s NOYAL 1,2,4-TRI AM NOBENZENE DERI VATI-VES- AND PRCXZESSE%Z F & Pﬂj@;&
PREPARATICN The production of 2-carbethoxyamino-5-(2,4,6-trinethyl- ros
benzylsahi no) ani | ine:or the hydrochl oride thereof (conmpoyngy
in the journal Chenmiker Zeitung 103 (1979) on page «390. Thlsts ShHBEEN

contains no data relatlng to any pharmacol ogi cal action ound.
This inventjon_ ft es .to. the subj tter defined by the patentﬁcla_ns
The conpoun%%pé? a W@}a{"b”qbﬁaz‘?'ﬁvg‘?ﬁlvé V§|sea”d processe! for ‘thel '

In Chemiker Zeitung 103 (1979), pages 6-13 there is described a
proceés for the prepération of 1-amino-2-carbethoxyamino-
6-(2,4,6-trimethyl)benzylaminopyridine and of its hydrochloride
(compound 81). There is no disclosure or teaching in this
literature reference of any pharmacological activity of this
compound.

The invention relates to items defined in the claims.

The compounds of the invention are pharmacologically active. In
particular, the compounds of the invention have anticonvulsive,
antipyretic and muscle-relaxant activity. In addition they also
have a specific peripheral analgesic activity.

It is a thus an object of the invention to provide compounds
with favourable pharmacolocical properties which can for example
be used as anti-epileptic, muscle-relaxing,

fever reducing and peripherally analgesically acting
medicaments. '

The following explanations provide information on important

examples:

The alkyl groups, halogenalkyl groups, alkenyl groups, alkynyl
groups, alkoxy groups, alkylamino groups, alkanoyl amino groups,
alkanoyloxy groups and alkanoyl groups in general in Formula I
can be straight or branched. The same also applies to alkyl and
alkyloxy groups (= alkoxy groups) if these are components of
more complicated radicals for example in the form of a
monoalkyl- or dialkylamino group, alkanoylamino group,
alkoxycarbonylamino group, carbalkoxy group, alkylcarbonyl group
- and analogous groups. In the case of the C3-C7—cycloalkyl
group this is preferably cyclopentyl or cyclohexyl.
C,-Cg-alkenyl preferably represents allyl. CZ—CG-alkynyl
preferably represents propargyl.
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phar macol ogi cally active. In particular, the conmpounds according to the
i nyention have anticonvul sive, anti pyreti-c2and nuscl e-rel axing effects
They furthernore have a specific peripheral anal gesic actii®BHEFhBADBEEEt| of
the invention is thus to provide conpounds with favourabl e HERLAGEDI| 0gi clal
properties which may, for exanple, be exploited as pharmaceuti cal '
preparations havjng antiepileptic, nuscle-rel axing, antipyreti¢ and

peri pher aﬂ%g}@é&é}%ﬁ ARG AT EXONIGG N HTORFPENIET SAECEFBEI P8 t ant
exenpl i fi opdiioiaul aihechalldeyinediciiFLudidnegemdal kikyQr augs alxbkenyrogpsugs,

such or as components of groups of more complicated radicals

consist in particular, of 1-4 carbon atoms, preferably 1 or 2
carbon atoms. Alkanoél groups, such as alkanoylamino groups or
alkanoyloxy groups consist in particular of 2-4, preferably 2-3
carbon atoms. Alk consists in particular of 1-3, preferably 1 or

2 carbon atoms.

Particularly favourable properties are displayed by those
compounds of formula I where Ry represents hydrogen,
C1—C5-alkyl or Cy-Cg-alkanoyl, R, hydrogen or

C1—C5—alkyl, R4 and Rg hydrogen, R C1—C6-alkoxy, |
the alkylene group Alk is directly bound to the nitrogen atom
(n=0) and represents CH, and Ar represents a halogenphenyl
radical preferably fluorophenyl (for example 4-fluorophenyl) or
a trifluoromethyl radical (for example 4-trifluoromethylphenyl).

Those compounds of formula I which contain asymmetrical carbon
atoms and generally occur as racemates can be split into the
optically active isomers in a manner known per se, for example
using an optically active acid. It is, however, also possible to
use an optically active starting material from the outset, the
end product then being obtained in a correspondingly optically
active or diastereomeric form. The present invention thus also
comprises the D- and L-form as well as the DL mixture in the
event of the compound of formula I also containing an
asymmetrical carbon atom and in the event of 2 and more _
asymmetrical carbon atoms also the corresponding diastereomeric
form.
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al kynyl groups, al koxy groups, al kylam no groups, al kanoyl am no groups,

al kanoyl oxy groups or, generally, al kanoyl 3Jjr-oups occulr f a
| may be linear or branched. The sane also applies to $|}§?ﬁg§ﬁi§§§f$§x4
groups (= al koxy groups) if these are a constituent of

conposi ti ofe géﬂalﬁ énréggtEfonEB;xdi‘tE’BHQaghal%nofzhg atkyLagino group,
al kanoyl am n rou oxycar am no grou car g group
aIkyIcarboﬁ?Feﬁiéhﬁrahheaﬁaﬁogseéugﬁéuﬁg ¢ﬁ@ut?e¥r?*%1@P ?1%?@I6%I§§Pe
group i s pggkAr bl ¥nCyREOREPRHYLFOEREY S samﬂ Thiesile Sl 8£rEnal ray!

r ef er abl means al |l yl err err] | r ef er abl S
P ysubstancesycan e tLagLferred bac% 1gto the bzses En a manner

known per se, for example with alkali or ion exchangers. Salts
can be obtained from=the latter by reaction with organic or
inorganic acids, in particular those which are suitable for
forming therapeutically useful salts.

The compounds of the invention are suitable for the preparation
of pharmaceutical compositions. The pharmaceutical compositions
or medicaments may contain one or more compounds of the
invention. The conventional carriers and auxiliary substances

can be used to prepare the pharmaceutical formulations.
With regard to process a) (Reduction of the nitro group)

Catalytic hydrogenation has been found particularly suitable for
reduction according to process a). The following catalysts may,
for example, be used: Raney-nickel, precious metals such as
palladium and platinum as well as compounds thereof, with and
without carriers, such as for example barium sulphate, calcium
sulphate and the like. It is advisable to carry out the
hydrogenation of the nitro group at temperatures between 20 and
100°C and a pressure of about 1 to 70 bar in a solvent.
Particularly suitable solvents are for example
Ci-C4-alkanols, C,-C4-diols and their lower alkyl
ethers, cyclic ethers such as dioxan, Eetrahydrofuran, methoxy
. ethanol, water, aromatic hydrocarbons (benzene, toluenes,
xylenes) as well as mixtures of these agents. It may in some
cases be of advantage for the subsequent isolation of the
reduced compounds if drying agents such as anhydrous sodium or
magnesium sulphate are added to the mixture to be hydrogenated
at the outset.
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propargyl. The hal ogen atons are chlori ne, fronine or fluorinpe
particular chlorine and fluorine. As such™of "as a

groups-of another conposition, the al kyl and al koxy g o‘ps REPLAS '
consist of 1-4 C atons, preferably 1 or 2 C atons. Al Kare groups, such as

for exanpl @nal kaRekkaB %y, RN eVer? K388YbEX¥aBLOUBSoLE with nascent
hydrogen for example zinc/hydrbchloric acid, tin/hydrochloric
acid, iron/hydrochloric acid or with salts of hydrogen sulfide
in alcohol/water at about 70 to about 120°C or with activated

aluminium in aqueous ether at 20 to 40°C or with tin
II-chloride/hydrochlbric acid or with ammonium formiate. If a
starting material is used which contains an oxo group (for
example alkyl carbonyl) it may be appropriate to protect this
oxo group by conventional acetal formation (for example in the
form of the ethylene acetal). This applies in particular to
catalytic hydrogenation.

The reaction product obtained in this manner is usually
immediately reacted in the reaction mixture obtained with a
compound suitable to replace a hydrogen atom of the amino group
obtained by the reduction by the group -COR3 without it being
necessary to isolate the reduced compound. This applies in
particular in the case of catalytic hydrogenation. The compound
obtained by reduction of the nitro group can of course also be
isolated and the -COR3 group can then be introduced.
Introduction of the -COR3 group can be effected in the manner
conventional herefor using conventional reagents in particular
halides of formula Hal-COR3y (Hal = Cl, Br, I). Examples of
such reagents are: Cy-Cg-alkylhaloformates (for example

ethyl esters such as chlorine, bromine or iodo ethyl formates),
-phenyl esters or Hal-CO-OAr. If R3 is a C1—C6—alkyl

group, acylating agents that may for example be considered are
the halides (chlorine, bromine, iodine) or anhydrides of
C1—C5—alkyne carboxylic acids, CZ—Cs—alkene carboxylic

acids, Cz—Ca—alkyne carboxylic acids or acids of the formula
ArCO,H. It is also possible to use as acylating agents halides
of the following formulae Hal-CO-NH,,

Hal-CO-NH-C;-Cg-alkyl, Hal-CO-N{C;-Cg-alkyl), or

Hal-CO-NHAr, if the radical Ry has one of the given amine
functions.

This Sheet Has Been Replaced

KA




particul ar consist of 2-4, preferably 2-3 C atons. Ak in particular
consists of 1-3, preferably 1 or 2 C atoms5 €onpounds the fornula I
having particularly favourable properties are those i1} TiisGREEF &iAEseRRNPL €S
hydrogen, Cerr]-Cerr] alkyl or C2-C6 al kanoyl, R2 dénot esrépydeggen or
Cerr]-Cerr] alkyl, Rerr] and R err] denote hydrogen, R errj—denote
Cerr]-Cerr] al koxy, the al kylene group Alk iis directly attached to the
ni trogen akRfn Y& ELDH)CAFRPUHRGH Fagh| VERd Af-S@ebGt SOtRIRECodEnopheny !
residue, pEsdesaiondl ueiidedon( icompoxadsl ©f4 Formle- Ipkéueyle) Ryr ia
trlfluoroq?}ggé~£ Séé%”ééféHe62§¥“%yef%h%%&%k”%&%%?%ﬂ%k%ﬂ%ﬂy')-

C1—Cs-alkylamines, Cm—cs-dialkylamines or amines

NH,-Ar. '

These reactions preferably occur under pressure (10-50 bar) at
temperatures between 0 and 220°C, preferably 100 to 200°C in an
inert solvent or dispersing agent. Agents of this kind that may
for example be considered are: lower aliphatic alcohols (1-6
carbon atoms such as propanol, isopropanol, butanol,
methoxyethanol), lower aliphatic ethers (diethyl ether,
diisopropyl ether), aromatic hydrocarbons (benzene, toluene,
xylene), cyclic ethers (dioxan, tetrahydrofuran), esters of
lower aliphatic carboxylic acids with lower aliphatic alcohols,
amides and N-alkyl-substituted amides of aliphatic
C1—C4—carboxylic acids (dimethylformamide,

dimethylacetamide), C1-Cs-dialkylsulfones (dimethylsulfone,
tetramethylenesulfone), C1—C6-dialkylsulfoxides
(dimethylsulfoxide) as well as other aprotic agents such as
n-methylpyrrolidone, tetramethylurea, hexamethylphosphoric acid
triamide, acetonitrile as well as mixtures of these agents. This
acylation may optionally also occur without the use of a solvent
or dispersing agent. Without such an agent the reaction occurs
for example between 0 and 200°C, preferably between 100 and
200°c.

Since the free amines of formula I where the group -CORj3 is
hydrogen are sensitive to oxygen, working is preferably in a

nitrogen atmosphere.

In general the reaction components are reacted in molar amounts.
It may, however, optionally be appropriate to use one reaction
component'in slight excess. The reaction may optionally be
carried out in the presence of basic or acid-binding agents.
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Those conpounds of the formula I which contain asymetrical carbon atons

and general |y occur as racemates may be re olved into t NegRP active
i soner's in a manner known per se, for exanple using an opt| ‘
acid. It is, however, also possible to use an optical | y—astd
mat eri al heeo tye e a ﬂﬁ& 3 PET
corresponé?ng %p??cyﬁfg *ﬁv%ﬁ%? @Qgs%g?e%ﬁgﬁé&gﬁﬁﬁﬁggﬁ%e r%%ent

i nvent i onippugaaisocrn Pnééglﬁheaﬂﬁnéﬁdsﬂcho¢ﬁ1%meﬁh%rE& %ﬁ&%u?%t?% ®he
event thaslﬁaléﬁxﬁast:&hca&agoﬁieabocaykan nméhﬂcocsmomehpiné heafehiul a |

and, in the even% 2 and npre_ asy nnetrkc
carbonates or organic basis such as pyridine, tertiary amines

(triethylamine), piperidine, alkali metal alcoholates, alkali
metal acetates or also triethylphosphate. The alkali metals are

in particular sodium or potassium. It is also possible to work
under phase-transfer conditions i.e. with the addition of one or
more long-chain amines such as a benzyl tributylammonium

halide, a tetrabutyl ammonium halide or benzyl triphenyl
phosphonium chloride.

Particularly when haloformates or derivatives thereof are
employed, the basic condensation agents used may be tertiary
amines, alkali metal hydroxides, alkali metal acetates or alkali
metal bicarbonates.

The additionally available amino groups can for example contain
a conventional amino protection group. Protection groups of this
kind can be split by solvolysis or hydrogenolysis after

complétion of the reaction.

Starting materials of general formula II or III may for example
be obtained as follows. '

1. By reacting a compound of formula VII or VIII

H2N Noz
VII
NR1R2
N02
VIII
HZN NRIRz
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C atons, also the correspondi ng dlastereon?rlc forns. DegeTws -
process conditions and starting subst ancés
formila | are obtained in free formor in the formof the 33 ACER Of .
The salts of ghenfinaky n y_B8nr tg?? T
known per se, for exarrp?ggg\n&? KE? ir? ggol‘gt?lé%%c alﬁgjeir% al ts r&%e
obt ai ned frong%ﬁ%§eaﬁﬁsé%kbyl$eéc@@@ﬁeap@ﬂdbm@aﬁtxaxﬂhﬁrﬂﬁgﬁﬁﬁ&?hﬁﬁ(k; in

particular  alkylene group with 0 - 8 carbon atoms, reduction of the

Schiff's base obtained in conventional manner and optionally
introducing the radicals Ry, Ry and Rg.

2. By acylating compounds of formula VII or VIII with a
compound Ar-Alk-COHal, where Ar and Alk have the meanings
given above and Hal represents chlorine, bromine or iodine
and optionally introducing of the radicals Ry, R, and
RS'

It is also possible to obtain starting materials of formula
II where n = 0 (CO is absent) by reacting a compound of
formula IX

z G5

NS
Hal NR{R,

where Hal represents fluorine, chlorine or bromine with an
amine of formula Ar-Alk-NH,, where Ar and Alk have the
meanings given, appropriately in the presence of a basic
substance (tertiary amine) and optionally subsequent
introduction of the radicals Ry, Ry and Rg.

Starting materials of formula III may for example also be

obtained as follows:
A compound of formula

This Sheet Has Been Replaced

LT




-3- such acids as are suitable for the fogmation of therapeutically usable
salts. The conpounds according to the invention are sui BEEN
pr-oducti on of pharnaceutical preparations. The pharnace t THIGSH Y%E%bation
or nedi canments may contain one or nore of the conpounds |a

I nvention. Conventional excipients and auxiliary substances may be used to

o tuce LRE PRARERSSH Col BLERTI AL Ao S PO SaR A { e it s de
(for example in glacial acetic acid at 90°C) the reaction
product obtained, in which the free amino group in the
4-position is only protected by the phthalyl radical, is then
nitrated in known manner in the 3-position to the phthalyl
group, for example with fuming nitric acid in glacial acetic
acid at 90-100°C. The pthalyl radical is then split off in known
manner {for example with hydrazine hydrate) in an inert agent

such as 1,2-dimethoxyethane, 'a compound of the following formula

being obtained:

It is now possible to successively introduce the radicals
Ar-Alk-(CO),- and Rg in a conventional manner into the free
amino group (for example as stated under procedure b) and
optionally split off the radical -COR3 in known manner
(replacement of -COR3 by hydrogen).

The reactions described above for the preparation of the
starting materials are carried out in conventional manner as
described in Example 1 or by analogy thereto. Introduction of
the radicals Ry, Ry and Rg also occurs in a conventiocnal
manner and as stated in the application (specification).

With regard to process b) reaction of a compound of formula IV

with a compound of formula V or VI

Process b) is appropriately carried out at temperatures between
0 to 250°C, in particular 20 to 140°C.
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for reduction in accordance with process a). Catal ysts which may, for

exanpl e, be considered are: Raney nickel - »oble netal s
and pl-ati num together with conpounds thereof, with and
such as for exanple barium sul phat e, caIC|un1squhate et

i

S RPERPHAS BERR
OUREFLARRDI L S,

f'\

| I. =S auVIbaD

to perform hydrogenation of the nitro group at tenperatures of between 20
and 100][ echigl\ferdmj car esmaneia! agertexithetteinayl fior BXanple beacopkidared

Sui t abl |
Suitanle agven Ower Sogd Ur EXAE, D lcetlo M Aetnalb; (] L or 1]

e hers't et

ers such

as di oxane,

t et r ahydrefeRamet th*éﬁmek mommhydgmmh@s (benzene, xylene,
toluene), lower aliphatic acid amides (dimethylformamide),

alicyclic and cyclically saturated ethers (diethyl gther,

dioxan), N-methylpyrrolidone, dimethylsulfoxide, sulfolane,

tetramethyl urea and mixtures of these agents.

Condensation agents that may be considered for process b} in the

event of the reaction of a compound of formula IV with a

compound of formula V are primarily for example sodium acetate,

sodium amide, alkali metal carbonates and tertiary amines. Zinc

chloride, phosphoroxychloride, p-toluenesulfonic acid, iodine

and the like may also serve as condensation agents.

The process is carried out in the presence of hydrogen if a
compound of formula VI is used. Catalysts that may be considered
are conventional hydrogenation catalysts, preferably metallic

hydrogenation catalysts such as Raney nickel, platinum,

palladium. It is, however, also possible to use alkali metal

borohydrides (NaBH,) lithium borohydride, sodium

cyanoborohydride.

Starting materials of formula IV may for example be obtained by

conventional reduction of the corresponding nitro compounds (for

example of formula VIII). This reduction may for example be

carried out as stated in process a) and in the examples.

Starting materials of formula V or VI are known.
Introduction of the radicals Ry, Ry, Ry and Rg including

the group CORg according to process a) and/or b) is carried

out in a conventional manner for example by the following

reactions:

By alkylation or acylation: in this case particularly the

acylation or alkylation of amino groups.
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hydrocarbons (benzene, toluenes, xylenes)_ geggther Wi th mxtures of these
solvents. In many cases, for the purpose of “subsequent dsalation of the
reduced compounds, it may be advant ageous at the begi nrji TS tSHERTOGAS BEEN
desi ccating agents, such as anhydrous sodi um sul phat e qr_magh&3ATED

sul phate, to the mxture to be hydrogenated. Reduction may, however, also
be perf offhed ahkydaddan ary drawdartionopcerasplfor; ereipyar BYhFERCE 188 yith

LN/ hydr o gida A ed Ry H-9eh, Oni-scderdan wobitoRyd oaiereul phi de
salts in alcohollggger at 70 to’ 120ferr C%r with aétivated al um niumin

hydr ous daterisia ]tqgem)[ ¢igy part:.cular chlorine, bromine or
iodine) and Ar is an aromatic radical (for example a phenyl or

naphthyl radical optionally substituted by one or more lower
alkyl radicals and R represents the radicals C1—C6-alkyl, |
Ar-C1—C6—alkyl, Ar—c1-C5-alkyl where the C1—C6-alkyl

group contains a further radical Ar or represents Ar. Examples

are p-toluenesulfonic acid-Cq-Cg-alkyl esters,

Cq-Cg-dialkyl sulfates, Cq-Cg-alkyl halides and the

like. In the previously mentioned compounds the aryl group may
in each case be substituted according to the meaning of Ar. The
alkylation and or acylation reaction is optionally carried out
with the addition of conventional acid-binding agents, such as
alkali metal hydroxides, alkali metal carbonates, alkali metal
hydrocarbonates, alkali metal hydrogen carbonates, alkaline
earth carbonates, alkaline earth acetates, tertiary amines (for
example trialkylamines such as triethylamine), pyridine or also
alkali metal hydrides at temperatures between 0 and 200°C,
preferably 40 and 140°C in inert solvents or suspension agents.
Solvents or dispersing agents that may be considered are for
example: aromatic hydrocarbons such as benzene, toluene, xylene;
aliphatic ketones such as acetone, methylethyl ketone;
halogenated hydrocarbons such as chloroform, carbon
tetrachloride, chlorobenzene, methylene chloride; aliphatic
ethers such as butyl ether; cyclic ethers such as
tetrahydrofuran, dioxan; sulfoxides such as dimethylsulfoxide;
tertiary acid amides such as dimethyl formamide,
N-methylpyrrolidone, hexamethylphosphoric acid triamide;
aliphatic alcohols such as methanol, ethanol, isopropanol, amyl
alcohol, tert.-butanol, cycloaliphatic hydrocarbons such as
cyclohexane and the like. It is also possible to use aqueous
mixtures of the solvents mentioned. Working is often at the
reflux temperature of the solvents or dispersing agents used.
The alkylation reaction components are frequently used in
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-4- with tin(ll) chloride/hydrochloric acif or with ammonium formate. In

the event that a starting conpound contain

ng an o0xo gr RTINS R T~V A J-Y2

waw ) T I \w L» By w ) \T\JI
exanpl e al kyl carbonyl ), it may be convenient to protect TRISSSHEET DBEEYy
conventional acetal formation (for exanple .in the form bf th&EkMARRe |

acetal).

This applies_particularly to catal ytic hydrogenati on.
excess.pghe alﬁylation ca% also occ%r in gﬁe géesence of

tetraalkylammonium salts (in particular the halides) in
combination with alkali hydroxides at temperatures between
0-100°C, preferably 20-80°C, in an aprotic solvent or also in
chloroform or methylene chloride. Aprotic solvents that may in
particular be used are: tertiary amides (dimethylformamide,
N-methyl-pyrrolidone, hexamethylphosphoric acid triamide),
dimethylsulfoxide, acetonitrile, dimethoxyethane, acetone,
tetrahydrofuran.

During acylation the amino groups for example have introduced in
them the group ~-COR3, the group -C0-C1-Cg-alkyl,
-C0-C,-Cg-alkenyl, -CO-CZ-Cs—alkynyl, the

Cq-Cg-alkoxycarbonyl group or the following groups:

-COAr, -CO-0OAr, --CONH,

-CONH-C{-Cg-alkyl, -CON(Cq-Cg-alkyl),, ~CONHAr,

-S05-Cq-Cg-alkyl, -SO,Ar, -SO,-nitrophenyl.

The procedure is conducted in a manner known per se, for example
using the corresponding acid halides (chloride, bromide) such as
Carb-Cq-Cg-alkoxyhalide or corresponding anhydrides). The
reaction temperatures are preferably between 20 and 120°C.

It is optionally also possible to carry out the alkylation and
acylation by first preparing an alkali metal compound (sodium,
potassium or also lithium salt for example) from the compound to
be alkylated or acylated by reacting it in an inert solvent such
as dioxan, dimethylformamide, benzene or toluene with an alkali
metal, alkali metal hydride or alkali metal amide (in particular
sodium or sodium compounds) or butyl lithium at temperatures

. between 0 and 150°C and then adding the alkylating agent.

Instead of the alkylating and acylating agents listed, it is
also possible to use other chemically equivalent agents
conventionally used in chemistry, see for example also L.F. and
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The reaction product obtained in this manner is conveni ghri-ly—imediately

reacted in the resultant reaction mixtureith a conpoun
of “replaci ng one hydrogen atom of the am no group obt ai
with the group -COR3, without the reduced conmpound having to be isol ated.

dTHAR SHEET HAS Bzab

byRERRACERduUCT i

This particularly applies in the event of catalytic hydrogena I on.

Nat ur al |

YWaF R urRPagRE S P \OTIRNIG iSyR e sdse . nPeR

be i sol atgshanthd he N&ORGEE PUBENedINt rodyeeeds TRe3CPR3Angr vup .My bege
introduce?%{n t he conventional nmanner with the reagents customary for this
b

pur pose,

articular halides of the

Acyl groups present, such as Carb-c1—C6—alkoxy groups,
Cy~Cg~alkanoyl groups and similar groups can be split off
solvolytically. This splitting occurs in known manner, for
example by saponification with acids (mineral acids such as
hydrochloric acid, sulphuric acid, in particular concentrated
hydrohalic acids such as HBr/glacial acetic acid) or using base
substances (potashs, soda, aqueous alkali solutions, alcoholic
alkali solutions, aqueous NH3) at temperatures between 10 and
150°C, in particular 20-100°C.

The compounds of the invention display a good anti-epileptic
action for example in the maximal electrocramp test (MES).
For example in the above-mentioned test method, a dose of 6
mg/kg body weight rat achieves a 50% inhibition of the cramps
provoked by electric stimulation.

The lowest already effective dose in the above-mentioned animal

- experiment is for example

2 mg/kg oral
0.5 mg/kg intravenous.

The general dose range that may for example be used for the
effect (animal experiment as above)} is:

2 - 20 mg/kg oral, in particular 10 mg/kg
0.5 - 5 mg/kg intravenous, in particular 2 mg/kg.

Generally speaking the activity of the compounds of the
invention is comparable with the effect of the known medicinally
active substance diazepam, although the compounds of the
invention have a broader therapeutic spectrum.
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formula Hal -COR[err] (Hal = Cl1, Br, 1). Exapples of such reagents are:
hal oformic acid Clerr]-Cerr] alKkyl esters15?or exanpj v
as'ethyl chloroformate, bronofornate or iodofornate),
Hal -CO-QAr. If Rerr] is a (Jerr]-Cerr] alkyl group, J—ag
whi ch may for exanple be considered are the halides (chlorldes bron1des
| odi des) or anhydrides of (Jerr]-Cerr] al kanecarboxylic acids,

d err] - Cehe | carhpauradsrdad xythe ciraes roksi orClmeryr ]:.-rf:[pfaznﬂl:]iwiﬂe;mmardquildiecedci ds

or acids eyl ating agents are halides of
the foll o€\5|E n%gf O%Pé‘f%qf%%’% I\%—E&Jll_%%q:%céﬁi Clerr]-derr] alkyl,
Hal -CO N(Cerr]-CJerr] alkyl)[err], Hal-CO NHAr, if the

'+ The pharmaceutical formulations contain in general between 10 to

100, preferably 30 to 60 mg of the active component(s) of the
invention.

Administration may for example be in the form of tablets,
capsules, pills, coated tablets, suppositories, ointments, gels,
creams, powders, dusting powders, aerosols or in liquid form.
Liquid application forms that may for example be considered are:
oils or alcoholic or agueous solutions as well as suspensions
and emulsions. Preferred forms of application are tablets that
contain between 30 and 60 mg or solutions that contain between
0.1 to 5 percent by weight of active substance.

The individual dose of the active components of the inventioq

can for example lie

a) 1in the case of oral medicinal forms between 20 aﬁd 80 mg,
preferably 30 - 60 mg

b) in the case of parenteral medicinal forms (for example
intravenous, intramuscular) between 5 - 20 mg, preferably 8
- 16 mg.

—-(The doses are in each case related to the free base)-

It is for example possible to recommend 3 times daily 1 to 3
tablets containing 30 - 60 mg of active substance or for example
in the case of intravenous injection 1 to 3 times daily one
ampoule of 3 to 5 ml content with 8 to 16 mg substance. In the
case of oral administration the minimum daily dose is for
example 90 mg; the maximum daily dose in oral administration
should not exceed 270 mg.
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residue R3 has one of the stated am ne functional groups. The latter
conpounds nmay, however, also be obtained +mdthe convent iphral—RaRReLfrom
corrpounds of the formula I, in which Rlerr] is Jerr]-djeFilf SHERBHASHEEN

phenoxy by reaction with amonia, Jerr]-Jerr] al kyl amlnes, RFREACEDJ err
di al kyl am nes or am nes NH err]-Ar. - 5 - These reactions preferably
proceed under pressure (10 to

For the treatment of dogs and cats the oral individual dose is
generally between about 2 and 20 mg/kg body weight; the
parenteral dose about between 1 and 5 mg/kg body weight.

The medicament can be used in human medicine, in veterinary
medicine and in agriculture, alone or mixed with other
pharmacologically active substances.

Examples:
Example 1
2-Amino-4-{4-fluorobenzylamino)-1-ethoxycarbonylaminobenzene.
Variant A

A suspension of 5.2 g (20 mmol)
2-amino-5-(4-fluorcbenzylamino)-nitrobenzene or 5.2 g (20 mmol)
2~amino-4-(4-fluorobenzylamino)-nitrobenzene in 100 ml dioxan is
hydrogenated at 55 - 60°C under normal pressure in the presence
of 2 g Raney nickel. When hydrogen uptake is completed the
catalyst is filtered off under an inert gas and the filtrate is
reacted with 3.2 g (25 mmol) di-isopropylethylamine. A solution
of 2.3 g (21 mmol) ethyl chloroformate in 15 ml dioxan is added
dropwise to the solution obtained with stirring and an inert gas
atmosphere (for example nitrogen) at 10 - 20°C. When all has
been added, the mixture is then stirred for 1 hour at room
temperature and 10 ml 6N ethanolic hydrochloric acid is then
added dropwise with stirring and ice cooling. A colourless solid
material gradually crystallizes out. The mixture is then stirred
for 2 more hours at room temperature and the precipitated
product is suction filtered. After recrystallization from
ethanol/ether 5.5 g (73 % of theory) of
2-amino-4—(4—fluorobenzylamino)-1-ethoxycarbonylamino-benzene is
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50 bar) at tenperatures of between 0 and 220[err]C, pr D
200[err]Cin an inert solvent or dispersanys Exanples ofHE E@ﬂé%ﬁh%?@ﬂ1 ch
may be’'considered are: |ower aliphatic alcohols (1-6 G_aton® Das

propanol , isopropanol, butanol, nethoxyethanol), |ower aliphatic ethers
(diethyl ether, diisqgrogéé ether), aromatic_ hydrocarbons (benzene,

t ol uene, fPFaieed 2gcfikvérochliorideximethe cfommhaf sodosmtessstt@ s of | ower
al i phati csgaghexyl penRctepsihid | ower aliphatic al cohols, am des and
N-al kyl -substityted agides of aliphatic CIerr%-(Ierr] car boxylic acids

(di net hyl MoPmaﬂ?d ’,ledglh%k'%w%%%MﬂeW?qeﬁ “Cerr] dialkyl sul phones
(di met hyl

Preparation of the starting materials.

2-Amino-5-(4~-fluorcbenzylamino)-nitrobenzene

A solution of 25.9 g (100 mmol) 2-amino-5-(4-fluorobenzylidene
amino)-nitrobenzene in 250 ml dioxan/methanol mixture (4:1) is
reacted in portions with stirring with 5.7 g (150 mmol) sodium
tetrahydrodoborate. When all has been added the mixture is
stirred at room temperature for 2 hours more, the reaction
solution then being concentrated under a vacuum until dry. The
remaining dark red residue is taken up in 100 ml water and the
resulting suspension is extracted four times with in each case
200 ml dichloromethane. The combined organic phases are dried
with sodium sulfate and then concentrated in a vacuum. The
remaining dark red oil is crystallized from 100 ml toluene.
After drying in a vacuum 21.0 g (80 % of theory)
2-amino-5-(4-fluorobenzylamino)-nitrobenzene are obtained as
dark red crystals.

M.p. 111 - 112°C

2-Amino-5-(4-fluorobenzylideneamino)-nitrobenzene can for
example'be cbtained as follows:

A solution of 15.3 g (100 mmol) 2-nitro-p-phenylenediamine and
13.6 g (110 mmol) 4-fluorobenzaldehyde in 400 ml xylene is
heated under reflux in the presence of 0.5 g of an acid ion
exchanger (for example Nafion) for 3 hours in a water separator.
Insoluble constitutents are filtered out hot and the mixture is
allowed to stand overnight at room temperature. An
orange-yellow solid crystallizes out. This is suction filtered,
washed with a little toluene and dried in a vacuum. 22.0 g (85 %
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sul phone, tetranethyl ene sul phone), (err]-Cerr] dialkyl sul phoxjides
(dj met hyl sul phoxi de) together with furtheﬁiéprotic ageriils SHEEhHAS BEEN
N- et hyl pyrrol i done, tetranethylurea, hexanethyl phosphoric REPLACED ani de,
acetonitrile together with m xtures of these agents. This acylation may

optionally al so proceed w thout using a solvent or dispersant. Wthout such

an agent ,of hehgazith i brampgirordedst - floronntend W, i denesorined nnd txpkenraeper Are,

pref er abl ¥, P2f N&e M d QO A1k 200185 ] iINGe the free amnes of the formula
[, in which the -CO?[er;é groupeclys c?%/yd?r%ogen, are sensitive to oxygen, the
reaction Msp. 136 - 139

2-Amino-4-(4-fluorobenzylideneamino)-nitrobenzene

A solution of 15.6 g (100 mmol) 2-amino-4-fluoro-nitrobenzene,
22.5 g (180 mmol) 4-fluorobenzylamine and 20.2 g (220 mmol)
triethylamine in 150 ml dimethylsulfoxide is heated under
stirring and an inert gas atmosphere for 30 hours to 60 - 70°C.
When the reaction time is completed, the solvent is distilled
off in a vacuum, the residue is taken up in 500 ml 0.5 N
hydrochloric acid and the mixture stirred intensively at room
temperature for 30 minutes. The precipitated solid is suction
filtered and subjected to hot steam extraction with toluene. The
product crystallizing out of the toluene after the mixture has
been allowed to stand for twelve hours at 0 - 4°C is suction
filtered and dried in a vacuum. 22.2 g (85 % of theory) are
obtained. After being left to stand for 12 hours at 0 - 4°C
2-amino-4-(4-fluorobenzylamino)-nitrobenzene crystallizes out of
the toluene phase as orange-yellow crystals.

M.p. 180°C

Variant B

A suspension of 13.3 g (40 mmol) of
2-ethoxycarbonylamino-5-(4-fluorobenzylamino)-nitrobenzene in
150 ml 1,2-dimethoxyethane is hydrogenated at 55 - 60°C under
normal pressure in the présence of 2 g Raney nickel. After
hydrogen uptake has finished, the catalyst is filtered off under
an inert gas and the filtrate is concentrated in a vacuum. The
remaining reside is taken up in 150 ml ethanol and 20 ml 6 N
ethanolic hydrochloric acid are added dropwise to the solution
obtained under stirring and an inert gas atmosphere. After
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conveniently perfornmed under a nitrogen atnosphere. The reaction conponents
are geperally reacted in nolar quantities.iA+ may, however—optignally be
conveni ent to use one reaction conmponent in slight ex 2US SHERT HameEEQT i S

optionally perfornmed in the presence of basic or acidihi 'WEEﬁﬁEE%;LE
be considered are:_inor ani;c onden ing
| Dxi'des,

Exanpl es of sughﬁﬁgentg,m@ich ngé . K

agents suRRIREIMBAFaLIniRBed RRe amigiuzs idF e w89 et
al kal i merahror thékpkesepebathd MBsBid Cog hanet sn Of i e arlihsessimad wiah
pyridine, fertharyaguineg (irbetvlamnel, £ R Gds of theory) of tne

named compound are obtained as colourless to slightly pink

crystals.
M.p. 186 - 189°C

Preparation of the starting substance

2-Ethoxycarbonylamino-5-{4-fluorobenzylamino)-nitrobenzene 35.8
g (120 mmol)
2-ethoxycarbonylamino—5-(4—fluofobenzylidineamino)—nitrobenzene
(prepared from 33.8 g (150 mmol)
5-amino-2-ethoxycarbonylamino-nitrobenzene and 19.2 g (155 mmol)
4-fluorobenzaldehyde) are reacted as stated above with 3.8 g
{100 mmol) sodiumtetrahydridoborate. After appropriate working
up 31.3 g (78 % of theory)
2—ethoxycarbonylamino-5—(4-fluorobenzylamino)-nitrobenzene are
obtained as dark red crystals.

M.p. 85 - 87°C

The 5-amino-2-ethoxycarbonylamino-nitro-benzene may for example

be obtained as follows:

21.0 g (0.42 mol) hydrazine hydrate is added dropwise with
stirring under reflux to a suspension of 142.1 g (0.4 mol)
2-ethoxycarbonylamino-5-phthalimido-nitrobenzene in 700 ml
1,2-dimethoxyethane and the mixture is allowed to react for a
further 2 hours. After cooling to room temperature, precipitated
phthalyl hydrazide is filtered off and the dark red filtrate in
the vacuum is evaporated to dryness. The remaining solid residue
is recrystallized from about 150 ml toluene. 84.4 g
5-amino-2-ethoxycarbonylaminonitrobenzéne are obtained as dark
red crystals.
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-6 - alkali netal al koxides, alkali netal acetates or also triethyl
phosphate. The alkali metals are in parti-ct8 ar sodi um or potassium The
reaction may al so be perfornmed under phase-transfer conditions (i.e. with
the addition of one or nore |ong-chain am nes such as RTRANGHETTH AT
ammoni um hal i de, a tetrabutyl amoni um halide or benzylf REP&E}SEU&%EN
tri phenyl phespheshivmehtori de).

2-Ethoxycarbonylamino-5-phthalimido-nitrobenzene is for example
obtained as follows:

75.7 g phthalic acid anhydride are added in portions to a
solution of 90.1 g (0.5 mol) N-ethoxycarbonyl-p-phenylene
diamine in 1.5 1 glacial acetic acid with stirring and an inert
gas atmosphere at 90°C. When addition is completed the mixture
is left to react for a further 60 minutes. 27.5 ml fuming nitric
acid are then added dropwise to the resulting suspension and the
mixture is allowed to continue to react for 2 hours at 100°C.
After cooling to room temperature the p;ecipitated solid
substance is filtered off and washed neutral several times with
a total of 2.5 1 water. After drying in a vacuum 149.9 é of the
phthalimido compound are obtained as yellow crystals.

M.p. 215 - 216°C

Example 2

2-Amino-4-(4-trifluoromethylbenzylamino)-1-ethoxycarbonylamino-

benzene
Variant A

A suspension of 9.3 g (30 mmol)
2-amino-5-(4~-trifluoromethylbenzylamino)-nitrobenzene is
hydrogenated by analogy with Example 1 (variant A) and then
reacted with 3.4 g (31 mmol) ethyl chloroformate. 5.8 g (45 % of
theory) of the named end product is obtained as dihydrochloride
in the form of colourless to weakly pink crystals.

M.p. 159 - 162°C

Variant B
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In particular, if haloformc acid esters or haloformc acid derivatives are
used, tertiary am nes, alkali netal hydroxigdes, al kali netal acetates or

al kali metal hydrogen carbonates are used as basic c i BN | The
addi tionally present amino groups may, for exanple, tJHBPHE vent%onal
am no protective group. Once.the reaction is conpletég, su '
groups may suspenisiionaiod ssqlzvgl )(t}'r;oa}nlrnysmr by hydrogenation. Starting

subst anc f. the ner .or My X ai ned
28 1ol | o ctponyeay i tamgorted arsana L oRE bt Ra TR B Vi PO
benzene is hydrogenated by analogy with Example 1 (Varlant B)
and worked up appropriately. 52.2 g (72 % of theory) of the
named end product are obtained as dihydrochloride in the form of

colourless crystals.
M.p. 160 - 162°C.

The corresponding starting materials are prepared as described

in Example 1 in analogous manner.

Example 3
2—Amino-4¥benzylamino-1-ethoxycarbonylamino—benzene

A suspension of 12.6 g (40 mmol)
5-benzylamino-2-ethoxycarbonyl-amino-nitrobenzene is
hydrogenated by analogy with Example 1 (variant B) and worked up
appropriately. 52.2 g (72 % of theory) of the end product are
obtained: colourless to pale pink crystals.

M.p. 178 - 181°cC.

Example 4
2-Amino—4—(3,S—dichlorobenzylamino)—1—ethoxycarbonylamino-benzene

A suspension of 15.5 g (50 mmol)
2-amino-5-(3,5-dichlorobenzylamino)-nitrobenzene is hydrogenated
by analogy with Example 1 (variant A) and worked up
appropriately with 5.5 g (51 mmol) ethyl chloroformate. 10.8 g
(51 % of theory) of the end product are obtained as
dihydrochloride: colourless to pale pink crystals.

M.p. 134 - 136°C.
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[err] wth an al dehyde Ar-Alk'-CHO wherein Alk has the stated neani ngs and
Alk' is a corresponding |linear or branchegjal kyl ene group with 0 to 8 C
atons, - reducing the resultant Schiff's base in the conventional mannet and
optionally introducing residues Rerr], Rerr] and iy SHEET IREPBECENVENT
SHEET - 7- REPLACED

Example §

2-Amino-4-(3,5-dichlorobenzylamino)-1-propyloxycarbonylamino
benzene

A suspension of 15.5 g (50 mmol)
2-amino-5-(3,5-dichlorobenzylamino)-nitrobenzene is hydrogenated
by analcgy with Example 1 (variant A) and worked up
appropriately with 6.2 g (51 mmol) propyl chloroformate. 10.8 g
of the end product are obtained in the form of the
dihydrochloride. This forms colourless to pale pink crystals.
M.p. 154 - 155°C.

Example 6

2-Amino-4-(2-chlorobenzylamino)-1-{diethylcarbamoylamino)
benzene

A suspension of 8.3 g (30 mmol)
2-amino-5-(2-chlorobenzylamino)-nitrobenzene is hydrogenated by
analogy with Example 1 (variant A) and worked up appropriately
with 4.2 g (31 mmol) N,N-dimethylcarbamoyl chloride. 6.5 g of
the end product are obtained as colourless to pale pink
crystals.

M.p. 153 - 155°C.

Example 7

2-Amino-4-(2,4-dichlorobenzylamino)-1-(dimethylcarbamoylamino)
benzene

A suspension of 31.2 g (100 mmol)
2-amino~5-(2,4-dichlorobenzylamino)-nitrobenzene is hydrogenated
by analogy with Example 1 (variant A) and worked up
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2. By acyl ating conmpounds of the fornmula VIl or VIII wth a conpound
Ar- Al k- COHal , wherein Ar and Al k have the24tated neani ngs and Hal neans
chl ori ne, broni ne or iodine and optionally introduci pg—+e .

Rlerr] and Rs. Starting substances of the fornula II fﬁﬂ%ﬁﬂ
present) may al so be obtained by reacting a conpound }of BEH F
[err] in apprdpiidteans th ubdihe (CHI1omimae JorN m-(dmmtmtdarchamlne of the

formul a Acp ks bETl ef5]4 érbfwﬁﬁg]éxaigy$duct are obtained in the form of

the dihydrochloride. This forms colourless to pale pink

crystals.
M.p. 147 - 152°C.

Example 8
1,2-Diacetylamino-4-(4-fluorobenzylamino) benzene

9.4 g (30 mmol)
4-(4-fluorobenzylideneamino)-N,N'-diacetyl-o-phenylene diamine
are reduced in 250 ml dioxan/methanol mixture (4:1) as described
in Example 1 with 0.9 g (25 mmol) sodiumtetrahydriodoborate. The
free base obtained is then transferred into the hydrochloride
directly with alcoholic hydrochlorié acid. 7.2 g of the end
product are obtained in the form of the monohydrochloride. This
forms colourless crystals.

M.p. 165 - 168°C.

4-(4-Fluorobenzylideneamino)-N,N'-diacetyl-o-phenylene diamine
is for example obtained by reacting 8.3 g (40 mmol)
4-amino-N,N'-diacetyl-o-phenylene diamine with 5.1 g (41 mmol)
4-fluorobenzaldehyde (as described under Example 1). Yield: 11.0
g yellow crystals.

M.p. 152 - 156°C
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of . a bhasic

Al k have the stated meanings, conveniently in the pre

subst ance (tertlary am ne) -and optional Ly subsequent | THIS SHEET HAg BERR
resi dues R[err] Rl err] .and err]. Starting substances_of RERRACEPul a |l ||
may, for é(r?dlé 2alsd THaMAPORRAGENES IRFINERVEA 2BAPDURMER OF 0

[err] is f’ dtiifMa conventional manner with pht hal i ¢ anhydride (for

exanple in glacial acetic acid at 90[err]C), the resultant reaction
product, in which the free am no group in position

1. 1,2,4-triaminobenzene derivatives of the general formula
I AR A
* L L s *
-C0-R4 p
I
Ar-Alk-(C0O) - NR R,
Rs

where the symbols Ry, Ry, Rz, Ry, Rg, Ar and Alk
have the following meanings:

Rq: hydrogen, C1—C6-alkyl, Cz-cs—alkanoyl or the
radical Ar;

Ry hydrogen or C1—C6-alkyl;

R3: Cq,-Cg-alkoxy, NH,, Cq-Cg-alkylamino,

Ci-Cg-dialkylamino, amino substituted by the
radical Ar, C1—C6-alkyl, C2—C6-alkenyl,
Cy-Cg-alkynyl, the radical Ar or the radical

AxrO-~;
Ry: hydrogen, Cq-Cg-alkyl or the radical Ar;
Rg: hydrogen or C{-Cg-alkyl or the radical Ar;

Alk: a straight or branched alkylene group with 1 - 9
carbon atoms, which can also be substituted by the
radical Ar;

Ar: a phenyl radical substituted by the radicals Rg,
R4 and/or Rg where these radicals Rg, Ry and
Rg are the same or different and represent
C1-Cg-alkyl, C3-C7-cycloalkyl, hydroxy,
Cq-Cg-alkoxy, Cz-cs—alkanoyloxy, halogen,
hydroxy, C1—C6-halogenoalkyl, ~CN, -NH,,
-NH-C,-Cg-alkyl, -N(Cq-Cg-alkyl}),, -COgH,
-CO0-Cy-Cg-alkyl, -C0-0-Cy-Cg-alkyl, -COAr,
~-CO-OAr, -CONH,, -CONH-C4-Cg-alkyl,

\cet Has Been Repiaced

\\Il\l\\ \lll\\ il \II\



4 1is protect thaIyI residue, is then nitrated in_pos+tion 3
relative to t ﬁﬂ & “ E p in a known manner (for exam | Ng*
nirtrie acid i - glaci al acetic acid at 90-100[¢€

ne and t he conpound

hydrate) in an |nert_68§TE1 haiiyi)z d'EBﬁH2§¥ eth

of the fornula
—NH-CO—C1—C5—alkyl, -NHCO-Ar,
—NHCO—C1—C6-alkoxy, -NH-CO-OAr, -NHCO-NH,,
~NHCO-N ( Cq -Cs-alkyl ) 2 ~-NHCO-NHAr,
—NH—SOZ-C17C6-alkyl, -NH-S0,Ar,
-NH-SOz—nitrophenyl, -50,-CH,
-80,-C4-Cg-alkyl, -SO,-Ar,
-SOZ-C1-C6-alkoxy, -S0,-0Ar, -SO0,-NHj,
-S0,-NH-C4-Cg-alkyl,
-S0,-N(Cy-Cg-alkyl),, -SO,-NHAr, or
-804-Cq-Cg-alkoxy;
n: 0 or 1;
and pharmaceutically acceptable acid addition salts thereof,
except for the compound '
1-amino-2-carbethoxyamino-6-(2,4,6-trimethyl)-benzyl.
amino)pyridine and the hydrochloride thereof.

2. A process for the preparation of 1,2,4-triaminobenzene
derivatives of the general formula

Ar-Alk-(CO) - RyRo

Rs

where the symbols Ry, Ry, R3, R4, Rg, Ar and Alk
have the following meanings:

Rq: hydrogen, Cq-Cg-alkyl, C-Cg-alkanoyl or the
radical Ar;
Ry hydrogen or C1—C6—alkyl;
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[err] is obtained. ' Alk-(CO - and R err] may then be

I ntroduced in succumumilﬂnﬂﬂrumfree am no group i nJtTt is’ _.Ipuur‘.d Rt he
conventi onal manner* (f%r tex&npte 'as stated in process B% %E?qrﬁﬁ$ﬁgﬂgqe
-COR[err] may optionally be elimnated +n3a-known man _ 'f'ﬁ%ﬁﬂﬁhﬂgLéef
-COR3 with hydrogen) ~ The_r | ong;desgripbed production of the
starting subsgéﬁces g eESe%?ggﬁgd ?ﬁzfh§1cg§v%%??%ﬁ%%ﬂéﬁnner as descri bed
in exanple 1 or in aRiafa-édadlyhaniee, ingusybsiikpiedrPyrEheand Rlerr]
are also introduced iragiBg1 ar, Cq-Cg-alkyl, Cy-Cg-alkenyl,

Cy-Cg-alkynyl, the radical Ar or the radical

AxrQO-; .
Ry: hydrogen, C;-Cg-alkyl or the radical Ar;
Rg: hydrogen or Cq-Cg-alkyl or the radical Ar;

Alk: a straight or branched alkylene group with 1 - 9
carbon atoms, which can also be substituted by the
radical Ar;

Ar: a phenyl radical substituted by the radicals Rg,
R; and/or Rg where these radicals Rg, Ry and
Rg are the same or different and represent
Cq-Cg-alkyl, C3-C7~cycloalkyl, hydroxy,
Cq-Cg-alkoxy, Cz-cs—alkanoyloxy, halocgen,
hydroxy, C1-C6—halogen alkyl, -CN, -NH,,
-NH-C4-Cg-alkyl, -N(Cq-Cg-alkyl),, -COyH,
-C0-Cy-Cg-alkyl, -CO-0-Cq-Cg-alkyl, -COAr,
-CO-OAr, -CONH,, -CONH-C{-Cg-alkyl,
-CON(C;-Cg-alkyl),, -CONHAZ,

-NH—CO—C1-C6—alkyl, ~-NHCO-Ar,

-NHCO-C, -Cs-alkoxy, ~NH-CO-OAr, -NHCO-NH,,
~NHCO-N( C1 -C6-alkyl ) 21 -NHCO-NHAr,
-NH-80,-C{-Cg-alkyl, -NH-SO,Ar,
-NH—SOZ—nitrophenyl, -50,-0H,
-80,-C4-Cg-alkyl, -SO,-Ar,
-SOZ—C1—C6—alkoxy, -S0,5-0Ar, -SO,-NH,,
-SOZ-NH-C1—C6—alkyl,

-S50,-N{Cq-Cg-alkyl),, -SO,-NHAr,
~-S8045-C4-Cg-alkoxy;

n: 0 or 1;

and pharmaceutically acceptable acid addition salts thereof,
except for the compound
1-amino-2-carbethoxyamino-6-(2,4,6-trimethyl)-benzyl
amino)-pyridine and its hydrochloride, characterized in that
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conventi onal nann ted in the application (specification). Re
process b), reac l@j":‘iﬂ:{ md of the fornula IV iy S mpeurd—of. t he
fermula V or VI . veni entl4y _perforned ﬁ l{de EBH&?@FM

between 0 and 250[err]C, in particular of 20 to 140[e RRERSs of
sol vents or suspendi ng agents which nmay be consi dered for t he process are:
wat er, allpha% clﬂlgoEQEﬁ Qﬁ&héﬁo#orﬁﬁ anol, butanol), aromatic
hydrocarbons enzene, Pene uene | ower al i phatic acid am des

(di met hyl f or mam de) , allcycllc a I ¢ sat ur at ed etherIsI

AT-Alk-(CO) - R|R,

R
5
where R4, Ry, Rg, alk, Ar and n have the given

meanings or in a compound of formula
74

-X
III

Ar-A1K=-(CO) =N 0,
Rg

where X is hydrogen or the group -CORj and R3, Ry,
Rg, Alk, Ar and n have the given meanings,

the nitro group is reduced in known manner to an amino
group, the group -COR3 is introduced by acylation if this
is not present in the starting materials II oxr III and the
radical Ry, R,, Rg is introduced optionally before or
after introduction of the group -COR3 by alkylation,
arylation and/or acylation or

b) a compound of formula
R4-X
' IV

HoN NR1R2
where X is hydrogen or the group -COR5 and Rq, Ry,

Ry and Ry have the given meanings is reacted with a
compound of formula

Ar-Alk-(CO)nHal v
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(diethyl ether, d H mmu upyrrolidone, di met hyl [amnTmsmtphex-d
sul phol ane, tetra i H xtures of these agentd. é;§§§£§é§gﬂ“ﬁN‘
condensi ng agents which may be consi deredsfor process b)—rnithe-=s ERt of

conmpound of the forpula LV. reacting with a conpound of the for a Vv are
primarily sodFBRFScEFat sAlkodndnt dittR, ERg k%{?m%ﬁn%%oﬁfé?e}g%n]hs

chlorine, bromine or iodine or a compound of formula

. Ar-Alk'-CHO VI

where Ar has the given meanings and Alk' is a straight or
branched alkylene group with 0 - 8 carbon atoms,

where in the latter case the double bond of the Schiff's
base obtained is reduced to the simple bond, that the
radicals -COR3, Rq, Ry, Ry and Rg are introduced-
optionally by alkylation, arylation and/or acylation, the
radical Ry is optionally exchanged for another radical in
the compounds obtained according to procedure a) or b) in
the context of the definition given for Rj and the
compounds so obtained are converted into acid additien
salts.

3. A medicament containing as active substance at least one

1,2,4-triaminobenzene derivative of the general formula
Rs
I
N

-CO0-R4

Ar-Alk-(CO), RiR,

_N 1
I
Rs

where the symbols Ry, Ry, R3, Ry, Ry, Ar and Alk
have the following meanings:

Rq: hydrogen, C;-Cg-alkyl, C,-Cg-alkanoyl or the
radical Ar;

Roy: hydrogen or C1-C6—alkyl;

Rj: C1—C5-alkoxy, NH,, Cq-Cg-alkylamino,

C1—C6-dia1ky1amino, aminc substituted by the
radical Ar, Cq-Cg-alkyl, C2-C5-alkenyl,

heet Has Been Replaced

T



tertiary amnes. Zinc chloride, phosphorus oxychloride, p- toluenesulphonlc
acid, iodine and the like may optionally also act as co )

ge u
process is performed in the presence of hydrogen if a W b
formula VI is used. Catalysts which may beSconsi dered 3 i

-0
hydr ogenation catal ys@:zyc&gtsiﬁ ﬂpiy %&akaagcgydxpgépaew&gﬁ@éy

as Raney nickel, plati a Ium Al kal1 netal borohydrides
(NaBH err]), it hi um HBP oﬁydrlde sodi um cyanobor ohydri de may, however,

al so be used. ﬁgartlngyaﬂbgaﬁpcc§ Qg_abﬁy106ﬁutﬁe|ﬁéd&ﬁhlf§ﬁ;exaﬂp|e, be
Rg: hydrogen, C1-C6-alkyl or the radical Ar;

St S SucC

Alk: a straight or branched alkylene group with 1 - 9
carbon atéms, which may also be substituted by the
radical Ar;

Ar: a phenyl radical substituted by the radicals Rg,
R4 and/or Rg where these radicals Rg, Ry and
Rg are the same or different and represent
C1—C5—alkyl, C3—C7-cycloalkyl, hydroxy,
Cq-Cg-alkoxy, C,-Cg-alkanoyloxy, halogen,
hydroxy, Cq-Cg-halogen alkyl, ~CN, -NH,,
~NH-Cq-Cg-alkyl, -N(Cq-Cg-alkyl),, -COzH,
-C0-C4-Cg-alkyl, -CO-0-Cq-Cg-alkyl, -COAr,
-CO-0Ar, —CONHZ, —CONH—C1—C6-alkyl,
—CON(C1—C6—alkyl)2, -CONHAr,
~NH-CO-C1-Cg-alkyl, -NHCO-Ar,
=NHCO-C4-Cg-alkoxy, -NH-CO-OAr, -NHCO-NHj,
~NHCO-N(Cq-Cg-alkyl),, -NHCO-NHAr,
—NH-SOZ-C1—C6-alkyl, -NH-S50,Ar,
~NH-SO,-nitrophenyl, -S50,-OH,
~50,-C1-Cg-alkyl, -SO,-Ar,

-SOZ-C1—C6—alkoxy, -S0,-0Ar, -S0,-NH,,
-SOZ—NH—C1-C6-alkyl,
-S0,-N(Cy~Cg-alkyl),, -SO,-NHAr,
-SOZ-C1-C6-alkoxy;

n: 0 or 1;
or pharmaceutically acceptable acid addition salts thereof,

as well as optionally other conventional auxiliary
substances and carriers or diluents.

T

e
e
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obts®# ned by conventional reduction of the corresponding nitro _conpound
(for exanple of the fornula VII1). This reduction may, [qieaidenT #as BEBteed
as stated in process a) and in the exanples. Starting sybst arReeEACED t he
formula V or VI are known. Introduction-of t+he residues*Rfert], Rerr],

R[err] R ncl ydi ng.t he Qu Cgﬁs agc ol p&gg§§§t@}lgg§/or
procegds Snp%ﬁgeégn$g gﬁhprﬁgﬁﬁgF o?fe§a8é§kggmé E | ow ng
reactlons By iml bﬂaﬂ|&h1hﬂ@s&tph&tcompoﬁhdSOEeﬁaregl&nIp&ﬂF#EGF%ﬁ ERet he

- acyl ation or aéolﬁ‘)ﬂo%tn'do”
1-amino—2—carbethoxyamino—6—(2,4,G-trimethyl)benzylamino)-
pyridine and its hydrochloride is processed with
conventional phaimaceutical carriers and/or diluents or

other auxiliary substances into pharmaceutical formulations
or brought into a therapeutically applicable form.

5. The use of compounds of formula I according. to claim 1
including the compound
1—amino-2—carbethoxyamino—6-(2,4,6—trimethyl)benzylamino)-
pyridine and its hydrochloride for the preparation of

medicaments.

I
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of am no groups. Al kylation or acylation proceeds, for exang
wiit h conpounds of the formula R-Hal, ArSJerr]OR and S( er|]ggg
wherein ‘Hal is a hal ogen atom (in partlcular chlorine, bro
and Ar is an aromatic residue (for - 10 - exanple a ph
residue optionally substituted by one or,npre |ower alkyl

nmeans t he

Novel 1,2,4-triaminobenzene derivatives and processes for their
preparation

In Chemiker Zeitung 103 (1979), pages 6-13 there is described a
process for the prepération‘of 1-amino-~2-carbethoxyamino-
6-(2,4,6-trimethyl}benzylaminopyridine and of its hydrochloride
(compound 81). There is no disclosure or teaching in this
literature reference of any pharmacological activity of this

compound.
The invention relates to items defined in the claims.

The compounds of the invention are pharmacologically active. In
~particular, the compounds of the invention have anticonvulsive,
antipyretic and muscle-relaxant activity. In addition they also

have a specific peripheral analgesic activity.

It is a thus an object of the invention to provide compounds
with favourable pharmacolocical properties which can for example
be used as anti-epileptic, muscle-relaxing,

fever reducing and peripherally analgesically acting

medicaments.
The following explanations provide information on important

examples:

The alkyl groups, halogenalkyl groups, alkenyl groups, alkynyl
groups, alkoxy groups, alkylamino groups, alkanoyl amino groups,
alkanoyloxy groups and alkanoyl groups in general in Formula I
can be straight or branched. The same also applies to alkyl and
alkyloxy groups (= alkoxy grbups) i1f these are components of
more compliéated radicals for example in the form of a
monoalkyl- or dialkylamino group, alkanoylamzno group,
alkoxycarbonylamino group, carbalkoxy groug,,alkylcarbonyl group
and analogous groups. In the case of the c3—c7-cycloa1kyl

group this is preferably cyclopentyl or cyclohexyl.
C,-Cg-alkenyl preferably represents allyl. C,-Cg-alkynyl

preferably represents propargyl.
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resirdues Clerr]-Clerr] alkyl, Ar-Clerr]-Clerr] alkyl, Ar-Cerr]-Cerr]

al kyl, where the Cerr]-Clerr] alkyl group additionally d
residue Ar or nmeans Ar. Exanpl es are p-tol uenesul phonic 3
al kyl esters, Cerr]-Clerr] dialkyl sulphates, Cerr]-Ce
and the like. In the above-stated conpounds, the aryl grg
case be substituted in accordance w th 1he neaning of Ar.
and acylation reaction is perforned at tenperatures of be

TP

CEMENT St

rq] al kyl halid

uf
!

b3 NOV 996h

'he al kyl ati on

£S

tv

veen U and

200[err] C, preferably of between 40 and 140[err]C in aier e
suspendi ng agents, optionally with the addition of c%n%entkg@mggn

aci d- bi ndiyNg 1RA0RNIS, UG 85e2LKRbL:AE! Bromine or flu

L EEEDI

!

in

particular chlorine or fluorine. The alkyl and alkoxy groups as
such or as components of groups of more complicated radicals
consist in particular, of 1-4 carbon atoms, preferably 1 or 2
carbon atoms. Alkanle groups, such as alkanoylamino groups or
alkanoyloxy groups consist in particular of 2-4, preferably 2-3
carbon atoms. Alk consists in particular'of 1-3, preferably 1 or

2 carbon atoms.

Particularly favourable properties are aiSplayed by those

compounds of formula I where R4 represents hydrogen, .

C1—C6-alkyl or CZ—CG—alkanoyl, Ry hydrogen or
Cq-Cg-alkyl, R4 and Rg hydrogen, Rj3 Cy-Cg-alkoxy,

the alkylene group Alk is directly bound to the nitrogen atom
(n=0) and represents CH, and Ar represents a halogenphenyl
radical preferably fluorophenyl (for example 4~-fluorophenyl) or
a trifluoromethyl radical (for example 4-trifluoromethylphenyl).

Those compounds of formula I which contain asymmetrical carbon

atoms and generally occur as racemates can be split into the

optically active isomers in a manner known per se, for example
using an optically active acid. It is, however, also possible to
use an optically active starting material from the outset, the
end product then being obtained in a correspondingly optically
active or diastereomeric form. The present invention thus also
comprises the D- and L-form as well as the DL mixture in the

event of the compound of formula I also containing an

asymmetrical carbon atom and in the event of 2 and more

asymmetrical carbon atoms also the corresponding diastereomeric

form.
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hydroxi des, alkali metal carbonates, alkali netal hydrocarbaga@ggw,@i%ﬁ §
met al hydrogen carbonates, alkaline earth netal carbonateg, ratkats h
netal acetates, tertiary amnes (for exanple trial kyl am n¢,
triethyl anine), pyridine or also alkali metal hydrides. E‘anﬂé%NBV‘W96
solvents or dispersants which may be consgdered are: aronht hydr ocar borjs
such as, for exanple, benzene, toluene, xylene; aliphatic|ketones such as,

for exanple, acetone, nethyl ethyl ketone; hal ogenated

2 or e BEPBhTaed o5 oA Tl LS LA AR S e iepe
materials, the end products of formula I are obtained in free
form or in the form of their salts. The salts of the end
substances can be transferred back into the bases in a manner
known per se, for exgmple with alkali or ion exchangers. Salts
can be obtained from'the latter by reaction with organic ox

inorganic acids, in particular those which are suitable for

forming therapeutically useful salts.

The compounds of the invention are suitable for the preparation
of pharmaceutical compositions. The pharmaceutical compositions
or medicaments may contain one or more compounds of the
invention. The conventional carriers and auxiliary substances

can be used to prepare the pharmaceutical formulations.
With regard to process a)} (Reduction of the nitro group)

Catalytic hydrogenation has been found particularly suitable for
reduction according to process a). The following catalysts may,
for example, be used: Raney-nickel, precious metals such as
palladium and platinum as well as compoﬁnds thereof, with and
without carriers, such as for example barium sulphate, calcium
sulphate and the like. It is advisable to carry out the
hydrogenation of the nitro group at temperatures between 20 and
100°C and a pressure éf about 1 to 70 bar in a solvent.
Particularly suitable solvents are for example

C1—C4~alkanols, CZ—C4—diols and their lower alkyl

ethers, cyclic ethers such as dioxan, tetrahydrofuran, methoxy
ethanol, water, aromatic hydrocarbons (benzene, toluenes,
xylenes) as well as mixtures of these agents. It may in some
cases be of advantage for the subsequent isolation of the
reduced compounds if drying agents such as anhydrous scdium or
magnesium sulphate are added to the mixture to be hydrogenated

at the outset.
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as, ‘for exanple, butyl ether; cyclic ethers such as, for gx ; A
t et rahydr of uran, di oxane; sul phoxi des such as, for exanpl e, REFLAGEMONT Sie :

sul phoxi de; tertiary acid am des such as, for exanple, diperhytrformam-de;
N- et hyl pyrrol i done, hexanet hyl phosphoric acid triamde; gl
such as net hanol, ethanol, isopropanol, anyl alcohol, terj.

e L g

s W |

cycl oal i phati c hydrocarbons such as cycl 6hexane. Aqueous |mbtwesof the

stated solvents nmay al so be used. The reaction is frequently perforned at

the refluxing tenperature of the solvents or dispersants Used—Tte
al kyl ati on TheagklaBt LOAPRARN Sowdved,F @148NbkYcarried out with nascent

hydrogen for example zinc/hydrochloric acid, tin/hydrochloric
acid, iron/hydrochloric acid or with salts of hydrogen sulfide
in alcohol/water at about 70 to about 120°C or with activated
aluminium in aqueous ether at 20 to 40°C or with tin
II—chloride/hydrochlbric acid or with ammonium formiate. If a
starting material is used which contains an oxo group (for
example alkyl carbonyl) it méy be appropriate to protect this
Oox0 group by conventional acetal formation (for example in the
form of the ethylene acetal). This applies in particular to

catalytic hydrogenation.

The reaction product obtained in this manner is usually
immediately reacted in the reaction mixture obtained with a
compound suitable to replace a hydrogen atom of the amino group
obtained by the reduction by the group -COR3 without it being
necessary to isolate the reduced compound. This applies in

particular in the case of catalytic hydrogenation.

The compound

obtained by reduction of the nitro group can of course also be
isolated and the -COR3 group can then be introduced.
Introduction of the ~COR3 group can be effected in the manner
conventional herefor using conventional reagents in'particular
halides of formula Hal-COR3 (Hal = Cl, Br, I). Examples of
such reagents are: C1-C6—alkylhaloformates {for example
ethyl esters such as chlorine, bromine or iodo ethyl formates),
-phenyl esters or Hal-CO-0ar. If Rq is a C1—C6—alkyl
group, acylating agents that may for example be considered are
the halides (chlorine, bromine, iodine) or anhydrides of
Cy-Cg~alkyne carboxylic acids, C,-Cg-alkene carboxylic
acids, Cy-Cg-alkyne carboxylic acids or acids of the formula

- ArCOoH. It is also possible to use as acylating agents halides

of the following formulae Hal-CO-NH,,
Hal-CO-NH-Cq-Cg-alkyl, Hal-CO-N(C;-Cg-alkyl), or

Hal-CO-NHAr, if the radical R3 has one of the given amine

functions.
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i ntroduced in excess. Alkylation nay also be performed in nce_ of
tetraal kyl ammoni um salts (in particul ar - 11 - halides HEﬁ’Lk@EMMTaSH
with alkali metal hydro tenperatures of between 0 and 100 efTHC—prefera

of 20-80[err]C, in an aprotic solvent or also in chlorofgrn @ q@ﬂpilene
chloride. Aprotic solvents which may, in particul ar, be dor]s é
THS-SHEET-HAS BEEN

tertiary am des (dinethylformam de, -5-
REPLACED

The latter compounds may, however, also be obtained in
conventicnal mannér from compounds of Formula I where R3 is
C{-Cg-alkoxy or phenoxy by reaction with ammonia,
C{-Cg-alkylamines, Cq-Cg-dialkylamines or amines

NH,-Ar.

These reactions preferably occur under pressure (10-50 bar) at '
temperatures between 0 and 220°C, preferably 100 to 200°C in an
inert solvent or dispersing agent. Agents of this kind that may
for example be considered are: lower aliphatic alcohols (1-6
carbon atoms such as propanol, isopropanol, butanol,
methoxyethanol), lower aliphatic ethers (diethyl ether,
diisopropyl ether), aromatic hydrocarbons (benzene, toluene,
xy%ene); cyclic ethers (dioxan, tetrahydrofuran), esters of
lower aliphatic carboxylic acids with lower aliphatic alcohols,
amides and N-alkyl-substituted amides of aliphatic
Cq-C4-carboxylic acids (dimethylformamide,

dimethylacetamide)}, Cy-Cg-dialkylsulfones (dimethylsulfone,
tetramethylenesulfone), C1—C6—dialkylsulfoxides
(dimethylsulfoxide) as well as other aprotic agents such as
n-methylpyrrolidone, tetramethylurea, hexamethylphosphoric acid
triamide; acetonitrile as well.as mixtures of these agents. This
acylation may optiona11y also occur without the use of a solvent
or dispersing agent. Without such an agent the reaction occurs
for example between 0 and 200°C, preferably between 100 and
200°cC.

Since the free amines of formula I where the group -CORj is
hydrogen are sensitive to oxygen, working is preferably in a
nitrogen atmosphere.

In general the reaction components are reacted in molar amounts.
It may, however, optionally be appropriate to-use one reaction
component in slight excess. The reaction may optionally be
carried out in the presence of basic or acid-binding agents.
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N- nmet hyl pyrrol i done, hexanet hyl phosphoric acid triam de), [dingth

sul phoxi de, acetonitrile, dinmethoxyethane, acetone, tetra y@régkﬂﬁ%MENT[SHﬁEﬁg
acylation, the follow ng are, for exanple, introduced intq gm no groups,
the group -COR[err], the group -COCerr]-Clerr] alkyl, - qf%rdoﬂ%%r]
al kenyl, -COCerr]-Cerr] alkynyl, the Cgerr]-Cerr] al kgxycarbonyl ou

or the follow ng groups: -CQOAr, -COQAr,—-CONH err], -
al kyl, -CON(Clerr]-Cerr] alkyl)[err], -JCONSIAHEET 88FaBEER-Jerr]-Cerr]
r eacRE rmed 1 na marnmeT

ere are:

| kyl, - Ar, - -nj h |. Th
al kyl, -5 err¥oqr)f t:hSiOs2 knilt;[dr Ot%aetn);nay for €x

known per Aggnt
inorganic condensation agents such as ammonia, alkali metal or

alkaline earth hydroxides, alkali metal- or alkaline earth-
carbonates or organic basis such as pyridine, tertiary amines
(triethylamine}, piperidine, alkali metal alcoholates, alkali
metal acetates or aléo triethylphosphate. The alkali metals are
in particular sodium or potassium. It is also possible to work
under phase-~transfer conditions i.e. with the addition of one or
more long-chain amines such as a benzyl tributylammonium

halide, a tetrabutyl ammonium halide or benzyl triphenyl
phosphonium chloride.

Particularly when haloformates or derivatives thereof are
employed, the basic condensation agents used may be tertiary
amines, alkali metal hydroxides, alkali metal acetates or alkali

metal bicarbonates.

The additionally available amino groups can for example contain
a conventional amino protection group. Protection groups of this
kind can be split by solvolysis or hydrogenolysis after

complétion of the reaction.

Starting materials of general formula II or III may for example

be obtained as follows.

1. By reacting a compound of formula VII or. VIII
HzN N02
VIl
NR R,
NOZ
VIII
HoN NR R, .
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exanpl e the corresponding acid halides (chlorides, bromde
as for exanple carb-CJerr]-Cerr]-al koxy halides or the co
anhydrides. Reaction tenperatures are preferably between 2
The al kyl ation and acyl ation may optionally al so be perfor
manner that an alkali netal conmpound (for exanple sodium

r BERIACEMBNT SHEET

nd 1Z20[errTcC

lithiumsalt) of the conpound to be al kyl Eﬁﬂsgh BF G S BERN
by reacting the conpound in an inert solvgnt's eedi 0xa

di met hy! f i de, b t  t
yari do. or eI ordroBRACas (M parkd ot

%.T,e
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given and Alk' is a corresponding straight or branched

alkylene group with 0 - 8 carbon atoms, reducti

on of the

Schiff's base obtained in conventional manner and optionally

introducing the radicals Ry, Ry and Rg.

2. By acylating compounds of formula VII or VIII with a
compound Ar-Alk-COHal, where Ar and Alk have the meanings

given above and Hal represents chlorine, bromine or iodine

and optionally introducing of the radicals Ry,
Re.
5

It is also possible to obtain starting material
IT where n = 0 (CO is absent) by reacting a com
formula IX

~ 0,

NY

where Hal represents fluorine, chlorine or brom

Ry and

s of formula

pound of

ine with an

amine of formula Ar-Alk-NH,, where Ar and Alk have the

meanings given, appropriately in the presence o

f a basic

substance (tertiary amine) and optionally subseguent

introduction of the radicals Ry, Ry and Rg.

Starting materials of formula III may for example also be

obtained as follows:

A compound of formula
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sodi'um or sodi um conpounds) or butyllithium at tenperat ures—e#—-be&-wee-n—e_
and 150[err] C and then addi ng the. al kyl ati ng agent. O hel REPHAGEMENTeSHER ||y

equi val ent agents may al so be used instead of the |isted]afRyratrtng—amd
acyl ating agents (see, for exanple, also L.F. & Mary Fiepef t on
orEEPQ§gf§m£ol

Organi c

- 12 - Synthesis, John Wley & gons Inc., New VY
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is reacted in conventional manner with phthalic acid anhydride
(for example in glacial acetic acid at 90°C) the reaction
product obtained, in which the free amino group in the
4-position is only protected by the phthalyl radical, is then
nitrated in known manner in the 3-position to the phthalyl
group, for example with fuming nitric acid in glacial acetic
acid at 90-100°C. The pthalyl radical is then split off in known
manner {(for examble with hydrazine hydrate) in an inert agent
such as 1,2-dimethoxyethane, "'a compound of the following formula

being obtained:

It is now possible to successively introduce the radicals
Ar-alk-(C0),~ and Re in a conventional manner into the free
amino group (for example as stated under procedure b) and
optionally split off the radical -CORj3 in known manner

(replacement of -CORj by hydrogen).

The reactions described above for the preparation of the
starting materials are carried out in conventional manner as
described in Example 1 or by analogy thereto. Introduction of
the radicals Rqy, R; and Rg also occurs in a conventional

manner and as stated in the application (specification).

With regard to process b} reaction of a compound of formula IV

with a compound of formula V or VI

Process b) is appropriately carried out at temperatures between
0 to 250°C, in particular 20 to 140°C.
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1, pages 1303-4 and volune 2, page 471. Any acyl groups jpr 3
for exanple, carb-(Jerr]-Cerr] al koxy groups, C2-C6 alkaﬁﬁgﬁﬂgwgﬁﬁg*&ﬁ

simlar groups may be elimnated solvolytically. This elli rfi nati on proce
in a known nmanner, for exanple by saponification with adids {BiNGY 396ac
such as hydrochloric acid, sulphuric acid,,in particular qoncentrated

Q Q.
22 )

hal ohydri c acids such as HBr/glacial acefit acid) or by |means of basic
subst ances (potash, soda, aqueous al kaliTH®bEHEETORSS BEEN 4ol i ¢ al kal

sol utions, aqueous NH3) at tenperature$ of IREPueeED 10 apd 150[err]C, in

parti cul ago8lerls 190 Kidddnsion agents that may for example be considered
for the process are: water, aliphatic alcohols (ethanol,
propanol, butanol), aromatic hydrocarbons (benzene, xylene,
toluene), lower aliphatic acid amides (dimethylformamide),
alicyclic and cyclically saturated ethers (diethyl ether,
dioxan), N-methylpyrrolidone, dimethylsulfoxide, sulfolane,
tetramethyl urea and mixtures of these agents.

Condensation agents that may be considered for process b) in the
event of the reaction of a compound of formulé IV with a
compound of formula V are primarily for example sodium acetate,
sodium amide, alkali metal carbonates and tertiary amines. Zinc
chloride, phosphoroxychloride, p-toluenesulfonic acid, iodine
and the like may also serve as condensation agents.

The-process is carried out in the presence of hydrogen if a
compound of formula VI is used. Catalysts that may be considered
are conventional hydrogenation catalysts, preferably metallic
hydrogenation catalysts such as Raney nickel, platinum,
palladium. It is, however, also possible to use alkali metal
borohydrides (NaBH4) lithium borohydride, sodium
cyanoborohydride.

Starting materials of formula IV may for example be obtained by
conventional reduction of the corresponding nitro compounds (for
example of formula VIII). This reduction may for example be
carried out as stated in process a) and in the examples.
Starting materials of formula V or VI are known.

Introduction of the radicals Ry, Ry, Ry4 and Rg including

the group COR3 according to process a) and/or b) is carried

out in a conventional manner for example by the following

reactions:

By alkylation or acylation: in this case particularly the

acylation or alkylation of amino groups.
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The ‘conpounds according to the invention exhibit good an
for exanple in the maxi num el ectrospasmtest (MES). For
above-stated test nmethod, 50% i nhibition of the spasns i

ndereed uy
electrical stimulation is achieved at a dose of 6 ng/kg Df bg%{ ifn
rats. The lowest effective dose in the abaye:stated aningl 0%1 Wbr
0.5 ng/ kg intravenous. A general eff ive dosage

exanpl e 2 ng/ kg oral

range (ani nmal

test as above)

Lleptic action,

PMP@A@EMEW BHEETNS
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The alkylation or acylation occurs for example by reaction with
compounds of formulae R-Hal, ArSO,O0R and SO;(OR),, where

Hal is a halogen atom (in particular chlorine, bromine or
iodine) and Ar is an aromatic radical (for example a phenyl or
naphthyl radical optionally substituted by one or more lower
alkyl radicals and R represents the radicals Cq-Cg-alkyl,
Ar-Cq-Cg-alkyl, Ar-Cyq-Cg-alkyl where the Cq-Cg-alkyl

group contains a further radical Ar or represents Ar. Examples
are p-toluenesulfonic acid-Cy-Cg-alkyl esters,

Cq-Cg-dialkyl sulfates, Cq-Cg-alkyl halides and the

like. In the previously mentioned compounds the aryl group may
in each case be substituted according to the meaning of Ar. The
alkylation and or acylation reaction is optionally carried out
with the addition of conventional acid-binding agents, such as
alkali metal hydroxides, alkali metal carbonates, alkali metal
hydrocarbonates, alkali metal hydrogen carbonatés, alkaline
earth carbonates, alkaline earth acetates, tertiary amines (for
example trialkylamines such as triethylamine), pyridine or also
alkali metal hydrides at temperatures between 0 and 200°C,
preferably 40 and 140°C in inert solvents or suspension agents.
Solvents or dispersing agents that may be considered are for
example: aromatic hydrocarbons such as benzene, toluene, xylene;
aliphatic ketones such as acetone, methylethyl ketone;
halégenated hydrocarbons such as chloroform, carbon
tetrachloride, chlorobenzene, methylene chloride; aliphatic
ethers such as butyl ether; cyclic ethers such as
tetrahydrofuran, dioxan; sulfoxides such as dimethylsulfoxide;
tertiary acid amides such as dimethyl formamide,
N-methylpyrrolidone, hexamethylphosphoric acid triamide;
aliphatic alcohols such as methanol, ethanol, isopropanol, amyl
alcohol, tert.-butanol, cycloaliphatic hydrocarbons such as
cyclohexane and the like. It is also possible to use aqueous
mixtures of the solvents mentioned. Working is often at the
reflux temperature of the solvents or dispersing agents used.
The alkylation reaction components are frequently used in
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which may, for exanple, be considered is: 2 - 20 ng/kg el D nartlcular
10 nmg/ kg 0.5 - 5 ng/ kg intravenous, in particular 2 ng/ QqEPIN@EMBNJeSFPEET
 h

action of the conpounds according to the invention is ¢
of the action of the known pharmaceutical active ingredi gnt glazepanl DU
-13 - conpounds according to the jngyention have ja br &

t he

THIS SHEET HAS BEEN
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excess. The alkylation can also occur in the presence of
tetraalkylammonium salts (in particular the halides) in
combination with alkali hydroxides at temperatures between
0-100°C, preferably 20-80°C, in an aprotic solvent or also in
chloroform or methylene chloride. Aprotic solvents that may in
particular be used are: tertiary amides (dimethylformamide,
N-methyl-pyrrolidone, hexamethylphosphoric acid triamide),
dimethylsulfoxide, acetoniﬁrile, dimethoxyethane! acetone,

tetrahydrofuran.

During acylation the amino groups for example have introduced in
them the group -CORj3, the group —CO—C1—C6—alkyl,
-CO—CZ—Cs—alkenyl, -CO-CZ—Cs—alkynyl, the

C1—Cs-alkoxycarbonyl group or the following groups:

~-COAr, -CO-OAr, --CONH,

—COﬁH—C1—C5—alkyl, —CON(C1—C6-alkyl)2,'—CONHAr,
-805-C1-Cg-alkyl, -SO,Ar, -SO5-nitrophenyl.

The procedure is conducted in a manner known per se, for example
using the corresponding acid halides (chloride, bromide) such as
Carb-Cq-Cg-alkoxyhalide or corresponding anhydrides). The
reaction temperatures are preferably between 20 and 120°C.

It is optionally also possible to carry out the alkylation and
acylation by first preparing an alkali metal compound (sodium,
potassium or also lithium salt for example) from the compound to
be alkylated or acylated by reacting it in an inert solvent such
as dioxan, dimethylformamide, benzene or toluene with an alkali
metal, alkali metal hydride or alkali metal amide (in particular
sodium or sodium compounds) or butyl lithium at temperatures
between 0 and 150°C and then adding the alkylating agent.

Instead of the alkylating and acylating agents listed, it is
also possible to use other chemically équivalent agents
conventionally used in chemistry, see for example also L.F. and
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t her'apeuti ¢ spectrum The conpounds according to the inven
particul ar effective antiepileptics. The pharmaceutical pr
generally contain between 10 and 100, preferably 30 to 60

tion are in

PREPRAGENNT §H§fg

conponent (s) according to the invention. The conpounds may, adm ni st er egl,
for exanple, in the formof tablets, capsules, pills, coatfed plBINOV 1995
supposi tories, ointnments, gels, creans, -p@&ders dusting govyders, aerosols
or inliquid form L|qU|d dosage forns w | e, be
considered are: oily or alcoholic or aqupdHL SHEET HAS BEEN
REPLACED
Mary Fieser "Reagents for Organic Synthesis ', John Wiley and

1, pages 1303-4 and Vol. 2, page

Sons Inc., New York,
471.

1967, Vol.

Acyl groups present, such as Carb—C1-C5-alkoxy groups,
C,-Cg-alkanoyl groups and similar groups can be split off
solvolytically. This splitting occurs in known manner, for
example by saponification with acids (mineral acids such as
hydrochloric acid, sulphuric acid, in particular concentrated
hydrohalic acids such as HBr/glacial acetic acid) or using base
substances (potashs, soda, aqueocus alkali solutions, alcoholic
alkali solutions, aqueous NH3) at temperatures between 10 and
150°C, in particular 20-100°C.

The - compounds of the invention display a good anti-epileptic
action for example in the maximal electrocramp test (MES).
For example in the above-mentioned test method, a dose of &
mg/kg body weight rat achieves a 50% inhibition of the cramps

provoked by electric stimulation.

The lowest already effective dose in the above-mentioned animal

experiment is for example

2 mg/kg oral
0.5 mg/kg intravenous.

The general dose range that may for example be used for the

effect (animal experiment as above) is:

2 - 20 mg/kg oral, in particular 10 mg/kg
0.5 - 5 mg/kg intravenous, in particular 2 mg/kg.

Generally speaking the activity of the compounds of the
invention is comparable with the effect of the known medicinally
active substance diazepam, although the compounds of the

invention have a broader therapeutic spectrum.

Sh Has Been Replaced

\\\l\\\\ \\\\\\ o



sol utions together- with suspensions and enul sions. Prefer
are tablets containing between 30 and 60 ng or solutions
0.1 and 5 wt. % of active substance. The individual dose f
conponents according to the invention nmay, for exanple, §
dosage forns be between 20 and 80 ny, prqfqgaply 30- 60 ng

T s

b) 180 %96

the active

parenteral dosage fornms (for exanple intravenous, intramjsc e
5 and 20 ng, preferably 8-16 ng. THIS SHEET HAS BEEN
REPLACED

The compounds of the invention may in particular be considered

to be effective anti-epileptic agents.

- The pharmaceutical formulations contain in general between 10 to
100, preferably 30 to 60 mg of the active component(s) of the

invention.

Administration may for example be in the form of tablets,
capsules, pills, coated tablets, suppositories, ointments, gels,
creams, powders, dusting powders, aerosols or in liquid form.
Liquid application forms that may for example be considered are:
oils or alcoholic or aqueous solutions as well as suspensions
and emulsions. Preferred forms of application are tablets that
contaln between 30 and 60 mg or solutions that contain between

0.1 to 5 percent by weight of active substance.

The individual dose of the active components of the invention

can for example lie

a) in the case of oral medicinal forms between 20 and 80 mg,

preferably 30 - 60 mg

b) in the case of parenteral medicinal forms (for example
intravenous, intramuscular) between 5 ~ 20 mg, preferably 8

- 16 mg.
-(The doses are in each case related to the free base) -~

It is for example possible to recommend. 3 times daily 1 to 3
tablets containing 30 - 60 mg of active substance or for example
in the case of intravenous injection 1 to 3 times daily one
ampoule of 3 to 5 ml content with 8 to 16 mg substance. In the
case of oral administration the minimum daily dose is for
example 90 mg; the maximum daily dose in oral administration

should not exceed 270 mg.
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- (The doses are in each case relative to the free base)
recomrended dose may be 1 to 3 tablets containing 30-60
substance three tinmes per day or, in the case of intravenous | njectiom
anpoule with a content of 3 to 5 mM with 8 to 16 ng of a tive13%w%b%e
- 14 - one to-three tines per day. In the gase of oral

THIS SHEET HAS BEEU
© "REPLACED
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For the treatment of dogs and cats the oral individual dose is
generally between about 2 and 20 mg/kg body weight; the
parenteral dose about between 1 and 5 mg/kg body weight.

The medicament can be used in human medicine, in veterinary
medicine and in agriculture, alone or mixed with other

pharmacologically active substances.

Examples:

Example 1
2—Amino—4—(4-fluorobenzylamino)—1-ethoxycarbonylaminobenzene.
Variant A

A suspension of 5.2 g (20 mmol)
2-amino-5-(4-~-fluorobenzylamino)-nitrobenzene or 5.2 g (20 mmol)
2-amino-4-(4-fluorobenzylamino)-nitrobenzene in 100 ml dioxan is
hydrogenated at 55 - 60°C under normal pressure in the presence
of 2 g Raney nickel. When hydrogen uptake is completed the
catalyst is filtered off under an inert gas and the filtrate is
reacted with 3.2 g (25 mmol) di-isopropylethylamine. A solution
of 2.3 g (21 mmol) ethyl chloroformate in 15 ml dioxan is added
dropwise to the solution obtained with stirring and an inert gas
atmosphere (for example nitrogen) at 10 - 20°C. When all has
been added, the mixture is then stirred for 1 hour at room
temperature and 10 ml 6N ethanolic hydrochloric acid is then
added dropwise with stirring and ice cooling. A colourless solid
material gradually crystallizes out. The mixture is then stirred
for 2 more hours at room temperature and the precipitated
product is suction filtered. After recrystallization from
ethanol/ether 5.5 g (73 % of theory) of
2-amino-4-(4-fluorobenzylamino)-1-ethoxycarbonylamino-benzene is
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adm'ni stration, the mnimumdaily dose is, for exanplef BERLA tre—rraxt-um
daily dose in the case of oral adm nistration should n¢t éﬁéggﬂ
the treatnment of dogs and cats, the individual oral dogejis generally

ENr7SHRRY. [For

bet ween approximately 2 and 20 ng/ kg of body weight; thepareRper b6dcse S

approxi mately between 1 and 5 ngy/ kg of bquswpight. The pharnaceuti cal
preparations may be used in human nedi gine, " veferi naryl nEourcrre—ate—
agriculture alone or m xed with other rHEﬂ&ﬁBEEb@A&@EE&factive subst ancgs.

REPLACED
obtained as dihydrochloride in the form of colourless to

slightly pink crystals.
M.p. of the dihydrochloride 182 - 186°C

Preparation of the starting materials.
2-Amino-5-(4-fluorcbenzylamino)~nitrobenzene

A solution of 25.9 g (100 mmol) 2-amino-5-(4-fluorobenzylidene
amino)-nitrobenzene in 250 ml dioxan/methanol mixture (4:1) is
reacted in portions with stirring with 5.7 g (150 mmol) sodium
tetrahydrodoborate. When all has been added the mixture is
stirred at room temperature for 2 hours more, the reaction
solution then being concentrated under a vacuum until dry. The
remaining dark red residue is taken up in 100 ml water and the
resﬁlting suspension is extracted four times with in each case
200 ml dichloromethane. The combined organic phases are dried
with sodium sulfate and then concentrated in a vacuum. The
remaining dark red oil is crystallized from 100 ml toluene.
After drying in a vacuum 21.0 g (80 % of theory)
2-amino~5-(4-fluorobenzylamino)-nitrobenzene are obtained as
dark red crystals.

M.p. 111 - 112°C

2-Amino-5-(4-fluorobenzylideneamino)-nitrobenzene can for

example be obtained as follows:

A solution of 15.3 g (100 mmol) 2-nitro-p-phenylenediamine and
13.6 g (110 mmol) 4~fluorcbenzaldehyde in 400 ml xylene is
heated under reflux in the presence of 0.5 g of an acid ion
exchanger (for example Nafion) for 3 hours in a water separator.
Insoluble constitutents are filtered out hot and the mixture is
allowed to stand overnight at room temperature. An .
orange-yellow solid crystallizes out. This is suction filtered,
washed with a little toluene and dried in a vacuum. 22.0 g (85 %
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- 15 - Exanples: Exanple 1 REPLACEME‘NT SHEET
2- Am no- 4- (4-fl uorobenzyl am no) - 1- et hoxycar bonyl am no- bgngeme—VarratAlA
suspension of 5.2 g (20 mmol) of 2-am no-5-(4-fl uoro-
benzyl am no) ni trobenzene or 5.2 g (20 nmol) of 2-am no- 4} 13 NOV 1996
(4-fluorobenzyl am no) ni trobenzene in 10Q g of dioxane ip

THIS SHEET HAS BEEN
———"REPLACED

of theory) 2-amino-5-(4-fluorobenzylideneamino)-nitrobenzene are
obtained as orange-yellow crystals.
M.p. 136 - 139°C

2-Amino-4-(4-fluorobenzylideneamino)}-nitrobenzene

A solution of 15.6 g (100 mmol) 2-amino-4-fluoro-nitrobenzene,
22.5 g (180 mmol) 4-fluorobenzylamine and 20.2 g (220 mmol)
triethylamine in 150 ml dimethylsulfoxide is hgited under
stirring and an inert gas atmosphere for 30 hours to 60 ~ 70°C.
When the reaction time is completed, the solvent is distilled
off in a vacuum, the residue is taken up in 500 ml 0.5 N
hydrochloric acid and the mixture stirred intensively at room
temperature for 30 minutes. The precipitated solid is suction
filtered and subjected to hot steam extracEion with toluene. The
product crystallizing ouf of the toluene after the mixture has
been allowed to stand for twelve hours at 0 - 4°C is suction
filtered and dried in a vacuum. 22.2 g (85 % of theory) are
obtained. After being left to stand for 12 hours at 0 - 4°C
2-amino-4-(4-fluorobenzylamino)-nitrobenzene crystallizes out of
the toluene phase as orahge—yellow crystals.

M.p. 180°C

Variant B

A suspension of 13.3 g (40 mmol) of
2-ethoxycarbonylamino-5-(4-fluorobenzylamino)-nitrobenzene in
150 ml 1,2-dimethoxyethane is hydrogenated at 55 - 60°C under
normal pressure in the presence of 2 g Raney nickel. After
hydrogen uptake has finished, the catalyst is filtered off under
an inert gas and the filtrate is concentrated in a vacuum. The
remaining reside is taken up in 150 ml ethanol and 20 ml 6 N
ethanolic hydrochloric acid are added dropwise to the solution
obtained under stirring and an inert gas atmosphere. After
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hydrogenated at 55 to 60[err] C under standard pressure inﬁiaﬁgflqacﬁCC of
g of Raney nickel. Once hydrogen absorption has ceased, [th

filtered out under protective gas and the filtrate is cg
(25 mmol ) of diisopropylethylamne. A solution of 2.3 g
chloroformate in 15 ml of dioxane is addeq to the resu

dropwi se with stirring under an inert gas 5tnnsphere (f
at 18-20[err]C. On conpletion of addition, stirring is

at roomtenperature and 10 mi of 6 N ethanollc hydrochlorlc aci d are tHs
added drop@aseivht hast £1{sifiedtheL @@kitigeWMibhstirred for a further 1

hour, the precipitated solid is suction filtered and washed with
ethanol. After drying in a vacuum 13.5 g (89 % of theory) of the
named compound are obtained as colourless to slightly pink

crystals,
M.p. 186 -~ 189°C

Preparation of the starting substance

2-Ethoxycarbonylamino-5-(4~fluorobenzylamino)-nitrobenzene 39.8
g (120 mmol)
2—ethoxycarbonylamino~5-(4—fluorobenzylidineamino)-nitrobenzene
(prepared from 33.8 g (150 mmol)
5-amino-2—ethoxycarbonylamino—nitrobenzene and 19.2 g (155 mmol)
4-fluorobenzaldehyde) are reacted as stated above with 3.8 g
(100 mmol) sodiumtetrahydridoborate. After appropriate working
up 31.3 g (78 % of theory)
2—-ethoxycarbonylamino-5-(4~fluorobenzylamino)-nitrobenzene are
obtained as dark red crystals.

M.p. 85 - 87°C

The 5-amino-~2-ethoxycarbonylamino-nitro-benzene may for example

be obtained as follows:

21.0 g (0.42 mol) hydrazine hydrate is added dropwise with
stirring under reflux to a suspension of 142.1 g (0.4 mol)
2-ethoxycarbonylamino-5-phthalimido-nitrobenzene in 700 ml
-1,2-dimethoxyethane and the mixture is allowed to react for a
further 2 hours. After cooling to room temperature, precipitated
phthalyl hydrazide is filtered off and the dark red filtrate in
the vacuum is evaporated to dryness. The remaining solid residue
is recrystallized from about 150 ml toluene. 84.4 g
S-amino-2-ethoxycarbonylaminonitrobenzéne are obtained as dark

red crystals.
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ice.” A colourless solid gradually crystallises as this re—Fe%LeLned_;;;;;
Stirring is continued for 2 hours at room tenperature ardREMACAMENT SHERT eld
product is separated by suction filtration. After recrysgtfrTtrsatriromrf+em
et hanol /ether, 5.5 g (73% of theoretical) of 2-am no-4- 1 v

(4-fluorobenzyl am no) - 1- et hyoxycar bonyl anijgobenzene arefo taizhyg 28%n

di hydrochloride in the formof colourless to slightly p{nk-eystals _
Mel ting point of dihydrochloride: 182-186[err]C.

RE
M.p. 105 - 107°C PLACED

2-Ethoxycarbonylamino-5-phthalimido-nitrobenzene is for example
obtained as follows:

75.7 g phthalic acid anhydride are added in portions to a
solution of 90.1 g (0.5 mol) N-ethoxycarbonyl-p-phenylene
diamine in 1.5 1 glacial acetic acid with stirring and an inert
gas atmosphere at 90°C. When addition is completed the mixture
is left to react for a further 60 minutes. 27.5 ml fuming nitric
acid are then added dropwise to the resulting suspension and the
mixture is allowed to continue to react for 2 hours at 100°C.
After cooling to room temperature the precipitated solid
substance is filtered off and washed neutral several times with
a total of 2.5 1 water. After drying in a vacuum 149.9 g of the
phthalimido compound are obtained as yellow crystals.

M.p. 215 - 216°C '

Example 2

2-Amino-4-(4-trifluoromethylbenzylamino)~1-ethoxycarbonylamino-

benzene
Variant A

A suspension of 9.3 g (30 mmol)
2-amino-5-(4-trifluoromethylbenzylamino)-nitrobenzene is
hydrogenated by analogy with Example 1 (variant A) and then.
reacted with 3.4 g (31 mmol) ethyl chloroformate. 5.8 g (45 % of
theory) of the named end product is obtained as dihydrochloride
in the form of colourless to weakly pink crystals.

M.p. 159 - 162°C

Variant B
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-16 - Production of starting substances.
2- Am no- 5- (4-fl uorobenzyl am no) ni trobenzene A sol ution of

of 2-am no-5-(4-fluoro- benzylideneam no)nitrobenzene in{2

di oxane/ met hanol m xture (4:1) is conbined with stirring
5.7 g (150 nmol ) of sodiumtetrahydri doborate. Once addi
stirring is continued for 2 hours at roomifenperature ang

solution is then evaporated to dryness under a vacuum The remaini ng dark

REPLOCENELO, 7D |

U T

) At

he reaction

A

h

A suspension of 65.2 g {170 mmol)

THIS SHEET HAS BEEN
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Z-ethoxycarbonylamino—s-(4—trifluoromethylbenzylamino)-nitro
benzene is hydrogenated by analogy with Example 1 (Variant B)
and worked up appropriately. 52.2 g (72 % of theory) of the
named end product are obtained as dihydrochloride in the form of

colourless crystals.
M.p. 160 - 162°C.

The corresponding starting materials are prepared as described

in Example 1 in analogous manner.

Example 3

2-Amino-4-benzylamino-1-ethoxycarbonylamino-benzene

A suspension of 12.6 g (40 mmol)

5-benzylamino~2-ethoxycarbonyl-amino-nitrobenzene is

hydrogenated by analogy with Example 1 (variant B)

and worked up

appropriately. 52.2 g (72 % of theory) of the end product are

obtained: colourless to pale pink crystals.
M.p. 178 - 181°C.

Example 4

2-Amino-4-(3,5-dichlorobenzylamino)-1-ethoxycarbonylamino-benzene

A suspension of 15.5 g (50 mmol)

2-amino-5-(3,5-dichlorobenzylamino)-nitrobenzene is hydrogenated
by analogy with Example 1 (variant A) and worked up
appropriately with 5.5 g (51 mmol) ethyl chloroformate. 10.8 g

(51 % of theory) of the end product are obtained as

dihydrochloride: colourless to pale pink crystals.
M.p. 134 - 136°C.
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red'residue is taken up to 100 mMl of water and the resultant_suspension is
extracted four tines with 200 m portions of dichloronet hﬂBPLACﬁWEN?
organi ¢ phases are desiccated with sodi um sul phate and th
under a vacuum The remaining dark red oil is crystalliged from 100 m
tol uene. After vacuumdrying, 21.0 g (80% of theoretical) {oft3 NOV 1995
2-am no- 5- (4-fl uorobenzyl am no) ni t.robenzétye™ar e obt ai ne s dark red
crystals. Melting point: 111-112[err]C.

2- Am no- 5- (4-flwuorobenzyl i deneam no) ni t robenzene nay,
obt ai ned as foll ows:

Example 5

2-Amino-4-(3,5-dichlorobenzylamino}-1~-propyloxycarbonylamino

benzene

A suspension of 15.5 g (50 mmol)
2-amino-5-(3,5-dichlorobenzylamino)-nitrobenzene is hydrogenated
by analogy with Example 1 (variant A) and worked up
appropriately with 6.2 g (51 mmol) propyl chloroformate. 10.8 g
of the end product are obtained in the form of the
dihydrochloride. This forms colourless to pale pink crystals.
M.p. 154 - 155°C.

Example 6

2-Amino-4-(2-chlorobenzylamino)-1-{(diethylcarbamoylamino)
benzene

A suspension of 8.3 g (30 mmol)
2-amino-5-(2-chlorobenzylamino)-nitrobenzene is hydrogenated by
analogy with Example 1 (variant A)'and worked up appropriately
with 4.2 g (317 mmol) N,N-dimethylcarbamoyl chloride. 6.5 g of
the end product are obtained as colourless to pale pink
crystals. '

M.p. 153 - 155°C.

Example 7

2-Amino-4-(2,4-dichlorobenzylamino)-1-(dimethylcarbamoylamino)

benzene

A suspension of 31.2 g (100 mmol)
2-amino-5-(2,4-dichlorobenzylamino)-nifrobenzene is hydrogenated
by analogy with Example 1 (variant A) and worked up
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A solution of 15.3 g (100 mmol ) of 2-nitro-p-phenyl ene- rdr-amre—ant—+3-

(110 mmol) of 4-fluorobenzal dehyde in 400 m of xylene

ACEMEN BURET3

exchanger (for exanple Nafion). Wile hot, the m xture
remove insoluble constituents and is |ef{ to stand over
tenperature. An orange-yellow solid crystallises out.
separated by suction filtration, washed with a little[tp

b

hours with a water separator in the presence of 0.5 g o n_acrl dr ¢
£
N h?

S
u

10
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under a vacuum 22.0 g (85% of theoretlcal) of 2-amn

(4- fIuorogsggxbfggggfgnéggﬂﬂt§W§b%HQQBQ ﬂ&glpbﬁaﬁrﬁ%hé%hylcarbamoyl

chloride. 12.4 g of .the end product are obtained in the form of

the dihydrochloride. This forms colourless to pale pink
crystals. '

M.p. 147 - 152°C.

Example 8

1,2-Diacetylamino-4-(4-fluorobenzylamino) benzene

9.4 g (30 mmol)

4~ (4-fluorobenzylideneamino)-N,N'-diacetyl-o-phenylene diamine
are reduced in 250 ml dioxan/methanol mixture (4:1) as described
in Example 1 with 0.9 g (25 mmol) sodiumtetrahydriodoborate. The

free base obtained is then transferred into the hydrochlori
directly with alcoholic hydrochloric acid. 7.2 g of the end
product are obtained in the form of the monchydrochloride.’
forms colourless crystals.

M.p. 165 -~ 168°C.

4—(4-F1uorobenzylideneaminp)-N,N’—diacetyl—c—phenylene.diam

is for example obtained by reacting 8.3 g (40 mmol)

de

This

ine

4-amino-N,N'~diacetyl-o-phenylene diamine with 5.1 g (41 mmol)
11.0

4-fluorobenzaldehyde (as described under Example 1). Yield:
g vellow crystals.
M.p. 152 - 156°C
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orange-yel l ow crystals.. Melting point: 136-139[err]C. 17 _-

2- Ami no- 4- (4-f1 u m trobenzene A solution df REBLACEMEE
of 2-am no-4-flu D Imgm'gmle 22.5 g (180 nmmol ) of }4

and 20.2 g (200 n¥olec wriethylamne in 150 m of diny gul hoxi de] ijs
heated for 30 hours to 60- 70[err]C under 1 1996

—+

22 -

Novel 1,2,4-triaminobenzene derivatives and p#

Cpreparatlon
laims
1. 1,2,4-triaminobenzene derivatives of the general formula
‘l‘4
-CO'Ra
I
Ar-AlK-(CO) - RiRo

Rg

where the symbols Ry, Ry, R3, Ry, Rg, Ar and alk
have the following meanings:

Rq: hydrogen, Cq-Cg-alkyl, CZ—Cs-alkanoyl or the
' radical Ar;

Roy: hydrogen or Cq~Cg-alkyl;

Ry:. Cq-Cg-alkoxy, NH,, C1—C5~alkylamino,

Cq-Cg-dialkylamino, amino substituted by the
radical Ar, C1-C6—alkyl C2—C6—alkenyl
C2—C6—a1kynvl the radical Ar or the radical

ArQ-;
Ry: hydrogen, Cq-Cg-alkyl or the radical Ar;
Rg: hydrogen or Cq-Cg-alkyl or the radical Ar;

Alk: a straight or branched alkylene group with 1 - 9
carbon atoms, which can also be substituted by the
radical Ar;

Ar: a phenyl radical substituted by the radicals Rg,
R4 and/or Rg where these radicals Rg, Ry and )
Rg are the same or different and represent
Cq~Cg~alkyl, C3-C7ecycloalkyl, hydroxy,
Ci~-Cg-alkoxy, C,-Cg-alkanoyloxy, halogen,
hydroxy, C1—C5-halog¢noalkyl, -CN, =-NHj,
~NH-Cq-Cg-alkyl, -N(Cq-Cg-alkyl),, -COpH,
-C0-Cq-Cg-alkyl, -C0-0-C¢-Cg-alkyl, ~-COAr,
-CO-0Ar, —CONHz, -CONH-C1—C6—alkyl,
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protective g

as atnosphere while being stirred. On conpl €T}
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~NH~-CO-C4 Cs—alkyl, -NHCO-Ar,
—NHCO—C1—Cs—alkoxy, -NH-CO-OAr, -NHCO-NH,,
-NHCO—N(C1-C5-alkyl)2, ~NHCO-NHAT,
-NH-SOZ-C17C6-alkyl, -NH-S0,Ar,
-NH-SOZ-nftrophenyl, -50,-0H,
-SOZ—C1—C6—alkyl, -805-Ar,
—SOz-C1—C6—alkoxy, -S0,-0Ar, -S0,-NHj,
.~80,-NH-Cq-Cg~alkyl,
-S0,~-N(Cq~Cg-alkyl),, -SO,-NHAr, or
-502-01—Cs—alkoxy;

n: 0 or 1;

and pharmaceutically acceptable acid addition salts thereof,

except for the compound
1-amino-2-carbethoxyamino-6-(2,4,6~trimethyl)-benzyl.
amino)pyridine and the hydrochloride thereof.

A process for the preparation of 1,2,4-triaminobenzene

derivatives of the general formula

T4
-CO0-Rg
Ar-Alk-(CO) - RyRo

Rg

where the symbols Ry, Ry, R3, R4, Rg, Ar and Alk
have the following meanings:

Rq: hydrogen, Cq-Cg-alkyl, Cy-Cg-alkanoyl or the
radical Ar;

Ro: hydrogen or C1—C5-alkyl;
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crystallise out of the toluene phase after 12 hours' standing at 0-4[err]C
Mel ting point: —186f erT J'C—Vari-ant B A suspension of 13.3 g (HEPLEKUEMENP’SHEET

uor obenzyl am no) ni t robenzeneji

1 2- di met hox

in the presence &f g of* Rdney ni ckel . dgycg hydr ogen absof pi
er protective gas §n

ceased, the catalyst is filtered out un

nated at 55-60[err] C under sfa

oS NBYR9E"
the filtrat

S evaporated under a vacuum The remaihing residue is t FIS SHEET HAS BEEN
T " REPLACED

R3: Ci-Cg-alkoxy, NH,, Cq-Cg-alkylamino,

Cq-Cg-dialkylamino, amino substituted by the

radical Ar, Cq-Cg-alkyl, C,-Cg-alkenyl,

Cy-Cg-alkynyl, the radical Ar or the radical

ArQ-;
Ry: hydrogen,'c1~cs—alkyl or the radical Ar;
Rg: hydrogen or C1-C6~alkyl or the radical Ar;

Alk: a straight or branched alkylene group with 1 - 9
carbon atoms, which can also be substituted by the

radical Ar;

Ar: a phenyl radical substituted by the radicals Rg,
Ry and/or Rg where these radicals Rg, Ry and

Rg are the same or different and represent

Cq-Cg-alkyl, C3-C7—cycloalkyl, hydroxy,
Cq-Cg-alkoxy, Cp-Cg-alkanoyloxy, halogen,
hydroxy, C17C6-halogen alkyl, -CN, -NH,,
-NH-Cq-Cg-alkyl, -N(Cq-Cg-alkyl),, -CO,H,
-CO-Cq-Cg-alkyl, -CO-0-Ci-Cg-alkyl, -COAr,
-CO-OAr, -CONH,, -CONH-Cq-Cg-alkyl,
-CON(Cq-Cg-alkyl),, —CONHAr,
-NH-CO-C4-Cg-alkyl, -NHCO-Ar,
—NHCO-C1—C6—alkoxy, -NH-CO-OAr, -NHCO-NH,,
—NHCO—N(C1—C6—alkyl)2, ~NHCO-NHAr,
-NH-80,-C{-Cg-alkyl, -NH-SO,Ar,
-NH-80,-nitrophenyl, -S0,-OH,
-SOZ—C1—C6—alky1, -S0,-Ar,
-S05-Cq-Cg-alkoxy, -SO,-OAr, -S0,-NH,,
-S0,-NH-C4-Cg-alkyl,

-505-N(Cy-Cg-alkyl),, -SO,-NHAr,
-80,-C4-Cg-alkoxy;

n: 0 or 1;

and pharmaceutically acceptable acid addition salts thereof,

except for the compound

1-amino-2-carbethoxyamino-6-(2,4,6-trimethyl)-benzyl -

amino)-pyridine and its hydrochloride, characterized in that

eet Has Been Replaced
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up in 150 nl of ethanol and 20 nml of 6N ethanolic hydrochloric acid are
added dropwi se_to the resultant solution with stirring under a protective

gas at nosphe of addition, stirring is coni f- t _
hour, the erﬁl“IﬂHFﬂim B|‘WI s separated by suction fil ar 3%@@&&&

wi th et hanol myl 8Q under a _-248_- vacuum 13.9 g (89% of

theoretical) of the stated conpound . 13 NOV 1995
a) in a compound of formula

P . THIS SHEET HAS prgn

102 ! REPLACED

II
Ar-Alk- -
k (CO)n l . R1R2
Rs

where R1,'R2, Rg, Alk, Ar and n have the given

meanings or in a compound of formula
‘?4

-X
III

"AT-Alk=-(CO) -N 0,
Rs

where X is hydrogen or the group -COR3 and R3, Ry,
Rg, Alk, Ar and n have the given meanings,

the nitro group is reduced in known manner to an amino
group, the group -COR3 is introduced by acylation if this
is not present in the starting materials II or III and the
radical Ry, Ré, Rg is introduced optionally before or .
after introduction of the group -COR3 by alkylation,

arylation and/or acylation or

b) é compound of formula
Rg=X
v
HoN NR1R2
where X 1s hydrogen or the group —-COR3 and Rq, Ry,

Ry and Ry have the given meanings is reacted with a

compound of formula

Ar-Alk-(CO) Hal v

This Sheet Has Been Rep

I




. en

11Y

are obtained as colourless to slightly pink crystals. Mytttr cpuiul.‘{w‘!
186- 189[ er7]C. “Production of "starting substance REPLACEMENT SHzi®
2- Et hoxycar bﬂlﬂuﬁ{wmllﬁunjﬂlmluorobenzyl ani no) ni t r obenzerle [39- 8 {20 i
of 2-ethoxyc fl uoro- benzyli deneam no)ri tjr NRP

(produced from33.8 ¢ (1 0 mol ) of OPS 9%
5- am no- 2- ethoxycarbonylan1nonltrobenie%% and 19.2 g (195 'veiy—of

4-fl uorobenzal dehyde) -are reacted as stated previousl
mol ) of sodiwhexetAghydrlikemt at maw@‘ thdre \gdvenngream ii

manner, 313 B ABAST S |2 dodin Sl NOLLINAN bF FormaTa

Ar-Alk'-CHO VI

where Ar has the given meanings and Alk' is a straight or
branched alkylene group with 0 - 8 carbon atoms,

where in the latter case the double bond of the Schiff's
base obtained is reduced to the simple bond, that the
radicals -COR3, R4, Ry, R4 and Rg are introduced
optionally by alkylation, arylation and/or acylation, the
radical R3 is optionally exchanged for another radical in
the compounds obtained according to procedure a) or b) in
the context of the definition given for R3 and the
compounds so obtained are converted into acid addition
-salts.

3. A medicament containing as active substance at least one

1,2,4-triaminobenzene derivative of the general formula
Rs
l
N-CO-Rj

Al’"A1k"(CO_)n"N RIRZ

Rg

where the symbols Ry, Ry, R3, R4, Rg, Ar and Alk
have the following meanings:

Rq: hydrogen, C14C6—alkyl, C2—C6—alkanoyl or the
radical Ar;

Ro: hydrogen or Cq-Cg-alkyl;

Ry: = Cq-Cg-alkoxy, NH;, Cq-Cg-alkylamino,

Cq-Cg-dialkylamino, amino substituted by the
radical Ar, C1-Cs-alkyl, C2-C6—alkenyl,

is Sheet Has Been Replaced
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aninb-S-(4-fIuorobenzylanino)nitrobenzene are obtained as dark red

crystals. Metting point:—85=87ferr]C

5- Ami no- 2- et ho ﬂ trobenzene may, for exanp
follows: 21.0 ﬁm mﬂmﬂﬁm”ﬁ* ydrazi ne hydrate are added
stirring at boifiny tenferdtufe to a sysgension of 142.1
2- et hoxycar bonyl am no- 5- pht hal i m do- nitrobenzene in 700

1, 2-di met hoxyet hane and the reaction is allowed to cont
Once the m xture has cooled to roomtenperature, the pre

Cp~Cg-alkynyl, the radical Ar or the kadicC

ArO-;
Ryt hydrogen, Cq-Cg-alkyl or the radical Ar;
Rg: hydrogen, Cq~Cg-alkyl or the radical Ar;

Alk: a straight or branched alkylene group with 1 - 9
carbon atéms, which may also be substituted by the
radical Ar;

Ar: a phenyl radical substituted by the radicals Rg,
Ry and/or Rg where these radicals Rg, Ry and
Rg are the same or different and represent
C1-Cg-alkyl, C3-Cy-cycloalkyl, hydroxy,
Ci-Cg-alkoxy, C,-Cg-alkanoyloxy, halogen,
hydroxy, Cq{-Cg-halogen alkyl, -CN, -NH,,
-NH—C1-C6—alkyl, -N(Cq-Cg-alkyl),, -COoH,

-C0-C -Cg-alkyl, -CO-0-Cq{-Cg-alkyl, -COAx,
~CO-OAr, -CONH,, -CONH-C{-Cg-alkyl,
-CON(Cq-Cg-alkyl),, -CONHAr,
—NH~C0—C1—C6—alkyl, ~NHCO-Ar,
'—NHco—c1—c6-a1koxy, ~-NH~CO-OAr, -NHCO-NH,,
-NHCO-N(Cq~Cg-alkyl),, ~NHCO-NHAr,
-NH-S0,-Cq-Cg-alkyl, -NH-SO,Ar,
-NH-SO,-nitrophenyl, -S0,-OH,
-80,-Cq~Cg-alkyl, -SO,-Ar,
~805-Cq-Cg-alkoxy, -S0,-OAr, -S0,-NH,,
-S0,-NH-C,-Cg-alkyl,

-SOZ—N(C1—C6—alkyl)2, -50,~NHAZL,
-505~-Cq-Cg-alkoxy;

n: 0 or 1; _
or pharmaceutically acceptable acid addition salts thereof,
as well as optionally other conventional auxiliary
substances and carriers or diluents.

" This Sheet Has Been Replaced
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pht hal hydrazide is filtered out and the dark red filtrat

dryness under a vacuum The remmining solid residue is r CRB&M@EMENB%H&EPm

approximately 150 m of toluene. 84.4 g of 5-am no-2-eth dedluuuylun.r

ni trobenzene are obtained as dark red crystals. Melting poin

105-107[ err] C. 2- Et hoxycar bonyl am no- 5-p. hgl|n1don|trob<n:eﬂ@sﬂpvaypéin
§ of phthalic ahhydride are adc

for exanple, as follows: 75.5 g (0.51 no

in portions with stirring under a protective gas atnosphere at

THIS §
A process for the preparation of a medzcamenkEmhaﬁmcterl ed

in that at least one compound of formula I including the
compound
1-amino-2—carbethoxyamino—6—(2,4,Gftrimethyl)benzylamino)—
pyridine and its hydrochloride is processed with
conventional phaimaceutical carriers and/or diluents or
other auxiliary substances into pharmaceutical formulations
or brought into a therapeutically applicable form.

The use of compounds of formula I according to claim 1
including the compound
1-amino-2-carbethoxyamino-6-(2,4,6-trimethyl)benzylamino)-
pyridiné and its hydrochloride for the preparation of
medicaments.

* [ L M S *
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- 19 - 90[err]Cto a solution of 90.1 g (0.5 nol) of N-ethoxycarhonyl.:
p- phenyl enedianmine in 1.5 1 of glacial acetic acid. On ¢ nﬁERﬂAcgmgmm SHEET

addition, the reaction is allowed to continue for 60 mn 5~
fumng nitric acid are thereupon added to the resultant $“’p32fh§9'§33
once addition is conplete, the reaction js allowed to cont oyr g
at 100[err]C. Once the mixture has cool to roomtenperatlce, the

precipitated solid is filtered out and repeatedly

[HIS SHEET HAS BEEN
Novel 1,2,4-triaminobenzene derivatives and pche$5§§mﬁ8¥mtheir

preparation

Abstract:

Phafmacologically active 1,2,4-triaminobenzene derivatives of
the general formula '

AT=-A1k=(CO)  -N NR{R3

!
Rs

where the symbols Rq, Ry, R3, R4, Rg, Ar and Alk
have the following meanings:

Rq: hydrogen, C1~C6-alkyl, Cz—cs—alkanoyl or the
radical Ar;

Ro: hydrogen or Cq{-Cg-alkyl;

Ry: Cq~Cg~alkoxy, NH,, Cq-Cg-alkylamino,

Cq~Cg-dialkylamino, amino substituted by the
radical Ar, Cq-Cg-alkyl, C,-Cg-alkenyl,
C;-Cg-alkynyl, the radical Ar or the radical

ArO-;
Ry: hydrogen, C1—C6-alkyl or the radical Ar;
Rg: hydrogen or Cq1-Cg-alkyl or the radical Ar;

This Sheet Has Been Replaced
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under a

SREPEAGEMENT SHEL?

washed until neutral with a total of 2.5 1 of water. Afte
vacuum 149.9 g of the phthalimdo conpound are obtai ned
crystals. Melting point: 215-216[err]C. Exanple 2

2- Ami no-4- (4-trifluoronethyl benzyl am no) - 1- et hoxycar bonyl ani obenzene
Variant A A suspension of 9.3 g (30 mméé of 2-am no-5-( i 't MENo1996
net hyl benzyl ami no) ni t r obenzene is hydrogenated in a simja ner to.

exanple 1 (variant A) and then reacted with 3.4 ¢ _
| R AS BEEN
Alk: a straight or branched alkylene group Witk PLAGED

carbon atoms, which can also be substituted by the

radical Ar;
Ar: a phenyl radical substituted by the radicals Rg,
R4 and/or:Rs where these radicals Rg, R4 and
Rg are the same or different and represent
C1-Cs-alkyl, C3-C7-cycloalkyl, hydroxy.,
C1-C6-alkoxy, C2-C6-alkanoyloxy, halogen,
hydroxy, CT-CG—halogen_alkyl, -CN, -NH,,
-NH-C1-Cg-alkyl, eN(C1-C6-alkyl)2, -CO,H,
-C0-Cq-Cg-alkyl, -CO-0-Cq-Cg-alkyl, -COAr, -CO-OAr,
-CONH,, -CONH-Cq-Cg-alkyl, -CON(C;{-Cg-alkyl),,
~CONHAr, -NH-CO-C;q-Cg-alkyl, -NHCO-Ar,
-NHCO-Cq-Cg-alkoxy, -NH-CO-OAr, -NHCO-NH,,
-NHCO—N(C1-C6—alkyl)2, ~NHCO-NHAr,
-NH-S0,-Cq-Cg-alkyl, -NH-SO,Ar,
-NH-SO,-nitrophenyl, -SO,-OH, —SOZ-C1—C6—alkyl
-S05-Ar, —SOZ-C1—C5—alkoxy, -S0,-0Ar,
-S0,-NH,, —-S0,-NH-Cq-Cg-alkyl,
-S0,-N(C;-Cg-alkyl),, -SO,-NHAr,
—SOZ-C1—C6—alkoxy;

n: 0 oxr 1;
and pharmaceutically acceptable acid addition salts thereof.

This Sheet Has Been' Rep
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(31 mmol ) of ethyl chloroformate. 5.8 g (45% of theoretica )REPLAE}H’MEMIQHE@
end product are obtained as the di.hydro- chloride in the fpr COtotH
toslightly pink crystals. Melting point: 159-162[err]C Marli alilgﬁsRA
suspension of 65.2 g (170 mmvl ) of 2-ethoxycarbonyl am no- AR 1997
5-(4-trifluoronethyl benzyl am no) ni tr obenzene i s hydrogenatjed——a-sini| ar|
manner to exanple 1 (variant B) and worked up in a corresgondi ng manner.
52.2 g (72% of theoretical) of the sta®d end product are obrared—as—i-he

Novel 1,2,4-triaminobenzene derivatives and processes for their
preparation

Abstract:

Pharmacologically active 1,2,4-triaminobenzene derivatives of
the general formula

Ry
A
N-CO-R5
I
‘t\/
Ar-ATk-(CO)n-T NRyR,
Rs
where the symbols Ry, Ry, R3, Ry, Rg, Ar and Alk
have the following meanings:
Ry hydrogen, C1—C5—a1kyl, Cz-cs—alkanoyl or the
radical Ar;
Ryt hydrogen or C1-C6-alkyl;
Rj: C1-cs—alkoxy, NH,, C1—C5-alkylamino,
Ci-Cg-dialkylamino, amino substituted by the
S radical Ar, Cq-Cg-alkyl, C,-Cg-alkenyl,

Cp-Cg-alkynyl, the radical Ar or the radical
AxQ-;

Ry: hydrogen, Cq-Cg-alkyl or the radical Ar;

Rg: hydrogen or C1-C5-alkyl or the radical Ar;




di.hydrochloride in the formof colourless crystals. -26 el g
'160-162[err] C. The correspondi ng starting substances are [REBUAREMENTNSKEET
"simlar manner as described in exanple 1. Exanple 3
2- Am no- 4- benzyl am no- 1- et hoxycar bonyl am nobenzene. A sysgengi :
(40 mmol ) of 5-benzyl am no- 2- fSWAl?%W]]Z

)

- 30 -

Alk: a straight or branched alkylene group with 1 - 9
carbon atoms, which can also be substituted by the
radical Ar;

Ax: a phenyl radical substituted by the radicals Rg,
R, and/or.Rg where these radicals Rg, Ry and
Rg are thé same or different and represent
C1-Cs—alky1, C3-C7-cycloalkyl, hydroxy,
C4-Cg-alkoxy, C,-Cg-alkanoyloxy, halogen,
hydroxy, C{-Cg-halogen alkyl, -CN, -NH,,

-NH-Cq-Cg-alkyl, -N(C4~Cg-alkyl),, —-CO3H,

~ -C0-Cy-Cg-alkyl, -CO-0-C;-Cg-alkyl, -COAr, -CO-OAr,
~CONH,, -CONH-Cq-Cg-alkyl, -CON(Cq-Cg-alkyl),,
~CONHAr, —NH—CO~C1-C5-alkyl, -NHCO-Ar,
~NHCO-C1-C6-alkoxy, -NH-CO-0OAr, -NHCO-NH,,

-NHCO-N(C1~C6—alkyl)2, ~NHCO-NEAr,

-NH—SOZ—C1-C6-alkyl, —NH-SOZAr,

-NH-S05-nitrophenyl, -SO,-OH, -SOZ-C1-C6—alkyl,

-S0,-Ar, -SOZ-C1-C6-alkoxy, ~-S0,-0Ar,

-S0,-NH,, -SO0,-NH-Cq-Cg-alkyl,

-80,-N(C4~-Cg-alkyl),, -SO,-NHAr,

'—SOZ-C1-C6-a1koxy;

" n: 0 or 1;
and pharmaceutically acceptable acid addition salts thereof

Maltina. noint:



et hoxycar bonyl am noni trobenzene i s hydrogenated in a sim!l
exanple 1 (variant B) and worked up in a correspondi ng mann
of theoretical) of the end product are obtained as the di
colourless to slightly pink crystals. Melting point: 178-
4 2-Anino-4-(3,5-dichlorobenzylanind);lfethoxycarbonyl- a
suspensi on of 15.5 OYALO1y2y#-TRIAMIRGBENZENE: BERIYABIVES AND PROE

REPEA

di chl or obenzyl am no)drtfrehR PREPRATION'Y dr 0genated in a

The pro&uction'of 2-carbethoxyamino-5-(2,4,6-trimethyl-
benzylamino)aniline or the hydrochloride thereof (compound
81) is described in the journal Chemiker Zeitung 103 (1979)
on page 390. This reference contains no data relating to
any pharmacological action of this compound.

This invention relates to the subject matter defined by the
patent claims.

The compounds according to the invention are
pharmacologically active. In particular, the compounds
according to the invention have anticonvulsive, antipyretic
and muscle-relaxing effects. They furthermore have a
specific peripheral analgesic action.

The object of the invention is thus to provide compounds
with favourable pharmacological properties which may, for
example,;be exploited as pharmaceutical preparations having
antiepileptic, muscle-relaxing, antipyretic and peripheral
analgesic action.

The following explanations are important exemplifications:

The alkyl groups, halogenoalkyl groups, alkenyl groups,
alkynyl groups, alkoxy groups, alkylamino groups,
alkanoylamino groups, -alkanoyloxy groups or, generally,
alkanoyl groups occurring in the formula I may be linear or
branched. The same also appliés to alkyl and alkyloxy
groups (= alkoxy groups) if these are a constituent of
groups of another composition (for example in the form of a
monoalkyl- or dialkylamino group, alkanoylamino group,
alkoxycarbonylamino group, carbalkoxy group, alkylcarbonyl
group and analogous groups. The C;-C, cycloalkyl group is
preferably cyclopentyl or cyclohexyl. C,-C, alkenyl
preferably means allyl. C,-C, alkynyl preferably means

propargyl.

The halogen atoms are chlorine, bromine or fluorine, in
particular chlorine and fluorine. As such or as a

7 A LZ{C\T_




simlar manner to exanple 1 (variant A) and reacted in a ¢o | ~
5.5 g (51 mol ) of ethyl chloroformate. 10.8 @ ém@@'ﬁ&ﬁg%ﬂ

panner w th

theoretical) of finished product are obtained as the dihydrpchloride:

colourless to slightly pink crystals. Mlting point: 134-[35[ @9 DEC 1997 -

- Exanple 5

-2 -

2]

constituent of groups of another composition, the alkyl and
alkoxy groups in particular consist of 1-4 C atoms,
preferably 1 or 2 C atoms. Alkanoyl groups, such as for
example alkanoylamino groups or alkanoyloxy groups in
particular consist of 2-4, preferably 2-3 C atoms. Alk in
particular consists of 1-3, preferably 1 or 2 C atoms.

Compounds of the formula I having particularly favourable
properties are those in which R, denotes hydrogen, C,-Cq
alkyl or C,-Cg; alkanoyl, R, denotes hydrogen or C,-C; alkyl,
R, and Rz denote hydrogen, R, denotes C,;-C; alkoxy, the
alkylene group Alk is diréctly attached to the nitrogen
atom (n = 0) and means CH, and Ar denotes a halogenophenyl
residue, preferably fluorophenyl (for example 4-fluoro-
phenyl) or a trifluoromethyl residue (for example
4-trifluoromethylphenyl) .

Those comﬁounds of the formula I which contain asymmetrical
carbon atoms and generally occur as racemates may be
resolved into the optically active isomers in a manner
known per se, for example using an optically active acid.

‘It is, however, also possible to use an optically active

starting material from the outset, wherein the final
product obtained is then a corresponding optically active
or diastereomeric form. The present invention thus also
includes the D- and L-form and the DL-mixture in the event
that an asymmetrical C atom occurs in the compound of the
formula I and, in the event of 2 and more asymmetrical

C atoms, also the corresponding diastereomeric forms.

Depending upon the process conditions and starting
substances, the final substances of the formula I are
obtained in free form or in the form of the salts thereof.
The salts of the final substances may be reconverted into
bases in a manner known per se, for exampie with alkali or
ion exchangers. Salts may be obtained from these bases by
reaction with organic or inorganic acids, in particular



2- Ami no- 4- (3, 5-di chl orobenzyl am no) - 1- propyl oxycar bonyl - apingbenzene A
suspension of 15.5 g (50 nmol) of 2-am no-5-(3, 5- REPLACEMENT §HEET
e ina=Talal=Yyd 0

di chl or obenzyl am no) ni trobenzene i s hydrogenated in a sinjl

exanple 1 (variant A) and reacted in a corresponding manngriwith 6.2 g (
mmwol ) of propyl chloroformate. 10.8 g of end product are pb} al®BECH9I9he
formof the dihydrochloride. This forns golourless to slightly pink

crystals. Melting point: 154-155[err]C. Exanple 6

such acids as are suitable for the formation of

therapeutically usable salts.

The compounds according to the invention are suitable for
the production of pharmaceutical preparations. The
pharmaceutical preparations or medicaments may contain one
or more of the compounds according to the invention.
Conventional excipients and auxiliary substances may be
used to produce the pharmaceutical preparations.

Re process a) (reduction of the nitro group)

Catalytic hydrogenation has proved particularly suitable
for reduction in accordance with process a). Catalysts
which may, for example, be considered are: Raney nickel,
noble metals such as palladium and platinum together with
compounds thereof, with and without supports, such as for
example barium sulphate, calcium sulphate etc.. It is
advisable to perform hydrogenation of the nitro group at
temperatures of between 20 and 100°C and a pressure of 3
approximately 1 to 70 bar in a solwvent. Suitable solvents
are, for example, C,-C, alkanols, C,-C, diols and the lower
alkyl ethers thereof, cyclic ethers such as dioxane,
tetrahydrofuran, methoxyethanol, water, aromatic
hydrocarbons (benzene, toluenes, xylenes) together with
mixtures of these solvents. In many cases, for the purpose
of subsequeﬁt isolation of the reduced compounds, it may be
advantageous at the beginning to add desiccating agents,
such as anhydrous sodium sulphate or magmesium sulphate, to
the mixture to be hydrogenated.

Reduction may, however, also be performed by nascent
hydrogen, for example zinc/hydrochloric acid,
tin/hydrochloric acid, iron/hydrochloric acid or with
hydrogen sulphide salts in alcohol/water at 70 to 120°C or
with activated aluminium in hydrous ether at 20 to 40°C or



2- Am no- 4- (2- chl or obenzyl am no) - 1- (di et hyl car banoyl - am no
suspension of 8.3 g (30 muvl) of 2-am no-5-(2-chloro-
benzyl am no) ni trobenzene is hydrogenated in a simlar manner[toexap
(variant A) and reacted in a correspondi ng manner with 4.
N, N-di et hyl - carbanoyl chloride. 6.5 g of end product ar
formof the dihydrochloride. This forms €0l ourless to sl

crystal s.

A
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ht pink
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Mel ting point: 153-155[err]C. Exanple 7
with tin(II) chloride/hydrochloric acid or with

i1m

formate.

In the event that a starting compound containing an oxo
group is used (for example alkylcarbonyl), it may be
convenient to protect this oxo group by conventional acetal
formation (for example in the form of the ethylene acetal).
This applies particularly to catalytic hydrogenation.

The reaction product obtained in this manner is
conveniently immediately reacted in the resultant reaction
mixture with a compound which is capable of replacing one
hydrogen atom of the amino group obtained by the reduction
with the group -COR,, without the reduced compound having
to be isolated. This particularly applies in the event of
catalytic hydrogenation. Naturally, the compound obtained
by reduction of the nitro group may also be isolated and
the -COR, group then introduced. The COR, group may be
_introduced in the conventional manner with the reagents
customary for this purpose, in particular halides of the

" formula Hal-COR; (Hal = Cl, Br, I). Examples of such
reagents are: haloformic acid C;-C; alkyl esters (for
example ethyl esters such as ethyl chloroformate,
bromoformate or iodoformate), phenyl esters or Hal-CO-OAr.
If.R3 is a C;-C4 alkyl group, acylating agents which may for
example be considered are the halides (chlorides, bromides,
iodides) or anhydrides of C,;-C,; alkanecarboxylic acids,
C,-Cg-alkenecarboxylic acids, C,-C¢ alkynecarboxylic acids
or acids of the formula ArCO,H. Further acylating agents
are halides of the following formula Hal-CO-NH,, Hal-CO-NH-
C,-C¢ alkyl, Hal-CO-N(C,;-C; alkyl),, Hal-CO-NHAr, if the
residue R, has one of the stated amine functional groups.
The latter compounds may, however, also be obtained in the
conventional manner from compounds of the formula I, in
which R; is C,;-C¢ alkoxy or phenoxy by reaction with
ammonia, C;-C¢ alkylamines, C,-C¢ dialkylamines or amines
NH,-Ar.




2- Am no- 4- (2, 4-di chl orobenzyl am no) - 1- (di net hyl car banoyl - am no) benzene_A

suspension of 31.2 g (100 mmol ) of 2-am no-5-(2, 4-
di chl orobenzyl am no) ni trobenzene i s hydrogenated in a simil
exanple 1 (variant A) and reacted in a correspondi ng nmanngr
(101 mmol ) of -22 - N,N—dinethylcagbgngyl chloride. 12.{4
product are

These reactions preferably proceed under pressur

50 bar) at temperatures of between 0 and 220°C,

of 100 to 200°C in an inert solvent or dispersant.

FPUAGRMENT SHEET

with 13.9
g 29 DEGIW9

Examples

of such agents which may be considered are: lower aliphatic
alcohols (1-6 C atoms such as propanol, isopropanol,
butanol, methoxyethanol), lower aliphatic ethers (diethyl
ether, diisopropyl ether), aromatic hydrocarbons (benzene,
toluene, xylene), cyclic ethers (dioxane, tetrahydrofuran),
esters of lower aliphatic carboxylic acids with lower
aliphatic alcohols, amides and N-alkyl—substitutéd amides
of aliphatic C;-C,; carboxylic acids (dimethylformamide,
dimethylacetamide), C,-C; dialkyl sulphones (dimethyl

sulphone, tetramethylene sulphone), C;-C; dialkyl

sulphoxides (dimethyl sulphoxide) together with further

aprotic agents such as N-methylpyrrolidone,

tetramethylurea, hexamethylphosphoric acid triamide,
acetonitrile together with mixtures of these agents. This
acylation may optionally also proceed without using a
solvent or dispersant. Without such an agent, the reaction
. proceeds, for example, at between 0 and 200°C, preferably

between 100 and 200°C.

Since the free amines of the formula I, in which the -COR,
group is hydrogen, are sensitive to oxygen, the reaction is
conveniently performed under a nitrogen atmosphere.

The reaction components are generally reacted in molar
quantities. It may, however, optionally be convenient to

use one reaction component in slight excess. The reaction
is optionally performed in the presence of basic or

acid-binding agents.

Examples of such agents which may be considered are:
inorganic condensing agents such as ammonia, alkali metal
or alkaline earth metal hydroxides, alkali metal or
alkaline earth metal carbonates or organic bases such as
pyridine, tertiary amines (triethylamine), piperidine,



obtained in the formof the dihydrochloride. This forms colourless to |ight
pi nk:crystals. Melting point: 147-152[err]C. Exanple 8
1, 2- Di acetyl am no-4- (4-fl uorobenzyl am no) benzene 9.4 g (3
4- (4-fl uorobenzylideneam no)-N, N - diacetyl -o-phenyl enedi
in 250 mM of dioxane/ nmethanol m xture (4:1) with 0.9 g (2

tetrahydri doborate as described in exanple 1. The resultapt freeaggdgﬁ?;

then direct '&y&qu‘a{etc%q akexiheshysdrestl andelel viddtalaw
gtorz.ethyl S%ogchate The alkali metals are in p
sodium or potassium. The reaction may also be performed
under phase-transfer conditions (i.e. with the addition of
one or more long-chain amines such as a benzyltributyl-
ammonium halide, a tetrabutylammonium halide or benzyl-
triphenylphosphonium chloride) .

In particular, if haloformic acid esters or haloformic acid
derivatives are used, tertiary amines, alkali metal
hydroxides, alkali metal acetates or alkali metal hydrogen

carbonates are used as basic condensing agents.

The additionally present amino groups may, for example,
contain a conventional amino protective group. Once the
reaction is complete, such protective groups may be
eliminated solvolytically or by hydrogenation.

Starting substances of the general formula II or III may,
for example, be obtained as follows.

1. By reacting a compound of the formula VII or VIII

H2N\T:::I:uoz _ )
VII
NRyRo o
VIII
HoN NRyRo

with an aldehyde Ar-Alk’-CHO, wherein Alk has the
stated meanings and Alk’ is a corresponding linear or
branched alkylene group with 0 to 8 C atoms, reducing
the resultant Schiff’s base in the conventional manner
and optionally introducing residues R;, R, and Rs.



obtained in the formof the nonohydrochloride. This fornms ceteurtess

crystal s.

Mel ting point: 165-168[err]C. The REPLACEMENT SHEET

4- (4-fluorobenzylideneam no)-N, N -di acetyl - o- phenyl ene- di afi [lE~ T3

obt ai ned,

Yield: 11. 0 g of yellow crystals. Melting point: 152- 156[er'!C. .

_ for exanple, by reacting 8.3 g (40 mml) of . 20 DEC 1997
4-am no- N, N -di acetyl - o- phenyl enediamine with 5.1 g (41 mo}f) o? E
4-fl uorobenzal dehyde (in a simlar manner 4o that described

By .acylating compounds of the formula VII or
a compound Ar-Alk-COHal, wherein Ar and Alk have the
stated meanings and Hal means chlorine, bromine or
iodine and optionally introducing residues R,, R, and
Rs.

Starting substances of the formula II in which n = 0
(CO not present) may also be obtained by reacting a
compound of the formula IX

NO,
IX

in which Hal means fluorine, chlorine or bromine with
an amine of the formula Ar-Alk-NH,, in which Ar and
Alk have the stated meanings, conveniently in the
presehce of a basic substance (tertiary amine) and
optionally subsequently introducing the residues Ry, Ry
and Rg.

Starting substances of the formula III may, for example,
also be obtained as follows:

A compound of the formula

is reacted in a conventional manner with phthalic anhydride
(for example in glacial acetic acid at 90°C), the resultant
reaction product, in which the free amino group in position
4 is protected only by the phthalyl residue, is then
nitrated in position 3 relative to the phthalyl group in a
known manner (for example with fuming nitric acid in
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Patent C ains 1. 1, 2, 4-Tri am nobenzene derivatives t he gener al
formula [err] in which the synbols Rerr], Rerr], Rerr], |[Reepy rdidecr |
Rlerr]: hydrogen, Elj'dc ) nrf]g (e

Ar and Al k have the foll ow ng neani ngs:

al kyl ,

Cerr]-Cerr] al kanoyl or the residue Ar; _
29 DEC 1997
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glacial acetic acid at 90-100°C). The phthalyl resi ig

then eliminated in a known manner (for example with
hydrazine hydrate) in an inert agent such as 1,2-dimethoxy-
ethane and the compound of the formula

74
HoN NG,

is obtained.

The residues Ar-Alk-(CO),- and R; may then be introduced in
succession into the free amino group in this compound in
the conventional manner (for example as stated in procesé
b) and the residue -COR; may optionally be eliminated in a
known manner (replacement of -COR; with hydrogen) .

The reactions described above for production of the
starting substances are performed in the conventional
manner as described in example 1 or in an analogous manner.
Residues R;, R, and R; are also introduced in the
conventional manner and as is stated in the application

(specification).

Re process b), reaction of a compound of the formula IV
with a compound of the formula V or VI

Process b) is conveniently performed at temperatures of
between 0 and 250°C, in particular of 20 to 140°C.

Examples of solvents or suspending agents which may be
considered for the process are: water, aliphatic alcohols
(ethanol, propanol, butanol), aromatic hydrocarbons
(benzene, xylene, toluene), lower aliphatic acid amides
(dimethylformamide), alicyclic and cyclic saturated ethers
(diethyl ether, dioxane), N-methylpyrrolidone, dimethyl



Rlerr]: hydrogen or CJerr]-Clerr] alkyl; Rerr]: derr]-Cerrl._ alkoxy,

NH ert], Cerr]-(err] alkylamno, Cerr]-Cerr] dialkylanj gﬂ%ﬂﬁ '
is substituted by the residue Ar, Cerr]-Cerr] alkyl, r?FPELerLTTWﬂ“Em
al kenyl, Cerr]-Cerr] alkynyl, the residue Ar or the resijdue ArGO; errj:
hydrogen, Clerr]-Qerr] alkyl or the residue Ar; Rlerr]: |hyldrd2§dEC 1997
Cerr]-Cerr] alkyl or the residue Ar;-APk= a |linear or brjariched al kyl ene,
group with 1-9 C atons, which may al so be substituted by tjhe resi due Ar;
Ar:  phenyl sudghgueddgni sHlpBolame: i tefizameshylwrea and mixtures of

these agents.

Examples of condensing agents which may be considered for
process b) in the event of a compound of the formula IV
reacting with a compound of the formula V are primarily
sodium acetate, sodium amide, alkali metal carbonates and
tertiary amines. Zinc chloride, phosphorus oxychloride,

" p-toluenesulphonic acid, iodine and the like may optionally

also act as condensing agents.

The process is performed in the presence of hydfogen if a
compound of the formula VI is used. Catalysts which may be
considered here are conventional hydrogenation catalysts,
preferably metallic hydrogenation catalysts such as Raney
nickel, platinum, palladium. Alkali metal borohydrides
(NaBH,), lithium borchydride, sodium cyanoborohydride may,
however, also be used.

Starting substances of the formula IV may, for example, be
obtained by conventional reduction of the corresponding

‘nitro compounds (for example of the formula VIII). This
reduction may, for example, proceed as stated in process a)
and in the examples.

'Staiting substances of the formula V or VI are known.
Introduction of the residues R;, R,, R; and Rg, including
the group COR;, according to process a) and/or b), proceeds
in the conventional manner, for example by the following

reactions:

By alkylation or acylation:
This relates in particular to the acylation or alkylation

of amino groups. '

Alkylation or acylation proceeds, for example, by reaction
with compounds of the formula R-Hal, ArSO,0R and SO, (OR),,
wherein Hal is a halogen atom (in particular chlorine,
bromine or iodine) and Ar is an aromatic residue (for



residues R err], Rerr] and/or R err], wherein these resi

pgees—Rlerr]
Rlerr] and Rlerr] are identical or different and ([ err] - REPLAGIMENT, SHEET

Clerr]-Cerr] cycloal kyl, hydroxy, Clerr]-Cerr] alkoxy,
-CN, -NHerr], -NH(err]-Cerr] alkyl, -N(CJerr]-CJerr] jal

- | k I , hal , hyd : - Hal I :
Cerr]-Cerr]al kanoyl oxy al ogen ydroxy, (err]-Cerr] ﬁf$gﬁg§§],

-CJerr]H, -CoOderr]-Cerr] alkyl, -CO1@derr]-Cerr] 3

-COQAr, -CONH err], -CONH-Cerr]-Cerr] alkyl, -CCN(C[err]jCiefM

al kyl ) [ er r ] exafiiNeifa , phewty O rexpHe 5t le rrds ialuey bpt 4 BHEDL§

A substtrtedt——
NCHO- Cler r1 5 01§18 1021 R 11608 E G re VARG b me MG NLCLerr]-Clerr]

al kyl)[err]

residues C,-C4 alkyl, Ar-C,-C. alkyl, Ar-C,-C; alkyl, where
the C,-Cs alkyl group additionally contains a further
residue Ar or means Ar. Examples are p-toluenesulphonic
acid C;-C; alkyl esters, C;-C; dialkyl sulphates, C,-C; alkyl
halides and the like. In the above-stated compounds, the
aryl group may in each case be substituted in accordance
with the meaning of Ar. The alkylation and acylation
reaction is performed at temperatures of between 0 and
200°C, preferably of between 40 and 140°C in inert solvents
or suspending agents, optionally with the addition of
conventional acid-binding agents, such as alkali metal
hydroxides, alkali metal carbonates, alkali metal
hydrocarbonates, alkali metal hydrogen carbonates, alkaline
earth metal carbonates, alkaline earth metal acetates,
tertiary amines (for example trialkylamine, such as
triethylamine), pyridine or also alkali metal hydrides.
Examples of solvents or dispersants which may be considered
" are: aromatic hydrocarbons such as, for example, benzene,
toluene, xylene; aliphatic ketones such as, for example,
acetone, methyl ethyl ketone; halogenated hydrocarbons such
as, for example, chloroform, tetrachloromethane, '
chlorobenzene, methylene chloride; aliphatic ethers such
as, for example, butyl ether; cyclic ethers such as, for
example, tetrahydrofuran, dioxane; sulphoxides such as, for
example, dimethyl sulphoxide; tertiary acid amides such as,
for example, dimethylformamide, N-methylpyrrolidone,
hexamethylphosphoric acid triamide; aliphatic alcochols such
as methanol, ethanol, isopropanol, amyl alcochol,
tert.-butanol, cycloaliphatic hydrocarbons such as
cyclohexane. Aqueous mixtures of the stated solvents may
also be used. The reaction is frequently performed at the
refluxing temperature of the solvents or dispersants used.
The alkylation reaction components are frequently
introduced in excess. Alkylation may alsoc be performed in
the presence of tetraalkylammonium salts (in particular
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~-NH-Sg err]-nitrophenyl, -SQerr]- OH, -SHerr]-(err]-CEmEPL ;
-Sgerr]-Ar, -SOerr]-Cerr]-Cerr] alkoxy, -SJerr]-QAr, SC‘{CRQ%MEI'NL[%%ET
-Sgerr]-NHCerr]-Cerr] alkyl, -SOerr]-NCerr]-Cerr] alkylé[err],
-Serr]-NHAr, -sqerr]-Cerr]-Cerr] alkoxy; n: Oor 1; arld 4 RDEC 1997
pharmaceutically conpatible acid additiomn salts thereof, witlh the exceptipn

of the conmpound
halides) in combination with alkali metal hydroLédes_at

temperatures of between 0 and 100°C, preferably of 20-80°C,
in an aprotic solvent or also in chloroform or methylene
chloride. Aprotic solvents which may, in particular, be
considered are: tertiary amides (dimethylformamide,"
N-methylpyrrolidone, hexamethylphosphoric acid triamide),
dimethyl sulphoxide, acetonitrile, dimethoxyethane,

acetone, tetrahydrofuran.

During acylation, the following are, for example,
introduced into amino groups, the group -COR,, the group
-C0-C,-C¢ alkyl, -CO-C,-C; alkenyl, -CO-C,-Cg alkynyl, the
C;-C¢ alkoxycarbonyl group or the following groups:
-COAr, -CO-OAr, --CONH,, -CONH-C,;-Cg alkyl,

-CON(C,-C¢ alkyl),, -CONHAr, -S0O,-C;-C4 alkyl, -SO,Ar,
-S0,-nitrophenyl.

The reaction is performed in a manner known per se, for
example the corresponding acid halides (chlorides,
bromides) are used, such as for example carb-C,-Cs-alkoxy
halides or the corresponding anhydrides. Reaction
temperatures are preferably between 20 and 120°C.

The alkylation and acylation may optionally also be
performed in such a manner that an alkali metal compound
(for example sodium, potassium or also lithium salt) of the
compound to be alkylated or acylated is first produced by
reacting the compound in an inert solvent such as dioxane,
dimethylformamide, benzene or toluene with an alkali metal,
alkali metal hydride or alkali metal amides (in particular
sodium or sodium compounds) or butyllithium at temperatures
of between 0 and 150°C and then adding the alkylating

agent.

Other common chemically equivalent agents may also be used
instead of the listed alkylating and acylating agents (see,
for example, also L.F. & Mary Fieser Reagents for Organic



2- car bet hoxy-am no-5- (2, 4, 6-trinethyl benzyl an no)- aniline
hydrochl ori de t hereof. 2. Process for the production of RH%ACEMENTSHEET

1,2,4-triam nobenzene derivatives of the general formula [ferf—Tmwhrch—tHhe
symbols Rlerr], Rerr], Rerr], Rerr], Rerr], Ar and Akl ha

foll ow ng neanings: Rlerr]: hydrogen, Cerr]- C[err] al kyl}j, Zﬁrﬁ%[m%]

al kanoyl or the residue Ar; Rerr]: hydrldgen or Cerr]-Cler } alkyl

Rlerr]: derr]-Cerr] alkox% NH err], err] err] .al kyl am no

Jerr]- C[errﬁynthe51s, John Wiley & Soms 1nc., York, I ume

1, pages 1303-4 and volume 2, page 471.

Any acyl groups present such as, for example, carb-C,;-Cq4
alkoxy groups, C,-C¢ alkanoyl groups and similar groups may
be eliminated solvolytically. This elimination proceeds in
a known manner, for example by saponification with acids
(mineral acids such as hydrochloric acid, sulphuric acid,
in particular concentrated halohydric acids such as
HBr/glacial acetic acid) or by means of basic substances
(potash, soda, aqueous alkali solutions, alcoholic alkali
solutions, aqueous NH,;) at temperatures of between 10 and
150°C, in particular of 20-100°C.

The compounds according to the invention exhibit gooed
antiepileptic action, for example in the maximum
electrospasm test (MES). |

For example, using the above-stated test methed, 50%
inhibition of the spasms induced by electrical stimulation
is achieved at a dose of 6 mg/kg of'body weight in rats.

The lowest effective dose in the above-stated animal test

is, for example

2 mg/kg oral
0.5 mg/kg intravenous.

A general effective dosage range (animal test as above)
which may, for example, be considered is:

2 - 20 mg/kg oral, in particular 10 mg/kg
0.5 - 5 mg/kg intravenous, in particular 2 mg/kg.

The type of action of the compounds according to the
invention is comparable with that of the action of the
known pharmaceutical active ingredient diazepam, but the




di al kyl am no, am no which is substituted by the residue A
Jerr]-Cerr]alkyl, (err]-Cerr] alkenyl, Cerr]-(err]

residue Ar or the residue ArO; Rerr]: hydrogen, ([err]
the residue Ar; Rerr]: hydrogen, Clerr]-Clerr] alkyl or
Al k: a linear or branched al kyl ene group with 1-9 C atons
be substituted by the residue Ar; Ar: - gBeryl residue whi
by the residues Rerr], Rerr] and/or R err], wherein the

| RERLACEMENTE: SHEET

err]_arkytr—o

h DLl
e residues

compounds according to the invention have a br
therapeutic spectrum.

The compounds according to the invention are in particular

effective antiepileptics.

The pharmaceutical preparations generally contain between
10 and 100, preferably 30 to 60 mg of the active
component (s) according to the invention.

The compounds may be administered, for example, in the form
of tablets, capsules, pills, coated pills, suppositories,
ointments, gels, creams, powders, dusting powders, aerosols
or in liquid form. Liquid dosage forms which may, for
example, be considered are: oily or alccholic or aqueous
solutions together with suspensions and emulsions.
Preferred dosage forms are tablets containing between 30
and 60 mg;or solutions containing between 0.1 and 5 wt.% of
active substance.

The individual dose for the active components according to
‘the invention may, for example,

a) for oral dosage forms be between 20 and 80 mg,
preferably 30-60 mg,

b) for parenteral dosage forms (for example intravenous,
intramuscular) be between 5 and 20 mg, preferably
8-16 mg.

- (The doses are in each case relative to the free
base) -

For example, a recommended dose may be 1 to 3 tablets
containing 30-60 mg of active substance three times per day
or, in the case of intravenous injection, one ampoule with
a content of 3 to 5 ml with 8 to 16 mg of active substance



nrl

- 25 - Rerr], Rerr] and Rerr] are identical or differen

Clerr]-Cerr] alkyl, (err]-Cerr] cycloal kyl, hydroxy, d (erERL@[JEMEﬂT SHEET

al koxy, C[err]-Cerr][ al kanoyl oxy, hal ogen, hydroxy, Cdery]
hal ogenoal kyl, -CN, -NHerr], -NHCerr]-Cerr] alkyl, -N¢
alkyl)[err], -CJerr]H -CO(derr]-Cerr] alkyl, -COOC[e

-CQAr, -COQAr, -CONH err], -CONH-Clerr]igferr] alkyl, -CON
al kyI)[err] - CONHAr , -NH-COC[err] Cerr] alkyl, -NHCO Ar

L,[erlj

2. bEE B0

crl]-Clerr]

NCHO&C[err] -Ghertd- thﬁﬁqplmes per day. In the case of oral

administration, the minimum daily dose is, for example,

90 mg; the maximum daily dose in the case of oral

administration should not exceed 270 mg.

For the treatment of dogs and cats, the individual oral
dose is generally between approximately 2 and 20 mg/kg of
body weight; the parenteral dose is approximately between 1

and 5 mg/kg of body weight.

The pharmaceutical preparations may be used in human
medicine, veterinary medicine and in agriculture alone or
mixed with other pharmacologically active substances.




-NH-CO QAr, -NHCO NH err], -NHCON(Cerr]-Cerr] alkyl)[err], -NHCO NHAr,

~NH-SOerr]-Cerr]-Cerr] alkyl, -NHSOerr]Ar, -NHSOerr[-

-Sgerr]-0H, -SOerr]-Cerr]-Cerr] alkyl, -Sqerr]-Aﬂ ﬂb[&%?yéHEET
-Sgerr]-Cerr]-Cerr] alkoxy, -SOerr]-0Ar, -Sderr]-NH errf,
-SOerr]-NHCerr]-Cerr] alkyl, -Serr]-NCerr]-Cerr] jalky?pET 1997
-Sgerr]-NHAr, -sSqerr]-Cerr]-Cerr] -alLkoxy; n: 0 or 1;{ and the
pharmaceutically conpatible acid addition salts thereof, wWt
of the conpéixampXesar bet hoxy-am no-5 -(2,4, 6-trinethyl benzyl anmi no) - _ani line

and the hydrochl oride thereof,
Example 1

2—Aminb-4—(4-f1uorobenzylamino)-l-ethoxycarbonylamino-

benzene.
Variant A

A suspension of 5.2 g (20 mmol) of 2-amino-5- (4-fluoro-
benzylamino)nitrcbenzene or 5.2 g (20 mmol) of 2-amino-4-
(4-fluorobenzylamino) nitrobenzene in 100 ml of dioxane is
hydrogenated at 55 to 60°C under standard pressure in the
presence of 2 g of Raney nickel. Once hydrogen absorption
has ceased, the catalyst is filtered out under protective
gas and the filtrate is combined with 3.2 g (25 mmol) of
diisopropylethylamine. A solution of 2.3 g (21 mmol) of
ethyl chloroformate in 15 ml of dioxane is added to the
resultant solution dropwise with stirring under an inert

' gas atmosphere (for example nitrogen) at 18-20°C. On .
completion of addition, stirring is continued for 1 hour at
room temperature and 10 ml of 6 N ethanolic hydrochloric
acid are then added dropwise with stirring and cooling with
“ice. A colourless solid gradually crystallises as this is
performed. Stirring is continued for 2 hours at room
temperature and the precipitated product is separated by
suction filtration. After recrystallisation from
ethanol/ether, 5.5 g (73% of theoretical) of 2-amino-4-
(4-fluorobenzylamino) -1-ethyoxycarbonylaminobenzene are
obtained as the dihydrochloride in the form of colourless
‘to slightly pink crystals.

Melting point of dihydrochloride: 182-186°C.



characterised in that in a manner known per se a) in a cgapeund of fhe

formula [err] in which Rerr], Rerr], Rerr], Ak, A and
stated nmeanings, or in a conpound of the formula [err]

- 16 -

Production of starting substances.
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2-Amino-5- (4-fluorobenzylamino) nitrobenzene

A solution of 25.9 g (100 mmol) of 2-amino-5-(4-

fluoro-

benzylideneamino) nitrobenzene in 250 ml of dioxane/methanol
mixture (4:1) is combined with stirring in portions with
5.7 g (150 mmol) of sodium tetrahydridoborate. Once

addition is complete, stirring is continued for

2 hours at

room temperature and the reaction solution is then
evaporated to dryness under a vacuum. The remaining dark
red residue is taken up to 100 ml of water and the
resultant suspension is extracted four times with 200 ml
portions of dichloromethane. The combined organic phases
are desiccated with sodium sulphate and then evaporated
under a vacuum. The remaining dark red oil is crystallised

from 100 ml of toluene. After vacuum drying, 21.

0 g (80% of

theoretical) of 2-amino-5-(4-fluorobenzylamino)nitrobenzene

are obtained as dark red crystals.
Melting point: 111-112°C.

'2-Amino-5- (4-fluorobenzylideneamino) nitrobenzene may, for

example, be obtained as follows:

A solution of 15.3 g (100 mmol) of 2-nitro-p-phenylene-
diamine and 13.6 g (110 mmol) of 4-fluorobenzaldehyde in

400 ml of xylene is refluxed for 3 hours with a
separator in the presence of 0.5 g of an acidic

water
ion

exchanger (for example Nafion). While hot, the mixture is
filtered to remove insoluble constituents and is left to
stand overnight at room temperature. An orange-yellow solid
crystallises out. This solid is separated by suction
filtration, washed with a little toluene and drléd\under a

vacuum. 22.0 g (85% of theoretical) of 2-amino-5-

(4-fluorobenzylideneamino)nitrobenzene are obtained as

orange-yellow crystals.
Melting point: 136-139°C.




in which X i
‘Al k,” Ar and
am no group,

s hydrogen or the group -COR[err] and R err], Rerr], Rerr],

n have the stated neanings, the nitro group Ls.reduced to the

the -COR[err] group is introduced by acyl atji (REPLACEIWtENr]‘SSH'EEt}‘
0

present in the starting materials Il or IIl and, optiondll y aft-ef

I ntroduction of the -COR3 group, the residues Rerr], Rjerfr] lag E%err! an

Rerr] are i
conmpound of
and Rferr],

ntroduced by al kyl ation, ary1h1ﬁon and/ or agyl{a

(D0

rnul i,n which X is hydrogen or jtHe_group -
Lhe s Eiuo obenzylamlno)nlt%gbeééene

A solution of 15.6 g (100 mmol) of 2-amino-4-fluoro-

nitrobenzene, 22.5 g (180 mmol) of 4-fluorobenzylamine and

20.2 g (200 mmol) of triethylamine in 150 ml of dimethyl
sulphoxide is heated for 30 hours to 60-70°C under a
protective gas atmosphere while being stirred. On
completion of the reaction time, the solvent is distilled

off under a vacuum, the residue taken up in 500 ml of 0.5 N
hydrochloric acid and vigorously stirred for 30 minutes at

room temperature. The precipitated solid is separated by
suction filtration and subjected to hot vapour extraction
with toluene. The product which crystallises out of the
toluene phase after 12 hours’ standing at 0-4°C is
separated by suction filtration and dried under a vacuum.
22.2 g (85% of theoretical) are obtained. Orange-yellow
crystals of 2-amino-4-(4- fluorobenzylamino)nitrobenzene
crystallise out of the toluene phase after 12 hours’
standing at 0-4°C.

Melting point: 180°C.

Variant B

A suspension of 13.3 g (40 mmol) of 2-ethoxycarbonylamino-

5-(4-fluorobenzylamino)nitrobenzene in 150 ml of
1,2-dimethoxyethane is hydrogenated at 55-60°C under
standard pressure in the presence of 2 g of Raney nickel.
Once hydrogen absorption has ceased, the catalyst is
filtered out under protective gas and the filtrate is
evaporated under a vacuum. The remaining residue is taken
up in 150 ml of ethanol and 20 ml of 6N ethanolic
hydrochloric acid are added dropwise to the resultant
solution with stirring under a protective gas atmosphere.
On completion of addition, stirring is continued for 1
hour, the precipitated sgolid is separated by suction
filtration and washed with ethanol. After drying under a



R3 and R4 have the stated neanings is reacted with a conpound of the

fornula Ar-Al k-(Co)nHal YA —A
-Alk and n have the stated nmeanings and Hal is chorine, Hr REPEACEMENT SHETE

or with a conpound of the formula Ar-Alk'-CHO

VI in which Ar has the stated neanings and Alk' is a |lingdar qﬂ@ﬂ
al kyl ene group with 0 - 8 C atons, wherel8® +n the |atter casgé?ﬁgﬁgo | e

bond of the resultant Schiff's base is reduced to the singlie—bend;
vacuum, .13.5 g (89% of theoretical) of the stated compound

are obtained as colourless to slightly pink crystals.
Melting point: 186-189°C,

Production of starting substance

2-Ethoxycarbonylamino-5- (4-£fluorobenzylamino) nitrobenzene
39.8 g (120 mmol) of 2-ethoxycarbonylamino-5-{4-fluoro-
benzylideneamino)nitrobenzene (produced from 33.8 g

(150 mmol) of 5-amino-2-ethoxycarbonylaminonitrobenzene and
19.2 g (155 mmol) of 4-fluorobenzaldehyde) are reacted as
stated previously with 3.8 g (100 mmol) of sodium
tetrahydridoborate. After working up in a corresponding
manner, 31.3 g (78% of theoretical) of 2-ethoxycarbonyl-
amino-5- (4-fluorobenzylamino)nitrobenzene are obtained as
dark red crystals.

Melting point: 85-87°C.

5-Amino-2-ethoxycarbonylaminonitrobenzene may, for example,
be obtained as follows: _ .
21.0 g (0.42 mol) of hydrazine hydrate are added dropwise
with stirring at boiling temperature to a suspension of -
142.1 g (0.4 mol) of 2-ethoxycarbonylamino-s-phthalimido¥
nitrobenzene in 700 ml of 1,2-dimethoxyethane and the
reaction is allowed to continue for 2 hours. Once the
mixture has cooled to room temperature, the precipitated
phthalhydrazide is filtered out and the dark red filtrate
is evaporated to dryness under a vacuum. The remaining
solid residue is recrystallised from approximately 150 ml
of toluene. 84.4 g of 5-amino-2-ethoxycarbonylamino-
nitrobenzene are obtained as dark red crystals.

Melting point: 105-107°C.

2-Ethoxycarbonylamino-5-phthalimidonitrobenzene is
obtained, for example, as follows: .

75.5 g {0.51 mol) of phthalic anhydride are added in
portions with stirring under a protective gas atmosphere at



the residues -COR[err], Rerr], Rerr], Rerr] and Rerr] are optionally
‘introduced by al kyl ati on, arylation and/or acylation, th j
g allylation ary y TR S

t he conpounds obtai ned usi ng met hods - 27 - a)or b) i
exchanged for anoth r residue falling within the stated de inition for
and the conpounds so obtained are converted into acid ad
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90°C to .a solution of 90.1 g (0.5 mol) of N-etthoxycarbonyl-

p-phenylenediamine in 1.5 1 of glacial acetic acid. On
completion of addition, the reaction is allowed to continue
for 60 minutes. 27.5 ml of fuming nitric acid are thereupon
added to the resultant suspension and, once addition is
complete, the reaction is allowed to continue for 2 hours
at 100°C. Once the mixture has cooled to room temperature,
the precipitated solid is filtered out and repeatedly
washed until neutral with a total of 2.5 1 of water. After
drying under a vacuum, 149.9 g of the phthalimido compound
are obtained as yellow crystals.

Melting point: 215-216°C.

Example 2

2-Amino-4- (4-trifluoromethylbenzylamino) ~-1-ethoxycarbonyl -
aminobenzene

Variant A

A suspension.of 9.3 g (30 mmol) of 2-amino-5-(4-trifluoro-
‘methylbenzylamino)nitrobenzene is hydrogenated.in a similar
manner to example 1 (variant A) and then reacted with 3.4 g
(31 mmol) of ethyl chloroformate. 5.8 g (45% of theoretical)
of the stated end product are obtained as the dihydro-
chloride in the form of colourless to slightly pink
crystals.

Melting point: 159-162°C.

Variant B

A suspension of 65.2 g (170 mmol) of 2-ethoxycarbonylamino-
5-(4-trifluoromethylbenzylamino)nitrobenzene is
hydrogenated in a similar manner to example 1 (variant B)
and worked up in a corresponding manner. 52.2 g (72% of
theoretical) of the stated end product are obtained as the
dihydrochloride in the form of colourless crYstals.



3. Phar maceuti cal preparation containing as active ingk
one 1,2, 4-triam nobenzene derivative of the general form
the synbols Rerr], Rerr], Rerr], Rerr], Rerr], Ar ahd

followi ng neanings: Rerr]: hydrogen, Cerr]-Clerr] alk

al kanoyl or the residue Ar; R err]: hydrogen or CJerr]-(Je
ylam. ng

Rerr]: derr]-CJerr] al koxy, NHerr] - €becr]-Cerr] al
Cerr]-Cerr] dialkylamno, am no which is substituted b
Melting point: 160-162°C.

ﬂ

)

I REFLACENIEN T SMEETC |

at |l east

Al K TTavY ‘LlIIC'

jhaen

t he

The corresponding starting substances are produced in a

similar manner as described in example 1.

Example 3

2-Amino-4-benzylamino-1-ethoxycarbonylaminobenzene.

A suspension of 12.6 g (40 mmol) of 5-benzylamino-2-
ethoxycarbonylaminonitrobenzene is hydrogenated in a
similar manner to example 1 (variant B) and worked up in a
corresponding manner. 52.2 g (72% of theoretical) of the
end product are obtained as the dihydrochloride: colourless

to slightly pink crystals.
Melting point: 178-181°C.

Example 4

2-Amino-4-(3,5-dichlorobenzylamino) -1-ethoxycarbonyl-

amincbenzene

A suspension of 15.5 g (50 mmol) of 2-amino-5-(3,5-
dichlorobenzylamine)nitrobenzene is hydrogenated in a
similar manner to example 1 (variant A) and reacted in a
corresponding manner with 5.5 g (51 mmol) of ethyl
chloroformate. 10.8 g (51% of theoretical) of finished
product are obtained as the dihydrochloride: colourless to

slightly pink crystals.
Melting point: 134-136°C.
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-al kynyl, the residue Ar or the residue ArO; Rlerr]: hydr
Cerr]-Cerr] alkyl or the residue Ar; R err]: hydrogen,

al kyl or the residue Ar; Alk: a linear or branched al kyl eng
C atons, which may al so be substituted by the residue Ar;

rr]

resi due which is substituted by the resid@d&s-Rlerr], Rerr] andlar Rlerr]
wherein these residues R err], Rerr] and Rlerr] are ident{cal or different
and d err] - EfamRla 1§ C[err]-C[err] cycl oal kyl, hydr oxy,—€rerrit—€er+i

al koxy,

2-Am1no-4-(3,5-dichlorobenzy1amino)-1-propyloxycarbonyl-
aminobenzene

A suspension of 15.5 g (50 mmol) of 2-amino-5-(3,5-
dichlorobenzylamino)nitrobenzene is hydrogenated in a
similar manner to example 1 (variant A) and reacted in a
correspondiﬁg manner with 6.2 g (51 mmol) of propyl
chloroformate. 10.8 g of end product are obtained in the
form of the dihydrochloride. This forms colourless to
slightly pink crystals.

Melting point: 154-155°C.

Example 6

2-Amino-4- (2-chlorobenzylamino) -1~ (diethylcarbamoyl-
amino) benzene

A suspension of 8.3 g (30 mmol) of 2-amino-5-(2-chloro-
benzylamino)nitrobenzene is hydrogenated in a similar
manner to example 1 (variant A) and reacted in a
corresponding manner with 4.2 g (31 mmol) of N,N-dimethyl-
carbamoyl chloride. 6.5 g of end product are obtained in
the form of the dihydrochloride. This forms colourless to
slightly pink crystals.

Melting point: 153-155°C.

Example 7

2-Amino-4-(2,4-dichlorobenzylamino) -1- (dimethylcarbamoyl-
amino) benzene

A suspension of 31.2 g (100 mmol) of 2-amino-5-(2,4-
dichlorobenzylamino) nitrobenzene is hydrogenated in a
similar manner to example 1 (variant A) and reacted in a
corresponding manner with 13.9 g (101 mmol) of



Cerr]-Cerr] al kanoyl oxy, hal ogen, hydroxy, Cerr]-Clerr]
«CN, " -NH err], -NH(err]-Cerr] alkyl, -N((err]-Cerr] al
-CJerr]H, -COderr]-derr] alkyl, - 28 - -COO(derr]-
-CQAr, -COQAt, -CONH err], -CONHCerr]-Cerr] alkyl, -
~alkyl)[err], -CONHAr, -NHCO-(err]-Clerr] alkyl, -NHCO Ar,
NCHO - Clerr]-Clerr] al koxy, -NH CO QAr, --RRICO- NH err], -NH
al kyl)[err]

'N,N-dimethylcarbamoyl chloride. 12.4 g of end produc
obtained in the form of the dihydrochloride. This forms
colourless to light pink crystals.

Melting point: 147-152°C.

Example 8
1,2-Diacetylamino-4- (4-fluorobenzylamino)benzene

9.4 g (30 mmol) of 4-(4-fluorobenzylideneamino)-N,N’-
diacetyl-o-phenylenediamine are reduced in 250 ml of
dioxane/methanol mixture (4:1) with 0.9 g (25 mmol) sodium
tetrahydridoborate as described in example 1. The resultant
free base is then directly converted into the hydrochloride
with alcoholic hydrochloric acid. 7.2 g of end product are
obtained in the form of the monohydrochloride. This forms
colourless crystals.

Melting point: 165-168°C.

The 4-(4-fluorobenzylideneamino)-N,N’-diacetyl-o-phenylene-
diamine is obtained, for example, by reacting 8.3 g

(40 mmol) of 4-amino-N,N’-diacetyl-o-phenylenediamine with
5.1 g (41 mmol) of 4-fluorobenzaldehyde (in a similar
manner to that described in example 1). Yield: 11.0 g of
yellow crystals.

Melting point: 152-156°C.



-NHCO-NHAr, -NH-SOerr]-Cerr]-Cerr] alkyl, -NHSOerr]Ar,

A2V

~NH'SO err]-nitrophenyl, -SOerr]-0H, -SOerr]-Cerr]-d ert
-Sgerr]-Ar, -SOerr]-Cerr]-Cerr] alkoxy, -SJerr]-QAr,
-Sgerr]-NHCerr]-Cerr] alkyl, -SOerr]-NCerr]-Cerr]

- - - - - | k ;on 0 1;
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®Eor the production of a pharmaceut cal .preparatlon

characteri sed in that at |east one

1. 1,2,4-Triaminobenzene derivatives of the general

formula

Ar-Alk-(CO) n‘T/O:"Rsz

Rs

in which the symbols R,, R,, R;, R,, Rs, Ar and Alk

have the following meanings:

R;: hydrogen, C,-C; alkyl, C,-C¢ alkanoyl or the

residue Ar;
R,: hydrogen or C,;-C; alkyl;

Ry: 'C;-C¢ alkoxy, NH,, C;-C¢ alkylamino, C,-C;
dialkylamino, amino which is substituted by the
residue Ar, C,-Cg alkyl, C,-Cg alkenyl, C,-Cq
alkynyl, the residue Ar or the residue AroO-;

Ry: . hydrogen, C;-C; alkyl or the residue Ar;

Rs;: hydrogen, C;-C4 alkyl or the residue Ar;

Alk: a linear or branched alkylene group with
1-9 C atoms, which may also be substituted by

the . residue Ar ;

Ar: phehyl residue which is substituted by the

residues Rg, R, and/or Ry, wherein these residues
R¢, R; and Ry are identical or different and C;-Cq
alkyl, C;-C; cycloalkyl, hydroxy, C,-C¢ alkoxy,
C,-Cs alkanoyloxy, halogen, hydroxy, C,-Cq
halogenoalkyl, -CN, -NH,, -NH-C,-C, alkyl,
-N(C;-Cg alkyl),, -CO,H, -CO-C,-C¢ alkyl,
-C0-0-C;-C¢ alkyl, -COAr, -CO-OAr, -CONH,,
-CONH-C,-C¢ alkyl, -CON(C,;-C¢ alkyl),, -CONHAr,
-NH-CO-C;-C¢ alkyl, -NHCO-Ar, NCHO-C,-C, alkoxy,
-NH-CO-OAr, -NHCO-NHz, -NHCO-N(C;-C¢ alkyl),,

I



conpound according to fornmula I, including the conpound REPLACEMENT SHEET

2- car bet hoxy-am no-5-(2,4,6-trinethyl- benzyl am no)ani | | and—tte
hydrochl ori de thereof, is processed into pharmaceuti cal :2:% E@t
converted into a therapeutically usable formw th usual @ ﬂ%a
exci pients and/or diluents or other auxhhlary substances Lise_of

conpounds of the forml a 1 according to"Claim1l1, including the conpound

2- car bet hoxy-am no- 5-_{g; @n_ﬁ&r hgbbe@m@ aglﬂglankahW the
for the

hydr ochl ori de thereof uct fon® of° ph arnaceutlca?
NH- Oz-nltrophenyl -80,-0H, -80,-C,;-C; alkyl,

-80,-Ar, -80,-C;-C¢ alkoxy, -S0,-CAr, -SO,-NH,,
-80,-NH-C,-C, alkyl, -S0,-N{(C;-Cg alkyl),,
-S0,-NHAr, -80,-C,-C¢ alkoxy;
n: Q@ or 1;
and the pharmaceutically compatible acid addition
salts thereof, with the exception of the compound
2~ carbethoxy amino-5-(2,4,6-trimethylbenzylamino) ~
aniline and the hydrochloride thereof.

2. Process for the production of 1,2,4-triaminobenzene
derivatives of the general formula

Ry

N-CO‘Rs
LX |
Ar-A?k-(CD)n-T SNRyR,

Ry

in which the symbols R,, R;, R;, Ry, R;, Ar and Alk
have the following meanings:

R;: hydrogen, C;-Cg; alkyl, C,-Cs alkanoyl or the
residue Ar; :

R,: hydrogen or C,-Cg; alkyl;

Ry: C,;-Cg alkoxy, NH,, C;-Cg alkylamino, C,;-Cq
dialkylamind, amino which is substituted by the
residue Ar, C;-Cg alkyl, C,;-Cg alkenyl, C,-Cg
-alkynyl, the residue Ar or the residue ArO-;

R,: hydrogen, C,-C¢; alkyl or the residue Ar;

Ry: hydrogen, C,-C¢ alkyl or the residue Ar;

Alk: a linear or branched alkylene group with
1-9 C atoms, which may also be substltuted by the
residue Ar;

Ar: phenyl residue which is substituted by the
residues R;, R, and/or Ry, wherein these residues

T



prepar ati ons.
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.Rgs R, and Ry are identical or differe
alkyl, C;-C; cycloalkyl, hydroxy, C,-C, alkoxy,
C,-Cs alkanoyloxy, halogen, hydroxy, C,;-C;
halogenocalkyl, -CN, -NH,, -NH-C,-C, alkyl,
-N(C,-C¢ alkyl),, -CO,H, -CO-C,-C¢ alkyl,
-C0-0-C,-C; alkyl, -COAr, -CO-OAr, -CONH,,
-CONH-C,-Cq alkyl, -CON(C,-C¢ alkyl),, -CONHAr,
-NH-CO-C,-C4 alkyl, -NHCO-Ar, NCHO-C,-C; alkoxy,
-NH-CO-OAr, -NHCO-NH,, -NHCO-N(C,-C¢ alkyl),,
-NHCO-NHAr, -NH-S0,-C,-C¢ alkyl, -NH-SO,Ar,
-NH-SO,-nitrophenyl, -S0,-OH, -S0,-C,-C, alkyl,
-S0,-Ar, -80,-C,-C¢ alkoxy, -SO,-OAr, -SO,-NH,,
-80,-NH-C;-C; alkyl, -S0,-N(C;-C, alkyl),,
-S0,-NHAr, -S0,-C,-Cs alkoxy;

n: 0 or 1;

and the pharmaceutically compatible acid addition
salts thereof, with the exception of the compound
2-carbethcxy-amino-5-(2,4,s-trimethylbenzylamino)-
aniline and the hydrochloride thereof,
characterised in that

in a manner known pér se

a) in a compound of the formula

o NO,
o G
AP‘ATK"(CO)n‘? NR1R2
Rs

in which R,, R,;, Rs, Alk, Ar and n have the stated
meanings, or in a compound of the formula
R4

N=-X
Ar-Alk-(CO)n-h[I NOgy

Rs _ . L

* [ L M S *
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. in which X is hydrogen or the group -COR; and R;, Ry,
Rg, Alk, Ar and n have the stated meanings,

the nitro group is reduced to the amino group, the
-COR, group is introduced by acylation if it is not
present in the starting materials II or III and,
optionally after or before introduction of the -COR;
group, the residues R;, R, R, and Rg; are introduced by
alkylation, arylation and/or acylation, or

b) a compound of the formula

NR4-X

i “
HoN NRiR2

in which X is hydrogen or the group -COR; and R;, Rg,
R, and R, have the stated meanings is reacted with a

compound of the formula
Ar-Alk- (CO) Hal _ : : v

in which Ar, -Alk and n have the stated meanings and
Hal is chorine, bromine or iodine or with a compound
of the formula '

Ar-Alk’-CHO VI

in which Ar has the stated meanings and Alk’ is a
linear or branched alkylene group with 0 - 8 C atoms,

wherein in the latter case the double bond of the
resultant Schiff’s base is reduced to the single bond,
the residues -COR,, R,, R,, R, and Rg are optionally
introduced by alkylation, arylation and/or acylation,
the residue R; in the compounds obtained using methods

A
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a)-or b) is optionally exchanged for anothég residue

falling within the stated definition for R; and the
compounds so obtained are converted into acid addition
salts.

Pharmaceutical preparation containing as active
ingredient at least one 1,2,4-triaminobenzene
derivative of the general formula

Rs

- __N-CO-Rj
/@ I
Ar-A1k-(C0)n-T NRyR,

Rs

in which the symbols R,, R;, R;, Ry, Rs, Ar and Alk
have the following meanings:

R,: hydrogen, C,-C¢ alkyl, C,-C¢ alkanoyl or the
residue Ar;

R,: hydrogen or C,-Cs alkyl;

Ry: C;-C4 alkoxy, NH,, C;-Cs alkylamino, C,;-Cg
dialkylamino, amino which is substituted by the
residue Ar, C;-C; alkyl, C,-C4 alkenyl, C,-Cq
alkynyl, the residue Ar or the residue AroO-;

R,: hydrogen, C,;-Cg; alkyl or the residue Ar;

Rg: hydrogen, C;-Cg alkyl or the residue Ar;

Alk: a linear or branched alkylene group with
1-9 C atoms, which may also be substituted by the .
residue Ar;

Ar: phenyl residue which is substituted by the
residues R, R, and/or Ry, wherein these residues
R¢, R; and Ry are identical or different and C,-C;
alkyl, C;-C; cycloalkyl, hydroxy, C,-C¢ alkoxy,
C,-C; alkanoyloxy, halogen, hydroxy, C,-Cg
halogenoalkyl, -CN, -NH,, -NH-C,;-C, alkyl,
-N(C,-C¢ alkyl),, -COH, -CO-C,-C; alkyl,

T
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.-C0-0-C,-C¢ alkyl, -COAr, -CO-OA¥, -CONH,,
-CONH-C,-C¢ alkyl, -CON(C,-C¢ alkyl),, -CONHAr,
-NH-CO-C;-C¢ alkyl, -NHCO-Ar, NCHO-C,-Cg alkoxy,
-NH-CO-OAr, -NHCO-NH,, -NHCO-N(C,-C¢ alkyl),,
-NHCO-NHAr, -NH-SO,-C,;-C¢ alkyl, -NH-SO,Ar,
-NH-SO,-nitrophenyl, -S0O,-OH, -S0,-C,-C, alkyl,
-80,-Ar, -S0,-C,-C¢ alkoxy, -SO,-OAr, -SO,-NH,,
-50,-NH-C,-C; alkyl, -SO,-N(C;-C, alkyl),,
-SO,-NHAr, -S0,-C;-C; alkoxy;

n: 0 or 1;

or the pharmaceutically compatible acid addition salts

thereof, optionally together with further conventional

auxiliary substances and excipients or diluents.

Process for the production of a pharmaceutical
preparation, characterised in that at least one
compound according to formula I, including the
compcdnd 2-carbethoxy-amino-5-(2,4,6-trimethyl-
benzylamino)aniline and the hydrochloride thereof, is
processed into pharmaceutical formulations or
converted into a therapeutically usable form with
usual pharmaceutical excipients and/or diluents or
other auxiliary substances.

Use of compounds of the formula 1 according to claim
1, including the compound 2-carbethoxy-amino-5-(2,4,6-
trimethylbenzylamino)aniline and the hydrochloride
thereof, for the production of pharmaceutical
preparations.

T




