphatic ethers such
as - diethyl ether, tetrahydrofuran and 1, 4-di oxane are al so sui t'abl e
sol vents. '
X
‘ ) n=01.
(CHn=NH m=01234
) CH;-COOR R = H, Alkyl
10 m
in which
15 X = C,-C,-alkyl, trifluoromethyl or halogen

Y = hydrogen or halogen,

with chlorosulfonyl isocyanate.

20 Preferably, the reaction is carried out in a solvent at
temperatures between -20°C and 120°C. Suitable solvents
are preferably halogenated aliphatic hydrocarbons, for
example methylene chloride,: chloroform and carbon
tetrachloride. Aromatic hydrbcarbons such as benzene

25 and .toluene, as well as aliphatic ethers such as
diethyl ether, tetrahydrofuran and 1,4-dioxane are also
suitable solvents. ' '

1-Aralkylimidazoline-2,4-diones can also be prepared
30 analogously to J. het. Chem. 11 (1974).

The compounds according to the  invention are suitable
for the preparation of pharmaceutical compositions. The
pharmaceutical compositions can contain one or more of
35 the compounds accordihg to the invention. The customéry



1- Aral kyl i m dazol i ne-2, 4-diones can also. be prepared 30 analogously to
J. het. Chem 11 (1974). The conpounds according to the invention are
sui tabl e for the preparation of pharnmageutical conpositions. The

phar maceuti cal -conpositions can contain one or nore of 35 the conpounds

according to tLﬁ%&r@&é%ﬁ’balThS%iEg%;?fl?fsy.and auxg.liari s can be u?%%

4 pharmaceuti excli plrents an aries can be used to prepare
phar maceut i cal §&r @repayeriie phpranarsittieehtBreparaeiend: ni st ered
parenterally (for exanple i ntravenously, i ntranuscul arly or

subcut aneousl y) or orally. The adm njstration, forns_can be preaﬁred Pg
processes whi cifbe gPedicgBaBEE| ISRR RAowAMindREeredsParanyerally (for

pharmaceuti cal gdaagliece.  Hhigrepm@iisy accor diivgt famideulawbpt i on heve
strong anti convul si vte act is(;ﬁ,. Thec¥%ﬁ e tested for their anticonvul sive
action in vivo SYRGHEanepuslyy Q¢ *to mice according to the -

i nternational | h=usadminysstrantend fiozimas naan Wbek beepafied Ethy Ipirod82s€4992)

and Anti epil eptvjhciT% ugs?ﬁéel'hi rgeﬁgralﬁvehég{&%&_ (Ng%q/gj{or iéu(slz%%@ry( Tabig 1).

For exanpl e, orpoun

di f 1 uor obenzyl phemheasutiics] prfiatriadein t he nouse the ED50 (i.p.) for the
maxi mum el ect roshock was determned to be 36 ng/kg, the EDJerr] in the s.c.
pentetrazol e test was determ ned to _be 50 ng/ kg and the NT[err] (i.p.) for
t he neur ot oxi ciThe waSMAEHBAR RIFAHING 129 nEhRg. inveant iQhpBAVEors E6PRS: s,

known anti epi | epidicornalsidfe Gddigmzepi ne and cal ci um val proate are active

ei t her _ . . . . . :
They were tested for their anticonvulsive action in
vivo after i.p. administration to mice according to the
internationally customary standard (Pharmac Weekblad,
Sc.Ed. 14, 132 (1992) and Antiepileptic Drugs, Third

Ed., Raven Press, New York (1989) (Table 1).

For example, for the compound 8 (1-(2,6-
difluorobenzyl) imidazoline-2,4-dione) in the mouse the
EDg, (i.p.) for the maximum electroshock was determined
to be 36 mg/kg, the EDg, in the s.c. pentetrazole test
was determined to be 50 mg/kg and the NT;, (i.p.) for
the neurotoxicity was determined to be 123 mg/kg.

In comparison to this, known antiepileptics such as
carbamazepine and calcium valproate are active either
in "the maximum electroshock model or in the
pentetrazole test.



in the maximum el ectroshock nedel  or in. the pentetrazole test.

5 Table 1 Conpound accordi ng log p[err] - Test[err] "Dose[err]
Action[err] to Exanples 5 MES 300
100 1 0. 49 ' PTZ : 300." .
0 Table 1 MES 100 100 2
1.16 PTZ 100 100
MES _ 30 100 3 0.6
PTZ 13§°mp°3nd 100 _ MVES 100
100 4 accordin 2) P 3) 1 4) . __5)
VES T g 10&og P 5 %Sto. 86 BBse A on
Egé A 3JEXamp}e§n 100 : MES 30
100 S MES100 309 10( 19?
1. 44 1 0.4 pr7 100 - 10(
MVES 1po_ 100 8 PTZ9. 63 300 0
PTZ 1P0 100 MES 100 VES 100 30
100 -9 2 1.16 PTZ 30 100
PTZ 100 100
MES 30 . 100
3 0.69
PTZ 100 ' 100
MES 100 100
4
PTZ 100 100
MES 30 100
5 0.86 '
PTZ 30 100
MES 30 100
6 1.12
PTZ 30 100
MES 100 100
7 .1.44
PTZ 100 100
MES 100 100
8 0.63 o7
PTZ 100 100
MES 30 100
9
PTZ 30 100
5
Comparison Test? Dose®’ Action®
substance - :
. MES 100 : 100
Carbamazepine _
PTZ - 100 0
MES 100 0
Valproate )
PTZ 100 30




Conmpari son : Test[err] Dose[err] Action[err] substance

VES 100- ' 100 Carbanazepi ne PTZ
100 0 VESS 100 0

Val proate PTZ 100 30 .,

6 - Not es fwbtéabferlTable 1:1) For nunbering of the conpounds see
wor ki ng exanpl es 5 2) Cctanol/water partition coefficient

3) MES . = maxi nrum el ectroshock, PTZ = S.cC.

pentetrazol e 1@) Féyr inumbgking of 5)thén mosounss)r ofeet edIKind s

15 The prepar at ie%gm?fletshe novel conpounds according to the

I nvention wll be i strated with the aid of exanples. Gener al

procedure fr the preparation of the conpounds 20 of the general fornula 1

Exanpl es 1-9, 2§CCOb@EEﬁoH?waterTﬁﬂﬂiﬁﬁion coefE it of N-arylglycine
ester of the general formula 2 are dissolved in 250 m of

di chl oronet hane. 0.25 mol of 25 chlorosul fonyl isocyanate is added
dropwi se at 3) MES = maximum electroshock, PTZ = s.C.
pentetrazole
10

4) in mg/kg
5) in % of the protected animals

15
" The preparation of the novel compounds according to the
invention will be illustrated with the aid of examples.

General procedure for the preparation of the compounds
20 of the general formula 1 Examples 1-9, according to
Table 2.

0.2 mol of N-arylgl?cine ester of the general formula 2

are dissolved in 250 ml of dichloromethane. 0.25 mol of

25 chlorosulfonyl isocyanate is added dropwise at a
temperature of -15 to -20°C. After a reaction time of

two hours, precipitated sulfamoyl chloride is separated

off (for polysubstituted aryl radical) or the methylene
chloride is distilled off to dryness (monosubstituted

30 aryl radical). The solid residue is stirred at 80°C for
one hour with 300 ml of water. After cooling, the
precipitate is separated off and then heated under
reflux with‘200 ml of 20 percent hydrochloric acid for

- two hours. The clear solution is cooled in an ice bath

35 and the crystal magma obtained is recrystallized from

'~ ethanol.



tenperature of -15 to -20[err]C. After a reaction tinme of two hours,
preci pitated sul fanoyl chloride is separated of f (for polysubstituted
aryl radical) or the nethylene chloride is distilled off to dryness
(rmonosubstituted 30 aryl radical). The solid residue is stirred at

80[err]C for gen@Ra1NProdMdir308oh! ok Weardfis §90|th@9 cdriounds
precipitate is separat ed off an%Pt hen heated und]Se flux with 2%9
0 S

of 20 percent R¥drbRe| GETLC d grula {4 s 1ffs? cI eﬁ?cgﬁﬁibf‘g

cooled in an irggphatlz 35 and the crystal magna obtained is recrystallized

from et hanol . 7 Gener al

procedure for the preparation of the conpounds of the general fornula 1

Exanpl es 6-9, anadodiouglyo to Jabhet2 CﬁemAnalbganﬂXA)t,o 9..2hemol @fem

11 (1974), O I ar gI S th al of la 2
Nzg@:tlk?&g%ycﬁt akkyl '\g}% :%Pé;)e‘lfal ?.8%'&%1 2 %{f@ iy

are di ssol ve ercen ric aci 0. 25
pot assi um cyandtiesodiveso| iad ‘i(h n®£f of33 Pemte@it hﬁdliP%W?raﬁdéEFl

c opi se al 1 05 TREr W2 ot Qe b Sty s asBo1veR! Lan Sl ALl bt |
C

extracted with orof grm_ the _organi c phase is segarated of f and the

chloroformis Mé¥%s¥ed b9 &LOMUY apfeR 'I‘?’P@’Eﬂ’%%erééﬁ dteom temPSARHYRat ed
at 100[erri& fwfttewo NSy t Bhé0@edictdfon ma'é’éﬁ’i&lreagfdkdmmlmﬂm

acid. After cooli.n the 15 solid product is separatedof
recrystallized tH?‘?olorgag g‘ﬁ‘ls BAR 8%%0 and the o

Y m p. ([erk:]hGQ)orof‘élmi Cl.s( %emoved by dllstlllat@on The oily I—:t‘es:.due 186

6_1& ther? Egiteg at §%§,C for lt_5v§% hours vgi%h 10|0: ml 3be

859 c 6625% strength hydmpchlowgq erggid. 4 Adfiter coobiyg, the
61 156 solid ﬂroduct Gs sepﬁrated ofi®Sand recry?s%allized from
1 a . e6-d 164 67
ethanol.
Table 2
Example No. n X Y m.p. (°C) Yield (%)
1 o Cl H 186 65
2 0 Cl 3-Cl1 155 55
3 0 Cl 6-Cl 182 43
4 0 F H 159 66
5 0 CH, 4-Cl 202 61
6 1 Cl H 155 ‘ 72
7 1 Cl 6-Cl 164 67
8 1 F 6-F 138 69
9 1 CF, H 165 66




»
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8 1 F 6-F 138 69 1

CFlerr] H 165 66 Paréﬁf‘trarﬁﬁ””"——"

8 1. Novel conpounds of the gene&al f or mul

[err] in which 10 Cerr]-Cd err] ﬂmm/ mﬂ“" “”UIumst hyl
or hal ogen andpatenty &1hyfE0gen or halogen ¢ Conpdunds *
according to claiml1, 15 1-(2, 3- dlchlorophenyl)ln1dazoI|ne 2, 4-di one

1- (2, 6-di chl orophenyl )i m dazol i ne- 2, 4-di one

1-(2- chlorophenyl)ln1dnéoélneeﬂpéuddsnef the general formula 1
1- (4-chl or o- 2- et hyl phenyl )i m dazol i ne- 2, 4-di one 20.

(2-fl uorophenyl)i m dazol i ne- 2, 4-di one

2- chl or &enzyl )i m dazol i ne- 2, 4- di one

2, 6-di fl uorobenzyl )i m dazol iype- 2, 4- di one

E

(2, 6-di chl orobenzyl )i m dazolf ne- 2, 4-di one 25 3. Process for the
eparation of the conpoung t he eneral formula 1, characterized in
a .

;
hat a [sic] conpoun((jY (%lgﬂe*a ormula 2

In n=01

oﬂi

1-
1-
1-
1-
p
t

o M=01234

in which
10
X = C,-C,-alkyl, trifluoromethyl or halogen and
Y = hydrogen or halogen.
2. Compounds according to claim 1,
15

1-(2,3-dichlorophenyl)imidazoline-2,4-dione
1-(2,6-dichlorophenyl) imidazoline-2,4-dione

1- (2-chlorophenyl)imidazoline-2,4-dione

1- (4-chloro-2-methylphenyl) imidazoline-2,4~dione

20 1-(2-fluorophenyl)imidazoline-2,4-dione '

1-(2-chlorobenzyl)imidazoline-2,4-dione
1-(2,6-difluorobenzyl) imidazoline-2,4-dione
1-(2,6-dichlorobenzyl) imidazoline-2,4~-dione

25 3. Process for the preparation of the compounds of
the general formula 1, characterized in that a [sic]
compound of the general formula 2

X

n =01
(CHz)n"NH = ‘ 4
Q CHs-COOR m=0,1,2.3,

30 e



[Err] ~ i n which X =(derr]-Cerr]-alkyl, trifluoronethyl
——aFe—%eacted—wrrﬁ—’

or hal ogen and Y = hydrogen or hal ogen, 5

chl orosul fonyl isocyanate in an organi 2 sol vent at te era

-20[err] C and 120[err] C. 10 4. Pharnaceu

characterized innwhicht hat, as active substance, st one
conpound of the general fornmula 1 and, if approprlate pharnaceutlcal
exci pients and auxiliaries. 15 5. Phar maceuti cal preparations

according to cKarnmC:-Cs-Rldek acteifeoromethyl  onshategen apdst ance, they
contain at |eagt 059dgggggeo&ogﬂgggg§1accord|ng to claim2. 20 6.

Use of the compound3 of the general fornmula 1 for the production of
medi cament s for the treatnment of epi | eptic disorders. 7. Use
of the conpoungdseaca@=ted t owetRi McAlbost £dhiA Prosbeianacef TR caments
for the treatnen%angg sol é&éﬂnéé:cgéﬁgggétures between -20°C ard
120°C. '
10 4. Pharmaceutical preparations characterized in

that, as active substance, they contain at least one
compound of the general formula 1 and, if appropriate,

pharmaceutical excipients and auxiliaries.

15 5. Pharmaceutical preparations according to claim
4 characterized in that, as active substance, they
contain at least one of the compounds according to

claim 2.

20 6. Use of the compounds of the general formula 1
for the production of medicaments for the treatment of
epileptic disorders.

7. Use of the compounds according to claim 2 for
25 the production of medicaments for the treatment of
epileptic disorders.



